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PARENTERAL FORNULATIONS OF A PEPTIDE
FOR THE TREATMENT OF SYSTEMIC LUPUS ERYTHEMATOBSUS

This application claims the benefit of U.S. Provisional
Application No. 60/439,950, filed January 14, 2003, the entire

contents of which are hereby incorporated by reference.

Throughout this application, “various publications are
referenced by full citations. The disclosures of these
publications in their entireties are hereby incorporated by
referance into this application in order to more fully deacribe
the state of the art as known to those skilled therein as of
the date of the invention described and claimed herein.
Background of the Invantion

Systemic¢ lupus erythematosus (SLE), or lupus, is a debilitating
autoimmune disease characterized by the presance of an array of
autoantibodies, including antibodies to dsDNA, to nuclear
antigens and to ribopucleoproteins. SLE affects approximately 1
in 2000 individuals (U.S. 1 in 700 women). The disease
primarily affects young women, with a female-to male ratio of

approximately 9:1.

Systemic lupus can affect almost any organ or system of the
body. Systemic lupus may include periods in which few, if any,
symptoms are evident ("remission”) and other timeas when the
disease becomes more active (“flare”). Most often when people
mention “lupusg,” they are referring to thea systemic form of the

disgease.

Corticostercids are the mainstay in treating systemic
autoimmune disorders. Life threatening, severely disabling

manifestations of SLE are treated with high doses of

¢
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glucocorticoids (1-2 mg/kg/day). Undesirable affects of chronic
glucocorticoids include an array of prominent adverse effects
such as cushingoid habitus, central obesity, hypertension,
infection, capillary fragility, hirsutism, accelerated
osteoporosis, cataracts, diabetes mellitus, myopathy and
psychosis. In addition to corticosteroid toxicity, patient
compliance to a dosage regimen also poses a serious problem.

Cytotoxic agents are also used for controlling active disease,
reducing the rate of disease flarea, and reducing sterold
requirements. Undesirable side effects of the latter include
bone marrow depresaion, increased infections with opportunistic
organisms, irreversible ovarian failure, alopecia and ipcreased
risk of malignancy.

SLE is an inflammatory disease for which to date there is no
definitive treatment or cure. The disease results in acute and
chronic complications. The only treatmenta available are
palliative, aimed" at relieving acute symptoms and breventing
chronic complications, ofter with profound side effects. There
is therefore an unmet need in this field, and both physicians
and patients would welcoma new treatments which could
potentially eliminate or reduce the unwanted manifestations of
the disease.

Peptides based on the complementarity-determining regiom of the
human monoclonal anti-DNA 16/6I4 antibody capable of
immmomodulating SLE asscciated responses have been diasclosed
in PCT International Publication Ne. WO (2/067848 A2, the
entire contents of which are hereby incorporated by reference.
In particular, region CDR1 was found to inhibit the
proliferative response of peripheral blood lymphocytes (PBL) of
SLE patients to the human anti-DNA 16/6Id mAB, and to
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ameliorate disease manifestations of mice afflicted with
spontaneous or experimental SLE.

Human CDRl, Compound 1, shown in Figure 1, is a synthetic
peptide o©of 19 amino acids based on the complementarity-
determining region 1 (CDR) of' the human anti-dsDNA mAb denoted
16/6 Id (Waisman, A., et -al. *Modulation of murine systqniq:
lupus erythematosus with peptides based on complementarity
determining regions of pathogenic anti-DNA monoclonal
antibodies.” Proc. Natl. Acad. Sci. U.S.A. (1997), 94(4): 4620-
4625) . o

In experimental SLE models - Balb/c mice and SLE-prone nice,
i.e. (NZBxNZW)Fl mice - treatment with either mCDR based-
peptides or Compound "i significantly reduced the SLE related
findings, notably immme complex deposits (ICD) in the kidney,
proteinuria and leukopenia. The treatment had no effect on the
16/6 Id specific antibody response (Waisman, A., et al.
*Modulation of murine systemic lupus erythematosus with
peptides based on " complementarity determining regions of
pathogenic .anti ~DNA monoclonal antibodies.” Proc. Natl. Acad.
Sci. U.S.A. (1997), 94(4): 620; Eilat, E., et al., “Prevention
of systemic lupus erythematosus-like disease in (NZBxXNZW)F1l
mice by treating with CDhR1- and CDR3- based peptides of
pathogenic autoantibody®” J. Clin. Immunol. (2000}, 20: 268;
Eilat, E., et al., "“The mschanism by which a peptide based on
complementarity determining region-1 of pathogenic anti-DNA
antibody ameliorater experimental SLE- (2001), Proc.Natl.Acad.
Sci. U.5.A. 98: 1148).

These peptides, like many peptides, are not very soluble.
Therefore, formulations that improve the solubility of the

peptides are desired.

b
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Bumary of Inventiom

The subject invention provides a pharmaceutical composition
comprising
an agueous carrier;
from 0.1 mg/ml to 20 mg/ml of the composition of a
pharmaceutically acceptable salt of a peptide having the
structural formula
NH,~Gly Tyr Tyr Trp Ser Trp Ile Arg Gin Pro Pro Gly Lys Gly Glu Glu Trp e Gly~coor
(SEQ ID NO:1); and
a pubstituted p-cyclodextrin in an &mount effective
to dissolve the peptide in the aqueous carrier,
wherein the composition has a pH between 4 and 9.

The subject inventdon alsoc provides a pharmaceutical
composition comprising
an agqueous carrier;
from 0.1 mg/ml to 20 mg/ml of the composition of an
acetate salt of a peptide having the structural formula
104,-Gly Tyr Tyr Txp Ser Trp Ile Arg Gin Pro Pro Gly Lys Gly Glu Glu Trp Ile Gly-coox
(SEQ ID NO:i);
and
from 70 mg/ml to 170 mg/ml of the composition of
hepta-(sulfobutyl ether)-p-cyclodextrin,
wherein the peptide and the hepta-(sulfobutyl ether)-p-
cyclodextrin are dissolved in the agueous carrier; and
wherein the solution has a pH between 6.5 and 8.5.

The subject invention alsc provides a method of alleviating
symptome of systemic lupus erythematogus ({(SLE) in a human
subject comprising administering to the human subject any of
the above pharmaceutical compositions in an amount effective to
alleviate the symptoms of SLE in the human subject.
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The subject invention also provides a process for manufacturing

the above pharmaceutical camposition comprising the steps of:

a)

b)

c)

d)

preparing a solution of a substituted B-cyclodextrin in
an agueous carrier at a predetermined concentration;
adding predeterm:i_.ned' amount o©of a pharmaceutically
acceptable salt of the peptide NHz;-Gly Tyr Tyr Trp Ser Trp lle
Arg Gin Pro Pro Gly Lys Gly Glu Glu Trp Ile Gly-COOH (SEQ ID NO:1)
to the solution of step a);

adjusting the pH of the solution of step b) until the
peptide dissolves in the solution; and

if necessary, adjusting the pH of the solution of step
c) to a pPpH of 4-9, thereby manufacturing the
pharmaceutical composition.

The subject invention also provides a process of lyophilizing

the above pharmaceutical composition, comprising the steps of:

a)

b)

c)
d)

a)

lowering the temperature of the pharmaceutical
composition to -40°C;

holding the. temperature at -40°C for a predetermined
time;

raising the temperature of the solution to 20°C;
holding the temperature at 209C for a i)redetermined
time; and

reducing the pressure to 1l0pbar, thereby lyophilizing
the pharmaceutical composition.

The subject invention alsc provides a process of lycphilizing

the above phaimaceutical compogsition, comprising the steps of:

a)

b)

c)

lowering the temperature of the pharmaceutical
composition to -45°C;

holding the temperature at -45°C for a predetermined
time;

raising the temperature of the scolution to -20°C;

A
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d)} raising the temperature of the solution to 25°C; and
@) holding the temperature at 25°C for a predetermined
time, thereby lyophilizing the pharmaceutical

composition.
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Brief Dascription of Figures

Figure 1. Human CDR1 (Campound 1) as acetate salt - showing the
molecular and structural formulas of hCDR1l, the amino acid
sequence, and physical parameters

Figure 2. IL-2 Secretion from cells taken from mice treated
with Compound 1 and Captisol® solution after the cells were
subsequently activated with a solution of Compound 1 in PBS.

-B- Compound 1 (RS) 50pg/mouse

-A- Compound 1 (RS) 200pg/mouse

-0- DP 50pg/mouse

-4~ DP 200ug/mouse

-0- 12% Captisol® ampulized

Figura 3. IFN-y Secretion from cells taken from mice treated
with Compound 1 solution after the cells waere subsequently
activated with a solution of compound 1 in EM-1 (2.5 x 10°
cells/well). '

-4~ Placebe .

-e- Cémpound'l 50 pg/mouse (treatment dose)

-8~ Comipound 1 100 ug/mouse (treatment dose)

-X- Compound 1 260 pg/mouse (treatment dose)

Figure 4. IFN-y Secretion from cells taken from mice treated
with Compound 1 solution after the cells were subseguently
activated with a solution of compound 1 in EM-1 (5 x 10°
cells/well).

-0- Placebo

~-0- Compound 1 25 pg/mouse

-A- Compound 1 50 ug/mouse

~X~ Compound 1 100 pg/mouse

-*_ Compound 1 200 pg/mouse
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Figure 5. Anti-dsDNA antibodies in (NZBXNZW)F1l mice after 10
injections with Compound 1 in Captisol® [0D=Optical Densaity;
Compound 1 (C)= Compound 1 dissolved in Captisol®]

-J- Placebo

-0- Compound 1 50 pg/mouse
-0- Campound 1 25 pg/mouse

Figure 6. Kidney sections from (NZBxNZW)Fl mice showing
intensity of Immune Complex Deposits. The top row sections are
from a Captisol®-treated mouse, the mid-row sections are from a

mouse treated with 50 ug/mouse Compound 1 a.n.d the bottom row

sectionas are from a mouse treated with 25 pg/mouse Compound 1.
Magnification: Left: x100, Right: x400. FITC immunohistelogy.

L
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Daetailed doncr.‘_.pt:l.on

The subject invention provides a pharmaceutical composition
comprising

an agqueous carrier;

- from 0.1 mg/ml to 2'0 mg/ml of the composition of a
phumceutica_lly _acceptable salt of a peptide having the
structural formula

* XH,~Gly Tyr Tyr Trp Ser Trp Ile Arg Gin Pro Pro Gly Lys Gly Glu Glu Trp lle Gly-coox
(SEQ ID NO:1); and '

a substituted p-cyclodextrin in an amount effective

to dissolve the peptide in the aqueous carrier,

wherein the composition has a pH hetween 4 and 9.

In one ambodiment, the concentration of the acetate salt of the

peptide is at least 0.5 mg/ml.

In one embodiment, the ;:cm.centra.tion of the salt of the peptide
is from 0.5 mg/ml to 10 mg/ml.

. -

In another embodiment, the concentration of the salt of the
peptide is from 0.5 mg/ml to 2.5 mg/ml.

In another embodiment, the concentration of the salt of the
peptide is from 2.5 mg/ml to 5 mg/ml.

In another embodiment, the concentration of the salt of the
peptide is from 5 mg/ml to 7 mg/ml.

In another embodiment, ths concentration of the salt of the
peptide is from 7 mg/ml to 8.5 mg/ml.

In another embodiment, the concentration of the salt of the
peptide is from 8.5 mg/ml to 10 mg/ml.
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In another embodiment, the concentration
peptide is from 9 mg/ml to 10 mg/ml.

In another embodiment, the concentration
peptide ig from 10 mg/ml to 15 mg/ml.

In another embodiment, the concentration
peptide is from 15 mg/ml to 20 mg/ml.

In another embodiment, the concentration
peptide is 1.0 mg/ml.

In another embodiment, the concentration
peptide is 2.5 mg/ml. »

In another embodiment, the concentration
peptide is 5 mg/ml.

In another embodiment, the concentratioti
peptide is 10 mg/ml.

In another embodiment, the concentration
peptide is 15 mg/ml.

of

of

of

of

of

of

of

of

PCT/US20(H/000955

the
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salt

salt

salt

salt

salt

salt

salt

salt

of

of

of

of

of

of

of

of

the

the

the

the

the

the

In another embodiment, the concentration of the salt is from

0.1 mg/ml to 0.5 mg/ml.

In another embodiment, the concentration of the salt is from

0.1 mgr/ml to 0.2 mg/ml.

In another embodiment, tha concentration of the salt is from

0.2 mg/ml to 0.3 mg/ml.
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In another embodiment, the concentration of the salt is from
0.3 mg/ml to 0.4 mg/ml.

In another embodiment,

- 0.4 mg/ml to 0.5 mg/ml.

the concentration of the salt is from

In a further embodiment, the composition has a pH between 6.5
and 8.5. '

In a further embodiment,

ahd 8.5.

In
5.

In
6.

In

In

In

In

hydroxypropyl,

a further embodiment,

a further embodiment,

a further embodiment,

a further embodiment,

a further embodiment,

ancther embodiment,

acetats salt.

another embodiment,

the composition has a pH between 7.5

the

the
a sulfobutyl ether,

substituted pB-cyclodextrin.

In a further embodiment,

composition

composition

composition

composition

composition

hag

has

hag

has

has

the pharmaceutically

a pH between 4 and

a pH between 5 and

a pH betwean 6 and

a pH betwean 7 and

a pH between 8 and

acceptable salt is

substituted pB-cyclodextrin is a

or a sulfopropyl ether

the substituted B-cyclodextrin is a
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sulfobutyl ether substituted 8-cyclodextrin.

In a further embodiment, the pharmaceutically acceptable salt
is an acetate salt, and the substituted Pp-cyclodextrin is
hepta- (sulfobutyl ether)-p-cyclodextrin.

In another embodiment, the composition further co'mprisas a
pharmaceutically acceptable buffer in an amount and of a type
suitable to make the pH of the pharmaceutical compgsition in
the range of 4-9. The buffer may be acetate buffer, citrate
buffer, or sodium carbonate.

The subject invention also provides a pharmaceutical
composition comprising
an agueous carrier;
from 0.1 mg/ml to 20 mg/ml of the composition of an
acetate salt of a peptide having the satructural formula
NHy-Gly Tyr Tyr Trp Ser Trp Ile Arg Gin Pro Pro Gly Lys Gly Glu Glu Trp Ile Gly-cool
(SEQ ID NO:1);
and <
from 70 mg/ml to 170 mg/ml of the composmition of
hepta- (sulfobutyl ether)-8-cyclodextrin,
wherein the peptide and the hepta-(sulfobutyl ether)-f-
cyclodextrin are dissolved in the aqueous carrier; and
wherein the composition has a pH between 6.5 and 8.5.

In one embodiment, the concentration of the acetate salt of the
peptide is at least 0.5 mg/ml.

In one embodiment, thse concentration of ths acetate salt of the

peptide is from 0.5 mg/ml to 10 mg/ml.

In a further embodiment, the concentration of the acetate salt

of the peptide is fram 0.5 mg/ml to 2.5 mg/ml.
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In another embodiment, the
0.1 mg/ml to 0.5 mg/ml.

In another embodiment, the
0.1 mg/ml to 0.2 mg/ml.

In another embodiment, the
0.2 mg/ml to 0.3 mg/ml.

In another embodiment, the
0.3 mg/ml to 0.4 mg/ml.

In another embodiment, the
0.4 mg/ml to 0.5 mglma;

In another embodiment, the
peptide is from S mg/ml-to 7

In another emhodiqant. the

peptide is from 7 mg/ml to 8.

In another embodiment, the
peptide is from 8.5 mg/ml to

In another embodiment, the

concentration

concentration

concentration

concentration

concentration

concentration
mg/ml.

concentration
S mg/ml.

concentration
10 mg/ml.

concentration

peptide is from 9 mg/ml to 10 mg/ml.

In another embodiment, the

concentration

peptide is from 10 mg/ml to 15 mg/ml.

In another embodiment, the
peptide is from 15 mg/ml to

concentration
20 mg/ml.
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In a further embodiment, the concentration of acetate salt of
the peptide is 1.0 mg/ml.

In a further embodiment, the 'concenl::."ation of acetate salt of
the peptide is 2.5 mg/ml.

In another embodiment, the concentration of the salt of the
peptide is 5 mg/ml.

In another embodiment, the concentration of tha salt of the
peptide is 10 mg/ml.

In another embodiment, the concentration of the salt of the
peptide is 15 mg/ml.

In another embodiment, the concentration of hepta-(sulfobutyl
ether)-pP~cyclodextrin is 120 mg/ml and the pH of the
composition is between 7.5 and 8.5.

The subject invention alsc provides a method of alleviating
symptoms of systemic¢ lupus erythematosus (SLE) in a human
subject comprising administering to the human .ul.::iect any of
the above pharmaceutical compeositions in an amount effective to
alleviate the symptoms of SLE in the human subject.

The subject invention also provides the above pharmaceutical

compositions for use in treating SLE in a human subject.
The subject invention also provides a process for manufacturing

any of the above pharmaceutical compositions comprising tha
steps of:

L]
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a) preparing a solution of a substituted B-cyclodextrin in
an aqueous carrier at a predetermined concentration;

b) adding predetermi:ned amount of a pharmaceutically
acceptable salt of the peptide NH;~Gly Tyr Tyr Trp Ser Trp Ile
Arg Gin Pro Pro Gly Lys Gly Giu Glu Trp De Gly-COOH (SEQ ID NO:1)
to the solution of ste'p a)-,- _

¢) adjusting the pH of the solution of step b) until the
peptide digsaolves in the solution; and

d) if necessary, adjusting the pH of the solution of step
c) to a pH of 4-9, thereby manufacturing the
pharmaceutical composition.

'In one embodiment of the process, the resulting £inal

concentration of the substituted Pp-cyclodextrin in the
pharmaceutical composition is from 70 mg/ml to 170 mg/ml.

In one embodiment of the ©process, the predetermined
concentration of the substituted B-cyclodextrin is such which
results in a final concentration of substituted B-cyclodextrin
in the pharmaceutica_l composition of from 80 mg/ml to 170
mg/ml. i

In one embodiment of the process, the predetermined
concentration of the substituted Pp-cyclodextrin 1s such which
results in a final concemtration of substituted B-cyclodextrin
in the pharmaceutical composition of from %0 mg/ml to 170
mg/ml.

In one embodiment of the ©process, the pradsterminad
concentration of the substituted p-cycleodextrin is such which
results in a final concentration of substituted B-cyclodextrin
in the pharmaceutical composition of from 100 mg/ml to 170
mg/ml.

\?/
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In one embodiment of .the the
concentration of the substituted p-cyclodextrin

pProcess,

results in a final concentration of substituted

in the pharmaceutical composition of from 110
mg/ml.

In one embodiment of the the

con¢antration of the substituted B-cyclodextrin

process,

results in a final concentration of substituted
in the pharmaceutical composition of from 120
mg/ml. '

In one embodiment of the the
concentration of the substituted p-cyclodextrin

rasults in a final concentration of substituted

Process,

in the pharmaceutical composition of from 130
mg/ml.

In one eaembodiment of the the
concentration of the substituted p-cyclodextrin
results in a final concentration of substituted
in the pharmaceutical composition of from 140
mg/ml. '

process,

In embodiment of the the
concentration of the substituted p-cyclodextrin
results in a final concentration of substituted
in the pharmaceutical composition of £from 150
mg/ml.

one process,

embodiment of the
concentration of the substituted f-cyclodextrin

In one the process,

results in a final concentration of substituted

in the pharmaceutical composition of £rom 160

mg/ml.

PCT/US2004/0009558

predetermined
is such which
B-cyclodextrin
mg/ml to 170

ptedetermined
is such which
B-cyclodextrin
mg/ml to 170

predetermined
is such which
B-cyclodextrin
mg/ml to 170

predetermined
is such which
p-cyclodextrin
mg/ml to 170

predetermined
is such which
p-cyclodextrin
mg/ml to 170

predetermined
is euch which
B-cyclodextrin
mg/ml to 170
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In one embodiment of the process, the predetermined
concentration of the substituted P-cyclodextrin is such which
results in a final concentration of substituted B-cyclodextrin
in the pharmaceutical composition is 120 mg/ml.

;
In anpther embodiment, the predetermined amount of peptide is
such which results in a final concentration of peptide in the

pharmaceutical composition is at least 0.1 mg/ml.

In another embodiment, the predetermined amount of peptide is
such which results in a final concentration of peptide in the
pharmaceutical composition is at least 0.5 mg/ml.

In another embodiment,. the predetermined amount of peptides is
such which results in a final concentration of peptide in the
pharmaceutical composition is 2.5 mg/ml, 2.0mg/ml, 1.0mg/ml,
0.5 mg/ml or 0.1 mglml.:

In another embodiment, the predetermined amount of peptide is
such which ifesults in a final concentration of peptide in the
pharmaceutical composition is 5 mg/ml, 10 mg/ml or 15 mg/ml.

In another embodiment of the process, step b) further comprises
mixing the solution for 1.hour.

In another enbodiment, in step c) the pH is adjusted using HCl
or NaOH 1.0N.

In another embodiment, the process further comprises filtering

the sclution of step d) through a celluloss acetate filter.
In another embodiment of the above process,

the predetermined concentration of the substituted B-
cyclodextrin is such which results in a £final

17
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concentration of .substituted pB-cyclodextrin in the
pharmaceutical com:;osition is 120 mg/ml;

the predetermined amount of peptide is such which
results in a final concentration of peptide in the
pharmaceutical composition is 2.5 mg/ml, 2.0mg/ml,
1.0mg/ml, 0.5 mg/ml or 0.1 mg/ml;

step b) further comprises mixing the solution for 1
hour; and

in step c) the pH is adjusted using HC1l or NaOH 1.0N,

and the process further comprises filtering the solution

of step d) through a cellulose acetate filter.

The subject invention alsec provides a composition prepared by
the above process.

b4

The subject invention also provides a process of lyophilizing
the above pharmaceutical composition, comprising the stepa of:

a)

b)

c)
d)

lowering the temperature of the pharmaceutical
composition to -40°C;

holding the, temperature at -40°C for a predetermined
time; ] ]

raising the temperature of the solutich to 20°C;

bolding the temperature at 20°C for a predetermined
time; and

holding the temperature at 25°C for a predetermined
time, thereby lyophilizing the pharmaceutical
composition.

In one embodiment of the proceas, step a) iz performed within 2

hours.

In another embodiment, step b) is performed within 3 hours.

In a further embodiment, step c¢) is performed over 13 hours.
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In a further embodiment, step ¢) ie performed at a pressure of

1l0ubar. ’
In a further embodiment, step d) is performed over 13 hours.

In a further embodiment, step d) is performed at a pressure of
11l0ubar.

In a further embodiment, in step e) the pressure is reduced to
10ubar.

In a further embodiment, step e) is performed over 5 hoursa.

In another embodiment of the process,
step a),is performed within 2 hours;
step b} is performed within 3 hours;
step c¢) is performed over 13 hours and at a
pressure of 1f0ubar;
step 4d) 'ia performed over 13 hours and at a
pressure-of 1l0pbar; and
- step e) 1s performed over 5 hours and the

pressure is reduced to 10ubar.

The subject ~ invention also provides a lyophiliz=ed
pharmaceutical composition prepared by the above process.

The subject invention also provides a process of lyophlilizing
the above pharmaceutical composition, comprising the steps of:
a) lowering the temperature of the pharmaceutical
composition to -45°C;
b) holding the temperature at -45°C for a predeterminad
time;
c) raising the tenperatﬁre of the solution teo -20°C;
d) raising the temperature of the solution to 25°C; and

19

Al



I3

WO 2004064788 PCT/US2004A00955

e) holding the temperature at 25°C for a predetermined
time, thereby lyophilizing the pharmaceutical

composition.

In one embodiment, step a) is performed within 6 hours.

- In another embodiment, step b) is performed within 3 hours.

In another embodiment, step c) is performed over 19 hours.

In another embodiment, step ¢) is performed at a pressure of
150pbar.

In another embodiment, step d) is performed over 13 hours.
In another embodiment, step d) 1is performed at a pressure of
150ubar.

In ancther embodiment, step e) is performed over 8 hours.

In another embodiment, step e) 1s performed at a pressure of
150pbar.

In another embodiment of the process,

step a) 1s performed within 6 hours;

step'b) is performed within 3 hours;

step c¢) is performed over 19 hours and at a
pressure of 150ubar;

atep d) is performed over 13 hours and at =a
pressure of 150ubar; and

step @) is yperformed over 8 hours and at a
pressure of 150pbar.

20
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The . subject invention also provides a lyophilized
pharmaceutical composition prepared by any of the above

processes.

In one embodiment of the above 1lyophilized pharmaceutical
composition, the water content’of the composition is less than
5%. '

In another embodiment, the water content of the composition is
less than 4.0%.

In another embodiment, the water content of the composition is
lese then 3.5%.

The subject invention also provides a lyophilized
pharmaceutical compoit-:.i.on comprising
a pharmaceutically acceptable salt of a peptide
having the structural formula
¥H,;-Gly Tyr Tyr Trp Ser Trp lle Arg Gin Pro Pro Gly Lys Gly Glu Glu Trp Ile Gly-cooxr
(SEQ ID NO:1l):.and
a substituted g-cyclodéxtrin. '~

The subject invention also provides a packaged pharmaceutical
compoeition comprised.of:
a packaging material; and
a predetermined amount of the above 1lyophilized
pharmaceutical composition.

The preparations of the present invention may be given
parenterally, topically, or rectally. They are of course given
by forms suitable for each administration route. For example,
they are administered by injection, inhalation, ointment,
suppository, etc. administration by injection, infusion or

21
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inhalation; topical by lotion or ointment; and rectal by

suppositories.

The phrases “parenteral administration® and “"administered
parenterally® as used herein means modes of administration
other than enteral and topical administration, usually by
injection, and includea, without Ilimitation, intravenous,

intramuscular, intraarterial . intrathecal, intracapsular,
intraorbital, intracardiac, intradermal, intraperitoneal,
transtracheal, subcutaneous, subcuticular, intraarticular,

subcapsular, subarachnoid, intraspinal and intrasternal

injection and infusion.

The phrases "gystemic administration, * *administered
systematically,” “"peripheral administration® and "administered
peripherally® as used herein mean the administration of a
compound, drug or other material other than directly into the
central nervous aystem,- such that it enters the patient’s
system and, thus, is subject to metabolism and other like
processes, for exn;ni:le, subcutaneous administration.

Details of general formulation procedures and information on
additional excipients may be found in Remington: The Science
and Practice of Pharmacy, 20" Edition. ]

This invention will be better understood from the BExperimental
Details which follow. However, one skilled in the art will
reedily appreciate that the specific metheds and results
discussed are merelv illustrative of the invention as described

more fully in ths claime which follow thereafter.
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Experimental Details

Example 1: Formulation Development for Compound 1

The human hCDR1 peptide (Compound 1) 4is dJdescribed in PCT
International Publication No WO 02/067848, published September
6, 2002, and can be prepared by methods well known in the art,
(see, for example, Peptides: Synthesis, Structure and
Applications, ed. by B. Gutte, Academic Press, 1995; Peptide
Synthesis Protocols, ed. By M. Pennington and B. Dunn, Humana

Press, 1994; Schnolzer, M. et al., *In situ neutralization in
Boc-chemistry solid phase synthesis. Rapid, High yield assembly
of difficult sequences.” Int. J. Pept. Protein Res. (19952) 40:
180-193).

Compound 1 is a syx'lthetic polypeptide composed of 19 amino
acids. It is provided as an acetate salt. The agueous
solubility of the peptide has been determined to be less than
0.5 mg/ml. Pigure 1 shows compound 1 as an acetate salt.

In order to develop a formulation with peptide concemtration
exceeding 2 mg/ml, preferably up to 10 mg/ml, experiments with
several solubility enhancers were performed. The preliminary
experiments indicated that a concentration of 2 mg/ml cannot be
easily attained. In order to develocp a formulation for sub-
cutaneous injection, it is also desirable that the pH be in the
ranga of 4 to 9 and that the sclution be iso-oamotic.

Based on an axtensive literaturs survey, & few principal
approaches were adopted in order to produce a formulation with

maximal solubility. The factors considered were:
o pH adjustment and buffers
o Solvents

¢ Co-solvents
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e Solubilizing agents

Methods

Compound 1 was dissolved in the chosen solubility enhancer
solution either separately or in combination with other
excipients and the solutions wére stirred for at least an hour.
The PH was adjusted if needed. The solutions were visually
examined to estimate the solubility and sent for analytical
assay determination. For a few chosen formulations, biological
activity was also tested.

Rasults

Table 1 presents the type of solubility enhancers used for the
formulation developnent. Tables 2 and 3 summarize the
experiments that we:r:.e performed with the various solubility
enhancers. Table 2 summarizes the initial screening performed
with peptide concentrations in the range of 5 to 10 mg/ml. The
e::perin_lental work that was performed with higher peptide
concen;:ration was _r:hen repeated with the lower doses (see table
3)

Initial tests indicated that Compound 1 was more soluble at the
limits of the desired pH levels, both acidic and basic, but was
less stable at the basic pH range. Thus, several bufferas and pH
adjustment agents were tasted, including acetate buffer,
citrate buffer and sodium carbonate. None of the initially
tested buffers achieved the desired peptide solubility level.
Only above pH 9.2 and below pH 3.0 were solubility levsls of 2
mg/ml  observed. Naverthelsss, at the initial staga,
formulations with acetate buffer and citrate buffer (with
Mannitol as a tonicity agent) were selected for initial
toxicology studies. These formulations were tested for

biclogical activity and proven active.
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Non agueous solvents (see table 1) such as Ethanol, Glycerin,
Propylene glycol, Chremophore and their combinations were
tested but did not increase the aélubility of Compound 1. A
solution of 30% DMA (dimethyl-'-acetamit_ie) yielded solubility in
the desired ranges (5 to 9 mg/ml), but was not suitable for a
pharmaceutical formulation due to {its toxicit.y profile.
Improved solubility was also observed 'using 30% (w/w) PEG 400
(5 to 9 mg/ml). This latter formulation was chosen for the
toxicology studies, but it has proved to be both inactive in
the biological assay, and may have been the cause o¢f some
adversa effects in a mouse toxicity study. Thus, it was decided
not te further pursue thie formmlation. In view of the
preliminary experiments non-agqueocus solvente were not used in
the subject formulatidns.

Several aminc acids (see table 1) including L-Arginmine, L~
Glutamjc acid, L-Glycihe and L-Lysine were tested to improve
the protein soluh:i,lj.ty. The solubllity of the peptide in L-
Arginine was at’ the desired level but the resulti!}g pPH was
above 9. An attempt to decrease the pH or use an Arginine HCl
salt remilted in precipitation of the peptide. Human Serum
Albumin was also tested and improved the solubility of the
peptide at low peptide concentrations (1 mg/ml) (see table 3).
Howaver, due to its potential immunogenicity and the low
peptide solubility, it was not utilized in further experiments.

Bulking agents (see table 1) including Mammitel, Sorbitol and
Dextran were teated alone and in combination with other
excipients, but did not improve the solubility of the peptide

in solution.
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Co-solvents (see table 1), including Polysorbate 20 and
Polysorbate 80 were tested alone and in combination with other
excipients. While lower concentrations of Polysorbates (up to
6%) did not improve the sgolubility of the peptide, higher
concentrations (up to 10% - see table 2) improved the
solubility of the peptide up to 2 mg/ml. However, such high
concentrations of Polysorbates were deemed unsuitable for
pharmaceutical formulatioms.

Two types of cyclodextrins, both approved for use in marketed
parenteral products, were also tested: Hydroxypropyl-f-
cyclodextrin and Sulfobutylether-fi-cyclodaxtrin (Captisol®).
Both markedly increased the solubllity of the peptide
(concentrations in the levels of 10 mg/ml for Hydroxypropyl-fi-
cyclodextrin and 2.5 for Captisol®). The biological activity of

the two cyclodextrin formulations was tested and was found to
be egqual to the act:'.vit:!r of the peptide alone.

CAP'I‘ISBID is a commercially available polyanionic B-
cyclodextrin der:i.vn't;i.va with a sodium sulfonate salt separated
from the hydrophobic cavity by a butyl ether spacer group, or
sulfobutylether (SBE). CAPTISOI® is the trade name for CyDex
Inc.’s hepta-substituted sulfobutylether p-cyclodextrin (SBE7-
p-CD) preparation (www.captisol.com). The structure of
CAPTISOI® allows drug molecules to fit in the hydrophobic
cavity, thereby isoclating the drug molecule from the aguecus
solvent. Because the outer surface of CAPTISOL® is hydrophilic,
the solubility of the complexasd drug molecule is tharsbhy
enhanced. The use of cycledextrins to enhancs the sclubility of
drug molscules iz disclosed in U.S. Patent Nos. 5,134,127 and
5,376,645, the entires contents of which are hereby incorporated

by reference.

26
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According to the literature. of CyDex Inc., CAPTISOL® ls safe
when administered parenterally and does not exhibit the
nephrotoxicity associated with beta-cyclodextrin. Relative to
beta-cyclodextrin, CAPTISOL® provides comparable or higher
complexation characteristics and super:l.or water solubility in

excess of 950 grams/100ml - a 50- fold J.mprovement.

Conclusions

Several solubility enhancers were found to match tl:l.e desired
solubility range: DMA, PEG-400, dimethyl-acetamide,
polyethylene glycol, polyoxylated castor oil, N-methyl-2-
pyrrolidinone, l-ethenyl-2-pyrrolidinone, Polysorbate 20,
Polysorbate 80, Hydroxypropyl-B-cyclodextrin and
Sulfobutylether-B-cycldextrin (Captisol®). Of these
solubility enhancers both cyclodextrine have provan to be
superior with respect to solubility, biclogical activity and
stability. Thus, it was decided to select Captisol® as the
solubility enhancer for use ir Example 5 formulations and to
further study both  cyclodextrin formulations. The £final
formmlation for the Example .5 clinical studies consists of: 120
mg/ml of Captisol® in water with the desired amount of peptidae
(0.5, 1.0 or 2.5 mg/ml), and HCl and NaOH for pH adjustment.

Table 1: Solubility enhancers used for Compound 1 formulation
developmant

Solubility enhancer Sclubility Enhancers

classification

Solvents Cremophor EL, CMC, Ethanol, DMA,
Gycerin, Propylene Glycol, PEG 400,
Monotioglycerol

Co-solvents Polysorbate 20, Ploysorbate 80

Solubilizing agents Argenine, HSA, Glycine, Creatinine,
Glutamic acid, Lyegine (acetate salt
and fres base), Captisol®,
Hydroxypropyl-f-cyclodextrin,

Bulking agents Mannitol, Sorbitol, Dextrose,
Lactose Dextran

pH Adjustment Agents Citrate Dbuffar, Acetate buffer,
Sodium Carbonate

17
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Table 2 Idst of Cazolvents and Stabilizers evaluated in Compound 1 Peptide Formulations

Solubility Entancer ¢ ® Uired % of Smedary | A% "",'(' v D"""" Angy,% il of formulation | Remeris
amount from the
lireratare
Albumin (HSA), 15 04-50 5 60 lnsoluble
Dextrose 15 Adjust 10 4.1
Albumin (HSA), 10 04-50 3 53 Insolabl
Polysorbate 80, 06 08-40 Adjust. 10 4.1
Giycine 20 02-2.1
08-16
Arginine 135 L3 93 93 Clear sohition
) aQ 20 08-1.6 5 35 Insohuble
Arginine 15 08-16 13 9 [1] ‘When the pH was lowered below 8.5 the peptide
Lactose 15 precipltated and the solution turned lato gel
Caplisold 10.0 Upto 300 10 86 49 Turbid salution
200 » Adjon. 044 _
CMC (carboxy methyl 02 5 90 50 For toxicology siudies
cellulose) In acetate 0.05M
Creatanine 03 Upto 0.6 5 6l Insoluble
Adjust. to 4.1
Cremophor EL 130 -100 L 40 Very turbid
Exbanol 100 0.6329
| Dimerhylscemoide _ 60 001260
Dextran 4010130 3.0-300 5 39 Insolubls
Dimethylacetamide A 6.0-20.0 0.012-6.0 3 4.6 Insoluble

SBLT90/T00T OM
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Solubility Eahancer | % Used . of Standerd ‘:;_,f"";‘_:,ﬁo""‘" Assay, % Pl of formulation | X!
Dimethylacetamide (DMA) 250 001260 [} 8 51 Clear solutica
Dimethylacetamide (DMA) 300 001260 10 93 51 Clear solution
Ethanol 100 05329 s Tnsoluble
Giutamic acld 20 5 37 m&m&m-m I:wm:dmlk
Glyeerin 15 16325 5 1) 45 Insoluble
Glycerin 30.0 1.6-32.5 5 31 Insoluble .
Gtycerin 100 16325 ] 12 &5 Insoluble
Polysorbate 80 0.6 084 Adjust 10 4.5
Glycing 04 0221 5 46 Insoluble
Mm[yl f-cyclodextrin 20.0 Upto 300 10 99 4.6 Cloar solution
Lysine Acetate Salt 20 5 38 Insoluble
Lysine Free base 20 5 92 :’:ﬁ:‘u"m’; '.L"’..;.'?';;. m i:t:::ﬂm
Mangitol in Citrate buffer 40 20-100 5 E7] 4 For toxicology atudics

0031M

Mannliol 490 2.0-10.0 5 2 43 For toxicology studies
in acetats huffer 0.05M
Mannitot, 200 20100 5 14 64 Insoluble
Qlycine 04 0221 Adjus. 104.5
Maunitol, 20,0 20100 5 n 65 Intoluble
Polysorbate 20 0.6 Adjust t0 4.5
Monothiogh 10 0.1 100 ] 5 45 Tusbid solution
PRG 400 300 Up t0 30.0 ] 7] 43 Shghtly opalescant

0
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Solubllity Ehencer® | % Used % of Standard ";;"" |2 s Kemarks
amount from the (mg/ml) Jormulntion

PEG 400 0.0 Up o 300 0 L a2 "Turbid solwtion

PEG 400 200 Uptw 30.0 5 % a3 Clear solution

with DMA 60 0.012-0.6

PEQ 400 100 6.0-180 38 42 fnscluble

PEG 400 10.0 Up 10300 43 Tasoluble

DMA 100 0012.0.6 [

PEG 400 100 Upto 300 5 4.1 Tasolubte

’_E'E!EA!M"“ 10.0 100 —

PEG 400 1.0 Up o 300 [] 100 43 Cleay solution

Propylene glycol 0.0 100

Polysarbate 80 1o 0.84.0 [] % 72 Tasoluble
Adijust. t0 4.5

| Polysorbase 80 69 0540 3 39 Lasoluble

Polysorbase 80 60 0840 s 40 Insoluble

Crestanine 06 w006

Propylenc glycol PG 10.0 10.0 5 42 Tnsoluble

DMA 10.0 0.0120.6

E@g&m 100, 30.0 10.0 3 42 Tasoluble

Sodium Carbonate 15 s 114 When the pH was lowared bolow 8.5 the peptido

preciptared nud the solutlon wrned lam gel ‘

Sorblial 50 100250 s 69 Twrbid solonon

Adjut. 10 45

88L190/M0T OM
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Table 3 Compound 1 formulationa at low peptide concentrations
Solubility Enbancer | % Ussd % of Stzndard m .‘:‘ Az % pHof Remerta
amount from the (mg/ml) Jormulation
Albumin (HSA). 50 04-50 10 90 6.9 Clear sohtion
25 Adpst 10 4.5 Turbad solution
Asginine 1.5 0816 10 % 166 When the p¥{ was lowered below 8.5 the pepude
Adyst 10 8.5 precipiinted and the solution turned into gel
Caphisol® 120 Up1o30.0 10 106 53 Clear sohtion
2.3 100 651085
Dextran 00 3.0-30.0 10 (=] 49 3 Turbid solution
Adjust. 10 4.0
QGlycenin 200 1.6-325 10 4.8 Turbid sofotion
Adjust. in 4.0
Mamnnital 10 0.840 10 64 47 Turted solution ~
Adjps m 4.0
Polysorbeie 20 10.0 10 95 58 Clear solution
23 8 Adjust to 4.8 Clear with small amount of mtlon
Polysorhate 20 10.0 25 115 51 Clear solution
Mmmnitol 0 20-100 Adjat 043
Polysorbate 80 4.0 0.84.0 10 9 55 Clear sohution
6.0-10.0 _25 89 Adjust. t0 50 Slightly tarbid solution
Polysorbate 80 4.0 0840 25 88 5t Skighily turbid solution
Manmitol 20 20-10.0 Adust. to 44
Propylene glycol PQ 100 10.0 10 7 50 Turbid solution
Adjust 044
Sorbitol 20.0 10.0-25 10 52 45 Torhid solutios

20
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Example 2: Preparation protocol for solution of Compound 1 in
Captisole

Standard dissolution methods, such as mixing dry Compound 1 and
dry Captiscl® into water or adding Compound 1 to a prepared
solution of Capti=ol® and water did not result in complete
dissolution at the desired concentrations. Several different
concentrations of both Compound 1 and Captisol® were tested at
various pH levels. However, the following method for producing
a solution of Compound 1 in Captisol® resulted in complete

dissolution at the desired concentrations.

Materials: Captisole®, Compound 1 and water

Method: '

1. Weigh the appropriate amount of Captisol® to give a
final concentration of 120 mg/ml.

2. __Add 80% of the final amount of water and mix for 10

minutes wit.l'_x a magnetic stirrer.

3. Weigh Cqmbound 1 to give a final concentration of 2.5
mg/ml, 2.0 mg/ml, 1.0 mg/ml, 0.5 mg/ml or 0.1 mg/ml.

4. Add the peptide to the Captisol® solution. Mix for 1
hour.

5. Raise the pH to obtain clear solution (in the 2.0
mg/ml formulation there might be a need to raise the
PH Blightly above 9). pH should be adjusted using HCl
1.0 ¥ and NaOH 1.0 N. Mix for 10 minutes.

6. Correct the pH to the rangs of 7.5 to 8.5 if nesded
{using either HCl1l or NaCH 1.0 N).

7. Add water to final volume.

3
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1
2

3.

B. Filter the solution through a 0.2p cellulose acetate
filter.

9. Record final pH.

10. Dispense into aliquots and store at the proper
temperature. iy

Example 3: iyophilization of Compound 1 and Captisol® solutiom

The current 1lyophilization process differs from - other
lyophilization processes in that the percentage of solids in
the formulation is high (12%) whereas lyophilizad products
normally contain between 5 and 10% solids.

Equipment
The freeze drier used was an Edwards lyophilizer Lyoflex 0.6.

The equipment IQ/0Q was performed and checked for compliance by
quality assurance prior to the process development.

Solutigns of Compound 1 and Captisol® at concentrations of 0.5
mg/ml, 1.0mg/ml ard 2.5mg/ml of Compound 1 were prepared. The
fill-volume was adjusted 1 ml (1.05 gr).

Il.i'n process steps:

. Freezing
. Holding (at low temperature)
Drying under vacuum in two stages:

3.1. Primarv drying - shelf warming to an upper hold
temperature, controlling shelf tamperature at
the uppsr hold level.

3.2. Secondary drying - Pressure reduction to a
minimal value at the upper hold shelf
temperature.

3
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Batches 1-3
Freezing - Freezing was fram room temperature to -40°C within 2
hours. Shelves were held at -40°C for 3 hours.

Drying - Drying was performed at 110 pbar pressure. Shelf
temperature was increased to 20°C over 13 hours and held at that
temperature for additional 13 hours.

Tbtai process time was 31 hours.

Results:

Water content results were:
Batch no. 1: 3.8%

Batch no. 2: 4.0% and

Batch no. 3: 4.9%

Batches 4 and 5

Since the water content results of the processes leading to
batches 1, -2 and 3 -were higher then the desired value, it was
decided to add a secondary drying step at the same temperature

and at low pressure.

Drying - Drying was performed at 1ll0pubar pressure. Shelf
temperature was increased to 20°C over 13 hours and held at that
temperature for additional 13 hours (Batch 4) or 8 hours (Batch

5). Pressure was decreased to 10pbar for additional 5 hours.

Total process time was 36 hours.

Results:
Water content resulte were

Batch 4: Placebo: 3.0%,
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1l mg/ml: 3.9%.

Batch 5: Placebo: 4.1%

Conclusions

PCT/US2004M00955

ZZ

As shown, a satisfactory lyop]:;ilization process for Campound 1
with Captisol® was developed. Due to the high percentage of
solids and hence the condensed cake, the developed process is
longer then the currently available lyophilization cycl-es for
peptides and it exhibits an additional secondary drying stage.

Table 4 summarizes the develcped process.

Table 4
Step Compound 1
~{Paptide) with
Captizol®
Loading 59%C:
Freezing 2 hgurs to -40°C

Hold at low temp.

3 hours to -40°C

Primary Drying:
Warm to 20°C

Hold at 20°C

13 hours pressure
1l0ubar
13 hours pressure

1l0pbar

Secondary drying:

Hold at 20°C 5 hours pressure
10pbar

Storage at -20°C

Process time 36 houre

35
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Example 4.

Exapination of the in-vivo blological activity of the
lycphilized compound solution (DP, 1 mg/vial, 12% captisol®)

The bioclogical activity was monitored by inhibition of IL-2
secretion from Compound 1 reference standard (RS) specific T-
cells following subcutanecus (s.c.) treatment with the
lyophilized compound solution, i.e. the drug product (DP), at
two concentrations. The results of the treatment are compared
to those of treating mice with Compound 1 (RS) in phosphate
buffexed saline (PBS). The resulta are shown in the tables
below and in Figure 2. .

Exparimantal design:
1. Immunization Day 0
(Compound 1 RS emuljified with CFA,
at all four footpads)

2. Treatment
(s.¢. at the back of the neck, Day 0
in 200 ul solution)

3. In~vitro activation with: Day 10
a.Compound 1 RS at concentrations of 0; 0.5;
" 1; 2.5; 5; 10; 25; 50 and 100 pg/ml
b. a peptide with the reverse order of amino
acids of Compound 1 {(negative control).

c.Con A (positive control).

4. Incubation of culture for 20 hrs at 37°C in a humidifi=q

58 CO. incubator.

5. IL-2 measurement by ELISA.
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Table of experimental Groups:

PCT/US2004/000955 ? ‘5

Compound 1 RS

Immunization
with Treatment
50ug Compd. 1 RS in PBS
200ug Compd. 1 RS in PBS
50 ug !

50ug DP(batch 2)

200ug DP (batch 2)

Placebo (12 % capt_:isol@)
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Eiaiipilé 57 Evaluation of Optimal Dose for Treatment

The following abbreviations are used in the following

description:

CFa Complete Freund’ B adjuvant

Con A Concanavalin A

DP Drug Product

DS ' Drug Substance

EM-1 Enriched DCCM-1 Medium .
EM-3 Enriched RPMI-1640 + fetal calf serum medium
FCS Fetal Calf Serum

IFN-y Interferon-gamma

LN Lymph Node

PBS Phosphate Buffered Saline

RS Reference Standard

B.C. Subcutaneous

TB Trypan Blue

TGF-§ Transforming Growth Factor-beta

WFI Water for Injection

Introduction

A group of 20 mice were immunized with 50 ug/mouse of
Compound 1 RS. The immunized mice were allocated to five
treatment groups as follows: placebe, 25, 50, 100 and
200pg/mouse of Compound 1 DP (sBubcutaneous administration).
Ten days post .imminization and treatment, LN was extracted
and Bingle cell suspension was prepared. The Iin-vitro
sacretion of IFN-y and TGF-B by the cultured cells in
regsponse to activation with several concentrations of

Compound 1 RS was then measured.
Eperinental design
1. Immunization -Day 0

2. Treatment with Compound 1 DP -Day 0
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3. In-vitro activation of LN cells
from treated mice

4. Collection of culture media
(for IFN-y determination)
5. Collection of culture media

(for TGF-p determination)
6. ELISA for IFN-vy

7. ELISA for TGF-p

Table 7: Experimsntal Groups

PCT/US2004/000955

~Day 10

-Day 12

-Day 13

Treatment In-vitro activation
Groap ' Compouand 1 RE
Azstiale Hioe/group |Celle/well tration
Control 2.5 x 10°
al 126 4
Captisole ' 5 x 10¢
2.5 x 10"
A2 25 ug/mouse 4
5 x 10¢
2.5 x 10° Compound 1 RS -
n 50 W, e 4 5 x 10‘ 0-100 llﬂ',ml
- 2.5 x 10%
Ad 100 4
ig/mouse - 5 x 10%
. 2.5 x 10*
A9 200 4
Ag/mouse 5 x 10f

Materials and Reagents

Animals

Mice: 20 female BALB/c mice, supplied by Harlan animals breeding

center,

Age at immunization (week+days): 10

Rahovot.

Avarage weight of mice included in the experimsmnt: 19.01 gr.

40




WO 2004/064788 PCT/US2004/000955 Q (

Materials

Gensral reagents
70% ethanol was prepared from 96% ethanol by diluting with
purified H;0.

Preparation of w-l solutions for immunization

CFA-Compound- 1 RS emulsion (500 ug/ml, 50 -ug/mouse) was

prepared as follows: '

1, 1.874 mg of Compound 1 was dissolved in 1.87 ml of
WFI to yield a solution of 1 mg/ml. .

2. The solution was tested with a pH indicator strip and
found to have a pH of 5.

3. 1.5 ml of the solution were emulsified with 1.5 m)l CFA
resulting in a final concentration of 500 ug/ml.

Preparation of golutionz for Treoatment
Treatment was by a s.c. injection of 200 ul solutiom.

Preparation of 12% captisol® solution
1.2 gr of captisol® _were dissolved in 10 ml of WFI to yield a
solution of 12% captiscle.

Experimental procedurs

Mice weighing

Mice were weighed before immunization. Average mice weight:
19.01 + 0.97 gr

Tomuni zation

The immunization was performed by injecting 100 microliters of

the emulsion (50 microliters into each hind footpad).

Traatmant

Following the immunization step the mice were treated by s.c.
injection of 200 ul from the designated Compound 1 DP or 12%
captisol® treatment solutions, at the back of their neck.
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In-vitro culture

Mice were sacrificed by cervical dislocation. LN were extracted
from the hind legas and were transferred to a sterile petri dish
containing about 5 ml, RPMI. The cells were extracted by gentle
squeezing of the tissue against a' 200 micrometer mesh stainlesa
steel net. The cells were collected and centrifuged at 300 G for
10 minutes at RT.

Single cell suspensions were prepared from pooled LN of each
experimental group.

2.5 and 5.0 million cells/ml/well suspensions were cultured with
Compound 1 RS (0-100 ug/ml) in EM-1.

Secretion of IFN-y and TGF-B, as indication of 'cellular
response, were determined by ELISA of culture media (48hrs for
IFN-y and 72hra for TGF-f).

Table 8: The In-vitro experimemtal groups

.. | Treatmant In-vitzo activatiom
Experimsntal -
Group article - Colla/well Agtivation substance
conosntxation
Al-2.5 Control 2.5 x 10°f
13%
a1-3 Captisol® 5 x 10°
A2-2.8 DP 1.5 x 10*
A2-5 25 ug/mousa 5 x 10°
Compound 1 RE
| i e 2.5 x 10t 0; 3.125; 6.25; 12.5; 50 and
AZ-~5 50 pg/mouse 5 x 10% 100 gg/ml
Al=2.5 Dp 2.5 x 10° Con A 2.5 ug/ml
100
liﬂ'5 g /mouse 5 x 10¢ |
23-2.5 pP 2.5 x 10*
200
hS-5 pg/mouse 5 x 10°
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Preparation o'! cell _tulpanltons

Table 9: Resultas of cell counting and preparation of
cell suspensions (10 x 10%/ml)
T o T
]
oxp Vol. | DMiutn. | Viable | Desad | %Viable
{ml) | factor cells | cells gells
115 - 100
16
109 - 100
50 4 52.6
16
45 3 85.7
80 4 95.2
16
81 5. 94.2
87 - 100
16
51 - 100
120 2 | 98.4
16
" 105 2 98.1

Preparation of cell suspensions (5 x 10%/ml)

The 10 x 10° cells/ml suspensions were diluted 1:2 by adding 5
ml EM-1 to 5 ml cells suspension.

Incubation of 1N cells cultures in 48 wells plates

3 tissue culture plates were prepared. The following was added

to each plats.

Backmround =sontrol (oells incubatsed wilth sulturs madiz)

0.5 ml of cells suspension
0.5 ml of culture media (EM-1)

gystam positive contiol (cells stimulated with Con A)

0.5 ml of cells suspension
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0.5 ml of Con A 5 ug/ml in EM-1 (final conc. 2.5 ug/well)

Cells incubated with Compound 1 activatiom soluticns
{samples)

0.5 ml of cells suspension )

0.5 ml1 of Compound 1 RS 6.25 - 200 ug/ml (final conc. 3.125 -
100 ug/ml/well) '

Incubation of LN cells cultures in 96 wells plates

After the 48-wells plates were prepared, 956-wells plates were
prepared by applying 100 ul from the cell suspension and 100 ul
from the activation solutions.

The culture plates were incubated at 37° C in a humidified 5%
COz incubator, for either 48 or 72 hrs.

Supernztants Collection

The cultured plates were centrifuged at 300 g for 10 minutes at
RT. Supeéimnatants (850 ul from each well) were transferred elther
to mirror plates qr. to tubes. The supernatant was then divided
into working aliquots (two aligquots of 200 and omne aligquot of
450 ul), in order to avoid repeated freeze/thawing of the
samples. Each tube was labeled with the following details:

1. Experimental code and time post incubation.

2. Group and sample numbar
3. Activator and concentration.
4. Date of sup collection

The supernatants were storad at -20°C until uaed for ELISA.
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Rasults
Table 10: Sumuary of Groups
Experimental Groups:
Immunization ' Treatment In-vitro-
Exp.Groups Immunization dose Sub group Article activation
Al 12% Captisol®
Placebo contral
Compound 1
a2 Bpg™M .
) Compound 1
. Compound 1 RS
100;:3/ml
Compomnd 1
A4 100ag/™M
A5 Compound 1
200pwoM

Table 1l-A: Flnal cytokine concentrations

Final cytokine (pg/ml) (2.5 miilion cellsAveall)

| Compound ! | Piacebo | sopg/m | 10opgm 200pg/
3.125ug/ml 2213 54.1 84.5 103.9
8.250g/ml 238.8 818 118.1 128.1
12.5ug/mi 3971 123.1 180.9 120.0
25u/ml 855.5 2151 | . 2628 240.3
SQug/mi 573.9 2925 518.3 378.1
100ug/m 928.0 531.8 5827 524.1
Con A 3228 358.2 337.4 BQL
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Table 11-B: Final cytokine concentrations

Flnal cytokine (r (pg/md) (5 miilion cella/well)

iy | Pacabo | 25ugm | Sopgn | 100upm | 200u0
3.1250g/mi 522.3 BQL 762 00.8 204.4
6.25¢g/mi 634.8 aqL 1092 157.8 244.1
12.54g/ml 9628 a9 1m.s 257.1 488.1
25u/mi 967.4 70.0 2719 4217 880.5
5Qugim 13388 104.2 37394 739.7 p225
100pg/md 20102- | 1852 547.0 8955 1006.2
ConA 8830.8 29953 48370 | 101208 | 77228

The results are also presented in Pigures 3-4.

Observations
IFN-y Becretion
1. In the placebo group, a linear dose response upon Compound
1 activation :i.n-\rit;-o was shown. This graph resembles the
graph obtained for the Ex-vivo model with the same
immunization dose (50ug/mouse) and culturing medium (EM-1).
2. There was a dose response upon Compound 1 activation in

vitro within all the tested groups.

3. Significant inhibition of IFN-y secretion was seen with all
the doses used for treatment (an average of 95% inhibition
with treated dose of 25ug/mouse). A reverse correlation
between the dose served for treatment and % inhibition can
be found, mainly when 5x10° cells/well were used. When
2.5x10° cells/well were used, treatment of animals with
S0ug/mouse gave better inhibition than 100 or 200ug. The
point of 25ug is missing (lack of cells).

4. A better inhibition was seen when 5x10° cells/well were used
instead of 2.5x10° cells/wsll.

5.In ths linear range of ths grapha, SD of % inhihition was
low.

6. A technical problem with Con A is apparent when 2.5x10°
cells/well were used.

TGF-B secretion
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l.In the placebo group, no dose _response upon in witro
activation with compound 1 was seen. TGP-B secreted level
wae below the detection limit of the ELISA in all other
treatment groups.
'
Example 6: Optimizstions of freeze drying cycle with Campound 1
and Captisol® for injection (0, 0.5, 1.0 and 2.5 mg/vial)

Purpose

The purpose of this study was to optimize the freeze drying
cycle for Compound 1 with captisol® for injection to improve
the ghape of the lyophilization cake and avoid collapse and
cracking. Thua it was decided to improve and optimize the
lyophilization cycle. This cycle is transferred to the
production 1_voph:i.lizers. for the manufacturing of the phase I
batches.

Process optimiration

Batches of peptide_ at concentrations of 0.5 mg/ml 1.0mg/ml,
2.5mg/ml and Placebo 'were prepared and several freeze drying
cycles were performed. The freeze drier used was an Edwards
lyophilizer Lyoflex 0.6.

Solubility, water content and cake appearance were tested.

According to the obtained results a new lyophilization cycle for
Compound- 1 was selected. Due to the high percentage of solids
(12%) and hence the condensed cake, the new process 1is longer
than the 1lyophilization cycle in Example 3 and exhibits an
additional primary d4drying stages. Table 12 gummarizes ths

differences betwesn the processes.
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Table 12 _
Step Lyoph. cycle for ] New Lyoph. cyde for
Compound 1 and | Compound 1 and Captisol®
Captisol® of Example 3
Loading 5°C 5°C
Freezing 2 hours to 40°C 6 hours to -45°C
Hold at low temp. 3 hours to -40°C " | 3bours to 45°C
Primary Drying: to 20°C to -20°C
Stage 1 13 hours preasure 110ubar | 19 hours pressure 150uber
Stage II - to 25°C
13 hours pressure 150pbar
Hold at 20°C (25°C) 13 hours pressure 110ubar | § hours pressure 150ubar
“Secondary drying:
Hold at 20°C 5 bours prossure 10ubar | -
Storage at C T s°C
Process time 36 hours 4% hours

Example--7: Effect of Campound 1 (administered in Captisol®) om
lupus symptoms in tin *SLE-prone (NZBxNIW)Fl female mouse

Patients pq.rt:icip;.ting in clinical trials are to be treated with
Compound 1 using Captisol® (sulfobutyl ether beta-cyclodextrin
sodium) as the excipient. For this reason, it was important to-
determine whether treatment of (NZBXNZW)F1l mice with the
formulation of Compound 1 given in Captiscl® would have the same
beneficial effects on lupus symptoms as observed when this
strain of mice was treated with Compound 1 in PBS.

To this end, (NZBxNZW)Fl female mice (about & months old) were
divided into 3 groups that were treated subcutaneously once a
week for 10 weeks either with Captisol® alone (n=8) or with 25 or
50 ug/mouse Compound 1 in Captiscl® (n=% and 10, respectively).
These doses were selected since prior studies indicated that
doses in this range were more effective in ameliorating SLE

symptoms than the higher doses tested (100 and 200 pg/mouse). The
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same DbAtch &f dhig substance was used in this study and in the
first Phase I clinical trial with Compound 1.

The mice were followed for anti-dsDNA antibodies and for
proteinuria. When the mice were sacrificed, the intengity of

ICD was determined in kidneys.

As can be seen in Figure 5, no significant differences between
groups could be observed in the levels of dsDNA-specific
antibodies after 10 treatment injections. '

Table 13 also shows that the beneficial effact of treatment with
Compound 1 could be observed starting from the 5™ injection and
it was sustained up to the 10" injection. The mean levels of
proteinuria in the Calptisol® control group were consistantly
higher than in the Compound 1 -~treated groups. Table 13 also
shows that a reduction in the intensity of ICD was observed in
kidneyvse of both Compoun& 1 domse groups. 'I‘h_ere was an overall
trend showing that the lower dose (25 pg/mouse) was more

effective than tl_:,e- "Higher dose (50 JMg/mouse) in reducing the

clinical -symptoms of SLE in these mice. Lo

9
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Table 13. Clinical Symptoms of SLE in (NZBxNZW)F1 Mica Treated with 25 or 50 pg/mouse Compound 1
(Gn Captisol®

Mean Proteinuria & SEM (2/],) ico*

Study Groap | Nomber of Weeks Following Treatment Initistion (Mena =
5 7 8 10 SEM)

. 1812122 | 5742213 | 452292 | 4462293 | 2292028
Cpiso® | "oty | ol | =1 | @D | @D

Compound i | 0.73203 0.81 =03 109+ 04 129+ 03 1.901:0.23
(50 pg/monss) (n=10) (o=10) (o=10) (o=10) (o=10)

Compound 1 | 0.16+0.05 | 1262109 | 05031 | 03603 | 122°:0.32
(5 pg/mouse) (=9) (n=9) (=5) (v=9) (=9)

*  ICD=Immune Complex Deposits. ICD intensity scale: O=none;

l=moderate; 2=severe; 3=severe/extremely intense.

The death of one animal with a high level of proteinuria

resulted in a lower group mean.

€ p<0.05 (compared to Captisol®-treated contreol mice; Mann-
Whitney).

Figure 6 shows representative sections of one kidney from each
treatment group. The top row sections are from a Captisol®-
treated mouse, the mid-row sections are from a mouse treated

with 50 pug/mouse Compound 1 and the bottom row sections are from

a mouse treated with-25 ug/mouse Campound 1. It can be seen that
the intensity of immune complex deposits observed in kidney
sections of mice treated with Compound 1 (dissolved in Captisol®)
at either dose level was much lower than that observed in the

control group.

Exmmple 8: Phase I Clinical Study

A Phasa I, Multicenter; Randomised, Doubla-Elind, Placsbo
Contreollad, Eingla Dose, Dour-Arm Study to Assess the
Telezobility and S8afetr of Compound 1 in Captiseld Subcutansous
Injasction in ELE Subjacts.

This was the f£irst clinical study with Compound 1 in captiscl®
in humans, conducted in France. Its main objective was to
evaluate tolerability and safety of Compound 1 in captisol®,
administered as a single sc injection to SLE subjects. Its
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secondary objective was to evaluate immunological responses
following a single sc dose of Compound 1 in captisol® in these
subjects.

Thirty-six (36} subjects partJ;.cipate'd in the study. To be
eligible for inclusion in the study, SLE patients must have
fulfilled at least four criteria used for, the dia.l.gnosis of lupus
by the American College of Rheumatology. Pntienta- must also
have had stable, mild/moderate disease and score less than or
equal to 10 on the SLE Disease Activity Index, SLEDAI.

Each patient received a single sc injection of reconstituted
Compound 1 for injection or its matching placebo (Captisol®)
according to the following group assignment:

° Qroup A: Placebo (Captisol®)

o @roup B: 0.5 mg Compound 1 in Captisol®

" @roup C: 1 mg Compound 1 in Captisol®

" Group D: 2.5 mg jCompound 1 in Captisol®
A standard battery of safety tests, including blood and urine
collection for 195'o'rat:ory tests, was performed at screening,
during the day of dosing, at 24 hours post-dose and at 2, 4 and
8 weeks following dosing. Prior to dosing, and on scheduled
follow-up visits, blood samples were withdrawn for SLE-related
immunological tests, anti-Compound 1 antibodies and PBL
proliferation assay. The following immology teats were
performed:

o Coomb’s (direct snd indirect)

a C3, C4 and CH50

o Total IgG, IgM and IgA

n ANMA, anti~dsDNA (Farr assay), anti-ssDNA

t Anti-ENA (including anti-L&, anti-Po, eanti-RNP, anti-

Sm)
o Anti-cardieclipin antibodies
& VDRL
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s PTA antibodies

& Rheumatoid factor
The safety and tolerability of Compound 1 in captlsol® in the
subject population was evaluated on the basis of the following
criteria: ,

o Occurrence of AEs, including SLE flare

o Vitai signs

" 12-lead ECG

* Changes in physical examination

= Routine clinical laboratory tests

* SLEDAI score

* Immnological test resulte
Phase Ia clinical study deteils

Study Principal Investigators and Respective Study Sites: Six
(6) study centers in France:Prof. Jean Charles Piette (Hopital
La Pitie Salpetriere, Paris), Prof Oliver Meyer (Hopital Bichat,
Paris), “prof. Jean Revuz (Hopital Henri Mondor, Creteil), Prof.
Loic Guillevin (Hopi:t"a.l Avicenne, Bobigny), Prof. Erlc Hachulla
‘(Hopital Claude Huriez, Lille Cedex), Prof. Xavier Mariette
(Hopital Bicetre, Kremlin Bicetre).

Compound 1 (in captisol®), Placebo, Water for Injectiom-
Ampoules, Dose and Mode of Administratiom:

vials of Compound 1 in Captisol® (120mg/vial) were injected
subcutanecusly as a single dose per subject in the following
dosages:

0.5 mg Compound 1l/vial in Captisol®, 1img Compound 1/vial in
Captieol® and 2.5 mg Compound 1/vial in Captisol®.

Placebo for Compound 1: 120 mg Captisol®/vial (identical in
appearance to vials of Compound 1 in Captisol®).

Hethodology
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This was a multi-center, randomized; double blind, placebo-
controlled, four-arm study, using a; single subcutaneous
injection of Compound 1 or placebo. SLE patients were screened
up to 21 days prior to bageline procedures. Each eligible
subject was randomized to one of the 4 ‘treatment groups:
subcutaneous injection of eithe;: 0.5, 1 or 2.5 mg Compound 1 or
its matching placebo. All subjects were admitted to the clinic
on pre-dosin§ day. Each subjec;t: received a single dose of cne of
the above listed treatments. Subjects were discharged from the
clinic 24 hours after dosing. Subjects were further monitored at
weaks 2, 4 and 8 following dosing. Blood samples (serum and
whole blood) for safety laboratory tests were withdrawn at
Screening, Dosing Day (pre-dose), Day 2 (post dose), at Weeks 2,
4 and B8 (Termination wvisit). Blood samples for imminological
tests were withdrawn at: Screening, Dosing Day {(pre-dose) and at
Weeks 4 and 8. Peripheral blood lymphocytes (PBL) proliferation
was evaluated at Dosing Day (pre-dose) and at Weeks 2, 4 and 8.

Numbar of Subjects ('l:otn.]: and for each treatment):

Thirty six (36) subjectas were randomized into this study as
follows; 9 sub;iecés_ into the 0.5 mg treatment group, 95 subjects
into 1 mg treatment group, 10 subjects J'.nt.o the 2.5 mg treatment
group, and 8 subjects into the placebo treatment group.

Diagnosis and Main Critexia for Inclusion:

Eligible subjects for this study were SLE patients who fulfilled
at least four diagnostic criteria of the American College of
Rheumatology (ACR). Their disease condition had to be stable,
mild to moderate with a score equal to or less than 10 on the
SLE disease activity indey, year 2000 updated (SLEDAI 2K).

Excluded from participation were SLE patients who reported
unstable or severe asthma, stroke, acute myocardial infarction,
unstable angina, cerebral hemorrhage and pulmonary embolism

during the six months prior to study screening. SLE patients
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who had any clinically significant or unstable medical or
surgical conditions, diabetes mellitus, liver disease
(cirrhosis, active hepatitis, portal hypertension, and/or
ascites), clinically significant hypertemsion, a medical history
of any malignancy, dialysis, or chronic obstructive pulmonary
disease (COPD) w.ere also exclud;ad from study participation.

Also excluded fram study participation were SLE patients who
underwent plasmapheresis or were treated during the three months
prior to screening with one of the drugs listed below:
predniscne 30mg/day or greater (or an equivalent dose of another
corticoateroid), intravenous corticosteroids, intravenous
immunoglobulin G (IgG), oral anticoagulants and any cytotoxic
agents {(e.g. azathioprine, chlorambucil, cyclophosphamide,
mycophenolate mofetil, methothrexate, tacrolimus.

In addition, SLE patients initiating treatment with
corticosteroids (more than 2% 10 mg/day prednisona, or an
equivalent dose of another corticostercid) and/or anti-
malarials, during "the laat 3 monti:ls prior to screening ware
excluded from the study. - ) . -
While an effort was made to retain baseline SLE medical
treatments throughout the course of the study, investigators
could nevartheless change participant medical treatment at any
time during the study to maintain and optimize patient welfare.

Critaria for Eraluation

safety:

The following esafsty parameters were assesssd at Screening,
during the hospitalization and at follow-up visits including
Termination wvisit: wvital signs (systolic blood pressure,
diastolic blood pressure, pulse, oxygen saturation, temperature
and weight), 1l1l2-lead ECG, change in physical examination and
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clinical routine 1abora'tory safety tests. Adverse events were
recorded at the Dosing Day and at each visit thereafter.

hnlnoloqy:

SLE-related immunological tests were performed at Screening,
during the hospitalization and at follow-up visits including
Termination visit.

Drug-related immunological responses were followed by using the
PBL proliferation assay and anti-Compound 1 antibodies assay at
the Dosing Day and at follow-up wvisits including Termination
visit.

Dissasa Activits:

Disease activity assessient using the SLE disease activity index
score, year 2000 updated (SLEDAI 2K) was assessed at Screening,
during the bospitalization and at follow-up visite including
Termination viseit. )

Statistical lethndl-. .

SAS® version 9.0 -_software was used to mlyze and present data
collected during this study. No power calculation wa'_s performed
and no formal hypothesis testing was conducted for this Phase Ia
study.

Adverss Expesriences

The incidence and the frequency of adverse experiences waa
presented by System Organ Class and preferrsd terminology
according to MedDRA dictionary version 5.0. The data is
tabulatad by trestmsnt grcup.

Clinical Laboratorr Data
Descriptive statistics of laboratory wvalues including number of
observations, mean, standard deviation, minimum and maximum were

determined for Screening, Day 1 (pre dose), Day 2, Week 2, 4 and

N
A
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8 are presented by treatment group. Changes f£rom baseline to
each time point/vigit are algo presented for each visit by
treatment assignment. Percent of abmormal results (low and high,
where applicable) are presented on a parameter basis, by
treatment group and visitltin'le point. Shift analyses £from
baseline to 24-hours post dose and from baseline to termination
visit were performed.

Vvital Signs

. Descriptive statistics for vital seigns including number of
observations, mean, standard deviation, median, minimum and
maximum values were determined for Screening, Day 1 (pre and
post dose, and at each time point) Day 2, Weeks 2, 4 and 8 are
tabulated by the assigned treatmsnt. Changes from baseline to
each time point/vigit "is presented in by vigit and treatment
assignment.

Weight
Dascriptive Statistics of Weight (kg) at baseline, termination
and change from ba_sél:l:ne is presented by treatment group.

BECG

Descriptive statistics of ECG parameters at ' baseline,
termination and changes from baseline are presented. Shift
analysis is presented as tables of shift from baseline to
termination between normal/abmormal or present/absent ECG
parameters. Potentially c¢linically significant (FCS) QTc
(Bazett) measurements were identified according to the
predefined criteria. Tables of shift analysis between PCS and
non-PCS Absclute QTc (Bazett) and incidencse table of PCS changs
in QTc (Bazett) from baseline to any visit are presented.

Physical E=amipstion
Physical examination results are analyzed by incidence of
subjects with abnormal or normal findings for each body system
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at Baseline and Termination visit. Shift analysis between normal
to abnormal and vice versa was also applied. When no change from
baseline occurred, it was defined as “other”.

Compound 1 related !mnolog:l.ul teasts

For immunological parameters, déscriptive statistica, including
number of observations, mean, standard deviation, median,
minimum and maximm values were calculated and are presented by
treatment group and visit. Change from baseline to each .follow-
up visit is also presented by treatment group. Where 'applicable,
number and percenﬁ of subjects with negative/positive results is
presented by treatment group and viait.

SLEDAI 2K
Descriptive gstatistics,. including mean, standard deviation,
median, minimum and maxisum values of SLEDAI 2K are presented.

Results of Phase Ia clinical study:

Subject Disposition and SLE Characteristics

Thirty six (36) study gubjects entered and completed this study
per protocol. The majority of subjects (34) in all treatment
groupe were female (94.4%) and Caucasian (30, 83.3%). The mean

age for all treatment groups was 35.6 years (rangé of means from
32 to 39 yearm). Most of the subjects (91.7%) had’ between 4 to
6 American College of Rheumatology (ACR) dlagnostic criteria and
a mean group SLEDAI 2K score ranged from 2.1 to 4.1.

Safety Rasults
There was no prominent difference betwszen study drug treatment

greups and the placebo group in the incidence of AEs. Ths most
common AERE in all groupe were haadache, classified as mild or
moderate in nature and injection site reaction clazsified as
mild in nature. Dose response was not seen. No seriocus adverse
event (SAE) or AE classified as severe occurred during the
study.

s
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No clinically significant effect attributable to study drug was
seen for hematology, biochemistry or urinalysis values.

No clinically significant effect attributable to the study drug
was seen for vital signs parameters (systolic blood pressure,
diastolic blocd pressura, pulsea, oxygen saturation).

No clinically significant effect attributable to the study drug
was seen for temperature and weight.

No differences of clinical gignificance |were seen between
Compound 1 -treated groups and placebo for categorical ECG
measurements and digitized ECG paramesters. No PCS QTc abeclute
value and no QTc change from baseline > 60 msec was recorded. A
pimilar number of subjects in Compound 1 -treated and placebo
groups had QTcB change from baseline between 30 and 60 msec.

No cl:i.n_J:.cally significant effects of Compound 1 on physical exam

were noted. .

Immunology Results
BEvaluation of serum samples from all subjects indicated that a

single subcutanecus administration of Coupound' 1 at the dose
levals of 0.5, 1 and 2.5 mg/patient did not induce the
development of anti-Compound 1 specific antibodies. Sevan
subjects had a response to Compound 1 above the cut-off. These
elevated levele of antibodies were already presant prior to
dosing. No increase in the lewvels of antibodies was observed in
the feollow up pericd (two months) of the atudy. The sera of
these subjects were analvzed for the isotype of the reactive
antibodies. The response in two of the subjects was asscociated
with the IgM isotype and with the IgG isotype in two others.

None of the seven had specific IgE antibodies.



2
WO 2004/064788 PCT/US20044N955 ~

The peripheral blood lymphocytes (PBL}) assay showed that 50 % of
the subjects (18) were classified as responders (SI>2) with
similar distribution in all treatment groups. The T cell
response was relatively low and no association between Compound
1 treatment dose or concentration used in the .assay- and
responder/ non-responder status' could be detected, taking into
consideration that only a single SC dose of the study drug was
administered. Also, no indication of increased incidence of
responder status over time was observed. The tetanus toxoid
(ITTX) assay that serves as a safety control shows that -the
response to TTX was preserved throughout the study period in all
treatment groups indicating that Compound 1 in captisol® did not
change the immunological response to TTX recall antigen.

The immunological £indings are the result of the administration
of only a single dose of the study drug Caompound 1.

Disease Activity Results

No clinigally significant effects of Compound 1 on the SLEDAI
score (change of 2 3,,S 12 points) were noted during the study
except for one suh}]ect in the 0.5 mg treatment group for whom a
change in the SLEDAI score of 2 to 10 points was recorded
between baseline and week 4 on the basis of an urinalysis
showing pyuria. This urinalysis finding was not confirmed by the
investigator as a lupus flare per protocol definition and was
resolved with no treatment change.

" Comclusicns

This Phase Ia study showsd that a single subcutaneous injected
doas of Compound 1 of 0.5, 1 or 2.5 mg in 120 mg Captiscl © was
safe and well tolsrated and allowas continuation to a phase Ib
multiple dose study.
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Example 9: Phase Ib Clinical Study

A Phass I, Multicenter, Bi-National, Randomized, Double-Blind,
Four-Arm, Placebo Controlled, Multiple Dose Study to Assess the
Tolerability and Safety of Campound 1 in Captlisol® Subcutansous
Injections in SLE Subiects

This study is being performed in order to evaluate the safety
and Eolera.bility of repeated Compound 1 sc administration to SLE
subjects. The study’s secondary objective 1s to evaluate
imminological responses following repeated sc administration of
Compound 1 in Captisol® in SLE subjects.

Compound 1 is given in doses of 0.5, 1.0 or 2.5 mg in Captisol®.
The investigational product i1s administered every other day
{(axcluding weekends) for a total of 12 sc Iinjections, i.e. 3
doses a week for 4 weeks. Subjecta are monitored on planned
visits scheduled at 2, 4, 8 and 12 weeks after start of dosing.
Safety and tolerability are evaluated using teste similar to
those described in the Phase Ia Clinical Study above.

Results ]
This Phase Ib study shows that multiple subcutaneous injected
doses of Compound 1 of 0.5, 1 or 2.5 mg in 120 mg Captisol ® are

safe and well tolerated.
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What is claimed is:

1.

A pharmaceutical composition comprising

an agqueous carrier;

from 0.1 mg/ml to 20 mg/ml of the composition of a
pharmaceutically acceptabld salt of a peptide having the
structural formula

. NH,~Gly Tyr Tyr Trp Ser Trp Lle Arg Gin Pro Pro Gly Lys Gly Glu Giu Trp lle Gly-coor

(SEQ ID NO:1l); and

a substituted pg-cyclodextrin in an amount effective to
dissolve the peptide in the agueous carrier,
wherein the composition has a pH between 4 and 9.

The pharmaceutical composition of claim 1, wherein the
concentration of the salt of the peptide is at least 0.5
mg/ml.

The pharmaceutical ‘composition of claim 2, wherein the
concentration of the salt of the peptide iz from 0.5 mg/ml
to 10 mg/ml. .

= oa

The pharmaceutical composition of claim 3, wherein the
concentration of the salt of the peptide is from 0.5 mg/ml
to 2.5 mg/ml.

The pharmaceutical composition of any one of claims '1-4,
wherein the composition has a pH between 6.5 and B.S.

The pharmaceutical composition of claim 5, wherein the

composition has a pH betwesn 7.5 and 8.5.
The pharmaceutical composition of any ons of claims 1-6,

wherein the pharmaceutically acceptable salt is an acetate
salt.
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8. The pharmaceutical composition of any one of claims 1-7,
wherein the substituted p-cyclodextrin is a hydroxypropyl,
a sulfobutyl ether, or a sulfopropyl ether substituted B-
cyclodextrin.

9. The pharmaceutical composition of c¢laim 8, wherein the
substituted B-cyclodextrin is a sulfobutyl ether
substituted f-cyclodextrin.

10. The pharmaceutical composition of c¢laim 7, wherein the
gsubstituted Pp-cyclodextrin is hepta-(sulfobutyl ather)-p-
cyclodextrin.

11. The pharmaceutical composition of any one of claims 1-10,
further comprising 'a pharmaceutically acceptable buffer in
an amount and of a type suitable to make the pH of the
pharmaceutical composition in the range of 4-9.

12. A pharmaceutical composition comprising
an agueous carrier;
from 0.1'-mglm1 to 20 mg/ml of the composition of an
acetate salt of a peptide having the structural formula
mH,-Gly Tyr Tyr Trp Sexr Tip lle Arg Gin Pro Pro Gly Lys Gly Glu Glu Trp e Gly-coox (SEQ
ID NO:1); and .
from 70 mg/ml tc 170 mg/ml of the composition of 'hapta-
(sulfobutyl ether)-p-cyclodextrin,
wherein the peptide and the hepta-(sulfobutyl ether)-p-
cyclodextrin are disascolved in the agqueous carrier; and
wherein the composition has a pH between 6.5 and 8.5.

13. The pharmaceutical composition of claim 12, wherein the
concentration of the acetate salt of ths peptide i1s at

least 0.5 mg/ml.

14. The pharmaceutical composition of claim 13, wherein the
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15.

16.

17.

18,

19.

concentration of the acetate salt of the peptide is from
0.5 mg/ml to 10 mg/ml.

The pharmaceutical composition of claim 13, wherein the
concentration of the acetate salt of the peptide is from
0.5 to 2.5 mg/ml.

The pharmaceutical composition of claim 13, wherein the
concentration of hepta-(sulfobutyl ether) -p-cyclodextrin is
120 mg/ml, and wherein the pH of the con:posit:io::i is betwe'en
7.5 and 8.5.

The pharmaceutical composition of claim 16, wherein the
concentration of the acetate salt of the peptide is 1.0
mg/ml. "

The pharmaceutical composition of claim 16, wherein the
concentration of the acetate salt of the peptide is 2.5
mg /nfl .

A method of alleviating symptoms of systemic lupus
erythematosus (SLE) in a human subject comprising
administering to the human subject the pharmaceutical
composition of any one of claims 1-18 in an amount
effective to alleviate the symptoms of SLE in the human
subject.

The pharmaceutical composition of any ons of claims 1-18

for uee in treating SLE in a human subject.

A process for manufacturing ths pharmacsutical composition

of any one of claims 1-18 comprising the steps of:

a) preparing a solution of a substituted @f-cyclodextrin in

an agquecus carrier at a predetermined concentration;

63
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22.

24.

26.

b) adding a predetermined amount of a pharmaceutically
acceptable salt of the peptide NHz-Gly Tyr Tyr Trp Ser Trp lle Arg
Gin Pro Pro Gly Lys Gly Glu Glu Trp Ile Gly-COOH (SEQ ID NO:1) to the
solution of step a);

c) adjusting the pH of the solution of step b) until the
peptide dissolves in the solution; and

d) if necespary, adjusting the pH of the solution of step

. c) to a pH of 4-9, thereby manufacturing the
pharmaceutical composition.

The process of claim 21, wherein the predetermined
concentration o©f the substituted Pp-cyclodextrin is such
which results in a £final concentration of substituted p-
cyclodextrin in the pharmaceutical composition of from 70
mg/ml to 170 mg/ml. '

The process of - claim 22, wherein the predetermined
concentration of the substituted B-cyclodextrin is such
which results ir a final concentration of substituted p-
cyclodextrin :I.n " the pharmaceutical composition of 120
mg/ml.

The process of claim 21, wherein the predetem:i.ned amount
of peptide is such which results in a final concentration
of peptide in the pharmaceutical composition of at leaat
0.1 mg/ml.

The process ©of claim 21, wherein the predetermined amount
of peptide ies esuch which results in a final concentration
of peptide in the pharmaceutical compesition of at least
0.5 mg/ml.

The process of claim 21, wherein the predetermined amount

of peptide is such which results in a final concentration
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‘of peptide in the pharmaceutical composition of 2.5 mg/ml,
2.0 mg/ml, 1.0 mg/ml, 0.5 mg/ml or 0.1 mg/ml.

27. The process of claim 21, wherein step b) further comprises
mixing the solution for 1 hour.

28. The process of claim 21, wherein in step ¢) the pH is
adjusted uaing HC1l or NaOH 1.0ON. '

29. The process of claim 21, further comprising filtering the
solution of step d) through a cellulose acetate filter.

30. The process of claim 21, wherein
the predetermined concentration of the substituted B-
cyclodextrin #8 auch which results i1in a final
concentration of substituted PB-cyclodextrin in the
rharmaceutical composition of 120 mg/ml;
the predetermine‘ﬁ amount of peptide is such which
.results in a final concentration of peptide in the
pharmaceutital composition of 2.5 mg/ml, 2.0 mg/ml,
1.0 mg/ml, 0.5 mg/ml or 0.1 mg/ml; _
step b) further comprises mixing the solution for 1
hour; and
in step c) the pH is adjusted using HCl or N-aOH 1.0N,
further comprising filtering the solution of step 4)
through a cellulosa acetate filter.

31. A pharmaceutical compesition prepared by the process of any
one of claims 21-30.

32. A process of lvophilizing the pharmacsutical composzition of
claim 2, comprising the steps of:
a) lowering the temperature of the pharmaceutical
composition to -40°C;

65
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'b) holding the temperature at:.. -40°C for a predetermined
time;

c) raising the temperature of the asolution to 20°C;

d) holding the temperature at 20°C for a predetermined
time; and

e} reducing the pressure a'nd holding the temperature at
20°C for a predetermined time, thereby lyophilizing the

pharmaceutical composition.

33. The process of claim 32, wherein step a) is performed
within 2 hours.

34. The procesa of claim 32, wherein step b) is performed

within 3 hours.

35. The process of claim 32, wherein step c) is performed over

13 hours.

36. The -process of claim 32, wherein step c¢) is performed at a
pressure of 1ll0ubar.’

37. The process of claim 32, wherein step d) is performed over
13 hours.

38. The process of claim 32, wherein step d) is performed at a
pressure of l1ll0ubar.

39. The process of claim 32, wherein in step e) the preassure is
reduced to lOubar.

40. The process of claim 32, wherein step 9) is performed over

S hours.

41. The process of claim 32, wherein

step a) is performed within 2 hours;
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step b} is performed within 3 hours;

-atep ¢) is performed over 13 hours and at a
pressure of 1l0pbar;

step d) is performed over 13 hours and at a
pressure of 110pbar; an'd

step e} is pexformed over 5 hours and the

pressure is reduced to l0pbar.

42. A lyophilized pharmaceutical composition prepared by the

process of any one of claims 32-41.

43. A process of -lyophilizing the pharmaceutical composition of
claim 2, comprising the steps of:
a) lowering the temperature of the pharmaceutical
compogition to -45°C;
b) holding the temperature at -45°C for a predetermined
time; ,
c) raieing the tanpei‘atu:r:e of the sclution to -20°C;
d) raising the temper.:atura of the solution to 25°C; and
e) holding th_e‘ ‘temperature at 25°C for a predetermined
time, tl':tereby lyophilizing the rharmaceutical
composition.

44. The procesa of claim 43, wherein step a} is performed
within 6 hours.

45. The process of claim 43, wherein step b) is performad
within 3 hours.

46. The process of claim 43, wherein step ¢) 1s performed over
19 hours.

47. The process of claim 43, wherein step c¢) is performed at a

pressure of 150ubar.
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48. The process of claim 43, wherein step d) is performed over
13 hours.

49. The process of claim 43, wherein step d) is performed at a
pressure of 15Cubar. .

50. The process of claim 43, wherein step e) is performed over
8 hours.

51. The process of claim 43, wherein step e) is per'formed at. a
pressure of 150ubai:. .

52. The process of claim 43, wherein

step a) is performsd within 6 hours;

step b) 1& performed within 3 hours;

step ¢) is performed over 19 houre and at a
pressure of 150ubar;

step d) is performed over 13 hours and at a

- pressure of 150ubar; and

step e) is performed over 8 hours and at a°

pressure lof 150pbar.

53. A lyophilized pharmaceutical composition prepared by the
process of any one of claims 43-52.

54. The 1lyophilized pharmaceutical composition of claim 53,
wherein the water content of the composition is lesas than 5%.

55. The lyophilized pharmaceutical composition of claim 54,
wherein the water content of the composition is less than 4.0%.

56. The lyophilized pharmaceutical compoesition of claim 55,
wherein the water content of the composition is lees then 3.5%.

57. A lyophilized pharmaceutical composition comprising
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a pharmaceutically acceptable salt of a peptide having
the structural formula
NH,~Gly Tyr Tyr Trp Ser Trp Ile Arg Gin Pro Pro Gly Lys Gly Glu Glu Trp Ile Gly-coos
(SEQ ID NO:1); and -
a substituted p-cyclodextrin.

58. A packaged pharmaceutical composition comprised of:
a packaging material; and
a predetermined amount of the lyophilized pharmaceutical

composition of claim 57.

6y
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FORMULACIONES PARENTERALES DE UM PEPTIDO PARA EL
TRATAMIENTO DE LUPUS SISTEMICO ERITEMATOSO

Esta solicitud reglama el beneficio de Ila
solicitud provisional EUA No. 60/439, 918, presentada el 14
de Enero de 2003, cuyo contenido total se incorpora en la
presente invencién por referencia.

En toda esta solicitud, se hace referencia a
varias publicaciones por medio de citas. Las descripciones
de estas publicaciones en tu totalidad se incorporan en la
presente invencién por referencia dentro de esta solicitud
para poder describir mas ampliamente el estado de 1la
técnica tal y como se conoce por aquellos expertos en la
presente invencién, a partir que la fecha de invencién se

describié y reclamé en la presente.

ANTECEDENTES DE LA INVENCION

El lupus eritematoso sistémico (SLE), o lupus, es
una enfermedad auto-inmune debilitante que se caracteriza
por la ©presencia de un arreglo o disposicién de
anticuerpes, incluyendo anticuerpos a dsADN, a antigenos
nucleicos y a ribonucleoproteinas. El1 lupus eritematoso
sistémico (SLE) afecta aproximadamente de uno a de 2000
individuos en los Estados Unidos (1 de 700 mujeres). La

enfermedad principalmente afecta a mujeres jdvenes, con una
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proporcién de sexo masculinoe a sexo femenino de
aproximadamente 9:1.

El lupus sistémico puede afectar casi a cualquier
érgano o sistema del cuerpo. El lupus sistémico puede
incluir periodos en donde pocos sintomas, sino es que
ningtn sintoma es evidente (“remisién”) y otras ocasiones
cuando la enfermedad se vuelve mas activa (“erupcién”). Con
mucha frecuencia, cuando la gente menciona ™“lupus”, se
refieren a la forma sistémica de la enfermedad.

Los corticoesteroides son el sostén principal en
el tratamiento de enfermedades sistémicas auto inmunes. El
riesgo de perder la vida, y severamente deshabilitando
manifestaciones del SLE, se tratan con altas dosis de
glucocorticoides (1-2 mg/kg/dia). Los efectos indeseables
de los glucocorticoides crénicos incluyen un arreglo de
exposicién de efectos adverscs prominentes tales como la
reaccidn de Cushing, obesidad central, hipertensién,
infeccién, fragilidad capilar, hirsutismo (hipertricesis),
osteoporosis acelerada, cataratas, diabetes mellitus,
miopatia y psicosis. Ademas de la toxicidad
corticoesteroide, el cumplimiento del paciente hacia un
régimen de dosificacién también plantea un problema muy
serio.

Los agentes citotdxicos también se utilizan para

controlar enfermedades activas, reduciendo la tasa de
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erupciones de la enfermedad, Y reduciendo los
regquerimientos de esteroides. Los efectos colaterales
indeseables de esta 1ltima incluyen depresién de médula
ésea, infecciones incrementadas con organismos
oportunistas, con fallas oviAricas irreversibles, alopecia y
un riesgo de malignidad incrementado.

El SLE es una enfermedad inflamatoria para 1la
cual hasta la fecha no existe un tratamiento definitivo o
cura. La enfermedad resulta en complicaciones crénicas vy
agudas. Los Unicos tratamientos disponibles son paliativos,
destinados a aliviar 1los sintomas agudos y evitar
complicaciones crénicas, con frecuencia con efectos
secundarios profundos. Por lo tanto, existe una necesidad
en este campo que no ha sido cumplido, y que tanto médicos
como pacientes darian la bienvenida a nuevos tratamientos
que pudieran eliminar potencialmente o¢ reducir las
manifestaciones indeseadas de la enfermedad.

Los péptidos gque se basan en la regién
determinante de complementariedad del anticuerpo l6/61Id
anti-ADN monoclonal humano que tiene la capacidad de
inmunomodular las respuestas asociadas con el SLE se han
descrito en la publicacién internacional PCT No. WO
02/067848 A2, cuyo contenido total se incorpora en 1la
presente invencién. Particularmente, se encontrd que la

regién CDR1 inhibe la respuesta proliferativa de linfocitos

k’y
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sanguineos periféricos (PBL) de los pacientes SLE al mAb
16/6Id anti-ADN humano, y para mejorar las manifestaciones
de la enfermedad en ratones afligidos con SLE espcntaneo o
experimental.

El CDR1 humano, que es el Compuesto 1, que se
muestra en la figura 1, es un péptido sintético de 19
aminodcidos que se basa en la region 1 determinante de la
complementariedad (CDR1l) del mAb anti-ADN humano denotado
16/6 Id (Waisman, A., et al. “Modulation of murine systemic
lupues erythematosus with peptides based on complementarity
determining regions of pathogenic anti-DNA monoclonal
antibodies” “Modulacidédn de lupus sistémico eritematoso de
murino con péptidos basados en regiones determinantes de
complementariedad de anticuerpcs monoclcnales anti-ADN
patogénicos”. (Proc. Natl. Acad. Sci. E.U.A. (1997), 94
(4) : 4620-4625).

En modelos SLE experimentales - el tratamiento
con ratones Balb/c y ratones propensos a SLE, es decir,
ratones (NZBxNZW) F,, ya sea con péptidos basados en mCDR o
el Compuesto 1 significativamente redujeron el SLE
relacionado, notablemente con depdsitos complejos inmunes
(ICD) en los rifiones, proteinuria y leucopenia. El
tratamiento no tuvo efecto en la respuesta de anticuerpos
especificos 16/6 Id (Waisman, A., et al. “Modulation of

murine systemic lupus erythematosus with peptides based on

LIG;
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monoclenal antibodies” (“Modulacién del lupus sistémico
erimatoso de murino con péptidos basados en regiones que
determinan la complementariedad de anticuerpos monoclonales
anti-ADN patogénicos”), (Proc. Natl. Acad. Sci. E.U.A.
{(1997), 94 (4): 620; Eilat, E., et al., “Prevention of
systemic lupus erithematosus-like disease in (NZBxNZW) F,
mice by treating with CDR1- and CDR3- based peptides of
pathogenic autoantibody” (“Prevencién de enfermedad similar
del lupus sistémico eritematoso en ratones (NZBxXNZIW} F;
tratando con péptidos basados en CDR1- y CDR3- de auto-
anticuerpos patogénicos”) J. Clin Immunol. (200), 20: 268,
Eilat, E., et al., “The mechanism by which a peptide Based
on complementarity determining region-1 of pathogenic anti-
DNA antibody ameliorates experimental SLE” (2001). (“El
mecanismo mediante el cual un péptido basado en la regidén-1
determinante de la complementariedad de anticuerpos anti-
ADN patogénicos, disminuye el SLE experimental” (2001),
Proc. Natl. Acad. Sci. E.U.A. 9B: 1148).

Estos péptidos, como muchos otros péptidos, nc
son muy solubles. Por lc tanto, en la presente invencién se
presentan formulaciones que mejoran la solubilidad de los

péptidos.
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SUMARIO DE LA INVEMCION

La presente invencién provee una composicién
farmacéutica que comprende:

Un vehiculo acuoso; de 0.1 mg/ml a 20 mg/ml de la
composicién de una sal farmacéuticamente aceptable de un
péptido que tiene la férmula estructural wy-Gly Tyr Tyr Trp
Ser Trp Ile Arg Gln Pro Pro Gly Lys Gly Glu Glu Trp Ile
Gly-cooh (SEC ID NO:1).

Una P ciclodextrina sustituida en una cantidad
efectiva para disolver el péptido en el vehiculo acuosc, en
donde la composicién tiene un pH entre 4 y 9.

La invencién sujeto también provee una
composicién farmacéutica que también comprende:

Un vehiculo acuoso; de 0.1 mg/ml a 20 mg/ml de la
composicién de la sal de acetato de un péptido que tiene
la férmula estructural ww~Gly Tyr Tyr Trp Ser Trp Ile Arg
Gln Pro Pro Gly Lys Gly Glu Glu Trp Ile Gly-cooh (SEC 1ID
NO:1); y de 70 mg/ml a 170 mg/ml de la composicién de
hepta-sulfobutileter-p-ciclodextrina, en donde el péptido y
el hepta-sulfobutileter—f-ciclodextrina se disuelven en el
vehiculo acuoso; y en donde la solucibén tiene un pH entre
6.5 ¥y 8.5.

La invencién sujeto también provee un método para
aliviar los sintomas del lupus sistémico eritematoso (SLE)

en un sujeto humano que comprende adminiastrar al sujeto
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humano cualquiera de las composiciones farmacéuticas
anteriores en una cantidad efectiva para aliviar los
sintomas del SLE en el sujeto humano.

La invencién sujeto también provee un
procedimiento de fabricacidén de la composicion farmacéutica
anterior que comprende los siguientes pascs:

a) Preparacién de una solucién de un f-
ciclodextrina sustituida en un vehiculo acuosc a wuna
concentracién predeterminante;

b) Agregar una cantidad predeterminante de wuna
sal farmacéuticamente aceptable del péptido my-Gly Tyr Tyr
Trp Ser Trp Ile Arg Gln Pro Pro Gly Lys Gly Glu Glu Trp Ile
Gly-cooh (SEC ID NO:1l)a la solucién del paso a);

c) Ajustar el pH de la solucién del paso b) hasta
que el péptido se disuelva en la sclucién; y

d) si es necesario, ajustar el pH de la solucidn
del paso c) a2 un pH de 4-9, de esa manera fabricar 1la
composicién farmacéutica.

La invencién sujeto también provee un
procedimiento de liofilizacién de la composicidén
farmacéutica anterior, que comprende los pasos de:

a) Reducir la temperatura de una composicidn
farmacéutica a -40°C;

b) Sostener la temperatura a -40°C por un tiempo

predeterminado;
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¢) Elevar la temperatura de la solucidén a 20°C;

d) Sostener la temperatura a 20°C por un tiempo
predeterminado; y

e) Reducir la presidén a lOpbarias, de esa manera
liofilizar la composicién farmacéutica.

La invencién sujeto también provee un
procedimiento de liofilizacién de la composicién
farmacéutica anterior, que comprende los pasos de:

a) Reducir 1la temperatura de 1la composicidn
farmacéutica a -45°C;

b) Sostener la temperatura a -45°C por un tiempo
predeterminado;

c) Elevar la temperatura de la solucidén a -20°C;

d) Elevar la temperatura de la solucién a 25°C; y

e) Sostener la temperatura a 25°C por un tiempo
predeterminado, de esa manera liofilizar la composicién
farmacéutica.

BREVE DESCRIPCION DE LAS FIGURAS

Figura 1.- CDR1 (compuesto 1) humano como sal
de acetato que muestra las férmulas moleculares y
estructurales de hCDR1l, la secuencia de aminocdcides y los
pardmetros fisicos.

Figura 2.- Secrecién de IL-2 de células
tomadas de ratones tratados con el Compuesto 1 y con

solucién de Captisol® después que las células fueron

g3
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posteriormente activadas con una solucién del Compuesto 1
en PBS.

-8- Compuesto 1 (RS) 50 upg/ratén

-A- Compuesto 1 (RS) 200 pg/ratdn

-00- DP 50 pg/ratén

-A- DP 200 pg/ratén

-2~ 12% Captisol® en ampolleta

Figura 3.- Secrecién de IFN-y de células
tomadas de ratones con solucién de Compuesto 1 después que
la células fueron subsecuentemente activadas con una
solucién del Compuesto 1 en EM-1 (2.5 x 10° células/pozo).

-#- Placebo

-o~ Compuesto 1 50 ug/ratén (dosis de

tratamiento)

-A~- Compuesto 1 100 pg/ratén {dosis de
tratamiento)

-X- Compuesto 1 200 pg/ratédn (dosis de
tratamiento)

Figura 4.- Secrecidén de IFN-y a partir de
células tomadas de ratones tratados con la solucién del
Compuesto 1, después que las células fueron
subsecuentemente activadas con una solucién del Compuesto 1
en EM-1 (5 x 10° células/pozo).

-®- Placebo

-0O0- Compuesto 1 25 pg/ratén
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-A- Compuesto 1 50 pg/ratén

-X- Compuesto 1 100 pg/ratén

-*- Compuesto 1 200 pg/ratén

Figura 5.- Anticuerpos anti-dsADN en ratones
(NZBxNZW) Fl1 después de 10 inyecciones con Compuesto 1 en
solucién de Captisol® [OD = Densidad Optica; Compuesto 1
(C) = Compuesto 1 disuelto en Captisol®]

-00- Placebo

-0- Compuesto 1 50 pg/ratén

-0- Compuesto 1 25 pg/ratén

Figura 6.- Las secciones de rifiébn de ratones
(NZBxNZW) Fl gque mostraban intensidad de Depédsitos
complejos inmunes. Las secciones de la fila superior son
de ratones tratados con Captisol®, las secciones de la fila
media, son de un ratén tratado con el Compuesto 1 con 50
pg/ratdén, y las secciones de la fila inferior son de un
ratén tratado con 25 pg/raté4n Compuesto 1. Amplificacidn:

izquierda x100, Derecha: x400. Inmunohistologia FITC.

DESCRIPCION DETALLADA DE LA INVENCION
La presente invenciédn provee una composicién
farmacéutica que comprende:
un vehliculo acuoso;
de 0.1 mg/ml a 20 mg/ml de una sal

farmacéuticamente aceptable de de un péptido que tiene la
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férmula estructural gp-Gly Tyr Tyr Trp Ser Trp Ile Arg Gln

Pro Pro Gly Lys Gly Glu Glu Trp Ile Gly-cooh{SEC ID NO:1);y

Una P ciclodextrina sustituida en una cantidad

efectiva para disolver el péptido en el vehiculo acuoso, en

donde la composicién tiene un pH entre 4 y 9.

acetato

péptido

péptido

péptido

péptido

péptido

péptido

péptido

péptido

péptido

En una modalidad, la concentracién
del péptido es por lo menos 0.5 mg/ml.

En una modalidad, la concentracién
es de 0.5 mg/ml a 10 mg/ml.

En otra modalidad, la concentracién
es de 0.5 mg/ml a 2.5 mg/ml.

En otra modalidad, la concentracién
es de 2.5 mg/ml a 5 mg/ml.

En otra modalidad, la concentracién
es de 5 mg/ml a 7 mg/ml.

En otra modalidad, la concentracién
es de 7 mg/ml a 8.5 mg/ml.

En otra modalidad, la concentracién
es de 8.5 mg/ml a 10 mg/ml.

En otra modalidad, la concentracidén
es de 9 mg/ml a 10 mg/ml.

En otra modalidad, la concentracién
es de 10 mg/ml a 15 mg/ml.

En otra modalidad, la concentracién

es de 15 mg/ml a 20 mg/ml.

de sal de

de

de

de

de

de

de

de

de

de

sal

sal

sal

sal

sal

sal

sal

sal

sal

del

del

del

del

del

del

del

del

del
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péptido

péptido

péptido

péptido

péptido

En otra modalidad,
es de 1.0 mg/ml.

En otra modalidad,
es de 2.5 mg/ml.

En otra modalidad,
es de 5 mg/ml.

En otra modalidad,
es de 10 mg/ml.

En otra modalidad,
es de 15 mg/ml.

En otra modalidad,

0.1 mg/ml a 0.5 mg/ml.

En otra modalidad,

0.1 mg/ml a 0.2 mg/ml.

En otra mecdalidad,

0.2 mg/ml a 0.3 mg/ml.

En otra modalidad,

0.3 mg/ml a 0.4 mg/ml.

En otra modalidad,

0.4 mg/ml a 0.5 mg/ml.

En una modalidad adicional,

un pH entre 6.5 y 8.5.

En una modalidad adicional,

un pH entre 7.5 y 8.5.

12

la

la

la

la

la

la

la

la

la

la

concentracidén

concentracidén

concentracion

concentracion

concentracidén

de sal

de sal

de sal

de sal

del

del

del

del

de sal del

concentracién de sal

concentracién de sal

concentracidén de sal

concentracién de sal

concentracién de sal

la composicién

la composicién

es

de

de

de

de

de

tiene

tiene
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En una modalidad adicional, la composicién tiene
un pH entre 4 y 5.

En una modalidad adicional, la composicién tiene
un pH entre 5 y 6.

En una modalidad adicional, la composicién tiene
un pH entre 6 y 7.

En una modalidad adicional, la composicidén tiene
un pH entre 7 y 8.

En una modalidad adicional, la composicién tiene
un pH entre 8 y 9.

En otra modalidad, 1la sal farmacéuticamente
aceptable es una sal de acetato.

En otra modalidad, la P-ciclodextrina sustituida
es hidroxipropilo, éter sulfobutilico, é&ter sulfopropilico

B-ciclodextrina sustituida.

En una modalidad adicional, la pP-ciclodextrina
sustituida es una pB-ciclodextrina de eter sulfobutilico
sustituida.

En una modalidad adicional, la sal
farmacéuticamente aceptable es una sal de acetato, y la B-
ciclodextrina sustituida es hepta-(sulfobutil éter)- 8-
ciclodextrina.

En otra modalidad, la composicion ademas
camprende un regulador de pH farmacéuticamente aceptable en

una cantidad y de un tipo adecuado para lograr que el pH de
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la composicién farmacéuticamente sea de la escala de 4-9.
El regulador de pH puede ser regulador de pH acetato,
regulador de pH de citrato, o carbonato de sodio.

La invencién sujeto también provee una
camposicion farmacéutica que también comprende:

Un vehiculo acuoso; de 0.1 mg/ml a 20 mg/ml de la
composicion de la sal de acetato de un péptido que tiene
la férmula estructural w-Gly Tyr Tyr Trp Ser Trp Ile Arg
Gln Pro Pro Gly Lys Gly Glu Glu Trp Ile Gly-cooh (SEC ID
NO:1); y de 70 mg/ml a 170 mg/ml de la composiciébn de
hepta-sulfobutileter-p-ciclodextrina, en donde el péptido y
el hepta-~sulfobutileter-pf-ciclodextrina se disuelven en el
vehiculo acuoso; y en donde la solucién tiene un pH entre
6.5 y 8.5.

En una modalidad, la concentracién de sal de
acetato del péptido es por lo menos 0.5 mg/ml.

En una modalidad, la concentraciétn de sal de
acetato del péptido es de 0.5 mg/ml a 10 mg/ml.

En una modalidad adicional, la concentracién de
sal de acetato del péptido es de 0.5 mg/ml a 2.5 mg/ml.

En otra modalidad, la concentracién de sal es de
0.1 mg/ml a 0.5 mg/ml.

En otra modalidad, la concentracién de sal es de

0.1 mg/ml a 0.2 mg/ml.
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En otra modalidad, la concentracién de sal es de

0.2 mg/ml a 0.3 mg/ml.

En otra modalidad, la concentracién de sal es de

0.3 mg/ml a 0.4 mg/ml.

En otra modalidad, la concentracién de sal es de

0.4 mg/ml a 0.5 mg/ml.

péptido

péptido

péptido

péptido

péptido

péptido

En otra modalidad, la concentraciodn
es de 5 mg/ml a 7 mg/ml.

En otra modalidad, la concentracidén
es de 7 mg/ml a 8.5 mg/ml.

En otra modalidad, la concentracién
es de 8.5 mg/ml a 10 mg/ml.

En otra modalidad, la concentracidn
es de 9 mg/ml a 10 mg/ml.

En otra modalidad, la concentracién
es de 10 mg/ml a 15 mg/ml.

En otra modalidad, la concentracidn

es de 15 mg/ml a 20 mg/ml.

de

de

de

de

de

de

sal

sal

sal

sal

sal

sal

del

del

del

del

del

del

En una modalidad adicional, la concentracién de

sal de acetato del péptido es de 1.0 mg/ml.

En una modalidad adicional, la concentracién de

sal de acetato del péptido es de 2.5 mg/ml.

péptido

En otra modalidad, la concentracién de sal del

es de 5 mg/ml.

6O
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En otra modalidad, la concentracidon de sal del
péptido es de 10 mg/ml.

En otra modalidad, la concentracién de sal del
péptido es de 15 mg/ml.

En otra modalidad, la concentracién de hepta-
{(sulfobutil éter)- B-ciclodextrina es de 120 mg/ml y el pH
de la composicién es entre 7.5 y 8.5.

La invencién sujeto también provee un método para
aliviar los sintomas del lupus sistémico eritematosc (SLE)
en un sujeto humano que comprende administrar al sujeto
humano cualquiera de 1las composiciones farmacéuticas
anteriores en una cantidad efectiva para aliviar los
sintomas del SLE en el sujeto humano.

La invencién sujeto también provee las
composiciones farmacéuticas anteriores para uso en
tratamiento de SLE en un sujeto humano.

La invencién sujeto también provee un
procedimiento de fabricacién de la composicidén farmacéutica
anterior que comprende los siguientes pasos:

a) Preparacién de una solucién de un B-
ciclodextrina sustituida en un vehiculo acuoso a una
concentracién predeterminante;

b) Agregar una cantidad predeterminante de una

sal farmacéuticamente aceptable del péptido my2—-Gly Tyr Tyr

b/
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Trp Ser Trp Ile Arg Gln Pro Pro Gly Lys Gly Glu Glu Trp Ile
Gly-cooh (SEC ID NO:1l)a la solucién del paso a);

c) Ajustar el pH de la sclucién del paso b) hasta
que el péptido se disuelva en la solucién; y

d) si es necesario, ajustar el pH de la solucién
del paso c) a un pH de 4-9, de esa manera fabrigar la
composicién farmacéutica.

En una modalidad del procedimiento, la
concentracién resultante final de 1la B-ciclodextrina
sustituida en la composicidén farmacéutica es de 70 mg/ml a
170 mg/ml.

En una modalidad del procedimiento, la
concentracién resultante final de 1la pB-ciclodextrina
sustituida y es tal que resulta en una concentracién de
final de P-ciclodextrina sustituida en la composicién
farmacéutica de 80 mg/ml a 170 mg/ml.

En una modalidad del procedimiento, la
concentracién resultante final de la PpB-ciclodextrina
sustituida y es tal que resulta en una concentracién de
final de Pp-ciclodextrina sustituida en la composicién
farmacéutica de 90 mg/ml a 170 mg/ml.

En una modalidad del procedimiento, la
concentracién resultante final de Jla pB-ciclodextrina

sustituida y es tal que resulta en una concentracidén de
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final de pP-ciclodextrina sustituida en la composicidén
farmacéutica de 100 mg/ml a 170 mg/ml.

En una modalidad del procedimiento, la
concentracién resultante final de 1la PB-cicledextrina
sustituida y es tal que resulta en una concentracién de
final de f-ciclodextrina sustituida en 1la composicién
farmacéutica de 110 mg/ml a 170 mg/ml.

En una modalidad del procedimiento, la
concentracién resultante final de la pf-ciclodextrina
sustituida y es tal que resulta en una concentracidén de
final de pB-ciclodextrina sustituida en la composicién
farmacéutica de 120 mg/ml a 170 mg/ml.

En una modalidad del procedimiento, la
concentracién resultante £final de 1l1la Pp-ciclodextrina
sustituida y es tal que resulta en una concentracién de
final de pB-ciclodextrina sustituida en 1la composicién
farmacéutica de 130 mg/ml a 170 mg/ml.

En una modalidad del procedimiento, la
concentracién resultante final de la p-ciclodextrina
sustituida y es tal que resulta en una concentracién de
final de Pp-ciclodextrina sustituida en la composicién
farmacéutica de 140 mg/ml a 170 mg/ml.

En una modalidad del procedimiento, la
concentracién resultante final de la p-ciclodextrina

sustituida y es tal que resulta en una concentracidén de

b3
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final de @-ciclodextrina sustituida en la composicién
farmacéutica de 150 mg/ml a 170 mg/ml.

En una modalidad del procedimiento, la
concentracién resultante final de 1la p-ciclodextrina
sustituida y es tal gque resulta en una conceatracién de
final de f-ciclodextrina sustituida en la composicién
farmacéutica de 160 mg/ml a 170 mg/ml.

En una modalidad del procedimiento, la
concentracién resultante final de 1la f-ciclodextrina
sustituida y es tal que resulta en una concentracidén de
fingl de PB-ciclodextrina sustituida en 1la composicién
farmacéutica 120 mg/ml.

En otra modalidad, la cantidad predeterminada del
péptido es tal que resulta en una concentracién final del
péptido en la composicién farmacéutica que es por lo menos
de 0.1 mg/ml.

En otra modalidad, la cantidad predeterminada del
péptido es tal que resulta en una concentracién final del
péptido en la composicién farmacéutica que es por lo menos
de 0.5 mg/ml.

En otra modalidad, la cantidad predeterminada del
péptido es tal que resulta en una concentracién final del
péptido en la composicién farmacéutica que es 2.5 mg/ml,

2.0 mg/ml, 1.0 mg/ml, 0.5 mg/ml o 0.1 mg/ml.

6y
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En otra modalidad, la cantidad predeterminada del
péptido es tal que resulta en una concentracién final del
péptido en la composicién farmacéutica que es 5 mg/ml, 10
mg/ml o 15 mg/ml.

En otra modalidad del procedimiento, el paso b)
que ademiés comprende la mezcla de la solucién por 1 hora.

En otra modalidad, en el paso ¢} el pH se ajusta
utilizando HCl o NaCH al 1.0N.

En una modalidad adicional, el procedimiento
ademAs comprende filtrar la sclucién de la etapa d) a
través de un filtro de acetato de celulosa.

En otra modalidad del precedimiento anterior, la
concentracién predeterminada de la P-ciclodextrina
sustituida es tal que resulta en una concentracién de final
de B-ciclodextrina sustituida en la composicidn
farmacéutica de 120 mg/ml;

la cantidad predeterminada de péptido es tal que
resulta en una concentracién final de péptido en la
composicién farmacéutica de 2.5 mg/mi, 2.0 mg/ml, 1.0
mg/ml, 0.5 mg/ml o 0.1 mg/ml; el paso b) ademids comprende
mezclar la solucidén por una hora;y en la etapa c) el pH se
ajusta utilizando HCl o NaCH 1.0N, que ademds comprende
filtrar la solucidén de la etapa d) a través de un filtro de

acetato de celulosa.
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La presente invencién también provee una
composicién preparada por medio del procedimiento anterior.

La presente invencién también provee un
procedimiento para liofilizar cualquiera de las
composiciones farmacéuticas anteriores que comprende los
siguientes pasos:

a) disminuir la temperatura de la composicién
farmacéutica a -40°C;

b) sostener la temperatura a -40°C durante un
tiempo predeterminado;

c) elevar la temperatura de la solucién a 20°C;

d) sostener la temperatura a 20°C durante un
tiempo predeterminado; y

e) reduciendo 1la ©presién y sosteniendc la
temperatura a 20°C durante un tiempo predeterminado,
liofilizando de esa manera la composicién farmacéutica.

En una modalidad, la etapa a) se desarrolla en un
periodo de 2 horas.

En otra modalidad, la etapa b) se desarrolla en
un periodo de 3 horas.

En una modalidad adicional, la etapa c) se
desarrolla en un periodo de mi4s de 13 horas.

En una modalidad adicional, 1la etapa ¢) se

desarrolla en una presién de 110 pbarias.
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En una modalidad adicional, la etapa d) se
desarrolla en un periodo de mias de 13 horas.

En una modalidad adicional, la etapa d) se
desarrolla en una presién de 110 pbarias.

En una modalidad adicional, 1la etapa e) la
presién se reduce a 10 pbarias.

En una modalidad, la etapa e) se desarrolla en un
periodo de mas de 5 horas.

En otra modalidad del procedimiento,

la etapa a) se desarrolla en un periodo de 2

horas.

la etapa b) se desarrolla en un periodo de 3
horas.

la etapa c) se desarrolla en un pericdc de mas 13
horas y a una presién de 110 pbarias

la etapa d) se desarrolla en un periodo de més 13
horas y a una presién de 110 pbarias; y

la etapa e) se desarrolla en un periodo de més 5
horas y a una presion de 10 ubarias

La presente invencién también provee una
composiciébn farmacéutica liofilizada preparada por el
procedimiento anterior.

La presente invencién también provee un
procedimiento para liofilizar la composicién farmacéutica

anteriore, que comprende las etapas de:
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a) disminuir la temperatura de la composicidn
farmacéutica a -45°C;

b) sostener la temperatura a -45°C durante un
tiempo predeterminado;

¢} elevar la temperatura de la solucién a -20°C;

d) sostener la temperatura a 25°C durante un
tiempo predeterminado; y

e) reduciendo la presién y sosteniendo 1la
temperatura a 25°C durante un tiempo predeterminado,
liofilizando de esa manera la composicién farmacéutica.

En una modalidad, la etapa a) se desarrolla en un
periodo de 6 horas.

En una modalidad, la etapa b) se desarrolla en un
periodo de 3 horas.

En una modalidad, la etapa c¢) se desarrolla en un
periodo de mis de 19 horas.

En una modalidad, la etapa c) se desarrolla en
una presién de 150 pbarias.

En una modalidad, la etapa d} se desarrolla en un
periodo de mds de 13 horas.

En una modalidad, la etapa d) se desarrolla en
una presién de 150pbarias.

En una modalidad, la etapa e) se desarrolla en un

periodo de mAds de 8 horas.
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En una modalidad, la etapa e) se desarrolla en
una presién de 150pbarias.

En otra mecdalidad del precedimiento,

la etapa a) se desarrolla en un periodo de 6

horas.

la etapa b) se desarrolla en un periodo de 3
horas.

la etapa c¢) se desarrolla en un periodo de mas 19
horas y a una presién de 150 pbarias

la etapa d) se desarrolla en un periodo de mas 13
horas y a una presién de 150 pbarias

la etapa e} se desarrolla en un periodo de més 8
horas y a una presién de 150 pbarias

La presente invencién también provee una
composicién farmacéutica liofilizada preparada por
cualquiera de los procedimientos anteriores.

En otra modalidad de la composicién farmacéutica
liofilizada anterior, el contenido de agua de la
composicién es menor de 5%.

En una modalidad, el contenide de agua de 1la
composicién es menor que 4.0%.

En una modalidad, el contenido de agua de la
composicién es menor gque 3.5%.

La presente invencién también provee una

composiciébn farmacéutica licofilizada que comprende:
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Una sal farmacéuticamente aceptable de un péptido
que tiene la férmula estructural NH; - Gly Tyr Tyr Trp Ser
Trp Ile Arg Gln Pro Pro Gly Lys Gly Glu Glu Trp Ile Gly -
COOH (SEC ID NO: 1); y una P-ciclodextrina sustuida.

La invencioén sujeto también provee una
composicién farmacéutica envasada que comprende:

Un material de envase; y una cantidad
predeterminada de la composicidén farmacéutica liofilizada
anterior.

Las preparaciones de la presente invencibétn pueden
administrarse parenteralmente, tépicamente, © rectalmente.
Por supuesto se dan por formas adecuadas para cada ruta de
administracién. Por ejemplo, se administran mediante
inyeccién, inhalacién, ungliento, supositorio, etc. o por
administracién por medio de inyeccién, infusién,
inhalacién; tépica por medio de locién o ungiiento; y rectal
por medio de supositorios.

Las frases “administracién parenteral” y
“parenteralmente administrada” como se utiliza en 1la
presente invencién son modos de administracién diferentes
de la administracién tépica y enteral, generalmente por
inyeccién e incluye, sin limitacién alguna, intravenosa,
muscular, intrarterial, intratecal, intracapsular,
intraorbital, intracardiaca, intradérmica, intraperitonal,

transtraqueal, subcutanea, subcuticular, intraarticular,
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subcapsular, subaracnoidea, intraespinal e inyeccién e
infusién intraesternal.

Las frases “administracién sistémica”,
“sistematicamente administrada”, "administracién
periférica” y “periféricamente administrada” como se
utiliza en la presente invencidn sgignifica que es 1la
administracién de un compuesto, farmaco u otro material
diferente del que se inyecta directamente en el sistema
nervioso central, de tal forma que entra al sistema del
paciente y por lo tanto es sujeto al metabolismo y otros
procedimientos similares, por ejemple, la administracién
subcuténea.

Los detalles de los procedimientos y la
informacién de la formulacién general en excipientes

adicionales, se pueden encontrar en Remington: The Science

and Practice of Pharmacy, “Remington: La Ciencia y Prdctica

de la Farmacia”, 20a. Edicién,

Esta invencién se entendera mejor a partir de los
siguientes Detalles Experimentales; sin embargo, aquellos
expertos en la técnica apreciardn fdcilmente que los
métodos y resultados especificos que se describen son
simplemente ilustrativos de 1la invencién tal como se
analizan mis completamente en las reivindicaciones a

continuacién.

)
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Detalles experimentales

EJEMPLO 1
Desarrcllo da la formulacién para el Compuesto 1

El péptido hCDR1 humane (Compuesto 1) se describe
en la Publicacién Internacional PCT No. WO 02/067848,
publicada el 6 de septiembre de 2002, y puede prepararse
por métodos muy conocidos en la técnica, (véase, por

ejemplo, “Peptides: Sintesis, Structure and Applications”,

(*Péptidos: Sintesis, Estructura y Aplicaciones”)editado
per B. Gutte, Academia Press, 1995: ™“Peptide Sintesis
Protocols” (“Protocolos de Sintesis de Péptido”)editado por
M. Pennington y B. Duna, Humana Press, 1994; Schnolzer, M.
et al., “In situ neutralization in Boc-chemistry solid
phase sintesis. Rapid,High yield assembly of difficult
sequences” (“Neutralizacidén In situ en la sintesis de fase
sdlida Bio-quimica. Ensamble de rédpido y alto rendimiento
de secuencias dificiles”) Int. J. Pept. Protein Res. (1992)
40: 180-193).

El compuesto 1 es un polipéptido sintético
compuesto de 19 aminodcidos. Es provisto como una sal de
acetato. La solubilidad acuosa del péptide ha sido
determinada menor que 0.5 mg/ml. La Figura 1 muestra el

compuesto 1 comc una sal de acetato.

}<
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Para poder desarrocllar una formulacidén con una
concentracién de péptidos que excedan 2 mg/ml, de
preferencia hasta 10 mg/ml, se desarrollaron experimentos
con varios incrementadotes de solubilidad. Los experimentos
preliminares indicaron que una concentracién de 2 mg/ml no
se puede lograr tan facilmente. Para poder desarrcllar una
formulacidén para inyecciédn subcuténea, también es deseable
que el pH esté en la escala de 4 a 9, y que la solucidn sea
iso-osmética.

Basandose en estudios de literatura extensa, se
adoptaron algunos enfoques principales para poder producir
una formulacién con una sclubilidad maxima. Los factores
considerados fueron:

® Ajuste de pH y reguladores de pH

® Solventes

® Co-solventes

® Agentes solubilizantes

Métodos

El compuesto 1 se disolvié en la solucidén
incrementadora de solubilidad elegida, ya sea separada o en
combinacién con otros excipientes y las soluciones se
agitaron por lo mencs por una hora. El pH se ajustdé si se
necesitaba. Las soluciones se examinaron visualmente para
calcular la solubilidad, y fueron enviadas para

determinacién de prueba analitica. Para algunas

3
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formulaciones elegidas, también se sometié a prueba la
actividad biolégica.

Resultados

El Cuadro 1 presenta el tipo de incrementadores
de solubilidad que se utilizan para el desarrollo de la
formulacién. ©Los Cuadros 2 y 3 resumen los experimentos
que fueron realizados con los diversos incrementadores de
solubilidad. El1 Cuadzro 2 resume el cribado inicial
desarrollado con concentraciones de péptidos en la escala
de 5 a 10 mg/ml. El trabajo experimental se desarrolld con
una concentracién mas elevada de péptidos y después gse
repitidé con dosis menores (véase cuadro 3).

Las pruebas iniciales indicaron que el compuesto
1 era mAs soluble a los limites de los niveles de pH
deseados, tanto Acidos c¢omo basicos, pero eran menos
estables en la escala de pH bdsica. Por lo tanto, se
sometieron a prueba varios reguladores de pH y agentes de
ajustes de pH, incluyendoc el regulado de pH de acetato, el
regulador de pH de citrato y carbonato de sodio. Ninguno
de los reguladores de pH inicialmente comprobados logré el
nivel deseado de solubilidad de los péptidos.

Solamente arriba de pH 9.2 y debajo de pH 3.0,
los niveles de solubilidad que se observaron fueron de 2
mg/ml. Sin embargo, en la etapa inicial, las formulaciones

con regulador pH de acetato y el requlador de citrato {con

X
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Manitol como agente de tonicidad) fueron seleccionadas para
los estudios de toxicologia inicial. Estas formulaciones se
probaron para la actividad biolégica y se comprobaron
activos.

Los solventes no acuosos (véase cuadro 1) tal
como etanol, glicerina, propilenglicol, creméforo y sus
combinaciones fueron probados, mds no incrementaron 1la
solubilidad del Compuesto 1. Una solucién de 30% de DMA
(dimetil-acetamida} rindié una solubilidad en las escalas
deseadas} (5 a 9 mg/ml), pero no fue adecuado para la
formulacién farmacéutica debido a su perfil de toxicidad.
También se observd una solubilidad mejorada utilizando 30%
(p/p) de PEG 400 (5 a 9 mg/ml). Esta formulacién fue
elegida para los estudios de toxicologia, pero se comprobd
que era tanto inactivo en el ensayo bioldgico y podria ser
también la causa de ciertos efectos adversos en un estudio
de toxicidad en ratones. Por 1lo tanto, se decidié no
perseguir mas esta formulacién. En wvista de los
experimentos preliminares, no se utilizaron solventes no
acuosos en las formulaciones sujeto.

Se probaron varios amincacidos (ver cuadro 1)
incluyendo L-Arginina, A4cido Glutamico, L-Glicina, y L-
Lisina, para mejorar la solubilidad de la proteina. La
solubilidad del péptido en L-Arginina fue al nivel deseado,

pero el pH resultante era arriba de 9. Un intento para

L\
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disminuir el pH utilizar una sal de HCl de Arginina resulto
en la precipitacién del péptido. También se probd Albimina
de suerc humano y se mejord la solubilidad del péptido a
concentraciones del péptido bajas (1 mg/ml) (ver cuadro 3).
Sin embargo, debido a su inmunogenicidad potencial y la
baja solubilidad del péptideo, no se utilizd en experimentos
adicionales.

Los ingredientes para carga, (véase cuadro 1)
incluyendo Mannnitol, Sorbitol y Dextrano, se sometieron a
prueba solos y en combinacidén con otros excipientes, pero
no mejoraron la solubilidad del péptido en la soclucién.

Los co-solventes (véase cuadro 1), incluyendo
Polisorbato 20 y Polisorbato B0, se sometieron a pruebas
solos y en combinacién con otros excipientes. Aunque
concentraciones menores de Polisorbatos (hasta el 6%) no
mejoraron la solubilidad del péptido, concentraciones méas
elevadas (hasta el 10% - véase el cuadro 2) mejoraron la
solubilidad del péptido hasta 2 mg/ml. Sin embargo, dichas
concentraciones elevadas de Polisorbato se consideraron
inadecuadas para las formulacicnes farmacéuticas.

Dos tipos de ciclodextrinas, tanto aprobadas para
su uso en productos parenterales comercializados, se

sometieron a prueba también: hidroxipropil-B-ciclodextrina

Yy sulfobutileter-P-ciclodextrina {Captisol) . Ambos

incrementaron marcadamente la soclubilidad del péptido

16
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(concentraciones en niveles de 10 mg/ml para Hidroxipropil-
B-ciclodextrina y 2.5 para Captisol). La actividad
biolégica de las dos formulaciones de ciclodextrina se

sometié a prueba, y se encontré que eran iguales a la

actividad del péptido solo.

CAPTISOL® es un derivado de f-ciclodextrina
polianinénico comercialmente disponible con una sal de
sulfonato de sodio separada de la actividad hidrefébica por
medio de un grupo separador de heterbutilico, o éter
sulfobutilico (SBE). CAPTISOL® es el nombre comercial para
la preparacidén CyDex Inc. de sulfobutiléter P-ciclodextrina
repta-sustituida de CyDex Inc. (SBE7-B-CD)
(www.captisol.com). La estructura de CAPTISOL® permite que
las moléculas del farmaco se ajusten en la cavidad
hidrofébica, aislando de esa manera la molécula del farmaco
a partir de un solvente acuoso. Debido a que la superficie
exterior de CAPTISOL® es hidrofilica, por lo tanto se
mejora la solubilidad de la molécula del fArmaco formada en
complejos. El1 uso de ciclecdextrinas para mejorar la
solubilidad de las moléculas del farmaco, se describe en la
Patente EUA numeros 5,134,127 y 5,376,645, cuyos contenidos
totales se incorporan en la presente por referencia.

De acuerdo con la literatura del CAPTISOL® de
CyDex Inc., es segura cuando se administra parenteralmente

Yy por lo tanto, no muestra la nefrotoxicidad asociada con

A
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B-ciclodextrina. Con relacién a la PB-ciclodextrina, el
CAPTISOL® provee caracteristicas de formacién de complejos
comparables o mis elevadas y una superior solubilidad en

agua en un excesc de 90 gramos/i100 ml - con una mejora de

50 veces.

Conclusiones

Se encontré que varios incrementadores de
sclubilidad coinciden con la escala de solubilidad deseada:
DMA, PEG-400, dimetil-acetamida, polietilenglicol, aceite

de castor polioxilado, N-metil-2-pirrolidinona, l-etenil-2-

pirrolidinona, Polisorbato 20, Polisorbato 80,
Hidroxipropil-B-ciclodextrina y Sulfobutiléter-p-
ciclodextrina (Captisol®). De estos incrementadores de

solubilidad, se ha comprobado que ambas ciclodextrinas son
superiores con respecto a la solubilidad, actividad
bioldgica y estabilidad. Por lo tanto, se decidié
seleccionar Captisol® como el incrementador de solubilidad
para su uso en las formulaciones del Ejemplo 5 y para
estudiar adicionalmente ambas formulaciones de
ciclodextrina. La formulacién final para los estudios
clinicos del Ejemplo 5, consisten de 120 mg/ml de Captisol
en agua con la cantidad deseada de péptido (0.5, 1.0 &6 2.5

mg/ml) y HCl y NaOH para el ajuste de pH.
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CUADRO 1

Incrementadores ds solubilidad utiliszados para sl
desarrollo de la formulacién del compuesto 1.

Clasificacién del

Incrementadores de

incrementador de B8olubilidad
solubilidad
Solventes Cremcfor EL, CMC, Etanol,

DMA, glicerina,
Propilenglicol, PEG 400,
Monotioglicerol

Co-solventes

Polisorbato 20,
Polisorbato B0

Agentes de
solubilizacién

Argenina, HSA, Glicina,
Creatinina, Acido
Glutdmico, Licina {sal de
acetato y base libre),
Captisol, Hidroxipropil-
B-ciclodextrina,

Agentes de formacién

Manitol Sorbitol,
Dextrosa, Dextranlactosa

Agentes de ajuste pH

Regulador de citrato,
regulador de acetato,
Carbonato de sodio
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Protocolo da preparacién para solucién del compuesteo 1 en

Captisol®.

Los métodos de solucidén estandar, tales comoc el
mezclado del Compuesto 1 en seco y Captisol® en seco en
agua © agregando el Caompuesto 1 a una solucién preparada de
Captisol® y agua no dieron como resultado la completa
disolucién en las concentraciones deseadas. Diversas
concentraciones diferentes tanto el Compuesto 1 como de
Captisol® se sometieron a prueba a varios niveles de pH.
Sin embargo, el siguiente método para producir una solucién
del Compuesto 1 en Captisol® resultd en la completa
disolucién en las concentraciones deseadas.

Materiales: Captisol®, Compuesto 1 y agua.

Método:

l.- Pesar la cantidad apropiada de Captisol® para
dar una concentracién final de 120 mg/ml.

2.- Agregar 80% de la cantidad final de agua
mezclado por 10 minutos con un agitador magnético,

3.- Pesar el Compuesto 1 para dar una
concentracién final de 2.5 mg/ml, 2.0 mg/ml, 1.0 mg/ml, 0.5
mg/ml 6 0.1 mg/ml.

4.- Agregar el péptido a la solucidén de

Captisol®. Mezclar por 1 hora.

i



10

15

20

25

43

5.~ Elevar el pH para obtener una solucién
transparente (en la formulacién de 2.0 mg/ml podria existir
la necesidad de elevar el pH ligeramente arriba de 9). E1
pH se debe ajustar utilizando HCl 1.0 N y NaOH 1.0 N.
Mezclar durante 10 minutos.

6.- Corregir el pH a la escala de 7.5 a 8.5 si se
necesita {(utilizando ya sea HCl o NaCH 1.0 N).

7.- Agregar agua al volumen final.

B8.- Filtrar la solucién a través de un filtro de
acetato de celulosa 0.2p.

9.- Registrar el pH final.

10.-Dispensar en cantidades alicuotas y almacenar

la temperatura adecuada.

EJEMPLO 3
Liofilizacién del Compuesto 1 !.solucién de Captisol®.

El procedimiento de actual de liofilizacidn
difiere dé otros procedimientos de liofilizacién ya que el
porcentaje de sélidos en la formulacién es alto (12%)
mientras que los productos liofilizados ncrmalmente
contienen entre 5 y 10% de sdlidos.

Equipo

La secadora que se utilizé fue una secadora
liofilizadora Edwards Lyoflex 0.6. Se desarrolld el IQ/0Q

del equipo y se verificdé para que tuviera su cumplimiento
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en aseguramiento de calidad antes del desarrollo del

procedimiento.

Se prepararon las soluciones del Compuesto 1 y
Captisol® en concentraciones de 0.5 mg/ml, 1.0 mg/ml y 2.5
mg/ml del Compuesto 1. El volumen de rellenc se ajusté a 1
ml (1.05 gr).

Principales etapas del procedimiento:

1.- Congelar

2.- Sostener (a temperatura baja)

3.~ Secar bajo vacio en dos etapas:

3.1 Secado primario - entibjado en el instante
para sostener la temperatura, controlar la temperatura de
estante al nivel mis elevado.

3.2 Secado secundario - Reduccién de presién a un
valor minimo a la temperatura superior del estante.

Loctes 1 - 3

Congelacién - La congelaciéon fue de temperatura
ambiente a -40° C en un periodo de 2 horas. Los estantes se
mantuvieron a -40° C durante 3 horas.

Secado - Se desarrollé el secado a una presién de
110 pbarias. La temperatura de estante se incrementd a 20°
C sobre 13 horas y se sostuvo a esa temperatura por otras
13 horas adicionales.

El tiempo total del procedimiento fue de 31

horas.

V7



10

15

20

25

45

Resultados:

Los resultados de contenidc de agua fueron:
Lote no. 1: 3.8%

Lote no. 2: 4.0% y

Lote no. 3: 4.9%

Lotes 4 y 5

Como los resultados del contenido de agua de los
ﬁrocedimientos que condujeron a los lotes 1, 2 y 3 fueron
mAs elevados que el valor deseado, se decididé agregar una
etapa secundaria de secadc a la misma temperatura y a una
presién baja.

Secado - Se desarrolld el secado a una presién
110 pbarias. Se incrementdé la temperatura de estante a 20°
C por mas de 13 horas y se sostuvo a esa temperatura por
otras 13 horas més. (Lote 4) u 8 horas (Lote 5). Se
redujo la presién a 10 pbarias durante otras 5 horas
adicionales.

Tiempo total del procedimiento de 36 horas.

Resultados:

Los resultados del contenide de agua fueron
Lote 4: Placebo: 3.0%.
1 mg/ml: 3.9%.

Lote 5: Placebo: 4.1%

Conclusiones
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se desarrollé un procedimiento

de liofilizacién satisfactoria para el Compuestoc 1 con

Captisol®.

tanto a la torta condensada,

Debido al alto porcentaje de sélidos y por lo

el procedimiento desarrcllado

es mas largo que los ciclos actualmente disponibles de

liofilizacién para péptidos y muestra una etapa secundaria

de secado adicional.

El Cuadro 4 resume el procedimiento

desarrollado.
CUADRO 4
Etapa Compuesato 1
(Péptido) con
Captisol®
Cargado 5° C
Congelado 2 horas a -40° ¢
Sostener a baja 3 horas a -40° C
temperatura
Secado primario:
Entibiar a 20° C 13 horas, presién
Sostener a 20° C 110 pbar
13 horas, presioén
110 pbar
Secado secundario: 5 horas, presidn
Sostener a 20° C 110 pbar
Almacenaje a -20° C
Tiempo de procesamiento 36 horas
EJEMPLO 4

Reoexaminacién de la actividad biolégica in vivo de la

soluaiédn del compuesto liofilizado (DP, 1 !glfrlucol

Captiscl® al 12%)

Se controlé la actividad bioclégica por medio de

inhibicién de 1la

secrecién de IL-2 de las

células T
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especificas de estdndar de referencia {RS) del Compuesto 1
seqguido de tratamiento subcutdneoc (s.c.) con la solucidn
del compuesto liofilizado, es decir, el producto del
farmaco (DP), a dos concentraciones. Los resultados del
tratamiento se comparan con aquellos para tratar ratones
con Compuesto 1 (RS) en solucidén salina regulada con pR de
fosfato (PBS). Los resultados se muestran en los cuadros a
continuacién y en la Figura 2.

Disefio experimental:

l.- Inmunizacién Dia 0
(Compuesto 1 RS emulsificado con CFS, tcdos ellos en

cuatro soportes de pedestal)

2.- Tratamiento Dia O

(s.c. (subcuténea) en la parte trasera del cuello
en solucién al 200 pnl)

3.- Activacidén in vitro con: Dia 10

a) Compuesto 1 RS concentraciones de 0; 0.5; 1;
2.5; 5; 10; 25; 50 y 100 pg/ml

b) un péptido con el orden inverso de aminoécidos
del Compuesto 1 (control negatiwvo).

c) Con A {control positivo).

4.- Incubacién de cultivo durante 20 horas a 37°C
en una incubadora de 5% CO; modificada.

5.~ Medicién de IL-2 por medio de ELISA.

)]
)
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CUADRO DE GRUPOS EXPERIMENTALES
TRMRNTZACTON OO TRATAMIENTO
A 50 ug Campuesto 50pg 1 RS en PBS
B Canpuesto 1 RS Campuesto 200pg 1 RS en PBS
c 50ug DP (lote 2)
D 200pg DP {lote 2)
F Placebo {(Captisol® al 12 %)

\v
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EJEMPLO 5

Evaluacién de la dosis

Se utilizan las siquientes abreviaturas en 1la

siguiente descripcién:

5 CFA Adyuvante completo de Freund
Con A Concanavalina A
DP Producto del farmaco
DS Sustancia del farmaco
EM-1 Medio DCCM-1 enriquecido
10 EM-3 Medio de suero de becerro fetal RPMI-
1640 +
FCS Suero de becerro fetal
IFN-y Gama interferén
LN Nédule linfatico
15 PBS Solucién salina requlada con fosfato
RS Solucién esténdar de referencia
s.c Subcuténea
TB Azul tripano
TGF-B Factor de crecimiento beta de
20 transformacién
WFI Agua para inyeccién
Introduccidn

Se inmunizé un grupo de 20 ratones con 50

25 npg/ratén de Compuesto 1 RS. Los ratones inmunizados se

M
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asignaron a cinco grupos de tratamiento conforme a lo que
sigue: placebo, 25, 50, 100 y 200 pg/ratén de Compuesto 1
DP (administracién subcuténea). Diez dias después de 1la
inmunizacién y el tratamiento, se extrajo LN y se prepard
una suspensidén unicelular. Se midié la secrecibébn in vitro
de IFN-y y TGF-B por la células cultivadas en respuesta a

la activacién con diferentes concentraciones del Compuesto

1 RS.

Disefio experimental

l1.- Inmunizacidn -Dia 0

2.- Tratamiento con el Compueste 1 DP -Dia 0

3.- Activacién in vitro de células LN de los
ratones tratados -Dia 10

4, - Recopilacién de cultivo (para la
determinacién de IFN-vy) -Dia 12

5.- Recopilacién de cultivo (para la
determinacién de TGF-f) -pia 13

6.— ELISA para IFN-y

7.- ELISA para TGF-f
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9%

CUADRO 7
Grupos experimentales
Grupo Trataxiento Activacién in-vitro
axpe-—-
rimantal
Articulo Ratén/ Chlulas/ Compueato 1 rs
gTUpo pocillo oconoantracién
Al |control 12% 1 2.5 x 10°
Captisol® 5 x 10°
A2 4 2.5 x 10°
25 pg/ratén 5 5 10°
A3 ] q 2.5 x 10° Compuesto 1 RS
50 l-lg/ratm 5 x 106 0_100 ]Jg/n'll
.Y 100 4 2.5 x 10°
pg/ratén 5 x 10°
A5 200 4 2.5 x 10°
ug/ratén 5 x 10°

Materiales y reactivos

Animales

Ratones: 20 ratones hembra BALB/c, proveedos por
Harlan animals breeding center, Rehoboth.

Edad a la inmunizacién (semanas + dias): 10

Peso promedio de los ratones incluidos en el
experimento: 19.01 gr.

Materiales

Reactivos generales

Se preparé etanol al 70% a partir de 96% de
etanol diluyendo con HaO purificada.

Preparacién de las soluciones del Compuesto 1

para la inmunizacién
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Se preparé una emulsién RS del Compuesto CFA-1
{500 pg/ml, 50 pg/ratén) conforme a lo siguiente:

1.- Se disolvieron 1.874 mg del Compuesto 1 en
1.87 ml de WFI para rendir una solucién de 1 mg/ml.

2.- Se sometid a prueba la soluciédn con una banda
indicadora de pH y se encontrdé que tenia un pH de 5.

3.- Se emulsificaron 1.5 ml de la solucién con
CFA de 1.5 ml resultando en una concentracién final de 500
pg/ml.

Preparacifin de las soluciones para el tratamiento

El tratamiento fue por medio de una inyeccién

subcutanea con una solucidén de 200 pl.

Preparacién de la solucién de Captisol® al 12%

Se disolvieron 1.2 gr de captisol® en 10 ml de
WFI para dar una solucién de captisol® al 12%.

Procedimiento experimental

Pesado de los ratones

Se pesaron los ratones antes de la inmunizacién.
El peso promedio de los mismos fue de 19.01 + 0.97 gr.

Inmunizacidn

Se desarrollé 1la inmunizacién inyectando 100
microlitros de la emulsién de inmunizacién (50 microlitros
dentro de cada soporte trasero).

Tratamiento

-,

9
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Seguido de la etapa de inmunizacién, se trataron
los ratones por medio de inyeccién subcutdnea de 200 pl del
Compuesto 1 DP ¢ con soluciones del tratamiento con
captisol® al 12%, en la parte posterior del cuellc de los
ratones.

Cultivo in vitro

Se sacrificaron los ratones por medio de
dislocacién cervical. Se extrajo LN de las patas traseras
y se transfirieron a una caja de petri estéril conteniendo
aproximadamente 5 ml de RPMI. Se extrajeron las células
por medio de un apretado delicado del tejido contra una red
de acero inoxidable de medida de 200 micrometros red. Se
cultivaron las células se centrifugaron a 300 G durante 10
minutos a RT.

Se prepararon suspensiones unicelulares del LN de
los pozos de cada grupo experimental.

Se cultivaron suspensiones de 2.5 y 5.0 millones
de células/mililitro/pozc con el Compuesto 1 RS (0-100
pg/ml} en EM-1.

Se determiné por medio de ELISA del medio de
cultivo la secrecién de IFN-y y TGF-f, como indicacién de
la respuesta celular (48 horas para IFN-y y 72 horas para

TGF-B) .
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Grupoa Exparimentales In-Vitro

Grupo tal Concentracién da la
experiman Articulo Ghlulas/poaillo | sustancia de
ki Y
Al-2.5 Control 12% 2.5 x 10°
Al-5 Captisol® 5 x 10°
A2-2.5 2.5 x 10%
DP 25 pg/ratén r
A2-5 5 x 10 Campuesto 1 RS
A3-2.5 DP 50 pg/ratén 2.5 x 10° 0; 3.125; 6.25;
< 12.5; 50 y 0-100
A3-5 5x10 pg/ml Con A 2.5
Rd-2.5 DP 100 2.5 x 108 ng/ml
Ad-5 hg/zatén 5 x 10°
A5-2.5 DP 200 2.5 x 10°
" Preparacién de suspensiones celulares
COADRD 9
Resultaios del conteo des chlulas y preparacién da las suspsnasiones de células
; (10 X 10%ml)
EM-1 para
Total | 29regar
apo, | VoL« [ Factor|Células| células| Células | Clulas e |células s‘:;l’ pere.
"] {ml) |Dilut. | viable |muertas|viables$|muertas$| . viables pen
viables s de 10 x
(x 10% 10°
células/ml
115 - 100 -
qar (10 16 |—Fe—| |0 | -- 112 | 179.2 17.9
50 4 92.6 7.4
A2 10 16 a5 > 95.7 T3 47.5 76 1.6
. 80 4 95.2 4.8
A3 10 16 81 5 542 T8 80.5 128.8 12.8
87 100 -—
M |10 116 |—g— —Too—| — 89 142 14.2
120 2 98.4 1.6
AS 10 16 105 2 981 19 112.5 180 18
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Preparacién de suspensiones celulares (5 x

10%/m1)
Se diluyeron las suspensiones 10 x 10° células/ml

al 1:2 agregande 5ml EM-1 a una sugpensién de 5 ml de

células.

Incubacién de cultivos de células LN en placas de

48 pozos
Se prepararon 3 placas de cultivo de tejido. Se

agregd lo siguiente a cada placa.

Control antecedente (células incubadas con medio

de cultiwvo)

0.5 ml de suspensién de células

0.5 ml de cultive medio (EM-1)

Control positivo de sistema (células estimuladas

con Con A)

0.5 ml de suspensiétn de células

0.5 ml de cultivo medio (EM-1)

0.5 ml de Con A 5 pg/ml en EM-1 (concentracién
final: 2.5 pg/pozo)

Células jincubadas con soluciones de activacién

del Compuesto 1 {muestras)

0.5 ml de suspensién de células
0.5 ml de Compuesto 1 RS 6.25 - 200 ng/ml

(concentracién final 3.125 - 100 pg/ml/pozo)

jo/
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Incubacién de cultivos de células LN en placas de

96 pozos

Después de que se prepararon las placas con 4§
pczos, se prepararon placas con 96 pozos aplicando 100 pl a
partir de la suspensién celular y 100 pl de las soluciones
de activacidn,

Las placas de cultivo se incubaron a 37°C en un
incubador de C0?, al 5% humidificado, tanto como para 48
como para 72 horas.

Recoleccién de sobrenadantes

Se centrifugaron las placas cultivadas a 300 g
por 10 minutos a RT. Se transfirieron los sobrenadantes
(850 pl de cada pozo) a placas espejo o a tubos. El
sobrenadante se dividio en cuotas alicotas de
funcionamiento (dos alicotas de 200 y una alicota de 450
pl}. Para poder evitar un congelamiento/descongelamiento
repetido de las muestras. Cada tubo se etiqueté con los

siguientes detalles:

1.- Cddigo experimental vy tiempo post-
incubacién.

2.- Nimero de muestra y grupo.

3.- Activador y concentracién.

4.- Fecha de recopilacidon sobrenadante.

Los sobrenadantes se almacenaron a -20°C hasta

que se utilizaron para la prueba ELISA.
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CUADRO 10

Resumen de grupos

Grupos experimentales:

Tratamiento

Sub-grupo = Articulo

Inmmizacion
Grupos exp.  Dosis de
Al
A2
A 50 pg/raton A3
A4
AS

12% Captisol®
Control Placebo
Compuesto 1
25 ug/M
Campuesto 1
50pg/M
Canpuesto 1
100pg/M
Camuesto 1
200ug/ml

Campuesto 1

rs
3.125-10025
pBg/ml
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CUADEO 11-A

CITOSINA FINAL (pg/ml) (2.5 millones de chlulas/pocillo)

Concentracién | Placsbo | 50 pg/M| 100 200
de Compuesto 1| pam | pam
3.125 pg/ml 321.3 54.1 4.5 103.9
6.25 ug/ml 238.6 Bl.8 1l6.1 126.1
12.5 pg/ml 397.1 123.1 180.9 129.0
25 pg/ml 655.5 215.1 262.8 240.3
50 pg/ml 573.9 292.5 518.3 378.1
100 pg/ml 926.0 531.8 582.7 524.1
Con A 322.6 356.2 337.4 BQL
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COAIRO 11-B

Conoantracicnes finales de citoaina

CITOSINA FINAL (pg/ml) (5 millones de células/pozo)

Concentracién | Placsbo 25 50 100 200
dal Compusesto po/M | pg/M pg/™M pg/M
1

3.125 yg/ml 522.3 BQL 76.2 90.8 204.4
6.25 pg/mt 634.8 BOL 109.2 157.8 244.1
12.5 pg/ml 962.8 41.9 179.5 257.1 466.1
25 pg/ml 967.4 70.0 277.9 421.7 660.5
50 pg/ml 1338.8 | 104.2 | 373.4 739.7 922.5

100 pg/ml 2010.2 | 185.2 | 547.0 995.5 | 1006.2

Con A 6839.8 | 2995.3 | 4837.0 | 10126.8 | 7722.8

Los resultados también se presentan en las Figuras 3-

Observaciones

5 Secrecién de IFN-y

l.- En el grupo de placebo, se mostrd una
respuesta lineal a la dosis con la activacién de Compuesto
1l in vitro. Esta grifica se asemeje a la grafica obtenida
para el modelo Ex-vivo con la misma dosis de inmunizacién

10 (50 pg/ratén) y medio de cultivo (EM-1}.

| 0=



10

15

20

25

61

2.- Hubo una respuesta a la dosis con 1la
activacion del Compuesto 1 in vitro con todos los grupos
probados.

3.- Se aprecidé una inhibicién significativa de la
secrecién IFN-y con todas las dosis utilizadas para el
tratamiento {(un promedioc de inhibicidén de 95% con la dosis
tratada de 25 pg/ratén}. Se puede encontrar una
correlacién inversa entre la dosis servida para el
tratamiento y el porcentaje de inhibicién, principalmente
cuando se wutilizaron 5x105% células/pozo. Cuando se
utilizaron 2.5x10° células/pozo, el tratamiento con
animales con 50 pg/ratén, dieron mejor inhibicién que 100 &
200 pg. El punto de 25 uyg es faltante {carencia de
célulasa).

4.- Se aprecié una mejor inhibicidn cuando se
utilizaron 5x10° células/pozo en lugar de 2.5x10°
células/pozo.

5.- En la escala lineal de las graficas, la SD
del % de inhibicién fue baja.

6.- El problema técnico con A es aparente cuando

se utilizaron 2.5x10° células/pozo.

Secrecidn de TGF-f

l.- En el grupo de placebo, no se aprecié ninguna

respuesta a la dosis scobre activacién in vitro con el

106
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Compuesto 1. El nivel secretado de TGF-f fue debajo del
limite de deteccién de la prueba ELISA en los demis grupos

de tratamiento.

5 EJEMPLO 6

Optimizaciones del ciclo de secado por congelaciédn con el

compuesto 1 y Captisol® para la inyeccién (0, 0.5, 1.0 ¢

2.5 mg/frasco)

Objetivo
10 El objetivo de este estudio fue optimizar el
ciclo de secado por congelacidén para el Compuesto 1 con
Captisol® para la inyeccidn para mejorar la forma de la
torta de liofilizacién y evita el colapso de fractura. Por
lo tanto se decidi®¢ mejorar y optimizar el ciclo de
15 liofilizacién. Este ciclo se transfiere a los
liofilizadores de preoduccién para la manufactura de los

lotes de la fase I.

Optimizacién del procedimiento

Se prepararon lotes del péptido a concentraciones

20 de 0.5 mg/ml 1.0 mg/ml, 2.5 mg/ml y Placebo y se

desarrollaron varios ciclos de secado por congelacién. La

secadora por congelacién que se utilizé fue un liofilizador
Edwards Lyoflex 0.6.

Se probarcon la solubilidad, el contenido de agua

25 vy la apariencia de la torta. De acuerdo con los resultados
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obtenidos, se selecciondé un nuevo ciclo para el Compuesto

1. Debido al alto porcentaje de sélidos (12%) y por lo

tanto de la torta condensada, el nuevo procedimiento es mas
prolongado que el ciclo de liofilizacién en el Ejemplo 3 y
muestra la etapa adicional primaria de secado.

El Cuadro

12 resume las diferencias entre los procedimientos.

CUADRO 12
Etapa Liofilizacién, Nueveo ciclo de
ciclo para el liofilizacién
Compuesto 1 y para el
Captisocl® del Compuesto 1 y
Ejemplo 3 Captisol®
Carga 5° C 5* C
Congelamiento |2 horas a -40° |6 horas a -45°
C C
Sustentacién |3 horas a -40° |3 horas a -45°
a baja C C
Lemperatura
Secado A 20° C A -20° C
primario: presién de 13 19 horas
Etapa I horas 110 presidén 150
Etapa II pbarias pbarias a 25° C
- 13 horas
Sostener a presién 150
20° C (25° C) |presién de 13 pbarias
. horas 110 8 horas presidn
ubarias 150 upbarias
Secado presién de 5 -
secundario: horas 10
pbarias
Almacenaje a |5° C 5° C
Tiempo de 36 horas 49 horas

procedimiento

/0
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EJEMPIO 7

Efecto del Compuesto 1 (administrador en Captisol®) en

sintomas de lupus en el ratén hembra SLE propenso a

(NZBxNXW) F1.

Los pacientes que participaron en las pruebas

clinicas deben ser tratados por el Compuesto 1 utilizando
Captisol® (éter sulfobutilico de beta-ciclodextrina sédica)
como excipiente. Por esta razén, era importante determinar
si el tratamiento de los ratones (N2BxNZW) Fl1 con la
formulacién del Compuesto 1 dado en Captisol®, tendrian los
mismos efectos benéficos en sintomas de Lupus como se
observé cuando esta sepa de ratones fue tratada con el
Compuesto 1 en PBS.

Hasta este extremo, los ratones hembra (NZBxNZW)
Fl (aproximadamente de 8 meses de edad), se dividieron en 3
grupos que fueron tratados subcutdneamente una vez a la
semana durante 10 semanas ya sea con Captisol® unicamente
(n=B} o con 25 o 50 ug/ratén del Compuesto 1 en Captisol
(n=9 y 10, respectivamente) . Estas dosis fueron
seleccionadas ya que los estudios previos indicaron que las
dosis en esta escala eran mas efectivas para mejorar los
sintomas de SLE que las dosis mas altas comprobadas (100 y
200 pg/ratén). Se utilizd el mismo lote de la sustancia
del fidrmaco en este estudio y en la primera prueba clinica

de la Fase 1 con el Compuesto 1.

/
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Se les dio seguimiento a 1los ratones para
verificar los anticuerpos anti-dsDNA y para proteinura.
Cuando se sacrificaron los ratones, se determind 1la
intensidad de ICD en riflones.

Como se puede apreciar en la Figura 5, no se pudo
observar ninguna diferencia significativa entre los grupos
en los niveles de anticuerpos especificos a dsDNA después
de 10 inyecciones del tratamiento.

El Cuadro 13 también muestra que se pudo cbservar
el efecto benéfico del tratamiento con el Compuesto 1,
iniciando desde la 5 inyeccién y se sostuvo hasta la 10°
inyeccién. Los niveles medios de proteinura en el grupo de
control con Captisol® fueron consistentemente mias elevados
que en los grupos tratados con el Compuesto 1. E1 Cuadro
13 también muestra que se observd una reduccidén en 1la
intensidad de ICD en rifiones de ambos grupos de dosis con
el Compuesto 1. Hubo una tendencia general que mostraba
que una dosis mas baja (25 pg/ratén) era més efectiva que
la dosis mAs elevada (50 wg/ratén) para reducir los

sintomas clinicos de SLE en ratones.

%



66 ///

CUADRO 13

S8intomas clinicos de SLE en (NZBXNZW)Fl ratones
tratados con 25 6 50 Eg/:ntén del Compuesto 1 (en

Captisol®)

Proteinuria media ¥ SEM (g/L)
ICD"

Grupo de NGmero de semanas saguido del
{Media

estudio inicio del tratamiento

SEM)

5 7 8 10

Captisol® 1.81 % 5.74 % 4.5 £ 4.46 = 2.29 ¢
1.22 3.13 2.92 2.93 0.28

(n=8) (n=8) (n=7)®  (n=7)®  (n=7)

Compuestoe (.75 £ 0.81 = 1.09 % 1.29 + 1.90 4
1 (50 0.3 0.3 0.4 0.3 0.23
Hg/ratén) {n=10) (n=10) (n=10) (n=10) (n=10)
Compuesto 0.16 % 1.26 £ 0.5 % 0.56 % 1.22° :
1 (25 0.05 1.09 0.31 0.3 0.32

Yg/ratén) (n=9) (n=9) (n=9) (n=9) (n=9)
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Depésitos del complejo inmune = ICD. Escala de
intensidad ICD: 0 = ninguna; 1 = moderada; 2 = severa; 3 =

severa/extremadamente intensa.

b Resultd en la muerte de un animal con un

alto nivel de proteinura en una media mAs inferior del
grupo.

¢ p<0.05 (comparado con los ratones de control

tratados con Captisol®; Mann-Whitney).

La Figura 6 muestra secciones representativas de
un rifién de cada grupc de tratamiento. Las secciones de la
fila superior son de un ratdén tratado con Captisol®, las
secciones de la fila media son de un ratédn tratado con el
Compuesto 1 de 50 pug/ratén y las secciones de la fila
inferior son de un ratén tratado con el Compuesto 1 25
pg/ratén. Se puede apreciar que la intensidad de los
depésitos del complejo inmune observados en secciones de
rifién de los ratones tratados con el Compuesto 1 (disuelto
en Captisol®) en cualquier nivel de dosis fue mucho menor

que el observado en el grupo de control.

172
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EJEMPLO 8

Fase 1 Estudio elinico

Fase 1 A, multicentro, aleatorizado, doble ciego,

controlado por Placebo, una sola dosis, estudio de cuatro

5 etapas para evaluar la capacidad de tolerancia y saguridad

del Compuesto 1 en inyeccién subouténea con Captisol® en

sujetos aon BLE.

Este fue el primer estudio clinico con el

Compuesto 1 con Captisol® en humanos, que se condujo en

10 Francia. Su objetivo principal fue evaluar la capacidad de
tolerancia y seguridad del Compuesto 1 en Captisol ,
administrado como una sola inyeccidén subcuténea SC a
sujetoes con SLE. Su objetivo secundario fue evaluar las
respuestas inmunolédgicas siguiendo una sola dosis

15 subcutdnea SC del Compuesto 1 en Captisol® en estos
sujetos.

Participaron en el estudio 36 (treinta y seis)
sujetos. Para ser elegible para la inclusién en el
estudio, los pacientes de SLE debieron haber cumplido por

20 lo menos con cuatro criterios utilizados para el
diagnéstico de lupus por el Colegio Americano de
Reumatologia. Los pacientes también debieron haber sido
estables, con una enfermedad estable ligera/moderada, vy
haber apuntado una calificacién menor o igual a 10 en el

25 1Indice de actividad de la enfermedad SLE, SLEDAT.
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Cada paciente recibié una sola inyeccidn
subcutédnea SC del Compuesto 1 reconstituido para inyeccibn
o su placebo coincidente (Captisol®) de acuerdo con la
asignacién del grupo siguiente.
5 ¢ Grupo A: Placebo (Captisol®)
® Grupo B: 0.5 mg del Compuesto en Captisol®
e Grupo C: 1 mg del Compuesto en Captisol®
e Grupo D: 2.5 mg del Compuestc en Captisol®
Se desarrolld una bateria estdndar de pruebas de
10 seguridad, incluyendo la recopilacién de orina y sangre
para las pruebas de laboratorio, esto se elaboré en la
etapa de control y monitorec durante el dia de 1la
dosificacién, a las 24 horas post-dosis a las 2, 4 y 8
semanas después de la dosificacién. Previo a 1la
15 dosificacién, y en las visitas de seguimiento programadas,
se retiraron las muestras para las pruebas inmunolégicas
relacionadas con SLE, para los anticuerpcs de anti-
Compuesto 1 y para el ensayo de proliferacién PBL. Se
realizaron las siguientes pruebas de inmunologia:
20 e Prueba de Coomb (directa e indirecta)
e C3, C4 y CH50
e IgG, IgM e IgA total

e ANA, anti-dsDNA (ensayo Farr), anti-ssDNA
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e Anti-ENA (incluyendo anti-La, anti-~-Ro, anti-

RNP, anti-Sm)
¢ Anticuerpos anti-cardiclipina
e VDRL
5 e Anticuerpos FTA
e Factor reumatoide

Se evalué la seguridad y capacidad de tolerancia
al Compueste 1 en Captisol® en 1la poblacién sujeto,

basandose en el siguiente criterio.
10 e Ocurrencia de AEs, incluyendo erupcién de SLE
e Signos vitales
e Electrocardiograma de 12-guias
e Cambios en el examen fisico
e Pruebas rutinarias del laboratorio clinico
15 e Calificacidén SLEDAI

e Resultados de la prueba inmunolégica

Detalles del estudio clinico de la Fase Ia

Investigadores principales del estudio y sitios

20 respectivos del mismo:
6 (seis) centros de estudio en Francia: Profesor
Jean Charles Piette (Hospital La Pitie Salpetriere, Paris),
Profesor Oliver Meyer (Hospital Bichat, Paris), Profesor

Jean Revuz (Hospital Henri Mondor, Credeil), Profesor Loic

{/
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Guillevin {Hospital Avicente, Bobigny}, Profesor Eric
Hachulla (Hospital Claude Huriez, Lille Cedex), Profesor
Xavier Mariette (Hospital Bicetre, Kremlin Bicetre).

Compuesto 1 (en Captisol®), Placebo, agua para

dmpulas de inyeccién, dosis y modo de administrxacién.

Se inyectaron frascos del Compuesto 1 en
Captisol® (120 mg/frasco) subcutdneamente com¢ una sola
dosis por sujeto en las siguientes dosificaciones:

0.5 mg del Compueste 1l/frasco en Captisol®, 1 mg
del Compuesto/frasco en Captisol® y 2.5 mg del Compuesto
l/frasco en Captisol®.

Placeho para el Compuesto 1: 120 mg del
Captisol®/frasco (idéntico en apariencia a los frascos del
Compuesto 1 en Captisol®).

Metodologia

Esto fue un estudio de cuatro etapas de centros
miltiples, aleatorizado; de doble ciego, controlado con
placebo, utilizando una so0la inyeccidn subcuténea del
Compuesto 1 o un placebo. Se monitorearon los pacientes
SLE hasta 21 dias previos a los procedimientcs de linea
basal. Cada sujeto elegible fue aleatorizado a uno de los
4 grupos de tratamiento: inyeccién subcutidnea ya sea de
0.5, 1 6 2.5 mg del Compuesto 1 o su placebo coincidente.
Todos los sujetos fueron admitidos en la clinica en el dia

de la pre-dosificacién. Cada sujeto recibidé una sola dosis

1/ b



10

15

20

25

72

de uno de los tratamientos gue se enlistaron anteriormente.
Se dieron de alta los sujetes de la clinica 24 horas
después de la dosificacién. Después se controlaron los
sujetos a la semana 2, 4 y B sequido de la dosificacién.
Las muestras de sangre (suero y sangre total), para las
pruebas de laboratorio de sequridad se retiraron en la
etapa de Control, Dia de dosificacién (previa a la dosis),
al Dia 2 (post-dosis) a la semanas 2, 4 y B (visita de
Conclusién). Las nmuestras sanguineas para las pruebas
inmunolégicas se retiraron en las etapas de Control, Dia de
dosificacién (pre-dosis) en las semanas 4 y 8; la
proliferacién de linfocitos sanguineos periféricos (PBL) se
evalud en los dias de dosificacidén (pre-dosis), y a las

semanas 2, 4 y 8.

Nimero de sujetos (total y para cada

tratamiento):

Se clasificaron aleatoriamente 36 (treinta vy
seis) sujetos en este estudio como sigue: 9 sujetos en el
grupo de tratamiento de 0.5 mg, 9 sujetos en el tratamiento
de 1 mg y 10 sujetos en el tratamiento de 2.5 mg, y 8
sujetos en el grupo de tratamiento con placebo.

Diagnéstico v criterio principal para la

inclusién

Los sujetos elegibles para este estudio fueron

pacientes con SLE que complementaron y requisitaron por lo

/11T
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menos cuatro criterios de diagnédstico del Colegio Americano
de Reumatologia (ACR). Su condicién de enfermedad tenia
que ser estable, de ligera a moderada con una calificacién
igual o menor a 10 en el indice de actividad de la
enfermedad de SLE, en el afic 2000 actualizade (SLEDAI 2K).

Los pacientes con SLE excluidos de la
participacién, fueron aquellos gque reportaron un asma
inestable o severo, infarto, infarto agudo al miocardio,
angina inestable, hemorragia cerebral, embolismo pulmonar
durante los seis meses previo al monitoreo del estudio.
Los pacientes con SLE que tuvieron alguna condicién
quirdrgica o médica inestable o clinicamente significativa,
o diabetes melitus, enfermedad en el higado (como cirrosis,
hepatitis activa, hipertensién portal y/o ascitos;
hipertensién clinicamente significativa, alguna historia
médica o ,cualquier malignidad, dialisis o enfermedad
pulmonar obstructiva crénica (COPD) también fue excluido de
la participacién en el estudio.

También se excluyeron en la participacién del
estudio los pacientez con SLE que sufrieron plasmaféresis o
que fueron tratados durante los tres meses previo a la
seleccién con uno de los farmacos enlistados a continvacidn
con prednisona 30 my/al dia o mayor {(una dosis equivalente
de otro corticoesteroide), con, corticoesteroide

intravenosos, con inmunoglobina intravenosa G (IgG), con
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anticoagulantes orales y cualesquiera agentes citotéxicos
(por ejemplo, con azatioprina, clorambucil, ciclofosfamida,
mofetil micofenolato, con metotrexato, o con tacrolimuas
(fdrmaco inmunosupresor).

Ademas, los pacientes SLE que iniciaron el
tratamiento con corticoesteriodes {(mads de + 10 mg/dia con
prednisona, o una dosis equivalente de otro
corticoesteroide) y/o anti-malaria, durante los dltimos 3
meses previo a la seleccién, fueron excluidos del estudio.

Aunque hizo un gran esfuerzo para retener los
tratamientos médicos SLE de linea basal a lo largo del
curso del estudio, los investigadores sin embargo, no
pudieron cambiar el tratamiento médico participante en
ningin momento, durante el estudio para poder mantener y
optimizar el bienestar del paciente.

Criterios para la evaluacién.

Sequridad:

Se evaluaron los siguientes parametros de
seguridad en las etapas de control, seleccién, o entre la
hospitalizacién y en las visitas de seguimiento incluyendo
en la visita de conclusién: signos vitales (presién
sanguinea sistélica, presion sanguinea diastédlica, pulso,
saturacién con oxigena, temperatura Y pesao},
electrocardiograma de 12 guias, cambio en el examen fisico

Y pruebas rutinarias de laboratorie <c¢linicas. Se

179
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registraron los eventos adversos al dia de la dosificacién
en cada visita posterior a la anterior.

Inmunologia:

Se desarrollaron pruebas inmunclégicas
relacionadas con SLE en la etapa de seleccién, durante la
hospitalizacién y en las visitas de seguimiento, incluyendo
la visita de conclusién.

Las respuestas inmunoldgicas relacionadas con el
farmaco fueron seguidas utilizando el ensayo de
proliferacién PBL y el ensayo con anticuerpos, anti-
Compuesto 1 en el dia de la ?osificacibn Yy, en las visitas
de seguimiento incluyendo la visita de Conclusién.

Actividad de la enfermedad:

La valoracién de la actividad de la enfermedad
utilizando 1la puntuacién del 4indice de actividad de
enfermedad de SLE, en el afio 2000 actualizado (SLEDAT 2K)
se evaludé en las etapas de Seleccidn, durante la
hospitalizacién y en las visitas de seguimiento incluyendo
la vista de Conclusidn.

Métodos estadisticos:

Se utilizd un software SAS® version 9.0 para
analizar y presentar datos recopilados durante este
estudio. No se desarrolld ninglin cdlculo de potencia y no
se condujo ninguna prueba de hipdtesis formal para este

estudlo de Fase Ia.

|2
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Experiencias adversas:

Se presentdé la incidencia y la frecuencia de
experiencias adversas por medio de Clase de 6rganos del
sistema y por la terminclogia preferida de acuerdo con el
diccionaric MedDRA versién 5.0. Los datos se tabularon por
grupo de tratamiento.

Datos de laboratorio clinico:

Estadisticas descriptivas de valores de
laboratorio incluyendo el nimero de observaciones,
desviacién estandar, desviacién media, minima y méxima y se
determinaron para la etapa de Selecci6én, Dia 1, (pre-
dosis), Dia 2, Semana 2, 4 y 8, y se presentaron por grupo
de tratamiento. También se presentaron los cambios de
linea basal a cada visita/punto, de tiempo, para cada
asignacién por tratamiento. El porcentaje de los resultados
anormales (bajo y alto, donde aplicaba) se presenta sobre
una base de parametro, por grupo de tratamiento y por punto
de visita/periodc. Se desarrollaron andlisis de turno desde
la linea basal a 24 horas post- dosis y de la linea basal
hasta la wvisita de conclusién.

Signos vitales:

Estadisticas descriptivas para los signos vitales
incluyen el numero de observaciones, la media, desviacién
estdndar, valores medianos, minimos y méaximos, y se

determinaron para la etapa de Seleccibén, Dia 1 (pre y post-

)2/
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dosis, y en cada punto de periodo). Dia 2, Semanas 2, 4 y
8, se tabulan por el tratamiento asignado. Los cambios de
linea basal a cada:punto de perioég;visita, se presentan
por visita y por asignacién de tratamiento.

Peso:

Estadisticas descriptivas de peso (kilograﬁos) en
la linea basal, terminacién y cambio de la linea basal, que

se presente por grupec.de tratamiento.

Electrocardiograma (ECG)

Estadisticas descriptivas de los parametros de
electrocardicgrama en linea basal, terminacién y cambios
desde la linea basal, son los que ge presentan en este
parrafo. Se presenta 21 andlisis de turno conforme a los
cuadros de turno desde 1linea basal hasta la conclusién
entre parédmetros. normal/ancrmal o presente/ausente del
electrocardiograma (ECG). Se identificaron las medidas
potencial y clinicamente significativas (PCS) QTc (Bazett),
de acuerdo con lgs. criterios predefinidos. Se presentan
los cuadros de analisis de, cambio entre el PC5 y el cuadro
de incidencia .de PCS y QTc no-PCS aksoluta (Bazett) de
cambio de PCS en QTc (Bazett) desde la linea basal hasta
cualquier visita.

Examen fisico:

Se analizaron los resultados .del: examen fisico

por incidencia de sujetos con hallazgos anormales o

(2 ¢
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normales para cada sistema corporal en la visita de Linea
basal y en la visita de terminacién. Los analisis de
cambio entre anormal y normal y viceversa también se
aplicaron. Cuando no hubo cambio que ocurriera en la linea
basal, se definidé como “otros”®.

Pruebas  inmunolégicas relacionadas con_ el

Compuesto 1

Para los pardmetros inmunolégicos, estadisticas
descriptivas, incluyendo el numeroc de observaciones, media,
desviacién estindar, mediana y valores minimo y méAximo, se
calcularon en este caso y se presentaron por un grupo de
tratamiento y por visita. El cambio desde la linea basal a
cada visita de seguimiento también se presenta por un grupo
de tratamiento. Cuando aplicaba, se presentdé el nimeroc y
porcentaje de sujetos con zresultados negativos/positivos
por grupo de tratamiento y visita.

SLEDAI 2K

Estadisticas descriptivas incluyendo desviacién
esténdar, media, valores minimos y maAximos, mediana, de
SLEDAI 2K.

Resaultadcs del estudio clinico de fase la:

Disposicién sujeta y caracteristicas SLE

Se ingresaron treinta y seis (36) sujetos del
estudio y completaron este estudio por protocolo. La

mayoria de sujetos (34) en todos los grupos de tratamiento

(22
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fueron del sexo femenino (94.4%) y caucdsicas (30, B83.3%).
La edad media para todos los grupos de tratamiento fue de
35.6 afios (rango de media de 32 a 39 afios). La mayoria de
los sujetos (91.7%) tenian entre 4 a 6 criterios de
diagnéstico segin el Colegio americano de reumatologia

(ACR) y una puntuacién de grupo de media SLEDAI 2K que

variaba de 2.1 a 4.1.

Resultados de seguridad

No hubo diferencia prominente entre los grupos de
tratamiento con el farmaco de estudio y el grupo de placebo
en la incidencia de AEs. Los AEs mis comunes en todos los
grupos fueron dolor de cabeza, clasificado de ligero a
moderado en naturaleza y una reaccién en el sitio de
inyeccién clasificada como ligera naturaleza. No se
aprecié respuesta a la dosis. No hubo evento adverso grave
(SAE) o AE clasificado como grave gue haya ocurrido durante
el estudio.

No hubco ningin evento clinicamente significativo
atribuible al fdrmaco bajo estudio que se pudiera apreciar
para los valores de hematologia, biogquimica o andlisis de
orina.

No hubo efecto . clinicamente significativo
atribuible al farmacc bajo e;tudio gque se apreciara para

los parametros de signos vitales (presién sanguinea

/2 Y
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sistbélica, presién sanguinea diastélica), pulso, saturacién
de oxigeno).

No hubo efecto clinicamente significativo
atribuible al firmaco bajo estudio que se pudiera observar
para temperatura y peso.

No hubo diferencias clinicamente significativas
que se apreciara entre los grupos tratados con el Compuesto
l y el placebo para 1las medidas categdricas de
electrocardiograma ECG Y los= parametros de ECG
digitalizados. No hubo valor absoluto QTc de la PCS y no
hubo cambio QTc desde linea basal > 60 mseg que se hubiera
registrado. Un nimero similar en sujetos en los grupos
tratados con Compuesto 1 y con placebo tuvo cambio QTcB
desde linea basal entre 30 a 60 msegq.

No se anotaron efectos clinicamente
significativos de Compuesto 1 en el examen fisico.

Resultados inmunoldgicos

La evaluacién de muestras de suero de todos los
sujetos indicaron que una socla administracién subcutanea
del Compuesto 1 a los niveles de dosis de 0.5, 1 y 2.5
mg/paciente no indujo el <desarrollo de anticuerpos
especificos al anti-Compuesto 1. Siete sujetos tuvieron
una respuesta al Compuesto 1 sobre el valor limite. Estos
niveles elevados de anticuerpos no estaban presentes previo

a la dosificacién. No hubec incrementos en los niveles de

/{
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anticuerpos que se observaran en el periodo de seguimiento
(dos meses) del estudio. Los sueros de estos sujetos
fueron analizados para el isotipo de 1los anticuerpos
reactivos. La respuesta en dos de los sujetos estuvo
asociada con el isotipo IgM y con el isotipo IgG en los
otros dos. Ninguno de los siete tenia anticuerpos IgE
especificos.

El ensayo de linfocitos sanguineos periféricos
{PBL) mostrd que el 50% de los sujetos (18) fueron
clasificados como activos a la respuesta (SI>2) con
distribucién similar en todos los grupos de tratamiento.
La respuesta de células T fue relativamente baja y no hubo
asociacién entre la dosis de tratamiento al Compueste 1 o
la concentracion utilizada en el ensayo y se pudo detectar
un estatus de activo a respuesta/sin respuesta, tomando en
consideracién que solamente una dosis subcut&nea SC del
farmaco bajo estudio fue administrada. Ademds no se
observd indicio de incidencia incrementada del estatus de
respuesta durante el transcurso del tiempo. El1 ensayo de
toxoide tetédnico (TTX) que sirve como un control de
seguridad muestra que la respuesta a TTX es conservé a lo
largo de todo el periodo de estudio en todos los grupos de
tratamiento indicando que el Compuesto 1 en Captiscl® no
cambié la respuesta inmunolégica al antigeno de respuesta

libre TTX.
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Los hallazgos inmunolégicos son el resultado de
la administracién de solamente una sola dosis de Compuesto
1l del farmaco bajo estudio.

Resultados de la actividad de la enfermedad

No hubo efecto clinicamente significativo del
Compuesto 1 en la puntuacién SLEDAI, {(cambio de 2 3, < 12
puntos) que se pudieren notado durante el estudio excepto
para un sujeto en el grupo de tratamiento con 0.5 mg para
quien, se les registrd un cambio en la puntuacién SLEDAI o
2 a 10 puntos entre la linea basal y la semana 4 baséndose
en un andlisis de orina que mostraba pyuri. Este hallazgo
en el andlisis de orina no fue confirmado por el
investigador como una erupcién de lupus por definicién de
protocolo y fue resuelto sin cambio de tratamiento.

Conclusiones

Este estudioc de Fase Ia mostré que una sola dosis
inyectada subcutédneamente de Compuesto 1 con 0.5, 1 o 2.5
mg en 120 mg de Captisol® era segura y bien tolerada y
permitidé la continuvacidén hacia el estudio de dosis miltiple
de fase Ib.
EJEMPLO 9

ESTUDIO CLINICO DE FASE IB

La fase I, miltiples centros, binacional,
clasificado aleatoriamente, doble clego, Cuatro etapas

controlado con placebo, estudio de dosis miltiple para
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evaluar la capacidad de tolerancia y seguridad del
Compuesto 1, en inyecciones subcutdneas con Captisol® en
sujetos SLE.

Este estudio se desarrolla para evaluar 1la
sequridad y capacidad de tolerancia de la administracién
repetida subcutanea de Compuesto 1 a sujetos SLE. EL
objetivo secundario del estudioc es evaluar las respuestas
inmunolégicas seguida la administracién subcuténea repetida
sc del Compuesto 1 en Captisol® en sujetos con SLE.

El Compuesto 1 se administra en dosis de 0.5, 1.0
© 2.5 mg en Captisol®. El producto bajo investigacién es
administrado en cualquier otro dia (excluyendoc fines de
semana) para un total de 12 inyecciones subcuténeas sc, es
decir, 3 dosis a la semana por 4 semanas. Los sujetos son
controladds en visitas planeadas que fueron planeadas a las
2, 4, 8 y 12 semanas después del inicio de la dosificacién.
Se evalué la seguridad y 1la capacidad de tolerancia
utilizando pruebas similares a aquellas descritas en el
estudio clinica de fase Ia anterior.

Resultados

Este estudio de fase Ib muestra que miltiples
dosis inyectadas subcutaneamente del Compuesto 1 de 0.5, 1

0 2.9 mg en 120 mg de Captiscl®, son seguros y bien

tolerados.

/7?3
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NOVEDAD DE LA INVENCION
Habiendo descrito el presente invento, se
considera como una novedad y, por lo tanto, se reclama como

5 prioridad lo contenido en las siguientes:

REIVINDICACIONES

1l1.- Una composicién farmacéutica, que
10 comprende un vehiculo acuoso; desde 0.1 mg/ml a 20
mg/ml de la composicion de una sal
farmaceuticamente aceptable de un péptido que tiene
la férmula estructural NH; - Gly Tyr Tyr Trp Ser Trp
Ile Arg Gln Pro Pro Gly Lys Glu Glu Trp Ile Gly -
15 COCH {SEQ ID NO: 1):; Y un B-ciclodextrina
sustituida en una cantidad efectiva para disoclver
el péptido en el vehiculo acuoso, caracterizado
porque la composicidén tiene un pH entre 4 y 9.
2.- Lq composicidn farmacéutica de
20 conformidad con la reivindicacién 1, caracterizada
porque la concentracién de la sal del péptido es de
por lo menos 0.5 mg/ml.
3.- La composicién farmacéutica de

conformidad con la reivindicacién 2, caracterizada
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porque la concentracion de la sal del péptido es de
0.5 mg/ml a 10 mg/ml.
4.- La composicién farmacéutica de
A
conformidad con la reivindicacidén 3, caracterizada
porque la concentracién de la sal del péptido es de
0.5 mg/ml a 2.5 mg/ml.

5.- La composicidn farmacéutica de
conformidad con cualquiera de las reivindicaciones
1l a 4, caracterizada porque la composicidn tiene un
pPH entre 6.5 y B.5.

6.- La composicién farmacéutica de
conformidad con la reivindicacidén 5, caracterizada
porque la composicidén tiene un pH entre 7.5 y 8.5.

7.- La composiciédn farmacéutica de
conformidad con cualquiera de las reivindicaciones
1 a 6, caracterizada porque la sal
farmaceuticamente aceptable es una sal de acetato.

8.- La compo;icién farmacéutica de
conformidad con cualgquiera de las reivindicaciones
1 a 7, caracterizada porque el p-ciclodextrina
sustituida es un hidropropil, un éter
sulfobutilico, o un éter sulfobutilico B-
ciclodextrina sustituida.

9.- La composicién farmacéutica de

conformidad con la reivindicacién 8, caracterizada

(227
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porgque el PB-ciclodextrina sustituida es un éter
sulfobutilico pB-ciclodextrina sustituida.

10.- La composicién farmacéutica de
conformidad con la reivindicacidén 7, caracterizada
porque el pP-ciclodextrina sustituida es hepta-(éter
sulfobutilico}- B-ciclodextrina.

11.- La composicidén farmacéutica de
conformidad con cualquiera de las reivindicaciones
1 a 10, que ademéis comprende un regulador
farmaceuticamente aceptable en una cantidad y de un
tipo adecuado para hacer que el pH de la
composicién farmacéutica se encuentre dentro del
rango de 4 a 9.

l12.- Una composicién farmacéutica, gue
comprende un vehiculo acuoso; desde 0.1 mg/ml a 20
mg/ml de la composicién de una sal de acetato de un
péptido que tiene la fdérmula estructural NH: - Gly
Tyr Tyr Trp Ser Trp Ile Arg Gln Pro Pro Gly Lys Glu
Glu Trp Ile Gly - COOH (SEQ ID NO: 1); y de 70
mg/ml a 170 mg/ml de la composicién de hepta-{éter
sulfobutilico) - B-ciclodextrina, caracterizada
porque el péptido y el hepta-(éter sulfobutilico)-
B-ciclodextrina se disuelven en el vehiculo acuoso;

y caracterizada porque la composicién tiene un pH

entre 6.5 y 8.5.
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13.- La compesicidn farmaceéutica de
conformidad con la reivindicacién 12, caracterizada
porque la concentracién de la sal de acetato del
péptido se de por lo menos 0.5 mg/ml.

14.- La composicién farmacéutica de
conformidad con la reivindicacién 13, caracterizada
porque la concentracidén de la sal de acetato del
péptido es de 0.5 mg/ml a 10 mg/ml.

15.- La composicién farmacéutica de
conformidad con la reivindicacién 13, caracterizada
porgue la concentracidén de la sal de acetato del
péptido es de 0.5 mg/ml a 2.5 mg/ml.

l6.- La composicién farmacéutica de
conformidad con la reivindicacién 13, caracterizada
porgue la concentracidn de hepta-(éter
sulfobutilico)- PB-ciclodextrina es de 120 mg/ml, ¥y
caracterizada porque el pH de 1la composicidn se
encuentra entre 7.5 y B8.5.

17.- La composicion farmacéutica de
conformidad con la reivindicacién 16, caracterizada
porque la concentracién de la sal de acetato del
péptido es de 1.0 mg/ml.

18.- La composicidn farmacéutica de

conformidad con la reivindicacién 16, caracterizada



10

15

20

25

porque la concentracidn de la sal de acetato del
péptido es de 2.5 mg/ml.

19.- Un método para aliviar sintomas de un
lupus sistemédtico eritematose (SLE) en un sujeto
humano que comprende administrar el sujeto humano
la composicién farmacéutica de conformidad con
cualquiera de las reivindicaciones 1 a 18 en una
cantidad efectiva para aliviar los sintomas de SLE
en el sujeto humano.

20.- La composicién farmacéutica de
conformidad con cualquiera de las reivindicaciones
l a 18, para utilizarla en el tratamiento de SLE en
un sujeto humano.

21.- Un procedimiento para fabricar 1la
composicién farmacéutica de conformidad con
cualquiera de las reivindicaciones 1 a 18, que
comprende los pasos de: a) preparar una solucidn de
un f-ciclodextrina sustituida en un vehiculo acucso
en una concentracion predeterminada; b) agregar una
cantidad predeterminada de una sal
farmaceuticamente aceptable del péptido NH; - Gly
Tyr Tyr Trp Ser Trp Ile Arg Gln Pro Pro Gly Lys Glu
Glu Trp Ile Gly - COOH {(SEQ ID NO: 1) a la solucidn
del paso a); c¢) ajustar el pH de la solucién del

paso b) hasta que el péptido se disuelve en 1la

LN

\
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solucién; y d) si es necesario, ajustar el pH de 1la
solucién del paso c) a un pH de 4 a 9, de se modo
fabricando la composicién farmacéutica.

22.~- El1 procedimiento de conformidad con la
reivindicacién 21, caracterizado porque la
concentracién predeterminada del PpP-ciclodextrina
sustituida es tal, que resulta en una concentracién
final del B-ciclodextrina sustituida en la
composicién farmacéutica desde 70 mg/ml a 170
mg/ml.

23.- El procedimiento de conformidad con la
reivindicacién 22, caracterizado porque la
concentracién predeterminada del PpP-ciclodextrina
sustituida es tal, que resulta en una concentracién
final del B-ciclodextrina sustituida en la
composicién farmacéutica de 120 mg/ml.

24.- El procedimiento de conformidad con 1la
reivindicacién 21, caracterizade porque la cantidad
predeterminada de péptido es tal, gque resulta en
una concentracién final del péptido en la
composiciédn farmacéutica de por lo menos 0.1 mg/ml.

25.- El procedimiento de conformidad con 1a
reivindicaciédn 21, caracterizado porque la cantidad

predeterminada de péptido es tal, que resulta en

| )

/
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una concentracidn final de péptido en la
composicién farmacéutica de por lo menos 0.5 mg/ml.

26.~- El procedimiento de conformidad con la
reivindicacién 21, caracterizado porque la cantidad
predeterminada de péptido es tal, que resulta en
una concentracidn final de péptido en la
composicién farmacéutica de 2.5 mg/ml, 2.0 mg/ml,
1.0 mg/ml, 0.5 mg/ml o 0.1 mg/ml.

27.- El procedimiento de conformidad con la
reivindicacién 21, caracterizado porque el paso b)
ademds comprende mezclar 1la solucién durante un
lapso de una hora.

28.- E1 procedimiento de conformidad con la
reivindicacién 21, caracterizado porque en el paso
c) el pH se ajusta utilizando HCl1l o NaOH 1.0N.

29.- El procedimiento de conformidad con la
reivindicacién 21, que ademas comprende filtrar la
solucién del paso d) a través de un filtro de
acetato de celulosa.

30.~ El procedimiento de conformidad con la
reivindicacién 21, caracterizado porque la
concentracién predeterminada del Pp-ciclodextrina
sustituida es tal, que resulta en una concentracién
final del Bp-ciclodextrina sustituida en la

composicién farmacéutica de 120 mg/ml; la cantidad

A
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predeterminada de péptido es tal, que resulta en
una concentracién final de péptido en la
composicién farmacéutica de 2.5 mg/ml, 2.0 mg/ml,
1.0 mg/ml, 0.5 mg/ml o 0.1 mg/ml; el paso b) ademé&s
comprende mezclar la soluciédn durante un lapso de
una hora; y en el paso c) el pH se ajusta
utilizando HC1l p NaOH 1.0N, que adem&s comprende
filtrar 1a solucidn del paso d}) a través de un
filtro de acetato‘de celulosa.

31.- Una composicién farmacéutica preparada
por el procedimiento de cualquiera de las
reivindicaciones 21 a 30.

32.- Un procedimiento para 1liofilizar 1la
composicién farmacéutica de conformidad con 1la
reivindicacién 2, que comprende los pasos de: a)
disminuir la temperatura de la composicién
farmacéutica a -40°C; b) mantener la temperatura de
la composicién farmacéutica a -40°C por un tiempo
predeterminado; c¢) elevar la temperatura de 1la
solucién a 20°C; d) mantener la temperatura en 20°C
por un tiempo predeterminado; y e) reducir 1la
presién y mantener la temperatura a 20°C por un
tiempo predeterminado, de se modo liofilizando 1la

composicién farmacéutica.
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33.- El procedimiento de conformidad con
reivindicacién 32, caracterizado porque el paso
se lleva a cabo dentro de un lapso de 2 horas.

34.- El1 procedimiento de conformidad con
reivindicacién 32, caracterizado porque el paso
se lleva a cabo dentro de un lapso de 3 horas.

35.- El1 procedimiento de conformidad con
reivindicaciédn 32, caracterizado porgque el paso
se lleva a cabo dentro de un lapso de 13 horas.

36.- E1l procedimiento de conformidad con
reivindicacién 32, caracterizado porque el paso
se lleva a cabo a una presién de 1ll0pbar.

37.- El procedimiento de conformidad con
reivindicacién 32, caracterizado porque el paso
Sse lleva a cabo dentro de un lapso de 13 horas.

38.- El procedimiento de conformidad con
reivindicacién 32, caracterizado porque el paso
se lleva a cabo a una presién de llOpbar.

39.- El procedimiento de conformidad con

la

a)

la

b)

la

c)

la

c)

la

d)

la

d)

la

reivindicacién 32, caracterizado porque en el paso

e) la presién se reduce a lOpbar.
40.- E1 procedimiento de conformidad con
reivindicacién 32, caracterizado porque el paso

se lleva a cabo dentro de un lapso de 5 horas.

la

e)
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41.- El procedimiento de conformidad con la
reivindicacién 32, caracterizado porque el paso a)
se lleva a cabo dentro de un lapso de 2 horas; el
paso b) se lleva a cabo dentro de un lapso de 3
horas; el paso c) se lleva a cabo dentro de un
lapso de 13 horas y a una presidén de 1l1l0Opbar; el
paso d) se lleva a cabo dentro de un lapso de 13
horas y a una presién de 110pbar; y el paso e) se
lleva a cabo dentro de un lapso de 5 horas y a una
presién de 1l0Opbar.

42.- Una composicidén farmacéutica
liofilizada ©preparada por el procedimiento de
conformidad con cualquiera de las reivindicaciones
32 a 41.

43.- Un procedimiento para liofilizar 1la
composicién farmacéutica de conformidad con 1la
reivindicacién 2, que comprende los pasos de: a)
disminuir la temperatura de la composicion
farmacéutica a -45°C; b) mantener la temperatura a
-45°C por un tiempo predeterminado; c)} elevar la
temperatura de la solucién a -20°C; d) elevar 1la
temperatura de la solucién a 25°C; y mantener la
temperatura a 25°C por un tiempo predeterminado, de

ese modo liofilizando la composicidén farmacéutica.

133
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44 .- El proe;dimiento de conformidad con
reivindicacién 43, caracterizado porque el pasoc
se lleva a cabo dentro de un lapso de 6 horas.

45.- El procedimiento de conformidad con
reivindicacién 43, caracterizado porque el paso
se lleva a cabo dentro de un lapso de 3 horas.

46.- El1 procedimiento de conformidad con
reivindicacién 43, caracterizado porque el paso
se lleva a cabo dentro de un lapsc de 19 horas.

47.- El1 procedimiento de conformidad con
reivindicacién 43, caracterizado porque el paso
se lleva a cabo a una presién de 150pbar.

48.- El procedimiento de conformidad con
reivindicacién 43, caracterizado porque el paso
se lleva a cabo dentro de un lapso de 13 horas.

49.- El procedimiento de conformidad con
reivindicacién 43, caracterizado porque el paso
se lleva a cabo a una presién de 1l50pbar.

50.- El1 procedimiento de conformidad con
reivindicacién 43, caracterizado porgque el paso
se lleva a cabo dentro de un lapso de B8 horas.

51.- El procedimiento de conformidad con
reivindicacién 43, caracterizado porque el paso

de lleva a cabo a una presién de 150pbar.

la

a}

la

b)

la

C)

la

c}

la

d)

la

d)

la

e)

la

e)
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52.- El procedimiento de conformidad con la
reivindicacién 43, caracterizado porque el paso a)
se lleva a cabo dentro de un lapso de 6 horas; el
paso b) se lleva a cabo dentro de un lapso de 3
horas; el paso ¢) se lleva a cabo dentro de un
lapso de 19 horas y a una presidén de 150pbar; el
paso d) se lleva a cabo dentro de un lapso de 13
horas y a una presién de 150pbar; y el paso e) se
lleva a cabo dentro de un lapsoc de 8 horas y a una
presién de 150pbar.

53.- Una composicién farmacéutica
liofilizada preparada por el ©procedimiento de
conformidad con cualquiera de las reivindicaciones
43 a 52.

54.- La composicién farmacéutica
liofilizada de conformidad con 1la reivindicacién
53, caracterizada porque el contenido de agua de la
composicién es menor al 5%.

55.- La composicién farmacéutica
liofilizada de conformidad con 1la reivindicacién
54, caracterizada porque el contenido de agua de la
composicién es menor al 4.0%.

56.- La compeosicidn farmacéutica

liofilizada de conformidad con la reivindicacién

(Y2
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53, caracterizada porque el contenidec de agua de 1la
composicién es menor al 3.5%.

57.- Una composicién farmacéutica
liofilizada, que comprende una sal
farmaceuticamente aceptable de un péptido que tiene
la férmula estructural NH; - Gly Tyr Tyr Trp Ser Trp
Ile Arg Gln Pro Pro Gly Lys Glu Glu Trp Ile Gly -
COOH (SEQ ID NO: 1); Y un Bp-ciclodextrina
sustituilda.

58.- Una composicidén farmacéutica empacada,
gque comprende: un material de empaque; Yy una
cantidad predeterminada de composicién farmacéutica

liofilizada de conformidad con 1la reivindicacidn

57.

[/
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RESUMEN DE LA INVENCION

La presente invencidn provee una composicién
farmacéutica que comprende un vehiculo acuoso de 0.1 mg/ml
a 20 mg/ml de la composicién de una sal farmacéuticamente
aceptable de un péptido que tiene la férmula estructural
NHz;-Gly Tyr Tyr Tip Ser Trp Ile Arg Gln Pro Pro Gly Lys Gly
Glu Glu Trp Ile Gly-cooH; y una l1l3-ciclodextrina sustituida
en una cantidad efectiva para disolver el péptido en el
vehiculo acuso en donde la composicién tiene un pH entre 4
Yy 9, un procedimiento para su preparacién, y un método para
aliviar los sintomas del lupus sistémico eritematoso (SLE)
en un ser humano que comprende administrar a dicho ser

humano la composicidén farmacéutica.

1Y 2
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(PCT Article 18 and Rules 43 and 44)
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Applicant

TEVA PHARMACEUTICAL INDUSTRIES, LTD.

This imemational search report has been prepared by this International Searching Authority and is tranamiued to the applicant
accarding to Article 18. A copy is being timsmitied to the International Buresu.
This insernational search report consists of a wtal of __{__ sheets.
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1. DBasls of the Report .
a, With regard to the langnage, (he intermational search was carried out on the basis of the international applicstion in the
hnﬁinwhhhitwﬁu.uﬂmmmimmmm item,

The imternational search was carried out on the basis of & tramiation of the imernational spplication
furnished to this Awthority (Rule 23.1(b)).
b. With regard 10 any nucleotide and/or umine acid seqoence disclosed in the international application, see Box No. I.
2. Certaln clalms were found imsearchable (See Box No. )

3. || Unity of tuvention is lacking (See Bax No. I
4. With regard to the title,

the text is approved as submitted by the applicant.
the text has been established by this Authority w read as follows:

5.  With regand to the abstract,
the text is approved as submitted by the applicanz.
the text has been established, according to Rule 33.2(b), by this Authority as it appears in Box No. IV. The applicam
may, within one month from the date of mailing of this intermational search report, submil comments 1o this Auwthority.
6. With regard to the drawings,
a. the of the drawings to be published with the abstract is Figure No.
as suggested by the applicant. )
as selected by this Authority, because the applicant failed to suggest & figure.
as aeiected by this Authority, because this figure better characterizes the invemtion.
b. none of the figures is 10 be published with the abstract.
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Box No, I Nucleotide and/or amino acid sequence(s) (Continuation of item 1.b of the first sheet)

1. With regard to any mcleotide and/or amino acid sequence disclosed in the intermationsl application nod necessary to the claimed
invention, the incrnational search was carried out on the basis of:
8. type of material
E a sequence listing
D table(s) related to the sequence listing
b. format of material
E in written format
g in computer readable form
c. lime of filing/furnishing
comtained in the international application as filed
. [[]  filed topether with the insernational application in computer readable form
E furnithed subsequently to this Awhority for the purposes of search
z.E Inldil'nn.hhmMmﬂnmvm;rmofnmlﬁuMwmemmhbu

filed or furnished, the required statements that the Information in the subsequent or additional copies is identical to that in
the application as filed or does not go beyond the spplication as filed, as appropriate, were furnished.

a Additional comments:

Form PCT/ISA/210 (contimaation of first sheet(1)) (Jamuary 2004)
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INTERNATIONAL SEARCH REPORT

International application No.
PCT/US04/00955

BoxNo.II  Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)
This imernational search report has not been established in respect of certain claime under Article 17(2)a) for the following reasons:

1. D Chaims Nos.:
because they relate to suhject matter ant required to be searched by this Authority, namely:

2. D Claims Nos.:
because they relate 10 parts of the international application that do not comply with the prescribed requirements to such
an exaent that no meaningful international search can be carried out, specifically:

. LB E Claims Noa.: 7-11, 19-31

because they are dependent claima and are not drafied in accordance with the second and third sentences of Rule 6.4(a).

Box No.IIl Observations where unity of invesition Is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

D Ag all required additional search fees were timely paid by the applicant, this international search report covers all
searchable claims.
2. D As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite
paymentt of any additional fee.

D As only some of the required additional search fees were timely paid by the applicant, this internatioral search repart
covers anly those claima for which fees were paid, specifically claims Naos.:

4, EI No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
Remark on Protest D The additional search fees were accompanied by the applicant’s protest.
D No protest accompanied the payment of additional scarch fees.
Form PCT/ISA/210 (comtinuation of first sheet(2)) Jammry 2004)




INTERNATIONAL SEARCH REPORT

PCT/USD4/00055

A. CLASSIFICATION OF SUBJECT MATTER
IPC(T) :  AGIK 38/00, 47/40, 51710
USCL :  514/2; 530/300; 424/130.1

According 10 International Patent Classification (IPC) or to both mational classification and IPC

B.  FIELDS SEARCHED

U.5. : 5314/2; 530/300; 424/130.1

Minimum documessation searched (classification system followed by classification symbols)

Documentstion searched other than minimum documentation to the extent that such documents are included in the fields searched

EAST, MEDLINE

Electronic daia base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

purticularly claims 24, and 29.

Clleg.'bry' Ciuﬂonofdnulﬂﬂn.uﬁmimmn.mw:m.dfﬂ:rdmw Relevant to claim No.
Y WO 96/30057 MOZES, E. et al. 03 October 1996 (03.10.1956), entire document, 1-6, 12-18, and 32-58,
particularly claims 1-15. ’

Y US 5,646,131 (BADWAN et al) 08 July 1997 (08.07.1997), entire document, particularly 1-6, 12-18, and 32-58.
abstract.

Y US 4,656,158 (MATSUO et al.) 07 April 1987 (07.04.1987), entire document, particularly 1-6, 12-18, and 32-58.
claim 3.

Y,.E US 2004/0127408 A1 (MOZES, E.) 01 July 2004 (01.07.2004), entire document, 1-6, 12-18, and 32-58.

D Further documenty are listed in the contimuarion of Box C.

See patent family annex.

. Special cegaries of citced daewmenty:

“A" dooument defining the general state of the an which is not congidesest to be
of particolsr relevance

“E"  earlier spplicstion or patens poblished on or after the wertiony] filing due

"L" documes which oy throw donbe on priexily elnim(s) or which i ched 10
exinhiish the puhlicetion date of other citarion or other special reasn (&
specified)

“0" dooument referring to eo oral disclomtre, nee, exhibitlon er othor messs

*P*  docomens published pricr 10 the intermtion! fiing date but kaey then the
priority date elatmed

kmer docomen published after the Imemnational filing daie of priority
date and not In conftict with the sppiication bt cited to nodermand the
prhxiple ar theary underlying the lovention

docxnent of particalar relevance; the clalmed fnversion exmot be
comidered novel or cannot be comidered © involve m inventive sep
when the docyexy 15 nlken nlone

document of particular relevanre; the clahmed irversion cumant be
comkiered to Invalve m investive sep when the docomens ks
cambined with coe or more other sach docxomeses, sich combination
being obvioos o & person siilled in the art

dooysners member of the geme patent femily

Date of the actual completion of the International search
Z2 November 2004 (22.11.2004)

Date of mailing of the inbernational search report

Name and mailing address of the ISA/US
Mall Smp PCT, Ammn: [SA/US
Commiasioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

Facsimnile No. (703) 305-3230

30 DEC 2004 - /,r

Anand Dessi
Telephone No. (571) 7

Form PCT/ISA/210 (second gheet) (Jamury 2004)
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From the
INTERNATIONAL SEARCHING AUTHORITY

To:

JOHN P. WHITE

COOPER & DUNHAM LLP

1185 AVENUE OF THE AMERICAS
NEW YORK, NY 10036

. ATENT COOPERATION-TREATY

b

PCT

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of maili

e ey, 3 0 DEC 2004
Applicant’s or agent’s file reference FOR FURTHER ACTION

See paragraph 2 below

68518-A-PCT/TPW/ICC
International application No. International filing date (day/month/year) Priority date (day/month/year)
PCT/USD4/009535 14 January 2004 (14.01.2004) 14 Jamuary 2003 (14.01.2003)

International Patenit Classification (IPC) or both national classification and IPC

IPC(7): A61K 38/00, 47/40, 51/10 and US Cl.: 514/2; 530/300; 424/130.1

Applicant
TEVA PHARMACEUTICAL INDUSTRIES, LTD.

‘ 2. FURTHER ACTION

For further options, see Form PCT/TSA/220.

3. For further detils, see notes 10 Form PCT/ISA/220.

1. This opinion contains indications relating to the foliowing items:

Non-esmblishment of opinion with regard to novelty, inventive step and industrisl spplicability

Reagoned statement under Rule 43bis, 1(a)(1) with regard to novelty, inventive step or industrial
applicability; cltations and explanations supporting such statermnem

E Box No. I Basis of the opinion

[[] BoxNo.m  Priority

Dd Boxmo.m

[J BowNo.v  Lack of unity of iaveation

X BoxMNo.v

[] BoxNo.V1  Ceruain documents cited

[} BoxNo.VH  Certain defects in the imernational application
[[] BoxNo.VID  Certsin observations on the international application

If a demand for international preliminary examinstion is made, this opinion will be considered to be s wricen opinion of the
Internationsl Prelimimary Examining Authority ("IFEA") excepe tha: this does not apply where the applicant chooses an
Autharity other than this one to be the IPEA and the chosen IPEA has notified the Intermational Buresu under Rule 66. 15is()
that writien opinions of this International Searching Authority will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the
IPEA a writen reply together, where appropriste, with amendments, before the expiration of 3 months from the date of
mailing of Form PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires Inter.

Facsimile No. (703) 305-3230

Pa
Name and mailing address of the ISA/ US Avthorized officer
Mall Stiop PCT;\nn. ISA/US Anand Desal
P.0. Bax 1450
Alexsniria, Virginia 22313-1450 Telephone No. (571) 272-0947

Form PCT/ISA/237 (cover sheet) (Jamary 2004)
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' . *[Tmermmtom! spplication No.
WRITTEN OPINION OF THE et ¢
INTERNATIONAL SEARCHING AUTHORITY PCT/USOA00955

Box No. I Basis of this opinjon

‘u.

1. With regard to the language, this opinlon has been established on the basis of the intesnational application in the language in which
it was filed, unless otherwise indicated under this item.
D This opinion has been established on the basis of 3 translation from the original language into the following language '

which is the language of & tramlation furnished for the purposes of international search (under Rules 12.3 and 23.1(b)).

2. With regard to any nucleotide and/or amine acd sequence disclosed in the international application and necessary to the
claimed invention, this opinion has been established on the basis of:

type of material
E a scquence listing
[J tablets) retated o the nequence listing

format of material
Dd in written format

D4 in computer readable form

time of filing/furnishing

] comtained in international application as filed.

[] filed ogether with the international application in computer readable form.
DX tfumished subsequeady to this Authority for the purposes of search.

In addition, in the case that more then one version or copy of a sequence listing and/or tbie reiating thereto has been
filed or furnished, the required satemenss that the information in the subsequent gr additional copies is identical to that in
the application as filed ar does not go beyond the application as filed, as appropriate, were furnished.

4, Additonal comments:

Rorm PCT/ISA/237(Box No. 1) Jamary 2004)



' . international application No.
WRITTEN OPINION OF THE .
INTERNATIONAL SEARCHING AUTHORITY PCT/US04/00955

Box No. I Non-estahlishment of opinion with regard to novelty, inventive step and industrial applicability

1. The questions whesher the claimed invention appears to be novel, to involve an inventive step (to be non-obvious), or 10 be
industrially applicable have not been examined in respect of:
D the entire intermational application
E claims Nos. 7-11 and 19-31

because:

D the said internationa) application, or the sid claim Nos. relate to the following subject marer which does not
require an intermational preliminary examination (specify):

E the description, claims or drawings (indicate parvicular elements below) or sxid claima Nos. 7-11 and 19-31 are so unclear
that no meaningful opinion could be formed (speelfy):

D the claims, or mid claims Nos. are 50 inadequately supported by the description that no meaningful opinion could
be formed.

I:I no international search report has been established for said claims Nos.
D the mxleotide and/or amino acid sequence listing does not comply with the standard provided for tn Amnex C of the

Administrative Instructions in that:
D does not comply with the sandard
the computer readable form r__] has oot been furnished
does not comply with the standard

D the tables related to the miclentide and/or amimn acid sequence listing, if in computer readable form only, do not comply
with the technical requircments provided for in Annex C-bis of the Administrative Instructions.

[] see Supplemenal Box for further details.

Form PCT/ISA/Z37 (Box No. 1T} (Jamuary 2004)
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" Intermational application No.
WRITTEN OFINION OF THE PCT/US04/00955
INTERNATIONAL SEARCHING AUTHORITY

Box No. V Reasoned statement under Rule 43 bis.1(a)(}) with regard to novelty, inventive step or indusirial
applicahility; citations and explanations supporting such statement

1. Statement
Novelty (N) Claims 1-6, 12-18, and 32-58 YES
Clsims NONE NO
Inventive step (IS) Claims NONE YES
Claims 1-6, 12-18, and 32-58 NO
Industrial applicability (IA) Claims 1-6, 12-18, and 32-58 YES
Claims NONE NO

x

2. Citations and explanations:

Claimy 1-6, 12-18, and 32-58 isck an inventive step under PCT Articie 33(3) as being obvious over Mazes, E, et al. (WO 56/30057)
in view of Badwan et al. (US 5,646,131) and further in view of Matsua et al. (US 4,656,158). WO 96/30057 weaches synthetic
peptides and pharmsceutical compasitions for the trestment of systemic upus erythematosus. The peptides are based on the
complementarity-determining region of the heavy or light chain of a pathogenic anti-DNA monoclonal antibody that induces a
systemic lupus erythematosus disease (see page 4, lines 9-19). The peptide inhibits the praliferative response anxd cytokine secretion
of T lymphbocyies of that are high responders to systemic lupus erythematosus inducing autoantibodies (see claim 2). The
pbarmacenutical composition for the treamment of systemic lupus erythematosus comprises an effective amount of a peptide and 2
pharmacettically acceptable carrier (see claim 12). WO 96730057 does not specifically diaclose a pharmaceutical composition
comprising a peptide and a substituted bets-cyclodextrin in a lyophilized form.

Badwan et al. teaches a method for enhancing the solubilization of a drug with cyclodextrin (see abstract). Matsuo et al. tesches the
lyophilized form of a pharmacevtical composition comprising a peptide active agent (see claim 5). Therefore, it would kave obvicus
to prepare a pharmaceutical composition in lyophilized form comprising the peptide disclosed by Mozes, E. et al. to treat sysiemic
Jupus erythematosus (current spplication, claims 1-5, 12-18, and 32-58).

Claims 1-6, 12-18, and 32-58 meet the criteria set out in PCT Article 33(4), and thus have industrial applicability because the subject
matter claimed can be made or used in industry.

Form PCT/ISA/237 (Box No. V) (Jamuary 2004)
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. AFENT COOPERATION-TREATY /S
From the '

INTERNATIONAL SEARCHING AUTHORITY

COOPER & DUNHAM LLP

1185 AVENUE OF THE AMERICAS
NEW YORK, NY 10036 WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)
Applicant’s or agent’s file reference FOR FURTHER ACTION
See paragraph 2 below
68518-A-PCT/TPW/ICC
International application No. International filing date (day/month/year) | Pricrity date (day/month/year)
PCT/US04/00955 14 January 2004 (14.01.2004) 14 Jamuary 2003 (14.01.2003)

International Patent Classification (TPC) or both national classification and IPC
| IPC(7): A61K 38100, 47/40, 51/10 and US Cl.: 514/2; 530/300; 424/130.1

q Applicant -
TEVA PHARMACEUTICAL INDUSTRIES, LTD.

1. This opinion contains indications relating to the following ftems:

Box No. [ Basgis of the opinion

Box No. I Priority

Box No. Il Non-establighment of opinion with regard to novelty, inventive step and industrial applicability
Box No. IV Lack of unity of invention

Box No. V Reasoned stalemextt under Rule 43bis.1(a)(i) with regard to novelty, inventive step or imdustrial
applicability; citations and explanations supparting such statement

Box No. VI Certain documents cited
Box No. VI  Certzin defects in the international application
Box No. VI  Certain observations on the international application

OO0 XOXCX

. 2.FURTHER ACTION

If a demand for international preliminary examination is made, this opinion will be considered to be a wrinen opinion of the
Imternationa] Preliminary Examining Authority ("IPEA") except that this docs not apply where the applicant chooses an
Authority other than this one io be the IPEA and the chosen IPEA has notified the International Burean under Rule 66. 1bis(b)
that written opinions of this Imernational Searching Authority will not be so considered.

If thia opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invhied to submit to the

IPEA a written reply together, where sppropriste, with smendmenis, before the expimtion of 3 montha from the date of
mailing of Form PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires Ixter.

For further options, aee Form PCT/ISA/220.

3, For further details, see notes to Form PCT/ISA/220.

A AN T
Name and mailing address of the ISA/ US Authorized officer
Commissioner for Patents Anand Desai
P.O. Box 1450
Alcxandria, Virginia 22313-1450 Telephone No. (571) 272-0947
Facaimile No. (703) 305-3230

Form PCT/ISA/237 (cover sheet) (January 2004) |
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WRITTEN OPINION OF THE, fosernationsl epp No.
INTERNATIONAL SEARCHING AUTHORITY PCT/USO4/00955

Box No. I Basls of this opinion

O

CIZ¢

®

1. With regard to the language, this opinion has been establiahed on the basis of the international application in the language in which
it was filed, unless otherwise indicated under this item,

2. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and necessary 10 the
claiimed invention, this opinion has been establithed on the basls of:

4, Additional commens:

This opinion has been established on the basis of 5 tramlation from the original language into the following language '
which is the language of a translation furnished for the purposes of imtermational search (under Rules 12.3 and 23.1(b)).

type of material
E a sequence listing
[ cable(s) retated to the sequence listing

format of material
B in written format

X| in computer readable form

time of fillng/furnishing

[C] conained in internarional application as filed.

[C] fited wgother with the international application in computer readable form.
P furnished subsequenly to this Authority for the purposes of search.

In addition, in the case that more than one version ar copy of a sequence listing and/or tahle relsting thereto has been
filed or furnished, the required statements that the information in the subsequent or addiflonal copies is identical to that ia
the application as filed or does not go beyond the application aa filed, as sppropriate, were furnished.

Form PCT/ISA/237(Box No. I) (Jamuary 2004)
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‘ {mteroational application No.
WRITTEN OFINION OF THE " " o
INTERNATIONAL SEARCHING AUTHORITY PCT/US04/00955

Box No. Il Nom-establishment of opinion with regard to novelty, inventive step and industrial applicahility

1. The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non-cbvious), or to be
industrially applicable ave not been examined in respect of:

[ ] the cnsire inermational application
D4 cims Nos. 7-11 and 1931

because:

D the mid international spplication, or the said claim Nos. relate to the following subject matter which does not
require an international preliminary examinstion (specify):

DX the description, claims or drawings (tndicate particular elements below) or said claims Nos. 7-11 and 19-31 arc so unclear
that 1o meaningful opinion could be formed (specify):

I:I the claims, or said claims Nos. are 50 inadequately supported by the description that no meaningful opinion could
be formed.,

D 0o imternational search report bas been established for said claims Nos.
D the mucleotide and/or amino acid sequence listing does not comply with the sandard provided for in Annex C of the

Adminiatrative Instroctions i that-
the written form []  bas not been fumnished

[ ] does ot consply with the sandara
the computer readahle form D has not been furnished

D does ot comply with the smndard

I:I the tables related tm the micleotide and/or amino acid sequence listing, if in computer readable form only, do not comply
with the technical requirements provided for in Ammex C-bis of the Administrative Instructions.

[] See Supplemensal Box for further details.

Form PCT/ISA/237 (Box No, IIT) Qanuary 2004)
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" Iniernational application No.
WRITTEN OFINION OF THE PCT/USO4/00055
INTERNATIONAL SEARCHING AUTHORITY

Box No. V Reasoned statement under Rule 43 bis.1(a)(i) with regard to novelty, inventive step or industrial
apﬂluﬁﬂty;duﬂmmduphnﬂh-WMt

1. Statement
Novelty (N) Claims ]-6, 12-18, and 32-58 YES
Claims NONE NO
Inventive step (IS) Claims NONE YES
Claims 1-6, 12-18, and 32-58 NO
Industrial applicability (1A) Claims 1-6, 12-18, and 32-58 YES
Claims NONE NO

2. Citations and explanations:

.cmmn-s 12-18, and 32-58 lack an inventive mep under PCT Article 33(3) as being obvious over Mozes, E. et al. (WO 96/30057)
in view of Badwan et al. (US 3,646,131) and further in view of Matsuo ct al. (US 4,656,158). WO 56/30057 teaches synthetic
peptides and pharmaceutical compositions for the treatment of systemic lupus erythematons. The peptides are based on the
complementarity-determining region of the heavy or light chain of a pathogenic anti-DNA monoclonal antibody that induces a
symemic lupus erythematosos disease (see page 4, lines 9-19). The peptide inhibits the proliferative response and cytokine secreion
of T lymphocytes of that are high respoaders to systemic [upus erythematosus inducing sutoamibodies (pee claim 2). The
pharmaceutical composition for the trestment of systemie lupus erythematosus comprises an effective amount of & peptide and a
pharmeaceutically acceptahle carrier (sce claim 12). WO 96/30057 does not specifically disclose a pharmaceutical composition
comprising a peptide and a substituted beta-cyclodextrin in a lyophilized form.

Badwan et al. teaches a method for enhancing the solubilization of a drug with cyclodextrin (see abstract). Matsuo et al. teaches the
lyophilized form of a pharmaceutical composition compriging a peptide active ageni (gee claim 5). Therefore, &t would have cbvious
to prepare a pharmaceutical composition in lyophilized form comprising the pepride disclosed by Mazes, E. et al. o trest systemic
lupus erythematosus (currem application, claims 1-6, 12-18, and 32-58).

Claims 1-6, 12-18, and 32-58 mees the criteria set ont in PCT Article 33(4), and thus bave industrial applicability because the subject
matter claimed can he made or used in industry.

Form PCT/ISA/237 (Box No. V) (Jamuary 2004)
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PATENT COOPERATION TREATY ! é'
From the INTERNATIONAL SEARCHING AUTHORITY
To:
JOHNP. WHITE PCT
COOPER & DUNHAMLLP_ . _
.- . . THE INTERNATIONAL SEARCH REPORT AND
NEW YORK, NY 10036 3
o ) THE WRITTEN OPINION OF THE INTERNATIONAL
! : i m 6 o SEARCHING AUTHORITY, OR THE DECLARATION
! - ~ (PCT Rule 44.1)
i -
: PN Date of mailing
Appiicant 4 O yont & Tl reference FOR FURTHER ACTION Se puragraphs 1 and 4 below
International application No. International filing date
PCT/USO4/00953 (day/morah/year) 14 Jamary 2004 (14.01.2004)
Applicam
TEVA PHARMACEUTICAL INDUSTRIES, LTD.
1. X The applicant is hereby notified thet the internatioml search report and the written opinion of the International Searching
Authority have been emablished and are transminted herewith.
Filing of smendments snd sistement under Article 19: ——) J\'R\GE,“_
‘The spplicant is entithed, If be so wishes, 1o amend the claima of the international application (see Rule 46):
When? The time limit for flling such amendments is normally two months frown the date of trapsmiital of the international
search repart.
Where? Direcily o the Incrontional Buresu of WIPO, 34 chemin des Colombeaes _1_ DO | [CEE‘E"A_J
1211 Geneva 20, Switseriand, Facsimile No.: +41 22 740 14 35 i.:;’h.,;
For more detailed instractions, see the notes on the aceompanying sheet. I
2. [] The applicamt is hereby norified thar no insernational search repor will be established and thar the declararion under
Article 17(2)(s) to that effect and the written gpinion of tie Intermational Searching Authority are trangmitted herewith.
3. [] With regard to the protest against payment of (an) additions! fee(s) under Rule 40.2, the applicant is notified tha:
[C]  the prowest together with the decirion thervon hes boen traneminied to the International Bureau together with the spplicant's
request to forward the texts of both the protest and the decision thereon to the designated Offices.
[T 1o decision has been made yet on the protest; the applicant will be notifisd as s0on as a decision is made.
4. Remindors )
Shortly adter the expiration of 18 manths from the priority date, the international application will be published by the International
Burean. If the applicant wishes 1o avoid or postpone publicarion, a notice of withdrawal of the international spplicstion, or of the
priority claim, must reach the Imernational Buresy as provided in Rules 90biv.1 and 90bis.3, respectively, before the completion of
The spplicant may submit comments on an informal basis on the written opinion of the Internationa] Searching Authority 1o the
Interoational Buresu. The Interntional Burenu will send a copy of such comments to all designamd Offices unless sn international
preliminary examinstion repors has been or is 10 be estsblished. These comments would also be made available  the public but not
before the expiration of 30 montha from the priority date.
Within 19 meomths fram the priority date, but only in respeet of some designated Offices, a demand for interational preliminary
examination must be filed if the applicant wishes to postpone the entry nin the national phese unatil 39 monthy from the priority dete
{m some Offices cven Ixter); otherwise, the applicant must, within 20 monthy from the priority date, perform the prescribed acts for
cotry hao the nagional phase before those designated Offices.
In respect of other designated Offices, the time limh of 30 mowths (or later) will apply even if no demand is flled within 19 months.
See the Annex o Form PCT/IB/301 amd, for details shout the spplicsble time lmits, Office by Office, see the PCT Applicant’s
Gudde, Volume 11, National Chepters and the WIPO 1nternet site.
Name and mailing address of the ISA/ US Authorized officer !
Mail Swp PCT, Atin: ISA/US
Commiszioner for Patents Anand Dessi .
PO.Bm 4%
_ . Alexaadrh, Virginia 22313-1450 Telephone No, (#71) 272-0947 2;
Facsimile No. (A03) 305-3230
Fann PCT/ISA/Z20 (Jammry 2004) {See notes on accompanying shest)
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NOTESTOFORM PCT/ISA/220

These Notes are intended 1o give the*basic instructions concerning the filing of smendments under Article 19. The
Noites are based on the requirements of the Paient Cooperation Treaty, the Regulations and the Administrative
Instructions under tha1 Treaty. In case of discrepancy between these Notes and those requirements, the latier arc
applicable. For more detiled information, see also the PCT Applicant’s Guide, a publication of WIPO.

In these Notes, “Article,” “Rule” and “Section” refer 10 the provisions of the PCT, the PCT Regulations and the PCT
Adminisirative Instructions. respectively.

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The applicant has, after having received the international search report, one nity 10 amend the claims of the
internationnl application. It should however be emphasized tha, since all of the international application {claims,
description and drawings) may be smended during the international preliminary examination procedure, there is usually
no need to file amendments of the claims under Article 19 except where. e.g. the applicant wants the laner to be published
for the purposes of provisional protection or has another reason for amending the claims before international publication.
Furthermore. it should be emphasized that provisional protection is availsbie in some States only.

What parts of the Iniernational application may be amended ?
Under Article 19, only the claims may be amended.
During the iniernationsl phase, the claims may also be amended (or further amended) under Article 34 before

the Intemationa) Preliminary Examining Authority. The description and drawings may only be amended
under Article 34 before the International Preliminary Examining Authority.

Upon entry into the national phase, all parts of the intemational application may be smended under Article 28
or, where applicable, Article 41.

When ? Within 2 months from the date of transminal of the inlemational search report ar 16 months from the priority
date, whichever time limit expires later. It should be noted, however, that the amendments will be considered
as h"inl.e been received on time if they are received by the International Buresu after the expiration of the
IEPI'I:::- l).time limit but before the completion of the technical prepartions for international publication
{Ru

Where net to file the smendments ?
The amendments may anly be filed with the Intemnational Bureau and not with the receiving Office or the
Internationa| Searching Authority {Rule 46.2).

Where a demand for internations| preliminary examination has been/is filed, see below.

Hew?  Either by cancelling one or more entire claims., by adding one or more new claims or by amending the text of
one or more of the claims o filed,

A replacement sheet must be submitted for esch sheet of the claims which, on account of an smendment or
amendments, differs from the sheet ariginelly filed.

All the claims appearing on a replacement sheet must be numbered in Arsbic numerals. Where 1 claim is
cancelled, no renumbering of the other claims is required. In all cases where claims are renumbered, they must
be renumbered consecutively (Administrative Instructions, Section 205(b)).

The amendments must be made in the language In which the Internationsl application Is to be published.

What documents must/may accompany the smendments ?
Letter (Section 205(b)):
The amendments must be submined with a lem:r..

The lener will not be published with the international application and the amended claims. |t should not be
confused with the “Statemnent under Article 19(1)" {see below, under “Staternent under Article 19(1)").

The letier must be in English or French, at the choice of the applicant. However, If the langusge of the
internationsl application is English, the letter must be in English; if the language of the internationa}
application is Freach, the letter must be In French.

Notes 10 Form PCT/ISA/220 (first sheet) (July 1998; reprimt April 2002)
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From the INTERNATIONAL SEARCHING AUTHORITY

To:
JOHN P. WHITE P CT
COOPER & DUNHAM LLP
1185 AVENUE OF THE AMERICAS NOTIFICATION OF TRANSMITTAL OF
NEW YORK, NY 10036 THE INTERNATIONAL SEARCH REPORT AND
. THE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION
(PCT Rule 44.1)
Daic of mailing
(day/month/year)
p pprivial b ey FOR FURTHER ACTION  Sce paragraphs | and 4 below
Imernstional spplication No. Imermational filing dae
PCT/US04/00955 (day/month/year) 14 Jamary 2004 (14,01.2004)
Applicant

TEVA PHARMACEUTICAL INDUSTRIES, LTD.

1. DQ  The applicam is herelry norified et the International search report and the wrinen opinian of the Inernations] Searching
Fliing of amesdments and statenent under Article 19: )

The spplicant is entitled, If he 50 *..ales, 10 amend the claima of the international am ‘see Rule 46):
Whea? The time limit for fliwg such amendments is rormally twr - - “! = dute ¢ traremittr] 7t the tnternational
search repun.

Where? Dirctly t the Internstional Burcen: of WIPO, 34 chemin ¢bs Colombettes
1211 Geneva 20, Switseriand, Facsimile No.: +41 22 140 14 35

For mare detalled instructioes, see (he notes on the accompanying sheet.

2. [:] The spplican is hereby notified that no international search report will be esablished sied that the declaration under
Article 17(2)(s) to that effect and the written opinion of the Internationa] Searching Authority are trangmitted herewith.

3. []  wuh regard to the prosest againat paymess of (an) additional fee(s) under Rule 40.2, the applicant is notified thet:

[]  the protes together with the decision thereon has been transmittad 10 the Internazional Buress together with the applicant’s
request (o forward the texas of both the protest and the decision thereon 1o the designated Offices.
[ 20 cecision has been made yet on the protesz; the spplicant will be notified as %000 s a decision is made.

4. Remindsars

- Shartly after the expirstion of 18 mosthy from the priority date, the irternations]l spplication will be published by the Internmioml
Bures. If the applicamt wishes to svoid or postpont publication, a notice of withdrswal of the meesnational spplication, or of the
priority claim, muxt reach the Interrationsl Buresn ay provided in Rules S0bis.1 and 9085.3, respectively, before the completion of
The applicant may submh commens cn an informal basis on the written opinian of the Imemmiipnsl Searching Authority to the
Imernations] Bureay. The Internstional Buresn will sead & copy of such comments to al| designated Offices unless an internatiopal
preliminary examinmion report bas been or Is to be esmblished. These commnents would also be made availsbie to the public bat not
before the expiration of 30 months from the priority date.
Within 19 meuths from the priority date, but culy in respect of some designated Offices, » demand for inceymations]l preliminary
examination mum be filed if the spplicars wishes 1 postpone the entry into the national phese witfl 30 months from the pricrity dste
{in some Offices even later); otheywise, the applicant mmst, within 20 mesthe from the priority date, perform the prescribed ncts for
entry into the nxtiona) phase before those desigrated Offices.
In respect of other desigmted Offices, the time limix of 30 months (or later) will apply even i po denand Is filed within 19 moaths.
See the Anmex to Form PCT/IB/301 and, for demils abous the applicahle time limis, Office by Office, sce the ACT Applicant’s
Guigle, Volume 11, Nationa] Chapters and the WIPO Internet site.

Name and mailing address of the ISA/ US Authorized officer —
Mall Siop PCT, At ISA/US
Commissioner for Patenty Anand Desai / ‘U
Alcandria. Vicginia Z2313-1450
. Telepbone No. @71) 272-0947
Facsmile No. (703) 305-3230 o. #11)
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Ty T oy T —T o o gl cn fll officle ducmason. | iy peraom b
cckirany syt inrivde pestal cody -u-u—un
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" COBEN-VERED, Sheron : ' applicant end inrventor
Azar 167 " - “ievventcy coly (3f iis chech-bor -
Xfaxr” Saba ' D I marked, nﬂ.ﬂh_hbln.)
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Bon by e sypyplicamt s hﬂhﬂ(ﬂﬁhd’ s indivteg buluw) D spplicant anly .
GILB-ERT. Adrian ) . E lnlhundln-n
60B Apt. 5, Hankin Street . " taventor amly (f shis check-bux
Ra'snena 43465 - h_-_i-l.zujlhuq
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'.l'hp-—-lplh Dmﬂl—l Dum-‘::h Dgww =-uhi-r¢-=
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TEVA P'BARHACEUTICAL INDUSTRIES.
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BE)
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FI,
IL,

 LC,
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TEVA PEARMACEUTICALS USA, INC.: BB :

US TUnitéd States of America
(cntinuatiun—in—pnrt)

US: 60/439,950

filed: 14 Jeanuary 2003

(14.01.03)
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Box No.V  DESIGNATIOiw

The filing of this request ronsitmtes under Role 4.9(sa), the d:llmlhl ofllContracing§ States bound by the PCT:on the imemational
filing date, for the wdmt-durpumu svailable and, where spplicable, for the grant of both regions] and nations pateni
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O nmumn:huudpuhmmefwm
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she national law, ofan
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Boz Ne. V1° PRIORITY.CLAIM
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‘:?vkndudnhm-r:mb mmﬂﬁmdhuﬁnﬂﬂhmjhﬂ under |
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kem(@ . -
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Detx (seymonth/enr} Number Country (ar regional Qifice)

Bax Ns. VIII DECLARATIONS
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chuch-beaxay-belfow and indicass in the right colums the monber-of ench type of declaration): .m.

D Box No. VUL {i) Declaration 23 1o the idectity of the inventor

) Box Ne. VII(E) Declarstion s 10 the applicant’s entiilement, a3 st the inteynational filing
dise, tq apply for and be gramed & pment .
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Box No.JX CMECK LIST;L..~GUAGE OF FILING )

" | This international applicsticn eoataiar: This mmw;,:l ﬂ:;:n is lmpm by :! l'nllw;u N:_nba
. on g
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declarstion sheets : 9 2.0 original sepsrate power of siomey :
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e ot e
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contained the . - . puTpmEl aﬂnlemlllnl sesrch unzr' Section U2(b-quasr) :
E mw . (m) D gmmlln;hnm:m:llnh dnlllyonluamor
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"I Box No. X SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
. h--nmlﬁ.ﬁ—ﬂwﬂdﬁ”hﬂﬂﬁnﬂnﬁ“i-dﬁ-jﬂ_!ﬁm

TEVA PHARMACE CAL INDUSTRIES, LID.

3 c-mu:oflﬂmlmnpdunln:h

m&d mmnmnl application:
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4 Doty of e o | [ ot e

. Intermational Searching Authori ' . Transminsh
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NAME: ~Yehudah Ziv TE RAME: Trit Pinchasi . DATE |
TITLE: Manage?, Patents Department TITLE: Vice Presiden
. For receiving Office usc only . - d
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] actun m:lplh purponed _2. Drawings:

For Internationsl Buresu use only

Dae of receipt of the record copy
by the Imemationsl Bureau:
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TEVA PHARMACEUTICAL IRDUSTRIES, LID.

3-22-

Yehudah Livneh |

Manager, Patents Department

DATE
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SYNTHETIC PEPTIDES AND PHARMACEUTICAL
COMPOSITIONS COMPRISING THEM FOR THE TREATMENT OF SYSTEMIC
LUPUS ERYTHEMATOSUS

The present inveation relates to synthetic peptides and to pharmaceutical compositions
comprising them useful for the treatment of systemic lupus erythematosus (SLE) in humana.

Background of the Inventjon .

Avtoimmune disesses are characterized by imnnne responses that are directed against
self antigens. These responses are maintained by the persistent activation of self-reactive T
lymphocyu.lenphocyumnpeuﬁullymunduponmgnmmuffomsndemﬂf
antigens a3 a complex with self major histocompatibility complex (MHC) gene products on
the surface of antigen-presenting cells (APC).

Systemic lupus erythematosus (SLE) is an autoimmume disease of unknown origin and
ame. Despite the extensive research on the mechanisms underiying the induction and
development of SLE, the information vsilable on the etiology of the disease is very limited
due to the heterogeneity of SLE patients on one hand, and the lack of an experimental model
in which the induction of the disease could be controlled, on the other hand.

TheauuafSLEisMndithshﬂnwdinicﬂmnifesmim
Furthermore, no specific treatment aimed towards the prevention or cure of SLE is available.
Despite the extensive research on the mechanisms undertying the induction of SLE, the
information on the etiology of the discase is very lLimited. Studies on SLE have been
performed unti] recently using peripheral blood lymphocytes (PBL) of patients at different
clinical stages and under various treatment protocols. Alternatively, murine srains that
develop spontaneous SLE-like disesss wero investigated as a model for SLE. This kind of
analysis led o incomplete and confining interpretations of the role of various immunological

)3
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and non-immunological factors in either inducing or sustaining the disease, mzinly due to the
heterogeneity of patients on one hand and the inability to control the induction phase of the
disease in murine SLE strains on the other hand. '

Sévera! years ago, an animal model of SLE has been established in the laboratory, of -

oneofthqmt_invum.]hhmoﬂ,hudmﬂmmaptofﬂwidiﬂypicm

developed 8 wide spectrum of lupus-related autosntibodies and clinical manifeststions

(Mendlovic ct al., 1988). The induction was carried out by the immunization of mouse strains
that do pot develop any spomtancous sutoimmune disorders, with a human mti-DNA
monoclonal antibody (mAb) which bears a commen idiotype termed 16/6 1d (Shoenfeld et al.,
1983). Following immunization, the mice produced antibodies specific to the 16/6 Id,
amibodies that bear the 16/6 Id and antibodies directed against different muclear antigens
(dsDNA, ssDNA, Sm, ribonucleoprotein (RNP), Ro, La and others) The serological findings
were associated with leukopenia, elevated erythrocyte sedimentation rate, proteinuria,
abundance of immune complexes in the kidneys and sclerosis of the glomeruli (Mendlovic et
al., 1988), which are typical manifestations of SLE. The preseat inventors have further shown
that the experimental disease could be induced by & murine anti-16/6 Id mAb (Mendlovic et

al, 1989) and by the mouse anti-anti 16/6 Id (16/61¢+) mAb (Waisman et al., 1993). The

induction of the disease is genetically controlled, and thus is struin dependent (Mendlovic et
al., 1990). This unique model for the induction of experimental SLE provides the appropriate
tools to clearly dissect the different steps and the linked immune parameters involved in the
induction and development of SLE.

SLE is a systemic auwimmune disease characterized by the formation of
autcantibodies against self-antigens, much as DNA, Sm, Ro, La, RNP, cardiolipin and
histones. The etiology of SLE is unknown, and understanding the mechanism by which these
scif-antibodies arise might provide insight to this problem. For this purpose, the present
inventors have produced a variety of monoclonal sutoantibodies derived from CIHLSW mice
in which experimental SLE was induced. As a rule, the monoclonal autoantibodies that were
capable of eliciting antibodies that bear the 16/6 1d or react with it were found to be
pathogenic and thus capable of inducing experimental SLE (Fricke et al., 1990; Sthoeger et
al., 1993). Later on, the variable (V) regions of nine autoantibodies that bind either DNA or
Hela nuclesr extract (NE), isolated from the C3HLSW mice with experimental SLE, were
sequenced (Waisman and Mozes, 1993). Monoclonal antibodies with different shecificity
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autoantibodies. Three mAb were found t bind DNA, and were shown to exhibit sequence
characteristics of pathogenic anti-DNA antibodies. One of these- mAD, designated 2C4C2, was

shown to'use a heavy (H) chain V region gene (V) identical to the Vy of anti-DNA mAb .

isolated from other hupus-prone mice, namely (NZB x NZW)F,. The light (L) cbain V region

gene (V,) of mAb 2C4C2 is 98% homologous t the V. of another snti-DNA mAb, also

isolated from (NZB x NZW)F, mice. The other two anti-DNA mAb, designated 5G12-4 and
5G12-6, share 93% of their Vy sequences with that of mAb 2CAC2. Six mAb bound proteins
of Hels NE. The nine mAb use a wial of five Vy and four V, germ-line genes,
demonstrating that the mutosntibodies induced in mice with experimenta! SLE do not originate
from one B cell clone. Three of the nine Vi and V, were identical in sequence to germ-line
genes, while at least three others had somatic mutations. The latter suggests that these
autoantibodies arise in mice by both usage of existing (pre-immune) B calls, and through an
sntigen-driven process. Furthermare, it appears that mitoantibodies found in mice with
oxperimentsl SLE use genetic elements similar to those used by mAb that were isolated from
mouse strains which develop hupus spontaneously.

T cells play an important role in the induction and development of experimental SLE.

Thus, T cell lines and clones specific to the 16/6 1d were shown to induce experimental SLE
in syngeneic recipients similarly to the 16/6 antibody. Therefore, following the inoculation of
the activated cells of the lines, the mice developed both the serology and the renal damage
which is typical to SLE (Fricke et al., 199]). Furthermore, a 16/6 1d specific T cell line of
C3H.SW origin induced SLE in C57BL/6 mice that were shown to be resistant to the
induction of the disesse following injections with either the 16/6 Id or the anti-16/6 Id mAb
(Mendlovic et al., 1990).

In an attempt to identify the pathogenic region of the 16/6 Id, (Fab’); fragments were
prepared of the 16/6 1d mAb and were found to retain the specificity and pathogenic capacity
of the whole 16/6 Id molecule (Ruiz et al., 1994).

The mAb 5G12 that was isolated from mice with experimental SLE and was shown to
bind DNA and bear the 16/6 1d, is capable of inducing experimental SLE in mice (Waisman
et al,, 1993). T cells that react specifically to mAb by proliferation, are probably reacting to
peptides representing sequences from their complementarity-determining regions (CDR). It is
very likely that the T cells recognize the V regions of the above antibodies since they do not
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react with other antibodies that carry the same coostant region but have different specificities.
Within the varisble region, the regions with the bighast probability to be recognized are the
CDR, since those are the regions that differ the most between the various antibodies. The
CDR regions of the Vy; sequences of the nine pathogenic murine mAb mentioned above that
induce SLE in mice, are boxed in Fig. 1 of Waisman and Mozes, 1993, in which the complete
mucleotide and deduced amini acid sequences for the Vy of the nine mAb are presented.

Summary of the Iuvention

It is &n object of the preseat invention to provide means for specific trestment of

For this purpose, the'invention provides peptides and analogs thereof based on the
CDR regions of pathogenic monoclonal sutoastibodies isolated from mice with experimental
SLE. :

Thus, in oue aspect, the invention relates 1o & synthetic peptide selected fram the
group consisting of: o

(i) a peptide of at least 12 and at most 30 amino acid residues based on s
complementarity-determining region (CDR) of the heavy or light chain of & pathogenic anti-
DNA monoclonal antibody that induces a systemic lupus erythematosus (SLE)-like disease in
mice (hercinafter CDR-based peptide), a salt or & chemical derivative thereof:

(ii) an analog of a CDR-based peptide defined in (i), a salt or a chemical derivative
thereof,

iii) a dual synthetic peptide comprising two such peptides of (i) or analogs of (ii)
covalently linked to one ancther either directly or through a short linking chain;

(iv) a peptide polymer comprising a plurality of sequences of said peptide (i) or analog
thereof (ii); and :

(v) a peptide polymer (iv) attached to a macromolecular carrier.

In one embodiment of this aspect, the synthetic peptide is capsble of:

(i) inhibiting specifically the proliferative response and cytokine secretion of T
Iymphocytes of mice that are high responders to SLE-inducing autoantibodies; or
(i) inhibiting development of SLE in mice that are susceptible to SLE-

induction by pathogenic autoantibodies.

) 8/
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The synthetic peptides and analogs thereof according to the invention may be selected
from the group consisting of peptides having the sequences I to V herein, wherein:
(i) the peptide of sequence I has the formula:

TGYYX, X; X X, X;QSPEKSLEWIG 1)

wherein X, is Met, Als or Val; X, is Gin, Asp, Giu or Arg; X, is Trp or Ala; X, is Val *
' or Ser; and X is Lys, Glu or Ala;
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(ii) the peptide of saquence IT has the formula: ,
EINPQTGGX‘X,X.X.X..X..XI,KAIEAT m
mﬁnx.qu,ueudlnr,VﬂorAl;;x.hTyror!’he;x,ilA;norAlp;xw

is Gin or Glu; X, is Lys or Gfu, and X,, is Phs or Tyr;
(iii) the peptide of sequence III has the formula:

YYCARX; X X1sXuPYAX; X YWGQGS [

wherein X,, is Phe, Thr or Gly; X, is Len, Ala or Ser; X, is Trp or Ala; X, is Glu or
L,I:x“ilMﬂﬂfAlll.ld.x“ilAlp.LYI“k:
(iv) the peptide of sequence IV bas the formula:

G Y NXyp Xoo Xas X Xpp Xpt SHG Xs Xy LEWIG  [IV]

wherein X,y is Met.or Ala; Xy is Asn, Asp or Arg; X,, is Trp or Als; Xy, is Val or
Ser; X, is Lys or Glu; X, is Gln or Ala; X,, is Lys or Glu, and X, is Ser or Ala; and
(v)ﬁepepﬁdeofuqqumethu&zfoxmul:

YYCARXy XauXsa Y GXpo X3y Xn GQGTL V]

wherein Xy is Ser or Phe; Xy, is Gly or Ala; X is Arg, Ala or Glu; Xy, is Asn or Asp; X,,
is Tyr or Phe, and X;; is Trp, Hisor Ala.
In prefexred embodiments, peptides I to V have the sequences 1a-Va herein:
TGYYMQWVKQSPEKSLEWIG a)

EINPSTGGTTYNQKFKAKAT ()
YYCARFLWEPYAMDYWGQGS (i)
GYNMNWVKQSHGKSLEWIG (IVa)
YYCARSGRYGNYWGQTL (va)

Peptides Ia to ITla are based on the CDR1, CDR2 and CDR3 regions, respectively, of
the V), chain of mAb 5G12, and peptides IVa and Va are based on the CDRI and CDR3
regions, respectively, of the Vy; chain of mAb 2C4C2 (Waisman and Mozes, 1993).

In snother aspect, the invention relates to pharmaceutical compositions for the
treatment of SLE comprising a synthetic peptide or peptide polymer of the invention and a
pharmaceutically acceptable carrier. '
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comprising administering to a SLE patient an effective amount of a synthetic peptide or
peptide polymer of the invention.

l. . R \ .
Figs. 1A-B show the presence of anti-DNA antibodies in sera of SJIL (1A) and

. BALB/c (1B) mice immunized with mAb 5G12, peptides Ia and TlIa and a control peptide

278, or non-immunized. Sera of individual SJL. or BALB/c mice immunized with either one
of the indicated antigens, taken three months after the booster injection, and sera of age-
matched naive mice, were tested for anti-ssDNA antibody titers. Following incubation with
the dihsted sera, goat anti-mouse IgG (y-chain specific) conjugated to peroxidase was added.
Results were expressed as mean OD of each mouse group.

Figs. 2A-B show the. presence of Hela anti-nuclear extract (NE) antibodies in the
sera of SJL (2A) and BALB/c (2B) mice immumized with same antigens as in Fig. 1.

Figs. 3A-B show the presence of anti-RNP, Sm, Ro and La antibodies in the sera of
SIL (3A) and BALB/c (3B) mice immunized with peptides Ia and Illa or with control
peptide 278, and normal mice.

Figs. 4A-B show the presence of anti-DNA (4A) and anti-HeLa NE (4B) antibodies
in the sera of BALB/c mice tolerized with peptide Ia or with control peptide p307, and
immunized with either peptide Is or mAb 5G12.

Figs. 5a-b show in vivo inhibition of lymph node cell (LNC) proliferation responses
i BALB/c (5a) and SJL (5b) mice to the CDR-based peptides Ia and Hla, respectively,
following treatment with the latter.

Figs. 6a-b show i vivo inhibition of LNC to mAb 5G12 in BALB/c (6a) or SIL
(6b) mice treated with peptide 1a and ITla, respectively.

Figs. 7a-b show in vivo inhibition of LNC proliferation to the human monoclonal
anti-DNA 16/6 1d amibody in BALB/c (7a) and SJL (7b) mice treated with peptide Ia and
Illa, respectively.

Fig. 8 shows binding of peptides In and Illa to the surface of splenic antigen-
presenting cells of different mouse strains.

Fig. 9 shows antibody titers in sera of SLE patients and healthy umman controls by
testing their seva for the ability to bind the peptides la, Tia and [ila, or mAb 5GI12 or a
comtrol peptide.

-/’87
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Detailed Descriution of the laveats -

The present invention relates to syothetic peptides that are based on the CDR of
monoclonal entibodies are obtained from supernatants of hybridomas produced by fusion,
for example, of spleen cells of CIHLSW mice immunized with an anti-16/6 1d mAb, with
X63.653 plasmacytoma cells (Waisman and Mozes, 1993).

Endlp:leofmchpepﬁduuelhmeo'ffmmuluhmVIhaﬁlgbnedm.
reapectively, the CDR1, CDR2 and CDR3 regions of the heavy chain of mAb 5G12 and the
CDR1 and CDR3 regions of the heavy chain of mAb 2C4C2 (Waisman and Mozes, 1993),
and snalogs thereof | ©

Analogs of parent peptides 1-Va contemplated by the invention include substitution,
deletion and sddition snalogs as described herein Substinsion analogs have amino acid
mblﬁmﬁomndiffamtpuiﬁon.ﬂlmsubuiuﬁml?dngmmbudmﬂnmhme,
hydrophobic-hydrophilic pattarn and charge of the amino acids.

Amino scids may be divided along the lines of volume, hydrophobic-hydrophilic
pantern and charge. With respect to volume, those of ordinary skill in the art understand that
the amino acids with the largest volume are Trp, Tyr, Phe, Arg, Lys, lle, Len , Met and His,
while those with the smallest volumes are Gly, Ala, Ser, Asp, Thr and Pro, with others being
in between.

With respect to hydrophobic-hydrophilic pattern, it is well known that the amino
acids Gly, Ala, Phe, Val, Leu, lle, Pro, Met and Trp are hydrophobic, wheress all of the
remaining amino acids are hydrophilic. Among the hydrophilic amino acids, Ser, Thr, Gin,
lndTyrhlvemchlrge.whileArg,Lys,HiSIndAlnhlvelpmiﬁvechmndA.lplnd
Glu have negative charges. '

In selecting peptides 1 be tested for their potential in inhibiting the proliferative
response of T lymphocytes of mice that are high responders to SLE-inducing sutoantibodies,
it is important that the substitutions be selected from those which cumulatively do not
substantially change the volume, hydrophobic-hydrophilic pattern and charge of the
comresponding portion of the unsubstinsted parent peptide. Thus, a hydrophobic residue may
be substituted with a hydrophilic residue, or vice-versa, as long ss the total effect does not



substantially change the volume, hydrophobic-kydrophilic pattern and charge of the
corresponding unsubstituted parent peptide.

It should be understood that other modifications of the peptides and anslogs thereof °

mlhomtanphudbyﬂnmiwnﬁu.mmepqﬁghormsofﬁm
invention is intended to include a “chemical derivative” thereof which retains at least a
portion of the function of the peptide which permits its utility in preventing or inhibiting T

' cell proliferative responses and mutnimmune disease.

A “chemical derivative” of 8 peptide or analog of the present invention containa
additional chemical moieties not normally a part of the peptide. Covalent modifications of
the peptide are included within the scope of this invention Such modifications may be
introduced into the molecule by reacting tarpsted amino acid residues of the peptide with an
organic derivatizing agent that is capable of reacting with selected side chains or terminal
residues. Many such chemical derivatives and methods for making them are well known in
the art.

Also included in the scope of the invention are salts of the peptides and analogs of
the invention. As used herein, the term “salts™ refers to both salts of carboxy] groups and to
acid addition salts of amino groups of the peptide molecule. Saits of a carboxyl group may
be formed by means known in the art and include inorganic salts, for example, sodium,
calcium, ammonium, ferric or zinc salts, and the like, and salts with organic bases such as
those formed for example, with amines, such as tricthanclamine, arginine, or lysine,
piperidine, procaine, snd the like. Acid addition salts include, for example, salts with
mineral acids such as, for example, hydrochloric acid or sulfuric acid, and salts with orgenic
acids, such s, for example, acetic acid or oxalic acid. Such chemical derivatives and salts
are preferably used to modify the pharmeaceutical properties of the peptide insofar as
stability, solubility, etc., are concerned.

Examples of peptides and analogs thereof are as follows:

123 456 78 910111213 1415161718 1920
TGYYMQWYKQ SPEKSLEWIG (o
and substitution snalogy thereof in which Met at position 5 is substituted by either
Ala or Val; Gln at position 6 is substituted by either Asp, Glu or Arg; Trp at position 7 is
substituted by Ala; Val at position 8 by Ser; and Lys at position 9 is substituted by either



Giu or Als; and deletion analogs thereof in which up 1 5 amino acid residues are delcted
from the C-terminal of pejtide la. |
(ii) Peptide Iia of the formula ;
123 4567 8910111213 1415 16 17181920
EINPSTGGTTYNQKPKAKAT ()
and substitution analogs thereof in which Thr in positions 9 and 10 are each
substituted by either Val or Ala; Tyr at position 11 is substituted by Phe; Asn at position 12
is substituted by Asp; Gin xt position 13 by Ghu; Lys st position 14 by Ghu; and Phe at
pasition 15 by-Tyr, and deletion analogs thereof in which up t 5 amino acid residues are
deleted from the C-terminal of peptide Il
G} Peotide Il of thic formula :
12345678 9101112 13141516 17181920
YYCARFLWEP YAMDYWGQGS ()
and substitution analogs thereof in which Phe at position 6 is substituted by either
Thr or Gly; Leu at position 7 is substituted by cither Ala or Ser; Trp at position 8 is
substituted by Ala; Glu at position 9 is substituted by Lys; Met at position 13 by Als; snd
Asp at position 14 by either Lys or Ser; and deletion analogs thereof in which up to 5 amino
acid residues are deleted from the C-terminal of peptide Ila.
fiv) Peptide IVa of the formuia <
1234 567891011121314 1516 1718 19
GYNMNWVKQS HGKSLEWI G (Va)
and substitution analogs thereof in which Met &t position 4 is substituted by Ala; Asn
at position § is substitrted by either Asp ar Arg; Trp at position 6 is substituted by Ala; Val
at position 7 by Ser; Lys at position B by Giu; Gln at position 9 by Ala; Lys a position 13
by Glu; and Ser a1 position 14 by Als; and deletion analogs thereof in which up to 5 amino
acid residues are deleted from the C-terminal of peptide IVa_
{v) Peptide Va of the formuls ;
123456 78910111213 1415161718
YYCARSGRYGNYWGQG TL (V)
and substitution analogs thereof in which Ser at position 6 is substituted by Phe; Gly
at position 7 is substituted by Ala; Arg at position 8 is substituted by either Ala or Glu; A
at position 11is substinnted by Asp; Tyr at position 12 by Phe; and Trp at positior 13 by

/¥
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ither His or Als; and deletion analogs thereof in which up to S amino acid residues are

deleted from the C-terminal of peptide Va.

Once an snalog in accordance with the present invention is produced, its sbility 1o

inhibit the proliferative response of T lymphocytes of mice that are high responders to SLE-
inducing Mhdiﬂ may be readily determined by those of ardinary skill in the art
without undue experimentation using tests such as those described herein. One test which

" may be readily conducted is for the sbility of substitted peptides to inhibit in vitro the

proliferative responses of certain T cell lines and clones specific to SLE-inducing
autoantibodies. The T cell lines and clones may, for example, be the T cell lines and clones
specific to the 16/6 Id mAb (Fricks et al., 1991) established from imnnmized lymph node
cells of mice by previcusly described methodology (Axelrod and Mozes, 1986). Cells are
exposed 1o the stimulating antibody. presested on irradisted syngeneic spleen cells in the
presence of enriched medium every two weeks. The T cell lines are cloned by the standard
limiting dilution technique.The proliferstive responses of these T cell lines and clones are
tested, for example, by the method described in Materials and Methods, section (g), berein.

Ancther test which can be conducted in order 1o select analogs having the desired
activity is to test for the ability of the substituted peptides to inhibit the ability of the T cell
lines and clones to provide help to peptide-specific B cells in the presence of the paremt
peptide. The substituted peptides may also be tested for their ability o bind directly,
following biotinylation, to MHC Class II products on antigen-presenting cells of the
relevant strains. For this purpose, N-terminal biotimylation of the relevant peptides is
pesformed st 0°C with an excess of biotin-N-hydroxysuccinimide in aqueous solution
{(Mozes et al., 1989). Mouse splenic adherent cells or human penphenl blood lymphocyte
(PBL)-adherent cells (1x105/sample) are incubated with biotinylated peptides in PBS
containing 0.1% bovine serum albumin (PBS/BSA) at 37°C for 20 br, followed by
incubation with phycoerythrin-streptavidin for 30 min at 4°C. After each incubation, the
cells are washed twice with the above solution. Thereafter, the ceils are analyzed by flow
cytometry using FACScan, In each analysis, a minimum of 5000 cells are examined (for
above procedures, see, for example, Mozes et al., 1989; Zisman et al., 1991).

A furtber test which can be conducted is to test for the ability of the analogs 10
inhibit cytokine secretion by the T cell line or by T lymphocytes oh lymph nodes of mice
that are high responders o SLE-inducing autoantibodies. The cytokines are detected as

/%Y
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follows: IL-1 activity is assessed mwnmm;.ﬁpfmnmm
antibodies (a3 described below for IL-4, IL-6, IL-10)-or using the LBRM-33(1A5) assay
(Conlon, 1983) in which 1A5 cells are stimuisted in the presence of phytohemaggiutinin
(PHA), with either supernatests or recombinant IL-1 st various concentrations 1o secrete IL-
2. Following an overnight incubation, supernatants of 1AS cells are transferred to the IL-2
dependent cywtoxic T lymphocyte (CTLL) line. Stinmulation of the CTLL line by IL-2 is
measured after 24 br by incorporation of 3[H]-thymidine. IL-2 is directly detected using the
IL-2 dependent CTLL line or by ELISA_ Levels of IL-4, IL-6, IL-10, INFy and TNFa in the
supcmatants ars determined by ELISA using sntibodies to the various cytokines
(Phamingen, San Diego, Ca., USA) acroning to the manufacturer’s instructians.

Peptides which test positive in one or mare of these in wiro tests will provide &
reasonable expectation of in wvo activity. However, in vivo tets can also be conducted
without undue experimenation. Thus, for example, adult mice may be injected with the
candidate peptide at either day -3 or day 0. The mice are then immunized with the discase-
inducing autoantibody or with the peptide. Ten days later, lymph node cells of the mice are
tested for their ability to proliferate to0 the immunogen in order to find out the inhibitory
capacity of the candidate peptide. '

Ancther such /n wwo snimal test. consiss in measuring the therspeutic activity
directly in the murine model in wvo for the production of SLE as described sbove. The
peptides can be injected into the mice in which experimental SLE is induced by different
routes at different dosages and at different time schedules. In order to determine the
pharmacokinetic parameters of the analogs, including volume of distribution, uptake into
antigen-presenting cells and clearance, one can use biotinylated derivatives of the anslogs.
The concentration of the soluble fraction of the analogs in the various body fluids can be
determined by ELISA, using svidin-costed plates and specific anti-peptide antibodies. Cell
bound anslogs can be analyzed by FACS, ming fluorochromo-conjugated avidin or
streptavidin. Furthermore, the treated mice can be tested periodically in order to determine
the cffect of the peptides on the sutoantibody responses and on discase manifestations
elicited in the mice by the SLE-inducing autoantibody.

Another in vivo procedure consists in tolerizing newborn mice with the candidate
peptide followed by immunization of the mice with the pathogenic autoantibody, such s
16/6 1d+, or with the same peptide, and following the disease manifesiations, such as

/
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proteimuria, abundance of immune complexes in the kidoeys and sclerosis of the glomeruli.

lt'MMbemesiththmwhiehhmbmm '

to be opersble in the examples herein, those of ordinary skill in the art will be able o
determine additional analogs which will also be operable following the guidelines presented

herein without nndmu:pmmennuon

- A relatively simple i vitro test can also be conducied in order to assay for the
expected therapeatic efficacy of any given substituted peptide on any given SLE patient. In
order 10-assess the ultimate goal of producing peptides that will bind with high affinity to the
appropristc MHC Class 11 molecules but will not lead to further activation of T cells and
will therefore have a therapeutic effect on SLE patients, the peptides may be smayed,
following biotinylation, for their sbility to bind directly to HLA Class II products on
antigen-presenting cells in the peripharal blood lymphocytes of the SLE patients. Healthy
control donors aud control peptides may be used in such assays 1o verify their specificity.

A preferred form of the therapextic agent of the invention is a peptide selected from
the group of peptides of formulas 1 to V herein, including peptides 1a to Va and substitution
and/or deletion analogs thereof.

Another prefesred form of the therapeutic agent in accondance with the present
invention is the form of a multi-epitope single peptide. Thus, in a preferred embodiment,
dual petides consisting of two different peptides selected from the group of peptides of
formula 1-V herein, are covalently linked to one another, such as by a short stretch of alanine
residues or by a putsative site for proteolysis by cathepsin. See, for example, U.S. Patent
5.126,249 and European Patent 495,049 with respect to such sites. This will induce site-
specific proteolysis of the prefered form into the two desired mnalogs. Altematively, a
oumber of the same or different peptides of the present invention may be formed into a
peptide polymer, such as, for example, polymerization of the peptides with a suitsble
polymerization agent, such as 0.1% glutaraldehyde (Audibert et al. (1981), Nature 289:593).
The polymer will preferably contain from 5 to 20 peptide residues. Such peptide polymers
may also be formed by crosslinking the peptides or attaching multiple peptides to
macromolecular carriers. Suitable macromolecular camiers are, for example, proteins, such
as tetanus toxoid, and linear or branched copolymers of amino acids, such as a linear
copolymer of L-alanine, L-glutamic acid and L-lysine and a branched copolymer of L-
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tyrosine, L-glutamic acid, L-alanine and L-lysine (T,G)-A-L-, or multichain poly-DL-
almine (M. Sela et al. 1955, L. A, Chem, Sog, 77:6175). The conjugates are obtained, fior
example, by first coupling lhopepﬁdevvit!lam-nluble carbodiimide, such as 1-ethyl-3-
(3"-dimethylaminopropyl)carbodimide hydrochloride, and then performing the cosjugation
with the macromolecular carrier as described by Muller, G.M. et al. (1982) Proc. Natl. Acad.
Sci. USA 79:569. The contents of the coupled peptide in each canjugate are determined by
amino acid analysis, in comparison to the composition of the carrier alone.

Amﬂjn;bmeunbodimmtofthnptuﬁﬂinvuﬂimumormmpqﬁde
may be attached to & suitable macromolecular carrier or may be polymezized in the presence
of glutarsldehyde. _ _

The peptides, polymérs thereof or their conjugates with suitable macromolecular
carriers, will be given to patients in a form that insures their biogvailability, making them
suitable for treatment. If more than gne peptide analog is found to have significant inhibitory
activity, these analogs will be given to patients in a-formulation containing & mixture of the
synthetic peptide according to the invention, a conjugate thereof with a suitable
macromolecular carrier or a polymer thereof optionally with a pharmaceutically acceptabie
carrier.

Any suitable route of administration is encompassed by the invention, including oral,
intravenous, subcutaneous, lmnlrtlu.lllr. intramuscular, inhalation, intranasal, imrathecal,
intraperitooeal, intradermel, transdermal or other known routes, including the enteral route.

The dose rapnges for the administration of the compositions of the present invention
should be large enough o produce the desired effect, whereby, for example, an immune
response to the SLE-inducing autoantibody, as measured by T cell proliferation i vitro, is
substantially prevented or inhibited, and further, where the disease is significantly treated.
The doses should not be 30 large as to cause adverse side effects, such as unwanted cross
reactions, generalized immunosuppression, anaphylactic reactions and the like.

Effective doses of the peptides of this invention for use in treating SLE are in the
range of about 1ug 10 100 mg/kg body weight The dosage administered will be dependent
upon the age, sex, health, and weight of the recipient, kind of concurrent treatment, if any,
frequency of treatment, and the nature of the effecs desired. -

il
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© V herein, are aimed at inhibiting or suppressing specific antigen responses of SLE

patients, without affecting all other immune responses. This approach is of the utmost

hmmﬁdwmmmmﬁnMDboMﬁrm
years and the currently accepted treatment for SLE involves administration of imnmuno-
suppressive agents, such as corticosteroids and/or cytotoxic drugs, that are both non-specific

" and have multiple sdverse side effects.

The present invention will now be described in more detail in the following non-
limiting Examples and the accompanying figures:

m
Materials and Mcthods

a) Mice : Mice (BALB/c and SJL/]) were obtained from the Jackson Laboratory,
Bar Harbor, Maine, USA and from Olac, Show’s farm, Bicesper Oxon, England. Mice were
used at the ags of 6-12 woeks. 1n some studies nsonatal mice were also used.

b) Human mAb 16/6 Id ;: The human mAb 16/6 is an anti-DNA antibody originally
of the 1gM isotype and switched in culture to IgGl. The mAb was derived from s patient
and expresses & common idiotype, the 16/6 1d (Shoenfeld et al., 1983; Mendlovic et al,,
1938). The hybridoma cells secreting this mAb are routinely grown in culture, and the
antibody is isolated from culture supernatants using an affinity column of Protein G coupled
to Sepharose™,

¢) Eroduction of mouse mAb SG12 and 2C4C2; Experimental SLE was induced
in C3H.SW female mice by immunization with the previously described murine anti-16/6 Id
mAb (Mendlovic et al., 1589). Four months later, two mice were sacrificed and their spleen
cells were fused with X63.653 plasmacytoma cells. Hybridoma cells that secreted
sutoantibodies were cloned by limiting dilution in 96-well microtiter piates. The sequence
characteristics of nine monoclonal sutoantibodies secreted by nine of the hybridoma clones
were characterized (Waisman and Mozes, 1993). The mAb designated 5G12 and 2C4C2
were isolated and affinity purified from the hybridoma supernatants using a goat anti-mouse
Ig-Sepharose™ 4B column. The 5G12 mAb was found to be an anti-DNA mAb that besr the
16/5 Id and have the IgG2a isotype. The 2C4C2 mAb was found to be sn anti-DNA and
anti-cardiolipin mAb and to be of the IgM isotype. The nuclectide and deduced amino acid

192
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sequences for the V), of both 5G12 and2C4C2 mAb gre presented in Fig. 1 of Waisman and
Mozes, 1993, in which figure the CDR regions are boxed]..

d) Inductien of experimental SLE fn micz ; Mice were injected with the human
manoclonal 16/6 13 (1g/mouse) or the murine 16/6 1d mAb, ¢.g. mAb SG12 (20ug/mouse),
in complete Freund’s adjuvant in the hind footpads. Three weeks following injection, the
mice were boosted with the same amount of the immunizing antibody in phosphate-buffered
saline (PBS).The mice were then tested for sutosntibody production and clinical
mmifmﬁom_}mmui.ﬁeofupeimmm.'
Mmmmwdmmdbydllmthehqumu:dbloodeBSulmooﬁl
mdlluudbbodwthenyuedmlmmplmgplpmemdﬂnm“l
measured 6 bours later. White blood cell counts were determined afier the hemolysis of
heparinized blood. Proteinuria was messured in a semi-quantitative manner, using a
Combistix kit (Ames, Stoke Poges, Slough, UK.): Immunohistology was performed by
incubstion of fixed frozen cryostat sections with FITC-labeled antibodies 1o mouse Ig.
Snininngisualiudviluleoflﬂmemmimu;pe

RYE : sgrhe: ) jA) : ELISA was utilized for the
detection and quantitation of antibodies in experimental mice, and in humans, Polptym:e
microtiter plates were coated with the relevant antigen or antibody, and sera dilutions or
supematants derived from the buman or mouse cell cultures were added to the blocked
plates. Specific binding was determined following the addition of peroxidase-conjugated
antibodies agninst the appropriate immmoglobulin (Ig) (e.g. goat anti-human or goat anti-
mouse peroxidase-conjugated sntibodies) and the peroxidase substrate. Optical densities
mludn4l4nmnglnEUSArudc.

plifer: sponses of splesic poh nede cefls ; Cells (0.5x105/well)
dmvudfromﬂmsplemmdlymphnoduoftuhdudmmdmmmmlﬁndm
microtiter plates in the presence of different concentrations of the various immunizing
pathogenic sutosntibodies. At the end of 96 hours incubation, 0.5 uCi of IH-thymidine was
added for an additional 18 hours, after which cells were harvested and radioactivity was
counted.

h) Treatment of experimental mice : In order to either prevent induction of
experimental SLE or to cure mice afflicted with the disease, the following procedures were
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used:. (i) Newbom mics were tolerized with a peptide of the invention (100 g of the

peptide in PBS, intraperitoocally st 24 and 72 hours after birth). Six weeks later, the mice
were immunized with the pathogenic mutoantibody, e.g. 5G12 (16/61d+) and examined for
disease manifestations; (ii) A fint group of adult mice was injected with various
concentrations of the peptides before disease induction with the pathogenic autoartibody or
pethogenic T cell line; another group was injected with the peptides to be tested for their

' therspeutic effect six weeks following immunization st the peak of the serological response;

and a further group was treated at 4-6 months post-immunization after the establishment of
the ovest SLE disease. The number of injections with the peptides was determined based on
their effect on the discase induction and progression. The effect of the peptide trestment on
T cell proliferation, on the autoantibody production and on the disease manifestations was

_ ses of T cell § angd clones: T cell lines and clones specific
to the 16/6 Id were established from immunized lymph node cells as previously described
(Axelrod and Mozes, 1986). Celis were exposed to the stimulating antibody presented on
irmdiated syngeneic spleen cells in the presence of enriched medium every two weeks. The
T cell lines were cloned by the limiting dilution technique. Cells (10%well) were cultured
with 0.5x105 irradiated (3000 rad) syngeneic spleen cells in the presence of different
concentrations of either the specific stimulator of the line or control reagents. At the end of
“annmbmomﬁof’ﬂ-ﬂlymldmemaddedforlnaddmmﬂ 18 hours, after
whndwellsmhlrvmedmdndmmywmwd

(PBL) : PBLﬁomhmmSLEplumnduﬂheappmpnnewmldm(hloslwdl)
were cultured in microtiter plates in enriched medium containing 10% pooled AB sera in the
presence of the bumen or mouse monoclonal 16/61d antibody, in the presence of peptides of
the invention or in the presence of phytohemagglutinin (PHA). The rate of proliferation was
evaluated by the incorporation of 3[H]-thymidine in the cell culture. Noa-relevant peptides
were used as specificity controls. Antigen and mitogen-stimulated cytokine production was
quantitated in the supematants of the above cultures using either the cytokine-dependent
lines or the appropriate pairs of antibodies in ELISA assays. Inhibition of the proliferative
responses was performed in wiro by adding increasing doses of the tested peptide analogs
into the proliferative culture mixtures. '

194
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k) Human T ccll lincs and cloges : Human T cell lines specific to the 16/51d may
be established from PBL of either SLE patients or controls following stimulstion in vitro
with either the human or mouse mAb 16/6 1d or the peptides. The maintenance and cloning
of the lines was performed similarly 1o that described above for the murine T cell lines, with
the exception that the stimulstion was performed using either sutologous irradiated cells or
EBV-transformed lines of autlogous PBL (used as sntigen-presenting cells).

1) Biotisviation of peptides : N-terminal biotinylation of the peptides was
performed in 0.IN sodium bicarbonate solution at room tempershre, with excess of
biotinsmidocaproate N-hydroxysuccinimide ester (Sigma, St. Louis, MO) dissolved in 1-
mdwl-z-pymhdnu(&m)

m) Direct binding of biot ed pe 0 A °Spleenallsmpmdedm
WImemmmmglﬂFCSmmmmePmdﬂsfwmmmUSTc
Thereafter, non-adherent cells, were removed, the plates were washed, and the adherent calls
were collected from the plstes using a rubber policeman (Costar, MA, USA). These cells
(1x10°7100pAube) were incubated with the bictinylated peptides in PBS containing 0.1%
BSA (high purity grade, Amresco, OH, USA) for 16 hr at 37°C, followed by incubation
with phycoerythrin (PE)-streptavidin (Jackson ImmunoResearch) for 30 min at 4°C.
Thereafier the samples were incubated with biotimylated anti-streptavidin (1:60, Vector
Laboratories, Burlingame, CA) and for an additional period with PE-streptavidin, all for 30
min a1 4°C. The cells were washed twice with cold PBS/BSA solution after each incubation.
Thereafter, cells were anslyzed by flow cytomewy using the FACSort cytometer and
CELLQuest software (Beckion-Dickinson, Mountain View, CA). Three antibodies were
used for inhibition of binding in these experiments: 34-5-3 (anti-1-A", Pharmingen, San
Diego, CA); MKD6 (anti-I-A®, Beckton-Dickinson) and 10.3.6.2 (anti-I-A" (Zamvil et al.,
1938)),

Examplel. Svnthesis of the peptidea

The synthetic peptides of the invention of the formulas Ia, 1Ia and IlIa herein as well
as contro} peptides were prepared with an automated synthesizer (Applied Biosystem mode)
430A', Germany) wsing the manufacturer's protocols for t-butyloxycarbonyl (BOC)
procedure (see Kent et al., 1984; Schnolrer et al., 1992). Briefly, in this procedure,
commercially available side-chain protected amino acids were used, the amino acids being
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added at each step with at least 99% efficiency. The protecting groups were removed from,
the peptides and were cleared from the resin with anhydrous HF. Subsequently, the peptides

were putified by extraction with ethyl acetate or isopropyl acetate and by HPLC. The purity

of the peptides la, Ila and Illa 30 obtained was then verified by HPLC and amino acid
analysis. .
For the preparation of peptides IVa and Va herein and analogs of the peptides In to

. Va of the invention, the same procedure a3 noted above may be used.

The peptides 1a, s and Illa were then analyzed for their biological activity and other
charictesistics as set forth in Examples 2-14 below. It is to be understood that the other
peptides not so-tested mey be subjected to the same analysis. '

SIL/J and BALB/c female mice (6-8 week old) were immunized with 20 pg of

peptide Ia or Illa of the invention, or with a control peptide designated p278 (the peptide

designated Pep 278h described in published PCT International Application WO 94/03208)

or with mAb 5G12 emulsified in complete Freund's adjuvant (CFA) m the foot pads. Three
weeks later the mice received a booster injection with the same amount of peptide or mAb,
in PBS. Thereafter, blood was drawn every two weeks. A fifth group included mon-
immunized mice.

Fig. 1 depicts the anti-DNA antibodies in the sera of mice three months after the
booster injection, and is very similar to the amount of the sutoantibodies produced in later

As shown in Fig. 1A, SJL/] mice that were immunized with the peptide ITla (open
circles) show a high level of anti-DNA esntibodies, that is higher than that of mice
imnwnized with the whole antibody 5G12 (open boxes). Low levels of anti-DNA antibodies
were observed in the sera of SIL/) mice immunized with either the peptide Ia (open
diamonds), control peptide p278 (open triangles) or normal non-immunized mice (crossed
square).

As shown in Fig. 1B, BALB/c mice that were immunized either with the whole
antibody 5G12 (open boxes) or the peptide la (open diamonds) show presence of anti-DNA
antibodies in the sera. However, sera of BALB/c mice immunized with either the ‘peptide
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Illa (open circles), p278 (open triangles) or pormal non-immunized mice (crossed square)
did not show présence of anti-DNA antibodies. :

ELISA was utilized 10 test the presence of the enti-DNA antibodies in the sera of the
mice, as follows : Plates (Nunc) were coated for 90 min with 10 pg/ml of methylated BSA.
Thereafter the plates wers washed (all the washes weve 3 times with PBS/0.05% Tween 20
(Sigma)) and incubsted for an edditional 90 min with 10 ug/ml of single-stranded DNA
(calf thymus DNA (Sigma) that was heated for 15 min at 90°C and fast-cooled). The plates
were washed apd blocked overnight with 1% ovalbumin in PBS (Sigms). Thereafter, the
plates were wished and incubated with the sara of the mice diluted in the blocking reagent,
followed by wash and incubation with 1:500 dilution of goat anti-mouse 1gG (Fe receptor
specific) polyclonal antibody conjugated to peroxidase. The plates were then washed and
developed using ABTS substrate (Sigma), and. the color was read using an ELISA reader at
414 nm. Results are. expressed as mean OD of each mouse group (5 mice per group).

Five groups of mice were immunized according to Example 2, and their seva were
tested for the presence of anti-NE antibodies. '
As shown in Fig. 2A, SJL/) mice immunized with the mAb 5G12 (open squares) or
with the peptide Illa (open circles) produced a high level of anti-NE antibodies, whereas
mice immunized with the peptide In (open diamonds) or p278 control peptide (open
triangles), or normal non-immunized mice (crossed squares), produced lower levels of anti-

NE antibodies.

As shown in Fig. 2B, BALB/c mice immunized with the mAb 5G12 (open squares)
or with the peptide In (open diamonds) produced high levels of anti-NE antibodies, whereas
very low level of anti-NE entibodies was detected in the sera of BALB/c mice immunized
with the peptide Illa (open circles). No anti-NE antibodies were detected in the group of
mice immunized with p278 control peptide (open triangles) or in normal non-immunized
mice (crossed squares).

ELISA was utilized to test the presence of the anti-NE antibodies in the sera of the
mice, as follows: Plates (Nunc) were coated with 5 pg/ml of of Hel.a cells NE for 90 min.

/97
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Theréafter plates were washed and blocked, and ELISA was continved the next day, as .
described in Example 2 for anti-DNA antibodies..

_ Thomnem.ofﬂumiuuduuibedinﬁnmplel2nd3mmdfwdm
of anti-RNP, Sm, Ro and La antibodies . _

As shown in Fig. 3A, SIL/J mice immunired with the peptide Illa (lined box)
prodoced extremely high levels of anti-Ro autoantibodies, sntibodies that are typical for
SLE in humans. High levels of anti-RNP, anti-Sm and anti-La aatibodies were detected not
only in SJL/J mice immunized with the peptide Illa (lined box), but also with the peptide Ia
(closed box), as compared 1o normal mice (open box) or to mice immunized with the coatyol

peptide p278 (dotted box).

As shown in Fig. 3B, BALB/c mice immunized with the peptide Ia (closed box) or
the peptide INa (lined box) produced very high levels of anti-RNP antibodies. However,
BALB/c mice immunized with the peptide Ila (lined box) showed very low levels of anti-
Sm, anti-La and anti-Ro antibodies, as compared to BALB/c mice immunized with the
peptide la (closed box) which produced detectable antibodies in the sera.

Plates were purchased as pre-coated plates and were blocked with 1% ovalbumin in
PBS for 2 hr. Theresfter the plates were washed a3 in Example 2 above, incubated in
duplicates with 1:10 diluted sera, washed again and ELISA was carried out as described in
Example 2 above.

BALB/c and SIL mice were immunized with mAb 5G12 or with peptides Ia and Illa,
and five months later were checked by two criteria for manifestation of SLE: white blood
cell count (WBC) and proteinuria.

(i) White blood cell count (WBC): The mice were bled, their blood was diluted 1:10
with 1% (volAvol) acetic acid in order to eliminate the red blood cells, and white biood cells
were counted under a normal light microscope.
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Proteiguria - The wrine of the mice was tested using combisticks (Combistix Kit,
Ames) for the presence of protein. High Jevels of protein in the urine are indicative of
kidney damage, a typical manifestation of SLE.

Immunization BALBAWBC" BALB.c  SILWBC® SIL
proteimuria® ' proteinusia®
mAb 5G12 3800::400 0975008 N&° | 0.810.07
pepla 33754350 0.88:0.076 N&° 0.37520.04
pep Ola 33254400 0304001  3300+1343  0.9+0.075 .
p27s . . 64701520 0331002 71504320 024025

non-immunized 68001200 0.110 - . B1002475 0.510

®wW.B.C., white blood cell counts per mm’

b) inuria (g/1)
‘) ND, not done

The results for both WBC and proteinuria are shown in Teble I: Mice immunized
with either the mAb 5G12 or the peptides la or Illa had a lower number of white blood
colls in comparison to non-immunized mice or those immunized with p278 control peptide.
High levels of protein were measured in the urine of both BALB/c and SJL mice immumized
with mAb 5G12, of SJL mice immunized with the IIla peptide and of BALB/c mice
immunized with the 1a peptide, while a smaller increase in protein level was detected in the
urine of both mice immunized with control peptide p278, of Hla-immunized BALB/c mice
anf of la-immunized SIL mice.

cnld pecificity of mice reaponse to ¢ DEDTGE

As shown in previous examples, the peptides la and Ills were used for the
immunization of different mouse strains, in parallel to their immunization with the whole
monocional antibody. The draining lymph nodes of the mice proliferated to the immunizing
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responders to peptide I1la. Both peptides were used in attempts to induce experimental] SLE

using the protocol utilized for the pathogenic sutoantibodies. It was found that SJL mice that
produced elevated levels of sutoantibodies including anti-DNA (sce Fig. 1) and anti-NE

" antibodies (see Fig. 2). Moreover, the immnmized mice developed leukopenia and

proteinuria (see Table 1) similarly to mice in which experimental SLE has been induced
using’ the murine snti-DNA, 16/61d+ pathogenic 5312 mAb. Kidney analysis of the
peptide-injected mice revealed mild immune complex deposits in part of the mice. These
results indicate that peptides In and Illa are important T cell epitopes of the whole molecule
of the pathogenic autosntibody.

In order to assess the correlation between the peptides of the invention and T cells, &
T cell line specific to peptide IIla of SIL origin (high responders to the peptide Illa) was
established. The T cells of the line proliferated specifically to the peptide I1la but not to non-
relevant controf peptide p278, and upon stimulation with peptide Hia, secreted the Th1-type
cytokines, namely, IL-2, [IFNy and TNFa. Injection of the T cell line into syngeneic healthy
mice led to the production of autoantibodies and development of clinical manifestations that
mdmwtuilﬁcmmieewiﬂlupuimamlém.nsemﬂuwnfmﬂlemleufﬂn
CDR-based peptides of the invention in experimental SLE and demonstrate the role of the
peptide-specific T cells in the autoimmune disease. '

" . . .
G  ImanEst with CGIRET PERTC

In order to further elucidate the role of the peptides in SLE, peptide 1a was utilized
for the induction of tolerance in BALB/c mice. Newborn mice were injected twice (at day 1
and 3) with either peptide Ia or a control peptide. Thus, neonatsl BALB/c mice, 24 hr old,
were injected intraperitoneally (i.p.) with 100 pg of the peptide Ia or the control peptide
p307 (a peptide related to myasthenia gravis described in published PCT Application No.
W 94/00148) in PBS, and received a second injection 48 hr later with the same amount of
peptide. Six t0 seéven weeks sfter injection, the mice were immunized as described in
Example 2 sbove with either the mAb 5G12 or the peptide Ia. The mice were bled two
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weeks after boost (and then periodically every two weeks) and the sera of the mice were
tested for the presence of anti-DNA or anti-NE antibodies, as described in Examples 1 and 2
sbove. The assays performed 1o meamure these sutosntibody titers in the sera of the
experimental mice indicated that the mice that were tolerized with peptide la did not
produce significant titers of antibodies to either DNA of nuclear extract antigens, whereas
mice tolerized 1o the control peptide p307 prior to their immunization with peptide Ia or the
mAb 5G12 produced high mutoantibody titers.

As shown in Figs. 4A-B, BALB/c mice that were ither tolerized with the peptide Ia
and then immunized with the mAb SG12 (half-filled squares), or tolerized with the peptide
Is and then immunized with the same peptide Ia (filled squares) produced lower levels of
anti-DNA and anti-NE antibodies in comperison with mice that were tolerized with the non-
relevant peptide p307 and then immunized with the mAb SG12 (filled triangles), or tolerized
with peptide 307-and then imsunized with peptide Ia (filled circics).

This indicates that neonatal tolerization with the peptide Ia could lower the levels of
autosntibodies in the sers of mice later immunized with the peptide Ia or the mAb SG12.

CDR-based peptides Ia and Hla :

BALB/c (Fig. 5a) and SJL (Fig. 5b) mice were immunized with peptides Ia and IiIa
(20 pg/mouse in CFA i.d. in the hind footpads), respectively. The mice were also injected
i.v. with 200 pg of the shove peptides in PBS either 3 days prior to immunizstion (open
squares), at the immunization dey (open circles) or at both dates (open triangles). Ten days
later the mice were sacrificed and their lymph nodes were removed and tested for
proliferation in the presence of different concentrations of the immumizing peptide. Control
groups were of LNC taken from mice that were immunized but not treated (filled squares),
or treated with control peptide, p307 (half filled squares). The culture mixtures were
incubated for 96 hours in enriched RPMI medium containing 1% normal mouse serum prior
to addition of *H-thymidine. Sixteen hours later cells were harvested and radioactivity was
counted. Results are expreased as mean CPM of triplicates. SD values did not exceed 10%.

As shown in Figs. 5a-b, both peptides 1a (5a) and Illa (5b) inhibited proliferative
responses of LNC of BALB/c and SIL mice, respectively, when injected to the mice either 3
days prior to, or at the immunization day: Up to 95% of the proliferative capacity of the
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cells was inhibited by the peptides.The inhibition was specific since the proliferative

responses of the LNC to Con A were not inhibited by peptides 1a and IIla (not shown).

BALB/c (Fig. 6a) and SJL (Fig. 6b) mice were immunized with mAb SG12 (20

" ug/méuse in CFA i.d. in the hind footpads) and were injected (200 pg/mouse i.v. in PBS)

with cither peptide la or Illa, respectively. Proliferstion responses to mAb 5G12 were
measured in LNC taken from mice that were immunized and not treated (filled squares),
treated concomitantly with immunization with the control peptide p307 (half filled squares)
or treated with the appropriate CDR-based peptide la (6a) or Illa (6b) (open squares).
Proliferation responses to the immumodominant CDR-based peptide In snd Illa was also
monitored in LNC taken from non-treated mice (filled circles) or from mice treated with the
appropriate CDR-based peptide 1a or ITla (open circles). Results are expressed as mean CPM
of triplicates. SD values did not exceed 10%.

As shown in Figs. 6a-b, proliferative responses to mAb $G12 of LNC taken from
mice treated with the appropriste CDR-based peptide were inhibited comparing to the
responses of non-treated mice.

BALB/c (Fig. 7a) and SJL (Fig. 7b) mice were immumized with human mAb 16/6id
(1 pg/mouse in CFA i.d. in the hind footpads) and were injected (200 pg/mouse i.v. in PBS)
with either peptide Ia or Illa, respectively. Proliferstion responses to mAb 16/61d were
measured in LNC taken from immunized but not-treated mice (filled squares), from mice
treated concomitantly with immunizstion with the control peptide p307 (half filled squares)
or from mice treated with the appropriate CDR-based peptide la or Illa (open squares).
Proliferation responses were also shown to the immunodominant CDR-based peptide Ia or
1lla of LNC taken from 16/61d immumized non-treated mice (filled circles) or from mice
treated with the appropriste CDR-based peptide Ia or IlIa (open circles). Results are
expressed as mean CPM of triplicates. SD values did not exceed 10%.
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As shown in Figs. 7a-b, proliferative responses to mAb 16/61d of LNC taken from
mice treated with the appropriste CDR-based peptide Ia or ITla were inhibited comparing to
the responses of immunized but not trested mice, or mice trested with the control peptide
p307. '

Splenic adherent cells (10%/100ultube) isolated from BALB/c, SIL, CIH.SW or
CSTBL/6 mice were incubated for 16 hours with biotinylated CDR-based peptide 1a or Illa
folbwedbyinalblﬁmuﬁt.hPE-mqﬁvidhfm30mhn4'C.Mﬁanmplum
incubated with biotinylated’ anti-streptavidin and for an additional period with PE-
streptavidin, all at 4°C for 30 min. After washing, the cells were analysed by flow cytometry
using the FACSort cytometer and CELLQuest software.

The results sre shown in Fig. §: staining- of cells that were incubsted with the
biotinylated CDR-based peptides is marked by solid lines, and background staining with
non-biotinylsted peptide is marked by broken lines. Splenic antigen-presenting cells desived
from all tested mouse striina (except for C57BL/6 mice that are resistant to induction of
SLE) showed significant binding of both CDR-based peptides 1a and ITla to MHC class 11
products, indicating that their binding capacity agrees with the susceptibility of the mouse
strains to SLE induction,

Binding of the CDR-based peptides 1a and Ilia to APC was determined as described
in Materials and Methods herein and the results are shown in Table 2. Binding percentage
was sbout 38-53% for all strains, except for APC from C57BL/6 strain which showed only
19.3% and 8.5% binding with peptides 1a and Illa, respectively The binding was inhibited
by the relevant anti-la antibodies showing the specificity of the binding to MHC Class T
products. The results are shown in Table 3: Inhibition of binding was specific and ranged
from 60% to 100%.

202



15

. 27

. ‘Table 2. Binding of peptides I and ITIa to APC of mice

Mouse strain B-2" peptide . % binding
BALB/c d Ia 45.7 .
BALB/c d I 413

- SIL » Ia 423

SIL ] IIa 380

CIHSW b In 423
CIHSW b Il 52.9
CS7BL/6 b Ia 193
C57BL/6 b I 8.5

H-2 is the MHC Class II of the mouse

Table 3. Inhibition of binding of peptides 1a and INla to APC by anti-la mAb

B-2 mAb %inhibition
pep In pep s
BALB/c d anti I-A* (MKDS)  76.7 100
BALB/c d antil-A®(34-5-3) © 0
SIL s anti I-A" (10.3.62) 100 928
SIL s anti I-A*(MKD6) © 0
C3H.SW b anti [-A® (34-5-3) 60 B4.4
C3H.SW b anti FA'MKDS) 0 25
C57BL/6 b anti I-A® (34-5-3) 82 59.3
CS7BL/6 b anti -A" (MKD6) 0 0
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Human SLE patients (32 patients) were bled and their sera were tested by ELISA for
their ability t bind the peptides Ia, Tia and Illa,  control peptide p195-212 (s mywsthogenic
peptide described in PCT publication No. WO 94/00148) or mAb 5G12.

Detection of the antibodies was conducted on plates that were costed with 10 pg/ml
of peptides Ia, 1la, Illa or p195-212 or mAb 5G12, in PBS for 2 hr, washed and blocked
with 1% ovalbumin in PBS for an additional 2 hr, ELISA was continued ps described after
blockage in Example 2 sbove, using goat anti-humasn IgG polycional antibody conjugated to

As shown in Fig_ 9, SLE patients exhibited significantly higher levels of antibodies
that bind either peptide la (open squares), lla (open diamonds) or 1lIa (open circles) , or
mAb 5G12 (open triangles), in comparison to healthy controls (peptide Ia-healthy - closed
diamonds; peptide Ia-bealthy - crossed circles; peptide Illa-healthy - inverted open
triangles; 5G12-healthy - half filled squares). No binding could be observed when sither sera
of patients or controls were tested on plates coated with the non-relevant peptide p195-212
(p195-212-SLE - crossed squares; p195-212-healthy - half filled diamonds). Tbe results
indicate a correlation between the whole antibody molecule and the CDR-based peptides on
the level of antibody titers.

Peripheral blood lymphocytes (PBL) were isolated from the blood of SLE patients or
healthy controls using ficol gradient Thereafter, the PBL. were incubated in the presencs of
different concentrations of the peptides s, Ila or Illa, or the human 16/6 1d mAb for 24 br,
when a sample was taken for IL-2 measurement. The assay was continued for a total of 7
days, and 3H-thymidine was added for the last 16 hr. Proliferation was detected by reading
the amount of radioactivity incorporated into the DNA of the cells.

As is seen in Table 4, a lower proportion of the PBL taken from SLE patients reacted
to the peptides or to the 16/6 Id mAb, when compared to the heaithy controls. The results are
expressed in percentage of responder (34% in the first line) and the actual number of
patients (1) out of 32: 11/32) .
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Similar results were obtained when the levels of the IL-2 produced by the PBL in the
presence of the peptides or the 16/ Id mAb were tested, &s shown in the next example.

Table 4. Proliferation of PBL from SLE Patients and Healthy Contfrols in
Presence of mAb 16/6 Id and Peptides 1a-Illa

WO 96/30057 .- 2 | rcTumeean ?Ob

SLE Patients Healthy Contrebs

16/6 1d . 34% 11732 2% 18/25
pep in ' 21% B2 44% 11/25
pep Oa D A2 28% 05
pep Iia — 3% 1052 50% 15725

ace of haman mAb 16/6 Id _and peptide .
PBL were isolated from blood of SLE pltlultl or healthy controls using ficol
gradicat, and were incubated as in Example 13. A sample of 50 ul was removed 24 br sfter
the assay was started, and incubated in the presence of IL-2 sensitive cells (CTLD) for 24 br,
after which 3H-thymidine was added for 16 hr, and the plates were harvested and counted
on a beta counter.

As in Table 4, it can also be'seen from Table 5 that a lower proportion of the PBL
taken from SLE patients reacted to the peptides or to the 16/6 Id mAb, when compared to
the healthy controls, thus indicating that the response to the peptide corresponds 1o that of T
cells of the patient to the pathogenic human autoantibody.
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Table S. IL-2 Production by PBL of SLE Patients and Healthy Controls in Presence
of mAb 16/6 1d and Peptides 1a-IIIa

SLE Patieats Healthy Contrels

[1e61d ' 3% 102 % 1725
oopla 5% A2 S6% 77713
pep lia % 332 32% 8/25
pep Tka % ) % 16725
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{1) GENRRAL INFORMNIION:

{1} APPLICANT: v
(A) ERME: YEDA RESEARCE AND DEVELOFMENT CO. 1aD. .
(B) STREET: P.0. Box 95
{C)} CITY: Rahovor
{E) COUNTRY: Iszasl
(F) POBTAL CODE (ZIPl: 76100
(3) TEIEPHOME: 011-572-3-4708518
(H) TELEFAX: D11-972-8-47073%
{I) TRILEX: 381300

' (A) WAME: NOXES, Rdna
{B) BTREET: 51 Ranassi In::lshm Street
{C) CITY: Rahovot
. (B) COUNTRY: ISRARL
- {F) POSTAL, CODE (XIP): 75303

(A) EAME: WATEMAN, Ari.

(B) STREET: 25B Maxa Btreest
{C) CTTY: Tel-Aviv

{E) COUNTRY: ISRAEL

(F) POBTAL CODE (XIP): £5214

{(A) MAME: RYCUR, Avigail

(B) STREET: 16 Xipnis Stxeet
{C) CITY: Rshowvot

(E)} COUNTRY: ISRAEL

{F} POSTAL CODE (ZIP): 76305

{ii) TITLE OF INVESTION: EYRTHETIC PEPTIDES AND PHARMACEUTICAL
. COMPOSITIONS COMPRISING THEM FOR THE TRRATMENT
) ’ OF BYSTRMIC LOPUE ERYTHEMATOSUB (S1R)

(iii) NUMBER OF SEQUENCES: 10

{iv) COMPUOTER READARIE FOIM:
(A) MEDIOM TYFE: Floppy disk
{(B) COMPFOTER: IEM PC compatible
{C) OPERATING BSYSTEM: PC-DO3/M3-DOB
(D) BOFTEARE: PatsatIn Release #1.0, Vermion #1.30 (RPO)

(vi) FPRIOR APPLICATION DATA:
(A} APPLICATION MUMABER: IL 113,159
(B} FILINI DATE: 28-MAR-1355

(2) INFORMATION FOR SEQ ID NO: 1:

{1) SEQUENCE CHMARACTERISTICS:
(A) IRNJTH: 20 amino acids
{B) TYFE: smino acid .
(C) STRAMDEDNESS: single
(D} TOPOLOGY: linsar

(1i) MOLECULE TYPE: peptids

{ix)
(D) o'nm INPORMATION: /note= Xaa in position 5 is Mat, Ala or Val;
Zaa in position 6 is Gln, Asp, Glu, or A:gg Xaa in
position 7 is Trp or Ala; Xas in position 8 is Val or Bar;

and Xaa in positicn 9 is Lys, Glu or Ala.
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{(xi) SEQUENCE DESCRIPTION: SEOQ ID NO: 1:

Thr Gly Tyr Tyr Xaa Xas Iaa Ias Xsa Gln fler FPro Glu Lys
1 5 10

15
Glu Txp Tle Gly
a0

(1) SEQUERCE CHARACTRRISTICH:
{A) LEWOTH: 20 mmino acids
(B) TYPE: smino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linaax

{ii) MOLECOULE TYPE: pesptide

(ix) FEATUNRE:

i)} OTHER m=lnm- Xaa in positiom 9 :I.Ii:lu', Val or Ala

Xan in positiom 10 is Thy, Val or Ala; Xaa
Tyr or Pha; Xaa in position 12-is Amn Ox ASpP;
13 is Glo or Glu; Xax in position 14 is

in position 15 ia Phe ar Tyr.

(xi) SEQUEICE DESCRIFTION: SEQ ID KO: 2:

Glu Ile Asn Pro Ber Thr Gly Gly Xaa Xaa
1 5 10
Ala Lys Ala Thr

20

{1) SEQUENCE CHARACTRRISTICS:
{A) LENGTH: 20 smino acids
{B) TYPE: amino acid
(C) STRANDEDEESS: single
(D) TOPOLOGY: 1. .
(ii) MOULECULE TYPEK: peptids

{ix) FEATURE:
D

7X%

Sexr Leu

m:ummgn:q-

)} OTHER INFORMATION:/notes Xas in positiom & is Fhe, Thr ar Oly;
Xga in positiam 7 is lLeu, Ala or Bsr; Xas in positiom & is
Trp or Ala; Xaa in position 5 is Glu or Lys; Xaa in position
13 is Mot or Ala; snd Xaa in position 14 is Asp, 1lye ox Ser.

(xi) SECUENCE DESCRIFTION: SEQ ID MO: 3:

Tyr Tyr Cys Ala Axrg Xaa Xaa Xas Xaa
1 5 10 15
Gly Gln Gly Ber

20

{1) SEQUENCE CHARACTERISTICH:
{A) LENGTH: 19 amino aclds
{B) TYPE: aminoc acid

Pro Tyr Ala Xaa Xaa Tyr Txp
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(C) STRANDEDEESS: mingle
(D] TOROIOGY: linsarx’
{ii) MOLRCULE TYPR: peptide
(ix) FEATURR:
(D} OTHER INFORMATION:/note= Xas in
. in position 5 is Asn, Asp ox

or'Als; Xaa in position 7 is Val or fer; in position 8
is ILys or Glu; Xsa in position 5 is Gln ox Als; Xaa in
pasition 13 is Lys or Glu; aud Xan in positiom 14 is Sar or

Ala.

(xl) SEQUENCE DESCRIPTION: S} ID NO: 4:

my'mmmmmmmmnznt-uy:nmuuﬂm
i S ip 18

Trp Ile Gly

(2)

(i) SEQUENCE CEARACTRRISTICSH:
{A) ILENGOTH: 13 aminc acide
(B) TIFE: amino acid
(C) ETRANDEDEESS: single
{D} TOFOILOGY: linasar

{ii) MOLECULE TYPR: peptids

{ix) H

(D) OTHMER INFOIMATION:/notss Xaz in position 6 is Ser or Fha; Xas
in position 7 is Gly or Ala; Xea in position 8 is Arg, Ala
or Glu; Xas in position 11 is Asn or Asp; Xaa in position 12
is Tyr or Phe; and Xaa in position 14 ig Trp, His or 'Ala.

{xi) BEQUERCE DESCRIPTION: SE) ID FO: §:

mmcy-n-ngmmmmalymmmlya;nly
1 L] 10 1

{xi) SEQUENCE DESCRIPTIONM: EEQ ID MD: 6:

Thr Gly Tyr Tyr Mat Gln Trp Val Lys Gln Ser Pro Glu Lys Sar Leu
1 5 10 15

Glu Txp Ile Gly
20

{2) INFORMATION FOR SEQ ID MO: 7:



Glu :hmmgummymym-n;:mmehmmm
1 1 is

Ala Lys Ala Thr

- 20
{2) INPORMATION FOR SEJ ID NO: 3:
mmmmma

mmmmmmmnpmup:nmmhtwmm

Gly Gln Gly Ser
20
(2) INPORMATION FOR SEQ ID NO: 9:
(1) am CHARACTERISTICS:
LEWOTH: 19 a-:l.nn acidas
tl) TYPE: amino acl
{D)
(1i) MOLECULE TYPE: peptide
{xl) SEQUENCE DESCRIPTION: S2Q ID MO: 9:

mymanh:mmmmmmmnmymurmuu
10 15

Txp Ile Gly

(2) IBFORMATION FOR SEQ ID MO: 10:
CHARACTERT

() mmss. single
(D) TOPOIOGY: linaax
(ii) MOLECULE TYPE: peptids
{(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10:

}vrmmu-;rcuralrmmg:ymmmmrogum
1

/¢
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1. A synthetic peptide selected from the group consisting of:
(i) 4 peptide of at least 12 and ot most 30 amino acid residues based on ‘s

complementarity-determining region (CDR) of the heavy or light chain of s pathogenic anti- -

DNA monoclonat antibody that induces a systemic lupus erythematosus (SLE)-like disease
in mice (hereinafier CDR-based peptide), a salt or a chemical derivative thereof;
. (i) an analog of 8 CDR-based-peptide defined in (1), a salt or & chemical derivative

thereof; _

(iii) a dual synthetic peptide comprising two such peptides of (i) or analogs of (i)
covalently linked to one another either directly or through a short linking chain;

(iv) a peptide polymer comprising a phurality of sequences of said peptide () or
analog thereof (ii); and

(v) a peptide polymer (iv) sttached to & macromolecular carrier.

2. A synthetic peptide according to claim 1, capable of:
(i) inhibiting specifically the proliferative response and cytokine secretion of T
lymphocytes of mice that are high responders to SLE-inducing autoantibodies; or
(ii) inhibiting development of SLE in mice that are susceptible to SLE-induction by
pathogenic autoantibodies. .

3. A synthetic peptide according to claim 1 or 2, being selected from the
group consisting of peptides having the sequences 1 to V herein, wherein:

(i) the peptide of sequence 1 has the formula:
TGYYX, XX Xy X;QSPEKSLEWIG m

wherein X, is Met, Ala or Val; X, is Gin, Asp, Glu or Arg; X, is Trp or Ala; X, is
Val or Ser; and X, is Lys, Glu or Ala;

(ii) the peptide of sequence 11 has the formula:

EINPSTGG X¢ Xy Xy Xp X0 Xyt XuKAKAT [

10
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wherein X, and X, are each Thr, Val or Als; X, is Tyr or Phe; X, is Asn or Asp; X,
is Gin or Glu; and X,, is Lys or Glu, and X,, is Phe or Tyr;

(iii) the peptide of sequence IM has the formula;
YYCARXy X1 Xis XiPYAX;; X)u YWGQGS ]

wherein X,, is Phe, Thr or Gly; X,, is Leu, Als or Ser; X,, is Trp or Ala; X5 is Glu
or Lys; Xy is Met or Ala, and X, is Asp, Lys or Ser;
(iv) the peptide of sequence IV has the formuta:

GY NXy Xoo. Xy X2 X0y Xy SHG Xps Xy LEWIG avl

wherein X,, is Met or Ala; Xy, is Asn, Asp or Arg; X, is Trp or Ala; X,y is Val or
Ser; Xy, is Lys or Glu; Xy, is Gin or Ala; X, is Lys or Glu, and X is Ser or Ala; and
(v)ﬂ:epepﬁdeoflegumee\lhulhefmmulﬁ

YYCAR Xy X X Y G Xao X5y Xn GQGTL X\
wherein Xy, is Ser or Phe; Xy is Gly or Als; X is Arg. Ala or Glu; Xy is Asn or
Asp;x,li.lmorl’he,mdx,',il'l'rp.l-lilwm-. .
4. A peptide according to claim 3, having a sequence la of the formmla:

TGYYMQWVKQSPEKSLEWIG (ls)

5. A peptide according to claim 3, having a sequence Ila of the formula:
EINPSTGGTTYNQKFKAKAT (lla)

6. A peptide according to claim 3, having a sequence 111a of the formula;
YYCARFLWEPYAMDYWGQGS (a)

7. A peptide according to claim 3, having a sequence I'Va of the formula:
GYNMNWVKQSHGKSLEWIG QVa)

8. A peptide according to claim 3, having a sequence Va of the formula:
YYCARSGRYGNYWGQTL (Va)

219
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sequences 1 0. V in claim 3 are covalently linked to one another either directly or through &

short Jinking chain.

10. A dual synthetic peptide according to claim 9, in which two different
sequences of the peptides In to Va are linked covalently. '

1. Ageplidepolym:lmordingmchim 1, containing a plurality of identical
sequences selected from the sequeaces [ V in claim 3.

12. A pharmaceutical composition for the treatment of systemic lupus
erythematosus comprising an effective amount of a synthetic peptids or peptide polymer
according to any one of claims 1 to 11, and a pharmaceutically acceptable carrier.

13. A pharmaceutical composition for the treatment of systemic lupus
erythemstosus comprising an effective amount of a mixture of at least two different peptides
in accordance with any one of the claims 3 to 10.

14. A method for the treatment of systemic lupus erythematosus comprising’

administering 1o a systemic lupus erythematosus patient an effective amount of a peptide or
peptide polymer according to any one of claims [ to 11.

15. A method of selecting peptides capable of inhibiting the proliferative
response of T lymphocytes from a SLE patient, comprising:

(i) synthesizing & peptide of at least 12 and at most 30 amino acid residues,
having a sequence based on the CDR region of the heavy or light chain of a pathogenic anti-
DNA monocional antibody that induces a SLE-like disease in mice, or an analog thereof;

(ii) testing said peptide or analog for its ability 1o inhibit the proliferstive
response of T cells from a SLE patient, or a T cell line or clone which is specific to the 16/6
1d anti-DNA monoclonal antibody 1o which ths T cells are specific; and

(iii) selecting and producing said peptide only if it is capable of inhibiting ssid
proliferative response.

21
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(11 Patent Number: 4,656,158
43 Date of Puient: Apr. 7, 1987

[34] PEPTIDR, AND PRODUCTION AND USE

[79] Invemtors: Hiesyuki Nstwso, 6633,

(£ Foveign Application Prioriiy Data
Mar.2, 198 PP] P e e 39-30817

[51]] It QF i ASIES7/0%; CUTK 7710
COTK /M

2 vaa SA/1% 330/3524;
530/344

[5f] Mk of fearehs oo e 26071123 R; 5147135
330/334, 344

arstic. Palypeptide, (a-bsNFY* Biochemical mnd Bio-

FPrimary Examiner—Delbert R. Phillips

. Amvngy, Ageut, or Firm—Burms, Doane, Swecker &
Matha

57 ABSTRACY

There are disciosed a new peptide S-hANP of the finl-
lowing struotare:

AN LE R
EEIRENE

SEREE. -s-ri-t-r-rrr-r-

BN L ]

e snar N RS LN EER
']1

AR ERE

and acid addition mlt thereol: a dinretic composition
snd & hypolensor composition containing & S-BANP or
an soid addition it therenf: and processs for the pro- |
duotion thareal )

17 Ciakeie, 2 Drawing Figeres
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656,138
1 4,656, 2
DESCRIPTION OF THE PREFERRED
PEFTIDE, AND PRODUCTION AND USE
Al present, forosemide ss & paiviuretio agent & vsed
BACKGROUND OF THE INVENTION 5 for the trentment of emeatial hypertension. However,
L. Flald of the Invemiion hmmdhhﬂehﬂpn@dﬂn
new peptide sccarding present inrvention
The present tovention relates to & novel peptids, & The , alated & pectide, in sobat

proces for the production thereof, sad a pharmaceut!- .
dwmuwwu.&m:ﬁmyma%ﬁ&nﬁ:

uretic or hypotenacr, mined the stracture of the peptide and found that the
2. Desciption of the Related Art ptide
A nocmal regnlation of the blood pressure in & humen poptkle showed notsble nxiriuretic end hypotensive

pliysical factons inclnde, for exmple, output, mnd the )
elasticity of the walls of blood vemels, etc. The bumaral mha-umw'h-uun

mmm' mm”
h Y I T (Admi) (B ciwh)

<t
E BN XX AR

i

EXERERE

mm-mmdnmm
or not mare thay 10,000, pwesent in atxium of humane, 33

)

i

4

:

B

;

-

3

3

p
'ﬁ‘g‘ LN I L
NETETE

(Seimce, 221, 71-73, 1983). oy fb ?- r
Moreover, 8 peptide consisting of 28 mmino ackls L'
dextved from ret atrium cordia wes idemtified (Bischen. | F T
Bipkn Re Coweux, Vol 117, No. 3, pl99-36, 40 r i ?"‘
1923). The present joventors found a new peptide coo- Awp Al Amy f'
sisting of 2§ smino acids from humen strimm cordis; | i 1
refierred o @ “o-luuman strisl netrinrtic polypeptide™ r’ E L
and abbrevisted s “a-hANPF” (Rochem: Riopiyz Rex L)) .
Commean) Vol 118, No. 1, p131-139, 1964).. s & !
SUMMARY OF THE INVENTION
wherels (1) mnd (1), snd () and (29 sre direetly
mwdwuw”wnmmmm
action. The peptide socording to the pressut inveation ™ 1 erginus, Iie represcnts Lisoloncine, CHy reproscats
i hareinafter reflarred to o8 “A-humen stris] mtrimretie giveine. Gin Cys representa
snd abbrevisted o3 “ g togother with —5— § L-oystios, Ser L-
There is slao provided s process for prodoction of he gorine, Tyr repwessnts L-tyrosine, Phe represcmts L-
mmduMMth” Mmummﬂm
Tepresents m
a - composition contining the peptide 88 pmino-ermringl ut the left end and a =t
a dioretic or . the right end, and the peptide chain B has an amino-ter-
Other aud advantages of the preamnt invention  ming] at the right ond and & carboxy-tacminal at the Joft
will be apparent from the decription set forth bersinbe- & end.
low. ) Moleculer sbot 6,000 as datermined by
BRIEF DESCRIPTION OF THE DRAWINGS mmuv;g:nn:m-mm
. FIG. 1 contxina gryphe showing the dipretic and () Color reactioms: Elnfich’s resction; negative;
nirinretic aotion of the S-hANP. & Sakvguchi’s reaction, positive; Penly's repotion, poei-

FIG. 2 is s chromatogram showing an clution proflle  tive.
whereln is separated from a-component  {5) Distinotion of besks, ackdic, or sisutral property:
during imistion of A-hANP from bonen striom cardin. . beslo, )
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(6) Soluhility in solvents: solnble in water, partially in =~ administradion of Ringer’s solntion. 1.2 ml of Ringer's
aoetic ecid; ineoluble i otbryl acctxte,  sclution was infied =t & flow rate of 1.2 ml/bour.

butyl scetste, othyl sther, hexsne, petrolenin ether, A biadder commis made of sllastic tobe with o inner
(") Amino scid compaosition by amino acld 5 W into s -
i . nools, 2 vrine moxple was collectad into a test tube. The
colleciion of nrine was cxxried oat far 30 misntes befiyre
— BHANF = ROCM BRANP administration of the test componnd, and every five

R a ol of the 1 com

3
+
»

sEssEEE|]

auawBrNwEnBSua [F
o
)

veranpfeva:
SRPNINY
i
|
§
.

41714

. whinh & & known dioretic agmt. However, S-hANP
(5) Determination of the stroctre trings sbout the actions mare rapidly than forossmide.
A product obixined after reductine of S-5ANP with .
d@thiothreltal to cleave s dinifide bond of the S-BANP Use of A-RANF m & pharmacsatios] prodoct
and subsequent osboxymethylstion of the claft prod. 35 Repested sdministration of A-AANP doos not stime-
wot, and thet cbtsined from a-hANP by the mume proce- Mz production of antibodies, and does not oumse am-
dure provided sa identical eiution pattern showing s  Piyiszia shook. S-hANP conslsting of L-amino acide s

3
|
!
i
E
|
3
E

whereln the two G-BANP molecules are bonded mmluwlwnlmm
hrough two disuifide bonth. example, intravenously, intreawmculmty, intraperttons-
A-BANP sod o-hANP were digested with trypsin, 4 ofy ‘or suboutaneovaly. S-hANF, when administeved
snd the digestion products were malyzed by Bquid ' ony ey he
-chromatogreplry for the fugment composition. A oo o7ty L rey o P Tenn efpeotive, oweves, B,

l
|
|
|

Td:::ll!. 300 0 400 & mmﬂnchnwwm;
Male iy waighing prams were anmsthe-  dlasolved in starile water boftwe admixihtoation
tized by intreperitonnsl administration of pemobirbital 6o .

at a domage of € mg/kg, and med for tests of the 8- Froduction of A-hANP
hANP adcording to the method described In L So- S-BANP oan be prodoced by elther the extraction of
encax, Vol.' 26, ppit-94, the S-hANP from hmnan atrim or by chenical gynthe-
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continned 4. The pharmsoentical composition scvording to
claim 2, wharein the oomrposition is a sabution for paren-
Composition teral adurinistration snd oontains shout 0.000003 to 5%

sorhiicl »ny of the S-RANP.
3 B The pharmacentiosl composition ecoording to
claim 2, whersln the compauition s in s lyophilined

Mathod form.

ShANP snd sorbiiol were dimolved in 200 mi of C_Aunhdhmldh-'miud-

sterflc water, a visl was filied with 1 ml of the solution, = ministering & composition compriting & dinretically
smd lyophilized, and the visl was then ssaled. 10 effective emount of a peptide S-hANP having the fol-
The covaposition is dissolved in 3 ml of sterlle water lowing formnla:
before parenters] administystion.
We disin: Aedeh) (Beil)  Admh)  (Boheis)

L A peptide S-hANP having the following formola: |, r
Choimi) (B elals) (Ackak)  (Beluk)

r'.

LEEE
LT L
EASRERE

B
e s e e e n AL

AN AN AR N

T
Xasaza

L
L~
P©
t .
el BB LT
Gy o % g E )
PP o+ T E E F
T A -
| F ' & t'
> g
:I:' g I E 40 wherein (1) and (1) are directly bonded, and (7) snd (2)
s X A gt L maragion Aln rapeen L 4lazion
mmf'm#ﬂuﬂﬂ“gw&m+imk
Asn reprovents L-asparagine, Als reprasents L-glanine,  represeuts L-secine, Tyr reprosonts L-tyrosisn, Fhe
Arg represonts L-arginine, Ilo saprosonts L-isoleucine,  repressuts L.phenylslanine, Mot reprasents L-methio-
Gly repressnts piycine, Glo reprweents L-ginixmine,  mine, mod Low repressis L-descios; and the peptide
Cy» repremsnta togather with —8— § L-oystins, Ser o chain A has sn mmino-tarminal st the lat end snd »

2. A pharpucention] oompeaition for oee =3 & doretio 8. The method scoonding to cledm 7, wherein the
ar entikypertessive compeching & oompositionl is administared parestierally.
sffective amount or a binod pressare affcctive g9 9. The methed scoonding to clabn § whersin the
smonmt of & S-BANP sccordingtocisimloram  conventional ical additive ks & buflix,
said addition mit thereof with & couvemtional omnotic premure adjmting sgent, & pressrvative or &
centical sdditive. thereof.

3 The soconding to 18 The method acconding o olsim 6, whereln the
claim 2, wherein the compositicn is s solution for paren- 65 compasition i in yophifized
teral admivistration snd the oonventions] i 11 A method for lowering blood pressnye comprising
cal additive i a boffer, sn omnotio pressure adjusting ~ administering an effeotive smomnt of
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e ) chain A hss sn smino-terminal st the loft cad and 2
: (@ sluin) carbaxy-terminal st the right end, and the peptide ohein
r B has an amuc-terminal at the xight end sad & oarboxy-
T' f’ . uﬂﬂnbhﬁmcnlﬂﬁm-&ﬁ;ﬂm
_Pr !‘, 2 cogventional pharmaceutical additive.
i I L fn 12 The method scconting to claim 11, wharsin the
L. : +. ; composition comprises sbout 000005 0 5% of the
h ; n o 13 The mathod scconding to clsim 12, wherein
p compasition is adminigtered pavontersilly. the
- 14, The method acconfing to claim 11, wherein
t ] mwm Py -
&, !', t additive is & buffex, n
&, .!‘ ! | s -I:TI:-I'BMOMIM{I:
: I Cor—t—0—Cn method sovonding
1', ?’ L : - _-hh to claim 11, whereln the
c t Muum:wmd' i 1
0 which i " !
N ) . compises the following stepe:
t " i: E gm:ulﬂn:‘h-ﬂhduh
homogenixing mid mt striem to cbisin & heenoge-
L i —
Jn (c) omixifoging the homogessts to oltaln
L o i' B'Tq“ﬂ:nm-:-mu:
wing
- m-‘a”‘nm ot ot purification proces oranio nlvul:
A."'":ﬂ el *wm_mmdnmﬂ?m:umnhh
M.lllll-lllll separn ""n. represenin Loalsnine,  toBTDRY cbtain seid A-BANP in sobetantiafly pexi-
Cﬂywm@l reprennts L-dsclencing,  flod fomn. '
] represents glycing, mmi % 17. The prooms scoarding to cleim 16, forther cow-
mwm —8— } L-cystlen, prhing the atep (o) comverting asid S-hANP into an acld
reprecats Lesxine, Tyr reprossuts L-tyrosine, Phe 35 sddition salk thoreof or ackd addition mit thevsof
ropresents L-phenyislexine, Mot repressnis L-methio- m-nmn:m = o

|
|
i
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57) ABSTRACT

A method for the sclnhilization snd/or complax-
ation of a drag which is insclubie or spmdngly solobie in
watr with cyclodextrin, comprising comhining the drg
with cyciodexirin together with a salected hydraxy-
-buql!_:cwﬂ
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1 2
METEQD FOR SOLUBILIZING DRUGS piL Also, the diffusion of free end P-cyclodextrin-
CARBOLTIIC ACTDS m'nmpnmwxmmmm'
Pharm (Weinhelm, Germany) 322(4), 207-211, 1989. A
This appiication s a continnation of spplication Ser. No, 3 m-dgqﬁm mh:yﬁm"
OULINSE, Ried Fuh. 2, 1994, now shendonsd. a1, Pharme 79, MBL157, 1952, (Calctd oy b
FIELD OF TEE INVENTION J. Pharm,, 18, 183-187, 1992; N. Brden, Int. J. Pharm, 48,
l3-09 193!. Dissolution of famotidine, and the

This invention reisies to a2 method for incessing the incinston campound of the dreg have bean
mmmmdmm-u“rmn TAbyM.H-nunl,hJHnnn.ﬂ
insolubis or sparingly solnbie in water, using cyclodentring
togather with salacted hydrexy-carbaxylic ar palyearbexylic hydmdumﬂnhﬂde. fouprofea and diazepam wilh

Menard DI[MMMHETI 91-113 I’IMF

BACKGROUND OF THE INVENTION "u-::nmuhn:‘&-';ﬁ:u
Cydiodextrine cycic malticyciopyrannes nnits betwean ‘sclnbility comcentration is the
MWHWE#NNMM;@E ""‘I' ﬂ%@Wd‘m
mn%mwmmnmﬂ'm‘u (rug ftelf and sofid dispersions at pH 2 by F. Kedxirowicy

cyclodextring
wed i the pharmacentical fiskd. The cyclic natars of the '*ll-h-l Pharm, 53, 221-227, 1590

by m}r:-vd'ﬂndﬁmnmm
eclubilitics sad stahilitios. Fields of potrmtial sppiications of * licstion No, WOS/12767, July mump:
cyclodexirina incinde pharmacenticals, fine chemiculs, campositions

Nomerous roviows and peictity polaind to the mee of 3 - e n -—

and tholr dexivatives o propare focioslon mw-wmmm‘ ds
mcmnmnnmhm ” such as sodium chiodde, potassium aftrate, glycose.

Duchine, Cycladextrins and teely Industrial nses, BA- ity gopbitol, ayfitol o buffers such as
ueu.m-.:sn Chapter 6 (211-257), Chiapter 8
(257-350), Chupter 10 (353-439); D. Duchine ot al, Acss .y} 1087, have desceihed varions nos-aral,

non-injectable
Pharma Trciol. 36(1)6, 16, 1990; D. Duchéas ot ol, vy
mumﬁ%m1mcmﬁ”mmﬂm'm i

':dnuu% hmihmm uql-dﬁeﬂ,ﬂ-:;:mm-ﬂl
drge have besn wdmn&-nnﬁwlwmﬂ.ummﬁmmn::;

al, Jus. J. Pherm, 28, 93-101, 1986; FA. Menard otal, Dray pcide (0., mosocmboxylic acids, oxpowboxylic acids,
Deu. Ind, Pharm, 14(11), 1529-1547, 198%; K 1. Owmw- polycmboxylic aclis).” Also, Chical ot al, in US. Pat. No.
Eupinar et al, Jut J. Pharm, 73,5744, 1991, and Bannd M. 4,603,129, July 1986, in describing pharmacentics] compo-
Muzaisy ot al, Emopcan Frtont Foblication No. EP 45 sirions contining phreoticaniicyciodetrin complaxes, show
(1274444, July 1588. Chemical modifications of cyclodas-  gn effervescont tablet fanmiation comprising cltric ackl and
tuins o prepare derivatives that farthey improve solzhility of  giveine sodinn catbonate fn equal amoosts, but these se
watwt ingolubie dmgs have boan described, for axzmpio, by  indoed typical effervescing agents and, moreover, are added
J. Pitha, US. Pat. No. 4,727,064, Felzumy 1988 N. 3.  after the drug/cyclodexirin complex bas shroady bees
Bodar, US. Pat. No.-5,024,998, July 1991, J % fonnad Similarty, In C. Bonter, Bxropean Patt Poblics-
In coumection with the o of acids & boffens with  tion No. 0346006 miating to phermacenticsl compositions
the affocts of the Isthr on dissocistion cop-  comyxdsing fhuprofes-cyclodextrin  complexes, thare are
stants of scidic arganic compounds, including nop-  cxsmples of non-effervescemt, effervescent and
extbaxylc acids, have boen ruposted by K. Conuors etal, 3. effervescent foommiations condsing trisodiom cltrae, cit-
Pharm. Sel., &5 (3), 379-383, 1976, but these warkers have 35 rie acld and sodimm hicarbonats, but these ingredissts arm
not addressed the fssue of soluhiflty. As ez extenslon tothis ~ added to the already famed fhapmfes complexes. Noae of
wak, squilibrinn constunts of soms prostegianding in fhe  these escdier worken hay stinched any nignificance to par-
presence of 0~ and f-cyclodextring have been detmined In ticolar acids, or hes recognized that selected acids could be
phosphate buffer solntions, as reported by K. Uskana et ul,  used 10 fmprove the solohilizatios snd/or complatation with
Chem. Phaym. Bull, 26 (4), 1195-1200, 1978, Parthermare, @ cydodaxirins of drugs which are inscloble or spadngly
B-cyciodexicin incinsion completes of sovers] non-steyoidal solubic In watec And, of couss, 80 sch imyrovenam
sotl-{uflxenatory drogs have boen comeisted for their -  would be presest, for example, In the case of Chieal ot ii"s
sointios bobavior &t difforent pH valnes by V. Zocchd st al,  cffervescens tabists, since the clirie acld component is culy
Pmc. Ew: Congr. Biopharm. Phermmcokingt. 3rd, (1),  presest in safficient smount to effrvesce together with the
£26-531, 1967; V. Zocchi ot af, Pharme Acss Helx, 63 (11), @ giycine sodinm carhonate:; there s no additionsl cltric acld
295-3(11, 1988; Zecchi ot ol concludod thet the dimaintion  prosast o scxve a3 2 soluhilizer, as provided by the presest
mate of sxh complexes is scarcely alteved by chaaging the ixvention a1 described in detadl hereinbalow:
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3

Despits the advancos In the pharmacenticsl aris made
possibis by the we of cyciodextring with deogs which are
Inscinhle or culy spexingly sclobie in watzr, theen remains s
noed fix fxther ioprovemeonts is drog/cycodextrin forme-
Intions. B-Cyclodextxin, although conxlderably less expen-
sive than itz derivatives, incresses drng sclhnhility mnch
more modestly than the dexivatives and, I come instances,
dowr nat confer sufficient solubility st & low enongh con-
cantration to provide a foasihie product, for exxmpie, & small
enongh tablet to be readily swallowed. Thas, thare is a resl
neod in this et for & means of significaptly incressing the
solubility of drogs In the less efficiant cyclodaxiring, On the
othey baad, the derivatized tand 10 bo vexy
expenstve; thin, there i also 3 real need for snhancing the
salobility of drags with such axpessive cyclodexiving so that
onaller amounis of the cyclodextrins are

4

DETAILED DESCRIPTION OF THE

INVENTKIN AND THE PREFERRED
EMBODIMENTS

Here and fhwonghout this description, the following dafh-
5 nitions erc applicabile:

Cydulﬂdllfumil:‘e_mmmh
md

mhMWumhmw

solobilivation of drugs axe of particnlar interest herein. In

addition 10 o, P- snd y-cycindextrin,

cydadoxtfim wmch as bydrenyalky] (e hydrexymopyl),

earboxamide, diethylaminoeticy], and dfhy-
me of specia] imeest,

13 droxyallyl (eg., dilydroxypropyl)
and these can be prepared by well-known procedares. For a

soquired to achisve an effect companbie whichoonld  tecvmeion of ench mitsbie eyclodexirin derivatives, sos, for
puhu';bou:d. 'mu example, D. Duchéne et al, Drag Dev. Ind. Pharm., 16(17),
SUMMARY AND ORJECTS OF THE 2487-2459, 1950. Prosoatly prefirred cyclodexiring for nee
INVENTION » tﬂnmunnlqdul-ﬂu.u-tp-nlf.w

One abject of the prosent favestion 1s to provide a mcthod
for eshancing the clfocs of cyciodoxtring on
druge which are inscluble oy spaingly scishic in watex

Axoiher dojoct of the present invention Is to provide » 5
mathod fox the complexstion of cyciodexiring
with drogs which are insoinhie or sparingly soinbie in water.

Yzt another olgject of the pressat invention s t provide a
mops for allevisting drug abeorption protieos redsted to
the poor solublity of active ageats.

Axncther olvjoct of the jxvemticn is to provide solid phar-
macoutical formplstions which arc characterized by mpld
dissolntion and better

Asother objoct of the inveation is to provide nom-

acid Is citrie sold. The acids can be opticsally used bn whale

St a furthar ciyject of the ixvestion is to affer-
vesceit tablets snd/tr sachaty which roadfly dissolve in sitn

w solntions, ths providing & rems for allevisting swa)-  CRATPLe. trisodiom cltrme.
lowiag problems, eapecially {n geistric sad pediatiic 40 Amoog the dmgs which are inscinkle or spacingly salutile
patismts, - = “ hmdan e t:uhum

Tn aceond with theso and other chjocts, the presont torven-
tion provides a mathod for avhancing the soinhiliestion

sud/or complexation which iy inscinbie Of spocial inixyest hereln sre: idal amti-
mmmmﬁM-ﬂd: 45 inflammatory agents, such as {boprufen, ketoprofen,
pising comiining sald drog with cyclodexiriz and an offec-  Pivicum. tmoxicam, kstorolec md asproRen; mthiste-
tve solnbility-snhancing amomnt of a ssturated or minics or antiallergics, for exmmple, taferadine md cln-
mussturated C~Cy carbaxylic acld having from ooe to three  Rerizine; vasodiistare, axyiocis agents and shartifacisnta.

COOH groops opticoally bearing O b & prostaglandin B, prostaglendi B, and prostagian-
substituents u.e.“budn; from m‘:nmtz —OR % dia ::u and '““:’l“s "Nlﬂ“:‘ﬂo hypnotica.
substitnests). provided that when the scid bes odly e Anticouvulsaats, amxialytics, muscle relsxents aad
—COOH group, then axid sold st boar ot keest oxe —OH satispasmodics, for example, phanobarbitel, pexinbarbital,

sobatituent, pharmacoatically stroptsbie salt of sig ~ "ocobarbital, bunlbital, sulpiride, phexytoin,
ﬂﬂvxmdwwmw diszcpam, cxxzepam, ctamidate, tromazzpam, clobazem,
babag from sboat 1:100 to aboue 100: L :m::a-mmmw

BRIEF DESCRIPTION OF THE DRAWING -, ' m’ m‘ chilor-
Other objects and actvantages of the prosent iavention will  Promazine and Espechlly advantagoous
be spperest from the detiled deseription and  for enhancement of solobfiizstion andior in

tesfenadine fixan capsules the A g R is now wail-knows that frogs which sre Insclobls or
tarsmadine, 11 mg B-oyclodmdrin and 30 myg clitic e  sparingly soiubis in water and whirh have the reguired
O my trfenatine, 0% O% chtric scid; *  shape and sivs to fit ot least partially imo the cxvity of the



5
the Dincif; pee, for cxampls, Iatecustional Pobfiestion
No , July 1985, Drugs whose water salnhility
mhwumm axhrdbit
incressed complexstion and water solnbility

mwummmmm
snd rapidly dissoiving tabiots, capamics, offervoscont inhiets
and/or sachets. The latter two solid preperations can be
corrvexted in siin 1o solntions, thos providing & memns for
allovisting swallowing problewms in geristric and pedistric

In accord with the present invention, it bas now been

¥e acld and/or & saki theroof as defined hareinsbove togethar
wih o, f or pryciodextin ara accepiahile
dexivative thereol results in & drgmatic incresss b the

g0 thet the
takes place in the comse of prepas-
ing the final dosage form and nsed 2ot be carxied oot

mmmhumdm'
tablets,

the iwvention, tho weight retio of cyclodextrin to splected
acld end/or salt of sald acid is from shegt 1:100
to about 10{: 1. More preferabiy, the weight ratio of eyclo-

daxtrin to acid is from shout 1:30 to 50: 1,most
prafershly fram about 1=5 to about 5:1
Typical prepered in accerd with the presest

cammonty ased In oral dosage fonns can also bo proasent. In
e casc of parerien] formilstions, the ingredicats will be in
an aquoous sabution suitsble for injection, Le., stodle and

1 Wﬁuummmmmm

centical procedure. Again, other ingrodieats typically nsed in

such fooemixtions cen be presest.
'While not wishirg to be bound by axy particnlar theery of
operation, spplicants believe that the ackhs which are
selecizd for nse borein fonn aggregates

0 wmmhmﬁu

preacst rveniion can be meod to treat » varioty of conditions,
depeading npon the pharmacolopiesl naters of the drog
scizcind for edministation. The compositions comprise &
phuomsnlagicaliyAberspentically effsctive smount of the
salected dmg and the emount/mtios of sclected

and sclocied acld or skt thereol described
heeingbove, For exsmpls, if the sclected drog is mn anti-
bistaminie or sntisllesgic, for tecfanadipn, a phar-
macologically cifective muount thereof will be as amount

will be an amount sofficient in elicl an
response {(such as i the trostmont of theomatold sctheitis or
o m aaouwt sufficlset to elich ean anelgesic
offoct (since Iutoprofen and ofher nop-stecoldal antf-
inflanmatory sgents sre frequently wsed for their ansigesic
uwﬂluunﬁ-mmuﬂn).hmu
Insiant compositions are typically nsed for those puposes
for which the drog componsat of ths compasition fa itsalf

known to be neafal.

Cenecally spesking, the therspentie dosage ranges for

sdminigiration of drage in the pharmaceatical
Tormmistions described herein will be the same a3 or less
than those characteristically used for adrpinistration of the
drug per so. Natunally, much theapentic dossge ranges will
vy with he sixe and specics of the patient, the condition
for which the fonmistion s administered, the route of
administeation employed and the Hie, The: quantity of given
domge fiorm sooded to deliver the desired dose of active
will of course depend upon ths concetration of

formulstion.
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given. it being indersinod thet some mre intended anly s
flinsteative gxd in no wiy limitative of the iuvention.

The tecfapmdine smbjlity testing referred to in Bxamples 2
and 4 beminhelow was based on the sssay method descedbed

Anclytical Profifes of Drug Sebstonces, volome 18, od. K.
Flaroy. Acadesnie Prem, Inc., San Dingo, Calif, 1990, pp.
627-562. The acinal asssy mothod was as follows:

A qoantity of the mixed coutrats of 20 capsulos contain-
ing the equivalmt of 60 mg terfenadine wes taxnsforred to &
100 m! volnmetric fiasgk. 70 mi of methanal were added and
fhe mixture was shaken for 20 mimmirs, then methanol was
added to voinme, md the contenty of the flask were mixed
and ecutvitoged. The first dedivative ultsviclet

by A. Badwan ctal eppesding in 3

Preparatica of Syrops

Syrups peepered in accord with the presest invention
typically coninis water-insoinhie or spaxingty solnhies drogs
in an amcant of from about 6 to aboyt 600 mg/m! of syrmp.
The symipa generally contain the solwhilizsing agent, Lo |,

10 @B, 7 cyclodextzin or dedivative themat, in an amomnt of

froma about 0.1 to shout 5% of the syrmup and the solubilf-
xation sugmenting sgent, La., the hydroxy-catboxylic acid
or polyesctbaxylic acld, in an amonnt of fram abogt 0.1 to
shout 5% of the syrup. The syrups are prufexabiy buffered to

spectrs of the sointions (1) and (2) vaing methanal as the 3 control the pH value to sbout pH 3 to 7, mom profiacably pH

EXAMPLE 1
Working modals showing the cffocttvenses of the laven-
tion ia Incrossing the solublity of ve wata-

Inscinhis or sparingly soluble drugs arc showa fn TARLE Y
The scinhilitics (In my/ml) of the drags wers ixves-
at

water;

agoeons solntion of 2% salected
cyclodextrin snd 1% sclected polyfimetional acid or comre-
ponding salt

3.510 3. The greferred tuffering systen is & combination of

» sufficient viscosity lmparting agents (snch as

polyvinylpyorolidoue) in sn amomt of foom about 1 to ahout
3% of the symp and mediom-bollifing agenis such as
Pycxins, propylene giyeol ar sarbital ia an stoount of fram

2 sbout 10 to sbout 35% of the syrup. Thess additives are

Incinded to render the medinn more viscons, s prevent-
ing the solution fromn spilling over when adwministeed by &
spoon o the Hirs. To mask the undasirable teete of the drog,

agenis such ms seccharin
sofiom could be used in an amonnt of from about 0.1 to
sbaut 02% of the syrup.

8 Additional ingredients such as colaring or Savaing

agesis can be incorporsted to enbeace the quality of the
syrup, I desired. Witer is prosent a0 the main vebdenlar
agent in the syrops and 1s added to the desired volume.

In wuier conivining 2% 4«0 In any evnt the weight ratio of cyclodextrin to acld in

syrup foromlstions is sz troadly descrdbed herzinsheve, bot
pralershly Is from sbout 1:5 to 5:1, snd mare predasbly
from sbouat 3:1 to sbout 1:L

Sokobilitis (mghnl) of Drege Io Waisr, in Winer Cocselging 28 §-Cyciaisstin (TI)

BEIACTCLONETTINN ALPRA-CYCLODNEITNIN,

t. 1 1 . 4+ - 3 GAMMA-LYCLONEXTRIN

BETA [ B Q- T +

D Cnk tmic Isste twk- Ck wk Lask toic Citk Gowk Lae Tk
DEX) Wur win wkd = o = o o = 0 ol el aold bl aaid
:MMIMMW””T.HMUI““T—N 1.2
o am 0 29 AN LE L
:- ams aos o035 am n4A  4am
Eso- ams 184 T8
ol
Mem- o 0072 079
e

(*) Salsbility n squos solation conseining 2% P-cyleotetrin sd 1% fisoder sk
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scinbility of water-inscinhie drugs, They affer & wider mngs
of concentrations of the water-insoluble dmgs compered to

. — fuhmmddmm'zmmn;
Tegraient Conswtation (ug/ml) Incane .
P 5 absaxption of seid droge
Popyless glyecd %
Cliyoarin 1 EXAMPLE 3
Clode scd, 1 B0 (monchydondt - )
Thiucafioan intate, 3 H,0 (diigieint) g 10 - Preperation of Bifarvescent Tahiets
Soufiem mecherl, 1 BEffervescent tabiets prepared in stsond with the present
wm n tovestion typically cominin waterdnscluble or sparingly
b ldn&h'hmmdﬁmmm;mm“
per tablet. The tahiets genenilly contain the scinhtring
Mecthod of Preparation for 100 ml of Symp 13 «cyclodextrin or derivative thereof I» xa smovst
L Disscive clixic acid and trisodizm citrate in 10 ml of mhmup;umdmm-du
delontzod water solohifization sugmenting agest, preferahly cliirie o wrtae

2 Dissalve sucrose and f-cyclodenrin in 10ml of delontzed 41 n on smount of ficom sbout § o sbowt 10% of te

wE
tabiet. An adiitional amount of cliric ackl, fram sbout 15 to

10 ml of dejordzad waisr. action, tabletx
produce the desired cffervascent The ey
4-!!:“@;%@:“”“"1 ally contadn sodinm Sicarhonate in an amount of from sbout

Jwopared
e o T T L g L
A sprop made s described sbove was teated for stability  24d0d 1o € formla to give body to fhe tahlet and heip biad

at room tempamture (RKT) and st the acoslersted tempars- the ingrafisnts; e.g., soivhis stwch or Aorosll™ in m
tores ‘of 35° and 65° C., with the following results. m“ d:mﬂbﬁ-:rlﬁuﬂfwm

o Ci be addod, §f desired. in sufficlent quntitien to graimiate

e 3rc oo ﬁewﬂinmhnmllmnhomlﬁndu .
s such as a swestener or & testo-mesaking agent o fprove
Swwnge Thmw  Aswny Ammy Ay taste and 4 solohle Inhricating agent such as sodimm ben-
() M W W 2 W) M youetofadiitste tebist comprassion. Yn any case, the weight
0 Bl 43 1 45 W1 45 g mth of cyclodexirin to add in alfervescent tabinis is as
u B4 45 B4 45— - broadly desexibed herainshove, but prefiecabity 1s from aboat
2 e M m &8 - - 1:8 1 5:1, xpd mare profambily from shont 134 to sboat 1:1,
= — Z Z I 0 4 Anfinstative fomuistion is shows balow.
m - -_— - . - mo 48
“ WYY N— v
Other exsnypies of syrups made in accond with the preseat
invention sm desaomstyated by the ketoprafen syrup snd gmdiont Am ()
clsspride syrap, as descxibed below. —— 008
Eadirm blowhosts an
. L = PpCyclodeaxtrin 125
| = Camettion (ngiml) (- om
- Do LD
Pt B: Kewpwoles Ryrwp (0 mphel) Gl wchd, malpdeom i
Estcgucim 0 -
Peogyiens giyest ™, x it »
Cliyouin o .
S . skt ! Method of Preparstion of Effervescent Tebilsts
P-Cyciodautzin 0 1. Mix p-cyciodextrin with sodium blesrhonate.
wm o 2, Mix powdearad sugar, ssocharin sodium snd mixtnre from
55  Step ) with tocfonadine in & soitahly mixer
P Clugete oy 0 mptet) v Stog 1 with tecfona o e
4. Beve 124y reing gamiee
Clagelde i ad dry
Loacroged - o S, Mix grannies with cinic acld, sodiom benyoste and
PCyaimbmeis 1o flsvoring agent.
Serhlel 70K ;’ﬁ & & Compross into tebists
Sofm ecaiuniy 1 Bfervoscent tahinte made as describad shove, when tesind
WM 2 in 100 m! of water, achisved compleis dimsclntion, with
ol effervescence, o 2-4 mismtes. Terfenadine asssyed st
95-57% of the nominal smount.
Syraps made in sccopd with the present invention havesn 45 Another cxample of offervescost biblsts prepered in
advaniage over other posalbie Liquid formmistions in being  accosd with the presmnt invention is desnonstrated In the
dovald of alechol, an emontial ingredient used to incrense  following exmmpie.
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~continnnd

bl Clonmbtle Riivement Diian (0 an) —Tiemicn Caxple 0 me)
Ingdiont Amoust {oog)) 3 Yogeliant Aot (myl)

10 Cuilaing hydirogen phosphes ]
Clade wcidd, sobydrom @ Mk atarch 4
Titerke smbl - Sofken heryl solfels 1
1 ] 0 Awine] ™ g 111 {misocryuinilos oalluloss) n
Acxoail ™ (gliien aecogel) 1) 1
Exficen busssate 0 10 Clirlo meid, ssbydeons 0
Bolohln sturch = 1 1] 12
P-Cyciiaxicin 50 o 10
Flnxing agast [T Aczvall D4 (pillen. sxngell) 1

Inory] solfste and Avical™ with hot sleshalie solation of
texfonsdine, PEG and Twoma ™30, Maintsin mixing ustil
. powder is dry. Pasy throngh 0.8 mm sleve.

2 Grannlate Wih 20 ml aqueous saintion comeining PVP
5,@_"'3"“'“""““‘“" y and cliric acld. Puss grannlos through 0.8 mm sicvos, then
The efforvoucent tablets, when tosied In MOl b water, o SYMAFC, o o

2 4, Tl caponien with gammios.
mado as daserfbod above ware teated for disso- .

spuringly aclnhic dvgs in an mmoust of fivm shout 6 o
sbont 600 mg of the capsuis. Ths cepsnlas typically coniain
the soluhilizing agest a, f or o dexlvative
theread in an snount of fram abont 0.1 to abont 3% of the «

TN R

IR INNR ] )

mo.mhssdummmm mmlml!md

0 in the forgoing example (4) and
cyciodextrin md clivic acki
confains additives to give body to the granules, 6.8 calciim  (O), or devald of cliric ackd and containing the sama (*) or
und Avicei™ in smounts of from sbout amounty of cyclodextrin, s shown in ths FIG-
23 © abont 30% ead shout 5 o shont 10% of e apsils, © URE. As b readlly

respectively. Binding agenis aad/or weiting ageets anch s
: I 201 capsule from 11 mg to 30 mg of f-cyciodextrin () 44 nat
X forther tmprove diesclution to a extent. Tn

amount of from shaut 1 to abont 10%. The fonmis cm
contada ofier ingredients, soch as & swostmmer. I anry ovent,
the welght mtio of cyciodextrin to acld in mpidly dissolving
capsuls formnlstions will be ma brosdly described
barsinabove, but prefershly will be from shaut 15 to 5:1,
md mare prefocshly from sbomt 3:1 to sbomt 1:1 The
following [Mostrates such a formolation.

muwmhmm:ﬂpu:
clixie acld (A) l‘wmdl:;n-
dine over all of the conirol foomilations.

3  Capeules made in sccordence with the investion ensre

complote disecintion of the dow of the wabe
insoinbis dmg whhin an pecepteble thne spes. Therefore,
such capsnles provide a mesns 1o exsure hetter absarption of
the drugs end bence, better bioavaflshility thap comparshle

@ domge forma
iy ——— While the tnvention has been described In texms aof
veios prefered cmbodiments, the giilled sstisan will
Tagrodient Ammus (rg) sppreciste that vadow modifications, mbstitntfons, cpele-
. @ slons md changes may bo aude withont depating from the
Polypultylem glyeol 4000 ™ & spirkt thareof. Accondingty, it {s intendad fhat the scope of the

Twasn B¢ 50 1
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3. The mathod accarding to daim 2, wharin te cydo-

&exirin dexivative comgxises a cxtboxamide,

& The method aceording to clatm 5, wharin the C-C,
cmbozylic acld or mlt is ciitic acid, tdsodinm clirste,
tariartie acid or a combinaiion of clixie acid and txisodiom
citrate.

7. The method aceording to claim 1, whersdn the drg is
a non-starpidal anti-inflapunetory agent

& The method acconding to cisim 7, whersdn the drog bs
Smprofm, Intoprofen, piroxicam, tencxicam, ketorolac or
DEJEGEm.

9. The mothod acconding to claim 1, whamin the dog ks
m antiristaminic or: antisllecgic.

14. The mathod acoording to claim 9, wherein the drog is
wfeatine or clansriving. .y

1L The method acconding 1o clatm 1, whernin the drug is
& vasodilster, cxytocie agent or sbartifacient.

12 The method scoonding to claim 11, wherels the dmog
is prostaglandin B,, prostaglandin B, ar Fp

1. The mathnd acoording to claim 1, wherain the drog e
a sodative, tanemilizer, hypaotie, asticosrvolsest, anxiniytic,
nmacle reloxant or axtispeamodic,

1A The method sccarding to claim 18, wherin the drog

secoberbital,

is phencharbita], bertabarbital,
batalbital, sulpiride, " CEAZSpAI,
etomidate, bromazepam, c¢lobasam, nitrazepam,
fodicvpem, kxxeepan, disyepam,

15 The method acconding fo caim 1, wherein the drog s
texfmadipe, ketoywolen, clsspeide or fooprofen, the cyclo-
dextrin s and the C-C, carboxylic acld or
sk Is clivic acid, trisodiom clirste, tartwxic scld or a com-
bination of cliric acid and trisodhsm citrate.
&tmwamlmumhm

17. The method sccording to clsim 16, wherels the
cyclodextria comprises @-, - or Y-cyclodexida or & pbar-
macentically acceptable dexivative thereof.

18. The method o claim 17, whoreln the

according cydodemorin
cycdodextria derivative comprises a hydroxyalkyl, macentically

i.'l‘h:nﬂndnuﬂn;lndlhl.‘ﬁuﬂnhq&--

& 36 The method

"25, The method according to cisim 34, wherels the
cyclodextrin darivative comprizes a hydroxyalkyl,
cathozamide, diatirylsmincetiryl, carboxymethyl or dihy-
droxyalkyl dechative of &, P- or

26, The method accanding to claim 24, whereln the

malonie acid or snccinic acid, or a phanmecentically accept-
ahie salt theroof.

28, The method accanding to claim 27, whersin the C,-Ce
combaxylic acid or sal b clivie acld, uisoditm cltrate,
tartantic acid or a combinstion of chixic acld and tdsodinm

2). The method according o ciaim 23, whemin the
cydodmtds is p-cyclodextrin snd the Cr-Cy cmboxylic
acld or ealt Is chiric acid, trisodiom cipste, tarterie scjd or a
combination of citric acid and tisodiom chite.

30. The method of claim 1 whersin the drog is clsspride.

i

33. The mothod sccordiag to ciaim 31, wharein the
conuises f-cyciodextrin,
34. The method according to claim 38, wharin the C,-Cq

acld or a combination of cliric acid and tisodiom chirste.

o cixim 38, wherain the

is i e C-C, cutbaxylic

aci or sslt s cltrie acld, trisodinm clivate, tavteric acid ara
comhination of citde acid and trisodbom cltrate.

7. The mothod of clshm 1 wherein the drog is plrexicem.

8 33 Tht mothod according o cxdm 37, whertln the

comprises o-, - ar y-cyclodextrin or a phar-
acceptsible derivative thereof
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3. The mothod according to claim 38, whereln the  malosic acld or soccinic acid, or a pharmaceatically scoept-
cyclodexirla decivative comprises s bydroxyalkyl, shic ssit thareof
carbozamide, dicthylaminoetiyl, carboxymetiyl or diy- 42 The mathod eccarding to clatm 41, whereln the C-C,
droxyaliyl deivative of a-, B- or y-cyclodmetrin, cwrbonylic acld or salt is cliric scld, tisodinm cltrate,
40, The method according to ciaim 38, whereln the 5 mm acid or a combination of cliric acld and trisodiam

cyciodextrin compises fi-cyclodextrin,

ﬂmw%ﬂy.wﬁﬂn% ﬂ.'ﬂnnhﬂndm:dd':n 37, whereln the
acid, lactic acld, ascosbic ackd, glycolic scld, momloeic  °cid O mlt i trisodiom cltoate, .

acid, malie acld, tarironic acid, maleic acid, fomeric acid, U O T
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6D ABSTRACT

Synthetic peptides of at ieast 12 and at mast 30 amino acid
reaiduoes ocomprising a sequonce consisting of, or fonnd
within, a complementsrity-detexmining region (CDR) found
in the heavy or light chain of the lmman anti-DNA 16/61d
momcional antibody, or & sequence obtained by replace-
ment and/or daletion and/or addition of one or more sminn
mesichers to said sequence, and salis, chemvical derivatives
and polymers of said poptidos can be veed for inmmumo-
modnlstinn of sysiemic lopus crythomatosms-associated
IESpOonsoS.
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SYNTHETIC HUMAN PEPTIDES AND
PHARMACEUTICAL COMPOSITIONS
COMPRISING THEM FOR THE TREATMENT OF
SYSTEMIC LUFUS ERYTHEMATOSUS

FIELD OF THE INVENTION

[0881] The present invention relates o synthotic peptides
and, more particubutly, mqﬂhﬂnmﬁhumdﬂ
complemeniari region (CDR) of a homen
monocional snti-DNA antibody, to pharmacoutical compo-
sitiops comprising them, snd o their wee in the Emmmo-
modnistion of systemic kpos erythomstosms (S1E)-ass0ci-
ated respomses.

[0082] Ablwevistions: 16/6kd: human 16/81d mAb; CDR:
conplanentarity-detarmining. regice; CFA: complats Fre-
und’s adjuvant; bCOR peptidec a peptide based ao & CDR
mogion of the boman 16/8d mAb; hCDRI: the lmman
peptide of the SEQ) ID NO:&; hCDR: the Imman peptide of
the SEQ ID NO:7; hunan 16/61d mAb: bunan pathogenic
anti-DNA mAb that boars the 16/6k; ICD: immunt complex
deposite; Id: idiotype; LNC: lymph node cells; mAb: mono-
clonal antibody; MMP: matrix metalloprotainess; mCDR1:
the murine poptide of the SEQ ID NO: 1; mCDR3: the
mmdn-mmmmmm

[M] wmm(ﬂljumm
disoase charactorived by the presence of an arrmy of
MMMDMMM
oocloar antigens and antihodies to ribonucleoproteine. The
progression of the discase is associzted with gener] climical
manifestations and damage 30 tisnes and omgams cansed by
depasition of innntne complexzs. Similar to other axtoim-
mune cocditions, the eticlogy of SLE is nmitifactorial
cuiniling genatic, envimmmental, hormonsl and imemmo-
poovontion or coes of SLE is availshls.
[0084] The bxman monocional anti-DNA termned
16/6id bears a comenon idiotype (Shoenfild et al, 1983).
The idiotype waa foand to have clinical relsvance in SLE
paticnin. Thos, the 164kl was found 10 be sxpressed on
anti-DNA antihodiss of 54% of SLE paticsts with active
disszss (lanbery of al, 1984) sod in affectsd organs of
pationts with SLE (Jaspherg and Colline, 1985). Mice of
imbred strains that do oot develop any spontsosces antoim-
omne discases weze impmuized with this bunm ati-DNA
16/61d mAb and developod the major halkmarks of SLE in
bomnme and in the spontaneous murine models for this
discase (Mendlovic ot al., 1988). Tims, following immusi-
zation, the mrice produced antibodies specific 1 the 16/65d,
sntibodies that bear the 16/6id e amtibodics directed

ph-mhhﬁ-plﬂdu_nfﬂnmm
lovic ot al., 1988), which are typicsl manifestations of SLE.

[0085} A onwine anti-16/6ld mAb (Ab2) derived from
mice with experimegtal SLE was also capshle of induciog
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the experimonta] disease in mice (Mendlovic of al, 1589)
similsr to the 16/%61d (Abl). Moreoves, a omrine anti-DNA
mAb that cxpresses the 16/6ld was prepared from mice
5G12 reacted with antibodies specific i ths 16/61d. Irmm-
pixation with the latter antihody resalted in the induction of
experimontal SLE with similar manifestations as observed
following immronization with the buman 16/61d (Abl) and
with the murine anti-16/6id (AbZ) mAbs (Waisman et al.,
1993). Theso rosults show the importance of the 16/6Id
netwark in the foduction and progression of SLE in mice.
[0996] In order o understand the meochanism by which
tor bae pooduced & vazety of monncional mtoantibodies
darived from COH.SW mics in which experimenais] SLE was
indnced As a rule, the mopocional mninantihodies that were
capsbls of aliciting sntibodies that bear the 16/61d or react
wﬂimhﬂhhpﬂhpmnulduqﬁbd

opment

cioes specific 1o the 16/64 were shown 1o ingdoes axpesi-
mental SLE in syngeneic recipionts similarly to the 16755
antibody. Therefore, following the inoculation of the scti-
vaind calls of the lines, the mice developed both the
nﬂﬂ;mddlmpd'ﬂ:ityp‘nlhﬂ!(!ﬁhud,
1991

[0809] As described sbove, the mAb 5012 that was iso-
hﬂﬁmmhmquwﬂldmmn
bind DNA snd bear the 1641d, 5 capsble of inducing
experimental SLE in mice (Waisman et al, 1995). T calls

Liknly that the T calls recognize the V regions of the shove
antibodies since they do not react with othwr antibodizs that
carry the mme constent region but have diffsmeat specifici-
tios. Within the variable region, the regions with the kighest
probability 16 be moognixed are the CDR, since those arc the
rogions that differ the most between the varioos antibodien.
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TOYYNQWVROQSPEESLEWTIG (Ia)
EINPATGETTYIQEFEAEKEAT (IXa)
TYCAATPLWEEPIARDYNGQG S (XIa)
GCYNNRWVYROSEGKSLENIG (V)

TYICARSGRTGUNTYWNGQTL ()

nomodulationg

based oo the CDR1 snd CDR3 of the lmman 166k were
tnsted and shown o nbiba lymph node cell prolifemtion of
mmﬁdﬂhmmﬁm@mw

rocogmized by T oclls of SLE patnts than the peptides
bascd on the CDRa of the anti-DNA antibody 5G12. For-

thermore, muny of the analogs of the poptides based oo the
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CDRs of the murine antosntibodies described in the above-
mentioned WO 56/30057 were shown not to be efficient in
in the sequences of the peptides based oo the CDRs of &
human monnclonal enti-DNA antibody of the pressut iavea-
tion, could mot be predicied or suggested o be eficiont. In
addition, the = of peptides besed on & buman antibody
should be considered s preferablo for bmman use in com-
parison with peptides based on non-hmman antihodics.
[0014] Tho present imvention this relates, in ope sspect, o
a syothetic peptiie selacted from the group copsisting of:
[9915] (a) = peptide of at keast 12 md at most 30
aminn acid rexkines comprising & seuence consist-
ing of, o found within, a complementarity-determin-
um(mk)bndhhhqulwd-m
of the Imman monockmal mti-DNA 16/61d antibody
(ercinafter “hCDR soquence™), or & sequence

[sxa ™ ¥osi]
[sz0 D WOui]
[s22 ID FOn3]
[sm0 10 BO24]
[ex0 ID WOu%]

obiained by: (i) replacement of one or more of the
amino scid residnes of the h)CDR sequance by dif-
ferent amino acid residues; (i) deletion of one or
mare amino acid residoes from the BCDR seqoence;
md/or (i) addition of o or mor: wmino acid
residom W the hCDR soquonce , or & sl or a
chumical dexivative of sxid peptide;

[001€] (b) a dual synthetic peptide comprising two
difficrent ooss of sxid peptide of (s) covaleatly linked
o ono smother either diroctly or through a shart

linking chein;
[0027] (c) a peptide polymar comprising a plarality
duql_uf-il of (a); and

[ooas] (d)lrﬂd(l)wlmmlmtnf@)
attached 10 2 muumhulhrm

[0019] The lmman monocional enti-DINA 1661 satibody,
berein refierred to &8 “bman 16/61d mAb”, is & pathogenic
human monocional anti-DNA antibody capable of indocing
a SLE-like discasr in mice.

[0028] A peptide acoonding 1o the nvention comprizing &
FCDR soquonce s defined above is herein mfirred 1o an
“hCDR poptice”™.

[0021] In cos prefermed smbodiment, the hCDR peptide
inciudes a soquence of s CDR, mars prefecably of the CDR1
or CDR3, of the heavy chuin of ihe buman 16814 mAb, such
a8, but not being Limited to, the poptides herein designated
HCDR1 and HCOR3, having the segoences sstatantially s
denoted by SEQ ID NO:6 and SEQ ID NO:7, respectively,
s follows:
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TYCARGLLASGVYNDVDYYGRDYV

[0622] In enather sspect, the invention peovides a phar-
macsptical compasition comprising at least one synibetic
peptide or peptide polymer of the invention, and s pbarma-
ceutically acceptable carriec. The pharmaceutical composi-
tion i» particularly mmful for the trestment of SLE and
amelinmation of the clinical manifestations of the discase,
particularly by modolating SLE-sssocisted respenses, 0.8
down-reguisting the lavals of P-3 and/or MMP-9, and/or
IL-2 exdjor IFN-¢ activitiss, or up-regahting the level of
TGF-§ activity in & paticot with SLE

[e023] In a forther espect, the ivention relubes to a
moihod for the teaiment of SLE comprising adminisiering
10 an SLE patient sn effective amount of 2 peptide ar peptide
polymer of the nvention. The invention farther relates to &
method of # SLE-amocistod responscs,
eg u-motm-amma.
Idhlmlﬂﬂ'll’ﬂqmihu,u
hddm-ﬁlmviymlphlmnm
admiristering to an SLE patient an offective amount of
peptids or pepticle polymer of the fovention.

[0624] In still & fuxther sapect, the invention relates to a
mothod for sescwming the effsctivences of a dreg in the
trostmemt of a SLE patient which comprises messuring at
different intervals of time the lovels of MMP3 md/or
MMP-9 in & biood sample obtainad from said patient being
troated with sai] dmyg, whercby a docroased lovel of MMP-3
mdjor MMP-5 correlaies with the ellsctivenem of the drog.

[0825] In still snother fther aspect, the invention relxtes
o & muthod for smessing the ffctivennm of 2 drag in the
troxtmant of a SLE which compwises mespuring at
diffirent intervals of tigs the level of IL-2 and/er [FN-y in
& blood ssmpie obinined from said patient being trested with
said dreg, whemby a decroased lovel of IL-2 and/or IFN-y
correlaies with the effoctivenam of the drng.

[0028] In yet still » fixthor aspoct, the vention rolales to
lﬂhﬂ&mhﬁudn&'mﬂn
troatment of a SLE which comprises mossuring at
different intervals of time the loval of TGF-$ in & bicod
drug, wherchy en inceessd lavel of TGRfl cormolsies with
the effectiversss of the drog.

[0627] The drog which efficctivancss i 0 bs wsscasod
according to mny of the above methods may be, fior example,
withont being Limited in, a peptide scconding to the foven-
tion or & muine peptide as described in the abvove-men-
tioned WO 9630057,

[0028] FIG. 1 shows iohibition of the pmliferstive
respopses of lymph pode cells of mice imommised with
Imman 16/61d mAb o vations concentrations of the 16/6Id
mAb (0.1-10 sg/wnll), by treatment with 300 »g bCDR1.

[e29] FIG. 2 shows inhibitinn of the prliferative
responses of lymph node cells of mice imsmunired with
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=0 D mOows]
[ssa 10 30a7]

Inmman 16614 mAb to various conocatralions of the 16514
mADb (0.1-10 sg/well), by treatment with 50 ug CDR1.

[0030] FIGS. 3A-C show the cytokine pattern in BALB/c
mice inymunized with human 16/8d nab e treated with
bCDR1 or with an imolovamt poptide p255-271. FIG.
3A—IFNy puttem; FIG. 3B—TGF§ peiterx: FIG.
3C—IL-10 pattern.

[0831] FIG. 4 shows the conceniwtions of the beman
anti-DNA 16/61d mAb required for optimal stimulation of
PBL of SLE patients sand of bealthy comtmls. FBL wer
stimlsted with verioes concentrations (0.1-40 sg/well) of
the 16/5id mAb, The conocentration yielding the highest
stinmlation index was defined as optimal for triggering a
poliferative rexpomss.

(33} FIG. S shows prolifiaration of FBL from cos SLE
patient stimmisted with the mitoges pbytohsmagghetinin
(PHA) in the shesace or presence of hCDR) or BCDR3.

[0933] FIG. § shows of PBL fvom one SLE
patinet stinrolated with bumen 16/58d mAb in the sbesocs or
mdﬂnmmd-hmmcmlsuﬂ-
mnrice poptids mCDR3.
M FIG. 7 shows proliforation of FAL. from one SLE
patieat stimuluted with inman 16/6id mAb io the absence or
moflhhnmnﬂhhﬂ)lﬂwhﬂ)ﬂorﬂ:
muzine reversed peptides revnCDR1 and revinCDR3.

[0835] FIG. B shows inhibition of IL-2 secxwtion in PBL
of SLE paticntx triggared by the lmman 1461d mAb in the
absmce or presence of PCOR1 or hCDR3.

[Da3&] FIG. 9 shows up-regulation of TGF-fl soaretion in
the PAL of ane SLE patient stimmlated with
the haman 16484 mAb in the sbeence or presance of B(CDR1
or bCDR3.

[0037] FIG. 19 slows mti-DNA Jovels in
(NZB x NZW)FI mice unimsted or troated with 300 g
bCDR1 or with the reversasd peptide revbCDR1 (used as

wern treated stasting at the age of 5 end balf monthe with
PES (11A, 11B) or with 100 ag YCDR1 (11C, 11D). The
sections are of mico sacrificed at the sge of 9 months. For the
detection of Ig deposits, sections were incubated with FITC-
conjugated goat anti-maouss IgG (y chain spocific) (11A, 11C
x 100; 11B, 11D x 400).

were troated with PBS (12A, 12B) or with 300 ug bCDR1
{12C, 1ID), or with the revessed peptide evhCDR1 (128,
12F). The sectioos ace of mico sacrificed of the ago of 9
mﬂhhhhﬂmdmmﬁkm
soections wers incubated with gost mti-
movse IgG (y chain specific) (12A, 12C, 12F, x 100; 12B,
12D, 12F x 400).
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[0040] FIGS. 13A-13C show the cytokine pattern &8 mea-
sured by HLISA in sspematants of Con A-stimulated cnil-
tures of splenocytes of SLE-prone (NZB x NZW)F] mice
that were nntreated or beated with BCDR1 or with the
revermed peptide revb(CDR1. FIG. LDA—IFN-y patters;
FIG. 13B—11-10 patitem; FIG. 13C—TGF-fi pattorn

[e841] FIGS. IMrldFmﬂnhmm
kidncy soctions of BALB/c mico with 16/6Id-indnced
wsuzmmmamm)umm
g bCDR1 (14C, 14D), or with the revemed pepride revh-
CDR1 (148, 14F). The sections arp of mice sacxificed at the
ldemﬂlnRrﬂ:thﬂmnfmﬂlqh:lg
depasits, sections wese incubeted with FITC-conjogated
goat enti-mooss 1g0 (y chain specific) (14A, 14C, 14E x
100; 14B, 14D, 14F x 400).

[0042] FIGS. 15A-15E show the cytokine patton as mes-
sured by ELISA in spernstarnts of 16/61d-stimnisted lymph
podo culinres of BALR/c mice with 16/61d indoced experi-
menial SLE that weee untreated or treated with BCDR1 (200
or 300 pg ) or with the roversed poptide revhCDR1. FIG.
15A—IFN-y pattern; FIG. 13B—TNF-a; FIG. 15C—IL-10
patom; FIG, 13D—TGF§ patter; FEG. 158—TGF-f
mmtmdlwm

[ﬂﬂ] l'll:B. 16A-16F are phoins showing representative

(NZB

unirated (16A, 168) or mice recipianis of splenocytes of
mice traxtnd either with 300 xg bCDR1 (16C, 16D) or with
the revorso poptids covhCDR1 (16E, 16F). For the detoction
of immmne complex Ig deposits, scctinas woro incebated
with FITC-conjugated gost suti-movse IgG (7 chain spe-
dﬂc)(l‘A-liC.lﬂ.xmuhmmlm
[oD44] Hﬂs.l'mplmapﬂhnmdmuf
MMP-3, MMP-2, and MMP-S in the sera of (NZB x
NZW)F] mice. (NZB x NZW)F] mice (10 mice/gronp) were
Mnhmmlnﬂ.m'n@‘.)dnh
foom each groop weme tested for MMP-3 Iswals
using Western biot (FIG. 17A) or for MMP-9 and MMP-2
activitics wsing gel symography (FIG. 17H). The remlts
repeesent 4 similar experinents.

(943} FIGS. 18A-18B depict kinetics of appoarance of
MMP-3, MMP.2, st MMP-9 In the sers of BALB/c mice.

time poits. Pooled sera of azice (4-vi) from sach group ware
wsiod for MMP-3 expression levels meing Western biot
(FIG. 18A) or for MMP-9 and MMP-2 activitiss zeing gal
mmmmm:-wnnwda
similar experimonts.
[0046] FIGS. 19A-19C depict immunostaining of kidnsy
soctions of imomnized BALB/c mrices for MMP-3 and MMP-
9. Non-immunived BALB/c mice or mics that wers imme-
nized with PBS/ACFA or with the 16814 (in um. @
micn/poup), wers merificed 55 months following their
boost with the 16814, Kiderys wom romoved, md their 5
A0 cryosizt mctitons ware ioroenosteined for P-3 (19A) aod
P-D(.I.!B).Amllllm'bﬂ:eﬁﬂqdm
was performed (19C). {(x200). The ramlis are represenistive
of 3 similer experiments.
[0047] FIGS. 20A-20B depict kevels of MMP-3 and
MME9 in sor of (NZB x NZW)F! mice trealed with
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mCDR1. In preveation experiments, mice (10/group) wore
given weekly nc. injections with mCDR1 starting at the age
of 2 mantle during 10 wocks. The rasolte represent sera
taken 4 months afier the end of the trestment. In breatment
experimsuts, mice (10/group) were injectad a.c. with sither
FBS or 250 pgfmouse of mCDR1 starting at the age of 5
mmmmmmsﬁmm
oud of the treatrnent. Pooled scra of each
mwhm-amwmmmlyu
(20A) and fiox MMP- activity nsing gel symognphy (208).
UT—unireaied. The resnlis are ropreseniative of 2 similar
experiments.

{0S48] FIOS. 21A-ZZB depict lovcls of MMP-3 and
MMP9 in 16/61d-imnnaized BALB/: mice treated with
mCDI.‘! Io prevention experiments, mice (8/group) were
treated iv. with mCDR1 (100 ag/monac). The remalis shown
mufﬁlhhntﬁmﬂhlhhddthnm
In troatment mico (B/group) were treated a.c.
with 100 sg/mouse mCDR1. The remlis am of sem obtained
at the eod of tmatment. Pools of sera of each axperimental
goup wors tosted for MMP-3 by Westem biot analysis
(Z1A) and for MMP-9 activity by gel xymography (21H).
UT —untvexted. The resulis o representative of 2 similar
cxporimenis.
mmm«mymdlmm

(W/0)—oontrol blocking,
mthﬂllulhdy The results arc mpreseniative of 2
similar axperimants,

[9858] FIGS. 23A-238 depict levals of MMP-3 and P-§ in
sonn of (NZB x NZW)Fl micn trexted with bCDR1. In
treatmeut experiments, mice (10/group) were injected s,
with either FBS or 100 ag or 30 pg/mouse of hCDR1 ouce
s week fior ten weeks starting af the age of 7 months. The
rosulis represont sera collected at the middle of the trest-
ment. Pooled sera of each ¥ group ware tosted
for MMP-3 lcvels by Westem biot analysis (23A) and for
aro represtniative of 2 similar experimenta.

[9851] FIG.24 dopicts » repressniative gel showing sctiv-
ity of MMP-2 exd MMP-S in sera of SLE patients and
healthy controla. Sera (5 af) of 40 individual SLE patienis
and 25 healthy contrals were analysed for thair MMP-2 or
MMP-9 activitics by gel xymography. The figmre shows
ropresentative resalis with ssrom samypiles of the two groups.

[we51] FIG. 25 depicts » gaph showing quantinative
amlysis of MMP-2 and MMP-9 activitics in mea of SLE
(Mdm)ldhunhymh(wﬂed-

m)m-mnmphufﬂmdls

seromn samples of bealthy cogtrols wam fested for MMP-2 or
armo caprveesd as the mean = soam. *P=0.0300

ity Iovels and discase activity indices (SLEDAI) in patieats

with SLE. Thirty-five sorum samples from 8 males (FIG.



DETAILED DESCRIPTION OF THE
INVENTION
[V035] The present invention relstes, in ane sspect, 1o
ising a _of.cl

[0056] The synthetic peptides of the invemtion derived
from a CDR of the kmman 1685 mAb, berein identified as
hCDR paptides, are basad on a CDR fonnd in the
beavy ciwin of the human 16/Mkf mAh.

[0057] The CDR regioos of the V; soquences of the
buman 16/61d mAb sre boxed in FIG. 4A of Whisman ot ol.,
1995, The CDR regions of the hexvy cheine of tho human
16/81d mAb have the soquences substantially a3 denoted by
SEQ ID NO: 8 1o SEQ ID NO: 10, ss fnllows:

comle FOOYYND [s2g ID =O» B]
Com2s ETSsrETEIEIXE  [sEmg ID mo: 9)
coRis GLIACCHENTTTIGNDY [£20 ID EOr 10]

[0058] The LCDR peptides of the iwvention contain at
loast 12 and ot most 30 amioo acid residues and compriee,
profenably, & sequence kientical 1 » soguonce selecied from
the group comsisting of SEQ ID NO: 8, 9 and 10, or more
proferably are scqoence fownd within said SEQ ID NO: B, §
or 10, or a sequenco obiained by: (3) replacement of ocoe ar
mare of the anving acid residues of the SEQ ID NO: 8, 9 and
10 sequonces by different amxin acid residues; (i) delxtion
of ane or mors aming acid regidaes from the SEQ ID NO:
8,9 s 10 saquences; or (fii) addition of ons or more amino
acid reaiducs to the SEQ ID NO: 8, § and 10 ssquencos.

[IIBl] The bCDR peptides of the invention, bagides the

bCDR sequonce, coutsin fiurther aming acid residues, prof-
enably amino acil residucs of the saquences of the buman
16/8d mAb flmking the hCDR seqgooxos or sequences
obtxined by replacsnent of one or mare of the amino ackd
rexicines of the bCDER flacking seqnences by diffwens sarine

GSIINOVIROPFPPGEGLEYIG
GIINOVWIRQPPGOEGEEYWIG
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acul residocs, by delstion of oo or more amino ackl
residues from the ECDR flanking sequences or by addition
of oot or more amino acid residues 1o the hCDR Banking
SCOUCDCCE.

[obé8) Tins, in one cmbodiment, the prassnt inveation
provides « synthetic pepticle besed on the COR1 of the hoavy
clain of ths Inrmag 16/61d mAb, saidd CDR1 region being of
hmm-mwmmm&nd
peptido being salected from the group comsisting of

[0061] (a) a peptide conprising a soquence consist-
ing of, or found within, the sequence of SEQ ID NO:
8, or & saquence obixined by: () replacement of ono
or mare of the mmino acid residuss of sekl SBEQ ID
NO-8 by difficrent amioo acid residues; (ii) deletion
of cos or more smino ackd resiines from mid SEQ
ID NO-£; unxl/or (iif) addition of one or more eminn
acid residucs to said SEQ ID NOS, orsmali ar a
beumrical derivative of axid poptis

. [08&2] (b) a dual symbetic peplide comprining
dil'-um-uf-dmof(n)mhnﬂyhhd
to ons annther cither diroctly or tioomgh a shart
linking chain;

{Uﬂ] (€) » peptids polymer cranprising a plarality
of sopumces of mid peptide of (a) and

[9864] ()  paptido of (») or a paptide polymer of (c)
altached 0 & macromolscular currise

[9965] iIn one prefierred ambodiment of the invention, a
peptide based on the CDR1 of the hosvy chuin of the bmman
16/8d mAb is u peptide of the sequence substantially as
denoted by SHQ ID NO: 11:

% YYWSWIX,QX,FX, X, G X, E WI10{s80 ID Noai}
[0866] whern X, 80 TG X, B Ror KX, sPor S;X,
BB, s XaD;mdX,BELaS
[0867] In s mom prefared embodiment, the poptide of
SEQ ID NO:11 is the 19-mar peptide hersin designated
“hCDR1 peptile”™ aor simply "hCDR1", of the sequence
lﬂnmnyuhdbyﬂomﬂo:ﬁ:

GYYWEWIRQPPGEGEEWIG [58 ID NO:S]

{(9868] In hCDR1, the GYYWS comprisad
within SEQ ID NO8, is followed by the natnrml sequence of
ﬂ-mllufﬂlhwdlhdbhmmmﬂl.vﬂh
the exception timi the natural leucine (L) residue of the mAb
mnmlndbyldnmd_hmm
at pasition 15 of the peptide bCDR1
[0063] In another embodiment, the peptide of SBQ ID
NO:11 is an anglog of the hCDR1 peptide obtsined by
replacement and/or sddition of amino acid residoes to the
sequence of the BCDR1 peptide, examples thersof being the
ides of the mbstantially ss denoted by SEQ
ID NO:12 to SEQ ID NO:18 (whorein the amino acids
replaced or sdded are rpresepted in bald):

[smd 1D WOu12]
[am) ID BOrll]

[am I Wo114]
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—comtimsad
GYYIWEAWIKEOQPFGLGEENWIG
CYYTWEWNIRQBPGKGEIEWIG
GYYWSWIRQPFPPERGERWIG

[z 1D WOs19]
[0 ™ 30n16]
[sxa ID MO:17]
[s=q ID mO:16]
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[007%] In a forther embodiment, the invention provides a
synthetic peptide based on the CDR3 of the heavy chain of
the buman 16/61d mAb, sail CDR3 region being of the
seguencs subatantially as denoted by SEQ ID NO:10, said
peptide being sulected from the group consisting of:

[9971] (a) » peptido comprising a sequence consist-
ing of, or found within, the sequence of SEQ ID
NO:10, ar a sequence obtained by: (7) replacement of
one or more of the amino ackd residoes of sid SEQ
ID NO:10 by diffoeart amming acid residues; (i)
dalation of one or move amino acid residoes froen
sald SEQ ID NO: 10; andVor (Ji) addition of ans or
more smino acid residues to sxid SEQ ID NO:10, or
a salt or a chemicsl derivative of mid poptide;

[(007Z] (b) a dual synthetic peptide comprising two
different anes of sid peptide of () covalently hinked

[0077] In a more prefarred embodiment, the pepticle of

SEQ ID NO: 19 is the peptide herein desigmaied “CDR3

poptide” or simply “bCDR3”", of the SEQ ID NO:7:
YYCARGLLRGOWNDVDYYG MD QD NC:T)

[0078] In bACDRY, 1w sogoance GLILRGOGWND-
VDYYYGMDV [SEQ ID NO:10)of the CDR3 region of the
boavy chain of the luman 168Id mAb is modified by
daletion of ope of the tyronine (Y) residues and is preceded
by the natural sequence of the mAb.

[9979] In amother embodiment, the peptide of SEQ ID
NO:19 is an snalog of the hCDR3 peptidle obtined by
rephcement and/or addition of amino acid residues io the
sequence of the hCDR?3 peptide, cxzmpilos thereof being the
peptities of the sequeness SBQ 1D NO:20 to SEQ ID NO:Z7
(wherein the aming acids replaced or added are represented
in bold):

YYCARGLLEGGFWADYDYYGEDY [EEQ ID NOa20]
YTYYCARGLLEGGANDYDPYYGRDVY [smg I m021]
YYCARGLLRGAVNEDVDYYGEDY [axg ID B0e22] °
YYCARGLLRAGWEDVEOYTGRDV [6 ID Em2]]
YYCANGLLAGGUEEDVDYYGNEDY [smQ ID HOa24]
YYCAAPLLRGOWREDVYDYYGENDY [amg ID mnz3]
YYCARGLLRGGUWNDVDYTYTEGADVY [£EQ ID HO:r26]
YYCARGLLEGGWNEDYDYWGNDY [aR0 ID M0:27]

to ons another either divectly or trough s short
tinking chain:
[0873] (c) a peptide polymer comprising a phurality
of sequences of sxid poptide of (a); and

[9874] (d) a peptidde of (a) or a poptids palymer of (c)
aitached to a macresnolecular carrier

[9075] In cne preferred embodiment of the iavention, the
peptide besad on the CDR3 of the hoavy chain of the lnman
16/61d mAD is a poptide of tho sequence substantially as
dennted by SEQ ID NO-:19:

YYCARX,LLXG KX, X, X,DVDYX,0X,
DV {5BQ. ID NO:19)
[0076] whenin X, b GaF X, sRaA; X, 8CGarA;
X BGoAX;BWorA; XjisNorAX,is Y or W anxd
XjisMoQ

[eess] hlﬂllhﬂhmhmm—

vides 2 based on the CDR2 of the heavy
Mdhmlﬂdmﬁhmﬂmmmd
the saquence s denoed by SEQ ID NO:9, mid

peptide baing selaciod from the groap comisting of:

[ee81) (n)lpptdlmlmcm-’n
ing of, or fourd within, the sequence of SEQ ID
NO:5, or a sequonce obtained by: (i) replacoment of
one or more of the amino acid residues of sxid SEQ
ID NO:9 by different amino acid residues; (i) dele-
tion of ono or mare amino acid resitues from swid
SEQ ID NO-9; and/or (fii) addition of cne or more
amino acid residues 0 said SEQ ID NO:9, or a salt
wnd-mltnmdudm

[0082] (b) a.dual synthetic poptide comprising
ddﬁulmlsuf-llpqtlhuf(l)mhﬂyhld
to one mnother either directly or through a shon
tmking chain;
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M] () a peptide polymer comprising
of soquances of said pqmbnt(l);uﬂ

[0984] (d) & peptide of (2) or a pepticie polymes of ()
attached to & macromoleculsr canier.

3 plntity

[G08S] The synthetic peptides of the present imvention
bave 12-30, preferably 17-23, most preferably 19-22, amino
acid residoes, and may be mamfactered by chemical syn-
thosis or by recombinent techoology by methods well known
in the mt.

[0086] When preparing
Mbmimdmh-m
tant that the substitutions bo sulected from thom which

amings ss described sbove

phobic-irydrophilic
paxtion of the sassbstitnind parent peptide. Thes, a bydro-
phobic residus may be substitnted with a bydrophilic resi-
e, or vice-versa, ss long as the fotal effiect does ool
subetantislly changs the vainme, rydropboblo-brydrophilic
pution and charge of the correspoading wsubstitated pareat
peptide.
[0097] The presemt iovention sleo incindes chernical
decivatives of a peptide of the invention The “chemical
darivative” containg additinnal chemical moisties not nor-
mally a part of the poptide and & encompamed by the
fovention s= long a5 it retains at Jeast a poxtion of the
fooction of the poptide which permits its utility in proventing
or inhibiting T cell prolifierative respomses and sutchmmene
dissass. For cxsmple, 8 chamical derivative may resalt from
hmdmwm capable of
'ilhnhﬂﬂlhdmuumnlmof
ll'ﬂﬁllﬁ.llﬂwill llhmnllullpltllld
the frenction of the peptide (o inhibit specifically the prokif-

ios. Among these chemical deyjvatives, the amides am of
partienlar inmrest, both smuides of cuboxyl grosps at the
C-teymirms and amides of froe carboxyl groups of sspartic o
methods fior making them are well kmown in the art.

[9088] Al incinded in the scope of the invention are salis
of the peptides snd analogs of the iovention As weed berein,
the ke “salts” s o both sits of carboxy] grovps and
1 acil addtion salia of amioo groups of the peptide mal-
ccule. Salis of & carbaxy! group may be formed by means

[088¥] The bCDR peptides anconding to the iovention may
bnhﬂbyﬂqhﬂnrplnhdmnﬁlﬂuﬂn
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jymphocytes of mico that aro high respondss o SLE-
inducing sntnantihodics may be readily determined by those
of ondinary skill in the art withou! vados experimeniation
peing tesis such &s those described berein. One test which
may be readily condncted is for the ability of the peptides in
inhibit in vitro the proliferative raspomses of ceriain T cell
lines and clones specific to SLE-inducing mtoantibodiss.
The T cell kincs and clones may be, for example, the T cell
lines andd clones specific to the 16/%61d mAb (Fricke et al,
1991) egtablished From immmuived lymph node cells of mice
by proviowsly described methodology (Amskod, O. and
Moxs, E. [swamobiclogy, 172, 99 (1986)). Cells arc
exposd io the stinmnlating actibody presented on ircadisted
syngeaeic splesn calls in the prescace of enriched medimn
cvery two weeln. The T cell lines are cloned by the standand
limiting dilntion technigos. The proliferative respomses of
thase Tcell lines and clones arm tested, for example, by the
method degcribed in WO 96/30057, in Materials and Meth-
oda, section (g).
[w890] Ancther test which can be conductsd in ordex o
salect analopgs having the desired activity is 1o st for the
ahility of the synthetic peptides to inhihit the ability of the
T. cull lines and clones 0 provids hnlp to peptide-specific B
colls in the presence of the parent peptide. The synthetic
paptides may aleo be teated for their ability o bind direetly,
to MHC Class II prodncts on anti-
culls of the relevant strains. For this purposs,
N-tmrminal Ildmylnnn of the relavant peptides is per-
fisrrond at 0° C. with sn oxcess of biatin-N:

imide in agueous solntion (Mozes ot al, 1 Mouss
spleic adherent cells or PBL-adherent cells (1x10°/mmple)
are incubated with biotimylsted paptides in PBS contxining

0.1% bovine serum albumin (PBS/BSA) st 37 C. for 20 b,
followed by incabation with pirycoarythrip-streptevidia fior
30 min st 4° C. After each incsbation, the colls are washed
twice with the shove solation. Themafier, the cells aro
analyzad by flow cytameiry waing FACScan. In cach analy-
sis, 2 mimimnm of 5000 cells are exanined (for sbove
procedures, mee, fior oxamplo, Mozxs of al., 1969).

] A farther teat which can be conducted is to test for
the shility of the paptides to inhibit cytokine sccretion by the
T call ke or by T }ymphocytes ar lymph node cells of orice
Mnhﬁmﬂlbmm

The cyimkioes are detected as follows: IL-1 aclivity s
asmsed by ELISA using a pair of capture and detecting
aptibodies (as described below for IL-4, IL-6, IL-10). IL-2
is directly deteciod wsing the IL-2 dependent CTLL Line or
by ELISA. Lovols of [L-4, IL-§, IL-10, INF-y and TNF-a:
mth-pummmh:mnldhym_qm
irs 1o the varions San Diogn, Calif,
USA) according 10 the musufaciurer’s instractions. In adidi-
tion, the ability of the poptides to elevats the loval of
seexstion of the innmmosoprossive cytokine TGF-f can be
sssessed by ELISA as described herein in the Examples.

[0892] Pepticdes which kst positivo in ano or mom of thees
in vitra sests will provide a ressonable expectation of in vivo
activity. Howeover, iIn vitro tests can also bo conducted
mice may be injected with the candidate peptide al cither day
=3 or day 0. The mics arc then immmuived with the dincase-
intucing sntnantihody or with the peptids. Ten days latsc,
lymph node cellg of the mice are tested for their shility to
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proliferate to the immmmogen in order ©0 find out the
inhibitory capacity of the canciadate peptide.

[9%3] Ancther sach in vive animal net commists of mes-
suring the therspeatic activity diroctly in the omrine modal
in vivo for the production of SLE as described sbove. The
poptides can be infacted into the mice in wiich exparimental
SLE is iduced by different rontes o differont dossges and
at different time schadnlen. Fuarthermore, the treated mice
can be tesied perindically in onder 1o determine the effect of
the peptides on the mtoantihody responses and on discase
manifestations elicited in the mice by the SLE-indncing
astomtibody.

[0094] Another in vivo procedors comsists of smessing the
candidate peptide abilily % treat mice that sportaneowely
develop SLE e.g. (NZB x NZW)FI mics, ss described beroin
in the Examples.

[9995] It can thtw bo soen that, besides the prefirred
embodiments which have been shown to be oparable in the
mm&-duﬁm’ﬂmhmwﬂlhlﬂn

(SEQ ID NO:8) e of the CDR3 (SEQ ID NO:10) of the
beavy chain of the bumsn 16/61d neb.

[wee7] Inlﬂlﬂ’mdmmhudmi:dmml.h

consisting of SEQ ID NO:6 axd NO:12-18 and another
peptide selacted from the group consisting of SEQ ID NO:7
ad NO:20-27, most prefersbly one peptide being the pap-
tide of SEQ ID NO:6 and the other being the peptids of SEQ
ID NO:7, the two differeat peptides being cowalendly Linked
to ons snother sither dizsctly or by & shont Enlcing chain soch
e a stretch of alapine residuss or by a putstive sits fior
proteclysis by cathopsin. See, for ezanple, US. Put, No.

Exropesn Fatent 495049 with respuct to such
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such as tetams toxnid, snd linear or branched copolymers of
amino acids, such s a lincar copolymer of L-alamine,

A-L-, or mmltichein poly-DL-alanine (M. Selx ot &, 1955,
J. Am. Chem. Soc. T7-6175). The conjngates are obtained,
hmmph.hyﬂ-twnphnglbpqnhwhham
solwblo carbodiimide, such a8 1-ethyl-3-(3'-dimethry-
brydro-chioride, und then per-
mummummu
described by Mullor, G. M. ot al (1987) Proc. Natl. Acad.
Sci. USA 79:565. The contents of the conpled peptide in
each conjugaie aro determined by nmino ack] analysis, in
comparison 1o the composition of the cxrrier alons.

[0208] Aoconiing to » forther embodiment of the present
MGummthWI{l

[.l.l] The paptides, polymess theroof or their conjugaies
with sritsble macmmolecnlar carriers, are sdministered to
pationts in a formn that insoros their bicavailability, making
hnhbhﬁtml!m&nmmbdﬂ-
invention = found o have sgnificant inhibitory activity,
these peptides may be given (o patisnts in a formulation
containing a mixtre therenf

[.lﬂ] The inrvention tims furthor mietes to pharmacenti-

cal compositions comprixing at least one synthetic peptide or
mmrmmhmmum
& pharmacentically scceptable carrier.

[#163] In om prefarred epbodiment, the pharmacentioal
mmuhﬂqwmwdh

acklition of amino acid meidoos in the hCDR1 md BCDR3I
seqEences, i particular & poptide selected fmum the growp
consisting of peptides of SHQ ID NO:12 © SEQ ID NO:18
and of SEQ ID NO:20 to SEQ ID NO=27.

[8184] Any suilable route of adminisirstiog s encom-
passed by the invention, incindiog amnl, intravenons, sabco-
mmmmm
intrathecal, i intradernral, trapedermal or
ofher nown rontes, incinding the enieral rout. In prefomed
ambodimenis, the psptides of the invention sre administered
by aml, intranass] or mbcutensows routes.

[9105] The doss mogs for the adminisiration of the
compositions of the present invemtion shoukl be large
mﬁhpﬂmhdﬂddﬁlﬁ.mum

- tronted. The doses should not be so Iarge as to

mdmnhdh,nﬁumﬂdmm
goocnlined immmnosppression, mapbylactic reactions and
the like.

[0106] Effective doses of the pepticies of this irvention for
nse in treating SLE are in the range of sbout 1 »g to 1 mg
and up 1o 100 mg/kg body weight.

[0107] The synthetic Imman poptides of the invention wre
aimed at inhikiting or suppressing spocific antigen reaponses
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[0189] Theo inwention still forther rolstes 0 method of
mlymn!hhm:_tu-u-dm_l-nls_ll
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mice of the BALB/X inbred strain at the age of 6-8 weeks
were cbtaioed from the Experimentsl Animal Un#t, The
Woizmam Institute of Science, Rehovot, lanel.

DNA mAb that bears the 16/61d (IgGi/k) was posvicusly
charscterized (Shosafild of al, 1982; Waismay ot al, 1995).
The mAb was sccreted by ybridoma culls that were grown
in cultare and ‘wers purifiad by using & protein G-Sepharose
dm(ﬁmﬁ-ﬂmb.mm).
nmmmmno:numcnu(smmm.s)-
well = the reversed poptides that were synthesbad in the
revesed onder of mCDR1 and mCDRS and in the revessod
order of the Imman peptide bCDR1, identified harwin 25
revinCDR1 [SBQ) ID NO:28), revCDRI[SEQ ID NO: 29],
and revhkCDR1 [SEQ ID NO: 30), respectivaly, veed as
control, wem preparcd s proviowsly describod (WO
96/30057 or using an mtomaind synthesizer (Applisd Bio-
sysices model 430A, Germany) by ming the company’s
protocols S +-butylnxyaarbonyl (t-Boc) technigos.
[0117] Tha reversed peptides have the sequences:

GIVELSEREPSQRYFQATY YO Y revacll [ 1D 20s26]

SCGQOWYDRAIPEFLFAACTY ramtInd

GIFVEEGEGFPOARITFEWYTYGO

immunomodnlating the kevel of & cytokine activity in a SLE
paticni, particolarly down-regnlating the Jovel of IL-2 aod/or
IFN-y activity sod/for vp-regnlating the lovel of TGF-fi
ldmly.mnSIBpn-l.hmpuiudmhdmm,
methnd comprisws
NO: 6. In amother peafomred

prisns administering the poptide of the SEQ ID NO: 7.
[e110] mmmmm&—q
the effiectivensss of s drug in the treatment of &

which comprises at diffiorent intervals of time the
levels of MMP-3, MMP.9, IL-2 , IPN-y and/or TGF-y in 2
aaid drog, wherely a decreased lovel of MMP-3, MMP-9,
IL-2 sndjor IFN-y or =) increased lovel of TGF-§ cormelates
with the sffactiveness of the drug.

[0111] The ifovention still further relates o the use of &

peptido of or peptide polymer of the inveation for the

andjor IFN+y or ap-regnlation of TGF-f leveh in a SLE-
patient.

{9112] The peessat invention will now bo described in
move detil in the Sllowing oon-limiting Exsmples and the
accompanying figpres.

EXAMPLES
[9113] Matcrials and Methods
[0114] Mice. Femals (NZB x NZW)F1 mice wore obtained
from the Jackson Lahoratory (Bar Harbar, Me.). Femals

[exg 1D EDr29]
ravhCIR1 [EBG ID WO:30]

[w118] mwmdmﬂﬂh
order ko indnce caperimental SLE, BALBA mice were
imomived with 1-2 ag of the human mAb 16%11 snd
boosted 3 wesls Iater. For the provention of exparimental
SLE, mico wore given BCDR1 or bCDR3 {mCDR1 or
nvmCDR1 ss contmol peptids in Examgls 12) istrrvencuesly
(i.v.) or ac. concowitent with the immmizstion, and were
injected woekly thercafier for 5 weokn Treatment of an
established discase started three and & balf menths following
disoase indaction with the 1601d, when clinical manifosta-
tions wurv already oheerved. In Exsmple 12, mnice recsived
10 weakly injections (iv. ar s.c.) of mCDR1 or evnCDR1
at & dose of 100 ag/monse.

[0129] Prevention snd teeatment of SLE-like disosse in
(NZB x NZW)F] mice with the hCDR1 or mCDRT peptide.
For prevention of SLE, mice st the age of 2 months, baflore
discasz: mamifetations are chearved, were injected s.c. with
bCDR1 (or CDR1 in Exampls 12, 250 ug/mouss) once &
woek for 10 weaks. To trest an estahlished digapse, orice at
the age of 57 montls ware injected with RCDR1 (o
Ellmhlﬁ.lllﬂ)llu..ﬂ)ﬂmu)mlwnkﬁ:m

[o120] Pmllbnmlqu-.m.—o-ﬂlldﬁm

denaity-gradient contrifagation. All ssasys were perfbemed,
in triplicate, in flat-botiomed microtiter plates Bec-

ton Dickinwoa, Oxmard, Cakif, USA) in which 2x10° PHL
wors cultored in engiched RFMI-1640 as deseribed (Dayan
ot al, 2000). The PBL wer: exposcd to various conccnta-
tions (0.1-40 pgwell) of the Imman anti-DNA 16/6 Id mAb
with and withont the addition of the varicus CDR-based
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peptidos st a conceniration of ot least 10-fold excess over
that of the 16/651d. Phytohemagglutinin (FH-A; 2 sg/well)
was usad as a oootral fiw coltare conditions at each experi-
meut The cultores wers incobated in 7.5% CD, at 37° C. for
6 days Eighicop houre before the calls weye harvesied,
[P Hbymidine (0.5 p Ci of 5 Ci/mmeol)(Nueclear Rescarch
Contes, Negov, Israel) was adkied (o afl colinres. Resulls are
w-hmﬁlymﬂmmmnnmm-p
orimste {CFM) of triplicate culture 2 SD, or as stimulation
index (S.1.; the mtic of mean CFM st the optimal concen-
tration of the bnman 14/514 to the mean CPM in the prescoce
of medium alome). A §J. >2 was comsidersd a positive
responss (Dayan et al, 2000). Inhibition (the mtio of mean
CPM in the presence of the 16/51d and varions CDR-based
peptides 0 the mean CPM with the 16/6id without the
CDR-based peptide) above 50% was cousidered positive.

{0121] Indection of Cylokhis Prodaction. Mice that were
immunized with the man 16/51d mAb md either treated
or not with the CDR-based peptide, ware killed ai difforont
perinds during or after treatment with the poptide. Spleno-
cytes and Iymph node culls (LNC) were harvested and
mﬁﬂﬂ'ﬂbmﬂ-mdhlmm
naiapty were collectod afizr 48 and 72 b,

[9122] Asscssment of Cytokines in the Seperaatanin.
Sopematants wers collected 48 bours following the imitia-
tion of tho celtsmes and stored at —70° C. Meamurements of
mzmlunq.-dmmmbym

sntibody (R & D Systerm Inc ). The substrats solution meod
was TMB color Resgeat (Helix Disgnostics, West Sacra-
mento, Calif), end enxyme activity was evalusted by ming
570- and 630-0m filtoen,
{#123] Detecting of SLE-Associaind Clinical and Patho-
logical Manifiestations. Proteimozia wis messared semiquan-
ﬁlnﬁnlyhy-u Comnbistix kit (Ames Division, Bayer
Newbury, UK ). White biood calls (WBC, fiox
‘H.UMIIII 10-fold dilution of bep-

Jul. 1, 2004

once for 30 min in 2.5% Triton X-100 to remove the SDS,
snd onoe for 30 min in the reaction buffex containing 50 mM
Tris-HCI, 200 mM NaCl, 10 mM CaCI2 and 0.02% (wiv)
Baij 35 (pH 7.5). The reaction buffer was changed 10 a fresh
ons, and the gels were incohated at 37° C. for 24 b
Gelatinolytic activity was visvalised by siaining the gels
with 0.5% Coomassis brillint bloe.

[9125] Wesiom biot analysis of MMP-3 in sors. Samples
of 5 i of each samn were Joaded on 12% SDS/PAGE,
scparated under mdncing conditions, and transferred ©
pitrocclinloss. The bicts were probed (0.5 sg/ml, 1 br, room
emporatue) with apti-MMP-3 antihodies (Oncogeoe
Rasoarch Products, MA, USA) axd developed using chepri-
Imrinescence.

[w126] wdﬁﬂ’mh‘Am
or MMP-9, For i of MMP-3 or MMP-9,
Kidoey sections (5 am) were fized with cold scetons (S min
al room temperainre), washed twice in PBS, penmesbilized
(1 min at room temperature) in 0.05% Trilon X-100 (diluted
i FBS), and waaled twice in PBS. In ouder to gel & spocific
anti-MMP staining und to avoid the etsining of imumne

diloted in 1% BSA/PBES ware added for 30 min, at oom
For all immmoostxining procedures, FITC-
Iabeled goat anti-moms IgG+IgM ImmmnoRe-

search Laboratncies), dileted 1:30 in 1% BSA/FBS (30 min
i room fempersinre), was macd.
[9127] Sintistical spalynis. Remlts tre prosooted xs mem
2 SD. Chi-squoe, Wiknzon, Mam-Whitnoy smd i-tests
wem employed for statistical analysis. P «0.05 was consid-
ored significant.

EXAMPLE 1.

[9128] Syntheain of the bumsn peptides hCDR1 and
DR

[¢129] The bumen KCDR1 (SEQ ID NO:1) and bCDR3
(SEQ ID NO:3) pepticies ware propamd by mothods well-
known in the art, for example, by chemical solid phaso or
solntion phase synthesis wsing an auiomatod synthosiver by
uaing the mamfacturer’s protocols for t-batyloxycarbonyl
(&-he).ﬂmn,hnﬂn,uﬁuyl(l‘mu)uuhm

acid proiecting group procedaro

Wmhmmmm
and Applications, od. by BGnh.Anth:H-.QS.
Peptido Synthesis Frotocols, od. by M. and B.
Dumn, Humana Press, 1994; Schoolzer M. of ol, In sitw
Mmmnﬂdﬂl-nubm
ain. Rapid, high yield assembly of difficalt sequences. Int. J.
Pept. Protein Res. 40: 180-193, 1992).

EXAMPFLE 2.

[0130] In vivo inhibition of lymph node call (LNC) mro-
lifieration of mice impmmized with mCDR1 and mCDR3 and
treated with bCDR) and 5CDR3

[©131) lnunhrbbnmmalhhﬂiuyaﬁ:qd‘h
loman peptides bCOR1 and BCDR3, we firet tested theic

75



US 2004/0127408 A1l

ability to inhibit the in vivo priming of mice with the omrine
peptides mCDR1 and mCDR3.
[o132] Ibm-u.nmmmmmm
mniwnhmmlpq';:imu)m.
oizing murine ware injected CFA
m.nymuw gnl:nhm)m
md’kﬂﬂemmm-b-
cotmecmaly (8.2) with 200 ug in PBS of bCDR1 aod groups
ufsn.mm-mﬂlﬂyq-ﬂ-lwilhm Ten days
afier the immunization, mice were sacrificed and their
Iymph nodes were harvested and
o following

e
E-

;E

mmnmm‘mdmammm
not troated with ik inhibilory peptides rCDR1 and bCDR3.
It can be som that HBCDR1 and HCDRI wemn capabie of

ﬂiﬂuhmm—hﬂ-m

TABLE 1A
Inibition by HCOR) of the prolifemtion
st MALBA-derived LNCs to mCDRT

£

11
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LNCs wero tosted in vitro for their praliferstes to
difforent ooncentrations (0.1-10 pg/well) of the buman anti-
DNA 16614 mAh.

romulis of these

nized and treated with the peptides hCDR1 and bCDR3 as
wﬂmﬁnmmnndm&hlm

E :

E‘

hiod fooipads, exd
iz PBS, or were not forther trextod. Ten da
mice were sacrificed and their LNC wern fested
ﬂhyhmﬁhl.mﬂnblhlllﬂnmm
poplites] LNCs (0.5x10%) were incubated in the presence of
various concentrations (0.1-10 of the buman anti-
DNA 16/514 mAb. A1 the end of 4 days incubstion, *H-thy-
midine was added to the cultures for the lsst 18 hours of

(L

[141] FEG. 1 shows the resulis of such expsriments and

m—mmmﬁﬁumum
tive responses of lymph node cells of the treated mice. The

% inhibsition of proliferstion at the various concentrations of

[914Z] The sume experiment sbove was mpeated with 50
g BCDRV/momze in PBS. FIG. 2 shows that WCDR1 is wory
effective in inlnbiting the in vivo priming of oics with the
whals anti-DNA 16/6d mscromoleculs and even & 35.
injoction with as Litfls as 50 ag of ACDR1 inkjhited signifi-
mﬂythﬂnyufmm:hulhhmhﬁm o the

16/61d sxtoantihody. The % inkbition of prolifemtion st the
various concemtrations of 16/6ld mAb was = follows: 0.1
gfendl—98%: 1 pgiwell—T76%:; 5 ug/voll—73%; and 10
pgfeell—564%.
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EXAMPLE 4.
duction

(W144] The lymph oods calls of the BALBA: mics teoated
wiﬂlﬂgdmldws_mﬂ-ﬁn:::
supemaianis teated for cytokine (INF-y TGF-§ and
Llﬂ)mﬁ::‘bym T *

{u145] FIG. 3 shows remnlis of a mpressnistive experi-
ment. It can be scen that BCDR1L the peo-
duction of INF-y (FIG. 3A) and the secretion
m—pqm.sn)mmmmsq.nmum
:nlﬁﬂhﬂdl_lm_olmmtwlbnb
INF-y and IL-10 prodoction ed was lems effective in wp-

respondded by prolifstion o the 16684 The extent of
for the controls who msponded b the 16/6d
Howyver, e shown in FIG. 4, the optimal responss o the

16/6H of PRI of the cootrol donors was cheerved n higher
cmoentrations of 16/513 as compared w0 the SLE patisnts.

[F159] No differeaces oould be domomstrated betwoan
preadar sod age of SLE pativots that responded to the 16654
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vé 11.73212.06 years for responders and

respectively; P:50036). Teble 3 summarises the clinical
chanactorivation of the 16/6 Id responder and

groups of SLE paticots. As can bo sen in e Teble, both
groups wers similar in most SLE rolsted clinicsl manifis-
ations. The SLE dissas

TABLE 3
Clisical ol bk Aacicsimtin of (7 Dot
Now-
All Pationts Rasposders sapandus
A:HGH'
Nexbey of 6 (100) 24 (36) 8 (81)
Patients (%)
Maler ek B0 Mm@y 1150
Diseold cuh 52 (19) ¥M (115) (15
Faolosmmbiviy )0 ) ﬂgﬂ 12739 (X0
Mcceesl vicas 178 (T L 208 (A7)
Axtiwits aE(ay MM 2708 ()
Sarnitis AN (209) 4 Qo) 08 (13.7)
ﬁ 8 a1 Q87 b1~ &)
Rasl doorde® IAE) MDD 17 (l)
e oul
ANA a/a Rg 24 (100) ¢21)
a-aDRA sya@ry) 1M (S3) 350 f11)
AFLA N (6S) 13/ (00 130 (e0sY)
B: Dismwe Activity
BLEDAL Scomn a8 » 522 729 « L08 624 » 04
Nazber of ACR 544219 I 0l 53202
Glagnentie criterin
C: Cuest et
NSAIDS M4  A(RY LGN
Anti-Malarial ma®T 15M(ES) 28 E7)
[—r] m T o7
Cymimic? mwn 274 33) ans (1)
*Cliicy] rvoivesset wan dofiawd secopding 1o the ACR wvisd aliede.
Asti-scciesr sotibadiss (ANA) and wti-SelNA mtihafiss was duter-
mised by Hepd culle xad Crithidia Inciliss,
sntibodis (AFLA) wess dafinsd as renciivity in cue or moxe of the -

lowisg sy fales positive VAL, lnpos sutl-congniast (LAC) or ELIEA
ontiiodes.

fior suticansialiple
1The exti-aminriel agent, s uned at & deww of

Igeioaxychiovageias,
M“H?:ﬂﬂ--h_‘lyrllqd
whﬁlw-ﬂl
the two guoops ol mspouder end sop-sesponder SLE patisets,
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[U152] To test the of the poptides hCDR1 end
mmhﬁhlh:zlﬁlmdmdm
patiss to the baman 16/61d mAb, FRL (2510 well) of SLE
patinais were stimmiated in vitro in triplicates with diffesent
concentrations (0.1-20 sg/well) of the lnman 16/85d mAb in
the sbecnoe or presence of ibe peptides hCDR1 and bCDRI
dither 50 or 100 ug/well). Following 6 days of incobation,

idine (0.5 #Ci of 5 Ci/mmol) was added to sach
well for edditiona] 18 hooms of incobetion. Cells wars then
harvested and radipactivity was counted using a f-conater.
Resulty were exprosssd 28 mean counts per mimuts (cpm) of
cpm 3} the optimal conoentration of 16/61d 1o mean
withont 16/61d) were then calculated. A stimmlation i
{S1) >2 was copsidered positive.

mw&umnﬂbmdﬂ@l SLE paticnts
::: bpdih:;hﬂnld.@m&" shility of
rasponess to the whols molecnis of the 16/6kd antoantibody
wis tesind oo PBL of 19 reaponders SLE paticots.

Table 4 shows e meulis of thase cxperiments.
capecity was

FRL of 16/19 (84.2%) and 15/19 (78.9%), respectively,
the 1.9 ﬂl.mhguhlﬁiiulﬂlp-
liforation of PBL of 18/19 (55%) of respondors tested. It can
also be seen in the Thble that the magnitudes of inhibitions
wans gimilar for both peptides. Thus, it can be concinded that
poptides based on CDR1 and CDR3 of the Imman 16/61d
mAb sre efficient inhibitors of the prolifieration of FPBL of
SLE patienis 1o the homan 16/51d mAb.

TABLE 4
Sakildbion of proiSfimtion of PR of BLE patissts by paptices
EE— - U] e

Pasoomt
Inbiition
Namber Initinle ORI BODRY
i L a 0
2 MDD n b d
b § TL [ ] <0
LY D 0 -
5. NN [ L} ns
[ 9 L % 1 [ ] m
T &H ] o4
[ B AR i 55
% AN [ X [
10 LL 62 718
IL LE 0 2
b+ 8 YL [ -] [ ]
hL Y MS o4
14 D& 56 ]
bL 8 ZA [}
14 B M <0 [
11 AN s T8
m G M 513 0
mn L [+ ] [T ]
M = D 612 a 557 7L =84
EXAMPLE 6.

[R153) Specificin ofthe intibitry capacity of BCDR and

[#156] It is important to demonsirate that the inhibitory
effects of the SCDR-baned pepticks are apecific & SLE-

i

5
5

experimend, cultures
patients were stinnlated with the buman 1
then incubated with the boman peptides RCDR1 or
o with the murine poptide mCDR3 as & control. The resnlin
of sach sn expeviment performed with FBL of ooe SLB
paticnt are shown in FIG. 6. As shown in FIG. 6, whereas
both peptides bCDR1 and hCDR3 based on the human
of PBL tp the lnrnan 16/6id mAb, the peptids mCDRS based
on the CDR3 of the mmrine antibody did not inkibit e

¥
e

[W168) It was of interest o fnd out whether the DR
ides are capablk of inkibiting IL-2 secretion by PEL of
putisnss following stimmlation with the bunen 16614

CDR-based peptides inhibit the

mmﬁﬂmh-ﬂmmﬂd
=sing the CTLL dependent 1i - the
CTLL kine (2x10%/well) were incubated in

the CDR-based Thus, inhibition of IL-2 secretion
was obeerved in all cases where inhibition of
weae delsrnyined

[9161] The resalis obtnined with PEL of cne SLE patiem
represcated I FIG. 8 (sscration of IL-2 i expressed in



US 2004/0127408 A1

pg/nl) show that both BCDR1 and hCDR3 inbibised 100%
of the I1-2 secretion by FEL of a SLE patient triggered by
the lnman 164514 mAb.

TABLE 5
Iakibkion of I1-3 everetion by RCDR] wed JCORD
Inhibiory Mufrors
Puptida Activiy® % fnhibiion %
oa1 91 () Ml
wras o (sya3) e

*1L-2 weznitio in the poumscs of 1VS 5d alons was comsidessl o 100%.
Inkibition of SO% or seine 'was cumsidere] siguificant

EXAMPLE 8.

[W&Z] Up-regulstion of the sveretion of the imemmossp-

peessive cylokine TGF-§ by CDR-based peptides

[0163] In atiempts 1o sbed light oo the mechaoisms by

tive respanses to the beman monocional sti-DNA. 16881d
the icwols of the immunosupprossive cymnkine

TGF-f in the supsnsiants of the coll colinres were deter-
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[W166] Secretion of TGF-P in the presence of 16/6d alone
(mean 635225 wml)w-m-'hdlll.m Resulis arn

discasn in animal modole.

The axperiments sitned at addrensing the shility of
the haman pepti bmmﬂli'-bllﬂ.ﬂgl'-m

messured at the end of the treatmont fior sers of PBS-treated
mice, mice treated with 50 sg/mouss, 100 sg/mouse and 200

pg/mows BCDR1, respoctivaly.
[0179] We paformed i in which
7-manth cld (NZB x NZW)F] mice wezs ireated weokly for

teintia and in &

daposits (ICDu) in the kidneys of the tresnd mice. The
mosulls in the Tehle fhe intemity af ICDs where 0=m0
ICD; 1 =modenate ICD; Zesovore JCD and 3egrvoro and

activity was
mlﬂm:nhm:—hmm:n TABLE 7
[U165] The resiy in FIG. 9 demonatrate that poptides Ctiniea] munlisdutioss of Q78 x NEW)FL mien
BRCDR1 and WCDRS i a significant up-regulation in — ot wikh ACOR ot ho ome of 7 muatles
the sccmotion of TGF-§ (expressed in pg/ml) by the FEL of I Chuplex
mMﬂpﬂﬂMmmﬁmh Tiomtmt Frowioorks g+ B4 Dapainy = SEM
pathogenic luman 16/61d mAb. B0 = 256 257 c0m
TABLE 6 ey piren
m‘m—d‘f-ﬁfiﬂ 9 wes esicniniad in comparinos i estmsied growp of xie.
[0171] We then an additional exparizant weing
Up-caguiation 400 ug/momm of BCOR1 o find out if mom beneficial
Poptida ket Al Up-eaguintion % affocts cn be achisved by ing the dnen of the poptide_
MCDR1 100 (15715) XeaTn Treatment with 400 sp/mouse of MCDR1 bad oo greater
MRS 100 (19918 28 = 242 effect on the anti-DNA antibody titers and, s can be soen in

Table 8, the affect on the kidney disoase was similar io that
obaerved following treatment with the 300 sg dose.
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TABILE 8
Clinlenl mucdfiutntions of (NZB » NZW)F) mise
e MR Ml e of 6 poctie

Imssess Complex
Trostzwnt Posisie g/l &« SEM  Deopmin « SEM
Untenstel 459 =253 1«09
hCOR AT7a032 141=019
10 pyfecnss p=005

p was caleninind bn compesdens tn ustested grop of mice.

[0172] We have tharsfore parforned an additional experi-
ment in which mice wero treated with 300 »g of HCDR1 a1
the age af 7 months and used & cantrol peptide, namcly, the
reversed hCDR1. The sim of the exparimont was % fond out
if, in addition to the smelioration in the clinical manifests-
tiors, troatment with hCDR] immunomoduistes cytokine
production. FIG. 18 demonstrates the mild reduction in
anti-DNA sntoantibody levals, Table 9 shows the proteinaria
measarod al diffierent time points.

TABLE 9
Clinica) mmlfntatiogs of QUIB x NIW)F! micx
—tretnd ik BCORI ot Shopae ol 7 sponths

Prosclenria g/ & S00M

Trostusoat 5 T 9
Ustymtad 1M alTS AP:1T TS5a)85
BCDR1 s =03 [T-49 % -} 102 = LW
30 pgiomus p =005
wvhCOR1 £94 =253 L% udem 500 = 300
300 pg/mmuns

[0173] The effect of the troatment with hCDR1 can bo ssen
at all measurementy. Kidoey damage is one of the main
manifestations of the SLE-like discase in the (NZB x
NZW)F mice. Ten-week treatment with the hrCDR1 poptide
roducod significantly the kidoey disoase. The 50 ug dose was
loan efficicat than the 100 and 200 sg doses in treating the

[0174] FIGS. 11A-11D arc pbotos showing represslative
kidney sectinns of mics treated with the 100 pg doss of
bCDR1.- Tims, mice at the age of 9 months wers secrificod
and their kidneys were somoved and frozen inmmedisly in
liquid mitrogen. Frossn cryostat sections of 5 an wore xir
dried and fixed in scetons. For the detection of Ig deposits,
monse IgQ (y-clwin specific). FIGS. 11A sud 1B show
kifiney sections of A mouse of the PBS-ircated growp (con-
trol) whereas FIGA. 11C and 11D show Indncy soctions of
» mouse treated with 100 ug of BCDR1. It can be sean in the
figuares that the trestment roduced the mumber of immmoe
complexes as well as their intensity (11A,11C x 100; 118,
11D x 400).

[8175} Similer results were obtaincd when gronps of
(NZB x NZW)F] mice were treated with hCDR1 at the age
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of 7 months whon their foll blown diswase is already
obsorved. The mics were treated for 10 weeks with either
100 ug/mooss or 300 ag/monse. Treatmend with both doses
Jed (0 a modersls reduction in the mti-DNA mioantibody
titers, similar o the sbove described resalts. A reduction in
prolsiguria in comparison to the FBS-treated group was
messored as wall The kidney discass was amelioratod
mmﬂwﬂhﬁd‘m:m

offoct was determined in the group of mice
troated with the 300 sg doss. FIGS. 12A-12F ams ropresen-
tative mouse kidney sections of each gromp where A, B
represent an vntreated mouse; C, D ropresont a kidney of &
RCDR1-ireated mouss and E, F represont a kidney section of
& mouse treated with the reversed bCDR1. A, C, E x100 sad
B, D, F x 400.

[#176] FIGS. 13A-13C show the cymkine (INF-y, IL-10
and TGF-fi) pattacn as measurod by ELISA in supcrnstsnts
of Con A-stimmisted culinres of splenocyies of mice of the
3 ‘gronps taken at the end of tmatment (10 weckly s.c.
injections). It can be soen that INF-y (FIG. 13A) sod IL-10
(FI1G. 13B, to a losser exteni) wore down-regulated in the
troated mice. An increased secretion of TGF-P could be scen
in the sopematsyis of non-stimulsted cells (FIG. 13C, lefi).
Con A did not trigger the cells & secrate more TGF-§ (FIG.
13C, right).

torm troatment with hCDR1 amalinenics discass manifiests-

Example 10.

[@178] Trostmest of BALB/c mice with Uw bwman
BCDR1 peptide following indoction of experimental SLE
[0179] Tt was of interwst 0 find out whether the hCDR1
peptide s capahis of treating experimentsl SLE induced io
mice with the tuman mii-DNA 1648d mAb, Thecefore,
BALB/ mics were immunired and boosted with the 16/61d
pathogenic sotoantihody. Throo and & half months followiog
One group was oot teeated, the second gronp was trested
with 100 sg/mouse of the BCDR1 axxd the thind group was
reated for 10 weeks with 300 sg/mouso of he hCDR1
[9180] Thbis 10 presents the resuls obtsined in testing
individual mica at the cod of treatment. An smelioration wis
olmerved for all measnred climical manifiestations with both
doses used for the treatment [mti-daDNA. anioantihodics,
white blood cells coumis (WBC) and wine protain]. Aoalysis
of kidneys of mice sacrificed at the end of the saperiment (7
plex deposits in kidusys of 9/10 mico that weee immenizod
with tie 16/§d mAb sd ware not treated [ contrast,
immune complex deposits wore absseved in kidneys of aaly
3/10 and 2/9 mice that were immmonined with the 16/61d
mAb and treated with 100 sg/motiss and 300 sg/mouss
BCDR1, respectively. Tins, it is shown that the homan
peptido BCDR1 is capable of treating an established experi-
meaotal SLE,
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TABLH 10

The effsct of trmiment of BALR/c mice affiictad with axperissstal SLE
with 300 sy or 300 jg MCDRT puptide.

Comtend, 1l 19d 184
houky mien Infocsd + BCDR 100 pg  byfuctad + WCDRI 300 4
Mea « 5D hisan = 5D Mwa = ED Mwa = 3D
Problmnia gd 012 =016 0.65 a 038 LT 0.3 = 025
L ‘MO = 980 X80 « 920 650 = 2160 5850 = 2680
Asti-deDNA 03 =005 1108 a3l aQze oS =0
OD. (1)

TABLE 11

addition 1o the comparison between the 200 and 300 g
treaiment doses, 10 stdy the offect of treatmend on the
cymkine production in the treated mice. Sixty BALB/c mice
wers imnmnized and boosted with the 1631 Thres months
per group) that either ware not forther troated or were
weskly treatod with 200 ar 300 s of MCDR1. An additional
group was troated with 300 sg of revened HCDR1. A fifth
goup (control) was not imomnized and was not farther

Bifess of teatwest of BALB/c sties alfficied with cxpaciouml SLE

with 200 g, 300 mp or 400 ug RCDR1 paptide.

16065 + HOOR] 16084 + BCDID.  16/68d + MCDRL
0/ a0 ' 0 ny/
I mouss mouss s Costrol
Mass » 5D Man o 5D Maw « ED Mum » 5D Mmp » 8D
Prntalencia g [EFT L 013 =016 0182016 01 =415 03 = 0.00
p=00171 p =009 p =000 p=0mm
WEn® 971 a 128 3829 » 1690 4677 = 1508 Aax14d T0 3R
p = 00047 P = UKD p =00760 p= 00001
{ninmaity of 156 a9 457 =097 070N AN =07 0
ICD Ia Kiduoys p = 0M® p~ DOD4AT p = 0005
Anil-SCA L16w 037 089 = 0% 045 o 024 44 a2 AW AN = 308
antiodien of & p= 0% p = 00008 p = 00603 p= 0000t
diintign oft
1250
Asl-16/6 K 155 = 00D 2.7 =012 28=011 275 a1 1]
saibodies 1 &
ilntice of
100

that were not immramised or treated at all. This axpeciment
sgpasied that hCDR1 is effective in treating sxparimental
SLE amxi no advantage of the 400 xg dose ogukd bo seen.
[018%] Thorefors, sa additional cxporioet was per-
formed in which mice were tvested with 200 and 300 a5
fmoume. A control peptide was nead in this cxparimen, the
reversed YCDR1. The sim of this cxperiment has boen, in

treatod. Mice were followed for sotibody production and
diseasy munifiestations. As soen in Tabls 12, the miti-16/81d
untibody levels (at & dilution of 1:10000) fn sua of the mire
did not diffier betweta groups. Trestment with both 200 aod
300 g redoced the anti-DNA antihady levels as can be ssen
in the Twble (the sara were dilnted 1:1250). Table 12 sleo
sunmarizes the clinical manifestations in the different
gronps of mice. It can be seen that, althongh both doses were
offoctive in reducing nkopenia and proteimnria, the effect
of the 200 ug dose in this exporiment did not reach signifi-
caore (mice were mecrificed 3 month afier the end of
troatment).
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TABLE 12

wime 277

17

Bt of Wystzmnt of BALBA e afbicied with mperissenial 518
— e a T o X0 muviCOR]

WD + CDET 1608 + MODR1 1683 + rew-bCDRL
200 g/ m X0 ng!
1964 [T 5 —~| mos Cantenl
M & §D Mosn 2 ED Mo = 8D Manz = 5D Msas & 5D
Proivimiria gl 058 034 0.17 =015 Q085 =001 a8 =03 a1 = ane
p = 0968 p = QOO p>»03
WEam® 2000 4900 = A0 5800 = 3N 180 =831 P00 = 400
P =04 p=0004 p =000
Inteyaity of 152055 1200 05 =05 085 2078 0
KD in Kidmm p = 0.0N57 p= 0012 p=00E8
Anti-SDNA 047 0 023 =01 B2 =01 035 =03 1. ¥ .74
aatibodias p=00N »= 00045 p=043
11250
Anti-16/5 14 o a1 096 =02 098 « Q1 a=01 . OO3sQl
astiimdios
110000

[G184] FIGS. 14A-F represent ane kidnoy of each group
where AB represcol an mtreated mowss; CD represent a
hiduoy of a BCDR1-treatod mowso and BEF represent a
kidoey section of A mowse trosted with the reversed bCDR1.
Pictures A.C.B x 100 md B,D,F x 400

[0185] FIGS. 15A-E shows levels of the differcnt cytok-
ints in soperaatants of 16/6ld stimalated lymph pods cul-
tures of the treated mice. The Iatior teats wern perfisrmed at
the cod of treatment (after 10 trestment injoctions). It can be
soen that treatment with hCDR1 (both doss) down regn-
Iated INF-y (FIG. 15A), IL-10 (FIG. 15C) and TNF-a
(FIG. 15B). On the other hand, hCDR1 up-reguisted the
Jovels of TGF-$. Becsnse splenncytes usoally secrets more
TGF-f (FIG. 15D) than lymph node cells, TOF-§ was alo
measamed in sopsmatants of 16/81d triggered spicen cells of
mice of the different groups (FEG. 13).

with an induced experimemtal SLE

EXAMFLE 11.

[0187] Tonser of the beneficial effects on hapny manifes-
tations by splenocytes of hCDR1-treated mice.

[wiES] It was of importance to imvestigate whether the
benoficial effacts of treatment with hCDR1, that ars mami-
fted by the down-regulation of discase mamifiosintions, can
be tamafierred by splesn cells of ieated mice. Tb this end, we
have performed an experiment in which 8-moath old (NZB
x NZW)F1 mice, thal suffer aheady from the foll-bhlown
Jupus-liks discase, were divided into 2 groups. Group 1 was
oot treated and mice of groep 2 were transfiared with
sploen cells of 3-month old (NTB x mice
that were injected 3 times ( a.c, every other day) with 300
pig/mouse of hCDR1. All splenocyies were injocted intrap-
i . Mice were ested fior anti-daDNA autoantibody
peoduction, discass manifesiations, and wore saczificed 4
weeks after cell tranafior. Tranafer of calis of hCDR1-trented
mice cansed & mild reduction in the Jevel of anti-DNA
antibodiies.
[e189] Table 13 demonstrates that transfer of splenocytes
of bCDR1-treated mice regnlted in a significantly lower

Fﬁlﬁllﬂhllﬁlﬁﬂiﬂmmhﬂ.
kitnsys.

TABLE 13
Clisienl opws saiivencion in mice sciples
ol spiwen cuil of wice trwted with BCONL
Groop Mo Tratwsea Protaizoris g/ = SN LCD & SEM
1  Nos-treted 1407 = 492 125 2 047
2 20x 10" splems cile 097 2 067 0.75 « 047
from RCDET p=005 p=005
tasaind mice

Tho p-valus s cilcaistnd in compariens o g1 of veimeiad mice

[0150] The experiment was mpested a frw more Limes
neing revbCDR1 as coutrol. The resulis were similsr to thoss
in the first experiment, namely, cull tramafier of the treated
cuntly protaisria and kidney dunage. The clinicsl mani-
fostations of a representative experiment are showa in Table
14.

TABLE 14
Cliakal lopws spifistation in mios smolplet
i splaen calle of xxice trmied whth WCDRIT
Cromp No. Trastment Paolnimwis g/l & SEM LD = SEM
1 Nos-trested 109 = 305 a3 s 025
2 20 » 10° qpletn calls 191 & 15 LY a 088
from WE] ’-m ’-m
el e
3 20w 1 splesn culle 538 2 234 17=0D0
from mebCDEL p = 00831 p = 0065
tomtenl mien

Tha pvalkms sre celenisted s comparison b gx1 of wetueted mics

[#191] It can be sosn that the ting effisct of
treatent with RCDR1, could be trensfierred by splesn calls
of the treased mice,

[#192] FIGS. 16A-F mproscut kiory soctions of mice of
goup 1 (A, B—untrosted mice), group 2 (C, D—ecipients
of splenncytes of 2-mooth old mice treated with hCDR1)



US 2004/0127408 A1l

and group 3 (E, F—recipionts of spleancytes of 2-month old
mics treated with revbCDR1). A,CE x 400; B,D,F x 100.
[0153] The resolts of the shove experiments indicaie that
the amaliorating cffocts on discase manifestations of \CDR1
can be transferred by immmnocytes of bealthy mice that
wars treated with bCDR1.

EXAMPLE 12,

[#1%4] Down-regulation of MMP-3 snd MMP-9 by the
murine mCDR peptidos.
[9185] Matrix metallopmotsinsses (MMPs) (Skringleton et
al, 1996; Gootl st al, 1996; Mamsova st al, 1998) consti-
tute u family of zinc containing endoproteinass thal play an
impoctant mls in the emodeling of extracelinler matrix in
ooral tissscs, and alwo contribute ®0 pathological pro-
cusaes. They share stroctural domains bat differ in substrats
spacificity, celloler sources and inducibility.
[19§) The MMPs aro systhesized s
maﬂmmﬂ“ﬂynumm
P2 and MMP9, which arc both gelatinasss, can degrade
mewmmuw X and
XTI collegens, vitronectin, aggrecan, galnctin-3 and alastin.
MMP.-2 is the most widely expressod UP. |t is produced by
lnnﬂydqlhnﬂ-Manﬂw
inmor metastasis.

[€197] In tenms of protsin aod domain structare, MMP-9

[6198] The jovolvement of MMPs in minimomne dis-
cases wis domonstrated in various sutoimmume discascs
llt.mlipbd.n‘.((hnﬁdal..lﬂ)ndhm
mods] mioimmune cncephalomysitis (EAH)
(Gijbols ot al, 1994), choumatoid arthritis (Keymeer ot al.,
199’)_. Olmlh—mm(m:ll.. 199!)..;‘I

i
E
E:
‘g‘,

Sorum levels of MMP-3 gnd TIMP-2 in patisnts with lupos
pophitis were reported o be significsutly bigher than those
of bealiby controls, bat oo cogrelstion with discase activity
was ooted (Znchex, 1999; Ksyumr of al, 1999).

ol inflammatory snd eutoimumnoe dissases (Gijbels o al,
1994; Wallace ot al., 1999; Conway cf al, 1995).

[028§] Acoording to the prasent igvention, we show that
Hlﬂ?-ﬁlﬂ"_l‘?-ﬂmebﬂﬂhﬂlin‘ldlﬂ

et of SLB-afflicted mice with the CDR-based murine
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peptides, thai amcliorate manifestations of upus in mice,
dinrinished the levels of MMP-3 and MMP-9 in the sorom
and kiineys of the troated mice and also caesed amelioration
of discase manifestations. The same effscts are expocted 1o
be prescated by the buman bCDR peptides of the invention.

EXAMPLE 120)
[aze1] mdwdmmﬂ
MMP-5 in sera of (NZBxNZW)F] mice.

[e202] “ﬁmmﬂihmdm
meous SLE in (NZB x NZW)F! mice is amociated with
changes in the lsvels of MMP-3, P2 md MMP-9 in their
sure. We tins followed the levels of the latter stacting at the
age of 2 months, befre diseass manifestations am obsarved,
watil the age of B months when tho mrice suffer from a full
blown discase. The results are shown in FIG. 17. As can be
seen in FIG. 17A, both the 34 kd and the 40 ki forms of
MMP-3 in sera of 2-wonth old mics are very low as detectod
by Westem biot analysis. The levels of all forms am gradn-
ally clovated iowanis the age of B monthe, the last time: point
tested. Similady, FEG. 17B shows thet MMP-9 activity,
umesed by gel zymography, is low at the age of 2 monils
and is gradually cloveted in scm of mics with the progres-
sion of discase, watil the age of 8 monthe. It is also see in
FFG. 17B that lovals of MMP-2 aro not changed signifi-
cantly with the progression of dissass.

EXAMPLE 12(ii)

[@283] Kinstics of sppesrance of MMP-3, MMP-2 and
MMP-9 in sera of BALB/c mice that wers inmmaized with
16/61d.

[e4] H:vn-_hﬁnmmhhuyhnm
that SLE can be induced in BALB/c mice following inmmm.-
nixation with the 16/51d (Mendlovie ot al, 1988; Waisnan
et al, 1993). Therefors, it was of inercst to tost if the
indnced model of SLE rsembles the (NZB x NZIW)F1
modu] with respoct 1o the changes in P-3 and MMP-9. We
¥ims looked at lsvels of MMP-3 and MMP-9 in this experi-
maptal model of SLE The resulis demorstraied in FIG. 18
indicete Ui the Jovels of MMP-3 (all iscfonms) were
clovated 10 days after the boost (4.5 wosks post-inemssi-
mtion), and were higher than in control wninmwnized or
CPA-imomnized BALB/A: mice of the same sge (FIG. 18A).
The kevels of MMP-3 incressad with aging in all groom,
bowever, the latter were always kigher in the 16/81d iommn-
uised than in the comtml growps. In contrast, m
jxtuced changes in MMP-9 activity conld be detected mmtil
2 montte after the boost (FIG. 10B). Higher activity of
MMP-9 in the 16/6Md imxmenized mion than io non imem-
mised mice, couk] by gheerved st about 4 months after the
boost. .

EXAMPLE 12(iii)
[0285] Specific np egalstion of MMP-3 and MMP-S in
kikincy sections of BALB mice that wens imnmmived with
the 16/60d.
Since immmnization of BALBX mice with the
mmmmmmeu
(Mondliovic ot al, 1988; Wainnan

incinding kidncy damage
ot al, 1993), and becanse kidooy damage in (NZB x
NZW)F] mice was repoeted o be ssociated with clevation
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in the Jevels of MMP-3 and MMP-9 (Naknmnn e al, 1993),
we looknd at the expression of these exxymes in kidneys of
BALB/c mico that were imemumized with 16/81d. As aon-
trols, we used mice thal were inmrmuized with CFA and aged
injected with PBS ai the time point of the boost. Two months
and 5 months afier the boost with 16/64, kidney sections of
mice were inmunostained for MMP-3 or MMP-9. FIG. 19

represents immunobistology of kikineys taken 5 months afier
mmnmhmmhﬂnﬂ.mdm
with CFAvp-regulated the exprossion of both MMP-3 (19A)
and MMP-9 (19B) in the kidneys, in the glomerali and in the
in CPA fhrther clevated significsnily the expression levels of
tihese two MMPs. This elcvation was obacrved already two
months after the boost with the 16/65d (dats not shown). The
pamspecific background Iovels of the staiving are also dom-
casirated (19C).

EXAMPLE 12(iv)

[W287] The onrrine mCDR1 peptide down regnlaics kcvels
of MMP-3 and activity of MMP.9 in sa of (NZB x
NZW)FI mice.

[mes] &mmmﬂlbwlhumnfmsuﬂ
MMP-9 are clevated in both experinental modeals of SLE, it
was of inferest o exanrine if the amelioration in the clinical
symptoms of SLE obsarved following treatment with the
mCDR1 peptide (Hilat et al, 2000; Bilat et al, 2001), is
mbylndlnIlnmhnhofm-!uﬂm-
9. We thos treated (NZB x NZIW)Fl mice that develop
SLE-likn discass spontancoualy, at the age of 2 months
(beforo clinical manifrststions wre observed) by injocting
them weekly with mCDR1 in FBS (250 ag/monses) a.c. for
10 weeka. This provention proincol resalind in the amalio-
ration of all clinice]l symptoms (Bilat et sl 2000). As c be
secn in FIG. 20, there is 2 reduction in the two lower bands
of MMP-3 (3DA) and ;o MMP-8 activity (208) in the serum.
This reduction is sssocisted with the reduction in the clinical
manifestetions (Eilat o1 oL, 2000). As sean in FIG. 20A, the
45 kd thon of MMP-3 was not affected.

[@209] It was aleo of iniorest to find ont whether the
wCDR1 peptide is capshie of down ing alcvated
Ievels of MMP-3 and activity of MMP-9. We tims loakad at
the Jovels of MMP-3 and at MMP-5 activily in the sera of
(NZB x NZW)F1 mice that ware trostad with mCDRI at the
a oconiral peptide 'we nsed the revermed mCDR1. As can be
seca (FIG. 28, at the right), treatment of sick mice with
mCDR1, but not with revmCDR1, specifically down-rogo-
Inted the levels of MMP-3 (28A) and 1he activity of MMP-S
(298) in the sera.

EXAMPLE 12(v)

[0210] The mCDR! peptide down-reguhies levels of
m-auumnydm-oinmonwmm

[ﬂll] As wo have demonsivated, activity of MMP- is
mnuwmm&nxmm
16/61d-indnoad] of SLE. Becsnse the mCDR] peptide was
shoem 10 mpelioruie the discase in both models, and to
down-regalate MMP-3 levels and MMP-9 activity in scra of
troated (NZB x NZW)F1 miice, we further looked for the
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effoct of treatmeat on these enxymes in som of 16/6Id
inmuyized BALB/c mice. FIG. 21 represenis resulis of a
mnd 2 treatment experiments. The shows
that mCDR1 could down regulate MMP-3 and MMP-9 in
this experimenial model s weil. Down regplation of lovels
of MMP-3 and of MMP-9 activity was observed fior both the
provention and the treatyent protncols. Tins, in vivo admin-
intration of mCDR], cither at the stage of discase induction
or at the stage of a full blown discase, conld rednce the levels
of MMP-3 (21A) and MMP-9 (21B), This reduction was
affect MMP-3 ar MMP-9 activity {not shown). Preliminary
results, nsing the MMP-5 activity smxy system (from Amer-
sha-Pharmacis Biotech UK Limited, England) show that the
activily of sora from vaimnmmized BALBA mice is com-
%0 7 ng/ml of pure active MMP-9. Imnmnisation
with the 16/61d elovates the activity to 16 ng/ml and treat-
ment with the mCDR1 peptide down regolates it almost 1o
the normal Jevels (8.5 ng/ml).

EXAMPLE 12(vi)

[(9313] Eifisct of troatment with the mCDR1 peptide on the
kevels of MMP-3 and MMP-9 in kidoey sections of 16/61d
[e213] Bocumw MMP-3 snd MMP-9 wero shown I bo
clovated in kidosys of mice with indnced experimental SLE,
it waa of interest 10 loak fior the effiect of treatment with the
mCDR1 peptide on the expression of the latier MMPs in the
kisineys of the treated mice. FIG. 22 demnostraies that in
both provention (FIG. 22A) and trosimentt (FIG. 22B)
expeciments, mMCDR1 dowp-regnisted the expremion levels
of both MMP-3 and MMP-9 in the kidoeys of the treatod

bdhﬂ:lhunhldn-linm'ﬂ-d-'vdnduin
in MMP expression cogrelated with the rednction in staining
for immwpe complex deposits wsing anti-lg (FIG. 228).
[9214] Becanse of the spparent invalvement of MMP-3
and MMP-9 in the pathogenesis of SLE, we tosted whnther
the buman hCDR1 peptide is capables of down-regnlating the
lovels of the hatter in cormlstion with the mmeliomtion of
discane manifestatine. Tb this end, pooled sers of groups of
(NTB x NZW)F]1 mice that were treated with the hCDR1 by
st injections of 100 g or 300 sg/mouse onoe & week for
ton woeks wers fested for MMPs kevels at varioos perinds
during the trestment. FIG. 23 roproscois results of mn
cxpariment in which mics were treated starting at the age of
7 months when all clinical manifestations were gbserved.
The resnlts arv of sera colloctod at the middie of rextment,
after 5 injections of HCDR1. The resalts of FIG. 23 indicate
that trestmemt of mice with 300 ;g hCDR1 down

the lovels of MMP-3 and the activity of MMP-9. These
resulty are in agreement with the significant amelioration of
discase manifestations following trostment with B(CDR1.

[0215] Discession

[@216] The sbove results show that both MMP-3 and
MMP-9 are clevated in sera and in kidneys of mmrine models
of SLE. The mmrine mCDR1 poptide conld down regelate
the levals of MMP-9 and MMP-3 in both sers and kidnoys
of SLE-afflicted mice. It is demomtrated that in the span-
taneons model of SLE, up regulation of both MMP-9 and
MNP-3 in the sernm occurs at the first 3.5 months. In the
indnced model the clovation in the levels of MMP-3 in sam

eV
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is vexry carly (10 days sfier the boost with the 16/61d), whilo
the clevation of MMP-9 activity occuss about 3-4 months
Inter Baned on the results with the 16/6ld induced mndel
that allows us to follow processes af the fint stages of the
disoase, it seems that MMP-3 is involved in dinczes induc-
tion while MMP.9 is involved in diseass progression.
[@217] Our resulis showing the slevation of P-3 in the
mmﬂhdﬂmmwm:—ﬂudm-
omstrating that MMP-3 is i increasnd in sere of
patisuty with SLE (Kotajiroa et al, 1998) and that MMP-3
transcript & significantly incressed with the progression of
nophritis in (NZB x NIW)F1 mice (Nakaomen et al, 1993).
Telen mogether, these romults suggest that MMP-3 may
contributs to the development of glomerslar injury in Inpus
nephritia.

[0218] Our results show that activity lovels of MP-2 in
scra are not clovated significaly with discase progression
in both the indwced and the sponinseons models of SLE.
Thest resnlts are compatible with those roported provisesly
(Zucker, 1999) that MMP-2 Jevels wers pot increased in

of dissgse ameclioration by a given treatment, on the other
hand.
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EXAMPLE 13.

[W227] Activity of MMP-9 (but not of MMP-2) is clevated
in son of SLE patients
[&213] Inthe present cxampls, we detsrmined the lovels of
MMP-9 and MMP-2 in sera of 40 patients with SLE and wo
denonstrase that MMP-9 but not MMP-2 activity iy aignifi-
cantly clovated in serx of SLE paticats compared o healthy
catrok. High MMP-9 activity correlated with the presence
of discodd rmb, Raynand phenomonon, pmmit-.
smcosal ulcess and the presencs of anti-phospholipid ti-
bodiss (APLA). In sddition, elevated lovols of MMP-9
ourrelated with SLE activity in the group of male patisys.
[@224] Materials and Methods
[&225] Patieats. Foxty patisom, 32 famales and 8 males
with SLE participated in this stady. All patients revealed at
least four of the rovised disgoostic criteria of the American
College of Rhoumatien
('ﬁndun', 1996).
healibry volunieers scrved as 2 comirol group in our shudies.
The moan age of paticots at diagnosis was 29:9.7 (range
15-48) years and the memn fllow-up period was 11210
(range 1-32) yourn, Discase activity was determined acoord-
ing o the SLEDAI activity index (Bombardier ot al,
1992) and by the BILAG index (Hay e1 sl 1993). The study
was approved by the athic commpities of the Kaplan Medicat
Ceoter, Rehovol, Bsrsel.

[0226] Micamremess of MMP-2 sod MMPS by activity
assay, kits. Activities of MMP-2 and MMP-9 wers measured
by specilic Biotmk MMP-2 or MMP-9 activity amay kits
{Amorsham Phalmacia Biotech UK Limited, UK) according
1 the mamnfacturer’s Istractions. Sers ware dileted 1:200
and 1:32 for the detorminstion of MMP-2 and MMP-9
activition,- mgpectively. The approprisie stmdanis were
added in oach sssay. In oxder to messure the total coptent of
the MMPs, sctivation of the pro form aof the MMPs was
performed nsing p-aminophenrybmercoric scetate (APMA).

[0227] Moasarcrmeng of MMP-2 snd MMP.9 activities by
gnl Zymograpity. MMP-Z andt MMP-5 activitios were tested
by gelatin xymography. A 5 M sampls of scrom was sopa-
mied by s 8% SDS-PAGE gul polymecised with 1 mg/ml
gelatin. Gels wore' washed oncs for 30 min in 2.5% Triton
X-100 v memove the SDS, and once for 30 min in the
maction buiffor fning 50 mM Tris-HCl, 200 mM NaCl,
10 mM GCl; and 0.02% (wA) Brj 35 (pH 7.5) The
reaction buffar was 1o a fresh ono, and the gels were
incvbaied st 37" C fir 24 b Gelatinolytic activity was
visualized by staining the gels with 0.5% Coomasgie bril-
liant bine sud was quantified bry densitometry.
chi-square or Fisher cxact tosta, uopsired t-tost and two
falled P-valnes. Poarson, Spoanman and multiveriaty analy-
s woro alao used.

EXAMPIE 13 ()

(a2 Acﬁﬁtynfmhlmdmiw
in SLE

[0238] As described sbove, MMP-9 was shown b be
inwgived in scvaral suloimmns discesos @ well w m
animal models of SLE. Thns, we were interosted in stadying
whather MMP-9 is alao cicvated i scra of SLE patients. For

27
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this purposc, wo cxanrined sera of 40 SLE pationts and of 25
hﬂlhymmhbyplmhy.mwhdlhﬁm
MMP-2 activities can be visnalived. A represcuntative gel
ulhnmmuhmhmmﬂnﬂmhﬂd‘
MMP-3 are clevaind in Gw ssrn of SLE patients wheo
compared to heslthy controls. Densitometric anslysis of the
symograms of mre of 40 SLE patints snd 25 bealthy
patients was 109 +5.6 densilnmeiry uniis and for the healthy
controls, 76.524.2 units (P=0.0001). Activity
units (mean of beslthy
controls +2 ne.) wers considernd high. The resnls demon-
strated high activity levels of MMP-9 in 68% of the SLE
patients. Only 3% of bealthry cooirals exhibited high MMP-9
activity (P=0.001). Densitometric snalysis of MMP-2 lcvels
in tho same serum revealed that tw diffierences in
MMP-2 activity botweecn ssra of SLE paticats and of healtlry
controls wom not significant. Tins valoes of 10927 and of
12325 (mean activity deasitomelry units + 5.c.) wers deter-
mined for hoalihy controls and SLE patienis, respectively
(P=0.0531). To quuntify the activity levels of MMP-9 and
MMP-2 in the serm farther, we need activity sy kits.

[231] FIG. 28 shows that the activity of MMP-9 is
clevated by threefinld in sera of SLE patients compared with
sore of healthy coutrols, and this clovation is siatisically
significart (P=0.0302). In contoast, the differsnces in the
Tevels of MMP-2 betwesa the two groups are not aignificant
(P=0.1254).
[W232] Since ws, ss well 23 others (Ebibarn ot al, 1996 and
high P9 levels in scra of patimis with
SLE chromic renal frilure (.. disbet litg, }
tensicn) probably dus 1o the retention of the enzyme, we
amlysed the cormlstion betwosn lowels of MMP-9 and
kidney fonction in the group of SLE patimts tested. No

iation wes of 1 bes ivine levels and
MMP-9 lovels (¥*=0.01), indicatiog that the slevaind rvels
of MMP-9 in SLE patients wem not the resnit of reteation
of the enxyms das to mosl impairment.

EXAMPLE 13(i)

[6133] Coxrelation of MMP-9 activity with clinical and
laboratory parameiers
[6234] The clevation in the activity levels of MMP-9 in
scra of SLE patioots mrompted us 1o Jook for possible
oormlation between clinical mxd hbominry parsmciens, aod
serom MMP-O levels. Statistical analymis (chi-square or
Pishor cxact tass) was performed by imvestigatiog the

into consideration the actual mesn activity levels of MMP-9
for patients with or without a carixin climicel symptom. The
mhmnmhlqhﬁmlpu.klmm
for all clinical symptoms, tho pooent of patiepts with
elovamd MMP-9 lsvals is och higher than that in the group
of hoalthy controls. Lovels of MMP-9 did not cormelate with
gder, duration of dissase or the age of i coset (Peamon,
Spoarmen)

[aaas) Mﬂdn-hdmlmlhhtnnydnu-
teristics of the SLE pationts according to their MMP.9
mﬂymhumﬂbwm
High Jevals of MMP-5 comelaed significantly with the
pressoce of Raynnd phenomenon (P=0.0138) and APLA
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(B-OMI).Ammlnmmeadnndwnh
pooumonitis, discoid rash, penrological dsordem and
muncosal ulexrs. However, the number of pationts with the
Iatter manifesiations was 00 amall to perfoon s statistical
pomenna and low complement (C3, C#) levels are pasitively
correlated with high MMP-9 levels (P=0.0001 and 0.0137,
respectively). o contrast, pholosensitivity, arthritis and
hematological disonders v negatively corrlated with
MMP-9 activity lkevels (P=0.0381, 0.0014 snd 0.0065,
respectively).
TABLE 15

Ciinicnl clwrssindstios of ELE patiscls whh high sxd sormal MMP-P
— 1T 1 D1

NMIS
— VIS

Hgh Norsd

Number of Paianis L 7 1
® I Ta e
Mncsl nles 9 4@ 1010
Maler ok 9 (%) 203
Désvokd sk 3 s (100 o
Reyumul phaecunencn [ & Q100 oM
Vinczithis u 14(m (-]
Artinith u 11 (s8) mg

Soroxith 9 7(m) 2
Fu——re 4 4 (100 o
Nexmlogieal Sisaias 4 4 (1o0) o
Ram] diworder 16 11 (&) s ()
Hemsmiogical Dsondes 29 18 (53) 18
ANA ] 27 (s8) 13 (3D
ade-DNA % 24 (67) 1205
APLA 3 mg 5 (20
E-] il (0

i
B
8

[0238) CQlinicel involvenent was defined acconding to the
ACR mvined criteria (Winchesiee, 1996). Anti-aclear anti-
bodies (ANA) and anti-ds DNA antibodies wore determined
by wing Hep2 calls and Crithidia Incilias, respectivaly.
Anti-phospholipid antibodies (APLA) were defined as reac-
tivity with one or moge of the following assayw: fabm
positive VDR, lnpus anti-cosgnlant (LAC) or ELISA for
ticerdiolipin antibodi
[6237] We aleo looksd fir a possible comelation between
ﬂmummmmbmc.m)m

cocfficient wes sigrificant and positive frr men (A=0.6333)
but insigmificant and negative fior women (r*=0,0571). Simi-
Tar resslts wers obfained nsing the BILAG scoring system.
Thia, a positive correlstion coofficient between MMP-9
activity and BILAG scores was obscrved for men (P=
0.64427) and an insignificant ono fior women.

[0238] It was aleo of interest to deserming whether a
cormelation cxivds between the use of varions treatment
modalitiss by the patisnis and MMP-9 activity. As can be
scon in Thbie 16(A), thare was na significmt corelstion
botwoon the anxent troatment of the patisnts and MMP-9
activity. However, when we looked of treatment of patients
at any time during their discase counse (Table 16(B)), kigh
MMP-9 lcvels were associaied with vsage of cytoloxic
agonts (B2%).

7 9
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of Ptiets  High -
A, Coryesl bresbuweat
Cytotaxic ageis a & (5) 129
Stovokds n 17(H) 1]
Anti-Diskerinl a 14 (67) 709
NEADD 7 () 10
B. Trstmant aloog the Sollow op parkal.

Criokmic ageot 17 14 (1) agm
Stasobls » 19 (68) 10 (34)
Axti-binknziel 5 16 (&) 10 (o)
NSAID 1 12 (M (1~ )

[#24¥] Vedstioos ' MMP-9 activity in seram samples
takem from individual SIE paticnts st different time points
[0241] Since disssss activity varics over time, we mea-
sured the activity levels of MMP-9 and MM-2 in the serum
of individual patients thet were sampled during 4-6 years of
follow-op. Sara of nine paticots takm st diffirant tims points
were malysed. Lovels of MMP-2 did not vary sj

[@243] The premnt sindy demomsirates for the fisst time
the irvolvanat of MMP-9 in lmman SLE. We show that the
mhydlﬁﬂ-&.hnulmz,nmm
in sera of 68% of BLE

mk.lﬁ.hmwunhhdwihhymdpb-

wore clevaied relatively o the healthy controls (Gijbels et
al, 1992; Paomen ct al, 1994).

nephﬁllm(ﬂﬂxmm(ﬂnhmuﬂ. 1993).
[0346] The arigin of the clovated MMPs in sera of SLE

activity levels amnd the sumber of periphonl blood calls in
the patients may suggest that MMP-9 was oot secreted by
biood immmps cells but rather, by SLE-affsctad
orgas liko kidneys or lnngs/pleura. The obsorvation that all
SLE paticnts with poenmonitis exhibited high MMP-9 activ-
hhﬂmwhum-amdhﬁ
MMP-9 Jevels. Moreover, the sssociation botween

ity stil] cxists that less peripheral blood lymphocyles
socveted higher activity lovals of MMP-9.

[ﬂﬂ] m-cudl[rlmdnmhﬂq

a role in the pathogenesis of SLE, and that mossorement of
plasma/sernm activity levels of this metalloproteinase may
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provile important information when momitoring patients
mmwmmmmm
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50> NIEEEDR OF 30 ID B8 M

dii» EEQ IDED L
<ll> XTI 20

gl TINE: I

«<13» CRCANTEN] Marine

<i80> SEQUENCEr 1

mmmmnmmmmﬂ-mmnnmum
10

gle Trp Ila cly
20

Q10> §¥Q ID W 2
<all> LENGIN) 20
«d13> TIFE: X

296
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=continced

i L20 — o”/)r

«<213> ORGANTSN: Murine
<i00» EEQUENCE: 2

Glo Tla Asn Fro Sar Thr Oly Cly Thr Thr Tyr Amn Gln Lys Mhe Lys
1 3 10 13

Ala Lys Ala Thr
20

«21¢> EEQ ID WO 3
<211» LRSI 10

<2l TEFEs FET

«21%» CGEANTER Rurine
<400> ERQUENCE: 3

:,:mq-m:qmmnpmu::umm-:mg:ﬁ

€ly €ln Gly Ser
20

«210» SEQ ID WO 4
211> LERGTH: 19
ald» TIFEs T
<213 ORGANISN» Eorine

<ii0> SEQUENCE: 4

aly Tyr Asn Met Asn Trp Yal Ly Gln Sar Nis Gly Lys Sar Isu Glu
1 3 10 13

Trp Ila Aly

«dlt» EEQ ID BO 3
<211» LENSTHs 17

<ill» TYFE: IEYT

«d13 ORGANIEMs Hurine
«i00> SECUENCE: 3

?-'mmm:uummmgsnmmmgnm
Lam

210> EBQ ID WO &
«211> LENFTHs 19
«d13» TYFE: EBT
<213 CORGANISEs Bomsn
<bbi» EEQOENCEs &

Gly Tyr Tyr Txp Saxr Trp Ils irg Glo Fro ¥ Gly Lyw Gly Glu 3lv
1 5 L 13
Trp Ile Gly

«210~ ERQ ID WO 7
«2lls LENOTH» 22
213> TIFE: PET
«21l% ORENISN: Fuman
«100> SEQUEECE: 7

?zmmm::gmmrnmﬂ;mmnn—glm

!.Flrrllw:thp'-l
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<dl0> FEQ ID ¥O &
<21l» LEEITR: T
<21 TIE: e
<213 CRCANISN: Bomen

wif)> EEQUERCE: &
Pha Sar Gly Tyxr Tyr Trp Ser
1 5

«218» EEQ ID WO #
«2ll> LENUTE) 16
<l TEN: WY
«213> ORERNTSN: Ermam

400> SEKIEECR: 9

Gln Ile Aan Mis Sar Qly Sexr Thr 2em Tyr Lys Thr Saxr Lau Lys Ser
1 5 10 15

«210> ARG ID WO 10

«21l> LENUTH: 18 .
«d1l2» TIPE1 PRT

<l OECANTEN: Romam

«400> ARCKIERCEs 10
:nhmm:hm!mmmr:lnmmmﬂrm

Amp Val

<210> EEQ ID WO 1)
«dlls LENOTE: 19
«ll» TINE: FRY
«213 CRGANTEN: Artifialal Ssgosnos -
«2120> FENTUNE
«a23» CINER INNEERTTON: A peptide based em the CIE1 of
the homan 16/6Xd uib.
<220> FEMTUNE.
231> EAME/ERY(
<222 LOCRYTCMS (1)..{19)
«22% OTHEER INNFURBBEYION: Xas in poaition 1 is Gly or Thr Glyy Xaa in

Lyws Xaa in positicn 10 is Pro or Sarj Zsa in pomition 12 is Gly
3 is Lys or Asp) Zas In pomition 19 is

Pmmm:&up:hmmmlmhhmmnn
10 bL ]

Trp Ile dly

«<l0> 53 ID WO 12

4ll> LERFEr 19

dld TIUE: W

<13 ORGENTER: Artificia]l Seguence

«220> FENTURES

«22% OER INNENEYICE: A peptide of S2Q ID FOs 11 wharwin Zaa(l) is
aly, Zaa(l) is Ary,
Exa{id) is ¥re, Xaa{l2) is Gly, Eaa(l}) is Lys, snd Xan{13) is Ls
L

<i00> SEQUERCE. 12
Gly Tyr Tyr Trp Ser Trp Ile Ary Gln Pro Fro 6ly Lys Gly Lsu Glo
1 5 10 13
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Trp Ils Qly

«210> £EQ) ID WO 11

<dll> LENITE: 19

«<2l2» TINE) X

«<l13 CEEANIEN: Artifinial Seguence

«d20» FEATURE:

223> OTNER INFORNATICON: A paptide of SEQ ID B0: 11 vharsin Xam(l) is
Qly, Xaa(®) is Ary,
Zaa(l0) is Fre, Zaa(ll) is Gly, Zaa{il) is Lys, and Iza{l5) is &e
T

<400> EEQUFNECRs 13
Qly Zyr Tyr Ixp Sar Ixp Ils Axg Gla Fre Pre Qly Lyw Gly Sar Olu
1 3 16 13

Trp e dy

«210> S50 1O WO 14

<ll> LESOTE: 19

a1l TIFE MmT

«d1l}» CROANISN: Artificial sequanos

«220» FEATUNEM .

<123 OTNER INEMATION: A peptide of £X0 ID WO» 11 wherwedn Eas(l) ia
aly, Zaaid) is Axy,
Xan{10) is Pre, Xan{ll2) is Gly, Xaa{l)) is Asp, and Esa{l3) is Gl
[ ™

«i0fl> EEQUENCE+ 14
mmmm:-m:hmmmmmmmguﬂh
1 18

Txp Ta Gly

«210» EE) ID HO 13

«211> LENCTE: 19

«212» TINE) MY

«213 CEOANTEM: Astificial Pmmanes

C-+ ]

<3 OIEER INEMATIONY A paptide of SR IN WOy 1l vherwdn Xaa(l) ia
Gly, Zaa(d) is Iyw,
Ean(1t) is Pre, Xaa(17) i= Gly, Ema(l3) is Lys, sod Eaa(13) is Gl
T

«100> EEQUENCE: 13
Gly Tyr Tyr Trp Sex Trp Ile Iys Gln Pxe Prv Gly Iys dly Glu &ln
1 s 10 15

Trp Ile Gly

<210 §EQ ID M 16
<2ll> LT 19
<212 TYFE: FPRT

<22% OINER INFORMAYIONG A paptids of XD ID NOs 11 wharwin Xas(l) is
Gly, Xan{8) is Arg,
Zan(10) is Sar, Xan(12) is Gly, Zan(1)) is Lys, and Ema(l5) is 01
B

«iil> EEQKERCE» 16
Gly Tyr Tyr Txp Sar Trp Ils Arg Qln Ser P Cly Lys Oly Glu Gln
1 S 10 15

Trp Ile Ely

«210> 520 ID WO 17
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«11l» LENZTH: 19

«dl3» TYFE» BT

<l CRUANIGN: Artifiaial Seguamos

«220» FENTURE:

«d2% OIER INFOBEATION: A peptide of £3Q ID WD: 11 whersds Zas{l) is
cly, Zaa(¥) is Axy,
Xas(10) is Pra, Eaa(l12) is Gln, Eaa{l]} is Iys, and Zan{15) is Gl
u.

«i00> EEQUENCE: 17
Gly Tyr Tyr Trp Sax Try Ila Arg @ln Fro Fro Gln Lys Gly &luo dlo
1 3 10 13

Ty Ile Gly

<310= §EQ ID BO 10

<21l LEEOTE: 20

«<l2» TIFE: BT

<213 CRGANTSM: Artifisial Seguence

220> FENFURER

<123 OTEER THFERATION: A paptida of AXQ IP EO: 11 wharals Xaa(l) 1s
hr Gly, Zsai{d) is &
rg, Eaa(l0) is Pre, Xaan{ll) is Qly, Esa(l)}) is Iyw, sod Xaa{l3) 1
a Glo .

«{00> SECUEECE: 16
:hrﬂ;mmh'l-mﬂnlqgnmmﬂ’mmﬂl
3 15

Gla =rp Ile Gly
a0

<10 sEg ID W0 19

211> LENOTE: 22

<d12» TINEs PRT

<213 CRGANYEN Artificial Begosnce

«210» FERTUREr

313 OFEER INFORMMYIONY nﬂhhﬂ-maﬂ-—uunﬂﬂ.
«<110> FEMFUREs

<221 EAME/EEY

«122» LOCRYYION u.)..(a:)

«22> OTEER INFUSMAXTON; Esa in position § is Qly or Fhej Esa in
_lﬂnll.lll‘uﬂ.j
Eas in —.'l. ﬂ[nm'mh—lﬂnllhﬂyul
laj Xaa pnnl. 12 is Trp ox Alay XEaa in ponitios 13 is Amn &
£ Alay Xaa in pegitien I8 ia Tyr ar Trp; Fae in ponition 20 is Me
t-ﬂn.

<106 EEQUENCEs 19

mmq-mlqml‘.-hllnmmlnl-lqnlup
10 15

Tyr Xas Gly Eaa Asp Yal
20

<10 EZEQ ID ¥ 20

«2ll> LENCTH: 22

<2l TYFE: PET

«21% CRCANTEM: Artificial Ssgosnow

«<220» FENTUREN

«22% UINER IEFORMATICN: A paptide of SNQ TD B0 19 vharwis Zsa(f) is
aly, Xsa(d) is Ary,
Ewa(10) is aly, Zas(ll) is Gly, Zas{l1) is Trp, Zaa(ly) i= Ala, X
aa{ln) is Tyr, mod Ena{20) is Mat.

<408 EECUENCE: 20
:’r!y:l:,-n-;:gﬂl,ﬁ-l—ng::;uy!:pml-p:;lnp



US 2004/0127408 Al

—cantinued

Jul. 1, 2004

Tyr Tyr sly Net Asp Val
20

«<lfe SEQ ID BO 23

<1l» LENOTH) 22

<212 TIFE: FRT

<2l CREANIEN: Artificial Segoence

«220> PENTTRE:

«223> OTAER INFGEMATTON: A puptide of EEQ ID WO: 1P vherain Eaa{f) ls
Phe, Eaa{?) i= Arg,
Zaa{10) is Gly, Xan({ll) is Gly, Xaa(l3) i= Txp, Xaa{l)) is Aan, X
an{ll) is Tyx, and Xaa{30) is Net.

«ilbd> EEXQUENCEs 23
mmmmwmummg,m!nmaq:l-p
1 [ ] .

!n!,:-uy::gnpm

«210> €30 ID WO 216

«1l» LENCTNs 22

«13 TIFE: FET

<213 GEGANIAR: Artificial Seguwnow

<218 FEAIURE

4d1b ONER ININCENATICON: A paptide of EXQ 1D WOs 18 wvherwin Zan(l) is
aly, Zaa(y) is arg,
Eaa(10) is Gly, Eas(ll) is Gly, Xaa(12) is Trp, Xaa(l)) ia Aanm, X
sa({l¥) 1= Tyr, and XZaa(20) is Gln.

<i00> EEQUENCX: 28
:qunnnr'mm_lq::rmmnm:;lnp

mbrﬂ!::-lm'-l

«210> EEQ ID WO 27

<21l LENCTE)

<212 TIFE)» WET

<21> CRCANTEN» Artificia]l Gegunmnes

«228» FEETUNE:

<22} OFEER INFURNSICUNS A puptide of 830 ID ¥WOx 19 uberwin Xaa(f) is
Gy, Iaa(¥) is Ary,
Eaa(10) is Gly, EZaa(ll) is Oly, Zaa({lld) ie¥rp, Xaa(l)) is Aam, Ea
a{lv) is Trp, and Xas({20) is Bet.

+180> SEQUENCE: 17
:mem;qmummﬁgmmuq:xup

'Fﬁ'!ﬁ!;tll!m

<2l S5O ID 3O 28

«211» LENJTE: 20

<212 TEFE: T

<21 CGRGANTEN: Artificial Seguanos

«22% FENTURE:

«22% OTHER INFOIMAYION: Syvthetin peptide preparsd in the reversed
ardar of SEQ ID WOs 1.

<l SEQUESCE: 28
mn-mu-ulcnpmmmehmvunpﬁ--t
1 3 10

Tyrc Tyr Gly Tar
20

39
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«210» EEQ ID WO 29

<211y LENOTH: 20

<d12» TYIE' T

«113» CECANTEN: Artificia]l Ssguenos
«220» FEATURE:

<123 OIS INFORNAYION: Synthetic peptlde prepsarwsd in reversed ardar of

BEQ ID WO: 3.
<ib0> SEUENCE: 29

Sar Qly Clu Gly Trp Tyr Amp Met Ala Yyxr Fre Olu Trp Lem e Ary
1 5 10 13

Ala Cys Tyxr Tyr
20

<210> X0 ID B0 M0

<dll» LENCTE: 19

21l TINR: IRT

<13 CROANISNs Artificial Sequencm
<200 FEETUHER

d&—mlm&-ﬂ.mmntﬁm

opiay of EEQ ID N0y 6.
«400> SEQUENCR: 30

:lyn-mm:hﬂl’mﬂ'mmmmﬂln’lum
15

Tyr Tyr Gy

oﬁlAquqﬁhMﬁmhmu-‘ﬁng

(2) » paptide of at least 12 and 2t most 30 amino acid
limmd.wbnﬂ
within, a

dmumdhmdmdhm
scquence by different amino acid residnes; (ii) deletion
of oos or moe amino ecid residess from the BCDR
sequence; and/or (if]) ‘addition of one or more smino
acid residucs to the bCDR ssquance , or a mk or a
chemyical derivative of said poptide;

(b) a doal synthetic psptide comprising two different anes
ul-llpplhnt(l)wvlhlﬂyhldbmmlﬂ

cither directly or through a shart linking chain;

(c) s peptide palymer comprising » pinrality of sequonces
of said peptide of (a); and

(d)lnﬁhd(l)wlnﬁplymcf(c)nwb
» macromolecolar curior.

lAmmlMMhr.hn l.,-l-unllld
hCDR sequence compwisss & saquence conmisting of, or
fomnd within, » CDR fienyd i the beavy chain of the hmpan
monncional anti-DINA 1681d antibody.

3. A synthetic peptide sccarding to claim 1 or 2, com-
prising forther sming acid residuos.

4. A synthetic peptide aceonding to claim 3, wherein said
forthey amino ackl residoes are amino acid residuss of the
squences of the immen 166kd mAb flanking the BCDR

sequences, of sequences obtained by replacement of ooe or
more of the smine acid resiines of the hCDR flanking
sequences by difiesemt amino acid residues, by delstion of
one or mom amino acid residees from the hCDR flanking
soquences and/or by eddition of onc or more smino acid
mesiines to the hCDR flsnking soquoncss.

5. A synthetic peptide acconding in any one of clxims 2 io

4, seloctad from the growp consisting of:

(a) a peptifle comprising a sequence consigting of, or
found within, the sequence of SEQ ID NOS, or a
sequence cbtained by: (7) mplacoment of oos or more
of the amino acid waidues of mid SEQ [D NOS by
differont amino acid msidnes; (i) daletion of ome or
mom amino acid residocs from said SEQ ID NO:B;and/
or (iil) addition of ope or more anting acid residoes to
sxid SEQ ID NO=8, or a sali or a chenmical derivative of
said peptide;

{b) adual ic peptide comprrising two different ones
of mid peptide of (s) covalently linked % coe another
cither directly or thromgh a shoet Enking chain;

(<) 2 poptide polymer comprising s piasality of sequences
aof said peptide of (a); ed

(<) a peptido of () or a peptide polymer of (c) attached to
» macyomolecalar carrier.

§. A synthotic paptide acconting to claim 5, canprising a
scquence consisting of, or foupd within, the sequence of
SEQ ID NO:8, or a squence obtainod by: (i) roplscement of
oue ar mors of the amipo ackd residoss of said SEQ ID NOS
bry different amino acid residnes; (3i) deletion of ons or more
amino acid residues from sid SEQ ID NO8; snd/or (i)
sddition of one or more amino acid residues to said SEQ ID
NO:8.
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7. Asynthetic peptide acconding o claim 6 salecied from
a peptide consisting of the sequence of the SBEQ ID NO: 11.
8. A synihetic peptide acconding to claim 7 selected from

the peptides comsisting of the sequences of the SEQ ID

NO:12 to NO:18.

9. The syuthetic peptide sccording to.clsin 7 consisting of
the soquence of the SEQ ID NO-6.
10, The peptide comsinting of the sequencs of SEQ ID

NO:4
11. A synthetic peptide acconding 1o any ons of claims 2

to 4, selocied from the gromp consisting of:

{(2) n peptifo comprising a sequence consisting of, or
found within, the sequence of SEQ ID NO:10, or &
. mouencs obtaived by: (1) of one or more

of the amino acid meidoes of said SEQ ID NO:10 by
different amino scid regidnes; (i) delotion of cos or
momne amino acid residucs fram said SBEQ ID NO:10G;
and/or (i) addition of one or mare anTino acid residoos
o said SEQ ID NO:10, or a sakt or a chemmical deriva-
tive of said peptide;

(b) & dual synthetic peptide comprising two diffivent cnes
of aaid peptide of (a) covalently Enioed t0 one another
“Muh@lﬂﬁnﬁqm

(€) a poptide polymer a plunlity of sequencos
nfllllpqubd(a);lﬂl

{d) s peptide of (a) or a peptide polymer of (c) attached to
o macramoleculsr carrier

11 Asynthetic poptide according to claim 11, comprising
2 sequency consisting of, or found within, the sequence of
mmmlﬂ.unmmbr(i)w
of one or more of the amin acid residoes of said SEQ ID
NO:10 by diffaront amino acid resichws; () deletion of ons
of mors amino acid residoes from mid SEQ ID NO:10;
and/or (i) addition of one or more amino acid residoss 10
sid SBQ 1D NO:10.

13, A syniletic peptide scconding ©© claim 12 selected
Eﬂllnﬁuﬂqdhmdbmm

9.

14. A synthetic peptide sccording w0 claim 13 slocted
fran the peptides copsisting of the sequences of the SEQ ID
NO:20 10 NO27.

15.The peptids acconding in claim 13 consistiog
of the sequencs of the SEQ ID NO:7.
N#,Thnﬁbﬂ’-fqdhmdmm

17. A synthstic peptide according 0 any one of claims 2
to 4, salected from the group conaisting of

{2) a poptide conprising s sequence conminting of, or
foond wilthin, the seqouence of SEQ ID NOS, or »
soquance obtained by: (i) replacament of ane or more
of the amine scid msidoes of said SEQ ID NO:9 by
diffevert amino acid residoes; (1) deletion of one or
moe amino acid residees from sxid SEQ ID NO9;
amd/or (i) additicn of one or mors mino-acid regidees
to smid SBQ ID NO-9, or s mbt or & chemical decivative
of sxil poptide;

(b) 1 doal syathetic peptide comprising two different ancs
of aaid peptice of (a) covalently Enked to one another
cither dimcily ar throngh a shost Linking chain;

(c) a peptide polymer comprising a plonlity of sequences
of seid peptide of {a); and

Jul. 1, 2004

(d) a peptide of (s) ox a peptide polymer of (c) attachod to
a macromolecaiar carrinz

18. A mynthetic peptide accanding to claim 17, comprising
2 soquence cousisting of, or found within, the sequence of
SEQ ID NO-9, ar a seequence obtained by: (i) replacement of
oue or move of the aminn acid residnes of said SEQ ID NO:9
bry difficrent anving acid rosidons; (i) daletion of ane or more
amino acid residues from mid SEQ ID NO:9; and/or (i)
acklition of one or more anino acid rosidoss to said SEQ ID
NO-9.

19. A doal synthetic poptids accondng 1o claim 2, in
which two different peptides cach comprising a sequence
conminting of, or foond within, & different CDR of the heavy
chain of the Inorum 166 mAb, are ligked to ons
amather cither directly or through a shart Linking chain.

20. A dual synthatic peptide sccording to clxim 19, in
which a peptide according tn claim 6 is covalently lnioed to
a poptide acooeding o claim 12.

21 The dual synthetic according claim 20, in
which a peptide of SEQ ID NO:11 is covalently linknd 10 &
poptide of SEQ ID NO:19.

22, The dual synihetic poptide, in which the peptide of
mmm-mmmumdmm

B.Amﬁplywmdubuymddml
o 4, containing 3 plorality of identical mqouences selecied
from the soquemcns of SEQ ID NO:6, 7, and 11-27.

24. Apharmecentical composition compeising at loast coe
syathetic peptide or peptide polymer scconding to any oo of
claime 1 o0 23, and a pharmaceutically scooptable carviar.

25, A pharmaceatical composition comprising the peptide
of the sequence of SEQ ID NO:6, sad a pharmacsutically
accuptable carrior

26. A pharmaceatical composition comprizing the peptide
of the secpenen of SEQ ID NO:7, and & pharmacoutically
socoptable carrier.

27. Apbarmacoetical enmposition acconding o aoy one of
claims 24 0 26, for the treatment of systomic lupus elytho-
mafosus.

28. Apharmacentical compaosition acoording 1o sy ono of
cixime 24 to 27, adapied for aral, intrevanngs, mbcntsnacona,
cal, intraporiioncal, i
acdmxinistration.

transdermal or cumberal
2. Anﬂhdhhmmdmhwuﬂb—

© my ooe of clains 1 to 23.

». Auhdmtqhdmnwudm-
administering 1o asid SLE patient ap effective amonnt of the
peptide of the SEQ ID NO:6.

31. Amhdm&qmdmnmm

1o said SLE patient an effoctive smount of the
peptide of the SEQ ID NO:7.

32. A method fior immmoomodalation of systemic npos
wwmu.mm

which comprisss to said SLE patient an
effective amount of an effective amount of & poptide or
mhplymmiuwmmddmlhﬂ.

3. Amﬂndmﬁqbdnnn'htm
down-regplating the lovels of matriz metalloprofenass
{MMPF)-3 aodjor MMP-9 activitics in 2 SLE patisnt.

302



35, A meibod acconding o claim 34, which comprises
down-regalating the level of I1-2 and/or IFN-y activity in a
3. A mothod sccording © cixim 34, which comprises

up-reguiating the level of TGE-§ activity in a SLE pationt.
; .Anﬂn_ﬂnmﬂm;mnnyugtdmﬂ;baﬁ.

Jul. 1, 2004

MMP-9 in a blood ssmple obtwined from exid patient baing
treated with said dg, whemby a decreased lovel of MMP-3
and/or MMP-9 correlates with the offactivencss of the drag.

#9. A method for sseszing the cifoctivences of a drog in
the troatment of a SLE paticat which comprisss measuring
i diffierent intervals of time the lovels of 1L-2 and/or IPN-y
i a blood sampis abisined from mid patisct boing trestad
with said drog, whereby a decressed level of IL-2 and/or
IFN-y correlstes with the effiectivences of the drug.

41. A method for ssseszing the sffectivensm of & drug in
the treatment of 2 SLE patient which comprises measuring
ot different intervale of time the level of TOF- in & biood
drug, whereby sn incressed Jevel of TGF-B comelates with
the effactivencms of the drog.
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SYNTHETIC HUMAN FEPTIDES AND
PHARMACEUTICAL COMPOSITIONS
COMPRISING THEM FOR THE TREATMENT OF
SYSTEMIC LUPUS ERYTHEMATOSUS

FIELD OF THE INVENTION

[eee1] 'lhmm::lmmmm
besed on the

sitions comprising them, and to their mee in the immmo-
modulation of sysiemic lnpes cxythematoms (SLE)-amoci-

[68a2] Abbreviatinos: 16/61d: Inman 1661d mAb; CDR:
canplenenterity-determining region; CFA: complets Fre-
und’s adjpvant; BCDR peptide: & peptide bamsed on « CDR
mgion of the bvmen 16/61d mAb; bCDR1: the lmman
peptide of the SEQ ID NO:6; bCDR3: the Immen peptide of
the SEQ ID NO:7; imman 16/5Id mAl: haman pathogenic
anti-DNA mAb that besrs the 16/5K; 1ICD: innmune complax
deposits; Id: idiotype; LNC: lymph node cells; mAb: mono-
clonal antihody; MMP- matrix metalloprotsinas; mCDR1:
the murine poptide of the SEQ ID NO: 1; mCDR: the
mmﬁmmmmmmm

[0084] The human manocional anti-DNA antibody 1armed
16/81d bears a coxtrnon idictype (Shosafeld ct al, 1983).
The iliotype was fsond to have clipical relevance: in SLE
patisnis, Thus, the 1645d was found to be expremsed on
mDNA-ﬂd-iMdﬂ.E-pmﬁm

Jul. 1, 2004

the cxperimental diseese in mrice (Mendkovie et al, 1985)
similar to the 16/81d (Abl). Momover, a nmrine anti-DNA
mAb that cxpresses the 16/8d was prepared from mice
5G12 reactsd with antibodies apecific to the 16481, Imnm-
nization with the jatter antihody resolted in the induction of
experimmtal SLE with similar manifestatioos as observed
following inmmunization with the buman 16/61d (Ab1) and
with the omrioe anti-16/61d (AbZ) mAbs (Whisman et al,
1993). These results show the importance of the 16/61d
notwork in the indoction and progression of SLE in mice.
[0886] In order o understand the mechunism by which
tor has prodeced & varsty of mopocional antosntibodies
derived from C3ALSW mice ip whyich experiental SLE was
induced. As a role, the monocional snmantibodies that were
capable of cliciting antibodies that bear the 16/8d or react
with it were found to be pathogenic and tims cxpable of
inducing experimenial SLE in mice (Fricke e al, 1990;
Sthocgor ct al, 1993).

[eees] Tﬂlhphymwﬂhﬂnﬂmﬂ
of experimental SLE. Tims, T ccll lines and
du-quﬁ:bhlﬁdwiwwnbmﬁuupm

antibody. Themdors, following

vated calls of the Lines, the mice developed both the saralogy
dﬂ;m-ldmnpwh‘nhilyphlbﬂﬂ(ﬁ'uhud..
1951

[oees] As described sbove, the mAD 5G12 that was iso-
lated from mice with umdwnllnnm
bind DNA and ln- the 16%1d, is capable of i

-detcrmining
likmly that the T calls recognize the V regions of the shove
antibodies sines they do oot react with other aotibodics that
carry the same coostapt regicm but have different specifici-
ties. Within the varisble region, the regions with the bighest
probability to be recognived are the CDR, since those sro the
reginns that differ the most batwoen the variows antthodies.
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basod on the CDR1, CDR2 and CDR3 regiops, reapectively,
of the Vy; chain of the murine mAb termed 5012, and
poptides IVe and Vg, based on the CDR1

rogioos, mapectively, of the V,; chain of the murios mAb
trmed 204C2. Thess poptides have the
tially as denoind by SEQ ID NO:1 o SEQ ID NOS5 =

Jul. 1, 2004

CDRs of the nmrioe autoantibodies doscribed in the above-
mentioned WO 56730057 were shown oot to be efficient in
i the sequences of the peptides based on the CDRs of a
heman monnciogal sati-DNA antihody of the present iaven-
tion, conthd not be predicied or suggested 1o by efficient. In
addition, the oes of peptides based ou & mmap antibody
should be considered as preferable for bumen uee in com-
parison with peptides based oo noo-lmman sntibodies.
[0014] The prescnt invention thus relates, in cns sspect, o
a synthetic peptide solected from the group commisting of
[0815] (a) a poptide of st loast 12 and a1 mout 30
amino acid residnes coanprising & seqRence comsist-
ing of, or found within, a complemenisrity-detaroyin-
ing regiem (CDR) fbvnd in the besvy or light chein
of the bumen moaocional mnti-DNA 16/6kd anthody

follows: (wmvinafter “hCDR suquence™), or & sequence
TOYYNQWVEQSPEEALEWIG (Ia) [smg ID NOeI]
EINPESTGETYEYNQRPREAXAY (IDa) [£xQ ID ®Oni]
YYCAAPFLWNEPTANDYWNGQGS (Iia) [sEg ID NOs1]
CYIREWYEQINGEISLEYIG (IVe) [EEO ID HO:d]
YYCARSGATQUEYTWGQETL (Va) [exg ID O3]
[@011l] Theso peptikes and, in tha ides La obtained by: (7) replacement of ane or more of the
and s, berein dosignaied mCOR1 ID NO:1] and amino acid residees of the hCDR sequence by dif-

recogmized by T oclls of SLE paticnts then the peptides
based an the CDRs of the anti-DNA antibody 5G12. For-
thermore, many of the analogs of the peptides based on the

feront amino aclkd residwes; (i) deletion of one or
and/or (i) addition of cos or more amino scid
residoss 10 the hCDR soquones , or & X or &
chamical derivative of sakt peptide;

[081€] (b) & dual synthetic peptide comprising two
different anes of sid peptide of (s) covalently linked
to ot another either directly or through a shoet
linking chain:

[W917] (c) a peptide polymer comprising a plurality
of ssquences. of seid peptide of (a); and

[0618] (d) a peptide of (2) oc a peptitie polymar of (c)
attached to & macromolecnlar carvier.

[09297 Ths mnan monocianal anti-DINA 16/5Hd antibody,
borein referrad to s “boman 16/6kd mAb™, is & pathogenic
human monocionsl anti-DNA atibody cxpeble of inducing
a SLE-like distase in mica.

[U020] A peptide wocording to the imvention comprising a
hCDR soquence ss defined above is herein refiqred 1o an
*HCDR peptide”.

[0e21] In oo prefecred embodiment, the BCDR peptide
inciudes 2 secuence of 2 CDR, mese prafarably of the CDR1
or COR3, of the heavy chein of the buman 16/81d mAb, such
25, but not being Limited 1o, the peptides berein designated
hCDR1 and RCDR3, having the sequences sebataptially as
denotzd by SEQ ID NO:6 and SBQ ID NO:7, respectively,
as follows:
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GYYTWSVWIAQPFPPGEGEEVYIG

TYCAROLLAGOVWNDVDYIGADY

m In mother aspect, the inveotion provides s phar-
mﬂ'hllullynlb&

[o27] The dmg which cifoctivenss i o bo aswrseed
acconding 3o any of the above methods may be, for example,
without baing limited to, » peptide scconding 0 the inven-
tion or & mrine peptide as described in the sbove-men-
tionod WO 96/30057.

BRIEF DESCRIFTION OF THE DRAWINGS

[ex28] FIG. 1 swhows iohibition of te prolferative
responses of lymph oode cells of mics immmnized with
Imman 16/61d mAb 0 vasious concentrations of the 1651
mAb (0.1-10 sgfwnll), by treatment with 300 ug bCDR1.

[0829] FIG. 2 shows inhibition of the praliferative
resporses of lymph node cells of mice immmuized with

Jul. 1, 2004

[ex0 1D WO:s]
[sa @ 0]

buman 16454 mAb t© various concentrations of tho 16614
mADb (0.1-10 sg/well), by treatment with 50 ug BCDR1.

[0032] FYG. S shows prolifieration of FBL from ame SLE
(PHA) in the abwepoe or pressnce of hCDR1 or BCDR3.
[0033} FIG. 6 shows proliforution of PEL from oos SLE
paticnt stinvalated with bamen 16/654 mAb in the sbesnce ar
_ﬂdlllhmmpphdﬂ@llu@ﬂﬁutb
murine peptide mCDR3.

[0034] FIG. 7 shows proliferstion of PBL from oo SLE
patient stimulated with lnman 1645Id mAb in the aheeoce or
presenco of the buman poptides hCDR1 or BCDR3 or the
murine revorsed peptides evenCDR1 and covenCDR3,

[0035] FIG. 8 shows inhibition of T1-2 secxwtion in PBL
of SLE patients triggered by the bomsn 14/61d mAb in the
abamcs or prossoce of BCDR1 or hCDRI.

[0036] FIG. % shows up-regnlation of TGF-i secretion in
the PBL of oma mpmscotative SLE pationt stinmlated with
the Imman 16/61d mAb in the sheence or presence of RCDR1
or h(CDR3.

[9837] FIG. 18 shows anti- DNA smioantibody levels in
(NZB x NIW)Fl mice nnteeated or troated with 300 s
hCDR1 or with the reversed peptide revhCDR1 (msed as

[e038] FIGS. 11A-11D are phoirs showing representative
kidinoy sections of (m:ﬂmnub.m
wae trested sturting at the age of 5 snd balf months with
FBS (11A, 11B) or with 100 sg bCDR1 (11C, 11D). The
sactions axs of myice sacrificed at the ags of 9 months. For the
detection of Ig deposiis, sactions were incabated with FITC-
conjugated goat anti-movse IgG (y chain specific) (1A, 11C
x 100; 118, 11D x 400).

(12C, 12D), or with the revemed peptide evhCDR1 (LIE,
12F). The scctions ww of mice sacrificed ot the age of 9
mmuudmdmmnm
sections wore incubated with FITC-conjogated goat sati-
mouse IgG (7 chain specific) (12A, 12C, 12E x 100; 128,
12D, 13F x 400).

33
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FIGS. 13A-13C show the cytokine patiem s mes-
sured by ELISA in mpematanis of Con A-stimmlated cul-
turos of splenccytes of SLE-prone (NZB x NZW)F1 mice
that were mntreated or breated with bCDR1 or with the
FIG. 13B—I1-10 pattery; FIG. 13C—TGF-fi patiera.

[oad1) FIGS. 14A-14F are photos showing represeatative
Iidney scctions of BALB/c mice with 16/6Id-indoced
experimental SLE troated with PBS (14A,14B) or with 200
45 bCDR1 (14C, 14D), or with the revamsod peptide revh-
CDR1 (14E, 14F). The sections are of mice sacrificed s the
ago of 9 moniim. For the detection of immmune complex Iy
deposits, sections ware incubated with FITC-conjugated

gont anti-motee 1gG {¥ chain specific) (144, 14C, 148 x
latlﬂ.liﬂ.lﬂxm

mardel SLE that weoe mitreated or treated with hCDR1 (200
or 300 ag ) or with the reversed peptide revhCDR1. FIG.
15A—IFN-y paitem; FIG. 15B—TINF-a; FIG. 15C—11.-10
pattemn; FIG. 1SD—TGF-f pamern; FIG. 13B—TGF-p

pmm.mndn-p-umdlmw

[ﬂﬂ] FIGS. 16A-16F aro photos showing regrescotative

SIE-prons (NZB

untreated (16A, 168) or mos recipients of splenacytes of
mice trextad cither with 300 ug hCDR1 (16C, or with
the reverse peptids revihCDR1 (16E, 16F). For tha detection
of immupe complex Ig deposits, scctions wem incubated
with FITC-conjugaiod gost oti-mowse IgG (v chain spe-
cific) (16A, 16C, 16E x 400; 168, 16D, 1§F x 100).
[e944] FIGS. 17A-17B dapict kinstics of appearsnce of
MMP-3, MMP-2, snd MMP-9 in the ewn of (NZB x
NZW)F] mice. (N2ZB x NZW)F1 mice (10 mice/groop) were
bisd at the indicated time points. Poolad scra (4 A1) of mice
from cach gronp wem testod fior MMP-3 axpremion lsvels
ming Wastern biot (FIG. 17A) or for MMP-9 amd MMP-2
activities wsing gel xymography (FIG. 17B). The ccnlts
ropresent 4 similsr experiments.
[9943] FIGS. 18A-18B depict kinotics of sppesrance of
MMP-3, MMP-2, sod MMP-9 in the ser of BALB/c mice.
Nov-inmwmived BALB/e mice (10 mice/group) or mice that
were imnmaized with PBS/CFA. (10 micn/group) oc with the
16461 (ip CFA; 10 mice/group), were bled at the indicated
time pointa. Ponled sera of mics (4 i) from sach gronp ware
teated for MMP-3 cxpresuion Jevels mming Weston biot
(FIG. 18A) ar for MMP-9 and MMP-2 activitics uaing gl
MMIJ)MM&“miS

similar experimaats.
[0046) FIGS. 19A-19C depict immmnostaining of kidney
sections of imomaized BALB/c myice fior MMP-3 sod MMP-
9. Non-inmonized BALB/c mice or mice that wees immm-
nizad with FPBS/CFA or with the 16/ (in cn\). @
mics/group), were mcrificed 5.5 months
huﬂmlhhlﬂﬁﬂ.ﬁhﬂpmmd.nﬂhs
Jan cryostat mchicors ware immmnosteined for P-3 (19A) and
P-9 (198). A control staining ® the efficincy of biocking,

[#047] FIGS. 20A-20B depict Jevels of MMP-3 and
MMP9 in sera of (NZB x NZW)Fl mice treatod with

Jul. 1, 2004

mCDR1. In prevention experiments, mice (10/group) were
given weekly s.c. injoctions with mCDR1 starting at the age
of 2 monthe during 10 weeks. Tho resnlis rapresent scra
takoens 4 momite after the end of the reatment. In treatment
experimenis, mice (10/group) were injactsd ac. with sither
FBS or 250 sg/mouse of mCDR1 starting ot the age of 5
nnnln.‘lhmhmmnh!wnﬁl‘hlh
end of the treatment. Pooled sera of each
mmﬁhmmwmmm
(20A) and fir MMP-9 activity using gel zymographry (268).
UT—untreaied. The resulis are mepresentative: of 2 similar
experiments.

[0048] FIGS. 21A-22B depict levels of MMP-3 and
MMP-9 in 16/61d-immunized BALR/c mice treated with
mCDR]. In preveption experiments, mice (8/gzroup) werc
treated iv. with mCDR1 (100 jg/moune). The resulis sixrem
aro of gers taken 4.5 months afier the end of the treatment.
In treatment experimonts, mics (B/jgronp) wore treated s.£.
with 100 pg/mouss mCDR1. The rosults are of sera obtained
at the ond of treatment. Pools of sera of each cxpoximental
goup wors fested for MMP-3 by Western blol mmalysis
(21A) and for MMP-9 activity by gel symography (21B).
UT —untrested. The results sre represeniative of 2
experinemis.

[0049) FIGS. 22A-IP dopict

[9851] FIG. 24 dapicts a mpressniative gal
ity of MMP-2 snd MMP-9 in sora of SLE

are oxpressed as the mem = s8.m. *

[oes3] mm.nmmm-sm
ity lovels and disease activity indices (SLEDAI) in paticnts
with SLE. Thirty-five serum samples from 8 maics (FIG-
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in sem of two SLE patients sampled during 4-6 years of
dmm’ﬂlw?uﬂhmumm

ic peptides consisting of, or
fosnd within, & CDR fioand in the heavy or Light chain of the
pathogenic imman momocional anti-DNA 16/61d antibody
(kerin identified as “Imman anti-DNA 16#6d mAb” or
“Iamnan 16/6ld mAb~), which antihady induces a SLE-Hke
disoase in mics.
[0855] The symietic peptides of the irvestion derived
from a CDR of the buman 16/61d mAb, horein idestified 2
ECDR peptides, ars prefarahly based an & CDR found in the
beavy chain of the tmmnan 16/ mAb.

[0857] Tihm CDR regioms of the Vg saquenos of the
imman 16/6id mAb are baxed in FIG. 4A of Walsraan stal,
1995. The CDR regions of the heavy chaine of the boman
16/61d mAb have the sequences substantially ss denoied by
SEQ!DNO'BDSEOIDNO' 10, as follows:

CORl:  FcyYES [=%0 ID MOs 9]

COA%:  GLLAJEEIWDYYEEDV [620 ID WOu 10]

[0058] The hCDR peptides of the invention contain at
ioast 12 and at most 30 amino acid residnes and i

proforably, & soquence ideotical 1 2 sequence siscied from
the group consisting of SEQ ID NO: 8, 9 and 10, or more
preferably sre soqoence found within ssid SEQ ID NO- 8, 9
or 10, or & ssquence obtained by: (5) replacement of one or
more of the amino acid residnes of the SEQ ID NO: 8, 9 and
10 soquuemces by diffarent smino acid rosidoes; (i) deletion
of one or mewe axxino acid resifoss from the SEQ ID NO:
8, 9 apd 10 sequences; or (iii) addition of ans ar more smino
acid residucs o the SEQ ID NO: 8, 9 and 10 ssquences.

[NI] The KCDR peptides of the invention, besides the

bCDR sequence, coutsin further amino acid residues, pref-
embly amino acid residucs of the sequences of the heman
16M1d mAb flxnking the bCDR soquences or saguences
obtained by replacement of ope or more of the amino acid
residoes of the MCDR flanking sequences by differsst smine

GYTRSWIRAQPFPPGEGLEYIG
GYITWAWIRQPPGEKGSIEVWIG

GITYTWEAWIRQPPEDGERWIG

Jul. 1, 2004

scid rogidnes, by deketion of one or mare amino acid
residoes from the WCDR flanking sequences or by addition
of one or more amino acid residues 10 the hCDR flanking
seqUences.
[0068] Tims, in one embodiment, the prosent
provides & synthetic peptido bascd on the CDR1 of the beavy
clmin of tbe hyman 1682 mAb, said CDR1 region being of
the soquenco substantially as deonted by SEQ ID NO-8, said
[0961] (a) a peptide comprising a sequence conmist-
ing of, or found within, the sequencs of SEQ ID NO:
8, or s saquence obtxined by: (i) of ono
or more of the amino acid residucs of said SEQ ID
NO:8 by differont amino acid residees; (ii) deletion
of ane or mare amino acid residnes from seid SEQ
ID NO-; andAr (iii) addition of one ar more emino
acid residues to axid SEQ ID NO:S, or s salt or a
chemical derivative of suil poptide;

. [GO&Z] (b) a dnal synthetic peptide comprising two
different anes of suid peptide of (s) covalentty hnloed
to omo amother cither directly or through a short
linking chain;

[Wﬂ] (c) » peptidde polymer comprising a plarality
of secpeencas of said peptile of (a); and

[0864] () a peptida af (a) or s peptide palymer of (<
atiached 10 & macromalecular carrier.

[9865] In one preferred embodiment of the invention, &
peptide based on the CDR1 of the basvy chain of the homan
16/61d mAb is a peptide of the sequence substantially as
denoind by SBQ ID NO: 11:

X, YYWSWIX, QX FX, X, 0 X, E WIO0{EQ ID NO:11]
[0066] wherwin X, s G or TR X, is R or KX, is Por $5X,
B0 By s KorDmd X, s E Lor S
[ees7] In & mors prefiared embodimant, the peptide of
SEQ ID NO:11 is the 15-mer berein designated
“hCDR1 peptide” ar simply “BCOR1", of the sequence
m-wwmmm

OYYWSWIRQPPGEGEEWIG  [E5QID NOw@]

[0068] In hCDR1, e sequence GYYWS comprised
within SEQ) ID NOA, is followed by the natora] sequence of
the CDR1 of the boavy chain of the baman 16/48d mAb, with
the exception that the natural lencine (L) residue of Ge mAb
sequoncs wea raplaced by x ghutaenic acid rosides (E) (bold)
at position 15 of the peptide hCDR1.
[9969] In soother smbodiment, the peptide of SBQ ID
NO:11 is an analog of the HCDR1 poptide obteined by
rephocment andjor addition of amino acid meidnes to the
sequence of the hCDR1 peptide, examplos thereof being the
peptides of the sequences sebatantially as dosoted by SHQ
ID NO:12 0 SEQ ID NO:18 (wherein the aming acids
meplaced or added arv opresanted in bold):

[=my 1D wos12]
[€3g I WOW11]

[s20 ™ Wo114]
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-continued
GYYWSWIKQPPGRGEERTIG
GYITVANWNIROQBPGEGEEIVIG
GYYNANIROPPRRGEEVWIO

FSYYIWESWIARQPPOKGEINWNIG

{sEQ ID BO:15]
[sxQ ID WOs16]
{sxg ID BOL17]
[sx0 ID mO:in]
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[0978] In a farther embodiment, the invention provides a
synthetic poptide based an the CDR3 of the heavy chain of
the boman 16/5ld mAb, sxid CDR3 region being of the
soquence sabstagtislly as depoted by SEQ I NO:10, saxd
[0871] (s) a peptide comprising & sguocs consist-
ing of, or found within, the scquence of SEQ ID
NO:10, or a saquences obtained by: (i) replacament of
ane or more of the amino acid rosidocs of mid SEQ
ID NO:10 by differeni amino acid msidoes; (i)
deletion of one or move amine acid csidues from
said SHQ ID NO: 10; and/or (iii) sdkdition of ono or
more amino acid rsldnes to sald SEQ ID NO:10, or

& sak or a chemical derivative of said peptide;
[0872] (b) a dual symihetic peptide comprising two
difforent ones of said peptide of () covalently linked

[0077] In a more prefermed embodiment, the peptids of
SEQ ID NO: 19 is the peptide bervin deaigmted “bCDR3
peplide™ or simply *WCDR?", of the SEQ ID NO:7:

YYCARGLLAGOGWNDVDYYOMD YERQ D NO:7]

[0878] In BCDR3, the sequencs GLLRGGWND-
VDYYYGMDV [SEQ ID NO:10}of the CDR3 region of the
beavy cinin of the buman 16/5id mAb is modified by
doletion of ope of the tyrosine (Y) residnes and is preceded
by the natural soqeence of the mAb.

(09791 In another embodiment, the peptide of SBQ ID
NO:19 is an amlog of the hCDR3 peptide obtained by
replacoment md/iw addition of smino acid residoes to the
sequence of the hCDR peptide, cxsmples thereof being the
poptides of the sequences SEQ ID NO:20 to SEQ ID NO:27
(whexvin the emino sckls replaced or added arv represented
in bald)

YYCARGLLEGGRADYDYYGHENDY [0 ID ENi20]
YTCANLGLLEGGANDYDYYGEDY [EED ID Eh2l)
YTYCARGLLRGAWNNEDVDYYGEDY [3E0 YD Eha3]
IYTCARGLLREREAGFNDVYDYTYGREDY [sEg ID HO123]
YYCANGLLAGGENYDYDYYGHDY [EEQ ID W:ad]
YICARFLLAGGEEDVYDYYGNDY [2EQ ID EO:25)
YICARGLLRSGYNDVYDYYG@DV [SE0 ID BO:26)
YYCARGLLEGGEYENDVDYNGHEDY [sx0 ID m0e27]

to one another sither directly or through a short
[0973] () a peptide polymer comprising a plhurality
of sequences of sxid peptide of (a); and

[O874] (2 pepio of () cra ppéits plymerof )
aftached to v macromolecular curmicr.

[0075] In cpe preferred embodiment of the invention, the
peptide based on the CDR3 of the hasvy chain of the hnman
16/51d mAD is a peptide of the soquence subsiantially as
denoted by SEQ ID NO:19:

YYCARELLLL KX LXK DVDYX, 00X,

DV [SBQ. ID NO:19)
[0076] wherin X, sGarF; X, is Ror A; X, is G ar A;
X, 8 Gor A; X, is Wor A; Xgis N or A;X,ia Y or W; and
Xeis M or Q.

[0088] In utill a further embodiment, the mvention yro-
vidos a ic poptide besed on the CDR2 of tho beavy
chain of the uman 16/6ld mAb, said CDR2 region being of
the sequence substantially as denoted by SEQ ID NO:9, said
peptide being selected from the growp comisting of

[e981] () a peptide comyprising & sequence comsist-
ing of, or found within, the sequence of SEQ ID
NO:9, or a sequonce obtained by: (i) roplacement of
mumdhm:ﬂmd-ﬂm
tion of oo or mare amino acid residnes from said
SEQ ID NO-9; and/or (jii) addition of anc or more
aming ackl residnes to said SEQ ID NO:S, or a salt
or a chemnical derivative of said peptide;

[0082] (b) 2 dual synthetic peptide comprising two
different opes of said peptide of (s) covalently Enked
to onc annther cither directly or through a short
limking chain;
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[#083] (<) a peptide polymer comprising
of soquences of sxid peptide of (s); and

[0084] (d) a pepticke of (a) or a peptide polymer of ()
aitachad to » macromolecular carrier.

» phnality

[0085] The synihetic peptides of the present invention
have 12-30, preferably 17-23, most preferably 19-22, amioo
acid residues, and may be marmufactored by chemical syn-
thesis or by ecombinant technology by methods well known
in the mt.

lshﬂndlbu

particular imisrest, both smnides of carboxy] groups st the
C-ternrinms and anrides of fine carboxy] groops of aspartic or
methods for making thom are well Inown in the art.

[0888] Al inciuded in the scope of the invention are salis
of the peptides and malogs of the invention. As uesd berein,

duced, its ability to inhibit the proliferative response of T
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lymphocytes of mice that are high responders tn SLBE-
indncing sssoantibodies may be madily detcrmined by those
of cudinary aldll in the ari withonl undse expezimentation
nsing tesis such as thoee describod hersin. Ooe test which
may be readily conducted is for the alrility of the peptides
inhribit in vitro the proliferative responses of certin T ocll
Lines apd clooes specific to SLE-inducing samantibodies.
The T cell lines and clones may be, for exampls, the T cell
lines and clones specific to the 16/61d mAb (Fricke ef al,
lﬂl)dﬂ:ldldﬁunmmumllﬂymphlllhnﬂldm
by previously described methodology (Azelrod, O. amd
Mozws, E. Issmmobiclogy, 172, 99 (1986)). Cells am
exposed 10 the stimulating amtibody pressoted on irradiated
syogencic splecn calls in the presence of enriched mediom
cvexy two weaks. The T cell linos are cloned by the stapdand
Emiting dilutin technique. The proliferative cespoosos of
these T'call lines and clones are tested, fior exampls, by the
method described in WO 96/30057, in Mutsrials and Meth-
ods, scction (g).

[009€] Another test which can be condncted iz order o
seloct malngs having the desired activily is to test flor the
ability of the synthetic peptides o inhibit the ability of the
T. cell lines and clonss o provide belp to peptide-specific B
calls in the pregence of the pamont peptide. The synthetic
poptides may also be tested for their ability to bind directly,
following bi o MHC Clam II products on miti-
Mﬂdhwmhhm
N-toroinal ufllnmlﬂmmup:h
formed st 0" C. with an oxcess of biotin-N

fmide in aquacey solntion (Moxes et al., 1 Mouse
spieric adheronat celts or PBL-adherent cells (1>10"/sampls)
are incubsted with biotinylated peptides in PRS containing
mimmmmﬁusrc.hmh.
followed by incobalion with
nmnrcmmmmﬂmw
twice with the above solntion. Thersafiee, the calls are
analysed by fiow cytamstry using FACScan In each saly-
sls, & mininem of 5000 cells arc examined (for sbowve
procodurcs, soee, for axample, Mozos ot al., 1989).

[ee91] A forther test which can be condncted is to tost fior

the ability of the peptides in inhibit cytokine sacretion by the

T cell line or by T lymphocyies or lymph node cells of oxice
Mmmwnsm-mm
Tho cywkines arc detoctod ss follows: TL-1 activity is
assmssed by HLISA wsing & pair of captare and detecting
antibodiss (28 described balow for IL-4, 06, IL-10). IL-2
is dimectly dotecsed using the IL-2 dependant CTLL Liow or
by ELISA. Lewels of IL-4, IL-6, IL-10, INF-y und TNF-a:

hblhl\nnwl
USA) 1o the manufacturer’s instractions. In addi-
tion, the ahility of the peptides to elevaiz the lovel of
socrotion of the mrnospEressive cytokine TGF-fl can be
amoseed by ELXSA as described berein in the Examples.

[9992] Peptides which test positive in one or more of these
in vitro sests will provide a ressonahle expectatinn of in vive
activity. Howewer, in vibo tesis also be conducted
without undon experimentation. Thnm, fior sxample, adult
mice may be injocted with the candidate peptide e sither day
=3 ar day 0. Tha mice are thon immunized with the disoase-
inducing or with the peptide. Ten days Inter,
lymph nnde colls of the mice are tested for theie ability to
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proliferats 0 the immmogen in order to find cutl the
inhihitory capacity of the candidate peptide.

[0893] Another such in vive animal test consisty of moa-
suring the therspeotic activity directly in the mmrine model
in vivo fior the production of SLE as described sbove. The
peptides car be injected into the mice in wirich i

SLE i» iminced by different rovtes ot difforent dosages and
at different time achedules. Furthermors, the troated mice
can be testnd perindically in onder to detenring the effect of
the peptidos on the antoantibody responses and o discaso
manifestations clicited in the mice by the SLE-indncing
antnantibody.

[9854] Another in vivo procedore consists of asssesing the
candidate peptide ability 1o troat mice that spontanconsly
mu,stnqummm-mm
in the Examples.

[0095] It can thus be seen that, bosides the

embodimants which have boen shown o be openble in the
cxamples herein, those of ordinary skill in the art will be able
o doterrine additiopal snalngs which will also be oparable

doal peptide. In one embodiment, tie disl peptide consists
of two differont paptides based on the same CDR sach =

two different peptides inclnding the of the CDR1
(SBQ ID NO:8) ar of the CDR3 (SEQ ID NO:10) of the
heavy chain of the immsn 16/655d pab.

[9897] In anothex and more prefirred cmbodiment, the
doal peptide consists of two different peptides cach basad on
a difforent CDR such s one poptide inchating the sequence
of CDR1 (S3BQ ID NO:S) and apother including the
soquence of the CR3 (SEQ ID NO:10) of the beavy chain
of the bman 16/ mAb.

[0058] Thx doal peptids acoonding 1o the invention pref-
mﬂymdmﬁﬁm“m“:#
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such as tetamus toxoid, and lincar or branched copolymers of
amino acids, such a8 & Lnesr copolymer of L-alanvine,
L-gintamic acid and 1L-lysine and a branched copolymer of
L-yrosine, L-glsiamic acid, L-alanine and L-lysioe (T.G)-
A-L-, o maltichain poly-DL-alanine (M. Scle ot oL, 1955,
J. Am. Chem. Soc. 77-6175). The coujngates arc obtained,
h-nmph.lry ﬂmum]inglh poptide with a waler-

forming the
described by Muller, G. M. et al. (1982) Proc. Natl. Acad.
Sci. USA 79:569. The contmnts of the coupled pepticle in
cach conjugste are determyined by amino acid analysis, in
comparison 1 the composition of the carrier alone.

[9188) According 1o a Farther embodiment of the prasent
m“ammmthhl

[.II.II.] The puptides, pnlymen theroof or their conjugates
with suitsble macromolecular curions, av sdministared to
paticnis in a foon that inmres their bioavailability, making
them suitable for treatment. If more than ons peptide of the
invention i found to have significant inbibiinry activity,
theso peptides may be given to patisnts in » foomiation
containing a miztnre thercof.

[Ilﬂ] Tha inveation thms forther relates to phannaceuti-

cal compositions comprising at losst oo syathetic peptido or
peptido polymer acconding to the fnvention, optionally with
a pharmacentically acceptable casricr

[0143] In onc preferred embodiment, the pharmaceutical
compositions compriscs at loast one synthetic peptide of the
irvention, move preferahly s peptide selectsd from the growp
cunsisting of peptides ECDR1 [SEQ ID NO=6] and hCDR3
[SEQ ID NO:7) ad peplicles obtainod by sobatihating sad/or
addition of smino acid resldnes in the hCDR1 and bCDR3
scquences, in particnlar a peptide sclacted from the group
cansisting of peptides of SEQ ID NO:12 to SE() ID NO:18
and of SEQ ID NO:20 w SEQ ID NO:27.

{Wie4] Any suitable wute of adminisiration is coom-
i intradermral,
ofher known rowtws, inchuding the entoral route. In prefened
exhodinenis, the peptides of the invention are sdurinisicred
by oml, intvanazal or subcutaneons routes.
[0185] Tiw doss ranges for the administration of the
compositins of the present ipvention shoukl be luge
enongh to produce the desired effict, wherehry, for exsmpls,
AR impmne response to the atoantibody, &s
ooasured by T cell prolifiration in vitro, is sohetantially
wummmmud—--
treated. The doses should not be o large as o
cansn adverss side effects, such as tmwanted croes reactions,
the likm.
[9106] Effective doses of the peptides of this inveation for
mse in tresting SLE are in the rnge of sboat 1 up to 1 mg
and up 10 100 my/kg body weigit.

[0187] The syuthetic buman peptides of the iovention are
aimed af inhibiting or smppressing specific antigen responses
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mice of the BALB/c inbmed strain at the ags of 6-8 wesks
Weiznam Institule of Science, Rehovot, Iamaal.

[9115] Anti-DNA monoodons! setivedy. The uman snti-
DNA mAb that bears the 1§63 (Iglk) was proviomly
chamcterized (Shomfrld ot al., 1982; Whisnan of al, 1995).
Thoe mAb was secreted by hybridoma cells that were grown
in culture and wero purified by nsing » protein G-Sepharose
colnmn (Pharmacia, Fine Chemnicals, Uppsals, Sweden).
mCDR1 (SEQ ID NO:1) and mCDR3 (SEQ ID NO-9) w
well as the reversed peptidios that were synthesizad in the
reverend onder of mCDR1 and mCDR3 and in the revexsod
ander of ths buman peptide bCDR1, identified berain as
mvmCDR1 [SEQ (D NO:28], revnCDRI[SEQ ID NO: 29],
and revhCDR1 [SEQ ID NO: 30], respectively, used as
control, wee prepared = proviomly described (WO
9630057 or nsing an atomated synthesizer (Applied Bio-
sysims model 430A, Gormeny) by mxing the company’s
oincals for t-butyloxycarbonyl {1-Boc) fockmique.

[0117] The rewoosed peptides have the sequences:

CIYELAXIEPAQEXVEQAYYCT ravactal [sEg ID mnau]

SQGQUGEWYDNAYPREFLYRACTY revalDAY [£2) ID H0:29)

CEINEEGRGPPQRIVAEYTYTYG

immmomodulating the lovel of & cytokine activity in a SLE
patient, particularly down-regalating the levol of IL-2 snd/or
IFN-y activity and/or up-reguiating the lewel of TGF-f
sctivity, in a SLE patient. In ano prufared smbodimant, the
NO: 6. In snother prefiemed
mmumums&omm 7.
‘The invention also provides methods for sssoasing
the cifectivencss of « dreg in the treatment of & SLE-patient
wirich compriscs measuring st different intervals of time the
lovels of MMP-3, MMP.9, IL.-2 , IFN-y and/or TG¥-y in a
blood sumnple obtained fran sid patient being treaied with
sxid drug, whemby & decreased lovel of MMP-3, MMP-9,
IL-2 and/or IFN-7 or m increpsed Jevel of TOR-$ cornlaies
with the effectivansss of the drog.
[#111] Tiw invention siill forther relates o the uee of a
poptids d or paptido polymer of the m h the

lation of SLE-swocisted responses in a SLE patioat such ss
down-regpistion of MMP-3 anxdr MMP-9 and/or IL-2
sod/or [IFN-y or np-ogpiation of TOE-§ levels ip a SLE-

[0112] The present invention will now be described in
more defail in the fhllowing non-limiting Exsmples and the
sccompanying fignres.

EXAMPLES
(0113] Matorials and Methods
[0114] Mice. Femalk (NZB x NZW)F] mice were obtained
from the Jackson Laboratory (Bar Harbor, Me.). Female

revhcrRl [EEGg ID Wa16]

[0118] Induction ad treatment of cxperimental SLE. In
arder o indnee experimental SLEB, BALBA mico woro
imnnmived with 1-2 ag of the boman mAb 16%6id snd
wsﬁmmmmdw
SLE, mice wore givan bCDR1 or bCDR3 (CDR1 or
mmmllummlnuhmhnphmm
(iv.) or s.c. concomitant with the immenixation, and were
injected weekly thareafier for 5 weokn Trestmanmt of an
catablished dinsase started throe and a half months following
discamo indoction with the 1644, when climical manifosta-
tions wore slrcady obeerved. In Bxample 12, mice received
10 woskly injections (iv. or s.c.) of mCDR1 or oveeCDR1
at & dowe of 100 sy/movss.

[9119] Provention and treatment of SLE-like discaso in
{NZB x NZW)¥F] mice with the hCDR1 or mCDR1 peptide.
For prevention of SLE, mice at tha age of 2 manths, before
disease manifeststioos are observod, ware injected a.c. with
bCDR1 (or mCDR1 jin Exampls 12, 250 spinouss) oocs &
week for 10 weeks, Th traat ap established dissess, orice at
the age of 57 montls were injected with bCDR1 (in
wnmmmm)m.wukhm

[0128] Pmlifentive Responses. PEL wern jsolated from
hpm.lyumbhndl_vyl‘hll-ﬂym(!hmn)

deasity-gracient

in triphicats, in fiat-bottamed miceotiter plates (Falcon, Boc-
mDﬁmOunud.&li.tBA)thm'm
woro culivred in exyiched RPME-1640 as descyibod (Dayan
et al, 2000). The PHL weore exposed to varioss concentra-
tions (D.1-40 sg/well} of the Inwrum anti-DNA 16/6 Id mAb
with and without the addition of the variom CDR-based
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at a concentration of at Jeast 10-finkd cxoces over
that of the 1654, Phytobemagglutinin (PH-A; 2 ag/well)
was med s a control for culinme conditions at esch expori-
ment. The cultures were incubated in 7.5% CO, at 37° C. for
6 days. Eighteen hoory baforo tie colls wero harvested,
[PH}bymidine (0.5 x4 Ci of 5 Ci/mmol)(Nuclear Rescarch
Center, Nogev, laracl) was addud 10 all coltures. Resalis are
mduhmﬁmmumpr
miomte (CPM) of triplicate culture = SD, or as stimulation
indox (S.L; the mtio of moan CPM at the optimal concen-
tration of the homap 1664 to the mean CPM in the prossnce
of modium alone). A SL >2 was considered a positive
respones (Dayan et al, 2000). Inbdbition (fhe ratio of mean
CPM in the presence of the 16/51d and variows COR-based
peptides 1o the mosn CPM with the 168d without the
CDR-bascd poptide) sbove S0% was comsidered positive,

[0121] Induction of Cylokbic Prodoction. Mice that were
mmwunized with the banan 16461d mAb sod sither troatod
uump-mummuunm

mg/ml gelatin. Following clactraphorasis, gals were washed
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ooce for 30 mxin in 2.5% Triton X-100 %o remove the SDS,
and oncs for 30 min in the reaction buffer contwining 50 mM

200 mM Na(C}, 10 mM CaCI2 and 002% (wiv)
Brij 35 (pH 7.5). The reaction buffer was chunged (o a frash
one, and the pels were incubated at 37° C. for 24 h.
deuﬂmnmlyw-vnﬂudbymtb'h
with 0.5% Coomassie brilliant bine.
[9125] Westen biot analysis of MMP-3 in ser. Samples
of 5 sl of each sorum wem loaded on 12% SDS/PAGE,
scparated under reducing cooditions, sod tamsfiered o
gpitrocellulose. The biots were probed (0.5 aug/ml, 1 br, room
fermperainre) with sati-MMP-3 antibodies (Oncogene
Ruwsearch Prodocts, MA, USA) and developed using chemi-
lnminescence.
[126] Immmnostsining of kidney scctions for A MMP-3
or MMP-S. For immmostaining of MMP-3 or MMP-9,
kiiinery sections (5 um) were fixed with cold acetone (5 min
nmw).w-hdmnms.pmﬂﬂ
(1 min ot room temperatars) in 0.05% Triton X-100 (dilxied
ini PBS), and washed twice in PBS. In ordor to get 2 apecific
agti-MMP staining and to avoid the staizing of fmomos
complex deposits by the FITC-labolod goat anti-mouse,
Kkidnoy sectioms were blocked (1 br ot room fempersture)
with nnlabeled goat anti-monse IgG+igM (diloted 1:1 in 1%
BSA/PBS; (Jackew; IonmmmoResearch Labomiorics) aod
waabed 3 times with PBS containing 0.05% Tween. Mono-
clomal anti-MMP-9 (1:100; Chemicon Internaticnal, Inc.) or
anti-MMP-3 (1:50; Opcogene Rescarch Products) antibody
Mmlimmdﬂhmm,nm
temperasture. For all i procedures, FITC-
labeled goat snti-mouss IgGHgM (Jackson ImmmunoRs-
ssarch Laborstorics), dilated 1:30 io 1% BSA/PBS (30 min
st room emperature), was used.
[9127] Statistica! snalysis. Resulis sre prescoted ae mean
= SD. Chi-squere, Wilcozon, Mamn-Whitncy and t-tesis
were anployed for tatistics] snalysis. P «<0.05 was consid-
ared significant.

EXAMPLE 1.

[#128] Synthesin of the lmmsn peptides hCDR1 and
»CDR3

[¢129] Tho lmmsn HCDR1 (SEQ ID NO:1) and bCDR3
(SBQ ID NO-3) peptides ware preparsd by methods well-
hn'nmﬂ:m.fnmmph.bydﬂmlnhdﬂluor

deacribed (sec, for example,
sod Applications, o, by B. Gutie, Academic Press, 1995;
is Protocols, od by M. and B.

six. Rapid, high yisld asmmbly of difficolt ssqmences. Int. J.
Pept. Protein Res. 40: 180-193, 1992).
EXAMPLE 2

[¥138] In vivo inhihition of lymph node cell (LNC) pro-
liferation of mice immumized with @CDR1 and mCDR3 and
treated with hCDR1 an? hCDR3 ]
[9131] In onder ip determine the i afficacy of the
Iman peptides bCOR1 snd bCDR3, we first toated their

2Y/
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LNCs were tesied in vitro for their shility to proliferate to
differem conoemtrations (0.1-10 pg/well) of the buman anti-
DNA 16/61d mAb.
[9137] Representative resulis of these experiments aro
shown in Tables 2A and 2B. The results are presenied as
maxinmm % inlribition of the to the imomnis-
ing Inman 16/6id mAb of lymph node cells of mice imumm-
nized and treated with the peptides bCDR1 and hCDR3 a8
with nxice that wers pmnaaized with the 16614
mAb but were not ireatad with the peptides. As can be seen,
both peptides hCDR1 and bCDR3I were capablo of inhibiting
efficicntly the priming to the tmman 16/51d mAb.

TABLE 2A
Inhibition by MCORI of the prolifemtion of
Takihitne % inkibition
|+ o
[o138]
TAHLE 2B
Inhilition by BCDSK of the proliestios of
Slcdebred LNC 3 U bt 16095 mAb,
Inkihiter %% Inkfhitiors
CDRS L
{0139] Further demonsinated that a pamal

admimstration of as low a5 10 or cven 2 up/mouso of the
peptids CDR1 or bCDR3, concomitant with the inmosi-
mation with the lxnman 16/6kd m Ab, inhibited by up 10 100%
the proliferative respooses of lymph node calls o the
immmunixing antibody.

[0148] In another experiment, BALB/c mice were immm-
nized with 1 ug lmman 16/6d in CFA, intradermally in the
hmdfﬂdﬂh-llﬂiﬂ-rmiq'pddwiﬂlhmlll.e.

in PBS, or wore not forther treated. Ten

.hh- mics were sacrificed and their LNC were testad

Hﬂiyhpnhﬁnbmvilmbﬂ-hmmlﬂﬂd.m
ponlitoal LNCs (0.5x10") were incobated in the pressnce of
varions concenirstions (0.1-10 of the lnmam aoti-
DNA 16/51d mAD, At the end of 4 deys incubation, *H-thy-
midine was sided tn) the coltures for the It 18 hous of
conmiad.

[0141] FIG. 1 shows the resulis of such experiments arsd
mummmum

WMW.MMMATI.IWB—
664%; S pg/orell—76%:; s 10 pgfwell—62%.
[0143] The same experiment sbove was rapeatnd with 50
hCDR1/mouse in PAS. FIG. 2 shows that hCDR1 is very
ive in inhikiting the in vivo priming of mics with the
whole anti-DNA 16/6id macromnolscule and oven 2 s.c.
with as littls a5 50 sz of BCDR1 inkribited sigaifi-
r.lnﬂyﬂ- ability of lymph node colls to proliferate in the
-blnﬂlﬂy'l'llllﬂlilllmdpnliﬁnﬁmatﬂn

Mlmnn—msw—munm
Mgfwell—6A%.
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EXAMPLE 4.

[U144] The iymph node celis of the BAI B/ mice treatod
with 50 ug of hCDR1 of Example 3 ware also stimulated
with the Imman 16/6id mAb for cytokine i

of TGP-f (FIG. 3B) and IL-10 (FIG. 3C). It should be nosed
Il:nnpap:b-dl_nula_al e ul.lh:'!ﬂ_wnh

a mymsthenogenic peytide. sifoct aignificanily
NHMTI[&%M and was lems effsctive ia up-

|

Peptides bCDR1 nd hCDR3 inhibit the prokifiors-
Evln‘&undm&ﬂpﬁﬂmhm 16/8Id

e

47] Sixty-two patianis, 5 males (14.5%) and 53 females
{855%) with SLE pasticipated in our The mean apge
al disgnosis wis 32.95212 92 (oge 12-61) yeuns and the
msan fhilow-op parind was 10.98+10.76 (range 1-37) yeams.
All pationts falfilled st least 4 of the Amacican College

ﬂ.

E
|
-1
;
it

However, s shown in FIG. 4, the optimal resporse 10
16/54d of PRL of the cootrol dopors was obssrvod ot higher
concentretions of 16861d & compared to the SLE patisuis.

[0158] No differeaces could b domonmtrated betwoon
gender and age of SILE patients that responded to the 16/61d
and of the nov-respomder group of patients. Howewer, the
patients whose PBL proliferated in response o the 16/61¢
were sick for a shorter period of time (a mean of 9,7828.36

Jul. 1, 2004

va. 11.73x12.08 yours for responders ansd non-resposdes,
yespectively; P-S0036). Teble 3 summarizes, the clinical
characterieation of the 16/5 Id respender and non-meponder
groups of SLE paticnis. As can be ssem ip the Table, both
groups were similar in most SLE related clinics] mapifes-

TABLE 3
Clivical sl hbomtory charnciecixtion of SLE mgtiesty,
Now-
All Patioats Repondes setpundes
A; Disgeoatic Critarin®
Fuzbe: of 2 (100 24 () = (51)
Patissin (%)
Maler rash W20 &M 1)
Diiscoi! mak " (15) yMQO25) B8
Fhotossubivky 2183 O4) Wt (%) 1208 (30
Moxcan] sleses maEre M@y sy
Asthwhis da(my 1wWMPED Ioelr)
Sarcaith waizls) SHE s
5 s QL) aMadn  18EQT)
| — /2 (LE) VRBD 1TH
e el A
ANA am@es) wuQm I8P
o-daDNA @) MR 35N ML)
AFLA 361 (545) 14000  2N08 (EY)
B: Disssss Activity
ELEDAI Basgn a3l 7Walls LM0M
Nembmof ACRE  S4421% 534209 3SM:03
diagemtic criterin
C Curmmt bt
NEAIDS M) M) 1173 (=)
Acti-Malarial | @® 152428 00 (5T
Renih® MDD M 22738 (115)
Cymixmic? W2 QAT /@Y a8 (21)

antiixafies (AFLA) ware daflaed s renctivily in com oy mam of Oe G-
Iowing sy hine panitive VDGIL, lopes (LAC) or ELIEA
Sor suticerdioiiple sseodiss.
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[0152] To test the shility of the poptides hCDR1 and
hCDR3 to intubit the poliferative response of PRL of SLE
pﬁﬂhbhﬂlﬂlﬁﬂdm&mp&m’m&m
paticnts were stimmlstsd in vitro in tripheates with different
concantrations (0.1-20 ug/well) of the hnmen 166K mAb in
hﬂ-gw&mdhwﬂﬂl‘ﬂlﬂm
sither 50 or 100 sg/well). Fallowing incabation,
‘H—d:ymilin(o.ﬁcinfstﬁlmml)w:ﬁdh-d:
well for additional 18 hoors of incubation. Cells were then
harvested and radicactivity was counted nsing a fi-countec
Resulis were cxproased as moan counts per minnis (cpm) of
at optin] concentration 10 mean
q-wﬁilntlﬂﬂi)mllnuhllﬂl.Aﬂimhﬁmi:;:
(SI) >2 was comidered positive.
[Hﬂ[.dﬂmoﬂbuﬂutﬂ@ﬂ)m i
wem to prolifierate to the 16/65d mAb. The ability of
the peptides hCDR1 sad bCDR3 o inhibit the prolifecetive
responses to the whals moleculo of the 16/5id sutosntibody
was tstod on FBL of 19 respondars SLE pationts,
[M154] Tubls 4 shows the rsslts of these experimonts.
Inhibition of sbove 50% of the pmliferative capacity was
tive inhibition capacity for sach peptide. It can be segn that
the Inmman BCDR1. and bBCDR3 ivhibited the proliferation of
FBL of 16/19 (84.2%) and 15/19 (78.9%), respectively, of

inbibitions
'were similar for both peptides. Thus, it can be concluded that
poptides based oo CDR1 and CDR3 of the immaen 16061d
mAb are efficiont inbibitom of the proliforstion of PBL of
SLE patiepts to the uman 16/61d mAb.

TABLE 4
Sakihition of peoiifemiion of PRL of SLE paticats by paptide
EE—— - o § ] e

]

Inhibitiw
Nomtey Initinls RCDR1 BCORS
1 BL [ -
2 M D " k]
3 TL ® <0
4 LD 0 -0
5 NN sas [ 1]
[ 4 55 20 ]
T [ 5.5 76 ns
[ &D L 56
3 AN [ £} [~}
mn LL @2 na
n L <0 n
1 YL -] L]
n Ma [ ] [}
14, D& 56 ™
15, ZA o [}
16 BM L= ] [}
17. AN s nse
1 G M 515 0
1 NL [} [ 7]
hinsn = 5D 612 = 5.57 A =R

EXAMPLE 6.

[®35] Specificity of the inhibiory capacity of RCDR1 and
bCDR3

%
i
E
i
¢
;
g

it

paticnt are shown in FIG. & As shown in FIG,
both poptides ACDR1 and hCDR3 based an
of PBL to the ronum 16/6d the paptide mCDR3

uh@dhmﬁ:lﬂlﬂyd'ﬂ ot inhibkt the

!

cxperiments, nimely peptides syathesined ai the revensed
ouh‘dhmrhﬂ@ﬂlldmmlslﬁ(m
CDR1 and v CDR3), and the rosulte are in FIG.
7. It can be soem that the two reversed peptides falled 0
i sigpificangly the prolifierative responses of the PBL of
the SLRE patient o bonan 14/61d mAb whilo poptices

;

[#161] Tho rawhs obtaioad with PBL of ons SLE patient
represented in FIG. 8 (searetion of IL-2 i expremed in
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pg/ml) show that both MCDR1 and hCDR3 inkibied 100%
of the IL-2 secretion by PBL of a SLE patient triggered by
the lmman 16/61d mAb.

TABLE §
Inkdhition of 113 sevetion by LCDR] aad MCDRI
Inbibimry Maxizmm
Poptiks Activiy*® B inbibition %
DR 91 () Mad
DR o (B5) Mads

*L-2 mcretios in the prusscs of 16/8 14 aloms was cossidensd w 1009,
Ishihition of 50% or suny was sansidered siguifinat.

[W16€Z] Up-mgnixtios of the seeration of the immumosop-
promsive cytokine TGE- by CDR-bascd peptides

[0163] In attempts o shed Lgit op the mochawiems by
which the lmman CDR-basad peptides inhibit the prolifem-
mmnhmwmm

|
]
.EE
i
#is
i
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[0166] Socretion of TGP-f in the pressnce of 16/684d alone
(mean 636225 fig/ml) was considered as 100%. Rasulls aro
expresscd as percont secretion sbove that in the presence of
16/dd alone.

[0167] Immnmomodnlstion of SLE marnifestations in mice
by ECDR1: Amslioration of discass manifestations follow-
ing troatment of (NZB x NZW)F] mice with hCDR1.

[9168] Asshown sbove, the peptides besed ou the CDR of
the Imman anti-IHNA 16/51d mAb were capahis of inhibiting
the priming of lymph node colls 0 the 16/51d mADb and the
proliferative reaponses of PRI of SLE patients to the 16/61d
mAb with similar efficiancy. it was Uins of inlerest 1o find

[e169] mwwnﬁmhﬂwa
ﬂ'hmppﬁbbhnn-nﬂlhd dissase werc

mxicn, wice treatnd with S0 sg/mosse, 100 pg/monse and 200
Mg/momse bCDR1, respectively.

[017¢] Wo paformed smother experiment in  which
7-month old (NZB x mrice were treated weskly for
10weaks with 300 g of hACDR1 injoctad s.c. in PBS. A mild
mduction in the anti-DINA antibody titers could be cbessved
in sexa of hCDR1-treated mice. Nevertheless, Tahls 7 shows
that treatment with hCDR1 resulted in a seduction in pro-

in a significant decresse in the immupe conplex
deposie (ICDs) in the kidncys of the treated nxice. The
resalts in the Tablo express the intemity of ICDy whem O=00
ICD:; 1 »moderste 1CD; 2=sovere ICD and 3-gevere and
wxiremely intome 1CD.

activity was
S'Dm:.nlmmihn.'lhmhmm:n 7
(9165] The resulm in FIG. 9 demwoostrate that peptides ﬂ-llﬂ-‘m-lwﬁ-
u:ljmuﬂmsfru.w ticm in — ot wrikh MCDR ot tho pom o 7 =gy
the socrotion of TGF-P (expressed in pg/ml) by the FBL of Irms Chplex
one . ive SLH pation! that were stinmisted with the Trwtwent Frotclereds gL« SHM  Depasily o SEM
phos 1o/ Untosied g.g Ez.g
m [ ] [ ]
TAHBLE 6 300 ppformns p =003
mam-:;:'m P v calcuinied fs compaioos o metrested group off sice.

Peptis o TORE B Up-raguintion %
hCDR1 1 Qs XS=2In
bCDRS um (1919) W=20

mn] ‘We theny perfioomad an additional experiment neing
400 ug/oevase of BCDR1 b find out if mom bensficial
cifiocts cxn be achisved by incroasing the dose of the peptide.
Treatmont with 400 of CDR1 ud oo greater
effcct on the anti-DNA sntibody titers and, as can be soen in
Table 8, the effixct on the kidney disoase was similar to that
cheerved following treatment with the 300 ug dose.
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TABLE 8
Clinienl maliutatines of (7B x NIW)F] miw
) with MO it ao ol Smonde

* Inemas Complex
Treatmmat Promiucls pLe GIM  Depsis = SEM
Upirentad 48«19 109
DR ans=0m 142019
ALD pp/mcme p=005

p W eakeninind in comparisss 1o watmsted gwonp of mice.

[172] We kave iherefiwe pexforrmed an additiona] experi-
mant in which micc were trested with 300 g5 of BCDR1 at
the age of 7 months and used a eoutrol peptide, namely, the
revomsed BCDR1. The sim of the experiment was io fond oxt
if, in addition 1o the amelioration in the clinical manifesta-
prodoction. FIG. 10 desnonsireies the mild redoction in
anti-DNA musoantibady levels. Thblo 9 shows the protrisuria
measured at diffierent tivxe points.

TABLE 9
Clinicn] masiiutetions of (NZB x NTW)F) mice
~—irbed with WCOW] O an of 7 ccatln

Promlanch gL = SN

‘Tromtmmpt 5 7 9
Univented 285 a17 AW =10 755 w A5
MR 041 =033 [ T-F 7 &1 102 a0
300 spfexcm p=03
vhCDR1 M =153 AN adm 559 « 308
3 pgfmome

[8173] The cffcct of the treatment with hCDR1 can be sean

at all measurements. Kidney dsmage is ons of the main
manifestetions of the SLE-like disoass in the (NIB x
NZW)Fl mice. Tan-weok treatment with the hCDR1 peptide
reduond significantly the kidooy disosse. The 50 ug dose was
Ioan efficient than the 100 and 200 ug doses in treating the
[¥174] FIGS. 11A-11D ar pholos showing reprosmtative
Kkidoey sections of mice treatod with the 100 sg dass of
bCDR1. Thms, mice ai the age of 9 months wore sacrificed
and their kiilnoys wars semoved and fromn imnediaely in
liquid mitrogen. Frozen exyostat sections of 5 an wom wir
driod and fized in acctone. Far the detection of Ig deposite,
mooss Ig0 (7-chain specific). FIGS. 11A sad 11B show
Kkidnwy soctions of 2 mxee of the PBS-treated group (con-
trod) whoress FIGS. 11C and 11D show kidney sections of
& monge treated with 100 g of hCDR1. It can be sotm in the
figures that the trestmem roduced the mumber of Hnmome
complexes s wall s their intepsity (11A,11C x 100; 118,
11D x 400).

f0175] Similar resslts were obtained when groups of
(NZB x NZW)Fl mice were treated with RCOR] st the ege
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of 7 months when their fall blown discase s aleady
obsorved. Thke mice were treated for 10 wocks with either
100 pg/monse or 300 ug/mome. Treatment with both doses
lad o a modenate reduction in the anti-DNA anioantibody
tilere, similer to the above described resalis, A reduction in
proiuria in comperisn to the PBS-ireated group was
messurod a8 well The kidney disssss was ameliormted
following treatmont with both doses; mevertheless, a mare
significant cifioct was detormined o the group of mice
trcated with the 300 ag dose. FIGS. 12A-12F arv repressn-
tathwo mouse kidney ssctions of each growp where A, B
represent an nntrsaied mowe; C, D reprepent & kideey of 2
bCDRI1-treated mouas and E, F repwesent 3 kidocy section of
-mmmmmm A, C,E x100 and
B, D, F x 400.

[0176] FIGS. 13A-13C show the cytokine (INF-y, IL-10
aod TGF-f) pattern a3 measared by ELISA in supernatunis
of Con A-stimulaied cohiures of splanocyies of mice of the
3 proups taken of the end of treatment (10 weekly sc.
igjections). It can be ssen that INF-y (FIG. 13A) and IL-10
(F1G. 138, 1© 1 lemor exteni) were dowg-veguisted in the
freated mice. An increased secretion of TGF-$ could be seen
in the mupernstznts of noo-stimmiated colls (FEG. 13C, lefi).
Com A did not trigges the cells i socreie mors TGE-f (FIG.
13C, right).

ferm trestment with GCDR1 ameliomies discase manifests-

Example 10.

[0178] Twreiment of BALB/c mice with the bmm
bHCDR1 peptids following induction of experimental SLE
[0179] It was of intercat o find ont whether the hCDR1
peptide is capebls of troating experimental SLE indaced in
mice with the buman anti-DNA 16/6d mAb. Therafore,
puthogenic sntoantibody. Thres and a half montis following
the booster injection, when the mics devaloped akwady
Ooe group was oot toated, the second growp was trexted
with 100 sg/mounse of the hCDR1 and the third group was
treated for 10 woeks with 300 ug/moves of the bCDR1
[v189] Thble 10 presents the rosolts obtained in testing
individual mice st tha end of treatment. An amelioration was
abwecved for all messumnd dinical manifagtations with both
doses used for the treatment [anti-dsDNA antoantihodies,
white biood calls cozots (WBC) and urine protein]. Avalysis
of kidneys of mice sacxificed at the end of the experiment {7
plox deposits in kidoeys of 9/10 mice that were immunized
with the 16/6d mAb and were oot treqied. In contrast,
inauns complox deposits were obsorved in kidneys of only
310 and 2/9 mice fhat wem inmrunized with the 16/61d
mAb mnd treated with 100 ag/movse and 300 ag/mouse
bCDR1, respectively. Thes, it is shown that the hwman
poptice hRCDR1 s capable of treating an established expesi-
mental SLE.
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TABLE 10

“Tho cffoct of bestmant of BALE/c wive affficted with expuinests] SLE
with 300 xp or 300 g BCDRI paptile.

Coatral, 1ved 1984 1V
Iuliiry mics  injected Injochnd + BCLL 100 o {njucied + WCDR1 300 oy
M » 5D hilsn = 8D Moy &« SD Mz = 8D
Protsienvia g 0.2 =036 06 =038 [ LPN.T. -] 034 =025
WBC am® 440 = 90 05 = 90 680 « 1" 3850 2 2560
Antl-dDNA 0l =008 11 =06 [LPY.1 4 055 = 0.3
b 30

“sigaifienatly dlNbrent (p < O.07) foum 16/6E4 Injocted gy

[9161] In enother BALB/c mice were immm-
nized and boosted with the human 16/68d for induction of
experimental SLE. Two months after the boost, micn were
divided ipio groups {8 mice per goup). The mice were
treated with 200, 300 or 400 ag/mosee for 10 weaks. The
mrios were followed fior

troatment, their kidneys ware snalyzed for imonme complex

deposits. The resvlts, summarised in Table 11, show no
eliact of trextment on the 16/61d specific antihody response.

TABLE 11

sddition 1o the comparison betwoan the 200 md 300 g
treatment dosws, (o siudy the effect of treatment on (he
cytokine production in the treated mice. Sixty BALRX mics
ware irnrunized and boosted with the 1651, Three months
after the boost, the raioe were divided into growps (15 mice
pc gooup) that cither were nat further treated or wers
weckly treated with 200 or 300 ag of BCDR1. An additional
group was treated with 300 pg of revemed hCDR1. A fifth
proup (control) was not immumized and wus oot forther

Hifhet of tresves of BALR/ miss xfiticied with expesimentel SLE

whh 200 pg, 300 sy or 400 sy BCDR1 paptide.

1608d + MCDR1 1A 4 WCDR1 1664 + MCDE1

200 g/ 300 pyf a0 uy/
16A04 [ maume e Cuomtral
b = KD Musa » BD Mz » BD M » BD Mimm & D
Tromisocia g 0.5 = 0.9 a1 =018 015 = 016 a1l « 015 ans « 009
p=0mu p = Q00 p =000 p = 00002
WBCm” 271 a1X3 @5 : 109 4671 a 1508 Miaiad) T7TIHO=N2
p =~ 0047 p=0OND p = 0070 p=000m
Intenelby of 186 = 09 057 u« 097 o’ an AN al™ a
XD In kKiduoys p=00D p = Q0047 p= 00093
Antl-callICA LIS+ 097 QP a0 045 = 024 48« 03 Q029 « 025
suilopdin of & p=0me p = 0000 p =003 p = 0.0000
dihstign of*
129%
Astl-1606 B 255 =009 217 +012 28011 1B+ 01 ]
antibedion 2t 8
ilintinn of
1300

[#if2] Howeover, treatoent affocted anti-DNA satibody
titcry, Jeukopenia, lsvels of prowinoria sod, mor impor-
tanily, immmoe complex deposits in the kidneys. The contrl
group of the experiment is of BALB/c mice of the sune age
that were oot innramissd oc treated at all. This expedinent
saggested that h(CDR1 iy effective in treating experimental
SLE and oo advaniage of the 400 ug doss conld be soon.

{oln3] Thervfiwe, o additional experiment was per-
formad in which mice wero teated with 200 and 300 ug
/mouss. A contml poptide was used in this experiment, the
rweersod BCDR1. The sim of this experiment has bosn, in

treaiod. Mice ware followed for antibody production and
discaso manifestations. As scen in Tabls 12, the soti-16/6814
antibody levels (at a dilution of 1:10000) in sers of the mico
did not diffar between groupa. Trestrnem with both 200 and
300 pg reduced the anti-DNA actibody icvels as can be scon
in the Table (the sera were diluted 1:1250). Table 12 alwm
summarises the climics] manifestations in the different
groups of mice. i can be sosa that, alihough both doses were
effiective in reducing louknpenia and proteimria, the offect
of the 200 s dase i this experiment disl not reach signifl-
cance (mico were mcrificed 2 month after the et of

treafment).
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TABLE 12
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Bifact of trestmant of BALB mice affijond with expedimesta] S1E
=i 200 sy o 300 sy SCDR] oy 300 sy pevhCORY

166 + bCDR1 16084 + WCDR1 1648 + rev-hCDR1
200 ay/ 30 ay/ 0
160 | ] XX RN Comtrad
Mea « 5D hims » 3D i « 3D Jioan = 5D hican = ED
Proisoria g/l 058 & 03 017 « 1S Q0BS = 00 08«03 0031 = 009
p = 0366 p = 000N p>03
WBC/aw” 2800 = 300 4900 = 800 500 = X0 4180 = 851 T = 400
p=0.004 p= 004 p= 000"
Inbamity of 152053 108 05205 085 =075 [}
ICD fn kidusm p = OLORYY p=0me p ~ Q0EI8
A=A af7 =0 023 =01 02 =01 02 =03 0.002 « OLO02
matihodins p= 0EM p=0m4s p=03543
11250
Asti-1608 14 0 el 096 a2 098 w1 05501 . OGo3edl
antibodiss
110000
{#1B4] FIGS. 14A-F represcnt one kidney of each group  profeinuria and in & redaction in ionouns complexes in the
kidoeyn,

where AB represcat an wtreated mouss; CD mpresent a
kidnoy of a hCDR1-trested mouse and EF reprosent a
kidney section of a mouse treated with (be reversed BCDR1.
Pictares A,C.E x 100 and B,DF x 400.

[0185] FIGS. 15A-E shows Iovals of the diffisrent cytok-
ines in supematants of 16/6d stiomisted lymph node cul-
tures of the trested mice. The latter tesis weme performed st
the ond of treatment (afier 10 treatment injoctions). It can be
scen that treatment with bCDR1 (both doses) down regn-
lated INF-y (FIG. 15A), IL-10 (FIG. 15C) and TNF-a
(MG. 158). On the other and, BCDR1 up-rogulated the

umually
lymph node colls, TOF-§ was also
messured in supematants of 16514 triggered spleen cells of
mico of the diffarent groups (FIG. 15E).
and inmmunomodnlxies cysokine production in mice afflicted
with an induced experimeptal SLE

EXAMPLE 11.

[9187] Teansfer of the benaficial effiects on npus marifes-
tations by splenocytes of hCDR1-treated mice.

x NZW)Fl mice, that suffer slmady from the foll-blown
lapas-liks dissase, wern divided into 2 groups. Group 1 was
oot treated and mice of gromp 2 were tansfered with
20x10" spleen culls of 3-mouth old (NZB x NZW)F] mice
that wers injected 3 times ( s.c., every other day) with 300
pg/movse of BCDR1. All weye injocted intrap-
peodoction, discase manifestations, and wore sacrificed 4
weeks after coll tranafier. Toarsfer of cells of BCDR1-treaped
mice cumed a mild reduction in the Tevels of mti-DNA
amtibodics.

Thble 13 domonstrates that tranafer of splenocytes
of hCDR1-treated mice resulted in a significantly lower

TABLE 13
Clinkenl Topes mmxifistetion in xice scipios
~of piees onlle of icn bomied with BCITRI
Group No. Trastmast Proninvia g1 « SIM LCD = EEM
1 Now-trestad 1907 « 492 125 w 0497
2 Wxiplesals 097« 08T 075 = 047
fom ORI p=0ns p =005
tvomted] awicn

Tie p-valinn s culoulsied In cosypacies o gl of oetested mics

[@198] The cxperiment was reposted & fow more times
using revhCDR1 as control The results were similar to those
in the fist experiment, namely, cell teapafier of the trested
cantly profmimuria and kidnoy denage. The clinical mani-
festatioms of & representative experiment are shown in Tabile
14

TABLE 14
Clixical Inpus mmaifiwiation o wios moplet
Sl mies clls of mice trogpd with DCDR1
Group No. Tresboot Pmtsiania g/l & SHM LCD & SEM
1 Nos-treel 109 = 305 13 w038
2 20x10%plem colls 291 & L§ 133035
fom WCDR1 p =001 p = 0054
tmiod mricw
3  20x 10" plem calls 538 = 234 L7a02S
fon wvidDil  p =0T p~ 0088
tniad mrice

The p-velas e ealowrinied] bn ctssperioos (o g1 of ustrsied mice

[9151] It can be soen that the ing effect of
treatment with YCDR), could be transferred by sploen calls
af the treated mice.

[8292] FIGS. 16A-F roprosent kidney sections of mico of
group 1 (A, B—uptreated mice), growp 2 (C, D—mciplents
of splenocytes of 2-month old mice troated with BCDR1)
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and growp 3 (K, F—mcipients of splenocytes of 2-month old
mice tresied with rvhCDR1). A,CE x 400; BD.F x 100.
[6193] The results of the above experiments indicate that
the ameliorating effects on discase manifiestations of RCDR1
can bo tansfarred by immunocywes of bealihy mice that
wors breatied with bCDR1.

EXAMPLE 12,

[0184] Down-regulation of MMP-3 and MMP-9 by the
omrine mCDR peptides,

[194] Matrix metalloproteinases (MMPs) (Shingicion ct
al, 1996; Gootxl et al, 1996; Massowa ct al., 1998) consti-
tte a family of xinc cootaining sndoproteinages thai play an
important role in the mmodeling of extracallulsr matsix in
ponpal tissaes, and sl contribmie o puthological pro-
nmymmmmdﬂ-nm
specificity, collaler sonrces and inducibility.

[0196] The MMPs are synihesized a8 Intent
procursoss and ans converted ssbsoqunantly 0 an active form.
P2 and MMP-9, which are both pelatineses, can dograde
mwmwmmwmxu
XN colisgem, vilronectin, sggrocan, galectin-3 and elastin
mz-u-nnwﬂﬂ,q.—dur l'l-puhdll,
lnﬁﬂyofdhuﬂ-hqmly in malignant
mmor melasizsis.

[(@197] In s of pmtein and domain stractere, MMP-9
uhh'lluﬂnﬂmplummbllhmﬂdnﬁr.

1994; Wallaco et al., 1999; Comway at al, 1995).

[@288] According ® the present invention, we show that
lowels of P-3 and MMP.9 are elevated both in sers and in
kidueys of mice affiicied with sither the spotancous or the
induced experimentsl SLH. We also demorsgrate that treat-
mari of SLE-afffictod mice with tha COR-based murine
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peptices, that mmeliorats manifestations of npos in oxios,
diminished the levels of MMP-3 and MMP-9 in the scram
and kiflneys of the treated mice and also cansed amelioration
of dizscase manifestations. The wne effects are expecied to
be presented by the imman bCDR peptisies of the invention.

EXAMPLE 120)

nmdmmdm-a.mzu
mmundm

[aaz] ﬁﬂdwtﬂnm&m—
neous SLE in (NZB x NZW)Fl mice is ssociated with
changes in the Jevels of MMP-3, P-2 md MMP-9 in thair
eare. Wo thas findlowod the lsveis of the iatter starting at the
age of 2 monite, bafiors Sisesse manifestations are observed,
until the age of 8 manths when the mics mffer from a fill
blown dissase. The resulis are shown in F1G. 17. As can be
som in FIG. 17A, both the 34 kd and the 40 kd foons of
MMP-3 in sera of 2-month old mics are very low as detocted
by Westom biot snalysia. The: lovels of all forms are gradn-
ally clevatad towards the age of 8 monthe, the last time point
wated. Similerly, FIG. 17B shows that MMP-9 activity,
amomsod bry gel zymogrmplry, is low at the age of 2 montim
wl is gradually clevated in sers of mics with the progres-
sicn of disease, until the age of 8 monthe. 1t is also seen in
FIG. 17B that kevels of MMP-2 are nut changed signifi-
cantly with the progression of discase.

EXAMPLE 12(5)

[0283] Kinstics of appearance of MMP-3, MMP-2 and
MMP-9 in sera of BALB/c mice that were immauized with
16/6d.

[eae4) Previous results fram cur laborstory bave shown
that SLE can be indoced in BALB/e mice following -
uizxtion with ths 16/8d (Meodlovic et al, 1988; Wiisman
et al, 1993). Therefiwe, it was of intocat o lext if the
indoced modal of SLE membles the (NZB x NZW)FI
modal with rospect o the changes in P-3 and MMP-9. Wo
thus looked st levels of MMP-3 and MMP.9 in this experi-
meuntal model of SLE. The resulty demonstrated in FIG. 18
indicate that the lavels of MMP3 (all isofrms) were
clsvaind 10 days afler the boost (4.5 weaks post-immuesi-
zation), and wore Irigher than i control wmimmmmized or
CFA-imnmnired BALB/X mico of the same age (FIG. 18A).
The levels of MMP.3 incressed with aging in all groups,
howeves, the latier were always kigher in the 1681 fmmn-
nimod mico than in the control grompe. In contrmst, W
induced changes in MMP-9 activity conld be detected mil
2 montle after the boost (FIG. 1N} Higher activity of
MMP-9 in the 160k immonized mics than in non immn-
gized mice, could be olmerved at sbont 4 months afer the
boast. .

EXAMPLE 12(i)

[8205] Specific up regolstion of MMP-3 and MMP-9 in
kidnoy sections of RALB/C ice that wers imuxmized with
e 16814

Since impmnimtion of BALB/c mice with the
16/85d Jeads to clinica] manifestations charsceeristic of SLE
mu—,mwum1mﬁm
of al, 1993), end becaume kidney damage in (NZB x
NZW)F! mice was reported to be sssociated with clevation
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in the Jevels of MMP.3 and MMP-9 (Nakaumra ct al, 1993),
we looloed at the expression of these exzymes in kidnoys of
BALB/c mice thet were immmnised with 16/8d As con-
injected with FBS at the time point of the boost. Two months
and 5 months afier the boost with 16/6id, kidney sectioos of
mnioe were imamnostained for MMP-3 or MMP-8. FIG. 19

represents immmnohistology of kidneys taken 5 manths sfier
ﬂ-hm.u-h-mmhhln.mmhmdm
with CFAup-regnlated the expression of baoth MMP-3 (19A)
and MMP-9 (198) in the kidneys, in the glomeruli and in the

these two MMPa. This elevation was obacrved already two
months afier the boost with the 15/51d (data not shown). The
nomspecific backgrovnd Jevels of the staining are slso dem-
onsirated (19C).
EXAMPLE 12(iv)

The pmrign mCDR1 peptide down regnluins levels
of MMP-3 and aciivity of MMP-9 in sars of (NZB x
NZW)F1 mica.
[w2e8] Smnuﬁmmmdm-sﬂ
MMP.D are dlevaied in both cxpeximentsl models of SLE, it
was of interest to examine if the smeloration i the clinical
symptoms of SLE obwerved following treatment with the
mCDR), peptide (Eilst ot al, 2000; Hilat et al, 2001), is
socompaniod by a reduction in kevels of MMP-3 and MMP-
9. Wo timn treated (NZIB x NZW)F]l mice that develop
ma—-muhmﬁzm
(beforo clinical manifestations arc cheerved) by injocting
them weckly with mCDR1 in PBS (250 sg/mouse) s.c. for
10 woeks. This prevention protocn] resnbed in the amelin-
ration of all clinical symptams (Bilat ot al., 2000). As can be
sean in FIG. 28, thare is 2 roduction in the two lower bands
of MMP-3 (28A) and in MMP-9 activity (208} in tho sormm.
This reduction is associated with the mdnction in the clinical
manifestations (Eilat et al., 2000). As soon in FIG. 28A, the
45 ki form of MMP-3 was not affected.

[6209] It wis alwo of intoroat 1o find out whether the
mCDR1 peptide = of down regulating olovated
lovels of MMP-3 and activily of MMP-9. We tirs locked at
the Jovols of MMP-3 and at MMP-9 activity in the sam of
(NZB x NZW)F1 mice that wore troated with mCDR1 at the
a cantrol peptide we vsed the reversed mCDR1. As cxn be
seca (FIG. 20, ut the right), trestment of sick mice with
mCDR1, but oot with revmCDR1, specifically down-regn-
hﬂﬂnmdmmmnﬂlﬁnﬁydm
(28B) in the sera.

EXAMPLE 13(v)

[0210] The mCDR1 peptide down-regnlates levels of
MMP-3 and activity of MMP-9 in sera of 16/458d imnrarieed
mmice.

[@11] As weo bave domomstrated, activity of MMP-9 s
&nﬂmhﬁmﬂﬂmﬁh[ﬁﬂzﬂl")ﬂnﬂ
16/51d-indnced] of SLE. Bocaess the mCDR] peptide was
shown 1 amclioraie the discase in both models, and to
down-regulate MMP-3 levels and MMP.9 activity in sers of
treated (NZB x NZW)F1 mice, we farther looked for the
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effect of weatment oo thess enzymes in sem of 16/61d
immunized BALB/ mice. FIG. 21 roprosents results of a
prevention and & treatment experiments. The figure shows
that mCDR1 could down regulate MMP-3 and MMP-9 in
this experimenta] model as well. Down regnistion of lovels
of MMP-3 and of MMP-9 activity was observed for both the

iom and the trestment profncols. Thus, in vivo admin-
istration of mCDR 1, cither at the stage of discage induction
or it the stage of a full blown discass, conld reduce: the lsvels
of MMP-3 (21A) and MMP-9 (21B). This radnction was
affect MMP-3 or MMP-9 activity (uot shown). Proliminary
results, nxing the MMP-9 activity sssxy system (from Amer-
sha-Pharmacis Biotech UK Limited, Boglnd) show that the
activity of som from unimmimired BALBA miice i com-
parsble to 7 ng/ml of pure active MMP-9. Lnmonivation
with the 16/6id clovaies the activity to 16 ng/ml and treat-
mept with the mCDR1 peptide down rogulates it almost o
the normal Sovels (8.5 ng/ml).

EXAMPLE 12(vi)

[e212] Effict of treatment with the mCDR1 peptide on the
Jovels of MMP-3 and MMP-9 in kidney scctions of 16/61d
imoranived BALB/c mice.
[213] Becauss MMP-3 ad MMP-9 were shown 10 be
clevated in kicdneys of mice with indnced experimental SLE,
it was of interest to Jook for the effect of treatment with the
mCDR1 peptide on the cxprossion of the latter MMPs in the
kidneys of the treated mice. FIG. 22 demonstrates that in
both prevention (FFG. 22A) and trestment (FIG. 22B)
experiments, mCDR1 tbo oxprossion lovels
of both MMP-3 snd MMP-9 in the kidneys of the treated
mice. The mduction in the kvels of MMPF was ohacrved in
in MMP oxpression correlaind with the reduction in steining
[@214] Bocxume of the spparent involvement of MMP-3
and MMP-9 in the pathogenesis of SLE, we tasted whether
the buman hCDR1 peptide is capable of down-rognlating the
Iovels of the latier in comelation with the amelinration of
disvase manifestatiops. Tb this end, pooled sera of groeps of
(NZB x NZW)F] mice that were treated with the hCDR1 by
a.c. injections of 100 ug or 300 sg/monse onco & woek for
tm weeks were tosiod for MMPs Jovels at warious periods
ﬁmhmmnwﬂdm
in 'which mice were troated staxting at the age of
7 montts when all clinical manifestations were cbecrved.
The results are of sem calloctod at the middis of treatment,
after § injections of BCDR1. The results of FHG. 23 indicaie
that treatment of mice with 300 pg hCDR1 down regulated
the lovels of MMP.3 and the activity of MMP-9. Thase
results are in agreement with the siguificant ameliontion of
[0215] Discussion

[B216] The sbove resulis show that both MMP-3 and
MMEP-9 are clovated in sere and in kidoeys of murine models
of SLE. The murine mCDR1 peptide could down regulate
the levels of MMP-9 and MMP-3 in both sera and kidoeys
of SUE-sffticted mrico. It is demonstrated that in the spon-
tansous model of SLE, up regulation of both MMP-9 sad
MNP-3 in the sarmp occam at the it 3.5 months. o the
induced model the elevation in the levels of MMP-3 in som
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is vory sarly (10 days afior the boost with the 16/5k), while
the clevation of MMP-9 activity oocoms abont 3-4 monthe
Inter. Based oo the: results with the 16/8ld indnced model
that allows us i follow proccsses ot the first siages of the
cisoase, it seems that MMP-3 is involved in disease induc-
tion while MMP-9 is involved in discase progression.
[6217] Our remits showing the elevation of P-3 in the
mous models of SLE, arv in agreement with remlis dem-
omsirating that MMP-3 is significsntly incroased in sera of
patiopts with SLE (Kotajima et al, 1998) and that MMP-3
transcript i significantly incressed with the progression of
oephritis in (NZB x NZW)F1 mice (Nakanmra st al, 1993).
Taken togother, these rosults sogpest that MMP-3 nuy
contributs to the development of glemerlar injery in npus
oephritia.

[az19] Our reshs show that activity levels of MP-2 in
sora me ot elevated o with disesse progression
in both the indoced and the spontancoms models of SLE
These resulis are compatible with those reporied proviovsly
(Zucker, 1999) tha MMP-2 levels were not increased in
SLE Accantingly, this enzyme was not modulatad by troat-
mont with the CDR1-basad peptido (dats not shown). Levels
of MMP-2 wers sucreiad constitntively and did not clumgs
in other pathological conditions (ke optic beuritis amd
oultipls sclerosis) as wall, wheress levels of MMP-S ware
clevaind relativaly 1 the bmaithy contmbs (Gifbals ot al,
1992; Pasmen e al,, 1994).

[@x19] Interestingly, the mCDR1 peptido, that specifically
and divectly affecty SLE-asmsocisied T-cell responses, comld
down regulate levels of MMP-3 and MMP-9 that are alresdy
nplmlnd(mlmhnl)uwlluhmﬂmr
elovation (prevention profom]).

[a128] MMP-9 activity in sera was peither reported in
SLE patients nor in animal models of SLE. Thris is the fimt
time that a correlation between SLE and MP-9 js shown and
thet MMP-5 is demoosirated 1o be alsvated in sors and
kidoeys of SIB-affficted mice. Although the elevation in

-llppmuhﬂulyln(lmilrmhlhlb
boost), the elewation of P-9 hhp s obasrved at
carly stages afier dissase induction (lelllﬂl)(dlhml

ahown). It is fixther shown berein for the fisst time that
poptides  that sowliorste SLE manifestations in  mice
(mmlluﬂhﬂ)llnlbwndnn).lhndummlm
MMP-9 both i st and in kidacys. The latter data ware sl
wwmmmhmm
amay systen that showed that irmaxization with the 16/6kd
ckvand MMP-S xctivity, whercas teatment with the
CDR1-based peptide down regnlated it i the activity levels
of onimnarised mice.

[&x21] It is also demonstrated bero for the firet time that

MMP-3 and MMP-9 differ in the kinotics of their induction
in cxperimental mndels of sutoimmune dissases as shown
roks of the above MMPs in the pathogeresis of the disoass.
Our resuits damonstrais that poptides that innrmaomodnlate
SLE-associsted T-call responses anx down regnlaie dissass
manifestations o coutrol the secretion (althongh not nec-
sasarily by the T culls themaclves) of thom MMPs in scra
play a role in the pathogonosis of SLE aad may savo as
surrogate markess of diseaso progression on cme hand, and
of dissasc amcliortion by a given treatment, on the other
hand.
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EXAMFLE 13.

[#222] Activity of MMP-S (but not of MMP-2) is clevated
in mma of SLE patiants

[0323] Inthe prescol cxampic, we determined the isvels of
mdmhmdwmmuudm
demonstrats thyt MMP-9 bet oot MMP-2 activity is signifi-
cantly clevated in sers of SLE patienis comparod to healthy
contrals. High MMP-9 activity correlated with the presence
of discoid rash, Raynand pbenomenon, mmin
mmcosal ulces and the pressmcs of anti-pheapholipid mti-
bodies (APLA). In addition, elevated lsvals of MMP-9
oomelatnd with SLE activily in the gronp of male pationts.
[@224] Materials and Methods

[922S] Patients. Forty patients, 32 fernalen wnd § males
with SLE perticipated in this stndy. All patisnts revealed at
Ieast four of the revised disgnostic criladia of the American
Coliegs of Rhoumatism (ACR) for the diagonsis of SLE
(Winchesicr, 1996). Twenty-ive sux- and age-matched
bealihy volomieers served as a control group in our studies.
The mean ago of patients at diagoosis was 2929.7 (range
15-48) youars and the mean follow-up perind was 11210
(rangs 1-32) yams. Disesse activity was detrmined accond-
ing to the SUEDAI hupus activity index (Bombardier et al.,
1992) and by the BILAG index (Hay et al., 1993), The sndy
wis approved bry the ethic committes of the Kaplsn Medical
Cenier, Relovot, Inrucl.

[ax26] Msasuement of MMP-2 and MMP-9 by activity
amuy, ki, Activitics of MMP-2 and MMP-9 were moasarod
by specific Biotak MMP-2 or MMP-9 smsay kits

Phalmacia Bigtech UK Limited, UK) according
1o the manfacturer’s instrections. Sers were dilated 1:100
mmhumdmum&
Mn-ﬁ-yhudubm—nlhmwi
tha MMPy, activation of the pro S of the MMPs was
peformed uaing p-avinophenylmercaric scetats (AFMA).

Mcasarament of MMP-2 and MMP-9 activitios by
MMP-2 and MMP- activitiss wers ieated

gelatin. Gels were' washed ance for 30 min jo 2.5% Triton
X-100 o cemovo the SDS, and ooce for 30 min in the
reaction buffer containing 50 mM Tris-HC), 200 mM NaCl,
10 mM CoCl, snd 0.12% (w/v) Beij 35 (pH 7.5). The
maction bafier was © & fresh one, and the gals wers
incubated at 37° C. for 24 b Gelatinolytic activily was
visualized by staining the geis with 0.9% Coomassie bril-
lant bine and was quantifisd by densitometry.
chi-xparo or Fsher cxact tests, womired t-test and two
tailed P-valnes. Pearson, Spearmun and omftivariate snaly-
ses wero alsd wyed.

EXAMPLE 13 (7)

[a229] Activity of MMP. but oot of MMP.2 is clevated
in SLE

[M38] As described shove, MMP-9 wis shown o be
jovalved in several auboimmme discases as well & in
anima] modeks of SLE. Thus, we were inserested in sindying
whether MIMP-9 iz also elevaied in sera of SLE patients. For

3§|
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this poapase, we examined sera of 40 SLE patients and of 25
bealthry controls by gel symography, in which both MMP-9
and MMP-2 activities can be visnalized, A repressatative geol
i» shown in FIG. 24. As can be seen in tiris figome, Jevels of
MMPS are clevitnd in the sern of SLE patisnis when
compared & healthy contrals. Densitometric analysis of the
rymogrems of mra of 40 SLE pationts s 25 bealthy
cootrols indicaied that the mean MMP-$ activity for SLE
mwlﬁﬁsmmwhhm
controls, 765142

controls +2 8.0.) were considered high. The resuls demon-
sirated high activity levels of MMP-9 in 68% of the SLE
paticsia. Only 3% of healthy controls exbibvited kigh MMP-9
activity (P=0.001). Densitometric saalysis of MMP-2 lovels
in the same ssroam samples revealod that the differences in
MMP-2 activity betwesn ssra of SLE patients and of healthy
controls wern oot igoificant. Thes values of 10927 ed of
12325 (mean activity densitometry units = 5.0.) were deter-
wined for bealthy controls and SLE patients, respectively
(P~0.0531). To quantify the activity levels of MMP-9 sud
MMP-2 in the serum farther, we used activity mmy kits.

[e231) !'lc.ﬂdn-llhllbldimydm-!u
clovated by threefinld in seea of SLE paticnis coavrpared with
sers of bealthy coutroks, and this elsvation is siatietically

In contrest, the differences in the
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(B-OMI).Ammhhmmldhd_wdwnh
pooumonitis, discoid mah, oeurmlogical disorders and
mmcosal nloes. Howeves, the menber of patients with the
Iatter manifegiations was 0o =mall i pexform s statintical
anlysis. Multivariste snalysis revealed that Rayosud phe-
maﬂhwhm(ﬂﬁi)hnhmm

TABLE 15
Cliniced slmsachanioticn of SLE patinsts with high sad wrmal MMP-S
—itivitiee preeadiog 05 Cotly MOMP-0 fpvubs,

MMPY
—LEVELS (W)

High Noomal

Nowhes of Patients (N) 40(I00) 77 (89) 13 (33)
1 a (a3) 08

Mool ulees [ ag9 1(10)
hialer ek 9 08 (I
Discnld weh 5 § Q100 o)
Reysal phasnmessn [ ] # (100 [ 1]
Vhuuiltis b ] u 0 4 2B
Aot " 71 (u8) ()
Sopmltia 9 70m 1@
j — 4 4 000) o[
Newmlogiol diseias 4 4 (100) o
Tomal disonder 16 1 (&) s {31)
Huomiviogloal Disovdeen 29 18 (&) 1 (38)
ANA 0 17 (s8) 1 (x5
al-DNA 3% 24 (6T) 129
APLA 25 20 (30) 5 (2
30 () 8 (30)

[a34] Qlinicyl involvement was defined accondiog 10 the
ACR rovised criteria (Winchester, 1996). Anti-oncicsr soti-
bodies (ANA) and gati-ds DNA sntibodies were determined
by oxing Hep2 oclls emd Crithidia Inciliss, respectively.
Anti-phospholipid antibodies (AFLA) wero dufined as roac-
tivity with one or more of the following amays: false
positive VDR, lopos anti-coagulant (LAC) or ELISA for
anticardiolipin antibodies.

[€237] We alwo looked for a possible correltion between
mﬂmlﬂlﬁymmlh(mm)ld

uﬁﬂﬂnmhﬂmlpdﬂnhm(ﬂ-ﬂ.ﬁﬂ)
but insignificant and pegative fior women (*=0.0571). Simi-
hrl-hmdlnnduqﬂ-m-mqm
Thus, & positive correlation coofficient botween MMP-9
activity and BILAG scores was observed for men (=
0.5442) and an insignificant one for women.

[238] It was also of imomst to determine whether a
conelation cxisty between the nse of varips bestment
modalitics by the patisnis and MMP-9 activity. As cxno be
seen in Teble 16(A), there was oo signifiesnt carrelation
between the current treatment of the petisow and MMP-D
activity. However, when we Jooked at treatmuct of paticnts
at any time during their diseass course (Table 16(B)), bigh
MMP-9 Jovels were associstod with osage of cytotoxic
agrots (82%).
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Total MMP9
MNombut —laa ()
ol Pl High Norsal
r g .1 - X
Cyintemie sgenis ] [ 1(29)
Rwoih b1 17 (™) s 08
Axti-Malarial 1 14 (87) 709
NEAID 7 5(m) 1@
B. Trostymnt the Sullow
Cytetouic sgeats 17 14 (@) 308
Siaralds 2 15 (o8)

Ant-Minkudal 24 16 (6D) 10 (%)
NEAID b ] 1@ 9
[W239] The anti-malanisl sgent hydexychiomanrioe was
wsod at dose of 200400 mgAley. Skcroid trestment was

EXAMPLE 1%(iii)
[#240] Varistions in MMP-D activity in seram samples
[0241) Since discass activity varies over Lime, we mes-
sured the activity levels of MMP-9 and MM-2 in the saram
aof individnal patients that were samplad duriog 4-6 yoars of
Bolicrer-up. Sera of nine pationts takon at different time points
mmmdmﬂnmm

|
|
§
i

Di -

[8243] The present stndy demoestrates for the first time
the involvemens of MMP-9 in imman SLE. We show that the
activity of MMP-9, but oot MMP-2, is significantly elovatod
in swra of 68% of SLE compared with healthy

phe-

f

[0245] Involvement of m additional MMF, mamely,
mwwmﬂnMdﬂ.ﬂ,mn

socreied by peripheral blood cxlls sach 23 T oclls, ncatm-
phils, and macrophages (for review, sce Goetzl et al., 1996).
Tho fact that no cormrlstion was found between MMP-9
activity levels and the pnber of peripheral blood calls in
hpﬁnmmﬁnmunﬂmw

bingd imnnme cells but rather, bySLE-ﬁu-l

SLE patieots with pocumonitis exhibised high MMP-9 activ-
ity levels may suggest the dissased Inng as 2 source of high
MMP-9 lovels. Morepver, the association between cylotoxic
treatmeont, which represcnts the soverity of SLE-related
mﬂmmdm:ﬂhmm
lb smppot the notion that the discased organs are the
source of MMP-9 activity in SLE patients. Neverthalags, the
sscruted higher activity lovels of MMP-9.
‘TNF-a and IL-1 ware shown io play an important
mis in e i i

production ct al, 1996), and thus, R is
poasible that the infuction of the latter MMPs is part of the
pathogmic effiect of these cywokines in SLE. It has besa
reparted thet levels of MME-9, that arc sceroted spontane-
omly by poripheral bicod monocytes of hoaltlry individoals,
'wgre upreguiated wpon exposure to TNF-c and IL-1f (Saren
ot al, 1956) In sddition, MMPs of both T culls and
macrophages facilitaie secretion of TNF-a by cleavags of
the membmne-bonnd form (Gearing et al, 1954). Thm,
these canmples demonstrate the mmtual regalaiory effects of
MMP on the proinflsnatory cyinkines and viee veo
Nevertholess, the fact that i the sera of some of the patients
Mdmmn-mndmﬂllﬂldmm
the involvemmnt of genetic factors in the

may suggost
mnlmuhbhn-.
nmhinhpﬂnyl-'dﬂ.ﬂ.ldmnmof
phana/scrom activity levels of this metalloprotsinase may
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provido important information when mowiioring paticnts
mmmmmmmmm
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«160> TUNEER OF &0 ID WX 30

«<210>» SEQ ID D 1
<2ll> LENGTH: 10

<ld» TIFE: M

«21J> ORGANTRN: Noxina

«<100> EELRENCE: 1

mmmmmmmvnmmmmunml-m

10
Gla Trp Na &ly
20

«<110> EE) ID WO 2
«d1ll» LENDFE: 24
Q12> TR PR

15
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<213 CEGANIENs Nurine
«li0> SEQUENCE: 2

@lu Ile Asn Fro Ber Thr Gly Gly Thr Thr Tyr Amn Gln Lys Fhe Lys
1 3 10 15

Als Lys Ala Thr
20

«210> 820 ID WO )
<211» LENGTH: 20

«213> TYIR: WET

«213» QRGANTEN: Nurise
«100> EEQUENCE: 3

mmmu-mmmmuummmmnpmn;
1 3 10 15

Gly Gln Gly Sar
20

«l0> EEQ ID WO 4
«dll> LZNITN: 19

<212> TYFE: INT

<l% CRGANLIEM: Eurine
=i0l> EEQUENCE: 4

Gly Tyr Asn Mwt Asn Trp Val Lys Gln Sar His Gly Lys Ser Leu Glu
1 3 10 13
rp Ile Gly

<2l EEQ ID B0 3
«all» LENFTHs 17
413> TIFE: BT

<2l CRGANTSM: Borine
<400> EEUENCET 3

:n'mmm:uummmgyumlnmgnm
Lau

210> EE ID WO §
<dll» LENOTH: 19
<l TYFE: T
<113 ORGANTEN: Homan
«i00> EE{ENCE: 6

aly Tyx Tyr Ixp ez Trp Ils Axy Gln Pro Pro Gly Lys Gly &la Glu
1 3 10 15
Trp Ile Cly

210> §EQ ID WO 7
211> LENGTE: 22
<ali> TYNE) BT
«213 CRGANIGM: Humsn
«lDD> SEQUEECE: 7

P:ﬁ:mm:uml-t-mﬂl:yﬂly!nl-m:llq

mmur::tnm
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«dld» 530 ID WO 8
«21l» LENDTH: T
<d12» TIVE: ERT
<213 CECENTSN: Homen

400> sEQUENEs 8
Pha Sex Gly Tyr Tyxr Trp Ser
1 5

<l axg ID N0 §
«21l» LERGT: 16
«213» TYFR: FEr
<213 CROANTEN: Huoman

«<4D0> EEQUENCE: 9

Glo Ile Amn His Ser Gly Ser Tur Asn Tyr Lys Thr Ser Lem Lys Bax
1 5 10 19

«210x SXO ID 3O 10

«211» LENGTE: 10 .
«213> TYIPE: Y

«<d13 CRGANTEMs Noman

«l0ls SEQUEWCE: 10
fhhmm:lrﬁrmhm::ll-mmmgrm

Asp Val

«210> §EQ ID WO 11

211> LEND: 19

<Al TIFE» FRT

<213 CEEREIEN: Artilicis] Sy

«220e FENTURE:

dl&mMIlmm-ﬂnMd
the bumen 16/61d shk.

220> FERITRR:

«d31» TANE/EET!:

<2 LOCATION: (1)..(19)

«i2)> OTEER INWEREATIONs Iad in poaition 1 is Gly or Thr Gly; Xaa In
poaition § is Ary er
m;mhmu-uhmcm;mn—uu-uhay
or Gluy Zaa im pssition 13 is Lym or Asp) ZEaa inm pesition 19 is
Glu, Leo or Sex.

«400> SEQUENCE: 11

Eaa Tyxr Tyr Trp Sar Try Ila Eaa Gln Xaa Fro Ean Eaa Gly Zaa Glu
1 3 10 15

Trp e Gly

<lt EEQ ID B0 12

<dlls LESFFs 1%

<l TINE: FRY

«21> CECANTEM: Artificial Begoancs

<220> FERITRER

2% UEER INNMOYTON A paptide of EEQ ID BOs 11 wherwin Xas(l) is
Gly, Eaa{®) is Ary,
Esn{l0) is Pro, Xaa(l2) is Gly, XZaa({l]) is Lys, and Zaa(15) is La
|- T

<i00» EEQUENCEs 12
Gly Tyr Tyr Irp Bar Trp Ils Ary Gln Pro Fro Gly Lys Gly Lsm Glm
1 5 10 15
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Trcp Ile Gly

<210» ARQ ID WO 11

«211> LERITH1 19

«1l3 TIFE: MY

«d13)> OREMTEM: Artifisgial Segusnca

<20> FEATIREs .

<123 OINER TEFORMAFION: A paptide of SEQ ID B 11 vherein Eaa(l) is
Gly, Zma(l) is Ary,
Zas{10) is ¥ro, Zaa(12) ia Gly, Xaa{l)) is Lys, and Xan(l5) is Se
Ta

«400> EECJUENCE: 1)
Sly Tyxr Tyx Txp Bar Irp Ile Arg Gln Pro Prw @ly Lys @ly Sax Ola
1 3 10 13

Trp Ila Cly

«210> 20 ID BO 14

211> LETE: 19

212 TYFE: T

«d13» CROANTEN: Artificial seqgumes

20> FEMITHE: ,

<223 OFEER THNORNATICH A peptide of B30 ID ¥0» 1l wberedn Xaa(l) is
dly, Zaa(d) is Ary,
Zaa{ld) is Pre, Xas{l2) is Gly, EZasa({lld) is Asp, axd Eaa{13) is @1
.

<lfl> SEQUENCE: 14
Gly Tyr Tyr Ixp Sax Trp Ile Arg G@ln Fro Fru Sly Asp Gly Glu Olu
1 5 10 15

Tzp Ile &ly

«<l0> EEQ ID WO 13

all> LEmrTE: 19

Qld TIFE) T

Al CRMOANYSNs Artificial Sescanse

20> FEMFORR:

22> ONEER INFGENATION: A paptide of i) ID O 11 wharedn Zaa(l) is
@ly, Zsa(8) is Lye,
Zaa({10) ia Druw, Xaa(12) is Gly, Zaa(ll) is Lys, and Eas(l1S) ia €l
e

«i00» EEQUENCE: 15
Gly Tyr Tyr Trp Bar Trp Ila Lys &ln Pru P Uly Lys Gly Glm alu
1 s 10 15

Txp Ile Gly

<dli> I3 ID B0 16

«dll> LEEITE: 1%

<dld» TINE: FRY

«21%h CEOANTSM: Artifisial Seguence

220> FEATUHE:

1> OFFER INFCEMATION: A paptide of S2Q ID NO: 11 whersain Xaa(l) is
aly, Esa{B) is aryg,
Ean(10) is Ser, Xas{12) i=s Gly, Ean{l)) is Lys, =nd Eaa(l3) is 61
-

«i0l>» EEQUENCE: 16
Gly Tyxr Tyr Trp Sar Trp Ils Axy Gla Ber Frv Qly Lys Gly Glo Olm
1 5 un 15

Trp e cly

«110» §EQ ID HO 17



®
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«211l> LENFTS» 19

<l TINE) Y

«<2LY ORGANIEN: Artificlial Sequence

«220> TEXTONE:

«223> OFER INFOEMRTTON: A paptide of £30 ID BOx 11 wherain Eaa(l) is
@ly, Zsa(d) is aAryg,
Zan(10) is Pro, Xaa(12) is Glu, Xaa{13} is Lyn, and Xaa(l5) is GI
Q.

<i00> FEQUENCE: 17
@ly Tyx Tyx Trp Sax Trp Ils Arg @ln Fro Fro Cln Lys Gly Glu &lu
1 3 10 15

Trp Ila cly

210> SEQ ID WO 18

Qll> LEIT™: 38

«<l2> TYPE: FRT

«21> CROANTENs Artifiisl Seguencs

<220> FEETURE:

«22% OTEER INFURMATICN: A poptide of SN0 ID MO 11 whereds Zaa(l) is
Thr oly, Zaa({s) is &
Ty, Taa(ld) is Pro, Eaa(l?) is Gly, EZas[l)?) is Iys, and Xaa{15) 1
s @ln. .

«400> FEQUEECE:s 10
Thr Cly Tyr Tyr Trp Ser Tey lle Arg Gln Pro Fro €ly Lys Gly &la
1 5 18 15

Glu Trp Ila oly
20

«210» SEQ ID WO 1%

@ll> LENGTE: 22

212> TINE: I

«213% OREANTEN) Artifizial Seguencs

«220> FREIURE:

<123 OTHER INFONMATTON Beptide based on CINY of the komen 16/61Id mAb.

«230» FEETUEE»

21> EMNE/EEYs

«a23» LOCATTON (1)..{32)

23> UL INFONGTION: Esa in positien € is @ly or Fhe; Xas in
poaition § is Arg or Alajy
Eaa in position 10 is Gly ar Alay Xaa im position 11 is Gly or &
lay Xan in pesitios 12 is Ty or Alay Esa in poaition 13 is Amn o
r Alay Zaa in positicn 18 is Tyr or Trp; Eaa in poaition 20 is Ne
t or @ln.

<i00> SEQUENCE: 1P
Tyr Tyr Cys Ala Arg Ias Lan Leu Xas Ias Xaa Xan Eaa Asp Val Asp
1 5 10 13

Tyr Eas Gly Xaa Asp val
20

<l SEQ ID WO 20

«ll> LENGT: 22

<12y TYPE: DT

<213 CROANTER Artificia]l Seguencs

«220> FERTUEE:

<22 OTNER ITENOBRTION: A peptide of SEQ ID MOy 19 vharain Zaa({6) ias
dly, Xsa(9) i= Ary,
Zaa(1d) is Gly, Xaa(ll) is Gly, Xas(l2) is Trp, Zaa{l)) is Ala, X
anfif) is Tyr, and Eaa(20) is Mat.

<i00> SEQUERCR: 20
?tw:q'lnh:qﬂ.’hl-kg::!ﬂyhpmnqz;lhp
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Trx Tyx aly et Asp Val

<210» FE0 ID W 21

«J11>» LENETHs

<212 TINE: FRT

«21% ORGANISN: Artificial Seguence

220> FERETURE:

<213 OINEE INFMEROTTON: A peptids of SEQ ID BOs 19 vherein Xaa|f) is
Gly, Xaa(F) is Arg,
Eaa(10) is Gly, Xan{ll) is Gly, Zan(l3) is Ala, Eaa{13) is Amm, E
anf{lé) is Tyr, and Eaa(20) is Emt.

«§0¢> SEQUENCE: 21
?:mqlm:qlkhhm:'ﬂyml-hptglm
1 .

Tye Tyx Gly Mt Aey Yal

<210> INQ ID BD 32

<ll» LENN 22

<213 TIFE: FRT

<213 ORANTMN: Artificia] Secummce

<220> FERSTEIR:

<423 UNIR IEFOSMATION: A paptide of SEQ ID BO: 1P whareda Xaa(f) is
aly, Zaa{?) is arg,
Esa(10) is Gly, Xsa(1l) is Ala, Xan(12) is Try, Zsa{l)d) is Amm,
Eaa{il) is Tyr, amnd Eaa{20) is Nek.

<408 SEQOENCE: 22
Pmmmrmmumﬁ,mnn—m:llﬂr

mmm::tupm

«d18» £2Q XD WO 23

«dll> LENFE: 12

<12 TENE: T

«d1J» ORGANTEN: Artificial Segumeca

«a30»> FREAEUNE:

<213 OTNER INFORNATION: A peptide of EEQ ID NO: 19 whareis Esa(d) is
aly. Zaa(s) is Ay,
Ean(10) is Ala, Eaa(ll) is Gly, Zaa(ld) is Tcp, Zan{l)) is Amm,
Eaaiib) is Tyx, ami Xaniad) is Netk. -

00> EEQDENCE: 23
?:mmn-:qmmmn'::.mh-ngxnp

mmnr:;u-rv-:

«210> EEQ ID MO 24

<21ily LERCTE: 22

212> TINE: AT

<213 ORGANIAN: Artifialal Sequance

<220s FEXIUREY

<23 OBEL INICERTTION: A paptids of EFQ ID FDa 19 wharwin Esa(f) 1s
dly, EZaa{’) is Ala,
Zaa(10) is Gly, Eaa(1l) is @ly, Eaa({12) is Trp, Eaa{ll) is Am, X
aaiif) is Tyx, md E=a{ll) is Net.

<400> SEQUESCE: M
:':mq-m::gu’nn:nn-::yﬂyml-m::l-p

£ 9
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!rzm-ur:u-vm

110> EEQ ID WD 21

<dll» LENCTH:

<l TINE: FRT

«dl% CRCAFTSN: Artifigial Segouence

<20 FERTUREs

«2213 OrEER INNFCEMATION: A puptide of EEQ ID WO 1% wharmin Zas(6) is
Gly, Xaa(9) is ary,
Eaa{10) is aly, Eaa(ll) i= Qly, Xaa(12) is Ala, Eax{1]) 1s Amm, X
an({l@) is Tyr, and Eaa(20) is Bet.

«ib0> EBQUENCE: 21
mu:q-mugmmmnqueumn-m::xup
1 3 .

mmu!:tll!'ﬂ

«a10» Z¥g ID W0 12

«a1l» LENCTE' 23

<213 TIFE: PRT

41> QEGANTEN: Artificis]l Seguence

«220> FRasuil

4l OrEEE INKENAYTON: A peptide of SEQ ID NO: 19 whersin XZax(d) is
Gy, Xaa{$) is arg,
Eaa(10) is aGly, Xaa(ll) is Ala, Eaa(ll) is Trp, Xsa(ll) is Asa,
Eng(1f) is Tyr, and Ean(320} is Met.

<400> SEQUENCE: 22

mmﬂw:ﬁl—m

«<210> JEQ ID WO 23

<lls LENOTHEs 22

<212 TIFE: T

<21} CECANTEN® Artificial Segoemos

«220> FRARUEEs

422 UBEE INFORRTION: A paptide of SEQ ID BO: 19 vierein Zas(f) is
Gly, Zas(s) is ary,
Eaa{l10) is Ala, Xaa(ll) is Cly, Xaa{ll) is Txrp, Zaa{l)) is Amm,
Eaa(l¥) is Tyr, amd Zax{20) is Eet. -

«i00> SEQUENCE: 23
:"Mmmhﬂlrl-hk'::lﬂ!ml-lﬂr’ﬂ.l
]

mmﬂr:;tl-l'-l

210> EEQ ID FD 24

«1l1l> LEWOTEs 23

<21> TYPE: IRT

<l ORANIEN: Artifinial Sequance

«22i> FENFORE:

«223% OTEER INPORMAYION: A paptide of ARQ ID NOs 19 wberwin Iaa(d) is
Gly, EZaa(¥) is Ala,
Ean{10) is Gly, Xaa(ll) is Gly, Zas(12) is Trp, Xas{1)) is Amn, X
an{19) is Tyr, sl Eaa({20) i= Nat.

«ibl> EEQUENCE) 24
mmmu-mmuum::,mmhm;xnp
1 5
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Tyr Tyr Gly Rat Asp Val
20

«lll> &EQ ID 3O 25

«<lls LENOTH: 22

<13 TTFE WRT

«d13» QRGANIEN: Artifiaia) Ssquence

<2h FEMTURE:

<11% OIEER INKEEATICNs A peptids of SRQ ID 301 19 wharadin Xaa(s) is
Tha, XZaa{?) 1ls Ary,
Ian(10) is Oly, Zan{ll) is Oly, Zaa{l2) is Trp, Eaa{l)) is ham, X
sa(lf) is Tyr, and Ias(20) is Net.

«400> SEQUENCE: 23
?:mq'-nn:nn-:-l-m::rmmlnnp:;lm

Ty 2y aly Rt Aep Vel

<dld EQ ID WO 16

<11l LENOTNe 23

<213 TIFE: IRT

«<21% ORGANISEMs Artificial Seguence

«220> FEATIRE»

«i2) OTHER INFORMATION: A peptide of ERQ ID B0 19 wharain Xaa(6) 1
Gly, EZan(9) is Ary,
Ean(10) is Gly, Zaa(ll) is Oly, Eaa({l2) is Trp, Zaa(l)) is han, X
an{l0) ls Tyr, iud Eaa({20) is Gla.

<400> EEQUENCE: 26
?:Mm“:qﬂyl-t-mgyﬂ,t:pl-lqglnp

mmm::u-m

<l £3Q ID W) 27

«211» LENGTH: 22

<2l2» TYFE: FEX

<213 ORGANTEN: Axtifinial Segoenea

220> FENTURR®

«223 OINER INFORNATIONs A peptide of SRQ ID MO: 19 vharxin Zan(#) is
aly, Xaa(9) is Ary,
Zan(l10) is Gly, Zan(ll) is Oly, Exa(12) isTrp, Xea{lJ]) is Asn, Ia
a{if) is Trp, amd Eaa(30) is Mmt.

«id0> EEQUERCE: 27
?lmmm;:gﬂlyl.-mmﬁymml-n::lup

'l’l‘tpll.yl’-'thm

<l SXQ ID BO 28

«21l1> LENITH: 20

12> TYDE: T

«dl% CEOANTEN: Artifinial Segosnes

<2200 FEMNTURE:

<2 OINER INFOMRAYION: Syunthetic peptide preparsd in the reversed
opder of SEQ ID WO 1.

«i00> SEQURNCE: 28
Gly Ile Txp Glo Len Ser Lys Glu Pro Sar Gin Lys Val Trp Oln Met
1 ] 108 13

Tyr Tyr Gly Thr
20
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=continnad

<210> EEQ ID WO 29
«ll> LERCTH: 20
«2l2» TINE: WY

«223» ONNER INFOMGYION: Synthetic peptide prwparw] inm reverssd order of

&2Q ID WOz 1.
400> SEQUENCE: 29

Ser Gly Gla Gly Try Tyr Asp Mot Ala Tyr Pro Slu Trp Lea Pha Axy
1 L) 10 15

Ala Cy» Tyx TyT
a0

«210>» S0 ID O 10

«al1l» LENCT: 19

«dl3>» TIFE: M

«dlb GERNISN: Ariificial Beguencs
220> TEAIURE:

d&mm-mmmnmm

oxdax of SEQ ID BOa &.
«100> EEQUENCEs 30

Gly Ils Trp Glu €ln Gly Lys Gly Fre Sreo @ln ary Ile Tp Sux Trp
1 L] 10 13

Ty Tyx Ely

1. Asynthetic poptids selected fram the gronp consisting
of

(a)lmduhtﬂudnnl-!)nﬂblﬂd
resicloss comprising & sequence consisting of, or found
within, a complenentarity-determvining regics (CDR)
ﬁmﬂmhh«yuhﬂldﬂndhhﬂnm
cloml anti-DNA 16/6ld antibody (bervinsfier “hCDR
soquance™), or 4 sequence obininad by: (1) replacerent
of one or more of the amino acid residues of the hCDR
scquence by differont amino acid residues; () deletion
of ooe or move amino acid residoes from the bCDR
sequence, and/or (i) ‘addition of coe or more smino
acid regiduss tv the BCDR soquonco , or a sl or &
chemical derivative of said peptide;

(c) a peptide polymer comgrising » phorality of sequences
of axid poptid of (s); and

(d) » peptide of (s) or » peptide polymer of (€) attached to
& macroenolecular carrier.

2 A synihetic peptide aconnding o clxim 1, wherwin said
bCDR soquancs comprises a soquence conmisting of, or
found within, a CDR found in the heavy chain of the baman
monackemal amti-DNA, 16/6k] antibody.

3. A synthatic psptice according to claim 1 or 2, com-
iming farth o acid residh

4. A synthetic peptide acoonding o claim 3, wherein sxid
farther omino aci! residess are amino acid residoes of the
scquences of the buman 16/6ld mAb Sanking the hCDR

lqmumnbﬂiuﬂbynplﬂmtdmu
more of the amino acid residues of the bCDR
sequonces by difforsnt amino acid residues, by delstion of
ane or more amioo acid residucs from the hCDR flanking
soquences and/or by addition of ons or more amino acid
M_hhmﬂnh.q__.

5. A synthatic poptide mlln;bnyanofdmZh
ﬁnhuﬂﬁmuhmwg
of, or

(a) a poptids comprising 2 soguoncs consisting

sither directly or trough a short linking chain;
(S) » peptide palymer comprising & plorality of sequences
of said peptide of (a); and
(d)lpquhd(l)unpplbplymd'(e)lwh
2 macromoleculsr exrrier

‘.Amwmbdms.ml
sequonce: consisting of, or found withip, the seguanes of
SEQ ID NO=, or & saquence obiained by: (7) replacemont of
omn o mare of the amino acid residnes of saxl SEQ ID NO:8
by different anring acid residues; (&) deletion of one or mare
amino scid resifucs from smid SBEQ ID NO-8; snd/or (i)
adidition of oo ar more amino acid residnes to suid SEQ ID
NOS.

N



US 2004/0127408 Al

7. A syotbetic peptice acconding 10 claim 6 salected fromn
a popticle consisting of the sequence of the SEQ ID NO: 11.
8. A synthetic peptide acconding to chim 7 selecied from
the peptides consisting of 1he sequences of the SEQ ID
NO:12 10 NO:18.
9. The synthstic psptids socording o claim 7 comsisting of
the sequence of the SEQ ID NO:6.
18. The peptide cousigting of the sequence of SEQ ID
NO:6.
11. A synthetic paptide according o any one of claims 2
to 4, selected from the group consisting of
(l)lpﬂlbﬂlﬂlﬂllgl consisting of, or
hm of SEQ ID NO:10Q, or a
. -qumnlnuulbr(i,) of one or more
of the aminn acid esiduas of said SEQ ID NO:10 by
different smino ackd residues; (ii) delotion of ous or
move amino acki resikloes from ssid SEQ ID NO:10;
and/or (i) addition of one or mom amino scid residoos
to said SEQ ID NO:10, or a sakt ar a chemical deriva-
tive of said poptide;
(b) & doal synthetic peptide comprising two differont ones
ufullpﬂlhd(l)mhlﬂyhhdhmuﬂhr
elther diractly or throngh a short linking chadn; .
(c) a peplids polymer comprising & phonlity of ssqueaces
of mid peptide of (a); and

(d) a peptide of (s) ar & peptide palymer of (c) attached 10
macromolecular carri

[ carTisT.

12. A synihetic peptids acconding to claim 11, axngrising

a scqpence consisting of, or found within, the coquance of
SEQ ID NO:10, ar a sequence obtained by: (i) replacement
of cos or more of te amino acid cesidues of said SEQ ID
NO:10 by difforont amino acid residues; (i) delotion of oos
or more amine acid residnes from mid SEQ ID NO:10;
and/or (3i5) addition of ope or more amino acid residues to
said SEQ ID NO:10.

13. A synihetic peptide sconeding 10 claim 12 sclsciod
from a peptide comsisting of the saquence of the SEQ ID
NO:19,

14. A synthetic peptide acoording to claim 13 salected
fircan the peptides consisting of the soqguences of the SEQ ID
NO:20 to NO:27.

15. The synthetic peptide acconding to claim 13 consisting
of the squence of the SEQ ID NO:7.

16. The peptide consiating of the sequnence of SEQ ID
NO:7.

17. Ammm:'nymddmz
o 4, solected fimm the group consisting of:

(l)lpnﬁm;lmmof.u

found within, the sequence of SEQ ID NOJ9, or a
saquence obtained by: (1) of ove or more
of the aminn acid residues of said SEQ ID NO:9 by
diffierent amino acid residues; (i) delotion of one or
more amino acid residucs from said SEQ ID NO9:
and/or (i) addition of o or more amino-acid resicass
w0 said SEQ ID NO:9, or a sult or & chemical derivative
of sid peptide;

(b) a dual synthetic peptids comprising two differsat anes
of sid peptics of (s) covalently Enlnd o ons another
cither direetly or txovgh a shost nking chain;

(c)lpqnb-' polyn-_ comprising & plurality of sequences
of skl peptide of (s); and

Jul. 1, 2004

(d) a peptide of (a) or & poptide polymer of (c) attached 10
2 macrommnlecular carrier.

18. A syothetic peptids according to claim 17, comprising
a soquence consisting of, or found within, the sequence of
SEQIDNOS, ara mdlmlﬂbr(i)w:f
ooe or mor of e amino scid residnes of mid SEQ ID NO:9
by diffierent anting acid residues; {i5) deletion of oo or more
amioo acid resiipes from mid SEQ ID NOS; and/or (iif)
addition of one or mare amino acid residnes 1o mid SEQ ID
NO:S.

19. A doal synthetic peptide according 0 claim 2, in
which two diffsrent peptides each comprising & sequancs
q_n;nﬁuhdwm-mmkdbhlw
chain of the buman 16/8kd mAb, are covalently Linked to one
another cither directly or tnoagh a short Einking chain.

20. A dusl synthatic poptide scconding fo claim 19, in
which a peptids acoording to clsim 6 is covalently linked o
lnllhlamln'hehmlz

2L The dual poptide according claim 20, in
which a peptide of SEQ ID NO:11 i covalently linked to &
pegitide of SEQ 1D NO:19.

22, The dual synthetic peptide, in which the poptide of
SEQ ID NO:6 is covalentty linioed 1o the peptids of SEQ ID
NO:7.

23. A peplide polymar acconding io any one of claims 1
4, conteiming a plorality of identice]! sequences sclected
ﬁmﬂ--quu-utSEQIDNO:G.T and 11-27.

24. A pharmacentics] caomposition comprisiog at lnast one
lynht:nﬂhupqhdnpnlymm&:‘llmmuf
claims 1 10 23, and a phanscentically accoptable carrier.

25, A pharmacoutica! composition comprising the peptide
of the sequence of SEQ ID NO=6, anxd 2 pharmacestically
accepiable carvise.

2€. A phapmacoutical composition comprising the peptido
of the sequense of SEQ ID NO:7, md » phermacsctically
accoptabln carier.

27. Apharmacwntical composition soconding to soy oos of
claims 24 ©0 26, for the treatment of systemic lopus alythe-

maloms,
28. A pharmacsutical composition scconding to agy one of
dlmﬂ-hﬂ.ldqhdbtml.mm

intrassticular, intranrescular,
al & imtrackomal trnsdermal or cutoral

" dotr I'pl.'m

29. A method for the treatment of systamic hupus erythe-
matoss (SLE) congyising administoring to a SLE pationt an
Mmdlpﬂuﬁﬁmm
o any ans of clsims 1 o 23,

I.Auﬂndmtqbdmﬂwhﬁm

to gaid SLE patiant an effective amount of the
peptide of the SRQ ID NO:6.

31. A method scconding 1o clsim 29, which comprises
administering to aaid SLE pationt an efiective amoont of the
peptide of the SEQ ID NO:7.

n:umnwmamm

cffoctive smount of s effective amount of & peptide or
mﬂply_mhmnddmlhn
ﬂ.AmhdmmdmﬂMm

down-rogniating the lovels of matrix metafloproteinase
(MMP)-3 and/or MMP-$ activities in a SLE patiant.

XY



@

Tul. 1, 2004

MMP-9 in a blood ssropls obtained from sxid patient being
treated with said drog, whareby a decroased level of MMP-3
and/or MMP-9 correlates with the effectivenes of the drog.

48, A methnd for ssseszing the effectiveness of & drug in
the treatment of s SLH paticnt which comprises meammwing
at diffaent intervals of time the lovels of 11-2 and/or IFN-y
in a blood sampis obtained from seid patient being trested
with said drug,

41. A method for sasessing the effectivencm of a dmg in
the treatment of a SLE patient which comprises measuring
st different intervals of time the Jovel of TGF-B in & blood
sample cbtxined from ssid paticnt being trasted with seid
g, whersby sn increesed Jevel of TGR-§ corralates with
the efcctivences of the drug.
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1
METHOD FOR SOLUBILIZING DRUGS

USING CYCLODEXTRINS AND
CARBOXYLIC ACIDE

This application {s a continoation of spplicetion Ser. No. 3
00/199,523, filed Fab. 22, 1994, now abapdoped.

FIELD OF THE INVENTION

This invention reistes to a2 method for incressing the
aquecus solsbility and/or comploxation
imsolnhie or sparingly solnbie in water, sxing cyclodextrine
together with selected hydroxy-carboxyiic ar polyecarbaxylic
acids.

BACEGROUND OF THE INVENTION 1

Cydodestring are cyclic mubicyclopyrances upits con-
accted by 6-(1,4) liakages. The most widely known cyclo-

cyclodextring with [mproved

wod in the phermaceutical fisld The cyclic nsture of the
the hydrophobic propartics of thelr cavitiss aa

well as the charactex of tholr onter surfaces,

coshies theen to interact with other chemnicals and o prodoce

which sre charscterixed by

Numerots revicws and patents relsted (o the use of
and thelr derdvatives © prepare incinsion
mu-cm::muummm
D. Duchénn, Cyclodextring and their Industrial uses, BMl-
tions de Smnté, Purls, 1987, Chapter 6 (211-257), Chapter 8
(297-350), Chapter 10 (393-439); D. Duchéno of al, Acx:
JPharma Technol 36(1)5, 1-6, 1990; 1. Duchéas ot al, Drug
D Ind. Pharm, 16(17), 24872499, 1990; C. Honter ct al,
Eoroposs Putext Publiestion No. EP (346005, December
1988

Incioglon complestes prepamd to specifically Improve
water acluhility and hoace biosvallabllity of pocaly soluble
drugs have boms by warken such as D, D. Chow &
al, Inz. J. Phorm,, 28, 95--101, 1986; F. A. Monard et al, Drug
Dev. Ind. Pharm, 14(11), 1529-1547, 1988; F. J. Ovars-
Bapiner et al, Inx. J. Pharm, 75,37-44, 199}; and Berand M.
Markerisn ot al, Patent Publicstion No. EP
0274444, July 1988. Chamical modificstions of cyclodex-
trins to prepere derdvatives that forther baprove of
water insclubis drugs have been described, for cxampla, by
J. Mha, US. Pat No. 4,727,064, Felzuary 1998; N. S.
Bodar, U.S. Pat. No.-5,024,998, July 1991.

In connection with the use of aclds or tuffern with

the affiects of the laiter an dissociation con-
stoats of acldic arganic compounds, incinding noa-
exrboxylic acids, have booa reported by K. Connors et al, 1.
Pharm. Sdi, 65 (3), 379383, 1976, but these warkers have
not addressed the fasue of salnhility. As an extenslon to this
work, eqoiliixiom constants of some in the
proseace of - and fi-cyelodexiring have bemn determined In
phosphate boffer solntions, as reposted by K. Uskama et al,
Chom. Phaven. Bull, 26 (4), 1195-1200, 1978. Farthacmare,
P-cyciodexidn incinslon compiexes of seversl nos-steroidal
wati-infismmetory dmgs have bem correlatod for thelr dis-
sointion behaviar at difforeni pH valnes by V. Zecchi et al,
Proc. Eux Congr: Pharmacokines. 3rd, (1),
526-531, 1987; V. Zacchi ot al, Pharma Acta Helx, 63 (11),
299-302, 1988; Zecchi et al concinded thet the disscluntion

of drogs which sre 1¢

® cydodmiia of drogs

E'

19-24, 1m.mmapnummhmui
hydroclorothiazide, ibuprofen and diazepam with
cycdodaxtrin have been discussed by P

maitnhie for sdmipistration. For Imamstional Pub-
Hestion No. WOSSN2767, July 1985, has disclosed prapar-
ing phexmaceutical dizsciving a selocted

mansiinle, sorbltol, xylitol
acetaix or clirate buffer.” Hiral etal, U.S. Pat. No. 4,659,696,
Apxdl 1987, have dessribed ‘various nos-aml, nos-injectabls
pharmacentical compositions conixiuing a dmg which s
poody abscxbshis Gxough the gastrolwtestinal tract and
cyciodextrin, which mey contain a valety of exciplents and
pH adinsters, such s an acid, a base or » bufier salotion. As

monocstbaxylic acids, oxyombaxylic eckds,
palycarboxylic acids).” Also, Clideal ot al, in US. Pat. No.
4,600,123, July 1986, in describing phermaceutical compo-
itions coxtuining piroxicam/cyciodextrin

an cffervescent tahiet forrmnlation

nsed o ingrove the solnbilization smd/or complsxation with

which are Insoluble or spaxingly
soluble in water Avd, of comse, no such improvement
woilld be presont, for example, in tho case of Chiesl ot al’s
effervescent tablets, since the ciirie acid component fs cnly

present in sufficient smoupt to affervesce togother with the
¢3 glycine sodinm carbonate; there is no additional citrie acid
jresant th serve a8 a solubilier, as provided by the prescst

mte of anch complexes i scarcely altered by changing the  invemtion as described in detall hervizbelow.
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Despite the advances In the pharmaceaticel ats made DETAILED DESCRIPTION OF THE
possibie by the use of cyciodmtrins with drugs which are INVENTION AND THB PREFERRED
Inscluble ar only sparingly soinbie in water, there remaing a BMBODIMENTS

mmwﬁm’wqmm_m s m:mwdmmuumuu-
siwo than s docvatives, incresses sclubility mch itions are spplicabls:

mmmmm:f-mm Cydiodextdms for usc in the presest inventioa incinde the
docs mat confer sufficient solubility st a low encugh cos- natural cyclodextring end thedr pharmacentically acceptahie
contration to provide a feasibie product, for exampie., & smail dexivatives. Cyclodextring and thedr dexivatives which have
eoagh tablet io be readily swallowed. Thus, thers is s real 3 beca proviously described as useful for complexation with/
peod in this ant for & means of significantly incremsing the rolnhilization of dmgs are of pmticnler futerest hevein In
solnhility of drags in the less ciiclent cyciodextrins. On the addition © -, - and -cyclodextrin, darivatives of these
other hand, the derivatized cyclodexicing tend to be vary ~ Syclodeatilss sach as hydroayalkyl (a.g., bydraxypropyl),
cxpensive; thios. thero is also & real nend for enhancing the  Cxbomamide, dicthylaminoethyl, carbaxymethyl and diizy-
salubility of drugs with such exponsive cyclodextrins so that 15 Tysliy] (e, dibydraxypropyl) are of special interest,
considersbly smaller amounts of the cyclodextring are  40d these can be preparad by well-imown procodures. Fer a
required to achisve s effect compaable 10 that which coulg  discussion of such enitsbie cyciodexirin derivatives, sec, for

previously be obtained. MD.WIILMMMM}&I‘I).
SUMMARY AND OBIECTS OF THE » Fandnptite m!'““ﬂ’m“":"p_mu,_hwﬁ

B-eyclodextrin.

One cbject of the present ixveation is to provide a method Suitetie C,-C; carboxylic ackds for use hereln can bo
for eshancing the salubilizing affects of cyclodextrings on ~ stright- or hranched-chain alkyl or alkewyl, or can cvem
drugs which are inscluble or sparingly solshic in water bave 2 cyclic lactoue structure. These acids are

Another object of the presmt invention I to provide a 55 polyfanctiossl, Le., nmitifunctional, that is, they have =t
method for ephancing the complexstion of cyclodexides  least two carbaxyl functions ar at least oao carboxyl fane-
with drugs which are insainhis or sparingty solnble in water. tiop and =t least one kydroxy] function. Soch acids are thus

‘Yot mnother objoct of the present investion s to provids a also refared to hereia as hydroxy-anboxylic acids or poly-
means for allsvisting drug ahsarption problems related to  carbaxylie achds, or simply as polyfonctional cerboxylic
the poor solnhility of active agents. so acids. Appropriste aclds incinde ciiric acld, tarteric acld,

Ancther chject of the inveation is to provide solid phar-  piutacic acid, lactie acid, ascarbic acid, glycotic scld, meva-
macenticel formulstions which are characterized by apid  loxic acld, malic acld, tartronic acid, maleic acld. famarie
dlssaintion and better sheorption. ackd. malopic acid and succinic acld, Preseatly preferred
alcobolic symps and fast-dissolving tablets, capmulos, offes- 33 8cid, lactic acid and trtaric adld. An
voacoat tabiets ander sachots. aci1s cdade il Thoseds cum bo tomnlly vt whle

a further of = \calat - "ml scosptable

S object MMhhmﬂem silts, their alts, gch as, for
%o solations, thos providing a mens for alovisting swal-  CXSMpLe. trisodinm cltrate.
lowing problems, especially in gerstric and pedistric 40  Among the drugs which are insolukie or sparingly saluhle
pationts. hmudwl:d:ﬁ:m::ﬁd&mhhm

In accord with thess wpd other ) the inven-  investon, my which pueviouly com-
mm-mummumm plixcd with/solohilized by cyclodoxtrin sre of particalar
andior complesuntion of a drog which is insciuhle or sper- {nterest. OF spocial interest hereln are: non-steraldel anti-
Ingly soluble in wainr with cyclodeairia, said method com. 45 inflammstory ageats, sch as Dboprofen, kntoprofan,
jisiag comhining ssid drag whth cyclodextrin and an cffec-  Piromicam. ketorolac sud naprozen; antihista-

solubllity-enhancing

vnssturated C-Cy carboxylic acld having fram fhree  Marizine; vasodilators, cxytocic agents and sbortifacionts.
—coonmndmmupm;w_on smch as prostaglandin B,, prostagimdia E, and prosteglan-
substitnents (Lo., bearing from zero to four —OH  4in Fy, and sedatives, tranquilizers, hypaotics.
substhoenis). provided that whea the acid has only cpe  S8ticonvulsaats, asxiolytics, muscle relsxants and

|
i

ackl, the weight ratio of 1o carbonylic acid  ‘diazepam. axaeepam,
buing from sbout 1:100 to sbout 100: 1. m:ﬁmmmw
BRIEF DHSCRIPTION OF THE DRAWING mmmm

Other objects and advantages of the prosest inventionwill  promazine and chlontissepexide. Espoclally advantageous
bo spperent fram the following detalled descripion axd  for enhancement of solubfiization and/or complexstion in
scoompanying drawing, in which the FIGURE is a series of & sccord with the preseat Invention are basie drogs which are
Mm::luw:ummm - i wwdl-hwlﬁ -

now which are imscinbie
muummmum:ﬂ'; Mﬂﬁhmr‘ﬁ;u 4

;

O60 mg axfenading, 0% P-cyclodaxtrin, 0% cliric ackd; *  ehape and shx to fit at least partially into the cavity of the
&) mg terfonndine, 11 0% diddc adld; & ronlecula will wih

mmmmm:.}mhumﬂumm wmmwmmmw
acid which results has improved water solubility as coompared to

3(27



discovered that use of a

«of the cyclodextring for the drug through the prescoce
of the selectad polyfunctional acid component.
the acld, cyclodextrin and drog can be
combined with each ofher in the process of preparing the

composition/formmiation, so that the
complexing/salnhilizing kes place in the conree of prepar-
ing fhe final dosage form and need aot be anxled out
mmhhd,hhmdm
the Hin, the actnal complaxation/
ﬂnhﬁiﬂcﬂlﬂl‘
in water shostly before

the formnlations of
mutio of cyclodextrin to selectnd
carboxylic acld and/or salt of said acid is from about 1:100
waight relo of cyelo-

patieats.

acoord with this invention are stable and
vay low systemic or Jocal texicfty and are genenally well-

MMﬁMWMMd

mnpmhpquﬂﬂdhmw

ticularly the ummmhm

use can bo cohanced by the addition of a taste-masking

agent and/or swoolener. Other §

an squeons saintion suitable for isjection, Lo, stxile sad
prysogen free and prepered in accord with accopied
ceatical procadure. Again, other ingredients typlosily used in
such formuistions cxn be prosost.

‘While not wishing to be bousd by any particular theory of

the drog complex acting us & -
ageat with the cyclodextrin and remlting in a new three-way
co-compiex of drag, cycdodexirin apd

compositions In socord with the
presant invention ¢xn be nsod 1o treat & varioty of conditions,
dopending npon the pharmacningicsl natare of the dmg
sciected for administeation. The compositions compise a
phaznacologleslly/therspeotically effective amount of the
seicctnd drmg and the smoont/atios of selected
and selected polyfunctionsl acid or mit thereof described
hocinsbove, For example, if' the selected drog is s amii-
histaminic or antiallergic, for tarfonadine, a phar-
macologically cffeciive amoust thereof will be ax amoust
sufficient to provoks an amtihistaminic or
response (6.8.. in the treatment of symptoms associated with
scascnal allorgic rhinktis, sch a0 movzing, Iscrimation,
prxitn and rhinorrhes). As a farther example, when the
salecind drug Is an anti-infimnstory ageat, for example
Intoprofen, & pharmecoingicelly effective ammount Grexvof
will be an amount mificicat to click an
response (sech as in the trestmest of theamatold artheitis or
ostooarthritis), &r so smoont sulllcleat 40 click an anslgesic
effoct (since ketoprofes amd other non-stercidsl aptl-

composftions aro typically usod for those prposcs
for which the drog component of the compoaltion {s fteelf
Imown to be usafal.

Gesenally spesking, the therspentic
administration of drogs in the pharmacenticsl
fommlstions degeribed herein will be the ssme a1 or loss
than those chamcteristically msed for administration of the
drug per se. Natrmally, such therspeutic dosage ranges will
vary with the size snd spocics of the paticnt, the condition
for which the fommistion is administered, he route of
administration employed and the 1ike. The quantity of givon
dozmage form acoded to deliver thwe doxired dose of active
ingredients will of course depead upos the concentration of
tha drug i the pharmaceutics] formmistion.

o order to forther fllnstraie the presant inveation and the
sdvantages theveof, the following speciiic examplos are
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glven. it being understood thet scenp e inteaded anly &
flinstrative and in no 'way limiative of the Invention.

The tecfenading suhility testing refeered to in Bxarmples 2
and 4 hercinbelow was basod op éhe ssaxy method describod
in a texfonadine
Anclytical Prefiies of Drag Sibstasces, volume 19, ed. K
Flarey, Acsdemic Prem, Inc., San Disgo, Calif, 1990, pp.
627-662. The acina) aspay method was s follows:

A quantity of the mixod comtests of 2() capsuics contain-

ing the equivalent of 60 mg terfepadine was transferred to s *©

100 mi volametsic finsk. 70 ml of mothann) were added and

monograph by A. Badwan et al appesring In 5

, 2

Freparation of Syrape

Syrups peepared in accord with the presest invention
typlcally contain water-insoinbis or spaxingly solubie drogs
in an emonnt of from about 6 to shout 600 mg/ml of ryrup.
The symye peocnlly comtaia the solnblliziey sgext, Le ,
af. 7 cyclodexizin or dexivative theyeof, in an amount of
from sbont 0.1 to sboat 5% of the syrop and the saluhfll-
mation angmenting agont, Le., the hydroxy-carboxylic acid
ar polyesboxylic acld. in an smoont of from sbout 0.1 to
abont 5% of the synup. The syrups sre prefershily buffered to
contrul the pH valuo to shotit pH 3 to 7. mare preferably pH
3.5 w S. The preferred buffering system is a combination of
the stiacted acid and iz cosresponding selt fa sn oot of
fram sbout D.1 1o sbott 3% for the acid and a smllar raage
for the comesponding salt. The syrops typically contain
suficlent vigscosity impartisg agents (soch ss
polyvizyipymrolidoss) In s smoumt of froim sbout 1 to sbout
3% of the syrup and mediom-hoflfing agests smch as
glycerine, propylens giycal or sorbitol in an amoust of from
shoot 10 o sbout 35% of the syrep. Those additives mc
incinded to render the medimm more viscous, thos provent-
ing the saintion from spiiling over when adwinistered by a
spoan or the I, To soask the nadesirshis tate of the drog,
the symps generally contatn sufficient gt
sach as socrose in an smount of from sbont 20 to aboat 30%
of the symp. Other swoctoning ageits snch as sscchexin
sodiom could be used in an smmonnt of from about 0.1 to
sbout 0.2% af the syrup.

Additionai ingredients such as cokring or flavoring
ageats can bo incorporated to anhawes the quality of the
symp, If desired. Water Is prosent o6 the main velieniar
gt in tha syrups snd is added to ths deaired volmme.

In any ovent the weight ratio of cyciodentiin o ackd In
symp formuistions ls as broadly described hexvinabove, bot
is from sbout 1:5 to 5:1, and more prefexnbly

from about 3:1 t0 sbout 1:1

‘TABLRE 1

“m‘h“h“u.mm i

BETA-CYCLONEETIN ALFEA-CYCLODEXTRRN,

g R . 4 GAMMA-CYCLOIITRIN

DA Oin- T Olo- T +

CO itk mb late mi. Chvk twk Latkh bk Chiv Gusi Lot Teomk
DEIF Wer min wmd o o = Sd s = sl el O wml sl sl
=¢umuumum1.nwu:mu1nm
N <o 08 285 0 L L
=- QN 0015 035 207 L4 AW
Es 028 18 708
puim
e bekih 0072 O
kem

E
i
|
:
|
|
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sohubility of water-insojuble drugs. They offer a wider mage
of concentrations of the water-insolnble drugs compared to

Pt A Pcimadice Pyow (S mafml other Hoold fonoulsticas Consoquestly, they provide a
Tngmilant Conaaztration (mg/mt) means for better cantrol of dose administration asd proster
3 absorption of sajd drogs.
Tocoamilen 6
Clysmrin Bt 3 EXAMPFLE 3
Clrke acld, 1 B0 (wamciryeieated) ':
THeodien citmiy, 2 K,0 (iydmind) : 0 Preparation of Bffervescent Tahlets
SoBxm moceria 1 Rifervescent tablets prepared in accond with the present
Vi GC0) x inveation typically contaln water-insoiuble or sparingly

saloble drogs in an amoost of from sbout 10 to sbout 300 mg
Method of Freperstion for 100 mi of Symp 13 Fnj:nu.p,::dohndnum&:hnm
L Disscive ciiric acld and trisodiom citrate in 10 ml of  of fyom sbout 1S to sbout 30% of the tebist aad the

deiopiznd water salnhilivstion sugmesting sgeat, preferably cltrie or tartaric
2 Dissclve soerose and f-cyciodesirin in 10ml of delonized  onyg i3 gy mnoust of from shout S o ahoat 10% of the

walnr.

tablet. An additional smosst of citric ackd, from shout 15 to
3. Dtsaolw palyvinytpycralidons and sodiom mocharin fa %0 4o 394 of the table, s typically addad to the formuta to
4 M d glycein, thon, jwoduce the desired effervescent action. The tabicty graer-

terfonading, propylene glycol slly costain sodium bicarbosste in an amoust of from sbout
ﬁﬁ““mﬂ'm%mn Tod 18 5w abont 30% of the tabiet to react with part of the ackd and

prodoce the effervescent action. Owr additives can be
s.m&u:mm.m:mkzm 25 e to the Sormmmla to give body to the tablot snd beip biad

ths Ingrediopty; eg., solnbls stwch or Asoell™ in
at room tenperture (KT) and at the ascelerated tampers-
tares of $3° aad G5° C., with the following rosults. zmonnt of from sbott 25 to shout 125 rog of the Lablet. Other

addittves such ss ethy] alcohal ar 3% Twoen™§0 solations
. 30 ‘an be added, if desired, in sufficiont quantitics to granalate
the powders. The farmmila can also cootals other ingredieats

LG such & 8 sweetonar or & taste-making ageat to iniprove
Sureg Ton  Assmy Ammy Asmy taste and 4 solpbile lnbwicsting agont such a3 sodiom bas-
(duym) () b () = m) zoate to facilitate tabiet compression. Ju any case, the welght
0 M1 A4S 91 45 1 46 ’nﬂodmwﬂhmwhn
u Ws 45 W4 43 —_ - broadly described hereinsbove, but prefenhily is from sbhout
4 B0 43 03 43 —  —  1:505:1, and mero prafenhly from sbout 14 © shout 1:L
n = Z Z T up as  Anilosstive formmistion is shown below.
- —_ -— - . = 10D 48
© ~—PatA: Tstmachon BThCocess Tibdot OBLES)
Other exsupies of syraps made in accord with the prosent
Invention are demonstrated by the ketoprofen symp snd Togrediant Amext (5)
cisapride syrup, as described below. PaP— 005
s _hhﬂllll- II.LE
Iegrociiont Comcatration (mp/od) aocheciy sxfiom o
- Do L0
Put B: Kotopobe Sprep (10 mghel) Cliuis asl, mieydeons im
Bediam hapmpty as
Eatoguedin m u Flowxing vt (Y
 —p ] 0
Ciyomin T -
el - Msthod of Preparation of Effervescent Tabets
P-Cyelndaxtin n 1. Mix pB-cyclodaxtrin with sodiom hicabonste.
Folyvieyiprolkios (X0 0 2. Mix powdered sugar, saccharin sodiem ard mixtire from
M e 53 Siep | with texfenadinn in a suitsble mizer
3. Granulate resultunt mix with ethyl alcobol
Clmpride 1 4. Sieve md dry rouiing grannies.
Fropyles shwol s 5. Mix gramnles with citiic acld, sodimn benzoste and
Thetarle soid "] favoriag agent
-Cyninhatia D
Scxbisol 708 ;m @ 6 Compwoms into tablets.
Sofiom sxshasn 1 Bffervescent tahinty made as descrihed shove, whea tested
am—n—m ': in 100 ml of water, achisved complete dissolution, with

Syrups made in acoord with the present fovention havean 63 Another cxample of effervescont tahlets prepared in
advantage over other posaible Hquid fonnulstiops In being ~ eccond with the present invention is demonstrated In the
dovold of alcobol, sn casential ingredisnt used to incyease  following example.
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—Dt R Clumide Efbwyevcorst Tiblon (0 m) o~ Tadcandine Covevls (D mx)_
Ingiant Amot (my) s Ingreliont Anwunt (mg)
Clugridls (nshydrocs) n Culsican Irypdrogun phesphate =
Cltie acld, migdsns ] Mixim amrch 4
‘Tastarle nold - Sodiom leyyl sifete 1
Sodiom blexhome 0 Aviced ™ i I {microoystalline callulom) n
Asvoell ™ (dilicn sesagel) 3 P-aycloduztrin u
Sudicn bummate ] 10 Cheic sold, snbeyirane 0
Saisbis stamh a8 Pelyvinyipyeciidoms: (K30) 12
P-Cycininxarin n Prlmofel B4 10
Flavaring agut [ T8 Asrell ™ (sfine sssogsl) 1

staych and 1. Mix caleipm matre starch, sodiom
z&-u:ummmm mm&gf‘mumm
L T S B e ackd. sodium o, - Powder Is dry. Pam throagh 0.8 zm sisve. .

oasin e Dovtalog mpat i AT, 22 Crarulate, whh 20 ml aquoces sclution coateiaing FVP
5. Compress into tabiets. :%ﬁi?ﬂ'mwﬂmdﬂlh

Tho affarvoecezt tablots, when teeiod In 100 ] of wate,
dimoived With clfervescence: In 2-3 mimies, forming 8 > A58 FmOIEE, AcrodlT™ s cyclodextiia to gramles

solution conteizing 10 mg of the drug asd of pHe=4, 25 4. Pill capsuies with granmles.
Effervoscont tablots made in accond wilh the present Capsules made as described above were tested for disso-

NH 3 E

hrydrogmn phosphate, snd Avicel™ in smovnts of from about |, grester () smounts of cyclodextein, is shown in the FIG-

HDMMdMSbMMdh# URE. As Is readily from the FIFURE, the contral
rospectively. Bindieg agents sadiy weotting sgeats M  counining llmgof had grestly improved
FBG 4000, Twooa™$0, sodinm laxyl sulfite and PYP to m;’umm&”‘nm(m

ranlsis the powder mix ave typically added to the foormla  ~ However, ncraasing the amount of cydodexirin In the
in au amomt of frum about 0.1 to sbout 3% of the capeule. capsuic fram 11 mg %o 30 mg of P-cyciodexixin (CT) did not
The formmis typically contaise disintngeants and swelling = further improve dissolution

agents such as madse starch, sod Acrosi[™ dzgn _contrast, the capsule prepared i accod with the
smoust of from sbout 1 to shoot 10%, The formula can costaining 11 :0g of f-cycladentrin and 30 mg of
contain ofher ingradients, such as & sweetenar. In axy ovens,  Shiricackd (A) improved disscintion of terfiens-
the welght matlo of cyclodextria to acid in mpidly dissolving 208 over all of the contral formmlations.

capsule formulstions will be as describod & Cepsuies made In sccondascs with the invention etsare
heveinabove. but preferably will be from sbout 135 1 8:1, S diwintion of tho required doso of the water-

G
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3. The method according to claim 2, whersln the cyco-
dextrin devivative comaprises a hydeoxyalkyl, esrboxamide,
disthy! carboxymethyl o« dihydroxyslkyl
destvative of a-, B or v, -cyclodextrin.

4 The method acconding to daim 2, wherein the cydo-

dextrin comprises B-cyclodextrin,
4. The method accarding to claim 1, wharnls the C-C,
earbaxylic acid cliric acld, tertaric acid, ginteric
acid, lactic arld, aseorbic acid, giycolic acld, mevalomic
acid, malle achd, totronie acid, malele acld, fomnerie acid,
malonic acid or succinic acid, or a pharmacentically accept-
shic sal thexnct.

6. The mathod according to claim S, whersls the C-C,
cmbaxylic acld o wakt is ciric scld, xisodinm chrate,

tartartic acid or & combination of clirie acid and trdsodhon 30

clirate.
7. The method acconding to claim 1, whercls the drug &
& non-staroidal anti-lnflnmetory agent.
A The method aconrding to caim 7, wherein the drog Is
fhoprofiea, ketoprofen, piroxicam, tesogicam,

saprozan.

9, The method accanting 1o claim 1, whersin the drog is
an axtihistaminic o

u.mmmmdm!.mumh
txfonadiss or cinnerizine.

ll.'!hnﬂdmwdlhl.ﬂﬁlh&qh
a vasodiistex, oxytocic agent or shartifacisst.

12. The mefhod scoonding to cxim 11, wherels the dmg

hm&.mmn.-mrr

methed according 1 claim 1, wherein the drog I
lmmmmm
mscle relaumt or stispasmodic.

14. The method sccanding to claim 13, whereln the dug
is phencharbital, pentobarbital, secobarbital, butabarhital,
botalbitel, sulpkids, phenyioln, dazepstn, oxasepam,
stomidate, bromazepam, clobazam, nitrazepam,
findiszapem, lrsxcpam, medszepmm, dimethyl diazepam,
flupfivarepem, nimstazepsm, peatazocing, methaquaions,
albotamal, earbapagepine, baclofen, chlorpromsxine o
chlardixzspaxide.

15. ‘The method according to claim 1, wherein the drug Is

skt {s ciixic acid, trisodiom clivsie:, tartexic acld or & com-
bination of clixic acid and trisodiomn citrats.

1€ The mathod of caim 1 whereln ths drug Is terfens-
dnn

17. Ths method scoording to claim 16, wherain the

me.}uwulm
accepiahie decivative thereof!

18. The nulmll o claim 11. wherela the
cyclodextxin derivative comprisee a hydroxyalkyl,

kniorolac o 35

14
diotirylaminoetiryl, carboxymetiryl or diny-
1 dertvative of o, fi- or y-cyclodextrin.
19. The mothod scoonding to clabm 17, whereln the

comprises

20. The method according 1o claim 16, wharels the C-Cy
carboxylic acld compuises citrie acld, tetarie acld, gintaric
acld, Iactic acld, ascorbic acld, giycolic acid, mevalople
malanie acld ar snccinie acid, or & pharmacentically accept-
able salt thereaf.

41 The method scconding to clafm 28, whareln the C-Cy
carbaxylic acid or salt Is citric acld, tisodiom cliate,
tertaxtic acid ar 3 comhination of citric acid and trisodlom

22 The method sccording t claim 16, whereln the
cyclodextrin is f-cydodaxtrin md the C,-C, carboxylic
acid or salt is citric acid, idsodinm citeple, tartaris acid or a
combinagion of clitric acid and trisodiom clirste.

23. The methaod of claim 1 wherela the drug Is iboprofen.

4. The method according to clain 23, wheres the
cydodexkin comprises @-, §- or ¥-cyclodeivin or & phar-
mwu&mm

25 The method scoxxding to cixkm M, whereln the
cyclodoxtrin derivative comprises a hydraxyalkyl,

carboxymatiryl ar dily-

diethylsminocthyl,
dexivative of a-, B- or y-cyclodexrin.
34, The method ecooyding 10 clahn 24, whareln the

conyxises B-cyciodentrin,

27. The mathod accarding o clxim 23, wherain the C-C
cmbaxylic sckl, compriss dirie acid, tertack schd, ghoteris
acid, mslic acid, tartronic acld, malele achd, fomeric acld,
malonie ackd or saccinie acid, or a phapmacentically accept-

ahis salt tuerect.
to cisim 27, whersin the C~C,
acld or sali In clide acid trisodinm clirste,
tartartic acid or a combinstion of chixie acid and tisodiom

acid or st {» clixic acid, trisodinm clvate, tartaxic acid or &
combination of cliric acid snd tdsodiam cltvate.
30 The method of clabm 1 whersin the dmg is clsapride.
3L Tho method acooeding to cisim 3, wheein the

cydodexnin compses & P- or 7-cyclodextrin or a phar-
dodvative thereof.

macantically acceptshie
32. The method acomrding to claim 31, wherein the
cyclodextrin dedvative comprises a hydroxyalkyl,
carbowmide, dietrylamincetiyl, caboxymetiryl or dhy-
droxyaliyl dedivative of g-or P- or Fcyclodentrin,
3. The method acoordisg to claim 31, wharein he
corprises p-cyclodextrin,
34 The mothod according to ciatmn 38, whereln the C~Cy
acid comprises cltric acid, tectarie ackd, ghiisic

caboxylic
acld, lactic acid, ascorbic acld, gtycofic ackd, mevalonic
acld, malic acid, tertonic acld, malale acld, fomaric acld,

5 malonie acld or sucelnic acid, or & phermacouticelly aocept-

shie salt thereof,

35. The method accarding to claim 34, whereln the C-Cy
carbyoxytie acid or sak is cliric acld, trisodium cltrate, tartaric
acid or a cembination of clivic acid and uisodiom citrate.

3&i Tho mothod according to clalim 38, wharein e

is P-cyciodextrin sod the C~C,
achd or salt fs clixic acid, trisodiom citsate, taxtarie acid or &
combination of cltxic acld snd trisodinm citrate.

37. The method of ciaim 1 whertla the dmg s piroxicem,

34 The method accanding to claim 37, whomin the
Mmhbuwunpﬂh
maceuticsily acceptabis decivative thareof.

39y
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3. The mothod according 0 claim 38, wherein the  malomic aeld or succlsic o a phacmmocutically secept-
cyclodextrin decivative comprises a hydrozyalkyl.  bie sakt theroof actd
carbommide, digirylaminoethyl, carboxymethyl or diiey- 41 The method accarding to claim 41, whereds the C-Cy
droxyaikyl derivative of o, B- or ~cyciodextrin. eatbouylic scld or salt is cliric scld, tisodiom clirste,
40. The method according to clalm 38, whereln the s bwtartic acid or a combination of clic acd and tdsodinm

congxises f-cyclodextrin,
41 The method scconting to claim 37, whareis the C,~C 43, The method acconding to claim 37, wheredn the
cyclodextin is and the
m&ﬂmﬂmuu:gm FRodtn | p-cyclodextrin Cy-Cy carbomylic
txtronic acld. maleic acld, fomeric acid, LI I

32
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DESCRIFTION OF THE PREFERRED
FEFTIDE, AND FRODUCTION AND USE
EMBODIMENT

At present, forceemids s & Datricretic agent in used
BACKOROUND OF THE INVENTION 5 for the trestment of cmantial hypertexsion. However,
1. Fisld of the Invertion the struotore of the forosemids i different to that of the

The presaut lovention relates to 8 novel peptids, 2 ';hm‘mlmlml m“h.'-?l
mhﬂepﬂdﬂﬂlﬂﬂ.ﬂlm ﬁlﬂ!mwﬁlnl. N d‘ﬁmﬂ:ﬂu
dmauuﬁn.ﬂnuvﬂnﬂhnadl-m“l ina & lml 'Idmlhmm

Tretic or- 3 A
" mined the stroctoro of the peptide and found that the

2 Descripticn of the Related Art : '
A sormal regnistion of the blood pressure in a lnman F?ﬁ&l showed notshle mtrivretic and hypotezsive

urstic™ will denote selective excretion of sodium oation F’

bormone-producing
mriom (J. D. Jamirson and G. B. Palade, J. Cell Biol,

23, 151, 1964). A bomogenste of rat atciem and grennles
oozixined therein are Inown 1o show satrintetic action
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low. Molooular about 6,000 as determined by
BAIEF DESCRIPTION OF THE DRAWINGS 8% wncion (G1ATR 80 it
natriuretic sction of the S-hANP. & Saksguohi’s resction, posidve; Penly’s resctios, pasi-

FIG. 2 s a chromatogram showing sn ciution profile tve
whereln S-component is saparated from a-component (5) Distinction of baslo, scidic, or nextral property:
during isclation of S-hANP from Immap stviom candls. ~~ baalo. )
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(6) Solubility n solvents: soluble In wates, partialyin  administration of Ringer's solution. 1.2 ml of Ringer's
i inscloble in ethyl scetute,  sointion wes lnfosed at 2 fiow mie of 1.2 ml/hour.
hexxne, pstrolenin ether, A biadder canmila made of sllssiic tohe with a iuser
oy plia ke e fmcrtnd e e, Haddar, d v e o

Aming acld j i 5 wm § imto v the on-
o composition by smino ach mmalye amla, & xrine sample was collacted inin o test tube, The
collection of urine was oprried oot for 30 minntes belore

Calow- Calow- mizmtes sfter the adainistration.
Ammokl Fomd wwi Vood el 15 (082 nole of the test compound A-BANP was dis-
Ap+Am AU 4 i 2 acived in 30 pul of stacilized physiologion] safine with 3

AA: s 3 e ! 18 of bacitracin, snd the solntion was injeoted Ints the

™ 1% 2 on 1 Jogular vein.

Gy we ®w [T ] The results of the test xre st forth & FIG. 1. As
i) 208 2 Y] 1 15 shows in the figure, S-hANP shows sotable diuretic
Gﬁ_ﬂ: 2 eid i and natviwretic sotioms. The actioos of S-hANP o

ne » e 3 comperable to thoss of a-hANP, but are msintwined for
= o 1 B 3 » period longer than that of -hANP. 08 » male of

M i1 2 ass 1 A-BANP provides dinretic end matrinretic sctions com-
L i 4 106 2 20 parshie to thoss provided by 1.1 p mole of forosemide,

: whish i 2 known dinretio sgent. However, S2ANP
fm"'.::m o o brings sbout the actions smore rapklly then forosemide.
dithintiroitol to cioave a dimlfide bond of the S-hANP Uno of S-HANE m & pharmeceutioa] product

snd subsequent carbosymethyistion of the cleft 23 Repesied sdministvation of S-hANP does not sthmn-
ndumﬁ_mwh-u# late production of antibodies, snd doss a0t cxxee mm-

digetion fragments. Moreover, & molovaler weight of ,, 3 FYpoteass s admiuistared at 0.1 pg/kg to
S-hANP wus shout two tines that of a-hbANP. Thae !mp:hwlmm;% _
Mﬁw::pmnmc:m ml : -ﬂﬂi-!dm msemner :
throngh two disifide bonds. s wre bonded S AANP I M'M"h’

|
E

'rﬁm:u 300 10.400 & mmﬂuh-wmwﬂ:
uyw"mﬂ':}h ® ta stacll water

st u domge of 60 mg/kg, and oeed for tasts of the S- Productios of A-BANP
adoanding o the method dmarkbed in LI So- A-HANP om be produced by diher the extraction of
ey, Val. 28, the A-hANP fiom human aivimn or by chemiconl synthe-

sri’y for meisgrement of the blood pressore, and & solution, or en acetio ecid solution eontsining kydro-
venows camunle was Ingertad jnto & femcgal vein for the oljorio scid. Subsequently, S-bANP ¥ purified sccord-
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of sspemoatent contrining S-hANP, which wa them

mwn 11
mmﬁmd_m

m ﬁ_ﬂm

am _m“__

C-23 colomm (Fharmacis, .0X22 cm). The
mﬂdmmmw-&mm
crder, to
fraction
Tyophilizie, whick
M
No.
la!vllv
m

with g UM-2 filter (Amicon) 10 deselt the solo-
The desalted sclution wet coscentrated t0 30 ml
omnosatrated ' solotion wwa applied oz EP.
Prapantion of perenters]l compasition
Injection sclution

m 1t umwm m
mm_mmu_ __ uu_ ithi
18 bh_
m&am il
__Lm il
m ﬂmm ..M 1 ,Mﬁ
m .MmmmMMﬂmm wmmeﬂm“umﬁmm

umda
whmm mmm¢mu

mﬁ. L

dimolved in 100 ml of IN acetic acld, and the solntion

chromsiography or high perfor-  was extracted two times with 30 ml of sthyl cther 1o
ml of IN scetic acid. ‘The solution was then ulivafl}-

|
m....
m
i
:

u

evaporsted o drynos. The residos thoe obtsined was
lyophifized, and the lyophilizste was redisclved in 100
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5 .
ing to a conventional method mitsble for the porifics-
combine- 3 defut the solution. The aquecus phess thum obtained was

shove-mentioned methods,

ummmhmdu
mm

m

also seleoied by

peptice, wok as centrifigation, lsoslentric polat
aolvent extraction, ultrafiitration, gal fil-
hnn-auﬁnl
mmmuu

m
Eﬁ

preciphation,
tration, adsorption
manos lquid chromatogreplyy (HPCL), or &
tiom of snch methoda. In the
The pressnt lnvention will now be further illnstrated

ticm of

by, but i by no mears Bmited 10, the following exam- P
ple. w
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—contioned 4. The pharmacentical composition sooonding to

alaim 2, wherein the cosposition is 2 solution for peren-

Campouiiien teral adminisiration sad contsine shout 0.00000S o 5%

sorliol ¥ of the S-hANP.

3 5 The pharmacentical composition sccording to
clsim 1, whersin the composition b In a lyophitised

Maethod Sorm.

BHANP snd sorbitn]l were dissolived tn 200 ml of tAﬂlﬂlﬂthhoﬂqﬁn;d-

sterile water, & vial was filled with 1 ml of the solution, =~ ministaring o composition compriting &

and lyophifxid, sod the visl was thes soled. 10 offective amomnt of a peptide S-hANP having the fol-
The compasition fs dissolved in S ml of stexlle water  lowing foenmis:

before perentenl admizistration.
We alaim: (Ackeln) (B cimle) (Ackele) (B chaln)

L A pspiide S-hANP Imving the hllowing formnla: |,

-]
w?

FEELE

(Achals) (B ohuln) (Achas) (D ahaln)

B L

s

O N
D A O r b o
= FE O OF E - = L

oL i
n: FEOE

b I r
FE OB TEEL OB
cI:, Am rr Asp An Arg

L N M L

et EE PP OEG
D - b
r t i P © Mﬂ)ﬂ@)m“hﬂ.lﬂﬂ)dﬂ
wherein (1) and (1°), are direcily bonded and (2) end @) p” g Topresemis glycise, ;m L-ghninmine,
Arg repreaguiy L-arginine, Ils repreeents L-iscleocine,  represssty Lphearylslenine, Mot repregonts L-methin-
Giy represonts giycine, Cin reprwsonts L-gintamine, nise, aad Lon yepresents L-lsociae; sad the poptide
Cys repoasents together with —8— § L-oysting, Ser o, chein A hes s amino-termive] at the loft end sud a2
represnts L-axine, Tyr represemis Ltyrosias, Fhe ©  ocarboxy-terminsl o the right ead, snd the paptide chein
represants Lpbenylalamine, Mst represents L-methio- B has an amino-termingl at the right end and & aarboxy-
nine, sud Lex ropresents L-loncine; and the pepiide  terminal at the laft end, or an addition sslt thereaf, with
chain A has sn smino-termical ot the laft end snd 2 & conventiona] pharmacentical additive.

or mifhypartengive agent a diurctioally & administered
effective smouxt or & binod pressore oifctive g 5. The method acoording to ol § whereln the
smount of a S-bANP socording 1o cleixz 1 or an pimrmacention) additive i a bufis, m

3 The ] 1A The method scoonding 1o cleim € whereln the
clsim 2, wharein the aomposition is a solution for pareg- 65 ocsnposition fs in Iyophilised
texal nbminiytvation end the conventionsl 11 A method for lowering hilood preso e comprising
cal additive i a buffer, an cemotic prewure adjveting an effisctive smount of
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9 4,656,158 1
chain A bhas an smino-terminsl st the left end and 2
carboxy-terminal at the right end, and the peptide chain
D bes sn sminc-{erming] st the right end sad & oarboxy-
tormina) st the ket end, or s addition st thereof, with
3 & conventional phermaceutical additive.
12. The method soconding to claim 13, wherein the
compoaition compwises shout QL0000 1o 3% of the

1o 18 The mothod ecconding tn claim 12, whereln the
camposition & administered paremurally.

i
I
E
;

15, The mmthod soconding to ciaim 11, whersin the
composition is in lyophilived form.
16 A prooes for the production of & peptide B-
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A ™ hANP or an sddition s}t thercof sooording to clsim 1
t ™ 20 which compriss the following staps:
4 (a) bolling rut atrinm in s acidio ootk
l-E A’ ﬂhﬂnﬂpﬂu.ﬂnﬁﬂhbdﬂnhﬂ
the obtsin
!m t ”u(:)m:' l:lnnt-:w. 4 STpDS-
! () mparsting ssid S-HANP from impurities ming a
. puxification wocem comprhing orgamic  eoivent-
wharsin (1) and (1 directly bonded, md preciplistion, sdsorption y ultrafiitre-
ﬂﬂ&mwm&?nuﬁMCW Beuid clmome-
Am reprosents L-asperagine, Al represents L-alanine, :WDM-HHANPHMM
e form.
agup—nb-jﬂné. repressvis L-iaclecing, . T ® " o
Cys reprosents w.uu’ with ---s—I i Loyting, Ser  prising the step (¢) couverting axid S-hANP im0 s acid
reprmsents L-serine, Tyr represcais L-tyrosine, Phe 35 sddition ssit thereof or sold addition mlt thereaf or acid
Tepresents L-phenyislesine, Met represents L-methio-  addition ikt into froe S-hANP.,

|
|
i
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REPUBLICA DE COLOMBIA . gg ‘S’
SUPERINTENDENCIA DE IMDUSTRIA Y COMERCIO

Bogoté,
2020

Doctor (a)
RODRIGUEZ D”"ALEMAN DILIA MARIA

REFERENCIA Radicacifn No. 5 79319 w
Solicitud internacicnal  US2004/000955 b
Fecha iniclo fase nacional 14/08/2005 Q
Trémite 11
Evento . 378
Actuacisn 430
Oficlo No. =1 - Uv 9 A 74

Como resultado del examen de forma, realizado con fundamento el articulo 38 de
la Decisién 486 de la Comislén de la Comunidad Andina, articulo 27 del Tratado de
CooperaciSm en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular
fnica de la Superintendencia de Industria y Comercio, se le comunica que:

1. La solicitud no contiene la copia del documento en que consta la cesldfn del
derecho & la patente del inventor al solicitante o a su causante. (Art. 26-k)
Decleién 486.

2. La so0licitud no contiene el poder debidamente otorgado, con el lleno de los
requisitos exigidos por los articulos 63 y subsiquientes del C&digo de
Procedimiento Civil. Adicionalmente, deberi presentar al documento que acredita la
existencia y representacién legal de la sociedad solicitante, cuando ésta fuere
persona juridica.

En cumplimiento de lo dispuesto por el articulo 39 de la Declsifn 486, se le
requiere para que dentro del término de dos meses sigulentes a la fecha de
notificacién del presente oficio, complete los requisitos anteriormente enunciadda.
En caso de no dar cumplimiento al presente requerimiento, la solicitud se
conelderari abandonada y perderd su prelacién.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal

e}, del capitulo quinto del” tifjulo primero de la Circular Unica No.10 de 2001.
-~

CESPEDES DE VERGEL

requerimiento fue notificado por fijacién en lista de

adpal SRTL 2



