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Sefor

SUPERINTENDENTE DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

E. : S. D.

Re: P1.-GLAXOSMITHKLINE BIOLOGICALS S.A.-Solicitud de Patente
de Invencion en Fase Nacional PCT para "VACUNA POLIVALENTE

BASADA EN MAGE-3 Y NY-ESO-1 PARA INMUNOTERAPIA DE
CANCER".-Clase A61K 39/00.-Expediente numero 06-110.710.-

1. Me refiero a mi memorial de 6 de Febrero de 2007.

2. De conformidad con lo dispuesto en el Articulo 5.2.12 de la Circular
Externa No. 03 de 28 de Abril de 2003, y estando dentro del plazo de seis meses
contados desde la fecha de la publicacion de la solicitud en la Gaceta de la
Propiedad Industrial nimero 584 de 31 de Diciembre de 2007, solicito a ese
Despacho proceder a realizar el examen de patentabilidad de la presente

invencion.

3. Por otro lado, atentamente me permito manifestar a usted que en el
extracto de la solicitud arriba nombrada, publicado en la Gaceta de la Propiedad
Industrial nimero 584 de 31 de Diciembre de 2007, pagina 483, el titulo de la
invencién aparece publicado en forma equivocada, el titulo correcto es: "VACUNA
POLIVALENTE BASADA EN MAGE-3 Y NY-ESO-1 PARA INMUNOTERAPIA DE
CANCER.

4. En vista de lo anterior, muy comedidamente solicito a usted que las
aclaraciones correspondientes sean incluidas en la Fe de Erratas de la proxima

Gaceta de la Propiedad Industrial.
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5. Me permito recordar a usted, que tal como se informé en el Petitorio de la

invencidn, la presente solicitud corresponde a Capitulo I.
6. Anexo me permito presentar recibo nimero 08-45.208, expedido por la
Superintendencia de Industria y Comercio, que acredita el pago de la tasa que

dicho examen causa.

7. Ruego a usted tomar atenta nota de lo anterior y proceder de conformidad.

Sefior Superintendente,

!
%k(/\ \ C At ___
ALICIA LLOREDA RICAURTE
T.P. 53.215
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Industria y Comercio
SUPERINTENDENCIA

DIRECCION DE NUEVAS CREACIONES

RADICACION EXPEDIENTE No. ‘6-1 10710

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCION
FUE PUBLICADO EN LA GACETA DE PROPIEDAD INDUSTRIAL No 584 DE
FECHA 31 DE DICIEMBRE DE 2007 EL TERMINO HABIL SENALADO POR LA

LEY EXPIRA EL 31 DE MARZO DE 2008

NOTA: Dentro del plazo de los seis (6) meses siguientes a partir de la fecha de publicacion
en la gaceta de Propiedad Industrial, debera solicitar y cancelar el examen de
patentabilidad so pena de que la solicitud caiga en abandono, de acuerdo con lo
establecido en el Articulo 44 de la Decisiéon 486/2000.

SE PRESENTARON OPOSICIONES POR PARTE DE TERCEROS.
Si ' NO ' X
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G ABSTRACT

Cancer-testis (CT) antigens have been identified by screen-
ing public databascs for transcripts thal are cxpressed in
tumor rissues and a limited set of normal tissues, or by
screening for genes that are cxpressed in cancer and festis
tissues (but not other normal tissues). The invention relates
s nucleic acids and encoged polypeptides which are Cl'
anligeds expressed o pauuul.s afflicted with ¢ e
inventicn provides, iater aH4, isoldicd” diticleic 3 mol—
ccules, cxpression vectors containing those molecules and
bost cells trapsfected with those molecules. The invention
also provides isolated proteins and peptides, antibodies to
those proteins and peptides and cytotoxic T lymphocytes
which recognize the proteins and peptides. Fragroeots of the
foregoing including functional fragments and variants also
are provided. Kils containing the foregoing molecules addi-
tionally are provided. The molecules provided by the inven-
tion can be used in the diagnosis, monitoring, rescarch, or
treatment of coaditions characterized by the expression of
one or more CT antigens.
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[0043] Also provided in accordance with a further aspect
of the inveatiofi are compositions of matter usclul in stimu-
Jating” an isimuge response to 3 plurality of a proteins
comprising an amino acid sequence selected from the group
Gopsisting of SEQ D NOs:19, 21 and 23. Th it
“include a plurality of pcptldes :
proteins, wherein the peptides bind t6 one or more MHC
moleciles preserited on the surface of non-testis cells: Ta
céain embodiments of the compositions, at Teast a portfon
[the plurality of peptides bind to MIIC molecules and elicit
mﬁfm “ehErétn: Th dtfier emBodiments, at TGS
profeins is edeoded by a gucleic acid mokiculd
ng a aucleofide séquence selected from the group
0[ S"EQ ]D N'OSIS 70 and 22, qufx, 4bly, the

[0044] 1o apother aspect of the invention, isolated anli-
bodies are provided which selectively binds o a complex of:
(i) a peptide that is a fragment of a protein comprising aa
amino acid sequence selected from the group consisting of
SEQ 1D NOs:19, 21 and 23, and (i) a MHC molecule to
which binds the peptide to form the complex, wherein the
isolated antibody does not bind to (i) or (ii) alone. Preferably
the antibody is a monoclonal astibody, a chimeric antibody,
a humanized antibody, or ao antigen-binding fragmeat
thereof.

[0045] According to a farther aspect of the inveation,
methods are provided for treating or diagnosing or moni-
toring a subject having a cancer characterized by expression
of a protein encoded by a nucleic acid molecule comprising
a nucleotide sequeace selected from the group consisting of
SEQ ID NOs:18, 20, and 22, in cells or tissucs other than
testis. The methods include administering o the subjoct the
foregoing antibodies, in an amount eitective to treat, diag-
nose or monitor the condition. Preferably (he antibodics are
coupled 10 one or more therapeutically or diagnostically
useful agents.

[0046] The invention also involves the use of the geacs,
gene products, fragments thereof, agents which bind thereto,
and so on in the preparation of medicaments. A particular
medicament is for treating cancer.

{0047] ‘These and other aspects of the invention will be
described in further detail in conpection with the detailed
description of the invention.

BRIEF DESCRIPTION Ol THE DRAWINGS

[0048] FIG. 1 shows a digitized image of RE-PCR cxpres-
sion analysis of cancer/testis-assaciated Unigene clusters in
normal adult tissues and cancer.

[049] FIG. 1A shows the expression of mRNA tran-
scripts in pormal adult tissue following 35 cycles of PCR.
Lane 1, brain; 2, kidney; 3, liver; 4, pancreas; 5, placenta; 6,
testis; 7, small intesting; 8, heart; 9, prostate; 10, adrenal
gland; 11, spleen; 12, colon; 13, stomach; 14, lung: 15,
bladder; 16, ovary; 17, mammary gland; 18, cervix; 19,
skeletal muscle. The majority of traascripls are testis-spe-
cific, with the exceptions of Hs. 183009, Hs.2933(7, Hs.
128836, and Hs.130926. Expression of Hs. 130926 was used
as a positive control for cDNA template integrity of the
varous lissuc samples.
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[0050] FIG. 1B shows RI-PCR analysis of CT15/
Hs.17795¢ mRNA cxpression in reoal capcer (RCCIH,
RCC6, RCCS), CT16/Hs245431 mRNA expression in mela-
pnoma (Mel-1 and Mel-11) and breast cancer; and CT17/
Hs.178062 mRNA expression in breast cancer {B3R-297),
renal cancer (RCC5) and melanoma (Mel-1).

DETAILED DESCRIPTION OF THE
INVENTION

[0051] As a consequence of I cell epitope cloning and
SEREX analysis, a growing number ot cancer-testis (CT)
aatigens have now been defined. Sce Tablke 1 and references
cited therein. There arc now 14 genes or pene familics
identificd that code for presumptive cancer-testis antigens.

Chramosome  Detection

o System #Genes  Location  System*=  Refs.
A ., MAGE 16 XqZBfXp2i . TAb  7,30,12,
) . 13
z BAGE 2 Unkrowe T ¥4
a GAGE o Xpll T 15, 16
4 5 >5 Xplt Ab 0, 17
5 NY-BSO-1 2 K28 Ab,T, 18,19
LAGE-1 RDA
6 SCP-1 3 1p12-p13 Ab 20
7 CT7T/MAGE-C1 1 26 Ab, RDA 21,22
& 1 Unknown Ah 23
9 [ors 1 p Ab 24
10 CT10/MAGE-C2 L Xq27  RDA,Ab 25,20
i Clitp 1 Xq26-Xq27 wee 27
12 SAGE I Xq28 RDA 2%
13 <TAGE-1 1 18p1t Ah 29
14 OY-TES-1 2 12p12-pi3 Ab 30
d ding to the CT Tature propesed by Old & Chen

.
**Ab = Antibody, T = CD8+ T eell, RDA = representational difference

***Defined by differential mRNA expression io a pacental vs. metastatic
melanoma cell variant.

[0052] A thorough analysis of these pene reveals that they
encode products with the following characteristics.

[0053] ) mRNA expression b oormal tissucs is
restricted o testis, felal ovary, and placenta, with
little or o expression detected in adult ovary.

[0054] i) mRNA expression in cancers of diverse
origin is common-—up to 30-40% of a oumber of
different cancer types, ¢.g., melanoma, bladder can-
cer, sarcoma cxpress one or more C1 antigens.

[0055] iii) The X chromosome codes for the majority
of CT antigens, but a number of more recently
defined CT coding genes have a non-X chromosomal
locus.

[0056] iv) In nommal adult (ests, expression of CT
anligens is primarily restricted to immature germ
cells-—, cg., spermatogonia (31). However, 2
recently defiged CT aotigen, OY-TES-1, is clearly
involved in late stages of sporm maturalion (see
below). In fetal ovary, immature gero cells (oogo-
nia/primary oocytes) express (Tl aatigens, whereas
oocytes in the resting primordial follicles do aot
(32). In fetal placenta, both cytotrophoblast and
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gencrating  antibodies  or duumining binding  of the
polypeptide fragments, or for gencraling immugoassay com-
poneats. | 11\;\\ 1se, fragments can be employed to produce

nonfused fragments of ihe CF antigen polypeptides, uselul,
for example, in the preparation of antibodies, and in immu-
noassays. [ragments further can be used as antisease mol-

caules to inhihil the ¢xpression of T antigen aucleic acids
and polypeptides. pacticularly tor therapestic purposes as
described in greater detail below.

[0078] As mentivoed sbove, this disclosure intends to
embrace cach and every fragment ot cach sequence, begia-
aing al the (irst oucleotide, the secoad nucleotide and so oa,
up to 8 nucleotides short ol the end, and ending anywhere
from nucleotide number 8, 9, 10 and so on for cach
sequence, up to the entire length of the disclosed sequence.
Preferred fragmeats are those usetul as amplification prin-
ers, ¢, typically between 12 and 32 nucleotides fe.g. 12,
13, 14, 15,16, 17,18, 19,20, 21, 22, 23, 24, 25, 26, 27, 28,
39, 30, 31 and 32) in leogih.

[0079]  Those skifled in the an are well versed in methods
for selecting such sequences, typically on the basis of the
ability of the fragmeat o selectively  distinguish  the
sequence of ipterest from olher sequences ia the huaan
genome of the [Tagment (0 those on known databases
typically is all that is neeessary, alihough in vitro conlirmaa-
tory bybridization and sequenciog analysis may be per-
farmed.

[0080] Especially proterred tragment include aucle ids
cocoding g scrics of spitopes, knowa as “polytopes™. The
cpilopes can be arranged in sequential or overapping (ast-
ion (sce, e.g., Thomson et al., Proc. Natl Acad. Sci. USA
2584553849, 1995, Gilbent ¢t al., Nature Biotechnol
15.1280-1284, 1997), with or without the patwral flankiog
sequenees, and can b oseparatl by worelated  linker
sequences if desired. The polytope is processed to generated
individual epitopes which are recogaized by the imawune
system for generafion of immune respanses.

[oost] T for c\m\pk pcpu\us derived  from  a
polypepu ving an amind acid scquence cacoded by ong
af the nincleic acxd disclosed herein, and which are prescotéd
Ny MHC molecules and recognized by CTE. or F-belper
lympbocytes; cat-he: com‘h!red’wﬂ'rmd\ss

dmré'mr*(‘l‘ aptigers {e.g by preparation of hybnd
nueleie aHds o pelypeptides) to form “polytopes”. “The t9
or more peptides {of micleic acids cacodiag the, PEPLids)
can e seloetcd from these deseribed- erein; or

\'chrmmptxmﬂ“ mous&

- . . K U U LN
10577 Other examples will be known 1 ooe of ordinary
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skill in the art aad can be wsed in the invention i a like
manner as those disclosed berein. Other cxamples of HLA
class Fand HLA class [ binding peptides will be knowo to
onc of ordinary skill iy the art. For cxample, sce the
following reteren Coulic, Steen Celis 13:393-403, 1995
Travessari ¢t al., 7. . Med. 176:1453-1457, 1992; Chaux
ot al., J. Immuenol. 163:2928-2936, 1999; Fujic ¢t al., Ind. J.
Cancer 80:169-172, 1999; Tanzarella et al., Cancor Res.
S59:2668-2674. 1999, van der Bruggen et al., Far . -
nol. 24:2134-2140, 1994 Chaux et al., J. Fxp Med.
189:767-778, 1999. Kawashima ¢t al, Hum. Immunad. 391
14, 1998; Tahara et al, Clin. Cancer Res. 5:2236-2244,
1999; Gaugler o al.. J. Exp. Med. 179:921-930, 1994, van
der Bruggen ot al., Eur J. Jnynunol. 24:3038-3043, 1994,
Tanaka ct al., Cancer Res. ST:4465-4468, 1997; Oiso ctal.,
tat. J. Cancer 81:387-394, 1999; tlerman et al., fmumuno-
genetics 43:377-383, 1996; Manici et al, J. £xp. Med.
(89:871-876, 1999, Duflour et al., Fur J. Inununol.
29:3329-3337, 1999; Zom ¢t al, Fur. J. Immanol. 29-602-
607, 1999; Huang ot al, /. fenrnanol. 162:6849-6854, 1999;
Bogl et al., Inumunity 2:167-175, 1995; Van deo Lynde et ai..
J. Exp. Med 182:689-698, 1995; De Backer et &l
Res. 59:3157-3165, 1999; Jager ot al. J. Fxp Med 18
270, 1998; Wang ¢t al, J. ol 16):3596-3600, 1998;
Aarnoudse ct al,, frt. J. Cancer 82:442-448, 1999; Guilloux
et al.,J. Fxp Med 183:0173-1183, 1996, Lupetti ot al., J

Exp. Med 188:1005-1016, 1998; Wdlfel e al., Fur J.
Tmmunol. 24:759-764, 1994, Skippec et al., /. Fxp. Med.
183:527-5M, 1996; Kaog ¢t al., J. Dumunol. 155:1343-
1348, 19 Morcl et al., Int. J. Cancer 83:755-759, 1999;
Brichard et al, Fur J. Immunol. 26:224-230, 1996; Kildesen
et al., J. Immunot. 160:2099-2106, 1998; Kawakami ct al.,
Jo Ammunol. 161:6985-6992, 1998; "lopalian et al., 2. fxp.
Med. 183:1965-1971, 1996; Kubuayashi ot al, Cuncer
Research 58:2906-301, 1998; Kawakami et al., J. Jaunnnol.
154:3961-3968, 1995; Tsai ot al, J. Immunol. 158 17%%-
1802, 1997, Cox ¢t al., Science 264:716-716, 1944;
Kawakami ¢t al., Proc, Natl. Acad. Sci. USA 91:6458-6462,
1994, Skipper et al., J. fmmunol. 157:5027-5033, 1996,
Robbins et al., J. Immunol. 159:303-308, 1997; Castcllictal,
I dmmanol. 162:1739-1748, 1999; Kawakami ot al . J. Exp.
Med. 180:347-352, 1994; Casielli ct al., J. I'vp
181:363-368, 1997 chaeider et al, Int. J. Cancer 7

458, 1998; Wang et al, /. Fxp. Med. 183:1131-11 40 I)‘)6
Wang et al.,J. Fxp. Med 184:2207-2216, 1996; Packhurst et
al., Cancer Research 38:4895-4901, 1998; (saog et al., J.
Nl Cancer Inst 87:982-990, 1995; Correale i al.. J Natl
Cancer Inst §9:293-300, 1997, Coulic el al., Proc. Nl
Acad. Sci. USA 92:7976-7980, 1995; Wolfcl et al, Science
269:1281-1284, 1995, Robbins et al, J. fixp Med
(83:11K5-1192, 1996, Brandle ct al., /. Fxp. M.:Ll 183:2501-
2508, 1996; ten Bosch ¢t al., Blood 88:3522 1996,
Mandruzzato et al., J. Fixp. Med 186:785 795, IQ‘). Gué-
gucn et al, J. Impumol. 160:6183-6194, 1998; (hertsen ¢t
ab, tut. 1. Cancer 72:784-790, 1997, Gaudin «t al, J
Tmpumof. 162:4730-1738, 1999; Chiari ot al., Cancer Res.
59:5785-5792, 1999; togan et al, Cancer Res. S8:5144-
5150, 1998; Pieper ct al, f. Fxp. Med. 189:757-765, 1999;
Wang et al,, Science 284:1351-1354, 1999; Fisk et al, J
Fagr. Med. 181:2109-2117, 1995; Brossart €1 al., Cancer Res.
SRTA2-T36, 1998; Ropke et al., Proc. Natl. Acad. Sci. USA
Y3 4T04-14707, 1996; Tkeda ot al, Tewnunity 6:199-208,
l‘)‘)7 Ronsin et al., /. fmmunol. 163:483-490, 1999, Vondec-
s et al, fopnunity 10:673-679,1999.
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{082} Duau ol ordinacy Abs. RSl cas propags
pu(vprll( LS COMPNSLng Oy )n, Wantumn px,pil(ﬂ.s
ffm‘tm*mﬁ???e% tegsing: *fﬁtcr 3 mcmed pepti

oF waeleic soidk o 5 potyber

siggulacd proveducgs. of. IWM.

[#083]  Thus polytopes are groups of two or more poten-
tizlly immunogenic or immune response stimulating pep-
tides which can be joined together in various arrangemeats
{c.g. concatenated, overlapping). The polytape (or nucleic
acid cocuding the polytope) can be administered o i stan-
dard immunization protocol, €.g. 0 animals, to test the
ellectiveness of the polytope in stimulating, enhaocing and/
or provoking an immune response.

[0084] “The peptides can be joined together directly or via
the use of Hanking scquences to focm polytopes, and the use
of palytopes as vaccines is well known in the art (see, e.g..
Thomson ¢t al., Proc. Acad. Natl Acad. Sa USsA
92(13):5845-5849, 1995; Gilbert ot al., Nature Biotechnol.
150120 1280-1284, 1997; Thomson o al., J. Immunol
EST(2R822-826, 1996; Tam et al., J. Fxp. Med. 171(1):299-
306, 1998). For example, Tam showed that polytopes con-
sisting of both MHC class 1 and class [ binding cpitopes
successfully geacrated antibody aod protective tmmunity in
a4 mouse model Tam also demonsitated thal polytopes
comprising “stnngs” of epitopes ace processed o vicld
individuai cpitopes which are prescated by MUC molecudes
and recogaized by CTUs. Thus polytopes containing various
ountbers and combiaatioos of epitopes can be prepared aad
tested for recognition by CTLs aod for efficacy in increasiog
4aa H]JIY]UDL fESPOasc,

[6085] 1t is known thal tumors express a sct of tumor
antigens, of which only cerfain subscts may be expressed in
the twmor of any piven patient. Polytopes can be prepared
which correspoad o the different combination of cpitopes
representing  the  subset of tumor  rejection  antigeas
expicssed woa panicular paticat. Polylopes also can be
prepared 1w oreflect a broader spectrum of wmor rejection
antigens known (o be expressed by a tumor type. Polvtopes
can be introduced o @ patient in geed ol such treatment as
polypeptide structares, or via the use of aucleic acid delivery
systems known in the art (sec, c.g., Allsopp ot al, Far J.
Inynunol. 2008):1951-1959, 1996). Adenovirus, pox viruses,
Ty-virus like particles, adeno-associated virus, alphaviruses,
lasmids, bacteria, e1c. can he vsed in such delivery, Onc can
fest the polytope delivery systems 1o mouse raodels to
determine efficacy of the delivery system. ‘The sysiems also
can be tested in buman clinical trials.

[0086] (n instances o which a human A class | mol-
ceule presents wmor rejection antigeos denived from €1
antigens, the CXPression vector may also {oclude a auclee
acid scquence coding for the HLA molecule that presents
aoy partwulac tumor cejection antigen derived from these
ouckeic acids and polypeptides. Alteraatively, the nucleic
acid sequeace codiag Tor such a HILA molecule can be
contained within a separate expression vector. I a situation
where the vector contains hoth coding sequeaces, the single
vector can be used to transtect a coll which does aot
normally express either one. Where the coding sequeaces for
a I antigen precursor and the HUA malecule which pre-
soats o are contatsed on separale t.xprcssion vectors, (he
expression vectors can be cotransfected. The CU antigen
precucsar coding sequeoce may be used alone, whea, e.g. the
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Im\l cell wircady expresses a HLA molecule which prescnts
antigen derived from precursor moleeules. OF course,
there is no limit on the particular host cell which caa be used.
As the vectors which contain the 1wo coding sequences may
be used (0 any antigen-presenting cells if desired, and the
gene for (1 antigen precursor can be used in host cells
which do ant express a TH.A maolecule which preseats a T
antiges. Funiber, ccll-free transcription systems may be used
in lieu of cells.

[0087] As mentioned above, the invention cmbraces anfi-
sense oligonucleotides that selectively bind to a sucleic acid
molecule encoding o CT antigen polypeptide, to reduce the
ion of CT antigens. ‘This is desirable in virtally any
mulu 1 condilion wherein a reduction of expression of €71
s desirable, €., in the treatment of cancer. "This is
also useful for ia vitro or in vive testing of the effects of a
ceduction of expression of ooe or more CT antigens.

[0088]  As used hereln, the term “aatiscose oligonucle
otide”™ 0r “anliscnse” deseribes an otigonucleotide that is an
oligoriborucleotide,  oligodeoxyribonucleotide, modified
ohigoribonucieotide, or modified oligndeoxynbeaucleotide
which hybridizes under physiological conditions to DNA
comprising 4 pacticular gene or t¢ an mRNA traoseript of
that yene and, thereby, inbibits the transcrption of that gene
and/for the translation of that mRNA. The antisense mol-
ccules are designed so as to interfere with transcription or
tragslation of a tacpet gene upon hybadization with the
target geoe or transcript. Those skilled in the art will
recognize that the exact length of the antiscose oligonucle-
olide and its degree of complemeatarity with its target will
depend upon the specific target selecled, including the
scyuence of the target and the particular bases which com-
prise that sequence. It is preferred that th tiscose oligo-
nucleotide be constructed and arragged so as o bind selec-
tively with the tarpet under physiological conditions, te., o
bybridize substantially more to the target sequence than o
aay other sequence in the target cell under physiological
conditivus. Based upon the scquences of muckeic acids
eacading C1 aatigens, or upoa allelic or homologous
genomic and/or CONA sequences, one of skill in the et can
casily choose and synihesize any of @ number of appropriate
aaliscase molecules for use in accordance with the prescat
invention.

[0089] 1a order to be sufficiently selective and potent for
inhibiticn, such antiscnse oligonucleotides should comprise
at least 10 and, more preferably, at least 15 consccutive
bases which are complementary 1o the target, although in
certain cases modified oligonucleotides as shat as 7 hases in
lengih have been used successlully as antisense oligonucle-
otides (Wagner et al, Nature Biotechnol. 14:840-844_ 1996).
Mast preferably, the antisense oligonucicotides comprise a
complementary scquence of 20-30 bases.

[0090]  Although oligonucleotides may be chasen which
are antisense (o any region ol the gene or mRNA transcripts,
in preferred embodiments the antisense oligonucleotides
correspond  to N-terminal or 5° upstream sites such as
translation inftiation, transcription initiation or promoter
sites. In addition, Y-untranslated regions may be targeted.
"Targeting to mRNA spliciag sites has also been used in the
ari but imay be less preferred if alteenative mRNA spliciag
occurs. In addition, the antisense is ur;,okd preferably, o
s 10 which mRNA secondary structure is not expocted

76
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with CD2 expressed on T cells. This interaction induces T
cell f1.-2 and TFN-gamma production and can thus comple-
ment but not substitute, the B7/CN28 costimulatory inter-
action (Parra et al., J. Immunol., 158:637-642 (1997), Fenton
et al., J. Immunother, 2):2:95-108 (1998)).

{163} Lympbocyte function associated antigen-i (LFA-1)
is expressed om leukocytes and interacts with ICAM-1
expressed on APCs and some tumor cells. This interaction
mduces T eell IL-2 and IFN-gamma production and cao thus
complement but nol substitute, the B7/CD28 costimulatory
interaction (Fenton ¢t al., J. Immunother, 21:2:95-108
(1998)). LEA-1 is thus a further example of a costimulatory
molecule (hat could be provided in a vaccination protocol in
the various ways discussed above for B7.

[0164] Complete CTL activation and effector function
requires Th cell help through the interaction between the Th
cell CD40L.(CD40 tigand) molecule and the CD40 molecule
expressed by DCs (Ridge et al., Nature, 393:474 (1998),
Bennett et al., Nature, 393:478 (1998), Schoenherger et al.,
Nature, 393:480 (199%)). This mechanism of this costimu-
latory signal is likely to involve upregulation of B7 aod
assoctated 1L-6/I1-12 production by the DC (APC). The
CD40-CD40L interaction thus complements the signal [
(antigea/MHC-TCR} and signal 2 (B7-CD28) interactions.

[0165] The use of anti-CD40 antibodies to stimulate DC
cells directly, would be expecled to enhance a response to
tumor aatigens which are normally encountered vutside ol a
inflammatory context or are presented by non-professional
APCs (tumor cells). In these situations Th help and B7
costimulatios signals are not provided. This mechanism
might be used in the context of antigen pulsed DC based
therapics or in situations where Th epitopes have aot been
defined within known TRA precursors.

[0166] A CT anligen polypeptide, or a fragment thercof,
also can be used to isolate their native binding partners.
Isolation of such binding pariners may be performed accord-
ing to well-known methods. For example, isolated CT
antigen polypeptides can be attached to a substrate {e.gp.,
chromatographic media, such as polystyrene beads, or a
filter), and then a solution suspected of containing the
binding partner may be applied to the substrate. If a binding
partnec which can interact with CT antigen polypeptides is
present in the solution, then it will bind v the substrate-
bound CT antigen polypeptide. The binding partner then
may be isolated.

[0167] 1t will also be recognized that (he invention
embraces the use of the CT antigen ¢DNA sequences in
expression vectors, as well as to transfect host cells and cell
lines, be these prokaryotic (e.g., F. coli), or cukaryotic (e.g.,
dendritic cells, B cells, CHO cells, COS cells, yeast expres-
sion systems and recombinant baculovirus expression in
msect cells). Especially useful are mammalian cells such as
human, mouse, hamster, pig, goat, primate, ctc. They may be
of a wide variety of tissue Lypes, and include peimary cells
and <ell lincs. Specilic examples nclude keratinoeytes,
peripberal blood leukocytes, bone macrow stem cells and
embryonic stem cells. ‘The expression vectors require that
the pertineat sequence, ie., those mucleic acids deseribed
supra, be operably linked to a promoter.

{0168]

pucleic 3

1he

invemion also contemplates  delivery of

- for
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e ise of d'cndrim u:lLs as dchvcry and antigen
presentation vehicles for the administration of CT aatigens
in vaccine therapies. Another example of such a proedure is
outlined in U.S. Pat. No. 5,399,346 aad in exhibits submitted
n the lile history of that patent, all of which are publicly
available documeuts. In general, it invoives introduction in
vitro of a functional copy of a gene into a cell(s) of a subject,
and returniag the genctically engineered cell(s) to the sub-
jecl. The functional copy of the gene is under operable
controf of regulatory elements which permit expression of
the gene in the genetically engineered cell(s). Numerous
transfection and transduction technigues as well as appro-
priate ‘expression vectors are well known to (hose of ordi-
nary skill in the art, some of which are deseribed in PCT
application WOY5/00654. la vivo nucleic acid delivery
using vectors such as viruses and targeted liposomes also is
contemplated according (o the invention.

{0169] In preferred embodiments, a virus vector for deliv-
ering a nucleic acid encoding a CT antigen is sclected from
the group consisting of adenoviruses, adeno-associated
viruses, poxviruses including vaccinia viruses and atfenu-
ated poxviruses, Semliki Forest virus, Venezuelan equine
encephalitis virus, retroviruses, Siadbis virus, and Ty virus-
like particle. Examples of viruses and virus-like particles
which have been used to deliver exogenous nucleic acids
include: replication-defective adenoviruses (¢.g., Xiang et
al., Viralogy 219:220-227, 1996; Lloit et al.,J. Virol. 7:5375-
5381, 1997; Chengalvala et al., Vaceine 15:335-339, 1997),
a modified cetrovirus (Towasend et al., J. Virol. 71:3365-
3374, 1997), a noorcplicating, retrovirus (Irwin et al., J.
Virol. 68:5036-50:44, 1994), a replication defective Semliki
Forest virus (Zhao et al, Proc. Natl Acad. Sci. USA
92:3009-301 3, 1995), canacypox vicus and highly aitenuated
vaccinia vinus decivative (Paolett, Proc. Natl. Acad. Sci.
USA 93:11349-11353, 1996), non-replicative vaccinia virus
(Mass, Proc. Natl Acad. Sci. USA 93:11341-11348, 1996),
replicadve vaceinia virus (Moss, Dev. Biol. Stand. 82:55-63,
1994), Venzuelan cquine encephalitis virus (Davis e al., J.
Virol. 70:3781-3787, 1996), Sindbis virus (Pugachev et al,
Virology 212:587-594, 1995), and Ty virus-like particle
{(Allsopp <t al., Ear J. Immunol 26:1951-1959, 1996). ln
preferred embaodiments, the virus vector is an adenovirus or
an alphavirus.

[0170] Another preferred virus for certain applications is
the adcao-associated virus, a double-steanded DNA virus.
The adeno-associated virus is capable of infecting a widc
cange of cell 1ypes and species and can be enginecred to be
replication-deficient. It further has advaotages, such as heat
and lipid solvent stability, high transluction frequencies in
cells of diverse lineages, including hematopoictic cells, and
lack of superinfection inhibition thus allowing multiple
series of transductions. The adeno-associated virus can
integrate into human cellular DNA i a site-specific manner,
thereby minimiziag the possihility of insertional mutagen-
csis and variability of inscricd gene expression. In addition,
wild-type adeno-assoctated virus infections bave been fol-
lowed w tissue culture for greater than 100 passages in the
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absence of selective pressure, implymg that the adeno-
associated virus genomic jotegration is a relatively stable
event. The adena-associated virus can also function in an
extrachromosomal fashion.

{0171] In gencral, other prefemed viral vectors are bascd
on aon-cytopathic cukaryotic viruses in which son-cssential
genes have been teplaced with the gene ol intercst. Non-
cytopathic viruses include retroviruses, the life cycle of
which involves reverse transcription of geoomic viral RNA
into DNA with subsequent proviral iategration into host
cellular DNA. Adenoviruses and rotroviruses have been
approved for human gene therapy trials. la general, the
retroviruses are replication-deficicnt (i.c., capable of direct-
ing synthesis of the desircd proicins, but incapable of
manufacturing an iofectious particle). Such genetically
altered retroviral expression vectors have general vtility for
the high-efficiency transduction of geaes in vivo. Standard
protocals for producing replicationdeficient retroviruses
(including the steps of incorporation of exogenous genetic
material into a plasmid, traasfection ot a packaging cell
lined with plasmid, production of cccombinant retroviruses
by the packaging cell line, collection of viral panticles from
tissue culture media, and tnfection of the target cells with
viral particles) are provided io Kriegler, M., “Gene ‘Iransfer
and Expression, A Laboratory Manual,” W.H. I'reeman Co.,
New York (1990) and Murry, E. J. Ed. “Mcthods ia Molecu-
lar Biology,” vol. 7, Humana Press, Inc., Cliffton, NJ.
(1991).

[0172] Preferably the foregoing nucleic acid delivery vec-
tors: (1) cootain exogenous genelic material that can be
transcribed aod translated in a mammalian cell and that can
induce an immune response in a bost, and (2) contain on a
surface a ligand that selectively binds to a receptor oa the
surface of a target cell, such as a mammalian cell, and
thereby gains entry to the tacget cell.

[0173]  Various techniques may he employed for introduc-
ing nucleic acids of the Invention inlo cells, depending on
whether the aucleic acids are intcoduced in viteo of in vivo
in a host. Such techniques include transfection of nuckic
acid-CaPO_ precipitates, transfection of nucleic acids asso-
ciated with DEAE, transfoction or infection with the forc-
going viruses including the nucleic acid of interest, liposome
mediated transfection, and the lUke. For certain uses, it is
preferred to target the oucleic acid to particular cells. In such
instances, a vehicle used for delivering a nucleic acid of the
inveation into a cell (¢.g., a retrovirus, or other virus; a
liposorae) can have a targeting molecule atiached thereto.
For cxample, a molecule such as an antibody specific for a
surface membrane protein on the target cell or a ligand for
a receptor on the target cell can be bound 10 or incorporated
within the oucleic acid delivery vehicle. Preterred antibodies
include antibodics which sclectively bind a CT antigen,
alone or as a complex with a MHC molecule. Especially
preferred are monoclonal antibodies. Where liposomes are
emplayed w deliver the nucleic acids of the invention,
proteins which bind to a surface membrane protein associ-
ated with eadocytosis may be incorporated iato the liposome
formulation for targeting and/or to facilitate uptake. Such
proteins include capsid proteios or fragments thereof tropic
for a particular cell type, antibodies for proteins which
undergo inlcroalization in cycling, proteins that tarpet intra-
cellular localization and eohance intracellular half tife, and
the like. Polymeric delivery systems akso have been used
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successfully to deliver nucleic acids into cells, as is known
by those skilled in the art. Such sysiems cven permit oral
delivery of aucleic acids.
[0174) 15 .t therapeutic compositions
- the prescal i adinirtisteredt in phiarmaced-
acccplaﬁk pn—p&'atwn; Such preparations may rom-
i.xmfdm phannd«.xuhc.ally acceptable concetilvaffons of
ug‘etl‘l{ “preservatives; - vompatibie-Exriers,
ﬁ'ﬁ?fé“mt‘my Trimiae p()I(.nluunE WgEnts Sl Hi‘ﬁﬂjﬂ
’ 2ty othes:

ok
[0175}
tered by any conventional route, including injection or by
gradual infusion over time. The administration may, for
exarmple, be oral, iniravenous, intraperitoneal, intramuscu-
lar, intracavity, subcutaneous, or transdermal. When anti-
bodies are used therapeutically, a preferred route of admin-
jstration is by pulmonary aerosol. Techniques for prepariog
acrosol delivery systems containing aatibodies are well
known 10 thosc of skill in the art. Geocrally, such sysiems
should wilize components which will not significantly
impair the biological propertics of the antibodies, such as the
paratope binding capaci\v (see, for example, Sciarra and
Cutie, “Aerosols,” in Remis 's Pharmaceutical Sci-
ences, 18th edition, 1990, pp. 1()94»171 incorporated by
reference), Those of skill in the art can mad1]y determine the
various parameters and conditions for producing antibody
aerosols without resort to undue experimeatation. When
using antisense preparations of the invention, slow intrave-
nous administration is preferred.

[0176] The compositions of the invention are administered
i effective amounts. An “ctfective amount” is that amount
of a CT antigen composition that aloae, or together with
further doses, produces the desired respouse, e.g. increases
an immune response to the CT antigen. In the case of
treating a particular disease or condition chacacterized by
expression of one or more CT antigens, such as cancer, the
desired response is inhibiting the progression of the disease.
This may involve only slowisg the progression of the
disease temporarily, although more preferably, it involves
balting the progression of the discase pecmaneatly. This can
be monitored by routine methods or can be monitored
according to diagnostic methods of the invention discussed
berein. ‘The desired response to ireatment of the disease or
condition also can be delaying the onset or even preventing
the onset of the discase or condition.

{0177] Such amounts will depend, of course, ou the pat-
ticular condition being treated, the sevecily of the condition,
the individual paticat parameters including age, physical
condition, size and weight, the duration of the treaiment, the
nature of concurrent therapy (if any), the specific route of
administration and like faciors within the knowledge and
expertise of the health practitioner. These factors are well
koown to those of ordinary skill in the art and can be
addressed with po more than routine cxperimentation. It is
generally prefecred that a maximuem dose of the individual
components or combinations thereof be used, (hat is, the
highest safe dose according to sound medical judgment. it
will be understood by those of ordinary skill in the ar,
however, that a patient may insist upon a lower dose or
tolerable dose for medical reasons, psychological reasons or
for virtually any other reasons.

[0178] 'The pharmaccutical compositions used in the fore-
going methods prefecably are sterdle and contaia an eflective
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Ser Ser asp Glu Gln Pro Glu Ser Glu Ser Glu Pra Lys Gly

<210>
<211>
«212>
<213>

<400>

ggcacgagge ttegttottt ceogecatott
ctgaccgaga ctcagecgtg agagatatga
aaagaggaaa tgaccaagag tcttcccage
ctgaggaaaa acqgtcaagaa gaggaaccac
gggagatcaa aaatgaagga gcacctgctg
aggaactggc tctgcttaag atagaggatg
ggactctgce cacttttgat cecactaaag
tttaaaccaa gacaaatgaa gactgaaacc

ctgcotaacat tctcttaata aagttttaca

<210>
<211>
<212>
<213>

<400>

725

SEQ ID NO 20
LENGTH: 528

TYPE: DNA

ORGANISM: Homo sapiens

SEQUENCE: 20

SEQ ID NO 21

LENGTH: 110

TYPE: PRT

ORGANISM: Homo sapiens

SEQUENCE: 21

Met Ser Glu His Val Thr Arg

)3

Gln Glu Ser Ser Gln Pro Val

20

Glu Glu Lys Arg Gln Gilu Glu

35

Ala Pre Ser Gly Glu Ile Lys
50 55

Thr Asp val Glu Ala Phe Glo

70

asp Ala Pro Gly Asp Gly Pre

Phe Asp Pro Thr Lys Val Leu

<210>
<211=
<212>
<213>

<400>

ggeacqagge ttgttceatgg catctttaga
tcgtteatac aaagattaca agactagett
atcatqtcct cggetqggtt atcaagccaa
ggaaggaaga cctcttagga cecactgtgtt

tacotattat tttgttctca gtataattgt

100

SEQ ID NO 22

LENGTH: 877

TYPE: DNA

ORGANISM: Homo sapiens

SEQUENCE: 22

Ser

Gly

Glu

40

Asn

Gln

Rsp

Glu

Gln

Pro

25

Pro

Glu

Glu

val

Ala
105

730

gttttotgea aasaaaaaa

Ser Ser Glu Arg Giy Asn
10 15

val Ile Val Gln Gln Pro
30

Pro Thr Asp Asn Gir Gly
45

Gly Ala Pro Ala Val Gln
60

Leu Ala Leu Leu Lys Ile
Arq Glu Gly Thr Le: Pro
90 95

Gly Glu Gly Gln Leu
1:¢

cgttctttec aacatcttcg ttotttotca
gtgagcatgt aacaagatcc caatcctcagq
cagttggacc tgtgattgtc cagcagccca
caactgataa tcagggtatt geacctagtg
ttecaagggac tgatgtggaa gottttcaac
cacctggaga tggtcctgat gtcagggagg
tgctggaagqc aggtgaaggg caactatagg

aagaatattg ttcttatgot ggaaatttga

Asp
Thr
Ile
Gly
Glu

80

Thr

aacaasactgc aattttattt catttccttg
atgtgtggac tgtgactgtt ttaaggasaa
qgctatttaaa ggtgttttaa aagaasggat
tttggataca agtqgtacat atccattctg

tcoagataaa actatgatgg atggotogtt

240

300

360

420
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amount of C1antigen or nuckeic acid encoding C1 antigen
for praducing the desired response in a unit of weight or
volume suitable for administration to a patient. The response
can, for example, be measured by determining the immuae
response following administration of the (°I antigen com-
position via a reporer system by measuring dowostream
cifects such as peae expression, or by measuring the physi
ological effects of the CT antigen composition, such as
regeession of a tumor or decrease of disease symptoms.
Other assays will be known o one of ordioary skill in the asl
and can be employed for measuring the level of the
response.

[0#179] Sheodoses of CT antigen compositions {e.g
polypeptde, peplide, adtibody, ccﬂ or nucleic acidy admia.
teced 10 a sllb]u.l can’ B chosen in accordance with

different paramders ‘o particulac ‘I accordance with the

midiF ol Ainisraion us & state of the subjeét.
Oftier T Tdﬂnfetm dosired petiod of treatmeat. ferthe

nr'rﬁmnesmsq@m bt is i"ns’umzmm a1 the iwleial
e appied highier doscs (or cfeetively highir doges by
Wmoﬁmﬂmﬂ delivery :oufc')‘may cmploycd
E paﬁ&.nl folccanee p pumus. o
[0180] Ta general, for treatments for cliciting or (ncreasiog
an immuge fesponse, doscs of C1 antigen are formulated
and administered in doses hetween | ag and 1 myg, and
preferably between 10 ng and 100 g, according to any
standard procedure in the art. Where nucleic acids cncoding
CT antigen or variants thereot are employed, doses of
between 1 og and 0.1 my generally will be formulated and
administered according to standard procedures. Other pro-
tocols lor the administration of CU antigea compositions
will be known w one of ordinary skill in the art, in which the
dose amount, schedule of injections, sites of injections,
mode of administration (c.g., intra-tumorcal) and the like
vary from the forcgolog. Administration of (7' antigen
compositions W mammals other than humans, e.g. for wst-
ing purposes or velerinary therapeutic pucposes, is carried
oul under substantially the same conditions as described
above.

[0181] Where 71 antigen pepliddes age used for vaceina-
tion, modés of sdministration which cmcnvcly detiver ﬁ;u,
CTantizen and adjuvant, such thit an Eamune respons
W:&qg Intrdased, can be used, For administrati
adz) antgen peptide i adjuvant, proforred methods ind
olcadonnal, iatdavehous, inlamuscular and suboutancous
adeministration. AliBough thes firred cabodiments,
the inveniion % not Hmited By the' particulac modes ol
adminfstratioh disetoded TR Standard references in the
art e g;h’mx’ngtm s Pharmacentical Sciences, 18th edi-
tiom;:1980) provide windes of administraton aud formiita-
oS Tor delivery’ of idiimuidgens wilh adjuvdnt o Toa
won-adjuvant cacrier,

[0182] When administered, the pharmaccutical prepara-
wons of the invention are applicd in pharmaceutically-
acceplable amounts and io pharmaceutically-acceptable
compositions. ‘The term  “pbarmaceutically  acceptable”
means a non-toxic matedal that does oot {nterfore with the
eflectiveness of the hijological activity ot the active ingre-
dients. Such preparations may routinely confain salts, buff-
cring agenls, preservalives, compatible carrices, aod optivo-
ally other therapeutic agenats. When used in medicine, the
salts sbould be pharmaceutically wecepiable, but non-phar-
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maceuticalty acceptable salls may convenicntly be used (o
prepare pharmaceutically’acceptable salis thercol and arc
aot excluded from the scope of the invention. Such phar-
macoloyrically  and  phacmacestically-aceeptable  salts
include, but are aot limited to, those prepared from the
{ollowing acids: hydrochloric, hydeobromic, suifuric, nitric,
phosphoric, maleic, acetic, saticylic, citric, formic, malonic,
succinic, and the bike. Also, pharmaceutically-acceptable
salts can be preparcd as alkaline metal or alkaline earth salts,
such as sodium, potassivm or calcivm salts.

[0183] A CT agtigen composition may be combined, il
desired, with a pharmaccutically-aceeptsble carricr. the
erm “phamaceutically-aceeplable carrier”™ as used heeein
means one or more compatible solid or liquid fillers, diluents
or cacapsulating, substances which arc suvitable for admia-
istration into a human. The term “carrier” denotes an organic
ar tnorganic ingredicnt, aatural or syothetic, with which the
active ingredicnt is combined 10 facilitate the application.
The componenis of the pharmaccutical compositions also
are capable of being co-mingled with the molecules of the
present invention, aud with each other, in a manner such that
there is mo interaction which would substantjally impair the
destred pharmaceutical cfficacy.

[0184] The pharmaceutical compositions may contain
suitable buffering agents, including: acetic acid in a salt;
ciiric acid in a salt; boric acid ia a salt; and phosphoric acid
in a salt.

[0185] 'the pharmaceutical compositions also may coa-
tain, optionally, suitable preservaiives, such as: benzalko-
vium chloride; chlorabutanol; parabens and thimerosal.

[0186] The pharmacentical compositions mway conve-
oicntly be presented in unit dosage form and may be
prepared by any of the methods well-known in the art of
pharmacy. All methods include the step of bringing the
active ageat into association with a carrier which constitutes
onc oF more accessory ingredients. {n yeaeral, the compo-
sitions are prepared by unitormly and intimately bringing,
the active compaougd into association with a liquid carrier, a
finely divided solid carrier, or both, and then, If necessary,
shaping the product.

[0187] Composilivns suitable (or oral administration may
he preseoted as discrete units, such as capsules, tablets,
{ozenges, cach containing a predetermined amount of the
active compound. Other compositions taclude suspensions
in agueous liguids o noa-aqueous tguids such as a syrup,
clixir or an cowlsion.

[0188] Compositions suitable for pareoteral adainistea-
tion convenicntly comprise a sterile aqueays or 00n-agqueous
preparation of CT antigen polypeplides or aucleic acids,
which is preferably isotoaie with the blood of the recipicnt.
This preparation may be formulated according to known
methods using suitable dispersing or wetting agents and
suspending agents. The sterile injectable preparation also
may be a sterile injectable solution or suspeosion in a
non-toxic parenterally-accoptable diluent or solvent, for
example, 35 a solution in 1,3-butane diol. Among 1he accept-
able vehicles and solvents that may be cmployed are water,
Ringer’s solution, and isotonic sodium chloride soletion. In
addition, sterile, fixed oils are couveationally cruployed as o
solvent or suspending medium. For this purpose any bland
tixed oil may be cmployed includiog, syntheie mono-or

US 2003/0044813 Al

39

-continued

tgtgatttta

tatttasaaa

ttacqgctaty

aatatcataa

<210> SEQ
<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

atttgacsay
Lgcatgataa
totgttggtt

tgtaatgagy

PRT

<400> SEQUENCE:

Met Trp
1

Ser Asn

Arg Ser

val Ile

50

Leu Pro
65

Lys Pra

Leu Glu
130

Lys Lys
Las

Asp Leu

Ser Ser
225

Glu Aia

Lys Set

Asa Tyr
290

Ser leu

val

Phe

Ile

Glu

His

cly

aly

115

ser

Ala

Ser

Ile

—
o B
ey

Thr

Leu

2Asn

Leu

Asn

275

Ala

Ala

Leu

AsSp

20

Ile

ely

Asn

Asp

TYr

100

val

sex

asp

phe

Glu

180

ASp

Glua
Arg
260

Tyr

val

ID NO 13
734

Homo

Gle

8%

Pro

Leu

val

val

Lys

165

Mat

Thre

Ala

Leu

Leu .

1y

Val

Sly

Tle

sapiars

wen

s Glu

Pro

Gln

Gy

Ser

13a

Leu

His

‘thr

Tep

230

His

val

eu
3.0

Leu

Pro A

Gly
Tyr
55

val

Phe

Phe

Yhe

135

Gla

val

val

Ala

araatatgat
tgagtiteac a
agtagacact

tgqtactatg

Ser

Ile

40

Thr

Tyr

Gln

val

Gla

120

Gla

Ty

Ber

Bsp

Thr

Thr
280

Leu }

Glo

atatatgtas

ttacaaaty

anttctgtca

attaaaagcc

Gly

Gin

Glu

val

Ser

Asn

Val

1as

Asn

Asn

Alx

val

185

Ala

Glu

Phe

Ala

265

Phe

Teu

Leu
10

Le

Tyr

Phe

70

Met

val

wval

Glua

Gla

170

Glu

Gln

Asn

Len

250

Gln

Pro

Teu &

Gly

Thr

Gla

ser
75

Cys
val
Ser
lle
Lys

148

Lys

Lys

Lys
235
Acg

Leu

Gly

aatttcacag ataatttact
tctqtttttt taaagttatc

gtaqgggcat ggtataagga

actqttacat ttcaaaaaaa

Gly

val

Ala

Met
(3

Ser

Tyr

Tyr

140

Asp

Gln

Gln

val

Ile

226G

Trp

Leu

Thr
Bl

Tens 8

Leu

Pro

45

Gln

‘thr

Tyc

Thr

aly
125

Gln

Leua

Phe

205

‘Thr

Ala

Lys

val

Cys

1:c

Val

Glu

Rsp

Tvr

19¢

Gln

Thr

Tyr
274

Ser

Het.

Met

: Lys

Lys

Ile

Gly

95

Glu

Lys

ser

Ile

Thr

Sar

255

Arg

s Asp

Leu

Gly

Phe
Met
80

Tyr
Gly
Pro
fis
Arg
is0
Ala
His
le
Leu
Gly
240
Tyr
Glu
Ala

Glu

Te
320



US 2003/0044813 Al

expression product thereof, o a fragmeat of an cxpres-
sion product thereol complexed with an HEA molceule,
wherein the nucleic acid molecule comprises a nucle-
otide sequence set forth as SEQ 1D NO:34, and

determining the interaction betweon the agent and the
nucleie acid moleeule or the expression prodduct 1o
diagnose the cancer m the subject.

6. A method of diagnesing a cancer, comprising:

contacting 4 noo-testis, non-ovary, non-lung, nve-breast,
non-prostate, non-colon biological sample isolated
from a subject with an agent that specifically binds o
a nucleic acid molecule, an expression product thereof,
or a fragment of an expression product thereol com-
plexed with an HILA molecule, wherein the nucleic acid
molecule comprises a nucleatide sequence set forth as
SEQ I NO:36, aad

determining the interaction between the agent and the
nucleic acid molecule or the expression product to
diagnose the cancer in the subject.

7. A method for determining regression, progression or
onsel of a cancer charactecized by expression of abnormmal
fevels of a protein cocoded by 2 mucleic acid molecule
comprising 2 nucleotide sequence selected from the group
consisting of SEQ ID NOs:18, 20 aad 22, comprising

monitoring a plurality of pon-testis samples obtained at

different times from a subject who has or is suspected

ot having the cancer, for a paramcter selocted feom the

group eoasisting, of

(i) the proteia,

(11} a peplide derived from the protein,

(1i1) an anubody which selectively biads the protein oc
peptide,

(iv) cytolytic T cells specific for a complex of the
peptide dedved from the protein and an MUIC mol-
ceule, and

(v} a oucleic acid molecule comprising a nucleotide
sequenee selected from the group consisting of SEQ
1D NOs:18, 20 and 22; and.

comparing the parameters from the plorality of samples to
determing regression, progression or onset of the can-
cer.

8. The method of claim 7, wherein the sample is a body
luid, a body cflusion, celi ar a tissue.

9. The method of claim 7, whercia the step vl moaitoriag
comprises contacting the sample with a detectable agent
selected from the group consisting of

(a) an antibody which sefcctively biads the protein of (i),

or the peptide of (1),

(b) a protein or peptide which binds the antibody of (iif),

(¢} a cell which presents the complex ol the peptide and
MHC molecule of {iv), and

{d) at least one nucleic acid probe ur peimer that hybrid-
izes to the pucleic acid molecule of (v) or its comple-

menl.
10. The method of claim 9, whercin the antibody, the
protein, the peptide, the cell or the nucleic acid probe or

primer is labeked with o radioactive tabel or an enzyme

b
T
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1L The method of claim 7, wherein 1be protein is a
plurality of proteins, the parameter is a plurality of param-
cters, each of the plurality of pacameters beiny specitic for
@ diffecent of the plurality of protetas, at least oae of which
s 3 (7" antigen protein encoded by a nucleic acid molecule
comprising a nucleotide sequeace selected from the group
vonsisting of SEQ 1D NOs:18, 20 aad 22,

12, A pharmaceutical preparation tor 2 buman subject
comprising

an agent which when admiaistered to the subject caricles
sslectively the prescoce of complexes of an DA
molecule and a huran C1 antigen peptide, and

a pharmaccuticalfy acceplable carricr, wherein (he iuman
CT antigen peptide is a fragment of a humwaa CT
antigea encoded by a aucleic acid molecule comprising
a nucleatide sequeace selected from the group coasist-
ing of SEQ 11D NOs:18, 20 aad 22.

13. The pharmaccutical preparation of claim 12, wherein
the agent comprises a plurality of agents, cach of which
cnriches selectively in the subject complexes of an HLA
molecule and a different human C antigen pepuide, wherein
at least one of the human T antigens is encaded by a
aucleic acid molecule comprising a nucleotide sequence
selected frem the group consisting of SEQ 1) NOs:18, 20
and 22

(4. The pharmaceutical preparation of claim 12, whercin
the agent is selected fram the proup consisting of

(1) an isolated polypeptide comprising the human CT
antigen peplide,

{2) an isolated nucleic acid operably linked o a promoter

for expressing the isolated polypeptide,

{3) a host cell expressing the isolated polypeplide, and

(4) isolated complexes of the polypeptide, and an HILA

molecule.

I5. The pharmaceutical preparation of claims 12-14,
fusther comiprising, an adjuvant.

16. The pharmaceutical preparation of cfaim 12, whercin
the agent is a cell expressing an solated palypeptide com-
prising the human CT antigen peptide, and whercin the cell
is avaproliferative.

17. The pharmaccutical preparation of claim 12, wherein
the agenl is a cell expressing an isolated polypeptide com-
prising the human €71 antigen peplide, and wherein the cell
expresses an HEA molecule that binds the polypeptide.

18. The pharmaceutical preparation of claim 17, whercin
the coll expresses one or both of the polypepiide and HLLA
moleeule recombinantly.

19. The pharmaccuticat preparation of claim 17, wherein
the cell is nonproliferative.

20. A compasition comprising

an isolated agent that binds selectively a polypeptide
comprising an amino acid sequence selected tom the
group consisting of SEQ 1D NOs:21, 23, 25,27, 29 31,
35 and 37.
21. The composition of matter of claim 20, whercin the
agenl is an antibody or an antigen-binding fragment thereof.
22 the composition of claim 21, whercin the antibody is
a monoctonal antibody, a chimeric antibody or 3 humanized
antibody.
23, Acompaosition of matter comprising a conjugate of the
agent ol Claim 200r 21 aad a therapeutic or dlagnustic agent.
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24. ‘the cormposition of mater of claim 23, wherein the
conjugate is of the agent and a therapeutic or diagnostic that
is a toxing,

25, A pharmaccutical composiliva coraprising

au isolated nucleic acid molecule comprisiag 2 nucletide

sequence \‘clcclgd fmm the group consisting of SL2Q 1
Ns: 18, 20 and 22, and

a pharmaccutically acceplable carrier.

26. t'he pharmaceutical composition of chaim 25, whercin
the isolated nucleic acid molecule comprises at least two
isolated aucleic acid molecules coding or two differcat
polypeptides, each polypeptide comprising a  differeat
human 71" antigen.

27. 'the pharmaceutical comiposition of claim 25 or 26
furthcr comprising an expression vector with a promoter
operably linked to the isolated nucleic acid molecufe.

28. 'The pharmaceutical composition of claim 25 or 26
further comprising a bost cell recombinantly cxpressing the
isolated pucieic acid molecule.

29. A pharmaceutical composition comprising

an isolated polypeptide comprising a polypeplide encoded
by a nucleic acid molecule comprising 4 nucleotide
sequeance sclected Lrom the group cousisting of SEQ ID
NOs:18, 20 and 22, and

a phannaceulically acceptable carrier.
- 30. T ph dical i
tfu isolated polypeptide comprm at least two diffeceat -
phides; cach P a different buman CT anti- .

31. ‘the pharmaccutical compasition of claim 29 .ar 34;
further comprising an adjuvant.

32. A protein microarray comprising at least oac polypep-
tide eacoded by a nucleic acid molecule comprising a
nucleotide mquunw selected from the group consisting of
SEQ 1D NOs:18, 20 and 22, or an antigenic tragment of the
polypeptide.

33, Ihe microarray of claim 32, wherein the at (east one
polypeptide comprises an amino acid sequence selected
from the group consisting of SEQ 112 NOs:19, 21 and 23,

34, A protein microarmay comprising at least one polypep-
tide cncoded by a nucleic acid molecule comprising 2
nucleotide sequence selected from the group consisting of
SEQ I NOs:24, 26, 28 and 30, or an antigenic Iragmeat of
the polypeptide.

38, The microarray of claim 34, whercia the at least one
polypeptide comprises an amino acid scquence selected
[rom the group consistiag of SEQ 113 NOs:25, 27, 29 and 31.

36. A protein microartay comprising al least onc polypep-
tide encoded by a nuc acid molecule comprising a
aucleatide sequence selected from the group consisting of
SEQ ID NOs:32, 34 and 36, or an aptigenic fragmeat of the
polypeptide.

37. The microarray of claim 36, whercia the at least one
polypeptide comprises an amino aeid sequence sclected
from the group consisting, of SEQ 1) NOs:33, 35 and 37.

38. A protein microasray comprising 4 plurality of anti-
badies or antigen-binding, tragments thereof that specifically
bind al least one polypeptide encoded by a oucleic acid
moleculs compeising a nucleotide sequence sclocted from
the group consisting of SEQ 11 NOs: 18, 20 and 22, or an
agtigenic fragmeat of the polypeplide.

of claim 29, wherein -
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39, the microarray ol claim 38, wherein the polypeptide
COmpises an amino acid sequence selected (rom the group
consisting of SEQ 113 NOs:19, 21 and 23.

40. A protein microarray comprising a plurality of anti-
badies or antgea-binding, fragments thereof that specifically
hind at least one polypeptide encoded by a aucleic acid
molecule comprising a aucleotide sequence selected fram
the group consisting of SEQ IND NOs:24, 26, 28 and 30, or
an antigenic fragmeat of the polypeptide.

41. The microarray of claim 40, wherein the polypeplide
comprises an amino acid sequence selectd from the group
consisting ol SEQ I NOs:2S, 27, amd 31,

42. A protein microarray comprising a phuratity of anti-
bodics or antigen-binding fragments thereof (bat specifically
bind a1 least ane polypeptide encoded by a aucleic acid
molecule comprising a nucleatide sequence selected from
the group coasisting of SEQ ID NOs:32, 34 and 36, or an
antigenjc fragmeat of the polypeptide.

43, The microarray of claim 42, wherein the polypeptide
comprises an amino acid segquence selecied from the group
consisting of SEQ [ NOs:33, 35 and 37,

44, A nucleic acid microarray comprising at least one
nucleic acid molecule comprising a nucleotide sequence
selected from the group coosisting of SEQ [D NOs: L8, 20
and 22, or a [ragment thercol of at feast 20 nucleotides that
sclectively hybridizes to its complement io a biological
sample.

45, A oucleic acid microarray comprising at least one
aucleic acid molecule comprising a nuclentide sequence
selected from the group consisting of SEO D NOs:24, 26,
28 and 30, or a fragment thereol of at least 20 nucleotides
that sclectively hybridizes (0 its complement ia a biological
sample.

46. A nucleic acid microarray comprising at least one
nucleic acid molecule comprising a nucleotide sequence
selected from the group consisting of SEQ (D NOs:32, 34
and 36, oc a fragment thereof of at least 20 nucleondes that
sclectively hybridizes to its complement in a biological
sample.

47. An isolated fragment of a buman CT antigen which,
or a portion of which, biods 1 HLA molecule or a human
aatibody, wherein the €T antigen is encoded by a nucleic
acid molecule comprising 2 nuckeolide sequence selected
Irom the group consisting off SEQ 11 NOs: 18, 20 and 22.

48. The fragment of claim 47, wherein the lragment is part
of a complex with the HEA maolecufc.

49. 1he trapment of claim 47, wherein the fragment is
between 8 aad 12 wnino acids io length.

50. A kit for detecting the expressios of two of more
human 71 antigens comprising

wo or more pairs of isolated nuclew acid molecules, each
of which coosists csscatiatly of a nucleic acid moleeule
sclected from the group consistioy, of (a) a 12-32
nuckeotide contiguous  scgment of  the  nucleotide
sequence of any of SEQ [1) NOs:18, 20 oc 22, and (b)
complements ot (a), wherein the contiguous seg
are nonoverlapping, and wheeein the nucleic @
ccules in cach of the pairs are specific for a buman U
antigen.

SE. The kit of claim 50, wherein the pair of isolated
oucleic acid molecules is constructed and arranged to selec-
tively amplify at Jeast a tragmcat o za isolated aucleic acid
molecule selected from the group consisting of SLQ 1D
NOs:18, 20 and 22.
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52. A method lor treating a subject with a cancer char-
acterized by expression of a human CT antigen, comprising,

administeriag to the subject an amount of an agent, which
coriches sclectively o the subject the prescoce of
complexes of a HLA molecule and a buman CT antigen
peptide, cllective to ameliorate the disorder, wherein
the human CT antigen peplide is 4 fragment of a human
CT antigen cncoded by a nucleic acid molecule com-
prising a nucleotide sequence selected from the group
copsisting of SEQ [D NOs:18, 20 and 22.

53, The metbod of claim 52, wherein the cancer is
characterized by expression of a plurality of human CT°
antigeas and wherein the agent is a plurality of agents, each
of which cariches sclectively in the subject the presence of
complexes of an ITIA molecule and a different human CT
antigen peptide, wherein at least one of the human CT
antigens is encoded by a nucleic acid molecule comprising
a nucleotide sequence selected from the group consisting of
SEQ 1) NOs:18, 20 and 22.

54. The method of claim 52, wherein the agent is an
isolated polypeptide cncoded by a nucleic acid molecule
comprising a nucleotide sequence selected from the group
consisting of SEQ [D NOs:18, 20 and 22.

55. A method for treating a subject having a cancer
characterized by expression of a human CT antigen in cells
of the subject, comprising:

(i) removing an immunoreactive cell containing sample
from the subject,

(i) contacting the immunoreactive cell containing sample
ta the host cell vader conditions favoring production of
cytolytic T cells against a human CT antigen peptide
that is a fragment of the human CT antigen,

(iii) introducing the cytolytic T cells to the subject in an
amount effective to lyse cells which express the human
CT antigen, whereia the bost cell is transformed or
transfected with an expression vector comprising an
isolated aucleic acid molecule operably linked to a
promoter, wherein the isolated nucleic acid molecule
comprises a nucleotide sequence selected from the
group cousisting of SEQ ID NOs:18, 20 and 22.

56. The mcthod of claim 55, wherein the host cell
recombinantly expresses an HLA molecule which binds the
human CT antigen peptide.

57. The method of claim S5, wherein the host cell
endogenously expresses an H1.A molecule which binds the
buman CT antigen peptide.

58. A method {or teating a subject having a cancer
characterized by expression of a buman CT antigen in cells
of the subject, comprising:

(1) identifying a oucleic acid molecule expressed by the
cells of the cancer, wherein the nucleic acid molecule
comprises a nucleofide scquence sclected from the
group consisting of SEQ 11 NOs:18, 20 and 22, or a
fragment thereof;

(i) transfecting a host cell with a nucleic acid molecule
selected from the group consisting of (a) the nucleic
acid molecule identified, (b) a fragment of the nucleic
acid identified which includes a segment coding for a
human CT antigen, (¢) degenerates of (a) or (b);

{iii) culturing said transfected host cells to express the
teaasiected nucleie acikl moleeule, and;
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(iv) 1utroducing an amount of said host cells or an extract
thereof to the subject cffective to loerease an immunc
response against the cells of the subject associated with
the condition.

59. 'The method of claim 58, further comprising identi-
fying an MHC molecule which presents a portion of an
expression product of the nucleic acid molecule, wherein the
host cell exprosses the same MHC molecule as identified
and wherein the host cel] presents an MHC binding portion
of the expression product of the nucleic acid molecule.

60. The method of claim 58, wherein the immunc
response comprises a B-cell responsc or a T cell responsc.

61. The methad of claim 60, wherein the respoanse is a
T-cell respoese which comprises peneration of cytolytic
T-cells specific for the host cells presenting the portion of the
expression product of the nucleic acid molecule or cells of
the subject expressiog the human C1' antigen.

62. The method of claim 58, wherein the nucleic acid
molecule is selected from the group consisting of SEQ 1D
NOs:18, 20 and 22.

63. The method of claim 58 or 89, further comprising
treating the host cells 1o render them non-proliferative.

64. A method for treating or diagnostag or monitoring a
subject baving a cancer characterized by expression of a
protein encoded by a nucleic acid molecule comptising a
nucleotide sequence selected from the group consisting of
SEQ ID NOs:18, 20, and 22, in cells or tissues other than
testis, comprising

administering to the subject an antibody which specifi-
cally biads to the protein or a peptide derived there-
from, the antibody being coupled 1o a therapeutically or
diagnostically useful agent, in an amount cffective o
treat, diagnose or moniter the condition.

65. The method of claim 64, wherein the antibody is a
monoclonal aatibody or an antigen-binding fragment
thereof.

66. The method of claim 65, wherein (he monoclonal
antibody is a chimeric antibody or a humanized antibody.

67. A method for treating a cancer characterized by
expression of a protein encoded by a nucleic acid molecule
comprising a nucleotide sequence selected from the group
consisting of SEQ ID NOs: 18, 20 and 22, in cells or tUssues
other than testis, comprising

administering to a subject a pharmaccutical composition
of any one of claims 12-19 and 25-31 in an amount
effective to prevent, delay the onset of, or inbibit the
condition in the subject.

68. The method of claim 67, further comprising first
identifying that the subject expresses abnormal amounts of
the protcin in a non-testis tissue.

69. A method for treating a subject having a cancer
characterized by expression of a protein encoded by a
oucleic acid molecule coraprising a nucleotide sequence
selected from the group consisting of SEQ ID NOs:18, 20
and 22, in cclls or fissucs other than testis, comprising

(1) identifying cells from the subject which express abooe-
mal amouats of the protein;

(ii) isolating a sample of the cells;

() cultivating the cells, and
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(iv) introducing the cclls o0 the subject b an amount
cffective o provoke an immune respoose against the
cells.

70. 1he method of claim 69, further comprising rendering
the cells non-proliferative, prior to introducing them to the
subject.

71. A method for treating a pathological cell condition
characterized by cxpression of a protein cocoded by a
nucleic acid molecule comprising a nucleotide sequence
selected from the group cousisting of SEQ ID NOs:18, 20
and 22, in cells or tissues other than testis, contprising

administering to a subject jn need thereof an effective
amount of an agent which inhibits the cxpression or
activity of the protein.

72. The method of claim 71, wherein the agent is an
inhibiling antibody which selectively binds to the protein
and wherein the antibody is a monoclonal antibody, a
chimerie antibody, a humanized antibody or an antibody
fragment.

73. The method of claim 71, wherein the agent is an
antisense nucleic acid molecule which selectively binds to
the pucleic acid molecule which encodes the protein.

74, A coroposition of matier useful in stimulating an
immune response 1o a plurality of a proteins comprisiog an
amino acid sequence selected from the group consisting of
SEQ ID NOs: 19, 21 aod 23 comprising

a plurality of peptides that are fragments of the proteins,
wherein the peptides bind to one or more MHC mol-
ecules presented on the surface of non-testis cells.

75. The composition of matter of claim 74, wherein at
least a portion of the plurality of peptides bind to MHC
molecules and elictt a cytolylic response thereto.

76. The composition of matter of claim 74, wherein at
least one of the proteins is encoded by a nucleic acid
molecule comprisiog a nucleotide sequence selected from
the group consisting of SEQ 1D NOs:18, 26 and 22.

77. The composition of matter of claim 74, further com-
prising an adjuvant.
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78. The composition of matter of claim 77, whereia said

‘agdjavant is sclected from the group consisting of saponins,

OM-CSF, interleukins, and i y olig
otides.”

79. An isolated aotibody which sclectively binds to a
complex of:

(i) a peptide that is a fragment ol a protein comprising an
amino acid sequence selected from the group consisting
of SEQ I NOs:19, 21 and 23, and

(1) a MHC molecule to which binds the peptide to form
the complex, wherein the isolated antibody does aot
bind to (i} or (ii) alone.

80. The antibody of claim 79, whercin the antibody is a
monoclonal antibody, a chimeric antibody, a humaanized
antibody, or an antigen-binding fragmeat thereol.

81. A method for treating or diagnosing or monitoring a
subject baving a cancer characterized by expression of a
protein encoded by a nucleic acid molecule comprising a
aucleotide sequence selected from the graup consisting of
SEQ ID NOs:18, 20, and 22, in cells or lissues other than
testis, comprising

administering o the subject the antibody of claim 79, the
antibody being coupled to a therapeutically or diagnos-
tically useful agent, in an amount effective to treat,
diagnose or monitor the condition.

82. A method for treating or diagnosing or monitoring a
subject having a cancer characterized by cxpression of a
pratein encoded by a nucleic acid moleosle comprising a
nucleotide sequence selecled from the group cousisting of
SEQ ID NOs:18, 20, and 22, in cells or tissues other than
testis, comprising

administering to the subject the antibody of claim 80, the
antibody being coupled to a therapeutically or diagnos-
tically useful agent, in an amoun cffective 1o treat,
diagnose or monitor the coadition.
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ENCODING THEM, USED FOR THE PREPARATION OF FUSION PROTEINS AND OF COMPOSITIONS FOR
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The present inveption relates. to protein derivatives, comprising a tumor:,
associated antigen, that find utility in cancer vaccine therapy. In particular the
chvgtjves of the invention include fusion proteins comprising an antigen encoded
by the family of MAGE gemes (e.g. MAGE-3, MAGE-l) linked to an
immunological fusion parmer which provides T helper epitopes, such as, for .
example the lipidated form of protin D from Haemophilus influenzae B; chemically .
modified MAGE profeins wherein the antigen’s disuiphide bridges are reduced and -
the resulting thiols blocked and genetically modified MAGE proteins provided with
an affinity. tag. and/qr geastically modified to prevent: disulphide bridge formation.
Methods are also described for purifying MAGE proteins and for formuiating
vaccines for treating a range of cancers, including, but not limited to Melanoma,
breast, bladder, lung, NSCLC, head and squamous cell carcinoma, colon carcinoma
and oesophagus carcinoma.

Antigens encoded by the family of MAGE genes are predominately
expressed on melanoma cells (including malignant melanoma) and some other
cancers including NSCLC (non small cell lung cancer), head and neck squamous
cell carcinoma, bladder transitional cell carcinoma and oesophagus carcinoma, but
are not detectable on normal tissues except in the testis and the placenta (Gaugler,
1994; Weynants, 1994; Patard, 1995). MAGE-3 is expressed in 69% of
melanomas (Gaugler, 1994), and can also be detected in 44% of NSCLC
(Yoshimatsu 1988), 48% of head and peck squamous cell carcinoma, 34% of
bladder transitional cell carcinoma 57% of oesophagus carcinoma 32% of colon
cancers and 24% of breast cancers (Van Pel, 1995); Inoue, 1995 Fujie 1997;
Nishimura 1997). Cancers expressing MAGE proteins are known as Mage
associated tumours.

The immunogenicity of human melanoma celis has been elegantly
demonstrated in experiments using mixed cultures of melanoma cells and autologous
lymphocytes. These culture often generate specific cytotoxic T lymphocytes (CTLs)
able to lyse exclusively the autologous melanoma cells but neither autologous

fibroblasts, nor autologous EBV-transformed B lymphocytes (Knuth, 1984;
-1-
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I},,n,onel embodiment of the preseat invention, the derivative is a fusion
proteins comprising an antigen from the MAGE protein family linked w0 3
heterologous partmer. The proteins may be chemically conjugated, but are
preferably expressed as recombinant fusion proteins allowing increased levels to be
produced in an expression system as compared to non-fused protein. Thus the
fusion partner may assist in providing T helper epitopes(immunological fusion
partner), preferably T helper epitopes recognised by humans, or assist in expressing
the protein (expression enhancer) at higher yields than the native recombinant
protein. Preferably the fusion partner will be both an immunological fusion partner
and expression enhancing partoer.

In a preferred form of the invention, the immmmological fusion partmer is
derived from prowin D, a surface protein of the gram-pegative bacterium,
Haemophilus influeaza B (WO091/18926).. Preferably the protein D derivative
comprises approximately the first 1/3 of the protein, in particular approximately the
first N-terminal 100-110 amino acids. Preferably the protein D derivative is
lipidated. Preferably the first 109 residues of the Lipoprotein D fusion partner is
included on the N-terminus to provide the vaccine candidate antigen with additional
exogenous T-cell epitopes and increase expression level in E-coli (thus acting also
as an expression echancer). The lipid tail ensures optimal presentation of the
antigen to antigen presenting cells.

Other fusion partners include the non-structural protein from influenzae
virus, NS1 (hemaggiutinin). Typically the N terminal 81 amino acids are utilised,
although different fragments may be used provided they include T-helper epitopes.

In another embodiment the immunological fusion partner is the protein
known as LYTA. Preferably the C terminal portion of the molecule is used. Lyta
is derived from Streptococcus preumoniae which synthesize an N-acetyl-L-alanine
amidase, amidase LYTA, (coded by the lytA gene {Gene, 43 (1986) page 265-272}
an autolysin that specifically degrades certain bonds in the peptidoglycan backbone.
The C-terminal domain of the LYTA protein is responsible for the affinity to the
choline or to some choline analogues such as DEAE. This propetty has been
exploited for the development of E.coli C-LYTA expressing plasmids useful for

expression of fusion proteins. Purification of hybrid proteins containing the C-
-4 -
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The choice of transforming conditions is determined by the host cell. Thus,
a bacterial host such as E. coli may be treated with a solution of CaCl, (Cohen et
al., Proc. Nat. Acad. Sci., 1973, 69, 2110) or with 2 solution comprising a mixture
of RbC1, MnCl,, potassium acetate and glycerol, and then with 3-[N-morpholino}-
propane-sulphonic acid, RbC1 and glycerol. Mammalian cells in culwre may be
transformed by calcium co-precipitation of the vector DNA onto the cells. The
invention also extends to a host cell transformed with a replicable expression vector
of the invention.

Culturing the transformed host cell under conditions permitting expression
of the DNA polymer is carried out conventionally, as described in, for example,
Maniatis et al. and “DNA Cloning” cited above. Thus, preferably the cell is
supplied with nutrient and cuitured at a temperature below 50°C.

The product is recovered by conventional methods according to the host cell
and according to the localisation of the expression product (intracellular or secreted
into the culture medium or into the cell periplasm). Thus, where the host cell is
bacterial, such as E. coli it may, for example, be lysed physically, chemically or
enzymatically and the protein product isolated from the resulting lysate. Where the
host cell is mammalian, the product may generally be isolated from the nutrient
medium or from cell free extracts. Conventiona! protein isolation techniques
include selective precipitation, adsorption chromatography, and affinity
chromatography including a monoclonal antibody affinity column.

The proteins of the present invention are provided either soluble in a liquid
form or in a lyophilised form.

It is geperally expected that each human dose will comprise 1 to 1000 ug of
protein, and preferably 30 - 300 gg.

The present invention also provides pharmaceutical composition comprising
a protein of the present inveation in a pharmaceutically acceptable excipient.

A preferred vaccine composition comprises at least Lipoprowin D - MAGE-3.
Such vaccine may optionally contain ope or more other qumor-associated antigen.
For example other members belonging to the MAGE and GAGE families. Suitable
other umour associated antigen include MAGE-1, GAGE-1 or Tyrosinase proteins.

_8-
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Vaccine preparation is generally described in Vaccine Design ("The subunit
and adjuvant approach” (eds. Powell M.F. & Newman M.J). (1995) Pleoum Press
New York). Encapsulation within liposomes is described by Fullerton, US Patent
4,235,877.

The proteins of the present invention are preferably adjuvanted in the
vaccine formulation of the invention. Suitable adjuvants include an aluminium salt

such as aluminium hydroxide gel (alum) or aluminium phosphate, but may also be a_
salt of caicium, iron or zinc, or may be an insoluble suspension of acylated .

tyrosine, or acylated sugars, cationically or anionically derivatised polysaccharides,
or. polyphosphazenes. Other known adjuvants include CpG  containing
oligonucleotides.  The oligonucieotides are characterised in that the Cp(i
dinucleotide is unmethylated. Such. oligomucleotides are well known and are
described in, for example WO96/02555.

In the formulation of the inventions it is preferred that the adjuvant
composition induces an immune response preferentially of the TH1 typé. Suimbi;
adjuvant systems include, for example a combination of monophosphoryl lipid A,
preferably 3-de-O-acylated monophosphoryl lipid A (3D-MPL) together with an
aluminium salt. CpG oligonucleotides also preferentially induce a TH1 responsc,

An enhanced sysiem invoives the combination of 2 monophosphoryl lipid A
and a saponin derivative particularly the combination of QS21 and 3D- MPL as
disclosed in WO 94/00153, or a less reactogenic composition where the QS21 is
quenched with cholesterol as disclosed in WO 96/33739.

A particularly potent adjuvant formulation involving QS21 3D-MPL &
tocopherol in an oil in water emulsion is described in WO 95/17210 and is a
preferred formulation. '

Accordingly in one embodiment of the present invention there is provided a
vaccine comprising a protein of the present invention, more preferably a
Lipoproteia D {or derivative thereof) - MAGE-3 adjuvanied with 2 monopt§9§ph01:yl
lipid- A or derivative thereof. -

Preferably the vaccine additionally comspeises a sapoain, more preferably
QS21.
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Preferably the formulation additional comprises an oil in water emulsion and
tocopberol. The present invention also provides a method for producing a vaccine
formulation comprising mixing a protein of the present invention together with a
pharmaceutically acceptable excipient, such as 3D-MPL.

In one aspect of the invention there is provided a process for purifying a

- recombinantly prbduced MAGE-protein. The process comprises solubilising the

protein, for example in a strong chaotropic agent (such as for example, urea,
guanidium hydrochloride), or in a Zwitterionicnic detergent, e.g. (Empigen BB - n-
dodecyl- N,N-dimethylglycine), reducing the protein’s intra and inter molecular
disulphide bonds, blocking the resuiting thiols to prevent oxidative recoupling, and
subjecting the protein to one or more chromatographic steps.

Preferably, the blocking agent is an alkylating agent. Such blocking agents
include but are not limited to alpha haloacids or alpha baloamides. For example
iodoacetic acid and iodoacetamide which results in carboxymethylation or
carboxyamidation (carbamidomethylation) of the protein. Other blocking agents
may be used and are described in the literature (See for example, The Proteins Vol
[ Eds H neurath, RL Hill and C-L. Boeder, Academic press 1976, or Chemical
Reagents for Protein modification Vol I eds. RL Lundblad and CM Noyes, CRC
Press 1985). Typical examples of such other blocking agents include N -
ethylmaleimide, chloroacety! phosphate, O-methylisourea and acryionitrile. The use
of the blocking agent is advantageous as it prevents aggregation of the product, and
ensure stability for dowunstream purification.

In an embodiment of the invention the blocking agents are selected to induce
a stable covalent and irreversible derivative (eg alpha halo acids or alpha
haloamides). However other blocking agents maybe selected such that after
purification the blocking agent may be removed to release the non derivatised
protein.

MAGE proteins having derivatised free thiol residues are new and form an
aspect of the invention. In particular carboxyamidated or carboxymethylated
derivatives are a preferred embodiment of the invention.

In a preferred embodiment of the invention the proteins of the present

invention is provided with an affinity tag, such as CLYTA or a polyhistidine tail.
-10-
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EXAMPLE IV:
1. Vaccine preparation using LPD-MAGE-3-His protein:

The vaccine used in these experiments is produced from a recombinant
DNA, encoding a Lipoprotein D 1/3-MAGE-3-His, expressed in E. coli from the
strain ARS8, either adjuvanted or not. As an adjuvant, the formulation comprises a
mixture of 3 de -O-acylated monophosphoryl lipid A (3D-MPL) and QS21 in an
oilfwater emulsion. The adjuvant system SBAS2 has been previously described WO
95/17210.

3D-MPL: is an immunostimulant derived from the lipopolysaccharide (LPS)
of the Gram-negative bacterium Salmonella minnesota. MPL has been deacylated
and is lacking a phosphate group on the lipid A moiety. This chemical treatment
dramatically reduces toxicity while preserving the immunostimulant properties
(Ribi, 1986). Ribi Immunochemistry produces and supplies MPL to SB-Biologicals.
Experiments performed at Smith Kline Beecham Biologicals have shown that
3D-MPL combined with various vehicles strongly enhances both the humoral and a
THI1 type of cellular immunity.

QS21: is a natural saponin molecule extracted from the bark of the South
American tree Quillaja saponaria Molina. A purification technique developed to
separate the individual saponines from the crude extracts of the bark, permitted the
isolation of the particular saponin, QSZl.V which is a triterpene glycoside
demonstrating stronger adjuvant activity and lower toxicity as compared with the
parent component. QS21 has been shown to activate MHC class I restricted CTLs
to several subunit Ags, as well as to stimulate Ag specific lymphocytic proliferation
(Kensil, 1992). Aquila (formally Cambridge Biotech Corporation) produces and
supplies QS21 to SB-Biologicals.

Experiments performed at SmitiKline Beecham Biologicals have
demonstrated a clear synergistic effect of combinations of MPL and QS21 in the

induction of both humora} and TH1 type cellular immune responses.
272 -
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The oil/water emulsion is composed an organic phase made of of 2 oils
(a tocopherol and squalene), and an aqueous phase of PBS containing Tween 80 as
emulsifier. The emulsion comprised 5% squalene 5% tocopheroi 0.4% Tween 80
and had an average particle size of 180 nm and is known as SB62 (see WO
95/17210).

Experiments performed at SmithKline Beecham Biologicals have proven that the
adjunction of this O/W emulsion to 3D-MPL/QS21 (SBAS2)further increases the

immunostimulant properties of the latter against various subunit antigens.
2. Preparation of emuision SB62 (2 fold concentrate):

Tween 80 is dissolved in phosphate buffered saline (PBS) to give a 2%
solution in the PBS. To provide 100 mi two fold concentrate emuision 5g of DL
alpha tocopherol and Sml of squalene are vortexed to mix thoroughly. 90ml of
PBS/Tween solution is added and mixed thoroughly. The resuiting emulsion is then
passed through a syringe and finally microfluidised by using an M110S
microfluidics machine. The resulting oil droplets have a size of approximately 180

nm.

3. Preparation of Lipoprot. D1/3 - MAGE-3-His QS21/3D MPL oil in water
(SBAS2) formulation:

The adjuvant is formulated as a combination of MPL and QS21, in an
oil/water emulsion. This preparation is delivered in vials of 0.7 mi to be admixed

with the lyophilised antigen (vials containing from 30 to 300 pg antigen).

The composition of the adjuvant diluent for the lyophilised vaccine is as follows :

223 -
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CLAIMS:
1. A tumour-associated antigen derivative from the MAGE family.

2. An antigen as claimed in claim 1, when the derivative is a MAGE protein linked

to an immunological fusion or expression enhancer partner.

3. An antigen as claimed in claim 1 or 2 wherein the derivative comprises an
affinity tag.

4. An antigen as claimed in any of claims 1 to 3 which contains a derivatised free
thiol.

5. Anp antigen as claimed in claim 4 which is a carboxyamide or carboxymethylated

derivative.

6. A protein as claimed in claim 2, 3, 4 or 5 wherein the fusion partner is protein
D or fragment thereof from Heamophilus influenzae B, NS1 protein from influenza
or a fragment thereof or Lyta from Streptococcus pneumoniae or fragment thereof.

7. A protein as claimed in claim 2, 3, 4 or 5 wherein the fusion partner is the

lipidated form of protein D or fragment thereof from Heamophilus influenza B.

8. A protein as claimed in claim 1 to 7 wherein the MAGE protein is selected from
the group MAGE Al, MAGE A2, MAGE A3, MAGE A4, MAGE AS, MAGE A6,
MAGE A7, MAGE A8, MAGE A9, MAGE A10, MAGE All, MAGE A12,
MAGE B1, MAGE B2, MAGE B3 and MAGE B4, MAGE C1, MAGE C2.

9. A nucleic acid sequence encoding a protein as claimed herein.

10. A vector comprising a nucleic acid of claim 9.

11. A host transformed with a vector of claim 10.

- Al -
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12. A vaccine containing a protein as claimed in any of claims 1 to 8 or a nicleic |
acid as claimed in claim 9.

13. A vaccipe as claimed in claim 12 additionally comprising an adjuvant, and/ox
immunostimulatory cytokine or chemokine.

14. A vaccine as claimed in claim 12 or 13 wherein the protein is preseoted in an .
oil in water or a waler in oil emulsion vehicle.

15. A vaccine as claimed in claim 13 or 14 wherein the adjuvant comprises 3D-
MPL, QS21 or a CpG oligomucieotide.

16. A vaccine as claimed herein additionally comprisiog on¢ or more other -
antigens.

17. A vaccine as claimed herein for use in medicine.

18. Use of a protein or nucleic acid as claimed herein for the manufacture of a
vaccine for immunotherapeutically treating a patient suffering from melanomas or
other MAGE-associated tumours.

19. A process for the purification of a MAGE protein or derivative thereof,
comprising reducing the disulphide bonds, blocking the resulting free thiol group
with a blocking group, and subjecting the resulting derivative to one or more

chromatographic purification steps.

20. A process for the production of a vaccine, comprising the steps of purifying a
MAGE protein or a derivative thereof, by the process of claim 19 and formulating

the resulting protein as a vaccine.

- 42 -
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(ii} MOLECULE TYPE: protein
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Gly Val Leu
15

Gln Met Lys
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35 40
His Thr Leu Glu Ser Lys Aia Leu
S0 535
Leu Glu Gln Asp Leu Ala Met Thr
70
Leu Asp Gly Leu

19
o
o3
3

dis Asp Hi

His Arg His Arg Lys Asp Gly Arg

100 105

Lys Glu Ile Gln Ser Leu Glu Met
115 120

Leu Gle Gln Arg Ser Gln His Cys L

13¢ 135
Arg Gly Glu Ala Leu Gly Leu Val
150
Glu Gin Glu Ala Ala Ser Ser Ser
165
Gly Glu Val Pro Ala Ala Glu Ser
180 185
Gly Ala Ser Ser Leu Pro Thr Thr
195 200
Ser Tyr Glu Asp Ser Ser Asn Gin
216 215
Pro Asp Leu Glu Ser Glu Phe Gln
230
Glu Leu Val His Phe Leu Leu Leu
245
Thr Lys Ala Glu Met Leu Gly Ser
260 265
Phe Pro Val Ile Phe Ser Lys Ala
275 280
Gly Ile Glu Leu Met Glu Val Asp
290 295
Ala Thr Cys Leu Gly Leu Ser Tyr
310
Ile Met Pro Lys ARla Gly Leu Leu
325
Arg Glu Gly Asp Cys Ala Pro Glu
340 345
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355 360
Lys Lys Leu Leu Thr Gla His Phe
370 375
Arg Gin Val Pro Gly Ser Asp Pro

Pro Arg Ala Leu Val Glu Thr Ser
405
Val Lys Ile Ser Gly Gly Pro His
42¢ 425
Trp Val Leu Arg Glu Gly Glu Glu
435 440
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{2) INFORMATION FOR SEQ ID

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 1353 base pairs
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{D) TOPOLOGY: linear
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ADJUVANT COMPOSITIONS FOR VACCINES

The present invention relates .to improved adjuvant compositions, for the
stimulation of an immune response suitable for immunotherapy applications. In
particular the present invention relates to compositions comprising ngi‘xmre ofa
saponin adjuvant with monophosphory! lipid A or derivative thereof and interleukin
12. In particular, the invention relates 0 compositions comprising 3 de-o-acylated
@029@}39;11([}&{1 A, QS%I and IL12. Such compositions are particularly useful in
the immunotherapy of tumours.

Cancer is a disease developing from a single cell due to genetic changes.
Clinical detection of these tumours occurs mostly in a relatively late stage of
disease, when the primary tumour can be removed by surgery, and the existence of
micro metastases scttled in different organs has often already occurred.
Chemotherapy does often not completely eliminate these cells, which then remain as
a source for recurrent disease.

Immune cells are able to control all different tissues (with the exception of
the brain) and, due to their memory function, can also eliminate hidden cells re-
entering the circulation (metastasis). Therefore, an activated immune response to
tumour cells is expected to be of clinical benefit. Despite their undifferentiated
growth, tumour cells are in many aspects indistinguishable from normal cells, and
over-expression of certain proteins or expression of mutated proteins is in most
cases not sufficient to activate the immune response. This situation results in failure
of immune surveillance. Thus, strategies for therapy of disseminated tumours need
to specifically activate the imumune response to tumour cells and to trigger migratory
activity of cytotoxic T cells for example leading to elimination of most and possibly
every single tumour cell. Genetic mutation in tumour cells is intense, and strong
immune responses are therefore required to prevent further genetic changes of the
tumour cells (escape variants) under the pressure of the immune system.

It is now well established that cellular antigens which are not cell surface
proteins per se can be the targets of immune rejection through their recognition by

immune regulatory and cytotoxic T cells. New potential target antigens for
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immune-mediated umour rejection are being identified, based on their recognition
by immune T cells, rather than by antibodies. Such antigens may or may not
induce antibody formation. It is now recognized that the expression of tumour
antigens by a cell is in itself not sufficient for induction of an immune response to
these antigens. Initiation of a tumour rejection response requires a series of
immune amplification phenomena dependent on the intervention of antigen
presenting cells, which are responsible for delivery of a series of activation signals
which ultimately leads to the rejection of the tumour.

Tumour rejection antigens which are presented on tumour cells and which
are recognised by cytotoxic T cells can lead to lysis of the cell. To achieve this, in a
clinical setting a vaccine composition comprising a tumour rejection antigen needs
to be presented in a suitable adjuvant system to enable 2 suitable immune response
to be mounted. However, activation of the immune systems requires activation
signals which are initiated by antigen presenting cells and are not activated by the
tmour cells themselves.

Vaccination with isolated mmour rejection antigens has been envisaged
either by recombinant proteins, by the use of live recombinant vectors or by DNA
vectors. Preferably subunit antigens will be used. However. 0 ensure these are
effective, powerful adjuvant systems are required.

Accordingly, the present invention provides an adjuvant composition
comprising a combination of a saponin adjuvant in combination with
monophosphoryl lipid A or derivative thereof together with the cytokine Interieukin
12.

Immunologically active saponin fractions having adjuvant activity derived
from the bark of the South American tree Quillaja Saponaria Molina are known in
the art. For example QS21, also known as QA21, is an Hplc purified fraction from
the Quillaja Saponaria Molina tree and it's method of its production is disclosed (as
QA21) in US patent No. 5,057,540. Quillaja saponin has also been disclosed as an
adjuvant by Scott et al, Int. Archs. Allergy Appl. Immun., 1985, 77, 409.
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Monosphoryl lipid A and derivatives thereof are known in the art. A .
preferred derivative is 3 de-o-acylated monophosphoryl lipid A, and is known from
British Patent No. 2220211,

Interleukin 12 (IL-12) is known. For a review see Trinchieri G. Interleukin-
12 - A proinflammatory cytokine with immunoregulatory functions that bridge
inpate resistance and antigen-specific adaptive immunity. Immunology 13:
251.276, 1995. Itis a heterodimeric cytokine produced mostly by phagocytic cells
in response to bacteria, bacterial products, and intraceliular parasites, and to some
degree by B iymphocytes. In particular, IL-12 is produced by antigen presenting
cells and instrumentai in induction of TH-1 cell responses. IL-12 induces IFN-
gamma from NK and T cells, acts as a growth factor for activated NK and T cells,
enhances the cytotoxic activity of NK cells, and induces cytotoxic T lymphocyte
generation.

IL-12 and IL-12-induced IFN-gamma favor Thl cell differentiation by
priming CD4 (+) T cells for high IFN-gamma production. However, we
surprisingly found that other cytokines, such as IFN-y, IL-2, IL-6, IL-7, GM-CSF
or MCP were unable to enhance the effect of the QS21/MPL adjuvant.

Preferably the compositions of the invention contain the immunologically
active saponin fraction in substantially pure form. Preferably the compositions of
the invention contain Q821 in substantially pure form, that is to say, the Q821 is at
least 90% pure, preferably at least 95% pure and most preferably at least 98 % pure.
Other immunologically active saponin fractions useful in compositions of the
invention include QA17/QS17.

In a preferred embodiment the composition also comprises a sterol such as
cholesterol wherein the sterol is present in an excess ratio to that of thé saponin.
Thesé show decréased reactogenicity when compared to compositions in which the
cholesterol is absent, while the adjuvant effect is maintained. In addition it is
known that QS21 degrades under basic conditions where the pH is about 7 or
greater. Thus a further advantage is that the stability of QS21 to basemediated

hydrotysis is enhanced in formulations containing cholesterol.

A _eann



10

20

25

30

WO 98/57659 PCT/EP98/03671

Although the adjuvant compositions can be utilised for the treatment or
prophylaxis of a range of disease, they find particular utility in the field of cancer
immunotherapy.

In g;a\rgisglg&rt}}f adju}iant formulation finds utility particularly with mmour
rej;ction 'ap"tigens ‘sucr:ﬁ As those for prostrate, breast, colorectal, pancreatic, renal
of melanoma c@mrs. Exempiafy antigens include MAGE 1 and MAGE 3 or other
MAGE antigens for the treatment of melanoma, BAGE or GAGE LAGE (NY-eso-
1) PRAME or Her—Z/nep; Robbins and Kawakarmi (1996), Current Opinions in
‘Imn‘lvunology 8, bps 625;-636; Van den Eynde et al., International Journal of
Clinical & Laboratory Research (submitted 1997); Correale e al. (1997), Journal
of the National Cancer Institute 89, p293. Indeed these antigens are expressed in a
wide range of wmour types such as melanoma, lung carcinoma, sarcoma and
bladder carcinoma. Other classes of antigens useful in the context of the present
invention include tissue specific antigens such as Prostate Specific antigen (PSA);
Prostate Specific Membrane antigen (PMSA), Melan A/Mart 1, gpl00, tyrosinase
TRP1 or TRP2.

Accordingly in one aspect of the present invention there is provided a
vaccine ‘compr:isingvan adjuvant composition according to the invention and a
tumour rejection antigen, or tissue specific antigen. .

» Othe:r antigens or antigenic compositions include for example,
polysaccharide antigens, protein antigens or DNA encoding antigens or antigenic
compositions derived from HIV-1, (such as gp120 or gp160), any of Feline
Immunodeficiency virus, human or animal herpes viruses, such as gD or derivatives
thereof or Immediate Early protein such as ICP27 from HSV! of HSV2,
cytomegalovirus (especially human) (such as gB or derivatives thereof), Varicella
Zoster Virus (such as gpl, II or III), or from a hepatitis virus such as heparitis B
virus for example Hepatitis B Surface antigen or a derivative thereof, hepatitis A
virus, hepatitis C virus and hepatitis E virus, of from other viral pathogens, such as
Respiratory Syncytial virus (for example RSV F and G proteins or immunogenic
fragments thereof disclosed in US Patent 5,149,650 or chimeric polypeptides

containing immunogenic fragments from HSRV proteins F and G, eg GF
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glycoprotein disclosed in US Patent 5,194,595), antigens derived from meningitis .
strains such as meningitis A, B and C, Streptococcus Pneumonia, human papilloma
virus, in particular from strains HPV6, 11, 16 and 18, Influenza virus,
Haemophilus Influenza B (Hib), Epstein Barr Virus (EBV), or derived from
bacterial pathogens such as Salmonella, Neisseria, Borrelia (for example OspA or
OspB or derivatives thereof), or Chlamydia, or Bordetella for example P.69, PT
and FHA, or derived from parasites such as plasmodium or toxoplasma.

The P815 mumour is a mastocytoma, induced in a2 D BA/2 mouse with
methylcholanthrene and cultured as both an in vitro tumour and cell line. This
represents an excellent model system for the human,

The model system described in this application is a murine system whereby a
murine tumour antigen, P1A, expressed in the mouse mastocytoma P815, is being
tested for its ability to stimulate CTL in the mouse with and without adjuvant. The
significance of this system is that P1A is a true tumour rejection antigen in that its
gene is the same in both normal and tumour cells but the gene is silent in normal
cells and only expressed in tumour cells. This is in comparison to other P815
antigens that were previously found and which are created by mutation of normal
alleles. These are called tum- variants or tum- antigens. Mutations in the tum-
antigens create new antigenic peptides which can then be recognised by CTL.

Tum- antigens are likely to be tumour-specific whereas true tumour antigens
will be shared between different tumours and patients and therefore the latter will be
better candidates for vaccine formulations. Human mumour rejection antigens
analogous to P1A include the MAGE, BAGE, GAGE etc. families as described
earlier. These genes are found in both normal and tumour tissues but the
corresponding proteins are expressed only in mumours and in normal testis. As the
testis is an immune privileged site it is unlikely to be affected by any vaccine.

P1A is a true murine TRAs. Therefore, one can test a large number of
adjuvants with a variety of different assays in mice giving a good indication as to
which formulations should be used with human tumour rejection antigens in human

clinical trials.
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Preferred compositions of the invention are those forming a liposome
R 0k N LT T g T e e B SR pdesi

Ry

structure. Compositions where the sterol/immunologically active saponin fraction

forms an ISCOM étmgmrg also form an aspeét of the invention.

" The ratio of QS21 : sterol will typically be in the order of 1 : 100 o 1 : 1
weight to weight. Preferably excess sterol is present, the ratio of QS21 : sterol
being at least 1 : 2 w/w. Typically for human administration QS21 and sterol will
be present in a vaccine in the range of about 1 ng to about 100ug, preferably about
10pg to about 50pg per dose.

The liposomes preferably contain a neutra! lipid, for example
phosphatidylcholine, which is preferably non-crystailine at room temperamre, for
example eggyolk phosphatidylcholine, dioleoyl phosphatidylcholine or dilauryl
phosphatidylcholine. The liposomes may also contain a charged lipid which
increases the stability of the lipsome-QS21 structure for liposomes composed of
saturated lipids. In these cases the amount of charged lipid is preferably 1-20%
w/w, most preferably 5-10%. The ratio of sterol to phospholipid is 1-50%
(mol/mol), most preferably 20-25%.

The compositions of the invention also contain a 3 deacylated
monophosphoryl lipid A derivative (3-de-0-acylated monophosphoryl lipid A, also
known as 3D-MPL) and is manufactured by Ribi Immunochem, Montana. A
preferred form is disclosed in International Patent Application 92/116556.

Suitable compositions of the invention are those wherein liposomes are
initially prepared without 3D-MPL, and 3D-MPL is then added, preferably as
100nm particles. The 3D-MPL is therefore not contained within the vesicle
membrane (known as 3D-MPL out). Compositions where the 3D-MPL is contained
within the vesicle membrane (known as 3D-MPL in) also form an aspect of the
invention. The antigen can be contained within the vesicle membrane or contained
outside the vesicle membrane or encapsulated. Preferably soluble antigens are
outside and hydrophobic or lipidated antigens are either contained inside or outside
the membrane. The 3D-MPL will be present in the range of about 1Ug to 100Ug

and preferably about 10 to 50 pg per dose of human vaccine.
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Oftten the vaccines of the invention will not require any specific carrier and
formulated in an aqueous or other pharmaceutically acceptable buffer. In some
cases it may be advantageous that the vaccines of the present invention will further
contain alum.

Example 1:
a) - Immunisation of DBA/2 mice with peptide + 3 D-MPL + QS21 + Lipids
+IL12

Human tumours express antigens that can be recognized by autologous CTL.
These antigens constitute useful targets for cancer immunotherapy. We decided to
evaluate in the P815 murine mastocytoma model the efficacy of an immunization
method that could be applied to human patients. Syngeneic DBA/2 mice were
injected with antigenic peptides mixed with adjuvant and murine 1L12.

An adjuvant composition comprising QS21, lipids (DQ) and 3 de-o-acylated
monophosphoryl lipid A {(3D-MPL) was prepared.

Briefly a mixmure of lipid (such as phosphatidylcholine either from egg-yolk
or synthetic) and cholesterol in organic solvent, is dried down under vacuum (or
alternatively under a stream of inert gas). An aqueous solution (such as phosphate
buffered saline) is then added, and the vessel agitzi[cd until all the lipid is in
suspension. This suspension is then microfluidised until the liposome size is
reduced to 100 nm, and then sterile filtered through a 0.2 Um filter. Extrusion or
sonication could replace this step.

The cholesterol phosphatidylcholine ratio is 1:4 (w/w), and the aqueous
solution is added to give a final cholesterol concentration of S to 50 ng/ml.
The liposomes have a defined size of 100 nm and are referred to as SUV (for small
unjlamellar vesicles). If this solution is repeatedly frozen and thawed the vesicles
fuse to form large multitamellar structures (MLV) of size ranging from 500nm
to 15 pm.

QS21 in aqueous solution is added to the liposomes. This mixture is then

added to 50 ug of P198 peptide (KYQAVTTTL) and 3D-MPL.
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Como resultado del Examen de Fondo realizado, con fundamento en el Articulo 45 de
la Decision 486 de la Comision de la Comunidad Andina, se comunica:

1. Documentos estudiados

Descripcién: Folios 37 a 61 31 Octubre 2006
Reivindicaciones: Folios 62 a 63 31 Octubre 2006
Secuencias: Folios 64 a 65 31 Octubre 2006
Prioridad: GB 0409940.4 04 Mayo 2004

2. Objeto de la invencién

Titulo de la solicitud: “Vacuna polivalente basada en MAGE-3 y NY-ESO-1 para
inmunoterapia del cancer”.

El problema planteado en esta solicitud consiste en la necesidad de proporcionar
terapias de tipo inmunolégico para el tratamiento del cancer.

Para resolver este problema técnico la solicitud en estudio proporciona una vacuna
polivalente que comprende la combinacién de antigenos MAGE-3 y NY-ESO-1y un
adyuvante inmunoestimulador.

El objeto de la presente Solicitud se relaciona con la Clasificacién Internacional de
Patentes (CIP): A61K 39/00

3. De la Solicitud de Patente
Reivindicaciones (Art 30 D 486, Art 22 PCT)

- La reivindicaciéon 1 contiene los términos “antigeno MAGE-3 modificado” "baja
dosis de aceite en agua’, “oligonucleétido inmunoestimulador”, “Saponina”,

Primer Articulo 45- Expediente 06-110710
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“lipopolisacarido” y “ISCOMS” los cuales no son claros y no definen a que tipo de
compuestos hace referencia ni su naturaleza 6 estructura. En el caso de los
términos “antigeno MAGE-3 modificado” y “oligonucledtido inmunoestimulador” se
deben definir sus secuencias y el tipo de modificacion realizada, esto con el fin de
definir claramente a que tipo de sustancias se refiere. Establecer el tipo de
modificacion realizada al antigeno MAGE ya que puede generarse una
modificacion de cualquier tipo lo que genera mdltiples posibilidades de antigeno.

- Lareivindicacion 1 reclama composiciones en las que se emplean diferentes tipos
de adyuvantes inmunoestimuladores, (sin embargo en la descripcién no se
encuentra sustento para todas las composiciones que resultarian de emplear los
anteriores tipos de adyuvantes.

- La reivindicacién 5 se encuentra mal redactada ya que hace mencion a “la
saponina es QS21 formulada en un colesterol que contiene liposoma” y teniendo
en cuenta el capitulo descriptivo esta composicidon de saponina esta combinada
con colesterol y dentro de un liposoma (folio 48). Se sugiere hacer la correccion
correspondiente.

- Las reivindicaciones 2 y 6 hace referencia a la presencia de un oligonucleétido
inmunoestimulador el cual es CpG, para caracterizarlo de mejor manera se
sugiere establecer la secuencia que identifica dicho CpG.

- El capitulo reivindicatorio no presenta soporte en la descripciéon debido a que las
composiciones reclamadas que combinan los dos antigenos MAGE-3 modificado
y NY-ESO-1 no se encuentran divuilgadas, por el contrario se ensefian
composiciones que se formulan por separado cada uno de los antigenos con una
composicién adyuvante y estas dos composiciones independientes se administran
de forma secuencial o concomitante.

Descripcién (Art 28 D 486)

La Descripciéon no divulga la invencion de manera suficientemente completa para que
el la persona del oficio normalmente versada en la materia pueda ejecutarla 6
reproducirla ya que no se divulga como las vacunas de la presente invencion pueden
mejorar el efecto antitumoral de las vaunas de cancer en comparacioén con una
vacuna que contiene solamente uno de los antigenos expresados por una célula
tumoral. Asimismo, no divulga una composicion unica que contenga todos y cada
uno de los componentes, sino por el contrario se ensefa que los antigenos MAGE-3
modificado y NY-ESO-1 se formulan por separado con una composicion adyuvante y
estas dos composiciones independientes se proporcionan para la administracion
secuencial o concomitante (ver folio 41).

4. Determinacion del Estado de la Técnica
El Estado de la Técnica se determind con base en la fecha de presentacion de la

solicitud de prioridad (04 Mayo 2004) y se encontraron los siguientes documentos
que anticipan el objeto de esta solicitud:

Item Documento Titulo Fecha de |
Publicacion |
D1 | US2003/0044813 | Cancer testis antigens 06 Marzo 2003 |

Primer Articulo 45- Expediente 06-110710
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Tumor-associated antigen
derivatives from the mage family, i
and nucleic acid sequences

encoding them, used for the 12 Agosto 1999
preparation of fusion proteins and
of compositions for vaccination :

D2 W099/40188

D1 (folios 95 a 98) divulga antigenos de céncer de testiculo (CT) y composiciones que
estimulan la respuesta inmune (vacunas) que comprenden proteinas aisladas, péptidos y
anticuerpos para el tratamiento de trastornos caracterizados por la expresion de uno o mas
antigenos CT.
URL:http://worldwide.espacenet.com/publicationDetails/biblio?DB=EPODOC&II=0&adjacent=tr
ue&locale=en_gb&FT=D&date=20030306&CC=US&NR=2003044813A1&KC=A1

D2 (folios 99 a 102) divulga nuevas proteinas de la familia MAGE y su produccion, En
particular, una proteina MAGE fusionada a una lipoproteina de antigenos de D. dichas
proteinas pueden ser formuladas para proporcionar vacunas para el tratamiento de una
amplia gama de tumores.
URL:http://worldwide.espacenet.com/publicationDetails/biblio?CC=WO&NR=9940188A2&KC=
A2&FT=Dé&date=19990812&DB=EPODOC&locale=en_gb

5. Examen de Patentabilidad (Art 14 D486)
Novedad (Art 16 D486)

La reivindicacion 1 consiste en una composiciéon de vacuna comprendiendo (a) un
componente de antigeno que comprende una combinacién de un antigeno MAGE-3
modificado y un antigeno NY-ESO-1 o derivado de los mismos, y (b) un componente
de adyuvante que comprende un adyuvante inmunoestimulador que comprende uno
o mas de: sal de alumbre, colesterol; emulsién de aceite en agua (emulsién A/A),
baja dosis de emulsién de aceite en agua; un oligonucledtido inmunoestimulador,
tocoferol; liposoma, una saponina; ISCOMS; y un lipopolisacarido.

Comparacién de las caracteristicas técnicas esenciales, con las del Estado de la Técnica:

Caracteristicas esenciales D1

Composicion que estimulan la

Composicion de vacuna )
respuesta inmune (vacunas)

a) Un componente de antigeno que comprende una Combinacién de al menos 2 peptidos
combinacion de un antigeno MAGE-3 modificado y un antigénicos de tipo CT (MAGE-3 / NY-
antigeno NY-ESO-1 o derivado de los mismos ESO-1)

b) un componente de adyuvante que comprende un

adyuvante inmunoestimulador (Uuno 0 mas) Adyuvante

- sal de alumbre — colesterol - emulsién de aceite en agua - un oligonucledtido inmunoestimulador

(emuision A/A) - baja dosis de emulsion de aceite en agua - un | una saponina - ISCOMS; y un
oligonucledtido inmunoestimulador — tocoferol — liposoma - una | lipopolisacarido.
saponina - ISCOMS; y un lipopolisacarido

Las caracteristicas esenciales de la composicién de vacuna de la reivindicacion 1
habian sido divulgadas previamente en D1, el cual da a conocer composiciones que
estimulan la respuesta inmune que comprenden al menos la combinacion de dos
diferentes péptidos antigénicos de tipo CT (folio 95, paagina 5, parrafo 0043; folio 98,
pagina 56, reivindicacién 30) dentro de los que se encuentran MAGE-3y NY-ESO-1y
derivados de estos (folio 95, pagina 5, parrafo 0051; folio 96, pagina 8, parrafo 0081),
y un adyuvante que comprende un oligonucleétido inmunoestimulador, una saponina,
etc. (folio 95, pagina 5, parrafo 0043; folio 98, pagina 56, reivindicacion 31 - 78).
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En consecuencia, la reivindicacion 1 no es nueva, segun lo divulgado en el
documento D1.

La reivindicacion dependiente 2 no menciona alguna caracteristica que haga nueva a
la composicion de la reivindicacion 1, por o cual se considera que no es nueva.

Nivel Inventivo (Art18 D486)

La reivindicacion 3 consiste en una vacuna segun se reivindica en la reivindicacion
1 02, en donde el antigeno MAGE-3 modificado tiene una secuencia de polipéptido
segun se describe en SEC ID No. 1.

Comparacion de las caracteristicas técnicas esenciales, con las del Estado de la Técnica:

Caracteristicas esenciales D1 D2
Composicién que
Composicién de vacuna estimulan la respuesta Composiciones de vacuna
inmune (vacunas)
a) Un componente de antigeno que Un componente de

comprende una combinacién de un
antigeno MAGE-3 modificado y un
antigeno NY-ESOQO-1 o derivado de

antigeno de MAGE-3
proteina D 1/3 que tiene
SEC ID No. 1

Combinacion de al menos
2 péptidos antigénicos de
tipo CT (MAGE-3 / NY-

los mismos ESO-1) Junto con uno o mas
Donde MAGE-3 modificado tiene SEC antigenos de la familia
ID No. 1 GAGE
b) un componente de adyuvante que

comprende un adyuvante Adyuvante Adyuvante

-sal de alumbre - emulsion
de aceite en agua (emulsion

. : AJA) - un oligonucledtido
inmunoestimulador una inmuncestimulador (CpG) -
§ap0mpa ) IS_COMS' y un tocoferol una saponina -y un
lipopolisacarido. lipopolisacarido

inmunoestimulador (Uno 0 Mas)
- sal de alumbre - colesterol - emuision de
aceite en agua (emulsion A/A) - baja dosis
de emuisién de acaite en agua - un
oligonucledtido inmunoestimulador -
tocoferol - liposoma - una saponina -
ISCOMS; v un lipopolisacarido

inmunoestimulador
- un oligonucledtido

El estado de la técnica cercano corresponde a los documentos D1 a D2 en donde:

D1 divulga composiciones que estimulan la respuesta inmune, dichas composiciones
comprenden al menos la combinacion de dos diferentes péptidos antigénicos de tipo
CT (folio 95, pagina 5, parrafo 0043; folio 98, pagina 56, reivindicacién 30) dentro de
los que se encuentran MAGE-3 y NY-ESO-1 y derivados de estos (folio 95, pagina 5,
parrafo 0051; folio 96, pagina 8, parrafo 0081), y un adyuvante que comprende un
oligonucledtido inmunoestimulador, una saponina, etc. (folio 95, pagina 5, péarrafo
0043; folio 98, pagina 56, reivindicacion 31 - 78).

La diferencia entre la invencion, definida en la reivindicacién 3 y las composiciones
antigénicas divulgadas en D1 consiste en que el antigeno de MAGE-3 modificado
correspcnde al antigeno de SEC ID No. 1.

Por otrc lado D2 describe una composicidén de vacuna que tiene como componente
principé: el antigeno MAGE-3 unido como proteina de fusion a la proteina D 1/3 (folio
99, pac na 4, linea 11 a 15; pagina 8, linea 26 a 28; folio 101, reivindicacion 12) con
secuer ia SEC ID No. 1, la cual es idéntica a la reclamada en la presente solicitud
(folio 1.2). Dicha composicién de vacuna ademas de contener MAGE-3 proteina D
1/3 pue:de contener uno o mas antigenos asociados a tumores tales como antigenos
GAGE perteneciente a la familia CT (antigenos de cancer de testiculos) (folio 99,
pagina 8, linea 29 a 31; folio 101, reivindicacion 16), asimismo, la composicion
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contiene un adyuvante en un vehiculo tipo emulsion (folio 101, reivindicacion 14) que
comprende lipopolisacaridos (3D-MLP) (folio 100, pagina 9, linea 16 a 17, folio 101,
reivindicacion 15), saponinas (QS21) (folio 100, pagina 9, linea 30 a 31; folio 101,
reivindicacion 15), oligonucleotido inmunoestimulador (secuencias CpG) (folio 100,
pagina 9, linea 10 a 13; folio 101, reivindicacion 15) y combinaciones de los mismos.

La diferencia entre la invencion, definida en la reivindicacién 3 y las composiciones

antigénicas divulgadas en D2 consiste en que el antigeno adicional de las

composiciones que contienen MAGE-3 proteina D 1/3 de SEC ID No. 1 es el antigeno
NY-ESO-1.

El hecho de combinar dos diferentes péptidos antigénicos de tipo CT como son el
MAGE-3 proteina D 1/3 de SEC ID No. 1y el NY-ESO-1 no evidencia un efecto
técnico sorprendente con respecto a lo divulgado en el estado de la técnica
puesto que no se observa que las composiciones de vacuna reclamadas
presenten actividad sinérgica o aditiva con respecto a otras vacunas que
contienen otros antigenos de similar naturaleza. De igual manera es conocido en
ele estado de la técnica la combinacion de diferentes tipos de adyuvantes inmuno-
estimuladores los cuales mejoran la respuesta inmune en formulaciones de
vacunas.

Es asi que el problema técnico objetivo de esta solicitud consiste en proporcionar
composiciones de vacunas que estimulan la respuesta inmune para el tratamiento del
cancer alternativas a las dadas a conocer en D1y D2 que contengan el antigeno de
MAGE-3 modificado de SEC ID No. 1y el antigeno NY-ESO-1 en combinacion.

A partir de lo expuesto anteriormente, una persona del oficio normalmente versada
en la materia que pretenda obtener composiciones de vacunas par el tratamiento de
cancer, estaria motivado a combinar dos diferentes péptidos antigénicos de tipo CT
como los divulgados en D1 y escoger como uno de dichos péptidos un antigeno
como el MAGE-3 proteina D 1/3 de SEC ID No. 1 divulgado en D2 en llegando de
esta manera al contenido de la reivindicacion 3

Asimismo una persona del oficio normalmente versada podria incluir en las
composiciones de vacuna divulgadas en D2 que contienen el antigeno MAGE-3
proteina D 1/3 de SEC ID No. 1 otro agente antigénico de tipo CT como el NY-ESO-1
llegando de esta manera al contenido de la reivindicacion 3

Por todo lo anterior y teniendo en cuenta lo divulgado en el estado de la técnica (D1y
D2) el objeto reivindicado no tiene nivel inventivo.

Puesto que las reivindicaciones dependientes 4 a 7 no mencionan caracteristicas
inventivas adicionales, tampoco pueden ser consideradas inventivas.

6. Conclusién

Los requisitos de Patentabilidad de la presente Solicitud estan afectados asi:

Iitem Documento Reivindicaciones afectadas | Requisito que afecta |
Novedad / Nivel
D1 US2003/0044813 1-2 /3a7 Inventivo
D2 wW099/40188 3a7 Nive! inventivo

En cumplimiento del articulo 45 de la Decision 486 de la Comision de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta (60) dias
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contados a partir de la fecha de notificacion de la presente comunicacion. En caso de
no dar respuesta al presente requerimiento, o si a pesar de la respuesta subsistieran
los impedimentos para la concesion, se denegara la patente.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del

capitulo quinto del fi j de la Circular Unica No. 10 de 2001.

JOSE LUIS SALAZAR LOPEZ
Director de Nuevas Creaciones (C)

El anterior requerimiento fue notificado por fijaciébn en lista, de fecha

1.9 Dt 200,

Elaborado por: Ana Delia Pinzéon Garcia
Revisado Por: Jacqueline Alfonso
Aprobado por: José Luis Salazar Lopez
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