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DESCRIPTION

Variant Amyloid Protein

Technical Field

This invention relates to a variunt amyloid protein existing in
familin) Alzheimer's discasc patienta as well ax to wutilization and

development of such variant amyloid protein.

Background Art

An amyloid protcin is a type of Linauc lesion that is obaerved in
cerebral tinaue of not only patients with Alzheimer's disease and Down's
syndromec but also subjects with normal aged. The amyloid protein
consists of 40 to 42 or 43 amino ucids rich in hydrophobic amino acid
and can be produced by hydrolytic cleavage of an amyloid prccursor
protein {hereinafter referred to as APP) which is a precursor thereof.
APP congists of 695, 7S], or 770 amine acide, which i{s a type-1
membranc protein with the single membrane domain, and has its amino
terminal outside the cell. The difference in number of amino acids
depends on the presence or shsence of a protease inhibitor active site of

8 so-culled Kunitz-type in the cxtracellular region.

A main component of neuron is APP congisting of 695 amino
acids (hereinafter referred to as APP69S). In Lurn, APP consisting of 770
amino acids (hereinafter referred to as APP770 of which ¢DNA bane

sequence and amino ucid sequence arc shown as BEQ ID NQ 3] includes
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cytoplasmic fragment of APP. According to conventional findings, it has
been considered that the second stage cleavage sccurs at the gamma (1)
position which is the carboxy! terminal of the amylnid proicin (between
Val at position 711 and Ile at position 712, between Ala at position 713
and Thr et position 714, or between Thr at position 714 and Val at
position 715 of APP770 of SEQ D NO 3); however, it has recently been
reported that the sccond stage cleavage occurs at the epsilon (&) position
{betwcen Thr at position 719 and Leu at position 720 or between Leu at
position 720 and Val at position 721 of APP770 of SEQ ID NO 3} which is
near the cytoplasxm and downstrcam from th¢ amino acid residuc S by 10

amino acids (in the carbaxyl terminal dircetion).

The intrucercbral ncuron Icsion of the Alzheimer’s disease occurs
in advance of clinical abnormal symptoms such as disorientation,
memory decline, amnesia, decline in intcllect, and behavior disorder.
The neuron lesion includes amyloid protein dcposition, neural fibril
alteration, and ccll dropout, and the amyloid protein deposition is the
initial pathological reaction.

It is considered that the amyloid hypothesis, in which the amyloid
protein production snd dcposition are hypothecuted to be the causes of
the Alzhcimer's discase, is important to understand the progress of the

Alzheimer’s disease, and onc of the grounds for the importance is found
in familial Alzheimer's disease study.

Conccpl that the y secrctase is a gene product of presenilin 1
(Non-Patcnt Document 3) and presenilin 2 (Non-Patent Documents 4 and
J) present in chromosome 14, which have been discovered to be
responsible genes for carly onsct fumilial Alzheimer's discase, has widely

been accepted; however, thia concepl has not been completed.
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cytoplasmic fragment of APP. According to conventional findings, i1 has
been epnaidered that the second stage cleavage ocenrs at the pemma [y
position which is rhe carboxyl terminal of the amylnid pratein (betwren
Yal al. position 711 and Te at position 712, between Ala nt position V13
amd Thr at ppsition 714, or between Thr at poalton 714 and Val at
poaltlon 715 of APFTT0 of BEQ ID ¥O 3}; however, it has recently been
reported that the secand stage cleavage oconre &k the epsllon (g) powilion
(between Thr ai position 719 and Len at position 720 or between Len af
position 720 and Val at position T21 of AFPT70 of SEQ LD NO 3) which is
near the cytoplasm and doumsiream fram the amina acld regiduc 5 by 10

amine acita {in the carboxy] tarminal direction).

The intracercbral neuron lesion of the Alzhelmer's disesse vccirs
in advance of clinical abnurmal symptoms such as diserienkation,
memoery decline, amnesis, decline in imtellect, and behavior dieorder,
The acuron lesdan includen awmvlold preotcin depoaltdon, ncura! Gbr
alteratinn, and ccll dropour, and the amylaid protein deposition ie the
inltlal patholagical reaction.

It in coneidered thak Lhe amyleid hypothesis, in which the amyloid
protein pruduction And deposition are hypnthecated to be the canses of
the Alzheimer's digeasc, i imporiant to understand the progress of the
Alzhcimer’s diseasc, and ane af the grounds for the importance is found

In familial Alzhelmer's disease study.

Conicept that the y secretasc is a gene product of presenilin 1
Non-Patenl Document 3) and presenilin 2 (¥om-Patent Documents 4 and
5] present in chromoseme !4, which hare been diecovered tw be
responsiblie genes for early onset famitial Alzheimer’s discasc, has widely

beeny aecepted; however, thig concept has not been completed.,
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Sincc APP is also a responasiblc gene for the carly onset familial
Alzhcimer’s diseasc {Non-Patent Document 6}, it is demonstrated that
plural factors ure involved in etiology of the Alzheimer's discuse which is

a type of dementia.

As described in the forcgoing, the amyloid protein consists of two
components. One of them is the shorter amyloid protein component
{hercinafter refcrred to ae AP1-40) starting from asparaginic acid to
tcrminate at valin at position 40, and the other is thc longer amyloid
protein component which consisis of 42 or 43 umino acide starting from
asparaginic acid (same as AP1-40 consisting of 40 amino acids| and is
longer than Af1-40 by amino acide of two or three rcsidues to terminate
at Ala at position 42 or Thr at position 43 (hereinafter referred to as AB1-
42 or AP1-43, or collectively AB1-42/43). In the longer components,
AfR1-42 is higher in hydrophobic property and more insoluble. A fiber-
like umyloid fibril having a diamcter of 5 to 6 nm is formed of the longer
component and the shorter componcnt wherein the longer component

nerves as A nucleus and the shorier component is attached to the

nucleus,

It has been demonatrated that production of AB1-42/43 which is
the longer amyloid protein is increascd when a gene variant is present in
presenilin 1 or presenilin 2. It is considcred that the longer amyloid
protein component which is considcred to be a determinant of a
threahold value for amyloid protein polymecrization is formed in large

quantity due to this variant effect, therchy accelersting the etiologic

reaction.

Many mutation variants have been identified in APP, and typical

nrpag
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variants are genecrally classified into Swcden variant (Met670Asn,
Lys67 1Lcu in accordance with the amino acid numbering of APP770; the
same applies to the following variants] preceding the amino terminal of
the amyloid protcin, Dutch varisnt (Glu693GIn), London variant
(Val717Me), and Auatralia variant {Leu723Pro). Production of the two
amyloid protcin componcnta arec increased in Sweden variant, and only
the production of APl-42/43 is incrcased in London variant and
Australia varisnt. Significunce of Dutch variant is in thc middic of

discussion, and the conclusion has not been made yet.

E4 ix known as s risk factor allcle of apulipoprotein E. It has
been proved statistically that the onset of Alghcimer’s discase is ner
shead by 8 to 10 years in the casc where only one of chromosome allcles
in E4 or by 16 to 20 years in the case wherc both of chromosome alleles
are E4 (Non-Patent Document 7).

1t is considered that the activity inhibition of B secrctase and ¥
secretase suppresses the amyloid protein production and can be uaed as
a therapcutic drug for stopping or delaying thc progress of Alzheimer's
dineuse. An p accretase rcaction occurs in addition to the p secretnsc
reaction in the first stage of hydrolysis of APP, and thec 7 secretase
reaction occurs in the sccond stages of the a necretase reaction and the p

Recretase reuction; thercfore, a wider spectral effect of the y secretase

reaction ia expectcd,

Though an ultimate conclusion for identification of the y secretase
has not been nbtained yct, it has been proved that presenilin 1 hea the
important role. According to experiments of animals and experiments in
culwured cells from which the action of presenilin 1 is inactivated, it is

reporied that abnormalitics in cerebral nerve generation, spine formation,

nnnng
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or lymph ccll gencration ure caused. That is, prescnilin 1 has various

cllects other than the amyloid protein.

It is necessary to consider that the nonspecific activity
suppreasion of the y secrctase can induce a severe adverse reaction such
us induction of malignant transformation (Non-Patent Document 8}. In
turn, it has been suggested that non-steroidal anti-inflammatory druge
epidcmiologically have an anti-dementia cffect, and it has been proved
that the non-steroidal unti-inflammatory drugs scicctively inhibit the
productions of AP1-42/43 (Non-Patent Documents 9 and 10) snd have a
function of Rho kinasc (Non-Patent Document 1 1), therchy becoming an
important enti-dementia drug candidate. However, concentrutions in

usage and the like still require cxamination.

Though the vaccine therapy (Non-Patent Document 12] using n
synthetic peplide AP1-42 as an antigen has been studied as a promising
trcatment method, an adverse reaction of causing a scvere encephalitis
has been pointcd oul as a side-cffect (Non-Patent Document 13). In
relation to thc vaccine therapy, the indirect vaccine therapy or the
indirect immunotherapy using an anti-amyloid antibody {Non-Patent
Document 14] has ettracted attention, but they require further
examination from clinical point of view., Tt has been pointed out that the
adverse effect of the vaccine therapy can be reduced by changing the
antigen position of the amyloid protcin used sa the antigen to the amino
terminal of the Af4-10, inducing the IgG2b isotypc antigen, intestine
immunization through oral administration, or the like, but such methods

have not been confirmed an ameliorative measurcs.

List of Non-Patent Documents
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Disclosure of the Invention

This invention hss been accomplished in vicw of the above-
described problems of the conventional Lechnologies, and an object
thereof is to provide a novel amyloid protein {human variant amyloid
protein) useful a= an antigen molecule and the like for improving the

vaccine therapy.

Another objcct of this invention is 1o provide a diagnoatic
meusure for amyloid discaaea by using the above variant amylaid protein

and genc materials cncading the variant amyloid protein and a material

for the diagnostic measure.

$till snother object of this invention is to provide a mcthod for
screening a therapeutlic agent component cffective for the amylold

diseases based on production mechanism of the variant amyloid protein.

Yet another object of this invention is Lo provide an anti-amyloid

disease drug using the variant amyloid protein or the gene material
thereol.
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This invention provides the following inventions for solving the

above-described problems.

A first invention is a variant amyloid pretein, which, in SEQ ID

NO. 2, consists of the amino acid sequence of:
{1) 39 umino acidse with dcletion
sequence from 597th to 636th;
(2 41 anmino acide with deletion
scquence from 597th vo 638th;

of Glu

of Glu

at 618th in the

at 618th in the

(3} 42 amino acids with deletion of Glu st position 618th in

the scquence from 597th to 639th;

(4 39 amino acids with deletion
sequence from 597th Lo 636th;

{S) 41 amino acids with deletion
sequence from 597th to 638th;

(6) 42 amino acide with dcletion
sequence fram 597th to 639th;

(7) 39 amino acids with dclction
scquence from 597th 1o 636th;

(8) 41 smino acids with dclction
scquence from 5971h to 638th; or

(9) 42 amino acide with deletion
scquence from 597th to 639th.

af Ala

of Ala

of Ala

of Asp

of Asp

of Asp

at 617th in the

at

at

at

at

617th

617th

619th

619th

510th

in

in

the

More spccifically, the variant amyloid protein of the first

invention is a protcin with delction of Glu at 22nd, Ala at 21st, or Asp at

23rd in the normal {wildtype) amyloid protein consisting of 40, 42, or 43
amino acids (Af1-40, Af1-42, AB1-43). In thc following description, the

variant amyloid protcina consisting of the amino acid sequences (1) to {9)
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are sometimes referred to as follows: (1) AB1-40 (A22E), (2) AB1-42 (A22E),
(3) AP1-43 (A22E), (4) AP1-40 (A214), (5) AR1-42 (A21A), (6) APL-43 (A214),
{7) AP1-40 (A23D), (B) AP1-42 (A23D), {9) AB1-43 (423D},

Notc that the variant amyloid proteina (AB1-40 (A22E), Ap1-42
(A22E), ABl-43 {A22E)) are dclction variant amyloid proteins that the
inventors isolated and identified from familial Alsheimer’s disease
patients. Thc variant amyloid proteins of thc amino acid sequences (4)
1o (9) mre presumed with high probability to have a function similar to
the variant amyloid proteins ol the amino acid sequences (1) to (3).
More specifically, by an analysis of atructure of a normal type or wildtype
amyloid protein with the use of en existing protein structure prediction
praogram (for example, a protcin second structure prediction program
included in Chou-Fasman 2 Structure Prediction Program: GENETXY
version 8.1.8, product of GENETXY Co., Tokyn}, it is confirmed that twn
@ helixes shed by an irregulaer coil structure at about the 7 amino acid
exist in the 1% to 25 umino acids and that a B structure exists in a
region from the 30t amino acid Lo the carboxyl terminal. That is, the
structure of the normal or wildtype amyloid protein is “a helix - ¢ helix -
B structure®. In turn, by analyses of Dutch variant (Glu693Gin) which
is the known variant amyloid protein and the variant umyloid protcins
(AB1-40 (A22E), APL-42 (A22E), AP1-43 ([A22E)) of this invention
consisting of the amino acid scquences (1) to {3) in the same manner as
dencribed above, it is confirmed that a structure of these variant amyloid
proieine is " helix - f structure - P structure®. Thereforc, the variant
amyloid proteins of this invention are characterizcd by having the
structure of "a helix - § structure - B structure”, and the variant amyloid
protein (821A or A23D) from which the amino acid residue (Ala or Asp)
preceding or following Glu at position 22 is deleted has the atructure of

“a helix - B structure - B structure”. This fact is apparently different

10
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from the fact that a structure of a variant amyloid protein from which an
amino acid mecondarily preceding or following Glu at position 22 (Phe
and Val} has the structure “a helix - o helix - p structure) same as that of
the normal (wildtype) amyloid protein.,

Notc that the variant emyloid protein of the first invention
includes proteins from which one or more amino acid residues at the N-
terminal or C-terminal are deleted inuofar as their characteristic
activities {for cxample, toxicity and agglutinating propcriy lower than

those of the wildtype amyloid protein) are not inactivated.

Au described in the forcgoing, the variant amyloid protein of the
first invention includes the natural variant amyloid proteins Ap1-40
{A22E), AB1-42 (A22F), and AB1-43 (A22FE) existing in familial Alzhcimer's
diseasc paticnts and the non-natural variant amyloid proteins Af1-40
(A21A), AB1-42 [A21A), AP1-43 (A21A), AB1-40 (A23D), Ap1-42 (A23D),
and Af1-43 (A23D) having the function identical to that of the natural
proteins. Also, as used hercin, the wording “non-natural® mecuns that
the protein has not becn iaolated and identified from a patient, and therc
is a chance that existcnce of a natural amyloid protein from which Ala at
position 21 or Asp at position 23 is dcleted will be confirmed through
examination of a good numbcr of paticnts.

A second invention is a peptide which is a part of the human
variant amyloid protein of the first invention, comprising 5 to 28 amine

acids preceding and following the deletcd amino acid residuc in SEQ ID
NO 2.

A third mvention is a human gene (hereinafier referved to am

variant APP genc or delction varianL APP gene in some cases) encoding »

11
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variant amyloid precursor protein for the humen variant amyloid protein

of the first invention.

A fourth invention is an mRNA, which is a transcription product

of the human gene of the third invention.

A fifth invention is a ¢cDNA synthesized from the mRNA of the
fourth invention, which consists of the base sequence of SEQ ID NO 1
with deletion of bases at 1852nd to 1834th.

A sixth invention is an antibody specifically recognizing the

human variant amyloid protein of the firet invention.

A seventh invention is an antibody prepared by using an oligomer
of the human variant amyloid protein of the first invention as an antigen

and rpecifically recognizing an oligomeric amyloid protcin.

An eighth invention is a diagnostic method of amyloid disenses,
which comprises detecting an existence of the human amyloid protein of

Lthe first invention.

A ninth invention is a diagnostic mecthod of amyloid discases,
which comprises detccting an existence of the human gene of the third

invention or the mRNA of the fourth invention.

A tenth invention is & ccll expressing the human gene of the third
invention.

An elcventh invention is a non-human animal having in vivo the

variant amyloid protein of the first invention, and a tissue and a cell

12
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derived from the non-human animatl,

A twelfth invention is a method for screening a therapeutic agent
component for the amyloid discases, which comprises contacting the cell
of the tenth inventionor the non-human animal, the tissue, or the cell
derived from the non-human animal of the cleventh invention with a test
substance, and messuring behavior and activity of a human variant

amyloid protein in the cell or the tivsue.

A thirteenth invention is an anti-amyloid diseasc drug containing

the variant amyloid protein of the first invention.

A fourteenth invention is an snti-amyloid discane drug containing

the peptide of the second invention.

A fiftecnth invention is an anti-amyloid diseasc drug contasining
thc cDNA of the [ifth invention.

A sixteenth invention is an anti-amyloid disease drug containing
the antibody of the sixth invention or the seventh invention.

In thia invention, iL ia possible to comparc the deletion variant
APP gene and a fragment thereof with the conventional wildtype APP or
the reported familial variant APP. As a result, It is cxpected that new
molecular mechanism, action, and cffect contributing to clarification of

metabolism of amyloid protein will help to clucidate the pathology.
Also, in this invention, it is possible to use a novel gene and

animal using the deletion variant APP gene and the fragment thereof for

a screening of novel drug and compound.
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Also, in this invention, use of 39 amino acide comprising the
deletion variant full-length amyloid protcin Ap1-40 (A22E), AR1-40 (A214),
or AB1-40 (A23D), 41 amina acids camprising the delction variant full-
length amyloid protein AB1-42 (A22E), AB1-42 (421A), or AP1-42 (a23D),
or 42 amino acids comprising the deletion variant full-length amyloid
protcin AB1-43 (A22E), AB1-43 (A214), or AB1-43 (A23D) ie advantagcous
for comparing a deletion variant effect thercof with the information of the

rcported wildtype amyloid protein.

Also, in thia invention, pathology of dementia is expccted to be
induced since the variant has been identified in familial Alzheimer’s
disease paticnts, and it is assumed that the portion of AB29-40 inside
the membrane or the cDNA or the peptidec having a partial sequence from
which AB29-42/43 ia excluded is usecd in order to emphasize on a veriant
effect. Also, it is possible to conceive a modified matter obtained by
inducing a chunge in hydrophilic propcrty through modification of
dissociated group for the purpose of improving cercbral blood veasel

barrier or molecular stability.

The variant amyloid protein or the modified matier thereof is a
degeneration product of the deletion variant APP, and a considerably

reduced protein agglutinating property thereof which had not been
known was confirmed.

A3 used hercin, cach of "protcin® and "peptide” means a moleccule

consisting of plural aminn acid residues which are bounded by peptide
binding.

Further, as used herein, “amyloid discase” means diseases, such

as Alzheimer's disease and Down’s syndrome, in which the amyloid
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pratein participates directly or indirectly as ctiology or with which such’
participation ia suspeciled and diseases in which the amyloid protein is
obgerved in neuron lesion, As uscd herein, “diagnosis” mcans a
judgment whether or not an cxaminee suffers Irom the amyloid dixease, a
judgment whether or not there is a risk of suffering from the amyloid
discase in future, snd a judgment whether or not there is u risk of
recurrence of the amyloid discase after treatment. Also, the disgnosis
includes a messurement of a degrec of each of the amyloid dissasc and
the risk.

Other terma and conceptions in this invention will be defined in
detuil in description of embodiments and examples. Nole that Lhe tcrma
are in wusccordance with IUPAC.IUB Commiassion on Biochemical
Nomenclature or based nn mcanings of the terms used idiomatically in
the art. Also, various technologies uscd for practicing the invention
other than the technalogies whose sources are named hersin are
practicable by person skilled in the art without fail based on known
publications und thc like. For example, the technologies In the fisld of
the biogenctics and thc molecular biology are practicable by the methods
dinclosed in or thc methods disclosed in publications cited in J.
Sambrook, E. F. Fritech & T. Maniutis, “Molccular Cloning: A laboratory
manual (224 edition)®. Cold Spring Harbor Laboratory Prcss, Cold Spring
Harbor, New York {1989); D. M. Olover et al. cd., “DNA Cloning®, 2 ¢d.,
Vol. 1 to 4, (The Practical Approach Series), IRL Press, Oxford University
Press (1995); Ausubel, F. M. ct al., Currcnt Protocols in Molecular
Biology, John Wiley & Sons, New York, N. Y., 1995; Nihon Seikagakukai
ed., "Zoku Seikagaku Jikken Koza 1, Idensi Kenkyuho I1I°, Tokyo Kagaku
Dojin (1986); Nihon Scikmgakukai cd., "Shin Scikagaku Jikken Koza 2,
Kukusan Il (Kumikae DNA Gijutsu)®, Tokyo Kagaku Dajin (1992); R. Wu
ed., ‘Methods in Engymology”, Vol. 68 (Recombinant DNA), Academic
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Pruss, New York (1980); R. Wu et al. cd., "Methods in Enzymology” Vol.
100 (Recombinant DNA, Part B) & 101 {Recombinent DNA, Part C),
Academic Press, New York (1983, R. Wu et al. ed., “Mcthods in
Eanzymology” Vol. 133 (Recombinant DNA, Fart D), 154 {Recombinant
DNA, Part E) & 155 {(Recombinani DNA, Part F), Academic Preas, New
York (1987); and the like or by mcthods substantiully the same aa those

described above and modified methods thereof.

Briof Description of the Drawings

Fig. 1 is a resull of muss anslysis of a variant amyloid protein

sccreted from a variant amyloid precursor protein.

Fig. 2 in a result of a dot test conduced for evaluating antigenicity
of variant amyloid protein.

Fig. 3 is a result of a dot test conducted for evaluuting
antigenicity of the variant amylnid protcin on the variant amyloid protcin

and a wildtype amyloid protein.

Fig. 4 is a result of immune precipitation conducted for

evaluating upecificity of an anti-variant amyloid protcin antibody.

Fig. S is a result of immunocytochemistry with the anti-variant

amyloid protcin antibody.

Fig. 6 in a result of a fluorescent immune tissuc double staining
conducted for examining a relationship between a variant amyloid

protein nsing the anti-variant amyloid protein antibody and a

16

””nfg



o

10

20

25

30

ncuroimmune reaction,

Best Mode for Carrying out the Invention

It is possible to isolate and gencratc a variant amyloid proteins of
this invention as a natural protein AB1-40 (A22E), AP1-42 {A22E), or Apl-
43 (A22E) from a ccll of a familial Alzheimer’s disensc paticnt, for
cxumple. It is possible to obtain non-natural variant amyloid proteins
AP1-40 (A21A), ABLl-42 (A21A), AP1-43 (A21A), AP1-40 (A23D), AB1-42
(A23D), and Af1-43 {A23D) also by a known peptide synthcaizing method.
Since materials for the synthesis and mecthads used in steps performed
in the synthesis are well known, person skilled in the art can produce
the desired varient amyloid protein as required by appropriately
performing syntheais, isolation, purification, and the like. Also, it is
posaible to produce the variant amyloid proteins of this invention by a
gene recombinant tcchnology using known hosts such ss E. coli, yeast,
bucillus subtilis, un inscct cell, an animal cell, and a plant cell. A
chemical synthewis may be conducted in uccordance with Examplcs
described later in this epecification, for example, but it is poanible to
employ eny mcthad insofsr as a desired genc and peptide or a compound
thercof are obtained by the methed. For example, it is possible to
combine well-known methods such as the rcaction for producing Boc {t-
butyloxycarbonyl), the DMSO oxidizalion, the alkall reaction, the acid
reaction, the cpoxidation reaction, the silica gel column chromatography,
the alkylution rcaction, the saponification reaction, the heating reaction,
the decarboxylation reaction, the condensation reaction, the reverae
phase high performance liquid chromatography, and the like. Alsa,
there may be performed a method wherein the amino acid residucs

constituting the variant amyloid protein are scquentially reacted to
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evaluate efficiency and reaction product purily as required.  Further, the
aynthegived peptidc may bc altered st an ordinary tcmperaturs, a high
lemperature, by freczing and thawing, or the likc for a desired period of
time. More specificully, thec method may be performed in accordance
with Merrifield, R. B. J. Solid phase pcptide synthesis 1. The synthesis of
tetrapcptide. J. Amer, Chem. Soc. 85, 2149-2154, 1963; Fmoc Solid

Phase Pepride Syntheais, A Practical Approach. Chan, W. C, and White, P.

D., Oxfard University Press, 2000.

The variant amyloid protelns of this invention may include a
modification for promoting synthesie and purification, modification for
promoting physical and chemical stability, modification for activating
stability und instability to in vivo metabolism, conditioning, and the like,
and control modification for cesusing an increase and a reduction in
transorgan delivery efficiency including cerebrsl blood vessel barrier
trunsit. Examples of the control modification include a sequence
consisting of 11 amino acids of Tyr-Gly-Arg-Lys-Lys-Arg-Arg-Oln-Arg-
Arg-Arg (SEQ ID NO 4) (Schwarze, S. R., Ho, A., Vocero-Akbani, A. &
Dawdy, S. F. In vivo protein tranaduction: Delivery of a biologically active
protein into the mousc, Science 285: 1569-1572). By including Lhe
control sequence which is linked by the peptide binding at the N-
terminal, it ia possible to lacilitate transit of the variant amyloid protein
through the blood cerebral barrier to reach a target site of brain at an

improved cfficiency.

Other examples of the modification of the variant amyloid
proteins of this inventlon include transfer RNA-mediated addition of
amino acid to protcin, such as acetylation, acylation, ADP-ribosylation,
amidation, flavin covalent binding, covalent binding of hem portion,

covalent binding of nucleotide or nucleotide derivative, covalent binding
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ol lipid or lipid derivative, covalent binding of phosphatidylinositol,
crosslinking, cyclization, disulfide binding, demethylation, crosslinking
covalent binding formation, cystine formation, pyrogultamste formation,
formylation, gamma-carboxylation, glycosylation, GPl anchor formation,
hydroxylation, iodination, methylation, myristoylation, oxidation, protein
hydrolysis proccssing, phosphorylation, prenylation, racemization, lipid
binding, sulfation, selenoylation, and arginylation; ubiquination; und the
like.

Further, it is tcchnically easy to add, change, and convert a
structure for the purpose of facilitating detection or purification of the
variant amyloid protein of this invention or the antibody prepared by
using the variant amyloid protein as an immunogen or for the purpasc of
adding another function, and such products are encompassed by the
scope of this invention. Further, an immune globulin Fe fragment such
as FLAG-tag, B galactosidasc, alkaliphosphatasc, and 1gG and products
such as GFP obtained by a biogenctical mcthod arc encompassed by the

scope of this invention as the modification addition.

It is possible to crcate thc antibody of the sixth invention by
selcceting the variant amyloid protein of this invention, its modified
matier, or its degcnerated matler (partial peptidc or the like) and by
using the aelccied matter au an antigen. The partial peptide comprises
20 or less umino acid residues, preferubly lesser amino acid residues
such as 5 amino acid reaidues, for cxample. The antigens may be used
in combination for creating the antibody. The antigen ie not neceesarily
the variant umyloid protein of this invention, the modificd mattcer, or the
degenerated matter as it is and may he a protein having a primary
sequence near the deletion variant sive of the variant APP exposed to

outside the conformation.
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Also, in order to crcate the antibody immunospccific to the
variant amyloid protein of thia invention, it is preferable to usc a
compound containing the abovc-described amino acid sequence of the
structure near the deletion variant. Such antibodles arc not particularly
limited insofar as they are bounded immunologically to the site or
recognize the site. The binding or capability of the recognition of the
antibody is decided based on a known antigen antibody recaction. Aa
used herein, “immunospecific® means that affinity to the compound is
substantially larger than that to the reluted proteins or compounds in
the art.

Production of the antibody is practiced by performing immunc
induction having humoral response or cellular response to the antigen by
using, us the antigen, the veriant amyloid protein of this invcntion, the
modified matter thereof, or the degencration matter thereof alone or in a
state of being bounded to a carricr in the prcsence or absence of an

adjuvant,.

It is possible to create the antibody of thc seventh invention by
creating an oligomer from a peptide obtuined by organic synthceis of the
variant amyloid protein and then using the oligomeric variant amyloid
protein as the antigen. This antibody has novel and wusweful
characteristics that it docs not recognize Loth of variunt and wildiype
monomeric amyloid proteins auch as fibrillary amyloid protein forming

scnile plaquc but specifically recognizcs the oligomeric wildtype and

varient amyloid proteins.

Moure spccifically, creation of the antibody is implemented by

immunizing & mouse by injecting a suspension of the amyloid protcin
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with Freund compicte adjuvant, followed by injecting @ suapcnsion of the
amyloid protein with Freund incompletc adjuvant after a month, and
then repeating the same immunization opcration after 7 daye. Also, it ia
passible to create the antibody by immunity induction through immune
stimulation of a lymph cell or a precursor cell thercof under the cultural
candition. The carrier is not particularly limited insofar as it does not
cause advcrae effect on the host, and examples thereof include, but not
limited to, a cellulose, 2 normal saline, buffering normal saline, dextrose,
water, glycerol, ethanol, polymcrized amino acid, albumin, a mixture
thercof, and the like. As the animal to be immunized, 2 mousc, a rat, &
rahbit, a goat, a horse, a cow, and th¢ likc are nmuitably usned. A
polychional antibody is obtainablc as a serum by a known method or by
an antibody recovery method from the merum. A preferable method may

be an immune affinity chromatography.

Productinn of @ monochlonal antibody is performed in such a
manncr that a tissuc [of spleen or lymph node, for exumple) or a cultured
cell contalning antibody activity is recovered from the immunity-induced
animal, and then introducing a transformant into a known permancntly
proliferative cell (mye¢loma strain such as P3X63AgB, for example). For
example, 4 hybridoma created from the untibody producing ccll and the
pcrmanently proliferative cell is subjccted to cloning, and then a
hybridoma producing the antibody specifically recognizing the variant
amyloid protein according to thia inventivn is selected to collect the
antibody from a culturc medium of the hybridoma. Practical cxamples
include the methods disclosed in the hybridoma method {Kohler Q. und
Milstein C. (1975) Nature 256, 495-497, the trioma method (Kozbor et al.
Immunology Today (l983) 4:72), and the EBV method (Cole ct al.
Monoclonal antibodice and cencer therapy, Alan R. Liss, Inc., (1985): 77-
96}, and various other methods.
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It ia possible to use the antibady for jdentification, detecuon, snd
quantification of the variant amyloid protcine of this invention or for
preparation and purification of the variant amyloid proteins through the
affinity chromatography and the like. It is poussible to modify the
matibody into 8 human antibody by employing a known method.

Morc spccifically, the antibody showing activity of increasing Lhe
activity of thc variant amyloid protein of thia invention among specific
antibodics of the variant amyloid prateins of this invention is uaeful as a
calibrator for a compound to be subjected to scrcening of an amyleid
protein generation inhibitory drug or as screening mcans. Examples of
assayn using the antibodies for the variant amyloid proteins of this
invention include the radicimmunoanssay, the competitive binding assay,
the high performance liquid chromatography, the western blot analysis,
the ELISA assay, and 8 combination thereof.

The eighth invention and the ninth invention sre amyloid discase
diagnostic mcthods characterized by measurement of an expression
product of the human variant amyloid protein gene of the first invention.
That is, the variant amyloid protcin of this invention {3 a causative
protein isolated and identificd from the paticnt with familial Alzheimer’s
discaxse, and it is possible to diagnose the amyloid diseases such as the
Alzheimer's dieeasc through measurcment of abundance of the variant
amyloid protein. Further, in the casc where the variant amyloid protein

of thin invention is administcred exogenously, it is possible 10 measure
abundance thereof.

In thc case where an mRNA is the expression product, it is

posasible o conduct the measurcment by performing quantitative prabe
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hybridization or by using a micro array. As a hybridization mcthod
vaing a standard DNA probe, it in poasible to cmploy the sliele-specific
oligonucleotidc probe method, the oligonucleotide ligation assay, the
invader method, and likc known mcthods. Also, it is possible to
mecusure the mRNA amount by a quantitative RT-PCR using an mRNA

isolated from an examinee as a template,

Purther, in the case where the variant amyloid protein ia the gene
gxpression product, it is preferable to une the antibody of the sixth
invention. Particularly, use of a labeled antibody makes iL possible 1o
achicve dclectlon with convenicnce and high accuracy. An cnzyme,
radivisotope, or a fluerochromc may be used for the labeling. The
enzyme is not particularly limited insofar as i1 satisfies conditions such
as having a lurge turnover number, being stable when bounded to the
antibody, and specifically staining the matrix, and those ordinarily used
for E(A, such us peroxidasc, B-galactosidase, alkaliphosphatase, glucose
oxidamse, acetylcholinestcrase, glucose-6-phosphorylated dehydrogenase,
and the like may be uscd as the ensyme. Also, an enzymc inhibitor,
coenzyme, and the like may be used. Binding of the enzyme to the
antibody may be performed by employing a known method using a
crosslinking agent such as a mealeimide compound or the like. As the
matrix, a known substance may be uscd depending on the type of the
enzyme Lo be used. For example, 3,3'5,5"-tetramethylbenzydine is used
in the case of using pcroxidasc sm the cnzyme, or, paranitrophenol or the
like is uaed in the casc of using alkaliphosphatasc as the enzyme. As
the radioisotope, those used in ordinary RIA, such as 12¢] and IH, may be
used. As the fluorochrome, thosc used in ordinary fluorescent antibody
methods, such as fluorescence  isathiocyanute {FITC) and
tetramethylrhodamine isothiocyanate (TRITC) may be used. In the case

of using the enzyme, a matrix capable of coloring by degeneration
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through an enzymatic effect is added; enzyme sctivity ia detcrmined by
optically measuring a degeneration amount of the matrix; thc enzyme
activity is converted into a bounded antibody amount; and an antibody
amount is calculated through comparison with a atandard veluc. In the
casc of using the radioisotope, a radiation amount gencrated from the
rudioactive isotope is measurcd by a scintillation counter or the like. In
the case of using the fluorochromc, an amount of fluorescence is
mcasured by using a measxurcment device combined with a fluorescence
microucope. Also, it is possible to perform the measurement by using a
flow cytometer. Further, a sandwich method (thc¢ ELISA method when
an enzyme is used for labeling) using a primary antibody and a labeled
secondary antibody may prefcrably be used.

Hercinafter, the cell of the tenth invention and the animal of the
eleventh invention will be dencribed. It ia possible to create the animal
or the cell by a method of injecting the variant amyloid protein solution
to an animal, a methad of administering u substance obtained by a metal
colloid and the varlant amyloid protein to an animal, a method of
introducing the varient APP genc of the second invention or the cDNA
thereof into an animal or a cell in accordance with a gene therapy using
a retravirus vector or an adenavirus vector, a calcium phoaphate method,
a method of using a liposome or a red blood cell ghost, an electropolation
method, a method of introducing the variant amyloid protecin or the

peptide thercof into a cell by a microinjection method using s glass
pipette, and the like.

Further, it is possible to creatc the animal and the cell in
accordance with ® known transyenic animal creation method {Proc. Nad.
Acad. Scl. USA 77, 7380-7384, 1980, for cxamplc). Morc apecifically, it

is possible to creute a desircd transgenic animal by introducing the
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variant APP genec of the second invention iato a totipotency cell of a non-
human animal {prefcrably a mouse or a rat] to generate & splid matter
from the cell and then selecting the solid matter in which the varient APP
gene is incorporated into a genome of a somatic cell. As thc mcthod of
genc introduction into the totipotency cell, a physical injection of an
exogenous gene DNA (microinjection method) is oplimal in vicw of a
production efficiency of thc solid tranegenic animal and a transfer
efficiency of the introduced gene to the next generation, A fertilized egg
into which the gene was injccted is transplanted in a fallopian tube of a
fostcer parent, and then an animal born as an individual is brought up
beside the fonler parent, followed by extraction of a DNA from u part of
the body (tip of tail or the like). After that, southern blot analyais or a
PCR aseay is performcd 50 sr te confirm exiatence of an exogenous gene
in the extracted DNA, A primary hcterozygous animal in which the
exogenous genc is introduced into one of diploid chromosomen is
obtained as described above, and it is possible to obtain a homozygous
animal by mating the hetcrozygous animals. The tranugenic animal of
this invention includes the primary heterosygous animal, the
homozygous animal obtained by mating the hcterozygous animals,

descendants thereof, and embryos thercof.

The twellth invention Is the method for probing a thcrapeutic
agent component for the amyloid disceses using the cell or the snimnal.
More specifically, a candidatc substance is brought into contact with the
animal or the cell, and an amount of sn expression product {mRNA or
variant amyloid protein) of a variant APP genc expressing in the animal
tissue (central nervous system tissue} in the cell by the methods same an
those of the diagnostic methoda of the eighth and ninth inventions. The
candidate substance capablc of reducing the cxpression product amount

in used as the therapentic agent component. Also, a substunce
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influencing on the activity of the variant amyloid protein cxpressing in
the cell or the snimal tissue is determined as the therapeutic agent

component.

The candidatc substancc to be used for the screening method
includes un organic or inorgunic compound {particularly low molecular
compound), a protein, a peptidc, and the like, for example. Of these
aubstances, functiona and structures may bc known or unknown. Also,
combinatorial chemical library is elfeclive means as a candidate
substance group for spccifying the desired substance efficiently. The
combinatorial chemical library is a collection of chemical compositions
gencrated by combining various chemical building blocks of reagents and
the like hy a chemical gyntheais or a biological synthesis. For example,
a linear combinatorial chemical library such as a peptide library is
formed by combining a aet of building blocks (amino acids) with a length
of a given compound (the size of the peptide] by all poasiblc methods, It
is possible to synthesize various chemical compositions through the
combinatorial mixing of chemical building blocks. For example,
systematlc combinatorial mixing of 100 commutative chemical building
blocks results in 100 million tetrameric compounds or 10 billion
pentameric compounds (sce Qallop ct al., {(1994) 37(9): 1233-1250, for
example]. Prepsration and scrcening of combinatorial chemical library
are well-known in the art {see United States Patent Nes. 6,004,617 and

5,985,365, for cxample). Also, it is posaible to use various commercially
uvailable libraries.

The thirtcenth to sixteenth inventiona arc anti-mmyloid discase
drugs cach containing the variant amyloid protein, the peptide. the ¢cDNA,
or the antibody of this invention. Each of the drugs controls an amyloid

protein production nmount or a cerebral accumulation amount thercof o
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prevent and treat the diseases as well as to amelioratc symptoms. More
specifically, the antibodies of the sixth invention and the seventh
invention arc provided for solving problems of udversc reaction in the
conventional indirect immune therapy. The variant amyloid protcin, the
peptide, or the cDNA functions se an antigen molceulc for producing an
antibody effective for inhibiting or suppresaing polymerization of the

wildtypc amyloid protain in vivo.

Each of the components is formulatcd by known method and
means into the form which is capable of being introduced into a living
body or cell. In the case of the cDNA, a drug form may be such that an
expression vector into which the ¢cDNA is integrated in integrated into
hollnw nanoparticles presenting biorccognition moiccules or a known
virus vector (retrovirus, adenovirus, adeno-associated virus), for example.
By introducing such drug into a living bady by a gene therapy method, it
is posnible to express the variant amyloid protein in living cells., It is

alao possible to adopt a gene therapy method of injecting a aolutien of

. the cDNA into the muscle. Further, in order to formulate the variant

emyloid protein, the peptide, or the antibody into the form introducible
into a living body, it is possible to blend the variant amyloid protein, the
peptide, or the antibody with a curricr solution which does not change
atruciures und functions thereof and is pharmacologically acceptable. it
is also possible to employ a methnd wherein an organ or a ccll taken out
of a living body is subjected to a treatment with the protein or the
peptide in vitro to induce a desired character and then the organ or the
cell js returned to the living body. Also, a method wherein a cDNA
cxpression vector is introduced into an organ or a cell tuken our of a
hiving body and then the organ or the cell is returned to the living body
may be employed as & mode of the therspy. In such cuse, the

microinjection methad may be employed for the introduction into the cell,
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for example. Also, an intracellular introduction method using lipid
(BioPORTER {Gcne Therapy Systems, USA), Chariot (Active Motif, USA),
und the like) may bc employcd. Further, each of the anti-amyloid
discasc drugs of this invention may be formulated into a proper form

that enhances transport efficiency thereof 1o the cerebral tissue.

The variant amyloid protein, the peptide, the cDNA, or the
antibady, which arc the eflective ingredients, may be used slone or in
combination with a modified matter thereol or a degencrated matter
thercof. Further, the variant amyloid protein, the peptide, the cDNA, or
the antibody may be used concomitantly with a compound that is
advantageoua for thc therapy. A preferublc mode of a systemic
administration of the drug of this invention is injection, particularly
intravenous injection. It is also possibic to usc another injection
pathway such as subcutancous injcction, intramuscular injection, or
intraperitoneal injection. Another means for the systemic
adminiatration is a trunsmucoesal or tranadermal administration using a
pcnetruting agent such as a bile acid salt and adrenal acid or other
surfactants. Further, when an centcric formulation or a capsule
formulation is successfully made, an oral administration is ponssible.
The administration of the drug corapositions may be topical, and a form

may be an ointment, a paste, a gel, or the like.

Examples

Hereinafter, this invention will be described in particulars based
on but not limited to the following Examplca.
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Example 1
Detormination of Delotion Variant APP Base Sequence

Genome DNA was extracted from blood of a familial Alzheimer's
discasc paticnt, and total basec sequcnces cach encoding a ¢cDNA of cach
of presenilin 1 (PSEN1), presecnilin 2 (PSEN2), and APP, which are known
to be causative genes, were subjecied to PCR amplification by using the
obtaincd DNA as a matrix and then analyred with the use of PRISM
model 310 sequencer manufactured by ABI (Perkin-Elmer, CA). Ae a
result, a varinnt was found in an amyloid protein coding region (SEQ 1D
NO 1) of the wildtypc APP gene cDNA (deletion of thrce bascw gua at
pasitions 1852 to 1854 of SEQ ID NO 1).

Example 2
Determination of SBtructure of Amyloid Protein S8ynthesized from
Deletion Variant APP Gene cDNA

Since the variant APP genc cDNA obtained in Example 1 had the
variant inside the amyloid protein, a §§ secretase or y scerctase cleavage
site was examined. Then, an expression vector of the variant APP gene
cDNA was introduced into human cultured cell HEK cells known to
express APP an well as to produce and sccrete smyloid protein. The
cxpression was lefl to occur for 2 daya to obtain a culturc supernatant,
and an immunaprecipitated fraction obtained by using an anti-amyloid
protcin untibody was subjccted to a muss analyeis with the usc of
AXIMA-CFR manufactured by Shimadzu Corporation. Thce remult is
shown in Fig. 1.

As is apparent from Fig. 1, an cxpcrimental obscrvalion valuc

obtaincd as a molecular weight of AB1-40 (AE) which is the amyloid
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protein secrcted from the variant APP genc cONA expressed in the
human cultured cell HEK cclls was 4200.51. Thia molecular weight wae
almost the same as that of a theoretical calculation value 4200.69 of a
molecular weight in the casc of a deletion of Glu at position 21 of AP1-40.
That is, it was demonatrated that the delction variant amyloid protein is
produced and aecreted in & state where the conventional §§ secretase and
¥ aecretase cleavage niles are retained in this deletion variant APP. More
specifically, it was demonstrated that the variant amyloid protein is Ap1-
40 wherein an amino terminal starts with Asp and terminates with Val
with Glu at position 22 being deleted.

Example 3
Quantification of Amyloid Protein Synthesized
from Deletion Variant APP

It wan demonatrated that the deletion variant APP expressed in
thec human cultured cell HEK cells produces and secretes two types of

variant amyloid protcins similar to the wildtype APP as shown in Tale 1.

Table |
[AB42 (pg/ml) [ AB4O (pg/ml)
Control 0 . 0
Wildtype APP__ | 26 200
Variant APP 24 190

Note that s vacant expression vector dissolved into a normal
salinc was uscd as the control in Tuble 1. Also, AB42 represents Afi1-42
and AB1-43 or AB1-42 (AE) and Ap1-43 (AE}, and Af40 represents AB1-40
or AB1-40 [AE),
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Example 4
Toxicity of Varlant Amyloid Protein

The variant amyloid protein used in Examplc 4 was an organically
synthesized peptide thai has an amino acid sequence and a mans samc
as thone of the variant amyloid protcin secrcted from the cells according
to amino acid sequence and muas analyses. Through examination of
neuron toxicity with the wuse of the synthetic pecptide, it was
demonstrated that the synthetic peptidc has a lower toxicity than the

conventional wildtype amyloid protein. The result is shown in Table 2

Table 2
Control | Wildiype AR, Variant A |
 Survival Rate (%) 100 40 90 i

In Table 2, the wildtype AP or the variant AP rcpresents Af1-40 or
AB1-40 {AE), and the control represcnty AB1-40 having a reversc amino

acid sequence of an amino acid sequence of the wildtype Ap1-40,

Example 5
Agglutinating Property of Variant Amylold Protein

The variant amyloid protein used in Example 5 was un organically
synthesized peptide that has an amino acid sequence and a mass same
as those of the variant amyloid protein secreted from the ccll according
to amino acid sequence and mass analysesn. Through examination of
protein agglutinating praperty by using the peptide by thiofluvine T
binding ability, it was demonastratcd that the agglutinating activity of the
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variant amyloid protein of this invention is considerably lower than the

conventional wildtype amyloid protcin. The rcault is shown in Table 3.

Tablc 3
C OHr [12Hr (24Hr
| Wildtype A 0 6l 100
Variant Ap 0 2 I 2

In Tuble 3, thc wildtype AP reprecsents ABl-42, and the variant AR
represents ARL-42 (AE). The agglutinating activity of the wildtype AB1-
42 under the conditiona of 100 micrograms/ml {PBS]) at 37°C for 24
hours waas set to 100%.

Example 6
Antigenieity of Variant Amyloid Protein

The peptide organically synthesized from the variant amyloid
protcin wae heated at 37°C for 24 hours to create an oligomer.
Identification of the olignmer was conducted by confirming: detection of a
large amyloid complex (dimeric, trimeric, or more) by Weslern blot;
abscnce of amyloid fiber proved by electronic microscopic obscrvation;
and thiofluvine binding reaction negalive.

An antibody having the oligomeric variant amyloid protein us an
antigen was crcated. For thia purpose, a suspcnsion of a peptide
dissolved into PBS and Freund complcte adjuvant solution was immune-
injccted into a mouse. Alter A month, the mouse weas immunized with a
suspension containing Freund incomplete adjuvant in place of Freund
complete adjuvant, and the same immunization opcration was repeated
after 7 days. Blood in an amount of 100 microlilters waxs collected from

the tail vein of the mouse, and reactivity thereof was confirmed.
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A plurality of PVDF membranc strips spottcd with thc antigen
peptide was prepared. After drying the PVDF membranc strips, they
werc blocked with PBS containing a 20% cow serum. Then, the
membrane strips were separatcly placed in small reaction boxes Lo be
reucted with 1/150 diluted mouse serums (No. 1 to 8) (Fig. 2). The
membrane strips were subjected to a reaction with an avidin-biotin
complex by using biotinylated labeled antimousc IgG goat antibody as a
secondary antibody. Detection was performed by observing antibody
titers through DAB coloring. The lcfimost mcmbrane strip is onc
example of a reaction using as a control a rabbit antibody capable of
rccognizing an N-terminal margin.

Referring to Fig. 2, membrane strips shown in the dot tcst were
rpotted as being shifted in a vertical dircction from one another in order
o distinguish the one from another. The membruane strips were dotted
with 10 ng, 1 ng, 0.1 ng, and 0.01 ng, PBS and slbumin in this order
from the top. [t was revealed that the antiserum of L/150 dilution
requires at least 1 ng of antigen and is not detccted when the antigen
amount is less than 1 ng. Further, there was no reaction with bovine
scrum albumin (BSA}. The important fact is that the antibody capable
of recognizing the oligomeér peplide was identified in all the mouse
serums of thc 8 test mice without cxception, snd that the high and
reproducible antigenicity of the oligomeric variant amyloid protein was
confirmed.

Further, it was confirmed that an anti-variant amylaid protcin
antibody creasced by using thc variant umyloid protein as an antigen
reacts nol only with the variant amyloid protein bulL also with thc
wildtype amyloid protein (Fig. 3]. Referring to Fig. 3, the test was
conducted in the sameé manner as described above except for using the
wildtype amylold protein in placc of the variunt amyloid protein. The

membrane strip was dotted with 10 ng, 1 ng, 0.1 ng, and 0.01 ng of the
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Example 7
Specificity of Anti-Variant Amyloid Protein Antibody

Specificity of the anti-variant amyloid protein antibody wae
confirmed in such s manner that the variant amyloid protein oligomer
was immunoprecipitated by using the obtained antiserum and then
detected by using another ordinary umyloid antibody by western blot.

The lcltmost mcmbrane strip in the immunoprecipitation teat
shown in Fig. 4 is one cxample of n reaction using as s control a rabbit
sntibody capable of recognizing an N-terminal margin and detection with
the use of thc samc antibody. The arrows indicate electrophoresis
patterns of the amyloid proteins, and the monomeric lorm {molecular
weight: 4 kDa), Lthe dimeric form (mnlecular weight: 8 kDa), the trimeric
form {molecular weight: 12 kDaj], the tetrameric form (molecular weight:
16 kDa), and the pentameric or larger form {molecular weight: 20 kDa)
are shown in this order from the bottom to the top. It was revealed that
mouse serums examined herein (Nos. 2, 3, and 4) recognize and bounded
to the dimcric or larger oligomers. The ordinary amyloid antibody
rceognizes wmonomeric form, but the anti-variant amyloid protein
antibody doca not recognize the monomeric form.,

Next, oligomer antibody activity of the aati-variant amyloid
protein antibody was quantitatively measured (Table 4). In this
mcasurement, 100 ng, 10 ng, and 1 ng of the variant amyloid protein
oligomer, PBS, or cow albumin were bounded to a 96-hole plastic plate
and then blocked by a 20% cow serum PBS 1o test 1/450 diluted mousc
serums {Nos. 2, 3, and 4). A peroxidasc-lubeled antimousc IgG goat
antibody was uscd as a sccondary antibody.
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Table 4
Oligomer 100ng |10ng |[lng |PBS [BSA
tein
3;mg 1.25 0.45 0.06 10.05 ;0.08
a3 1.50 0.26 __10.08 J0.05 ]0.08 _
4 1,19 0.16 _]0.07 (0.07 1030
PBS 0.02 0.02 0.02 ]0.02 0.02

It is epperent from Tablc 4 that the anti-variant amyloid protein
oligpmer antibpdy does nol react with BSA nor the monomeric amyloid

protein but reacts specifically with the oligomeric amyloid protein.

Example 8
Immunohistochemiatry with Anti-Variant Amyloid Protein Antibody

Specificity of thc anti-variant amyloid protein antibody was
examined through fluorescent antibody staining using a formalin-fixed
Alzheimer'as discaxe cercbral tissue section (Fig. 5. The anti-variant
umyloid protein entibody was reacted at 4*C overnight as a primary
antibady, and then the cerebral tissue scction wash washed with PBS
containing a 0.05% Tween 20, [ollowed by reaction with a Texas Red-
labeled antimouse IgG antibody which was uscd as a secondary antibody
for 2 hours, and then washcd mgain to be encapsulated with an
encapsulating agent containing an fluoreacent antiphotobleaching agent.
Obaervation was conducted by using a confocal laser scanning
microacope (Axiovert 100; product of Zeise, Germany).

The rcsult is as shown in Fig. 5, and the stainability was such
that a dot-like distribution in neuron waa ohserved, which coincides with

reported publicatione of the oligomcric amyloid protein (Non-Patent
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Document 8; R. H. Takahashi, C. G. Almeida, P. F. Kearcy, F. Yu, M. T.
Lin, T. A. Milner, Q. K. Guuras, Oligomerization of Alzheimer’s amyloid
within proccsses and synapscs of cultured neurons and brain, (2004) J.
Neurosci. 24: 3592-3599; R. Kayed, E. Head, J. L. Thompson, T. M.
Mcintire, 8. C. Milton, C. W. Cotman, C, G. Glabe, Common structurc of
soluble amyloid oligomers implics common mechanism of pathogencsis,
{2003) Science 300: 486-489).

More specifically, it was confirmed thet the anti-variant amyloid
protcin antibody created by using the vligomeric amyloid protein as the
antihody recognizes the oligomeric amyloid protein but does not

recognize senile plaque that the fibrous amyloid protein forma.

Example 9
Anti-Variant Amyleid Protein Antibody and Neurolmmune Reaction

Antibodics induced by the conventional vaccine therapy (D.
Schenk, R. Barbour, W. Dunn, ct sl. Immunization with amyloid-beta
attenuates Alghcimer-discanc-like pathology in the PDAPP mouse, (1999)
Nature 400: 173-177) usc the wildtype amyloid protein (Abetn;.qz) as the
antigen and stain scnile plagque (C. Hock, U, Konietzko, A.
Papassotiropoulns, et al., Generation of antibodicas specific for beta-
amyloid by vaccination of patients with Alzheimcerdisease, {2002) Nat Med
8: 1270-1275). Further, it has been reported that adverse effcct of an
enccphalitis rcaction had bheen caused by the antibody (J. A. Nicoll, D.
Wilkinson, C. Holmes, P. Steart, H. Markham, R. O. Wecller,
Neuropathology of human Alzheimer's diseaae following immunization
with amyloid beta peptide: a casé report, (2003) Nat Med 9: 448-452; J.
M. Orgogozn, S. Gilmun, J. F. Durtigues, B, Laurent, M. Puel, L. C. Kirby,
P. Jouanny, B. Dubois, L. Eisncr, S. Flitman, B. F. Michel. M. Boada, A.
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Frank, & C. Hocl, Subacutc meningoencepholitis in a subset of patients
with AD after abetad42 immunization, (2003) Neurology 61: 46-54).

In order to compare a complement molecule (C3d) activated as an
inflammatory reaction marker with the stains with the anti-variant
amyloid protcin antibody, an anti-variant amyloid protein mouse
antibody and an anti-C3d rabbit antibody were mixed to be used as the
primary antibodies and thcn reacled at 4°C overnight, and then the
cerebral tissuc section was washed with PBS containing a 0.05% Tween
20, followed by reaction with a mixturc solution of a Texas Red-labeled
antimouse 1gG antibody and an FITC-labeled antirabbit 1gQ ancibody,
which werc used as the secondary antibodies, for 2 hours, and then
washed agsin to be encapsulated with an encapsulating agent containing
a fluorcscent antiphotoblcaching agent. Observation was conducted by
ueing a confocal laser scanning microscope (Axiovert 100: product of
Zeiss, Germany).

The result is as shown In Fig. 6. Shown in Fig. 6 are double
stain images of the samc uection, Shown in Rig. 6{a) is the ataining
image of the anti-variant amylold protein mousc antibody, and shown in
Fig. 6(b) is the staining image of the unti-C3d rabbit antibody, which
were detected as differcnt luorescent images. As is coinciding with the
conventional report (P. Eikelenboom, F. C. Stam, Immunnglobulins and
complement factors in senile plaques, (1982) Acta Neuropathol 57: 239-
242; P. Eikelenboom, C. E. Hack, J. M. Rozemullcr, F. C. Stam,
Complcment activation in amyloid plagques in Alzhcimer'a dementia,
(1989) Virchows Arch §6: 259-262; P. Eikclenboom, J. M. Rozemuller, F.
L. van Muiswnkel, Inflammation and Alzhcimer's disease: rclationships
between pathogenic mechanisms and clinical expression, {1998) Exp
Neurol 154: 89-98; P. L. McGeer, E. Q. McGeer, inflammation,
sutlotoxicity and Alzheimer disease, [2001) Neurobiology of Aging 22:
799-809; P. Eikclenboom, A. J. M. Rozemuller, J. J. M. Hoozemans, R.
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Vecrhuix, & W. A. van Gool, Neuroinflummation and Alzheimer Disease:
Clinical and Therapeutic Implications, Alzhcimer Discasc & Aasociatcd
Disorders, (2000) 14, Suppl. 1: 854-861), C3d which is an activated
neuroimmunc complement reaction marker has a distribution coinciding
with senile plaque. However, Alzheimer's diseame ccrebral tissue
localization of C3d did not coincide with the oligomeric amyloid protein
localization which is the anti-variunt amyloid protein antibody staining

image.

Industrial Applicability

This invendon provides a novel variant amyloid protein and its
Bene relating to patholagy of amyloid diseasea such as Alzheimer's
disease, and provisions of a movel drug composition and a diagnostic
measure utilizing the characteriutic arc useful in the fields of clinical und

banic studies particularly of the amyloid discases such as Alzhcimer's
discase.
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CLAIMS
1. A human varinnt amyloid protein, which, in SEQ 1D NO. 2,
consists of the amino acid scquence of:
m 49 amino acids with deletion of Glu at 618th in the
S scquence from 597th to 636th;
(2) 41 amino acids with deletion of Glu at 618th in the
scquence from 397th to 638th;
)] 42 amino acids with dcletion of Glu at position 618th in
the scquence from 597th 10 639th;
10 4) 39 amino acids with deletion of Alg at 617th in the
scquence from 597th to 636th;
3) 41 amino acids with dcletion of Ala at 617th in the
sequence from $97th to 638th;
(6) 42 amino acids with dclction of Ala at 617th in the
15  sequence from 597¢h to 639¢th;
{7) 39 amino acids with delction of Asp at 619th in the
sequence from 597th to 636th;
{8) 41 amino acids with delction of Asp at 619th in the
scquence from 397th to 638th; or
20 (9) 42 amino acids with deletion of Asp at 619th in the
nequence from 597th to 639th,

2. A peptide which is a part of the human variant amyloid
protein of claim 1, comprising 5 to 28 amino acida preccding and

25 following the deleted amina acid residue in SEQ 1D NO 2.

3. A human gene encoding s varlant amyloid preccursor

protein for the human variant amyloid protein of claim 1.

30 4, An mRNA, which is a transcription product of the human

39
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gene of claim 3,

5. A cDNA synthesized from the mRNA of claim 4, which
consists of the base scquence of SEQ ID NO 1 with delction of bascs at
1852nd to 1854th.

6. An untibody specifically recognizing the human variant

amyloid protein of claim 1.

7. An untibody prepared by using an oligomer of the human
veriant amyloid protein of claim | as an antigen and specifically

recognizing an oligomeric amyloid protein.

8. A diagnostic mcthad of amyloid diseases, which comprises

detccting an existence of the human amyloid protein of claim 1.

9, A diagnostic method of amyloid discases, which comprines

detecting an existence of the human gene of claim 3 or the mRNA of
claim 4.

10. A ccll expressing the human gene of claim 3.

11 A non-human snimal having in vivo the variant amyloid

protein of claim 1, and a tissuc and a cell derived from the non-human
animal.

12. A mcthad for screening a therapeutic agent comgponent for
the umyloid discases, which comprises contacting the celt of claim 10 or
the non-humsn animal, the tissuc, or the ccll derived from the non-

buman animal of claim 11 with a test substance, and measuring

40
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behavior and activity of 4 human variant amyloid protcin in thc cell or

the tissue.

13. An anti-amyloid discase drug containing the variant

amyloid protein of claim 1,

l4.  An anti-amyloid discase drug containing the pcptide of
claim 2,

18. An anti-amyloid discase drug contuining the cDNA of
claim 5,

16. An anti-amyloid disease drug containing the antibody of
claim 6 or 7.

4]




ABSTRACT

It is intended Lo provide a novel amyloid protein (human variant
amyloid protein) useful as an antigen molccule or the like for improving a
vaccince therapy. This human variant amyloid protein is a protein with
deletion of Glu at 22nd, Ala at 21st, or Aap at 23rd in a normal (wildtype)
amyloid protein [Ap1-40, AR1-42, or AP1-43) consisting of 40, 42, or 43

umino ucida.
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DESCRIPCION

. nrnqg
PROTENA VARIANTE AMILOIDE

Campo Técnico

Esta invencién se relaciona con una proteina variante
amiloide que existe en pacientes con enfermedad de Alzheimer
familiar asl como también la utilizacién y e desarrolle de tal

proteina variante amiloida.

Antecedente de la Técnica

Una proteina amilcide es un %.ipo de lesién de %ejido gue se
cbserva en =ejldos cerebral de no solo pacientes con enfermedad
de Alzheimer y sindromc de Down sinc también sujetcsa con nmadurez
nozma.. la prozeira amiloide consiste ds 40 a 42 o 43 aminodcidos
ricos an aninodcido hidréfobo y ac puede producic por cliivaje
aldcolitico de una prcteina precuracra amiloide {raferida de aqut
_en adelante como APP) que s un precursor de eosta. El APP
cpnaiste de 695, 731, o 770 aninoaclidos, que es una proteina de
membrana tipo 1 con un dominio de membrana imnicod, y tisne su
terminal amino afuera de la céiula. La diterencla en el nimcro de
aminodcidos depende de la presencia o ausencia de vn gitio activo
de irhitidor de proteasa del llamado tipo Kunilz sn la regién

extracelular.

Un componente principal de la neurona es el APP que consisto

de 6§95 aminodclidos (referido de ag:i en adelante como APP695}. En
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<ambio, el APP consiste de 770 aminoécidss {de agul en adelance
referido como APP770 de loa cuales la secuencis base de cADN y a
secuencia de aminoécido se muestran coms SEQ ID NO 3) incluye una
secuencia de aminodcido {75 aminodcidos de Glu a Lys en 1la
posicidén 363 de la SEQ ID N 3) que no se incluye en especia
xmolecular de APPE95. El AP2770 es una agpecie mroleczlac gue tiene
la secuencia de aminodcido idéntica a aquella de la APP6&9S
d-fcrente de la secuencia de aminodcido de insercién identiZ<cada
anteriomente. Una isoforma llamada APPI31 se conoce en adicién
al APPG3IS y APPIT), y este AFP conaiste de 751 aminodcidos y
falta en 19 aminodcldos (Met en la posicién 345 a Llys en la
posicidén 363} de APPI70. La secuencia de amincdcido (56
amlnodcidos de Giu en la posicién 283 a Ala en la poszicidn 344 en
la secuencia de aninodeido de APP770) dnsertada en APP?51 ¥y
APP7?770 tiene actividad iniibidora de prcteasa del tipo Kunitz y

sa considera se expresa en célu.as dlferentes d= neurocnas.

El APP695 es una lsoforma que sa expresa principalmente en
la neurorna y e3 una proteina de megbrana tipo 1 capaz de pusar a
tzavés de la membrana celular ura vez y que tiene un dominio de
transmembrana {254 aminofcidos de glicina en la posicidn 625 a
leucina en 1a posicién 643). La proteina amiloide consislke de una
especie molecular de proteina mias corta qgue tiene 40 aminoacidos
de APP695 (SEQ ID NO 2) de Acido aspsraginico en la posicién 597
n vallna en la posicién 636 que existe afuegsa de la célula y una
especie molecular de protelza mayor gue Liena 42 o 43 aminoacidos
que terminan en alanina an la posiclén 638 © treonina en 1la

posicién 639.
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La bioactividad .de la proteina amiloide se ha probado
axperimrentalmente y su toxicidad de reurona se considera 88 un
factor clave para el inicio de la enftermedad de Alzhelmer
{facumentoa 1 y 2 Diferentes de Patantes). Con el tin de producir
la proteina amiloide del APP, s8on naecesariaa vraacciones
importantes de dos etapas. En la primera etapa, el ~ermizal amino
de la proteina amilcide se prepara por clivaje APF mediarnte f
secretasa. En 10 ssgunda c¢tépa, el tcrnlna)l carboxilo de la
prozcina amiloide se cliva al dividir por y secvetasa, originando
por lo tantc la disociacidén de la proteina amiloide y el
fragmento citoplésmico de A2P. De acuerds con 1os hallazgos
convencicnalas, se ha considerads que.la sagunda etapa de clivaije
octrre en .a pcsicidi gama (Y) que es el terminal carboxilo de la
prozaina amiloide (enktre Val en la posicidén 71, y Ile en la
poaicién 712, entre Ala en la poaicidén 713 y Thr en la posiclén
714, o entre Thr en la posicidén 714 y Val sn la posiclitn 715 de
APP?T0 de la SEQ ID XNO 3}:; sin enbarge, se ha reportade
recientemente que la segunda etapa de clivaje ocurre cn la
posiclén épsilon {r) (entre Thr en la posicién 719 y leu en la
posicién 720 o entre Leu en la posiciédn 720 y Val en la pesicidn
722 del APPT70 de la SEQ ID NO 3) que es cercano al citoplasma y
corriente atajo de 3 residuos de aminodcidos gor 10 aminodcidos

{an la direcciédn del terminal carboxilo).

La lesién de ncurona intracerebral de _a enfermedad de
Aizhoimar ogurre en avance de sintomas anormases ciinicos tal
como desorientacién, declinacién de las menoria, amnesia,

declinacién en el intelecto, y trastorno de comportamicnt . Ta&
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lesiém naureonal incluye deponicidn Ze  protelna aﬁil:ide,
altarzeidn ferril newrcnal, y poardida celulaz, y la dsposicién de

Froieina amiloide es la —eaccisfn patoligica inicial.

Se conaldera mue ls hipstesis amiloide, en 1la gus la
produceldn ¥ deposicida de proteina amlloids scn hipotéticaments
ls cousa de la anferp=dad de hlzheimer, evs ilmportante snbenders el
pregraso de la enfermedad de Alzheimer, ¥ uns de laz raza:as pera

la impcriancia se hzlla en 21 astudic de enfermedad des Alzheimer

Fanilis=.

El concepio cue La ¥ sacrstasa es un products: de gen de
presenilina 1 (Doocumente 3 JiZerenbe de Fatente) y la presenilina
2 [Cocumantozx 4 y 3 Diferentes de Patence: presantas en el
cromagoma 14, ae ha agcenltudo amplianenie gue se han deacacieria
por =sez genes reeponsables del inizic —emprano de enfermsdad ce
Alzheimer familiar; w#lm embergo, este concepter no s ha

complaksda,

Br rAZdN & qua al APF también o3 un gen reaponsable ded
inicic temprano de enfermedad ra Alziwimer fzriliar (Documemto €
. Diferantes de Pateais), =se demuestra gue una placallidad da
factores asstién lnvolucradca en la eticlegia de la cniazmedad de

Alzheimer gque es un btioe de dem2naczia.

Como 5r describii anteriormesnts, 1la rpreteinaz aniloide
consist= de dom conpponent=s. Tno &= elloa =s sl cCRponents de
proctsina aniiodde més corlon (oa anqui en adelsnte referids conc

aAf1-40) gua parte dgl Sclde asparaginigo wara termlnac en valina
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en la pzsicddn 40, v el otrs @3 <ol componenka de proteina
anlislde maycr gqua nonsiste de &2 ¢ 13 sRincdcidfos gue parkan del
dcids asparaginico {ignal como «l AfL-40C gue conxiste de 40
‘ amincacides) y o maysr que gl ABl-40 por aminodcides de 2 o 3
regiduca pars terminer en Ala sn ls posicién 42 o Thr =n la
posicién 43 (d= agui en adelante referido cowmo APL-42 o Bfil-43, o
colectivamenta Af1-42/43). En los meyores componentes, APl1-42 es
mayor &n la peopiedad hidréfoha y mée insoluble. Una £ibrilla
gmiloide =zimilar a fibra qQue tiesa un didmetro de 5 & § nm 5w
» Eurma el componente mayor ¥y ¢l componente menor en donde el
componenta meyor asirve como un alglael vy el componente menor ua

adhiare al ndcieo.

85 ha demostrazie que la produsciin de APL-12/42 que ea la
pretelns amiloide mayor e incrementa cuandce una varisnte del gan
es5td presante an la presenilina 1 ¢ arezenilina 2. Se considera
gque el compchnente de proteina amiloide mayor cus 52 considers ox
o deierminante de un valor umbral gara la poliszizecién do
peotalina amiloide se Forma en una cankldad mayer debido & =a=e

afacto variante, ascelerando par la tanto la reaccidn etioldgzlza.

S2 han ideutlficado muchas wvarianies de mutaclén en APP, ¥y
lza wvarisntes Lipicpa se clasifican generzlmente @i variante
Svecas (Mei6TDA=n, Lys67lleu de acuerde con la numsracidn d=
arincacido de RZP770; lo mismo aplica a las siguiantem varianles)
que préceden @l tarwminal amino de la proteins amiloide, variante
Holandesa (Gluz693Glnl, varianta da Toadras (Yal7l?Iic), varlante

Pustrallana (Leu723Prol. la preduccidon de los des componentea ds
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neoteing amilcide se ixcrementa =a la varlanke Su=aca, ¥ solo la
produccisda de ARl=42/43 se lncremanta el 1a varianzoe de Londres ¥
la varlenta Auartrailana. La importarncla de la vsrisnte Holamiesa
egtd =n el medic de & disguslin, ¥ adn ne 3¢ ha nzche la

conclusién,

1 21 sa conooce coms un alelo de facktor de rizasgeo de
apolipogroatelna E, Se he pocbsdo esiadisticemente gue gl inlcio
ce 13 enfermecad de Alzhzimer ze axtahlece adelanka por 8 a 10
afics an el caso en donde zcic uns de loz z2leles de sromczoma =5
B4 - por 16 & 20 afios en ml caso 20 dondz smooR alelox de

Cromgsang shn B4 [Docmmaente 7 Diferente de Patznte).

Sa canzlidera gna la inhibleidn de la perividad de la P
secratidsa Yy ¥ Sacretasa  suprime ta praduceidn e protelna
amilolde ¥ a& puada utlilizar como una 4roga =—erapbutica para
detener o retrezar =21 progreso de la enfrrmedad de Alzheimer. Una
reaczlon da @ wervabaga opcurre en adlcldn a la zemccidn B
recratasa en le primer ekapa de pidrdlisls de APR, y la rescoldn
¥ sesretasa acnxra en la segunda atapa de la tesociin o secretase
¥ la reaccidn P vecretssas por lo tanto, s aspers un =fecto de

espactro més amplic do la -eaccidn 7y secrstasa.

Aangue n2 =2e ha obtenids afn una dltima conclusidHs para la
identificacidn de 1la ¢ secrszasa, S5 ha probade cgue 1o
presenilina I tiene un papel importante. De acuerco con los
experimenios de animales y experimentcs an cultives celularss de

log zuzles la accidn de la zresenilina 1 ze inactiva, se reporta
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que s originan anocmalidades en la generazisn de  nexrvio
carsbral, formacldén de espina dorsel o genaracidn de célulay
linfatirvas, Estc €8, la preserilina 1 kLisne wvarios efectos

diferentes do la proteina axilodde.

Ex nebesario considezar gue la supresidn de la actividad ne
especifice 48 la ¥ secretazzs poede inducir una reescclén adversa
gevera tal como ls inducciGn de transfocmscién maligna (Documento
B Diferente ¢a PRatentel. Bn gamblic, 32 2a engaridc que drogas
anti-jnflamatoriasa nd esteroidales epidericldgicaments tisnea un
ufecto anti-demencia, ¥ 2e ha prebade ¢ue las drages anti-
inErzmatorias na  estercidales  inhiben  selectivamenke la
pracucclén de Af1-42/43 (Documentos 9 v 10 Diferentes de .
Fatenses) y tlenan Funcion de quinasa Rho (Documentc 11 Difecsnte
de Patanie!, por lo cuzl llaga a =2er un candidale de droga aati-
depencia impoartante. 9in embargo, laz concentracionas &n uso ¥

similarss todavia vegulersn examan.

Aungue pe ha estudiado la terzpia de vacuna (Dosumento .2
Diferente <de Fatente} gque ukiliza un péptldoe sintécico RAL-42
coms wn enilgeno como un métods de tratamiento promlaocio, se ha
destacido una reaccidn adversa gue zrigina una severs sncefalllis
" como yn efecto colateral {Docoumentye 13 Diferente da Patente}. En
relacién a la terapia de vacuna, la terapla de vacuna indirzacta ©
la inpmuncteragpis isdirecta gque wtlilliza 2n anklcusrpec anti-
amiloicde (Documanto 14 Diferente de Zatente} ha llamade 1la
atencicén, pors wllas requieren exgpan adiciconal desde al punte da

vizlka cClinico. 9e ha destacado guc @l eafscto adverse de la
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terapia de varvna se puede reducir al cambiar la posiclén del

antigeno dc la proteina amiloide vtilizada como ol antigsnc parca
el terminal adinc del AB4-10, que induce el antigeno isotipo
I1gG2k, la innunizacioén de intestino a través de la adminlgtracidn

ral, o similar, pero tales mé%odos no se han conflrmado ceme

medidas de alivio.
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Dascripcién do la Invencién

Ssta invencldéa se he realizado en vista de lgs gprablenas

deacritos anteriormente de las tecnologlas convenclonalas, y un
objeto de estcs es sunministrar una proteina wmiloide novedosa
{proteina variante amiloide humana) o0Otil comd una molécula de

antigeno y similares para mejorar la terapia de vacuny.

Otro obleto de esta Linvencidén es suministrar una medida
diagnéstica para enfermedades amiloides al utillzar la anterlor
proteina variante amiloide y materiales de genes que codifican la
proteina varjante amiloide y un wmazerial para la mecicidn

diagnbstica.

Todavia otro objecto de esta invencidn as suminisLrac un
método para seleccionar un componente de agente terapéutico
¢fectivo para enfarmadades amiloides basadss en mecanisnos de

produccioér de la protcina varianta amilcide.
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Todavia otro objete de esta invencién e3 suministrar una

droga anti-amilcide para ia enZermedad que utiliza la proteina

variante amiloide o &1 material de gen de esta.

Esta ‘nvencién suministra las siguientes Invencionea para

rosclvar 108 problemas descritos anterliormente.

Ura primer invencisén es una protcina variante amiloide, que,

en la SEQ ID KO 2, conslatc de la aescuencia de anminocdcidos de:

(L} 39 amincacidos con la supresisdn de Glu en 618 on la

secuencia da 597 a 636;

(2) 431 aminocdcidos con la supresién de Gl: en 6lP en la

secuencia de 557 a 633;

{3} 42 aminodcidos con l& supresidr de Glu en -.a posicién

618 en la secuancia de 597 a 635;

(4) 39 aminoézidos con la supresién de AZa en 617 en la

secuenclia de 597 a 636;

{5} 41 aminoicidos con ls svpresidén de Ala on €17 en la

secuencla de 597 a 638;

(6) 42 amincdcidos con la supresiéds de Ala en 617 en 1la

secuencia de 597 a €39;
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(7r 39 aminocficidos con la supreslén de Asp en 619 en la

secuencia da 59/ a 636,

(3) 41 aminc&cidos con la supres.sn do Asp en 619 an la

secuancia de 597 & 638, o

(9) 42 aminodcidos con la supresién de Asp a1 €19 er 1la

secuencia ace 5397 a 639

Mads especificanente, la proteina varlante amiloice de 1la
pramera invewcids es una protelna con la supresién de Gluv en 22,

Ala en 21, o Asp en 23 y en la proteina smiloide norwal (tipo

silvestre) cue censiste de 40, 42 o 43 amunoécados (AB1-40, APlL-
42, Af)-43} En la sigulente deacripcién., las prete_nas variantes
amiloides que consisten de las secuencias de aminodcido {1) a 19)
son alguaas vecas referidas como sigua {1} APL1-40 (A22E), (2)
AP1-42 (A22E), (3) API-43 (A22E), (4} APL-40 (A21A), (5} ApL-42
{A21R), (6) AB1-43 (A21A), (7) AP1-40 (A23D), (3) APl-42 (823D,

(9) AP1-43 (A23D)

Note que las proteinas variantea amilcides (AP1-40 (A22E)

APi-42 (A22E), AP1-43 (A22E)) son protelras variantes amilo.des
42 supresidén gue los Inventores aislan e identiZfican de pacientes
ton enfermeaad ae Alzheimer famaliar Las prolLelinas variantes
amiloides de las secuencias de amincdcido {4) a {9) se presumen
con alta probabilided de tener una funcidon similar psrcs las
proteinas variantes amileidas de las secvencias de aminodcioo (1)

a {3) Mé&s especificamente, mediante un an&llsis ae estructura de



una proteina amiloide tipo silvestre ¢ tice nozmal con e: use de
un programa de prediccuwébn de cstructura de protaina existente
{por ejemplo, un programa de proteccidr~ de estructura de segunda
2:0

proteina Incluide en L hou-EFasman Structura Prediction

Program CENETXY vegsibn B8 1 B8, productc ce GENETXY Co , Tokyeo),
se¢ confirma que dos hélices a emitidas por una estruclLuvra de
bobina irragular en aproximadanente sl ™ amincofcide exisie en
ioe aminodcides 1 a 25 y cue una eslructura f§ exaiste er um
regidn aal amunodcido 30 al tegmanal carboxilo Esto es, la
astructura de la proteina amiloide nermal ¢ tipo silvesrrze es
*eatrvctura P - hélice a - hélica a* En camblo, meaiante
andlisis de la varlante Holandesa {(Glué93Gln) guc es la proteina
varitante amiloide conocida y las protei-as variantes amiloides
(Af1-40 (A22E), Rf1-42 (A2ZE), RP1-43 (A22E)] de esLa invencién
que congisten de las secuencias de aminodcido (1} a (3) de 1la
misma forma como se aescribid anterliormente, se confirms que una
estructura dc aestas proteinas variantes amiloides cs “estructura
f-asrructura P-hélice a” Por lo tantec, las pcoteinas varlantes
amiloides de esta invencidn se caracterizan por tene: la
estructura ce “estructura P-estructura f-hélice a”, y la proleina
variante amiloide (A2:A o A23D) de la cual =l reaiduo de
aminodcido (Ala o Asp) que precede o que sigue al Glu en la

posicién 22 se elimina y tiene la estruc-ura ae “estructura f-

estructura f-hélice & Este hecho &s evidentemente diferente del
necno de que una estructura de una proteina varianta amiloide de

i1a gual un aminodcldo secundario gue precede ¢ sique al Glu en la

posi1cién 22 (Phe y Val) tiene la estructura “estructura f-hélice

nﬂn7o
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gen humano de la tercera invencién o el PARN ae la cuarra

invencidn

Una décima invencidn es ina célula que expresa el gen humano

de la tezcera invencidén

Una décima prunera invencién es un animal no humano Jue
tiene in vivo 18 proteina variante amileide de la primera
anvencidén y un tejide y in derivade de células de anwral no

humano

Una décima segunda invencién es un método para aeleccionar
vn componente de agente terapéutics pars las enfermedades
amiloides que comprande poner en contacte ia céiula de la décima
invencidén al a2nimal no humano el teside o© la célula deravada
del animal no humano de la décima crimera invencién con una
qusrtincia de ensayo y medir sl comportamienia y acrividad de una

proteina variante amiloide humana en la cél.la o el tejido

Jna décima tercera invencidn ss una droga anti-amiloides para

enfermedad quc contiene lu proteina wvar_ante amiloides de 1la

primera invenciér

Una décima cuarta invepcifn es una droga anti-amiloide pa-a

enfermedad quc contiene el péplLida de la segunda invencibs

Una décina quinta invencidn s una droga anti-amiloide para

enfermedad que contiene el cADN ce 11 décima quinta invenciéa
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utiliza aquf “diagnd.tico significa un juicic ¢~ si o no ur
examinado sufre de enfermedad amilolde wun ju.cie de =L o no
existe un riesgo ce sufrir de la enfermedad miloide en el
futuro ¥y un juicio de ai o no cxiste un raesgo de recurrenciLa ce
la contermedad amiioade después ce traramiento También, el
dlagnéstico incluye una medicién de un gradec de cada una de ldas

enfermedades amiloides y el riego

Ctros términcs y concemncaones on esta _nvercidn se definirédn
en cdetalle en la descripc:ibdn de las modalidades y ejemplos Note
gue los Lérminos esidn de acuegzdo con la Lomisidn IUPAC-IUS scbre
Nomgrclatura Bioquimica o basado en sl en los significados ce lca
térmings utilizados aidiomdticamente en 1la técnicta Tamb_én
virias tecnologias utilizadas para practicar la ainveicion
difecevtes a las tacnologias cuyas fuentes se neacionan aoul son
practicables por expertos en la =écnica si~ fallar basuaos en
publicaciones conocidas y similares Por ejemplo, las tecaoclog_as
en el campo de loa biogenéticos y la biclogia molecurar son
practicables por métodos descritos en o lecs métodos descritos en
publicac.ones c¢itadis en J Sambrook, E F  Fritsc: & T
Mariatis “Melecular Cloning A laberatory manunal (2™ edition}”
Cold Spr_ng Harbor Laboratory Press Cold Spring Harbor New Vork
{1989) O M Glover st 4l ed “DNA Cloning” 2™ ad vol 1
to 4 {fThe Practlcal Approach Seriea}, IRL Press, Oxiord
University Preas (13995) Ausuber, F M et al Cucreat Protccols
in Molecular Biclogy Joan Wi_ey & Scns, New York, N Y 1935,
¥ihon bSeikagakukai ed “Zoku Selkacaku Jikken Koza 1 Idensi
Kenkyuho II” Tokyo Kigak: Dojin (1986) Nihon Se_kagakukal ed ,

Shin Seikaguku Jizken Koza 2 Kakusan III {(Aumikoe DNA

i

- nnnvs
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zijutsu1}”, Tokyo Kagak: Dojin ¢1992;: R. Wu e¢d., ™“Methais in
Enzymology”, Vol. 6B (Recoxmbinant DNA), Rcademic Press, New York
(1980): R. Wa et al. ed., “Mctiods in Fnzymology” Vol. 100
{Recombinant DNA, Part B; & 101 ({(Recombinant. CONA, Part C),
Academic Press, New York (1383):; R. Wu ¢t al. eod., ™Methods in
Enzyno.ogy” Vol. 153 (Recombizant DNA, Part D), 1%4 (Recombinant
DNA, Parxt E] & .53 (Recomblirant DNA, Part F), Academic Proas, New
York (1987); y aimilares o por métodos sustancialmente iguales a

aqiuelios descritos antariormente y métcdos medificados de estos.

Brave Daacripeién de los Dibujos

La Figura 1 a3 un resuitado de an#dlisis de masa de una
proteina variante amiloide secratada de una proteina pracuzsora

amiloide variante.

La Figura 2 es un resultado de un ensayc de puntc conduclido

para cvaluar la antigonicldad de la protei:a variante amilolda.

*a Flgura 3 es un resultado de un ensayo de punto cenducido
para eval:ar la antigenicldad de la proteina variante smiloide er

la proteins smiloide y una proteiaa amiloida tipe silvestre,

La Flgura 4 es un resulzado de una precipizacién inmune
conducida para evaluar la especificidad de un anticuerpo de

preteira amilcide anti-varziante,

La Figura 5 es un xecaultade de inmunocitoquimica con el

anticuerpc dc proteina amiloide anti-varfaante.
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Le Migura 6 e@s un rassultado de un Leftido deble de tejldo
Lnmune fluorascente conducide peErz examinar una rclacidén antre la
proteina variante amilolde gue utilize el anticuerps de protainc
apiloide antil-varjante v uné rescceién nevroinaune.

Mejor Forma de Llavar a aibe la Invencidm

Es ooaible a&islar y gensrar unas probelin2z  variantes
anilcides d= asta invencidén como vna protelina natural 2B1-40
{A22B), APp1-42 (Aa223), o AM1-43 (32ZF) de una célula de un
paciente gon wnfermedad Jds Alizheliper fFamiliar por sjenplo. Ea
positla cbiener proteinax wariantes amileides no naturzles ARL-40
[AZ1A}, AFI1-42 (AZ1AY, APl-43 {A21R2;, ApL-40 (A23D), APL-42
(A230), y BPL-43 (AZ3D) tawbidn mediants un néladc Ze sintesie de
péptide conooldec. En saxsnh a gue los mekeriales parx le sinteasis
y 18a méAtodoz utilizados en las c«tapas desarrolladas en la
sintegis =on hier conocidos, peraonaa expartss en la técnles
pueden producir la srotbtuina variante amilaide deseada segun se
regulaere al desarrollar =spropisdemente  sintesis, adslaniento,
purificazisn, y similares. Temvlén, es posibkle preducic las
prcteoinas variantes amiloddes de asia invenciGn mediante una
tvcnalogia recomhinanka de gen gus utlllza huéspecdes conccldos
tAl come E. ¢odl, levadura, bseillus subtilla, uana ¢dluia de
insecto, una z&lula da aAnimal, y una célula de planta. Ona
sinte2zis quinica se puede condecir de ecdardo con ajemplos
descritos despufs =n 2eta especificacidn, por ejemplo, es posible
enpigar cuaiguier método an la redlbde gue un gen y péptidc o =n

coppuesto dasexdo de eains sa obblancn medlante el méted>. For
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ejemzlo, ex pogible combinar nétodss blen conocidos tal camo la
rgaccién para mrodweir Boc (t=bublloxicarbonilod, la exidaciér de
DMSO, 1A reaccién aloali, l1la reacridn Aczida, la reacaidn
epaxidacién, la cromatografis de columna de gel de silice, la
raacelén de algoilacidn, ia rescclén de saponiflcscifi, La

reacciom al calantar, la resceldn de  descarbexilacisn, 1

[]]

reazvidn  de  condensweclén, Za  crometografia  liguida de  slle
desempefic de fase nverse, y eimilarzes, Tambidn, ac pueda
desarroilar un métads en donde “oa reslduns de amincéciszios que
constituyen la protelna wvariante amileide ae hacen reaccionarn
aecuencislmeiite para evaluar la efirciancia y pureza de producto
de reacoclds azgin ee ragmuiara. Mdicionalments, el péprids
sirretizado 96 punde alterar en una Temparakura ordimaria, wuna
aitad teirparatura, al congelar y descongelar, o simllzres gozante
-un pacicde deseads de tiempn. Miz especificam=nie. sl adtodo ac
pusde desarrcllur de acuzrdo con Merrifield, R. B. J. Solid phase
pepiide synrthesis I. The synthesis of rerrageptide. .7, Amar,
Chem.  Soe. 85, 21£9=2154, J963; rmoc Sciid FPhaaa  Paphida
Synthesis, L Zractical Appraach. .Ehan, W, C. and MhilLa, P. D_,

Cxford Unlversiky Pxesa, 2000,

Las prokeipnss varlantez amiloides de =2sta invanclén pueden
lncluiz una modificscién para promover 1a  sintesis ¥
pucificacion, modificacidn parz promsvers la astabilidad fisica ¥
guimica, ncdificaclén para activar la eatacilidad e Insstzbilidad
para metabolisino Ln vivoe, acondicicnar, y simllares, y oiitdal de
modi ficecién paxra originar un incremento y “na *rduccién en la

eficiwncia de aswministro transfzgano gue ircluye Tzraneite de

baerera de vasc aanguineo osrebeal. Ejempleos de modificecidn de

nanag



contrcl irtluwen una secuencia cue consiste e 1l aminodcidey e
Ty¥r-Gly=Arg-Tys-Lys-Arg-Arg-Gln-Arg-Arg-2rg { SEG ID WO 4}
(Schwarze, S8, K., Ho, A., VYocerz=Akbtanl, A, § Dowdy, 5. F. In
vivo protain transifuczion: Relivexry o & Blalogleally activa
pro=ain nte the mousa, Science 235: 1569-1572%. Al ineluir ia
secuencis de gonkrol gue 28 liga por la unidn e paplldo en el
tarninal N, es wpopslbla facilitar sl h"ransito des la protelna
variante amiiside a través de la barzcra cersbrml wsanguinez para

alcanzay un aitle ekjekiva dei cersbrs &n wna cficiancia

me3araca,

Obros e’cnplos 2 la modiflonzlén de laz zroteinas vapiantes
arilcides de este Invencidn incluyen la adicld: mediacda por ARH
cle transferencla de amincdcido & nrokeina, tal como acetilacidn,
acilagzién, IDP-rikosillacifsn, amidacion, unién covalente de
Flavina, unifdn c<covalanta de poreldn hem, uwnidn  ¢ovalenta de
derivads ds nucledétido o nueledtido, unién covalente de lipids o
cerivadeo de lipidn, unién ccvalente o= foxfaridilipositoi,
reticulacidn, cizlizecicn, wnlén de digclfuro, demetilacidn,
fzmacidon «de unidn covalenie Ze  reticulucidn, Eormacidon de
ginteina, formacidén de piroylukameto, formilacién, gama-
carboxilacidn, glicosllacidn, Fonmat s ge anclaje  GFI,
hidroxilacidén, yodinacifn, matilacidn, miristoilacidn, oxidacidn,
procassnients de  nldrdlisis de  protedina, faaforilacidn,
prenli_acictn, racemizacién,  unids de lipido, sulfatacidn,

se_enoilacién, v arginilacisn: ublduuinacién; y similares.

Fdicionslnrila, e85 téeniecamente ficil &sgregarg, canblar, v

convartir uvna eatructura para el propésite de facliitar la
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dataceidn o puzificacién de la prakeina variante amiloide de esta
inrenclién o el antlzuarpo prepearade al utilizee la proteina
veriante amilojne come un iomundgens o parm el propdsite de
agregar otra funcidn, vy tales prodvchos estan abarcades por el
alcance da eata invenciin. Adlcionalmente, ua Eragwente EFo du
glehulina immuna tal COmd FLEG=-%ai, R qalactosidasm,
glealifoafatasa, & JlogG ¥y preducioe tales como GFP nktenidos
mediante u; aétedes bicgendtico walkd abarcade por el aleenca de

sats invenalén come la adicidm de mxdiificacicén,

Es posible crear el aatizuverng «de ia sata invenzcidn ab
se¢leccicnar Za proteina vaciankts andlside de esata invenzidn, es
msterie modificada, o =u mataris degenerada (péptido sartlsl =
fimilar} ¥ al utilizar la raterlas selecclonads cone un anzigene,
El péptido parcial comprende 20 2 menos rasiducs de aminadcida,
preisrizlemente manes reslduos de amlnodcids tal como 5 rosiduos
de amingécide, gor elanplo. Loz antigenos se pueden urilizar en
combinacién para crear el anticuerpnoc. El antigeno o
necesariements @3 la prolelina vapianta amilpide de oats
Anvangifn, loa materia nmodificada, o La materia deqgenerada come
eata ¢z y pusdes ser :na protelra gue tiens una szecusncia znrimaris
cercana 5! sitio veriante de supreslén dal APR varciante expueslo

gl =xterior de la conformaclion.

Tarwbién, rcon el fin de crear 1a inmunoespecificidad del
antl¢verpt vara la proteina anllolde de  eska  lavencldn, eas
preferible wkilizae uwn compuesto gua contienc l1a secpenc’s de
aminodeido descrita anteriormonte de la estructura cercana a 1a

variante de aupresiin., Tales anticuerpoz no se  lilmikan
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particulorrente en la  aedida en gue ellcE =me ulsn
inmunclégicamente al siklo o reconocen Al sitlis. La wnlén o
capacidad de reconaclmlents del aniicuvarpo & decide besado en
una rescoldn de antizusrpo de antigeno conecida. Como se uatilizs
agul, mediox ™lnsunowspecificos” gua tienen afinidad con el
compeeste son  sustancialmente wmayores que aguellas da  laa

prokelnae relacionadas o ¢ompuestea en la técnica.

La produccidn del ankicuarpn se préctica al desarcdllac
induccidn immune gws ctiene respuesia humoral « Iespresta felular
al unkigeno al utilirar, cchmc el antlgeno, la peotaipna amiZcides
de esita invenslidn, la makerla medlficoass fde aztz, o la materla de
degerzrzcifn da esta sela o an esiadc Ze ser unide & un porckador

en lz prasencla o ausencia de un adyuvante.

Es pceible crear sl goticuerps de la adp-lma invencién al
crear un oligémero a partir ds un péptide coztenids medlants
sintesis orgdnica de 1la probsina varisnte anliolde y  lusgo
utilizar la nogbsing varlagnte amilolde oligomérica camo el
antigeno. Este anticuerps tiene caracteristicas dtiles v
novedcsas que eaia no reconose de proteinas amlloides noncméricas
tipo sllvestre y warlante tal como sroteina amiloide fileorllsr qua
forma placa =enil paero ceconoce espesificsinents las proteinas

amilcide variante y de tipe silvesirea cligomérxicas.

Hés espaciilcanente, la orescidn  del anticnerpo e
dlmplementa al inmenizar uwi randn al inyectar una 2uspenzién de
prelaina amilolde completa con adyuvante completo Ze Freund,

seguido por inyeccidn de una suspensldn de la proteina zmiloide

noneo
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.
con adyuvaste incompleke de Freund deszufdas de uwn ngs, ¥y luego
repetir ls misma ogeracsifn de inmunizacidun deapuéz d= 7 diasn.
Tank:i¢n, es zosible crear el antlcuacso wmediante Indonccidn de
inmunigsd a travées de extimuiacidn inmuine de wna célula linfsticm
o una célils precursora de asta bujo la condicidn de cuitivoe. BEL
portader no se limita particulzpmenke en ia medida en gque este ne
originsg efactos adverso2 en el hodsped, y =2ianplez de esios
incluysii, pero noc 3= limitan &, oelulissa, una salina normal,
5a1ina normal amorbiguede, dexbrosa, agua, glicerol, aksanol,
slngagibde polimerizadeo, albdmina, na mazela de estoa ¥
similarea. Como animmles & ser  ineunizados se  utilizarn
adecuadamente, wn rakfin, wia rats, un ccneis, uta cabre., Uk
cabalig, una wvaca, v simllares. Un aniicusrpo polizlonzl eas
abtanikla como un suesrs pediante un métods comocido o medianks uvn
mitodo de recuperacidén de anticuerpo a parzir dsl .suen'u. Un

métodn praferible puadie ser wna croratografia de afinidad inmuone,

La produceldn d@ un antizyersn mongelonal ga desarrolla an
Fal wuna foarma gue ux talide (de pazo o nodc linfaticsn, por
«jamplol o una -r_'-.u.i.tlula cultivada 4que contiena actividad de
anticuerps ae recupera a partir de azimal de inmunidad indocids,
¥ Jluego dntroducle un  Eranefommente denkro d2 uns  cflula
permarantenenta prollfarativa gono¢lda (caps ge mialoma tal como
P3X63Ag8, por ejemple). For ejemple, un hitridcma creads a partiz
dm la oRlule mue produce anticuerpec v la céluls pe-manentemente
Erolifarakiva &a scmeten a clanacién, y lueod un blboldoms gos
procuce el a:’iticuerpa gque reconofe efpecificsamenzIce la erotelina
vaerioste amiloida de acverds con esta invencidn ze aclecciona

para recslectar el anticuerpo a partir de un medio de cultive Zel

HEHQE
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hibridoma. “jemplos précticos incliyen Los métados deoscritos ea
el wézods hibridoma (Xshler G. ond Milstein C. {1974; Naturc 25¢,
495-997, ¢l métedo Lrioma (Kozbor et al. Immunology Today (13E3)
4:72), y el métcds ERV (Cole et al. Monoclcnai ariibodies arnd
cancer therapy, Alan R. Liss, Inc., (1985): 77-96), y varios

otros métodos.

Es posivle utilizar el anticicrpea para Adentificacion,
detcccidén, y cuantificacidén de lazs proteinas amilolide variantes
de esta invencién o para la preparacidén y purificacidn da iaa
proteinas amiloide wvariantes a través de cromatografia de
afinidad y similares. Es poaible modificar el anticuerpo on un

anticuerps humano al emplear un método conacide.

Y4s especificamente, el anticucrpc qua muestra actlividad
Fara incrementar la actividad de la proteins varia-=te emilolde de
eata invencién entre anticverpos especificos de las proteinas
amiloide varisntes de esta iavencién ea dtil como un calibrador
para un ccrpvesto a sacr somartido para selecciédn de una croga
inhibidora de generacidn de proteina anmileoide o cone madios da
seleccién. Ejemplos de ensaycs que utilizan los anticuerpos para
las proteinas varlantes amiloldes de eata invencién incluyen cl
radicinmuncensayo, ensayc de unién competitive, cromatografis
liguida de a’to desempefio, el andlisis western blot, el ansusyo

ELISA, y una c¢ombinacién de estos.

»8 octava invencidén y la ncvena invencién son nétedos de
diagndstico cde enfermedad amiloide caracterizado por la2 mediclién

de un producto de expresién del gen de proteina varclante amiloide

nrneg
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humanc de lau primera invenciodn, Est es, Za protalna variante
anllolde de usra invencién es una protalna causante als_ada e
identificada a partir del paclente con cnfermedad de Alzheimer
faumiliar, y es posipdle diagnoasticar las enfermedades amiloides
tal como La cnfermedad de Alzheimer & través de "a medicisdn de
abundancia de la proteina variante amiloide. Adicionalmenta, eu
e. caso en donde la protelna varlante amiloide de s3ta invencidn
ge administras exdgenanmente, 83 poaible medir la abundancia de

esta.

En el caso en donde un mARN o3 el productc de expresidn, cs
poslble conducic la medicién al desarrollar hibridizacién de
sonda culantitativa ¢ al utilizar una microd!sposicidn. Como uat
método de hibridizacidn que utiliza una sonda do ADN estandar, es
posible utilizar un método de sonda de oligonucledtide especifica
de alelo, el ernsayo de ligacién de oligonucledtido, el mé:odo
invasor, y métodos similares conocidos. También, ea posizle medir
la cantidad de mARN mediante RT-PCR cuantitativo uz=ilizando un

MARN aislado do un examinado como wna plantilla.

AdicloraZmente, en el casc en donde la proteina variarte
iloide es el producto de expresion del gen, es prefarible
utilizar el anticuerpo de la scxta invencidén. Particularcments, al
uso de un anticuerpo ctiguetado hace posible lograr la deteccién
con conveniencia y alta exactitud. Una enzima, radioisftopo, o
fluorocromo se pueden utliilzer para el etiquetads. La enzims no
se limita particularmente en .a medida en gue esta satisface
condicicnes tales como tenar un gran rimeros de cambio, qua as

estable cuande s¢ une al anticuerpo, y que tine cspecificamente
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ia matriz, y aquellos utilizados ordinariamente para EIA, tal
como peroxidasa, f-galactosidasa, alcalifosfatasa, oxicasa
glucosa, acetilcolinesccrasa, glucosa-6-fosforilada
dehidrogenasa, y simiZares gse pueden utilizar come la cnzimna,
Tambiér, un inhibidor de enzima, coenzima, y similares se pucde
utillzar. La unién de 1la enzime al anticuerpo sc puede
dasarrgsllar al emplear un nétodo conocido gue uiiliza un agente
de reticulacién tai conmc compuasio maleimida o similar. Como la
matriz, una sustancia conocida se puede utilizar dependisnco del
tipo de enzima a ser utilizada. Por ejemplo, se utiliza 3,3°5,5'-
vetrametilbenzidina en el caso de utrilizar peroxidasa como 1la
enzima, o, paranitrofercl o similares si se utiliza en sl caso de
utilizar alcalifosfatasa como la cnzima. Como el radicisélopo,
aquellos utilizados en RZA ordinarios, tai como '#I y 4, se
pueden utilizar. Como ei fluorocromo, aquellos utilizadoa en
métodos de anticuerpos fluorescentes ordinarios, ta. como
isotiocianate de fluorescancia {#iTC) e isotiocianato
tetrametilrodamina (TRITC) se puede utilizar. En el caso de
utilizar la enzima, una matriz capaz de colorear por dugradaciédn
a través de un efecto enzimético se agrega:; la activicdad de
enzima se determina a. madir Optlmemente una <cantidad de
degeneracitn de la mazriz; la actividad de enzima sae conviaerke en
ura cantidad de anticuerpo unido; y una cantidad de anticucrpo sc
calcula a través de la comparacién con un va.or estandar. En el
caso de utilizar el radloisStopo, una cansidad de radiacidn
generada del isétopo radiactivo se midc mediante un contador de
centelleo o similar. En el caso de utilizar cl fluorocromo, iuna
cantidad de Fluoresce:scia se mide al utilizar un dispositive de

medicién combinade cem un microscopio de fluoreacencia. Tamalén,
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as posible desarrollar la medicién al uttilizar un citédmetro de
fluje. Rdicionaimente, un mécodo de emparedado (el métode de
TuISA cuandeo se utiliza una enzima para etiqguetads utilizande urn
anticuerpo prinarlo y un anticuverpo secundario ctiquetads puaden

gser utilizatos preferiblemente.

Aqui en ade.ante, sc describirdn la célula de la décina
invencidn y el animal de la décima primera Lnvenciébn. FEs posible
crear el animal o la célula mediante un métodd de inyectar la
solueidn de proteira variante amiloide & un animal, un método de
adrminiatrac una sustancla obtenida mediante un coloide de metal y
la proteina variante amiloide & uvn animal, un método para
introducir el gen APT variantc de la segunda invencidén o el cADK
de esta dentro dc un animal o uma cé.ula de acusrdo con una
terapia de gen quc utlliza un vector de retrovirus o un vector de
aderovirus, un mélcde de fostato de calelio, un método para
utilizar una liposoma o un fantasma de célula sanguinea roja, un
métode de alectroporacién, un métede para litroduclir la preteina
variante amilolde o e. péptido de esta dent-o de una célula
mediante un métsdo de microinyeccidédn utilizando una pipele de

vidrio y similares.

Adicionalaente, e3 posible crear el animal y la célula de
acuerdo con un mélodo de creaclén de animal transgénico conoaeida
(Proc. Natl. Acad. Sci. USA 77; 738C-7384, 1980, por ejemplo}.
¥ds especificamente, es positle crear un anima’l kransgénice
deseado al introdicir al gen APP variante de la segunda invenciédn
dentro de ura célila totipotenclis de wun animal =nc Lumano

{oreteriblemente un ratdén © una rata) pare genstar una materia
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58lida 3 partir de .a célula y luega seleccionar la materia
s6lida en la gue el gen APP variante sc Incocpera dentro de un
genoma de una célula somfitica. Como el método de inLroduccidén del
gen dencro de la ecélyla totipotencia, una inyeccién fisica de ADN
de gen cxégeno (método de microinycceiédn] es Optimo en vista de
una aficiercia de proteccién dal animal transgénicc sélido y una
eficleacia de transferencia del gen inzreducido a la siguiante
generacién. Un hueve fertilizado dentro del c¢ua . el gen ss
inycels se transplanta en un tubo de Falopio de un padre de
acsgida, y luego nace un animal cowmo un individuze sc lleva a
pesar del padre de acogida, saguido por extracciédn del ADN de una
parte del cuerpc (sunta de la ccla ¢ similar}. Después de euo, se
desarroila analisia soutiisrn blor 0 un ernsayo PCR para confirmaz
la existencia de un gen exégeno en el ADN extralide. Un animal
heterociqoto primario en el que el gen exégeno se introduce on
ungw de loa cromosomas diploides se obtiene como se describid
antericrmente, Yy es posible obtensr un animal homocigotoe e.
paresr 1los animalea heterocigotos. El animal tranagénico de csta
invencién incluye el aninal heterccigote wprimario, ol aninal
nomocigotc obtenido al parcar les animales heterosigotes,

descendientes de estos, y embriones de estos.

la décima segunda invencidén es el nétode para sondear una
comporente de agente terapévtico para enfermedsdes amiloidea
utlaizands la célula o el animal. Més espacificamante, una
sustancia candidato es puesta en contaclo con el anim:l o )a
célula, y una cantidad de un producto dec expresisn (mARN o
proreina varlante amiloide) de un gen APP variante gue se expresa

en el tejido animal (tejido del sistema nervicso cantca’) en Za
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céluta meciante loa miamos médrodos como aguellos de lon mbCodass
oé diagndskicoe de las dinvenciones schc ¥ rueve. lLa sustancia
candidata capaz de raduelr la cankidadi de progucto de sxpresion
s¢ uciliza como al czaponenbes de sgenle Cerapéutics. Tambisn, una
gustancliz gque influencia la actividas de la proleina varignke
amiloide gus wxprasd en la celula o el tejido de znival se

determina como componente de agenta Terasduliod.

Lz sustancia candlidaco & gy uvkilizada pare el métods de
salagaian incloys un compuestey orgdniro o Inargénico
(Particularmente compussls de bajo peso molecular), wha prabalia,
wn péptido, y similar, por ejemplo. De estas sustancias, laa
funcicnes y eostructuras posden ser conccidas ¢ desconocidas.
“amnlén, la libreriz quimica combinatoria as medis efecztive zoms
un grupo da swsbancia candidate psrza especificar eficientasmanks
iz sustancia descada. La Libreris guinica combinatoria @s ung
celat¢cidn de composicicnes quinmicas ganarsdss al comtlnar varlos
elementos fundanentiales quimicos de reactives y similares
mcliante una sintesis quinlca o una sintesis biclégleoa. TPor
esemplo, ung libreria cuimica combinaboésia lineal tal come una
libreriz de nbépblds se forma al combinmcs un conjusnin de eleomentos
Tuncfamentales [aminodcidos) ccn una longlhing de un compuesto dada
iel Lemaflo dzl péptide) megiante todos los métsdos cosinles. Es
Fosible sintetizsr varias compuslclones grimlcas a través de la
mszcla combinatoria de elementes fundamenkbaiss gquimicos.  For
ajerrplo, Lla mezcla conbinatoria esistémica de 100 elementcs
Fundamentzlea quiniecss conmubativos reszlta en 120 millones de
conplasbos tetraméricos o 10 billones de compuestos pentamérloows

(ver Gallosr et al., |

924) 37{

i 12333230, por edemplz). La
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preparacién y selecciSn de la librerla guinmica combinatoria es
blen couocido ea la técnica (ver Palente Fatadounidense Nivrero
6,004,617 y 5,985,365, por ejemplo!. También, es posible :tilizar

varias >ibrerias disponibles comerclairente.

lLa décims Tercera a décima sexta invenciones son drogas
antiami)loides para entermedades cada una contiene 1la proteina
variante amniloide, e) pépiido, c¢ADN, o el anticuerpc de asta
invencidn. Cada una de las drogas controls una produccidn ds
proteina amilside o una cantidad de acum:lacién cerecral de esta
para e¢vitar y trata enfermedades asi como también parta al!viar
sintcmas. Mds especificamente, Jos anticuerpos de la sexta
invenclén y la séplima Invencidn se suministran para scluclonar
problemas de reaccidn adversa en la terapia inrune indirecta
convencional, La protcina variante amiloide, el péptido, o el
cADN funcionan como unua molécula de antigeno para producir un
anticuerpo etectlvo para inhirtir ¢ suprinir la polimerizacidn de

la proteina amiloide tipc silvestre o in vivo.

Cada uno de los cocnmponentes se formula por métodea y medios
conocidogs en la forma que es capax de ser introducida dentro de
ur: cuarpo viviente o c¢dlula. Fn el caso del cADN, una forms ds
drega puede ser tal que un vector de expreslon dentes del cual el
cADN se integra &n nanoparticulas huecas que presentan moléculaa
de bioreconosimlentec o un vecter de virus conocido (retrovirus,
adenovirus, virua adenc-ascciados), por ejemplo. AL introducir
ta) droga dentxo de un cuerpo viviente mtdiante un método de
terapla de gen, es pesible expresar la protsina varlante amiloide

en célulss vivientes. Es también vesible adoptar un néteodo de
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terapia de gen para inye«lar una solucisdn de cADN en ¢l musculce.
Adicicnalmente, can el fin de formular la proteina variante
amiloide, e) péptido, o el anticierpo dentro de la fornma
inzroduclble en un cuerpo viviente, es pcairzle mezclar 1la
proteina amiolide variante, el péptido, © el anticuerpc con una
gsolucién portadora gue no cambia estructuras y funciona por Lo
tanto y ees farmacolégicamentce aceplable., También es3 posible
explear ur mé-odo en donde un drgano o célila se sacan de uin
cuerpe viviente y ac sometan a un tratamiento con una protelinz o
el péptido in Vitro para inducir uwn carécter deseado y lucge la
célula © el Srgeno se regresan al cuerpc viviente. Tancién, sc
puece emplear como una forma de terapla un método on donde al
vecror de expresion de cADN se introduce dentro de un érganc ¢
unas células tomadas de un cuerpo vivientes y liuego el ézganc y la
célula se regrcsan a. cuerpo viviente. kEn tal caso, el métsdo de
microinyeccidn se puede emplear para la introduccién en la
céluia, por ejemplc. También, ase puiede emplear uz método da
introduceildn intracelular que utilize lipidos (BLOPORTER (Genc
“herapy Systems, USA}, Chariot (Active Motif, USA), y sinmilazes).
Adiclonalmente, cads wuna de las drogas anti-amiloides para
enfexmedad de esta invencién se pueden Eormular en una manera
aproplada que mejora la eficiencie do transporte de esta al

tejide cerebral.

La proteina variante amiloide, el péptido, 8L cAN, o el
anticuerpo, ue son los ingredientes sefectivos, ae pueden
utilizar soloas o en combinaclén con una mareria modiflcada de
estos o una materia degenerada de estos. Adicionalmente, la

protelna variante amilolde, el péptido, el cADN, o el anticuerpo

nengs
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sa pueden ulLilizar concomitantemeniLe con un conpuastc gue es
ventajoso para _a terapls. Tna forma preferitle dc uns
acministracién sistémica de la droga de eata Zinvencién cs
inyeccién, particularmente inysccién intravencsa. También es
posible utiiizar otra senda de inyeccidén Lal como inyeccidn
subcutdnea, inyeccién intramuscilar, o inyecclién intraperitoneac.
Otros medios para ~a adminigtracion es admialstracién
tranadérmica o transmucosa utilizande un agente do¢ penetraciédn
tal como a2l de Aclido de bilia o 4cido adrenal u otros
tenascactivos. Adicionalmente, cvando una formulacidn entécics de
una formulacién an capsula se hace exitosamenie es posible una
administracién oral. la adaninlstracién de las composiciones de
droga puede ser tépica, y una formc puede ser un unglentc, una

pasta, un gel, ¢ similares.

Ejemplos

Aqul en adelante esata invancién se describird en
particulares basados en pero no limitadea a los sigulentas

ajempicy.

Ejemplo 1

Determinacién de la Sacuencia do Base APP Variante de Supraesién

El ADN del gencma se extrae de la sangre de un paciente con
eaxfermedad da Aizheimer familiacr, y la secuencias de base total
cada una guc codifican un cADN de cada una de prageniliaa 1
|?SENl1), presenilina 2 (2SEK2), y APP, que son ccrnocidas por ser

genes causantes, se someten a amplificacién PCR al utllizar el
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ADN obtenide como una matriz ¥ luego analizado con el usoc CGe
sccuenclador PRISM modslo 310 fabricado por ADI (Perkin-Eirmer,
CA). Come un rasultado, se ancuentra una varianLe 2n una region
da codlficacién de proteina amiolide (SEQ ID NO 1) del cADN de
gen APP tipo silveatre {yupresién do tres bases gaa en las

posiciones 1852 a 1854 de la SFQ ID NO 1).

Ejenplo 2

Deterninacién de Estructura de Proteina Amiloide Sintetizada do

cADN da Gon APP Variants de Supresidn

En razén a que el cADN de gen AFP varlantc obtenide en al
BEjemplo 1 tilene _a variante dentro de la protelna aniolide, sc
examina un sitio da c¢livaje para § secretasa o Yy sccretass.
Luego, un veclkor de coxpresién del cADN del gen APP variante se
introduce con las células HEK de células cultivadas humanas para
expresar APP asi como tamblén para producir y secretar proteina
amiloide. Se daja que ocurra la expresidn durante des dias para
obtener un supernadants de cultlvo, Y una fraceién
inmunoprecipiteda obtenida al utilizar un anticucrpo de prorteina
anti-amiloide se somete a un andlisis de masa cocn el usoc de

AXIMA-CFR [(anzicado por Shimadz2u Corporatien. ELI resaultade ae

mueatra en la figura ..

Come es evidente de la Fig. 1, ua valor de observacidn
exparirental ootenido como un peso molecu.ar de ABl-40 (AE) que
€8s Ja proteira amileide sccretada del cADN del gen APP variante

expresado en las células HEK de células cultivadas es da 4200.52.
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te peso molecular es casi el mismo como aquel Ga un valor de
cilculo tedrico de 4200.69 de un peso molecular en el caso de una
supreslén de Glu en la posicién 21 de ABL-40. =Zstoc es, se
demucstra que la proteina variante amiloida dc supresldn sc

produce y secreta en un estado en donde lcs sitios de clivaje p

secretasa y Y sacrctasa se retieaxen en esta APP variante ce

supresién. Midas especificamente, s¢ demuestra gque la proteina
variante amilcide es AB1-40 en donde e. amino terminal inicia con

cl Asp y termina con el Val corn Glu en la posicién 22 que se

suprima.

Ejamplo 3
Cuantificacién de Proteina Amiloide Sintetizada u Partir de APP

variante de suprasién

Se demueszra gue la APF variante de supresién axprasada en
células HER de células cultivadas numenz3 prodice y secreta dos

tipos de protefina variante amiloides similares aX APP =ipo

silvestre cono se muestra en la Takla 1.

'.rﬂbla 1
AB42 (og/ml)  AB40 (zg/ml)
Control ¢ 0 o
APP tipo silvestre 26 fzoo ;
| - . -
j APP variante 24 1190

Note que un vector de expresidn vacante disuelto en tna

salina norna_. se utiliza como al control, en la tabla 1. También,
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Ap42 representza N31-42 y AP1-43 o AP1-42 (aE) y AP1-43 (AE), ¥

AB40 cepraescnta RAf1-43 o APL-40 {AE).

Bjemple 4

Toxicidad de Proteina varianto amiloide

La proiteina variante amiloide utilizada en el Ejemplo 4 ca
ur. péptido sintetizado ozgénicamerte que tiene una secuencia de
aminodcido y una masa Jjgual a aquella de la proteina amiloide
sacretada de _as c¢éluias de acuverdos con la secuenclia de
aninobcldos y aralisis de masa. A través del examen de toxicidad
de neuzonas con loa usos del péptido sintétice, se demuestra ¢ue
el péptido sianrético tiene una manor toxicidad que la protaeina
amilcide tipo silvestre convencional. El resultado se mueatra en

la tabla 2.

Tab.a 2

Contrel |Af tipo silvestze |AP variante
Indice de 100 10 9C
sugervivencia 1§)

En la tabla 2, el A tipo sllvesira o la variante AP
reprcsentan Af1-40 o AP1-40 (AE}, y el control roprosenta Ap1-4Q
que tiene una secuencia de aminoAcido inversa de una secuencia de

arincdcido del tipo silvestre AP1-40D.

Bjemplo 5
Propiodad de Aglutinacién de Proteina variante amil idas
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La proieirs variante amiloide utllizada en a. Ejemplo 5 es
un péptide sintetizado crgédnicamente que t.lcne una sccuencia de
aminodcido y una masa igual a agumlla de la proteina variante
amiloide secretada de la célula de &cuerdc con la secuencia de
aminodcideo y andlizis de masa. A Lravés =] examen de prepiedad dw
aqlutinacién de proteina al uvtilizar el péptido por La capacidad
de unién de tioflavina T se demuestra que la actividad de
aglutinacién de la proteina variante amilolde de esta invencién
83 conaiderablemente menor gque la aniloide

prot-ein tipo

jilvestre ccnvencional. Los res:ultados se muestran en la Tabla 3.

Tabla 3
] 0 Bx 12 Hr 29 Hr
AP tipo ¢ 61 1C0
; slaovestre _ )
AP variante 0 2 2 l

En la tabla 3, el AP tipo silvestre representa Afl-42, y la
variante Af cepresenta Af1-42 {AE}. La actividad de aglutinacién
del Afl-42

microgramoss/ml {(PBS} a 37°C durante 24 horas se estableca para

tipo silvestre bajo las condicionss de 100

e. 100%.

Ejamplo 6

Antiganicidad do Proteina wvarianta amiloide

ElL péptido sintetizado orgAnicamcnte de la proteina varlants

amiloide =se calienta a 37°C durante 24 horas para crear urn

n
n !LOS
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ollgémero. Ia Identificacién del oligénero se conduce al
confirmar: la detecclidn de un compleje amiloide grande (dimérics,
trimérico, © pas) por VWiestern blot: la auzencia de fitra amilcide
suministruda por observacién microacémica clect=énica; y reaccisn

de ualér tioflavina negativa.

S& crea un anticuerpo que tisne la proteinz variante
amiloide oligomérica como un antigeno. Para este propésito, una
suspensién de un péptide disueltc en PFBS y soluc:tn adyuvants
completas de Fround se Inmurncinyecta en un ratédn. Despiéy de un
mes, el ratédn se inmuniza ccn una suspensiédn que contiens
adyuvante incompleto de Freund en lugar de adyuvante conpleto de
Freund, y la misma operacién de inmunizacién se repite doapués de
7 dias. Se recolecta sancre en una c¢antldad de 1C0 microlitros da
la vena de la cola del ratén, y se confirma la reactividad de

eata.

Una pluralidad de tiras de ncmbrana PVDE nanchadas con el
péptido antigeno se prepara. Después de secar las tiras de
membrana PVOF ellas se bloquecan con PBS que contienc un 20% de
suero Ge vaca., Luego, laa tiras de membrana se colocan de forma
aeparada en cnjas de reaccion pequehas para seaccionar con susro
de ratén diluido 17150 {No. 1 a B) (Fig. 2. Las tlras de
mexrbrana se somaeten a reaccidn con un complejo de avidin-biotina
a. utilizar anticuerpr de cabra IgC antirratén etiquetado
biotilinado como un anticuecpo secundarics. La dateccibn se
desarrolla al observar titulos de anticuerps a través de

coloracién DA3. La tira de menhrana mds a la izquiarde ez un
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" sjemplc de uns peascidn que weiliza comc un ceatzol un anticuerpo

de zompjo cagaz de reconocer un rargen N-kegminal.

Cor referwncis 3 1la Figura 2, l2z tira=s de membzena
moslrades en el cneayo de puante se ingnchan para ser zambiadac an
vna dircccids vertical de otra cen el £in de distinguirla de 1a
otre, Ims tiraz de neokbrana =c traresn con puntes de 10 ng, L ng,
.1l ng, ¥ 0.0, ng, de BB3 vy aibimina en mste crdsn dascde 1la parta
superior. %6 ravela oww 61 antisvere de dilucidn 1/1%0 reguiere
4l menos 1 ng da antigens ¥ np e detecta cunade la cantidad de
antigeno g8 menor de ] ug. Adiecionalmente, 2% hubo reaseidén con

albiina de suezd bevins {BRA). El hecho importankte es que el

en todcs loe muerce de raildn de 4 ratones de cnseye sin
excgpeidn,  y  que  =e confirma l1a  altura  antigenicidad

reproducibles.

‘Adicicnalmente, se confizma que un antlcusrzo de proteina
amliside anti-varlante reducida al utilizar la rprsteins variznie
amilojide como wi aniigens reacciona no s2la con la oroteina
varlante amilelde 2ino que %ambién con la protaina amileide de
tine gilvestra (Fig. 3;. Con refecsenciz a la figura 3 el snzayo
¢ corduece de 1o misma forms come ae descrinisd anteriormentce
excepto pure utiilzart la proteina amilolds tipos sliivestre an
lugar d= lz proteina variente amilolde. La Klra de mesbrana =e
marca can puntoz gon 10 g, 1 ng, 9.1 ng, ¥ 0.01 ng de lz
proteina amileide tipo silvestre, PRS, vy alindmina an sste orden

desde la parke superior,

e
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Ejenpla 7

Especificidsad dea Anticuerpos do Proteina Amiloidae Anti-Variaote

La sspecificidad del anticuerpo da proteina amiloide anti-
virlante s¢ confirme en *al una forma gua =1 oligdmers da
protaias  variante anmilolde se inmunoprecipita al utillizar el
anticuerpo obtenide y luegs dmtaciado al utjlizar otro anticusrze

zmileide ordinaric madisnte v=starn blct.

La tira de membragnz a2 a la izouierxda en el ernsayo oe
Jamuncprecipiracién mostrads: en la figura 4 eB un ejemplo d= una
reaccidn que utiliza como vun ¢ontrol un anticuerpe tde conejo
capaz g reconocer un margan H-tarminal ¥y la debeccién con al ves
dul npism> anticuerpc. Lam flechas indican los patronse da
electroforesls de las proteines amiloides, y la focrma momomérica
{pasn melecylar: 4 kDz), l= formsa dimdrica ipeso molecular: 3
kDa), la forma Lrimériza (peso molecular: 12 kDa)l, la fcrma
Tetramérica (pcoo mnlacula:z: 16 kDhal, Yy la fexma grande
pantapérlca i(peso molecular: 20 kDa) se muestran en este cxrden
desce la parce inferior a al supsrior. Se revela guo el svsrg ds
razon <saminado squi (MNos. 2, 3, ¥ 4) reconoocen y se Unat & los
oligfimaros maysres o dimérices. El anklcuerpe amilelde ordinario
reconoce la forma monomérirn, pero el antlszumrpo de prokainag

amllojideanti-variaske no zeconoce la forpa monomérlos.

Lueqo, 1w actividad de anticuerpoa de oligémexa de.
anticuerpe de pooteina  amiialde anti-vaxiante se  Eide
cuankitativarente {Tabkia £), En =3ta aadicidn, 120 24, 16 ng, ¥ I

ng dei oligémsrs d& proreina varlanic amiloide, PBS, o albimina
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da waca s¢ unen & una wlaca plAstica de %6 aquigsrpa y lusgo se
Eloguea mrdiante un 20% de B35 cde auere de vsCE para ensaysr
Busro de ratén diluide 1/450 (Fea. 2, 3, y 4). Un ankliciErse de
subra IgG antirratédn etiguertads oon perczidasa 54 ukiliza como un

antlsuserpo =acundario.

Tabla 4

m{:oteina cligbmere (100 v |10 ng |1 ng "ES TSR
—
Susro ‘-h‘""‘\
12 1.25 0.45 |0.06 [0D.05 0,08
3 1.50 0.z 0.0 |[D,05 |[0.08 |
| §4 1.18 | D.16 f0.07 |0.97 |5.3%0
PD3 .02 .02 [o0.02 TG.oz [0.02

o8 svidente de la tabla 4 gue el anlicuerpo de oligdémern de
proweina smilcide anti-variante un ceacciona ¢on 393 nd con la
protsina amilafide monomériza pero reacclona espacificamente con

La proktsina arilolde oligomérlsa.

Eleaple &
Inmunochiatoquinica con Anticuarpo de Protaina Amilaide Anti-
Varianta
La wapecificidfad del anticuerpc de pn‘otein.u ml)oide anti-
variante s& examina a kravés de Lefilde dc anlicuerpe fluoraacence
utilltands una geccién de Ltelids cerebiral enferuo con Elzheliper

fijads con Zozmalina (Fiz. 5).

tal

1 antiregrpo de probeaina amiloida

anti-varianis se¢ aace reacclansr a 4*C sSupsnis 1a nosne como un
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vy luega la seccisdn de tejido zavebral Lavada

antlcuerpo primaria,

con PES fus conilame (.09% Tewesn 20, sSequide por resecidn con
ankticuexpe IgS antircandn cotiquetsdc coon Relo TexXas Jue &0
ubiliza como un anticusspo gecundario duzanie dox horas ¥ luego
ga lava de nuave Para sSer sancapsulsds con un agente de
encupsulacién gua ceoatisanz  un agente antifetoblanquesmiernto
fluormesente. 8¢ conduge una chsarvacién al utildzsr un

microscopio de explagsacléon lidser eoon focal  (Rxizvazk  100;

procucks de Eaiss, Alemania).

El resultade es como a& ruestra sn .a Figwea 5, ¥ ol tefiido
a4 «de ral forma que e obseIva une disteibucibs: simtlar a puntos
ex la neurona, qTue colnclie con publicacicnss reportacdas de la
prcteins amileida olijomériza (dccumentc B Diferente de falunte;
R. H. Takshsshi, 7. G. Alwaida, ¥*. F, Kecarey, F. Yu, M. T. Lin.
T. A. Milner, G. K. Gouraa, ODlicomerization oF Alzhaimax’s
anyloid within processes and synapsas of =ulhured nasrozenz and
braln, {2004} J. Heurosei, 24£: 3592-359%; R, Kayed, E. Head, J.
L. Thempeon, T. M. Hzintire, 5. C. HMilzpn, C. ®W. Cotman, . G.
#labs, Comeon structure of soluble amyloid oligomars implies

common mechanlsin oF dathegenasis, (2003) Scicnce 30D: 486E-4399).

Méds esspacificanenkts, #fa cenfirma gee el anricuaxzpo de
proteing amileide anti-variante greado &1 utiiizar la proteina
am:ilcide oligowmérica cono al anticusrpo reconoce la proteins
amiloide oligopdrica pere nma Teconota da la placa aenil gue

forme 1ls Drobeinn amilalde fibrosa.
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Ejamplo 9

Reacoién Neuroinmuno y Anticuerpo de Protaina Amiloide Anti-

Variante

Anticuerpos indvcidos por terapla do vacuna convenciona~ (D.
Schenk, R. Barbour, W. Dunn, et al. Immvnizartion with omyloid-
beta attenuates Alzheimer-disease-like pathology in the PDARPP
mouse, {1999} Nature 400: 173-177) uctilizan la proteina smiloido
tipo slilveatre {Abeta:s}) como el antigeno y la piaca senil
zetida (C. Hock, U. Xecnietzko, A. Papassollropoulss, et al.,
Generation of antibcdiea specific for beta-emyloid by vaccination
of paticnts with Alzheimerdisease, {2002} Nat Med B: 1270-1275).
Adicionalmente, 8¢ ha reportads que efectos adversps de una
reaccién de encefalitis se han orig¢iradse por el anticucrps (J. A,
Nicoll, D. Wilkinson, C. Holmes, P. Steart, ¥, Markhan, R. O.
Weller, Neurcpatholagy of human Alzheimer’s disease [ollowing
immunization with amyloid beta peptide: a case reporl, (2003) Nac
Med 9: 448-452; J. M. Orgogoze, S. Gllman, J. F. Dartigues, B,
Laurent, M. 2uel, L. C. Kirby, P. Jouanny, B. Dubois, L. Eisner,
S. Flitman, B. F. Michel, ¥. Boada, A. Frank, & C. Hock, Subacute
neningoencephasitis in a subset of paLientsa with AD aftor abetadz

immunization, (2003) Nenrology 61: 46-54}.

Con @)l fin de comparar una moléculz complemento (C3d)
activada como un marcador de re=accibdn inflamatcrio con los
tefildeca con el anticuespo de proteina amilolde anti-variante, un
anticuerpo de ratén de proteina amlloide anti-variante y un
anticverps de conejo anti-C3d sc mezclan para ser utilizados coms

los anticucrpss primarics y luego reaccionan a 4°C durante la
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nache, ¥ cntoncse se lave ls seucldédn de tejide cersbral con PRS
qus centiene 0.05% Pween 20, seguld:s: wor Tesocion con una
aolucidr de mezcla de ' antlouerpe Igs antirratdn etigqueteds
Rojo Tewas y un anticuerps Ioiz anticonejo atlgquetado FIRC, qus se
ntilizan come Les anticuarpos sccunfarios, durante dos horas y
luego se lavan de nueve pare ser encapeulados con un zgents de
encapiulaclén gue contlene un  agente  antifotoblasguaanianto
fluorescents. Se oopdnie Yna obaervacién al  aillizar un
mlerescopio de exploracién liser zon  focal (Axipvert 100;

rroducte de Belss, Alemania).

El reaultado e2 come 3e musstra en la Figursa €. En la ficuoe 6 se
mmestran imdgerizs de befldo dobla de li cdaga seccifn. 52 muastra
la fTigura 6(ai la imagen de tefiido cel anticusrpo d= ratén de
proteina amiloide anti-varlante, y se :mestrs en la flgurs &(b}
1s limagen de Ledldo de losx anticuarpoa de canaic anti-0l, que ae
darecte comc inagenes fluosreacentes difazentea. Como  es
coincidente con el reporte convenzional (P. Elkelsnboom., F. C,
Stam, Imnnnogglaptlioz ang complenaat faetors Lo #enile plagnes,
{1%E2) Acta Heurcpazhcol 57: 239=-244; P. Elxelenbzcom, C. 3. Hack,
<. M. Fozamuller, F. C. Htam, Complemsnt &ctivetion in amylcild
CFlajues in Alzhelmer’s demenzia, {1383) Virchows A»cih 56: 259-
262) P. ERikelsnboom, J. M., BRozemuller, F. L. wvan Muisunkel,
TaflapwsLien and Alzhelioer's disea=e: relationships betwsen

thogenlc mechanisms and ziinileal expression, {1823 Evp Neveol
124: @9=-39: P. L. McGesr, E. G. McGeer, ‘nflammation,
anrtarodiclly and Alchsiper dismease, {(2001) Weurobiolegy of Eging
22: 79%-805; P. Bikelesnbocn, A, J. M. Reozemuller, J. J. M.

Hoozemans, A. Vearhils, & W, A. van Geol, Feuroinflarmation and
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Alzheimer Disease: Clinical and Therapeutic Implications,
Rlzheimer Djuwase & Associated Disorders, (2000} 14, Suppl. 1:
S$54-861), el C3d es un marcador de reaccldn de complemento
nevrolnmune activedo tiene una distribucidén que ccincide corn la
placa senil. Sin embargo, la localizaciédn del tejide werecral de
la enfermedad de Alzheimer de)l C3d no ceincide con la
lccalizacién de la proteina anmilcide olligomérica gque es la imagax

de tehido de anticuerpo de¢ proteina amlloide anti-variania.
Aplicabilidad Industrial

Eata invencién suninistra una proteina variante aniloide
novedoss y Su @gen que sa relaciona con la patologia de
aafermcdades amniloides tal cowmo enformedad de Alzheimer, vy
suministra uns compesicién do droga novedosa y una medicién
diagndésticas que wtiliza la caracteristica que ex L3l an los
campos de estudics bédsicos y clinices garticularmente de

enfermedacdes amiloides tal como la enfermedad de Alzheimer.
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REIVINDICACIONES

1. Una proteina varcianlLe amiloide humana, que, 8a la SEQ

NO. 2, cansiste en la saciencia de aminodcido de:

11) 39 amincdcidos con la
secuencia de 397 a 63¢€:;
{2} 41 aminoadcides «on 1la

gsecuencla da 597 a 638;

{3) 42 anminodcides con la supresion de

en la secuencia de 597 a
(4) 39 anmirodcidos con 1la
secuencia de 597 a 636;
{S) 41 amincdcidos con la
secuencia de 537 a 63B;
(6) 42 aminoécidos con la
secucncia de 597 a 639;
(7) 39 amincdcidoa con 1la
secuencia de 597 a 636:
{83 41 amino&cides con 1la
secuencia de 597 a 633;
{9) 42 aminodcidos con la

secuencis Jde 597 a 639,

supresidn

supresidn

€39;

supresidn

supresidn

suprcaiodn

supresion

supresibén

<

supresidn

de Glu en 619 en

de Glu cn 6.8 en

» nn1n

1D

Glu en Ia posicidén 618

de

de

de

de

de

Ala

Ala

Ala

Asp

Asp

Asp

en

an

el

en

an

en

6.7

€17

617

6.9

6.9

619

en

en

cn

1a

la

la

la

la

2. Un péptido gue e3 una parte de la proteina varianta

amiloide humana de la reivindicacidn 1, que comprende 5 a

28 aminclcidos que preceden y siguen

aminodcido eliminads er 1a SEQ ID NO 2.

el

regidus de

32
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3. Un ¢ger hwmane gque coodifica una preceica precarsora
anilclide wariante sera la Treteina veriante oamiioide

humana da la saivindicacién 1.

4, Un mARN, que e# un producto da Lbrsoscripeldn del aun

hunano de la reivisdizacidn 3.

3. On cADM sintetizado dal wARM de la reivindicecldn 4, gue
congiste de la secpencla base deé is SEC ID WG 1 con 1a

auprasién de bases en 1952 a 1854,

6. Un anticuszzo que reconoce especificamenkte Lla: proteina

varianta apllaise aumana de la relvindicacitn 1.

7. Da articuerpe praeparade al utliixae uvn noligémero de la
Frcteina varlante amiloide humais de la reivindicacidn 1
com> un antigerno y recannocer especlificaments una protaina
amilolde oligomdrica.

g, Un métode diaghdatico de esnferncdades amllolcdes, que

compirands detectar una existencia de la prolsing smiloide

humena «Jdw La relvinficaciss 1.

¥. Ua métado diagndsticc da qnfermedacdes zmilaldes, cue
comprende detastsr una existencia del g=n humano da Jla

relvindizacido 3 o &l maRN de la reivindizacidn 4.

i, Ona cdiula gue expresz ¢l gen humane de _a reivimllzacidn

3.
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11.Un w»oimal no humano gue tiens in vwvivo la proteina

variante amilcide de la reivindicacién 1, ¥y un tejido y

una célula derivado de! animal neo humano.

12.Un método para seleccicnar un componente de¢ agente

terapéutico para ias enfarncdades  amiloides, que
comprende poncr en tont2cto la  ¢élula de la
reivindicacién 10 o anima. o himano, el tejido, o la
célula derivada del enimal no humano de la reivindicacidn
1 con ©na sus:tancia de ansayoe, y medir el comportamiento

y actividad de una proteina varlante amiloide humana en

la célulia o ¢l tejido,

13.Una droga anti-amiloids para enfermadad quc contiene

proteina varjante amileide de la reivindicacién 1.

14.0na droga anti-anilcide para enfecwedad que contiene

péptido de la reivindicacién 2.

15. Una droga anti-amliloide para ernfermedad gue contiene

cAlN de "a relvindicaci6én 5,

16.Una droga anti-amiloide pars enfermedad gque contiene

antlcuerpo de la reivindicecién 6 o 7.

la

el

el

el
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RESUMEN

Se pretende suministrar una proteina amiloide novedosa
{proteina variante amiloide humana) <til como une molécula de
antigenc o similar para mejorar una terapia de wvacuna. Esta
proteina variante amiloide Lumana e¢3 wuna preteina con  1n
supresién de Gluv en 22, Ala en 21, © Asp en 23 en una proteina
ami.olde normal (tipo silvestre) (APL-40, ABl-42, o AR1-43) que

congiste de 40, 42, o 43 aminoécidos.
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ggagaagagg cagatteaat ttterctoac cagtetgaag tttcatitat gatacaaaag

3497
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<212>
213>

<220>
<223>

<400>

1

4

11

PRT
Artificial

Descripcién do secuencia artificial: Ollgopéptido Sintético
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Tyr Gly Arg Lys Lys Arg Arg Gln Arg Arg Arg
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Claimg 8 and 2 pertain to (diagnostic methods to be practiced on the human

body] and Chus relace to a subject matter which this International Searching
Auchority ia not raquired, under the provisiono of the BCT Eule 39.1({iv},

ta secaxch.

2 [ i Nos:
becuzse they' rebate 00 parts of the nwaustional gpplivation that do not comply with the preseribtnd roguiretmmn tn sach an

axtec ths a0 mesnlegfl intemnations] seorch a0 be crried oot specifically:

A D Clmms Nns.:
é baeaeic hey wre dependeal claims snd are not drafied s scerrdance whh the secoud s third seacenoey of Rlo 6.4(s).

Box Ne. 111 Obgervatinns where uniry of inveation is aeking (Conrinustiva of item 3 of st <heet)

This Interuntional Sct ching .\inhozity found mxbiple mvegiions in this inyoativnal spplication, as Miowy:

S D ¢ ull peguinxt attilinnal soarch fess were timely peid by the spplicaot. this miemations] se=rch npoat eoveens all svzobabse
<laini,
2. ) axalaanhobe ciains coutd be searotred withuct etfont jastifying e slivions) Re. his Anttorizy & 2t invite payart of

é i bt il e,
A D As oy s of the eapiced shbinmal soarch fies ware tinsely peid by e upptieand, this intcrashnaal ssanh roput cwers
varty therse clums Gar which foes wene pail spociBaplly clobins Nes §

4. D Nonogival akhtineal sopich feen weve tiely paid by tho applicoe.  Condeymenly, this iclermnana! seavh repant is
resrriciel b e arventing C18) metinnid in the clefms; it is covered by cltini Naa.:

Remurk on Protest 03 e addiciont sesreh focc wecw accompastianl by 1he applicant’s prote and. wivere pplicable. the
paysnai nf 2 pootes lee..
[ The cubdiinant scarch foes wese aecurmptied by the applicat's puctest but the 3pplicahle prosest
fov wae 031 paid within the wne limit spocified in the iavimtion.
1 Mo protest sceorpaciod the paymeat of additiara ssch fees.
Forss PCTAS V210 {sentinuation Of firsl sheat {2)) {Apnl] 2005)
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ity Comert ot Ay "4

SUPERINTENCINCIA

[12)N° de solic

|l

SOLICITUD DE PATENTE DE INVENCION PCT :

N

22) Facha de sofcitud:
(30) Prisndas  {31) No. 32) Feche (33) Pals
2004-20492 osno4 P

— AR GTRZ7, ARTK 3LT0RR, AGTK SE00, ABTK 3808,
ASTK 450, AR1K 4D, ASIP 2308, AS1P 4108, 0K
447, COTR 18113, COTX 708, CO7K 708, C128 13K9,
c&lmcm 02, GO1M 33715, GOTN 33 GGIN

(MSofichana(s)  MORI HIROSHI

$)mict

(73 inveninrjes) ::2. Hirosh!
(74) Apoderad;  ALVARO CORREA ORDOREZ

{85}  Fecha Cimle inch foso national:  DB/OSNY

(85}  Dalosreladvos alapresentadién de i salickud PCT
Fecha do prosontacitn de fa soclhud:  OBH10M0S
iNo. do soliciiud PCTIJP2005018638

(67) Publicacibn taamacionsl
Facha: 130406
N mublicactdn, ' WO2008038720

(54) Tivi:  PROTEINA VARIANTE AMILOIDE

@  revndcodinies:

f.  Unagrolsina variaute amiicide humans, gue, en la SEQ 1D NO. 2, coniste en la secuendia de aminodcida de:

1) 39 aminohcides con la supresién de Gly ea 618 on ta sacuencia de 557 a 636,

(3) 41 eminodcidos con la supresiin do Glu ea 818 en |a secusncia &e 587 3 636;

{3) 42 sminokcidos con i supresitn do Gl en a posiddn 618 en b secuenci de 597 8 633;

{8) 39 aminoAckios con la supresin de Als en 817 en bn secuencia de 557 a §38;

{5) 41 sminodcidos con la supresidn de A%a en 817 ea la secuencia de 597 a 638,

(6) 42 eminodoidos con [a suprasién de Ala en 817 en la secuencia de 597 a 638

(M 39 amincacidos con la suprosifa de Asp an £19 an la secueacia de 597 a 636;

(6} 4% amincdcidos con ta supresihn de Asp en §19 en la secusncia de 557 2 638, 0

(8) 42 amnadeidos con la supresibn de Asg en 619 e fa secuencia de 597 a 639,
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REQUISITOS MINIMOS PARA ADMISION A TRAMITE

PCT

PATENTE DE INVENCION [q/ MODELO DE UTILIDAD | ]
¢ Indicacitn de que se solicita la concesion de una patente [ ‘]/
O Dalos de identificacion del solicitante o de la persona que presenta la solicitud [
¢ Descripcidn de la invencién rd
¢ Dibujos de ser estos pertinentes (1
¢ Comprobante de pago de las tasas establecidas V(
COMPLETA [ ) INCOMPLETA [ 1]
DISENO INDUSTRIAL [ ]
¢ Indicacién de que se solicita el registro de Diseflo Industrial [}
¢ Datos de identificacién del solicitante o de la persona que presenta la solicitud [ ]
o Represeniacién gréfica y fotogréfica del Disefio Industrial 0 muestra del (1

matedial que incorpora ef disefio
¢ Comprobants de pago de las tasas establecidas [}
COMPLETA [ | INCOMPLETA [ ]

ESQUEMA DE TRAZADO [ ]

QO Indicacitn de que se soficita el registro de un Esquema de Trazado [
O Datos de identificacién dal solicitants o de |a persona que presenta |a solicitud {
Q Representacion grafica del asquema trazado [
¢ Comprobante de pago de las tasas establecidas |

COMPLETA [ ] INCOMPLETA [

0 Y2 Nelvvep

Firma Responsable

Fecha . Currera 13 No. 27-00 Plso 5, 7 y 10
Conmutador: 38208 40
Fax: 350 52 20
E-mai: jnlo@sic.0ov.co
www gic.gov.co
Bogoté, D.C., Colombia




A3\

" M-ll‘.lm“ﬂ ba LT TIT L T, A T T o
b L I Ll TN - ’ )

_ E -,
T, W ey oo 'UUUC:'G:GS

t #i.‘iﬁrT-MgA{E?#éi%?a Dep. 2040 WUECREACIONES ria y Comercio
| Eve: 378 FASENACIONALS [INTENDENCIA

REQUISITOS MINIMOS PARA ADMISION A TRAMITE

PCT
PATENTE DE INVENCION [‘]/ MODELO DE UTILIDAD [ ]
.9 Indicacién de que se solicita la concesitn de una patente - [ ]/
-4 Datos de identificacién del solicitante o de la persona que presenta la solicitud [}~
€ Descripcion de la invencion _ [4
4 Dibujos de ser estos pertinentes []
4@ Comprobante de pago de las tasas establecidas .- [/]/
COMPLETA [ ] INCOMPLETA [ ]

'DISENO INDUSTRIAL [ ]

PSP PN

Indicacién de que se solicita el registro de Disefio Industrial [ ]

Datos de identificacién del solicitante o de la persona que presenta la solicitud [ ]

Represéentaciéon grafica y fotogréfica del Disefio Industrial o muestra del []

material que incorpora el disefio

Comprobante de pago de las tasas establecidas [ ]
COMPLETA [ ] INCOMPLETA [ ]

ESQUEMA DE TRAZADO [ ]

Indicacién de que se solicita el registro de un Esquema de Trazado [
Datos de identificacién del solicitante o de la persona que presenta la solicitud [
Representacion grafica del esquema trazado [
Comprobante de pago de las tasas establecidas R |

EX X 24

COMPLETA [ 1] INCOMPLETA [ ]

VNSV

" Firma Responsable

Fecha . Carrera 13 No. 27-00 Piso 5,7 y 10
- I Conmutador: 3 82 08 40
Fax: 3505220 . -
E-mail: info@sic.gov.co °
WWWw.sic.gov.co
Bogotéa, D.C., Colombia
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Baokorial)
OORREA ORDOEEZ ALVARD

HEFERENTIA RadiescdSn MNo. 7 3417E
Boliricud interoacional BCT/I22008/D0144%6
Fecha inicin fase nacional 0670572007

Trimita 31

ko aTa
hetoacidn 430
oficic No, - U 88819

Comn  resultads dal sxamen ds formm, realizado copn fusdawents an 21 ariienlo 23 de
la Cecisidim 486 de ia Comizifm ds la Commidad Andina, mrticuln 27 «del Tratsdo da
fopparacifn ar Materla da Patentes (PFCT), regla 51 big del BEsglsmsanto ¥y Ciroular
Onica de ia Superintendencia de Incuctrla y Comarclo, sa l& comumoica que:

1. Ia solicitud opo contiene 1a sopla del documanto en gue oometa la ooeifn Jdel
dararihn A la patents dal inventor nl solicitants o 4 su Sausante. [AFE. a6-k)
Dacigidn 484, Cwmndo sa Erate de docmenktos obnrgeins an &l sxtranjsra, dsben
legalizarga da ooofereidad con lo dispuesto por low articules 253 y 360 Aol Chdigna
de Procedinplanto <ivil.

2. La emolicitud mo contlens el poder debidamsnts otorgado, con ol llono de lod
requisitos sxigidos per log articuleos €31 ¥ vubsiouienkbes del DS53igo de
Proandimjentn Cfvl). Addeclonalenmbn, debpel pragasbar a4l deoumarto gque acredita la

exiptencia y representaclin legal A= la sociedad solloitante, cuando deka fuere
perasona juridiosa.

En cooplimiento da lo dispussto por el articnlo 3% de la Decisido 486, we le
rejquiern pora que deonkro del tédrminc de des moses slgwilentse a la facha da
notificaciin del presente aficis, camplete 1oa requniaitos antericormente emmeiados.
En caso da no dar cumplimisnto sl pressnta raquerimnentn, 1la solicitud ae
conaldarasd abandonsds y pendérd gu prolocidn.

Hotifiguara ol presentns ofiolc oonforme a lo dispuosbo on ol oumeral 5.3, Literwd
g}, del capitulo guinto del citulo primers de la circular Dalca No.lD &= 20D3.

ALIX CARMENEA DPEDZE DE VERGEL
JdJafa de la diwlaidn S Ewvan Oroacicmes

nnh&r:.m: requerimiento fua notificrado por fijacifn en lista de

mll Ei ﬂ'—



