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The invention described herein was made in the course of work under a
grant fromthe National Institutes of Health/National Cancer Institute,
grant no. 5 CA39248. The United States CGovernnent may have certain rights
in this invention. BACKGROUND OF THE | NVENTI ON Tunor
specific T cells are alleged to have been generated in vitro by a

nunber of investigators. Many of the T cells may be described as

"artifactual ," i.e., they appear to react to antigens that do not
i nduce an i nmune response in the patient. 10 For exanple, T cells have been
generated in vitro to the protein, tyrosinase. Tyrosinase IS an enzyne

expressed by all pignented cells, both benign and malignant. If there
were significant immunity to tyrosinase in vivo, the result would be
destruction of normal nel anocytes in the skin, eye, and possibly brain.
In contrast, the present i nvention conprises T cells that infiltrate a
tumor mass and nedi ate tunor regression, 15 and particularly a subset of
such T cells having a specific T cell receptor (TCR '

T CELLS MEDIATING AN IMMUNE RESPONSE AND METHODS OF USE

REFERENCE TO GOVERNMENT GRANTS
The invention described herein was made in the course of work under a
grant from the National Institutes of Health/National Cancer Institute, grant no.
5 CA39248. The United States Government may have certain rights in this invention.

BACKGROUND OF THE INVENTION
Tumor specific T cells are alleged to have been generated in vitro by a
number of investigators. Many of the T cells may be de=scribed as “artifactual,” i.e.,
they appear to react to antigens that do not induce an immune response in the patient.
10 For example, T cells have been generated ir vitro to the protein, tyrosinase. Tyrosinase
is an enzyme expressed by all pigmented cells, both benign and malignant. If there
were significant immunity to tyrosinase in vivo, the result would be destruction of
normal melanocytes in the skin, eye, and possibly brain. In contrast, thie préseiit
invention comprises T cells that infiltrate a tumor mass and mediate tumor regression,
15 and particularly a subset of such T cells having a specific T cell receptor (TCR)
structure. These T cells are elicited by administration to a patient of a hapten-modified
composition or by cloning the isolated T cells thus elicited.
Particular TCR families infiltrating tumors following various types of
immunotherapy have been identified. However, a TCR family may contain hundreds or
20 thousands of TCR structures, each with a different antigen specificity. Therefore, the
predominance of a family is only preliminary evidence that there may be novel T cell

clones that may be tumor-specific. There are about 30 families identified for the f§
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~structure. These T cells are elicited by admnistration to a patient of a.
hapt en- nndMQ 4206 conposition or by cloning the isol ated FCHESITEST4IUS
elicited. Particular TCR famlies infiltrating tunors

foll owi ng various types of I mrunather apy have been identified. However,
a TCR famly may contain hundreds or 20 thousands of TCR structures, each

wth a di ffﬁ{aﬁ%daa[%hgfﬁ fOPHRE lof dHfatd ¥f Iheéﬁf FcEptof, hgheg &ft%&ﬁ%%@f a

famly is only prelimnary evidence t at t here ‘may
cl ones t hatothremyhahé, Mwmﬁes§bedlsfﬂm_ ard livodvedrin tadnoriteg8@sibansdmesef thdent i fi ed

for the [err] 206
PCT/ US97 / 1 g}ggls express a TCR wx%'fx}n a particular family and, more partlcularlyzwnhm a chain

and about g,grg tehe chain of the T cell receptor. The present
i nvention cﬁ[ar 11&% Bgﬂ'hand identifies T cells that are involved in

tunor regression; <Premolectlardafinition O melahmne(mde&theﬂuﬁﬁﬂsycmﬁc)mMgegs

part oul & Lot Y U0k R Bk <ok Bt et B, 1 e s d
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B uggen 9.7 kod il $sBiiy of SRR R Copfioel a“i‘ﬁa“p%os&egﬁtﬁfﬂ 2 studyi ng

t he conposiihveivedin theMACebtricted cegignitionh BERhch epitdpes dhelading repitbpes

MVHC-restricted rec nitjion of such epltope |nclud|n e |to
expressed KKPFSEdy nthe tumarggass $8ensi, M pvand; G Pesmipniy %ﬁﬁ@hb?” Today

1995 10 105 SRR ) nd Mgl ot B BRAGHSE YR Ao pRE

groups of itreatdtwidtiffnbidvdulatory sgentseSuveral gmpe»ﬁumsugamrs ehhw known as
cl onal expansion, of T cells expressi ng articul ar I"F& recept or

[err] chai logumnented OVEISKPIEssIq, dlsa nown ¢xpgBsian.;of CXePIRmar y
or, 1ess T raguspily TEBhe fifes i Brif@fPe
cases, such clonal i%l ex Poﬁ‘ai?;1 aelgﬁ% ‘ﬁh\&f%&gﬁ% ‘;Baséeven y ?heB
recogni ti onrplessfreqichtly, mvmstatianimae of differert fhistologies;dw some ¢Bsass sucht closal |
-supra.). The effecgt, of_ ther W th Dbi oI i.cal response
modi f i erld SKPasionThay been sheymfq E‘F ﬁ@v%bif E}?ﬁ)"reg‘%/ spgeil gl‘ﬁ’&-"b@’é‘?’é)%sessed
in melano r [ atlentstreated with IL-2 alone, IL-2
With | FN-[ ?ér}]’e("%a%‘a?&& é?%?gtl N Wi th/without | FN-[err] 20 (Farace, F., et
al .. International Theueffeet obthefh’ycmth biobgicall réspdnseadodifiers oincthg TOR | et

repertoire in tumor lesions has also been assessed in melanoma or renal carcinoma

patients treated with IL-2 alone, IL-2 with IFN-e. or IL-2, cisplatin with/without IFN-o

20 (Farace, F., et al., International Journal of Cancer 1993 54:741-747, Puisieux, 1., et
al., J. Immunol. 1994 153:2807-2818, Willhauck, M., et al., Clin. Cancer Res. 1994

2:767-772, Xumar. A., et al., J. Clin. Invest 1996 97:1219-1226). Ollgoclonal

- -

infiltrations in metastases respondmg to cytokine treatment but not in progressing lesions
of the same patient have been described. In contrast, analysis of the effect of tumor cell

25 vaccination has been limited to a single renal carcinoma patient (Weidmann, E., et al.,
Cancer Res. 199353:4745-4749.). This patient was first injected with irradiated
neoplastic cells and was subsequently re-infused with in vitro sensitized T-lymphocytes.
A lung metastasis isolated from that patient exhibited an oligoclonal population of T
cells expressing VP13, which was overexpressed compared to T cells isolated from both

30 pre- and post-vaccine peripheral blood lymphocytes (PBL) and T cells isolated from a
non-responding renal metastasis of the same patient. However, clonal expansion of T

cells in the patient was not demonstrated. In all of these studies. direct evidence that
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al., J. I'nmunol . 1994 153:2807-2818, WI | hauck, M, et al., | cer
Res. 1994 WO9HAMWET 775 wymar. A, et al., J. din. |nves_t"éjfjé’gs"”@‘H
97:1219-1226). A i gocl onal infiltrations in nmetastases responding to
cytokine treatnent but not in progressifng |esions of the sanme patient
have been described. In contrast, analysis of the effect of tunor cell 25
vacci nat i o'Vhaepettoire changes eccurdn aesponsyl to themapy waamot addveed bedagse previei dnann,
E., et al., . Cancer Res. 199353:4745-47435.%. Thi sgepghi ent, was first

i nj ect ed wiveRcingtioR umaE specimens Wete Aot palyzad: SFURthermg AL BORSER, ¢

re-infused ﬂ&ﬁ ' ' &5@ 2 gﬁﬁ&gyg, - fathilies gk oasivasi s
I sol ated from 11aetEl %%%%n?géel%h‘?‘}m t é&é‘ﬁg I'1 gocl gﬁsaﬁergopul ati onﬁﬁ T

cel I s expr desiomsgeovldmieliibfe spebifichantiaananimmuptyessed conpared to T cells

i solated fromboth 30 pre- and post-vacci eri.pheral bl.o I ocytes
(PBL) and T cel|s ikhs presat Vs ‘Hleva\f%{)ﬁzé%ﬁ%‘&b%&fﬂ@?’i%w of

the same pgf/ i ' develofdd Gmid? ihi@miatorgnt
was not dﬁ%ﬁ?‘?@ﬁ%@%ﬁﬁ%‘ﬁ%@mﬁ@@pﬁ? |es.w ior eeg? gévi dence1 t hat forf

WO 98/ 1420Gesponses after treatment with autologous, irradiated DNP-modified tumor cells. For all

PCT/ US97/ 15741 L. . - 3= V[ err

r eper t oi r e ReHEMGeRren aed, PostyascinasionJuetagases apd PRL (peripharal bifed gﬁ“ﬂ?&&%ﬁ
pre- vaggl | t 4 : Yokes kiR [tisSafler has
not been C‘g;éggt%ier he%%@gﬁwggls%sa@g?g{}g%si ngafog_}rf{i cular

V[ er r] - genedhdfiistratish ofhar fsponc-modulatory esinposition filoth awlinigally sgsponding
antitunmor imunity. 5 Th I nven val uat es err]-gene

. . Jhe_present i 0
fam |y usagatigyt rendesed @Wﬂhlﬁm%’éenuﬁcaflf%ﬁ\? Apminant gjt@g %?nmeﬁsapgt TS5 ons
f si ti . i nfl t ft
of six pa 'fgfﬁﬁtg‘ﬁ@fg?lgéﬁﬁdg?ﬁ%ﬁ%ﬁ[ el nf | ammat ory responses after

treatnment w d DNP-nodified tunor cells. For all
patients, pre- and TieSprevent iriveatibm providea shafiest ewidendeplo Applicaptie kabwigdged
| ynphocyt es wer e studi ed, eIhe avaj | g)i lity of .a %teri.es ot?ﬁgeci._ ns
taken at ditheteselastively pxpanded dr celbclgnes infiltrate, p tomon, siie.3ter JmIBUZRIRE Mt v
conposi tjon fr chkini s ' | 05} t he
dont 113 BieT S o phil s gE AR S oes not BBb-An HEAMALFEpEOETloRE Bs
anti-tunor thysahexitoeishsed forsimmunization as the tumdFfeorp véiein thei pagient sudfers.

i des the first evidence, t licant's knowl edge .,  that selectivel
Cpanded T Hheer capasied T ol slonchuniet GRFsstan o e PERSHC A UREL A B8 wi ch 15
tunor cel | Seqtbid &inghy brindiesen 16t tRMHowRRS dToin dRRAVE adRnimiér fntttilie type,

as long as
response.

20 SUMMARY OF THE INVENTION .
In a first embodiment, the present invention is directed to an isolated human

T cell capable of mediating regression of a tumor or another specific immune response
directed against a tumor (as evidenced, for example, by T cell expansion in vivo or T
cell cytotoxicity). The T cell may be elicited in vivo by immunization of the patient

25 with a composition comprising haptenized cells of the same tumor type or may be
produced from such T cells by cloning in vitro. Ina preferred embodirx;gnt, the isolated
human T cell expresses a VP receptor, which VP receptor may be VB1, V5, VB13, or
VB14. A composition comprising a therapeutically effective amount of a T cell as
described above and a pharmaceutically acceptable carrier is also contemplated by the

30 present invention.
Methods of using the T cell capable of mediating regression of a tumor are
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the same tunmor is used for immunization as the tunor from which the patient
suffers. WOHERE expanded T cell clones nediate regressi oRCBUSIHISTL !

patient's tunor, i.e. are responsible directly or indirectly for the
mounting of an effective anti-tunor ipgune response. 20 SUMVARY OF
THE | NVENTI ON - In a first enbodi nent, the present invention
| s di rect edg @ pARided e PriieiPiivention] AdditiofARaR nferdd SBgHnREdRg o/ PLERSSI ON
of a tunor or gno#%e?£§%Eg¥ I'C |K%hﬁg respo%segg é?iect%gﬁaga?nst a tunor

(as evi denchabing the praperpyl ef infijtrafing el fumex jaad mediating regressiar ofTa tumorcis| |
cytotoxicity)., The cel be elicited,in viyo by imunization of. the
pati ent. 25 Movided” dhgosbed GBI eREITIGeTEE A FPEEY AGORPOSHOR FBTERTEE A ot
type or ”nyggageéxl modﬂfeﬁ%ﬁﬁé‘&efcrlﬁi@e%%ﬁm}_ﬁaﬁ 'sh&tiamaﬁ LG drowil plide (i), @

preferred e ment , e 1sola uman T ce expresses a V[err

r ecept or ,5 wkilleth ow/fire GO| phase)antican adjyvabewhereinr the hunfasrsufférs fugre rar halignapt
V[err]14. A conpgsjtion conprisjing a therapeutically. ef.fective amunt of a
T cell as m%@?équaws\?é s%!ﬁ(fg@%ﬁet\lfw&%;ﬂtqh&g}qgf”d’é‘@eﬁjﬁa‘ﬁﬁeh%ﬁth@r is -
al so conte ! gﬁ%o H{ngoﬁ' '&ﬁ&ﬂfé s inat- of
using the %@%’ﬁgggié]af%?e 2 e .3}‘.&&3 reg e%g}l%lﬁu%? regp?ngtﬁggmgsrte%m&? WO
98/ 14206  and isolating said T cell from the tumor. Alternatively, or additionally, the then isolated
PCT/ US97/ 15741 , . " - 4- al so
provi ded byTtolls pmebe Rloned, ok rxnanded & Wves BIALNIDE a%dxﬂ%qqgagcbof §¥erating a T
cell aving th sl {{E&&i 28Kk by b d

regr essi })d"n of a tuerr‘tl)‘fr%£ ?%@%Xngrngex? e%}.gé‘?' e rret%h%')gdgggorrpri séém; a%%hér%igsteri ng
to a human comprighgsadministeringptoisshungarpa compésifiore comprising 2 dhesgpegticallyc human

tumor cell sybstantially_ in a_no gromh phase (i.g., 5 kill,ed gr in GO
phase) and $ECHyf alenet ohe Féﬂ%ﬁfyﬁﬂfg}m fq;&%e‘ﬁ?'t% TETEYeR ﬂgﬁtmm"r’ t unor

of the sameylyvie t&ﬁﬁﬁ?%&c%f‘m)r cell thereby eliciting in vivo a T cell
havi ng t he property of infiltrating a tunor and nediating an i nmune

response agai nst t hin 4nother;aspect, therihviestidraisi dirgcteditd aTmetbbd of nwmitoting thenor .

Alternatively, or additionally, the.then . salated J cells n be cl.oned
or ex panb%de%%“\w%? of, ceneeE ISEAPY dAYQlVins adminjstratien of) qnslmmunomod:u?atory agent

to a patient. The monitoring method comprises obtaining a tumor sample from the

patient under treatment comparing the number of T cells that have the property of
infiltrating and/or mediating regression of a tumor before and after administration of the
therapy involving the immunomodulatory agent, thereby monitoring the effectiveness of

20 the therapy. The number of such infiltrating and/or type of T cell can be measured
directly in the sample, or indirectly, e.g. by assessing cytotoxicity of T cells collected
from the tumor sample of the patient under therapy. For a conclusion that the therapy
is effective, the post-therapy infiltrating T cells should be at least about‘two ;ta;dard
deviations more frequent than pretherapy T cells (if any) infiltrating said tumor.

25 Yet another method of the present invention is a method of screening for
antigens having the property of stimulating a specific T cell response directed against a
human malignant tumor type comprising exposing a T cell having the property of
infiltrating the primary or a metastatic tumor to a sample to be tested, where the sample
contains at least one antigen under conditions whereby said at least one antigen is

30 presented to the T cell, and assessing at least one of the following: proliferation of the T
cell, cytotoxicity of the T cell against the tumor or cytokine profile of the T cell.

The methods of the present invention may include expanding T cells in vitro
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10 , The present invention is also directed to a nethod of
treating caM@$8/14206 conprising administering to a human a coREBAISIVISM1L
conprising a therapeutically” effective amount of a T cell having the .
property of mediating regression of a tsnor, t hereby treating cancer.

I n anot her aspect, the invention is directed to a nmethod of nonitoring the
15 ef f ecti vesyeagposing CRBERI isélnRE Tom aPaibntistmad td AiTS EélRbtiRilattry 3Gbstance

i nunonodul atory agent . to a patient. The nonitoring nethod conprises
obt ai ni ng a SeehBs asyipkine, prsypsrantigen and satantibedyutece T ecllosesnion protapalumgrs he

nb fT h he pr. f. infil i d/
Todi at i g 1 dspbls WiR e BheSerhgvenlioR aeidccrolid and el @inons ifEsRts and
t herapy i nV(Ueﬁigﬂgartﬁlﬁn-xhﬁﬁ%ﬁﬁﬁﬁﬁhﬂr@&\%}xy“%ﬁ{&nia}i'ﬂ@lix&ﬁg A00fI thpélbpéhoub e

effectiveness of 20 the therapy. The nunber of such infiltrating and/or
type of TS5cdeukepus melanems,ymphoma, atienesardigorna satcomaanparian, oplonnbiicastct | vy,

'g. b - huygtoms, afenon | i : : |
ga?rpl o of 1 ﬁgablggf"g 5‘9‘{5’%&%‘% %8?‘5‘6}?“(’:‘5& The %&H&%@P&ﬁ ¢$g§n9$1qénf%gt%“ m@éswg
| s effect Ve hiphéh a8l tohgHFicl Hiinan! toator BEl Enslogodsd bR RipudPaSy be

about two standard deviations nore frequenf than pretherapy T cel
any) i'nfil t selected fenm dhe gooup of haptens that bind to lysine omthersurfane of oeliscthravgh €-

Pt operty of SnGdraprney Gatind b rCODEEgronrk o8 s et st Bl A the e
hunan rralnbgmamni&yﬂ%#, MRfitepheHyl, N-isoRPSN (5 -sulfonsE | Inapiftyl) thyléfe Property

of infiltrating the primary or a netastatic tunor to a sanple to be

t est ed, whediamine, winitpdhenzeneswionicazaid, finor¢secintisathiocyamateg ersenindeid, benmtne i ons
wher eby sai d_at. | eas ne antigen ...s.30 .presented. to the T cell,, and.
assessing allsq?lggg)fang E%HFU&F@Z%EFWEW‘?@‘?IB@ uér[ug%qe-gfmpﬁng An agJé‘é@'Ft,
cytotoxicit yndf bd Hﬁce-ﬁ_rﬁﬁh the2fimor Tell (cBMpbsii®H pAbr foViddiiniRRaRéf The alﬁjﬁ.wﬁrﬁe T

cel |. '

-

pt =)

e methods of thée present invention may include
expandi ng Tmay beBagilleiGalmette-Guerin, QSARI1 0@/ detdxdfied endotoxin.

PCT/ US97/ 15741 hy exposi,ng. T cell.s i lated froma tient' t unmor

to a T el stiml atkhenaisomeditory agey el 1t asrme e SHECNERES.ATA gon

and an anti lagbér terdpy' me chmFﬁgeeamapeaﬁéaFl&rbffezﬁV@aﬁm oftd Rait@bhRdifiedh t he
|

present invention include so and nonsolid tunors, nalignant and,
beni gn or néyngenticdwamam wmepcell,silléd oxin G0 pbateaand an adjgvany, wherein said

nmyel ogenous

human suffers from a malignant tumor of the same type as said hapten-modified

syngeneic human tumor cell. Detecting T cells in the method of assessing the

20 effectiveness of a cancer therapy may comprise detecting expression of the T cell
receptor of said T cell, which may be measured by amplification of nucleic acids
encoding T cells and identification of T cells with a monoclonal antibody, or detecting
the appearance of complementarity determining region 3 of T cell receiﬁtors: such as the
sequences of SEQ ID NOS: 1-19.

25 The method of screening for antigens may include a nucleic acid sequence
encoding the antigen in said sample has been used to transfect a cell, which cell does
not react with a T cell without being transfected with the nucleic acid sequence for an
antigen. Stimulation of an isolated T cell in a method of screening for antigens may
comprise observing release of a cytokine, and the cytokine may be selected from the

30 group consisting of tumor necrosis factor, gamma interferon, and an immunostimulatory

interleukin.

The present invention is also directed to the peptides having an amino acid
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5 |l eukem a, nel anoma, |ynphoma, adenocarci nonma, sarcomm, ovar.ian, colon,
breast, wo s$alssls, | ung, kidney, and prostate tunors. The g¢woge7asiaks of *
t he conposition conprising a hapten nodified syngenei c human tunor cell
may be autol ogous. The hapten may be selected fromthe group of haptens
that bind to lysine on the surface of§ells t hrough [err]- am no’

groups, or that bind t -OO%A roups on th K such as and not
limted 10 %“H%CHiS&FGﬁam, etsgP‘H? E?%msﬁff,’“%@ JPB@%‘;%Z@? N - (5-sul fonic
1- naphtyl) ethyl ene diam ne, trinitrobenzenesul fonic acid, fluorescein

| sot hi ocyanate, arsenic acid, benzene | sot hi ocyanat e,
t ri ni t r obenBREEE DESCRIPEION ORAHE FIGURE®Nnzene- S- nustrard. An adj uvant

may be m xed with the tungr ce conposi fion pri o.adm nistratiqn, The
adj uvant may beFIgHEEs nga‘@aiéré{}’ep @P-Gmgrﬁﬁﬁﬁ{wé?“w&{n#aé@“é%&%xi n.
15 8 or dHer '(BW&}HM% GF ¥ HAPRRIzed fflatoniaeASESIRL NFid€ 1B

effectiven of a cancer erapy may conprise a therapeutically
ef fecti ve asinwstexwhsive hypmpleocyteddfiltratidn of melanogenei ¢ hunman tunor cel |,

S arant "ot o S b S o s "
human “t unory Gel | md%?%é&ﬁg& o8 lshSmbRnbiis P@éﬁgg@eﬁmmﬁﬁc} 6B, 19,

ef fectiveness of a cancer erapy my conp cting expression of the
T cel | LGECcRS),owitloh vaedine Expleiting Trbdlistacoardingetortheinventioroy Therl a4i$ tsat i on

f | ei i.ds . ' T, .l d.identjficati f [ | i h
onoe onal BATKER dR N, (i herien identiisarion Bu dhess Jues s grt forfdn pta |
determ n'aopg regi on ﬁigﬁfe grAg%%IgBﬁth c og@&mfmtﬁmg (A% mgs@pqg)pf SEQ

| D NCS: 19. 25 screening for antigens may include

a nucl ei.c amiatisisesfUép DA rearrangententii incplk speciarens of patients 3B and & | Ehardeminean
dtot f ], . which cell d .not . t with T |1
W thout be: S1ges VRN Garish v isBomac fascomperight 4t Bl ea e a0

antigen. Stinmulation of an isolated T cell in a nethod of screening for

antigens may conprise observing rel ease of a cytokine, and the cytokine
may be sel ePEAAILEDDESCRIPTION OKTHE ENVEYNIION unor necrosis factor,

interf , ' ti .at . ' | '
Tne present | nvent | e PSRN SeaoL % G erisoipif i ErUE DAl e e o

WO 98/ 14 : e : ,
t fi e responses against the tumor (eventually. such responses may
PCT/ USO7 12{}12&113 e specific immune resp g ( ¥ p

lead to tumor regression) to a method for generating such T cells. and to various
methods of using such T cells for therapeutic, analytical or investigative purposes.
Thus, a novel T cell, compositions containing novei T cells and methods of using the
same, including and not limited to, methods of treating cancer, are included in the scope
20 of the invention. L
The present invention is for use in treating cancer, including metastatic and
primary cancers. Cancers treatable with the present invention include solid tumors,
including carcinomas, and non-solid tumors, including hematologic malignancies. Solid
malignancies include without limitation, sarcomas, lymphomas, melanomas, and
25 epithelial carcinomas such as adenocarcinomas and squamous carcinomas. Nonsolid
malignancies include leukemias, and muitiple myelomas. The following are non-
limiting examples of the cancers treatable with the composition and methods of the
present invention: ovarian, including advanced ovarian, leukemia. including and not

limited to acute myelogenous leukemia, colon, including colon metastasized to liver,

30 rectal. melanoma, breast, lung, breast, kidney, and prostate cancers.

SUBSTITUTE SHEET (RULE 25)



sequence selected fromthe group consisting of SEQ I D NOS: 1-19.

BRI EF 'DESCRIABI@e60OF THE Fl GURES Fi gures 1A ponius$y/sra

phot om crographs of subcutaneous netastases before (A) or after (B)
admi ni stration of a haptenized nel anonn_cell vaccine. Figure 1B 5 shows
extensive | ynphocyte infiltration of nelanonma. Fi gures 2A -

and atter vacel nat | I Oyl RABEREL 38 Bl caidholted shoh, B REBpopreinal
JB, LG Cdton andvipkditale vaRel iRy béridendcaitinomase| lleukaniye mldyngriginate from

i nvention. The X axis is mar ked in nonths. The specinen identification
for these fyRlpidscells of ghe beneimamrew pgdymaphocytio cells of the bone marpw er bmphhd 3B

Fear rangendiones - ekeRlied Bal B actis) et mblbrarion R WA bmva e 4 ¢
cl one V[ er rd&éi&é@%q@%h@ﬁk, SRibitéd %emss hc¥iudl Wtﬁx%qymphadtdmyaém | ane.

DETAI LED DESCRI OF THE | NVENTI . . The present |nvention
i s directecells Thelpaesent invendionscanrhetapplied ta therapy tof poimary sud nestastaticanapcer,

TEad to tumBraet GEBRRRY of ottt ronall ety of BstinipBlpa r SRR O, T
various  cafi®rh@ifmilafly Utk %ﬁalzﬂé‘eﬂ ahd GEtebifing QipetRUTARE piesént iAVeitivh af@hotOr
| nvesti gative purposes. Thus, a novel cell, conpositions containing

novel T cellimited o thettypsier sageuef sageertte which thesean ba@ppligdsg and not linited
to, methods of treating cancer, are included in the scope 20 of the

—

I nventi on. The present invention is for use in treating
cancer, 1pNCrUNMOR CELERSt ati c and primary cancers. Cancers treatable
with the present invention include solid tunors, i ncl udi ng carci nomas,

and non-solid tunorEhe Tcelisiof thg rresent isvengion may be senesated usigg|tingor cells to

mal i gnanci lL.oclude. w,thout |limdtati,on .sar .

T DaNC! SRk b HRbobdy Ebl8E B BB Bl GRS el R RER
car ci nomas.of e pedlséxtt inventioh lare) WhbIe! RHs, digtiptde tinfiokeslispand coibiftidrsthereof.
nyel omas. The foll ow ng are non- l'i mting exanpl es of the cancers
treatable with the conposition and nethods of the present invention:
ovari an, i ncludi ng gdvanc val A I G: AN o
limted to acute eo‘éf, ogggﬁﬁ ‘g{?@%ﬂg Sllé%ﬁ%g]ﬁl?vefi%%?b%?r%qéo gn ne%egs?lési zed

to livens 3@leeedil \Tuildrogeilsawhidl éaabt growndhd dividasffier kdiflinstrationdntprthst at e
cancers. :

subject, such as a human, such that they are substantially in a state of no growth are
preferred. It is to be understood that the term “cells in a state of no growth” means live
or killed, whole or disrupted (or both whole and disrupted) cells that will not divide in
vivo. Cells in a state of no growth typically include cells that are killed and cells

20 substantially in GO phase of the cell cycle. Conventional metheds of ensuring that cells
are in a state of no growth are known to skilled artisans and may be useful in the
present invention. For example, cells may be irradiated prior to use such that they do
not grow. Tumor cells may be irradiated at 2500 cGy, for example, to prevent the cells
from growing after administration.

25 The tumor cells are preferably of the same type as, and are preferably
syngeneic to, the cancer which is to be treated. For purposes of the present invention,
syngeneic refers to tumor cells that are genetically identical. For example, genetic
identity may be determined with respect to antigens or immunological reactions, and any
other methods known in the art. Preferably the cells originate from the type of cancer

30 which is to be treated, and most preferébly, from the same patient who is to be treated.
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The ovarian cancers my be eplthellal carci nonmas such as adenocarci nonas.
Col on and prostate cancer may be adenagcgrci nomas. Leukem as nmay origi nate
from nyeloid cells of the bone marrow or |ynphocytic cells of the bone

marrow or | yrihumor cBRéIfRy bufH&IMol beTRitolOBnRCALlIS xsdi’&t&l hbh?ﬁ'ioﬁ Y §PREiiens! On

arrest at a primtive stage of 5 devel opnent, or chronic I"bi't ed by
excess accr uitissde exltuge. elnshm of mn-sg}ml mmrs leukemia gells‘lfneemg,m blood

I nvention can,be a led t tast ti ancer

as well as t9 ‘PHEPS%{P%F@@E eé‘gﬁgd léte HETAR r&f‘iheg‘?%’sem nat ed
metastatic  allog&iiC&dlls aﬁurgtén%wsar&%owfm&@do a%@ﬂfecgsr%@ém MepfigRCt s of

t he present |nvent|on are not limted to the type or stage of cancer to

whi ch they can be apiie enpositiods dMERré&Ent idvention may be employeilin tie method of

t he present inventio ener usi, unor cells [epare the
initial i & Mivenfion Sl iR rombiagon s ptherrnsounds inctuting obd bt
purposes  firffed %%tﬂéﬁ&ﬁﬂiosi&%ﬁ?@f ﬂﬁ%@éxﬁoﬁh%&ofcﬁﬁérg » tuffio? 'cEIN, %&yearr

cells, and conbi nati ons er eof tunor cells used in
t he present extraetsi(sush asuiysru;ued tumor tissveeotueeile)) andrT Q&llslqabhmayda nsed allomewmr
cells which do nat. "ro f:lo di vi de fter agm nistrati

th
subj ect, sudR-afuuRiskred, Forpyrpe sfﬁgf WVERHRD: S8 Fﬁﬁﬁ"?‘%’? ndngng"tse of no

growt h ang admifis@itRin’ @geme:t addsc&xébcbﬁvé!ﬁd%ﬁhaoﬂuet fufor cBls i@y e'dee! Is in a
state of no grow h" neans live l'ed, whole or di srupted (or both

whol e and diadmipistersd with lother binlogigal IresponsednvdlﬂerS| xncludlng\huwlot mitedta n a

state of no wth t plcaII cl sthat kllle e
subst anti al Iq%Eq%FP% h%@%ﬁe‘@%ﬁ“ﬁ‘é‘y{ qﬂ@?ﬂdgsbycgg
ensuring t hajetdRidrferon, and'tke like.2 state of no gr owt h are known to skilled

artisans and may be useful in the present invention. For exanple, cells
may be irradiated prThﬁrcompoaw@nswn betpdministereddip a mixturgtwigh 8w. Turor cel | s

may be i nadhated ol £900.COte LolieS \RLS wilkroBh 15 e LR bRe of 1T OM

gr owi ng a
administration and the standard pharmaceutical practice. Dosages may be set with

regafd to weight, and clinical condition of the patient. The proportional ratio of active
ingredient to carrier naturally depend on the chemical nature, solubility, and stability of
the compositions, as well as the dosage contemplated. Amounts of the tumor cells to be

20 used depend on such factors as the affinity of the compound for cancerous cells, the
amount of cancerous cells present and the solubility of the composition. The
compounds of the present invention may be administered by any suitable route,
including inoculation and injection, for example, intradermal, intraveno.us, o
intraperitoneal, intramuscular, and subcutaneous.

25 In a preferred embodiment of the invention, the composition comprises
about 2.5 x 10° to about 25 x 10°, more preferably about 5 x 10° to about 10 x 105,
even more preferably about 2.5 x 10° live, irradiated, tumor cells suspended in a
pharmaceutically acceptable carrier or diluent, such as and not limited to Hanks solution,
saline, phosphate-buffered saline, and water. The composition may be administered by

30 intradermal injection into 3 contiguous sites per administration on the upper arms or
legs, excluding limbs ipsilateral to a lymph node dissection. The composition is

preferably administered weekly for six (6) weeks; optional booster injections may be
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25 . wolddfiadegor cells are preferably of the same typepgfmﬁ%,?}g.,ﬁre

preferably syngeneic to, the cancer which is to be treated. ;
pur poses of the present invention, ~ syngeneic refers to tunor cells that
are genetically identical. For exanple9'genetic identity may be

determined with respect to antigens or immunol ogical reactions, and any

ot her net ho@rknmmpé ehsix reonthy andotwedea monthst he cells originate fromthe
type of cancer 30 which is to be treated, and nost preferably, fromthe
sane patient who is to be treated. WO 98/ 14206

PCT/ US97/ 15FAPTEN - 8- The
tunor cells may but need not be, autologous cells isolated from biopsy
speci mens or t i| Theitumnort qells dor the presentciavention mombs@mbpvsdr@smodxﬁ@damm a

lls f d ||
"sol at ed « nEVBRPEIAT RomatHe sud Shmbaitied Binef SeBOER Yo infYed RFtafpist of °
al so w t hy niHeiRestaPRRcHicatiole " MOGHEM inclidBN I3 not melted to modxﬁcatigihethh a

conpositions of the present invention nay be enployed in the nethod of
the invent i bapten (aglyyother madﬁcatbnrthaﬂmcrm%hmnnherreapomfrths hostrngawdtthg and
not linjted.to, other c 5| lons of t i nvention.. Accordin t unor
Col I s, t umofuntaip alsS coRtemplAtRY. (o Hiorespt o St IROTICRIGS iy ),

and T cell Ssxﬁﬁfgdiﬁﬁo?%ﬂ&b?%ﬂxaﬂhﬁélecxﬂé that doEé)n&CHIéﬂé‘ﬁE@ée% innBindHispaiRgs of
the present invention, co-admnistration includes 10 adm nistration

t oget her antbut thas snhancesahmnumrespmsse agéiosttanather mktoglmywmh dbis conjugated

d tered with.other, bio di f |udi o t
i ted 1t or Olhixjyiss Afshed) gy Rion 5 BIRPRnD A vl L bRty of Huiffdifirene
interfer on che?ﬁx@il'sﬁ%u?e‘ﬁ%e h@%@&ﬁm to indagd ﬁmmrweero@rmmﬁé ré$pRndes ENP

The conpositions may be admnistered in a mxture with a

phar maceut | G&gmgkea et api &blmemunel.r1991 145@346313@@%@0!??1@@@@?&3@6 ati@d, iBwrehded

Posages. may Btk 1% 21158 BRCt PIslSRN Bhe 7 TR PRIMAEE 10BRAPPI0RR or (e

patient. TharseHa@PONalefikdland RiabOJ. Olfmnwidl V93 150k ms)ad Cofjughtor- of & 'h@jiten toa
natural ly depend on the chem cal nature, sol ubil Ity, and stabilit

the conpisi ealbiesslicitsanvimirunesrespansel agains the ureorphay Bttfefm M@mpﬁlmd ¥ nor

cells to be 20 used depend on such.factors .as ffi und

for cancer offgm&!?lﬁf’g vig é'_mn_m gﬁ’r‘?‘Bﬂﬁffl ned n‘@%rgggﬁzg Q fjl'\énss {lgﬁgigﬂg&

sol ubility Pchidbe meReRe Df chéfically'diverse compounds: dnutrophenyl_ trinitrophenyl, N-
iodoacetyl-N’-(5-sulfonic 1-naphthyl) ethylene diamine, trinitrobenzenesulfonic acid,

fluorescein isothiocyanate, arsenic acid benzene isothiocyanate, trinitrobenzenesulfonic

20 acid. and dinitrobenzene-S-mustard (Nahas and Leskowitz, Cellular Immunol. 1980
54: 241) Once armed with the present disclosure, skilled artisans, would be able to
choose haptens for use in the present invention. I

Dinitrophenyl, a representative of haptens in general, may but need not be

used to sensitize patients to the chemical dinitropheny! (DNP) by application of

25 dinitrofluorobenzene (DNFB) to the skin prior to immunization. Subsequently, (about
two weeks later, for example) the patients may then be injected with a tumor cell
composition. The composition may be administered (such as by reinjection) every 4
weeks for a total of eight treatments or weekly for a total of six treatments. The
immune response of the patient may be augmented with additional therapy, such as an

30 not limited to drugs. For example, low dose cyclophosphamide (CY) may be

administered prior to each administration of a tumor cell composition.
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conpounds esent invention may be adm ni stered by any suitable

rout e, Oﬁﬁ%ﬁﬁgﬁﬁg i nocul ation and injection, for exanpl e FGHYYIATHHal |

i nt ravenous, i ntraperitoneal, intranuscular, and subcutaneous. 25

In a preferred enbodi nrent of the inventdon, the conposition conprises

about 2.5 x lo‘eraL‘to about 25 x 10[err], nmore preferably about 5 x-
10[err] to Tk 10[err], even nore preferably about 2.5 x 10[err]

live, irradiated, tynmor cells.suspended in a pharmaceytical ly
acceptabl e carrier aﬂ‘?tﬁffel?f?f,‘m?afﬁl%gg"%ﬁ% %%‘quicﬁﬂtceﬂlPP%U%m@ Bgol ut i on,

sal i ne, phos@fiifered Wil & ' : : r &@{’gp‘ hd | be
adm ni stered by 30 i ntlr aﬁglrnﬁlglhh(lnﬁ g%ﬁaﬁdﬁtgtmgggn |g§%lysh‘g£{a S per

adni ni st r at Psrmapeutically pereptablensijomnts are limited, reprebentithe dxhﬂfPfesidQSaidj@hﬂ‘éa|
to a lymph no Lssection. The cogposition is ~  preferably admnistered
weekl y fogr] mcﬂ*%f%a%@ebg&eg& REFR gg’é%@f ghe syathetie adivyanta QS comprising w0
98/ 14206 homogeneous saponin purified from the bark of Quillaja saponaria, Cgrynebacterium

PCT/ US97/ 15741 .
admi ni st er eparaums McCunatenal. oGdneand99® 4511619)9L-12, and dEWRIFEM endotoxin (Ribi

The tunor cglls for t resent invention may be enployed as nodified, or a
conbi nat i onﬁ?)‘P“ﬂ‘Efg‘FF’r’ggﬂgﬂ@nu ) M‘Wﬂnd@el ¢t 9l ah i Qnsiobyi890 For

pur poses of 8:8561889, of i i . T L&k 4. U and is not
limted to nodifi ca%%ﬁvﬁmﬁ’plgﬁs" e?%fé,p?érrz]c n§’ %@e‘féws@& i on t hat

i ncreased i mmune r eRpuitisies widetshavdhthat thegdiunait i§ Bebject to optiization 2THt is,

cont enpl at etg%. Flor pur poses of the present specification, virtually any
smal | prot ef skilled artisan can iengags| is aig| raore than raytise axperimentasionraiddeteaminenrune
response the(b@b’ttadﬁ t fhdnces i imune response agai nst another nolecule to
which it is conjugated 10 or otherw se attached) may function as a hapten.
A variety of haptens of quite different chem cal structure have been

shown to i WU [ responses: TNP (Kenpkes et al .,

J. I'mmunol . 6??7525@? Ao r&gﬁgﬁ It‘\]ar_lg et al., Eur. J.

| munol . 1 oYSEIDs THE, E. '&%&T@Nal ., J. Invest. Dermatol. 1995

105: 92) ;15 arsen I | . nol . 1993 150: 380 Q

Conj ugation of a hap§ A chﬁiéirce??n ﬁ%opéfsﬂegﬁ{n S REh &S P ‘g‘fg AWhrst

the tumor riymesefeprickssedas described by Bedll &jal. (1986), supra, incorporated herein by
reference in its entirety. The cells are extracted by dissociation, such as by enzymatic
dissociation with collagenase and DNase, or by mechanical dissociation such as with a

blender, teasing with tweezers, mortar and pestle, cutting into small pieces using a
20 scalpel blade, and the like.

The dissociated cells may be stored frozen, such as in a controlled rate
freezer or in liquid nitrogen until needed. The cells are ready for use upon thawing.
Preferably, the cells are thawed shortly before the cells are to be administered to a
patient. For example, on the day that a patient is to be skin tested or treated, the cells

25 may be thawed.‘ Optionally the cells may be washed, and optionally irradiated to 2500
R. They may be washed again and then suspended in Hanks balanced salt solution
without phenol red.

Modification of the prepared cells with DNP or another hapten 'may be
perfor_med by known methods, for example, by the method of Miller and Claman, J.

30 Immunol.. 1976, 117, 1519, incorporated herein by reference in its entirety, which

involves a 30 minute incubation of tumor cells with DNFB under sterile conditions,
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conj ugatio | r]-am no groups of lysine or via -COOH gr Th|

group of hgvgt&eggghﬁg I ncl ude a nunber of chem cally diverse ”g‘gﬁﬁﬁ? ;
di ni trophenyl, trinitrophenyl, N i odoacetyl -N -(5-sulfonic 1- napht hyl )
et hyl ene di arri ne, trini trobenzenesul fohi< acid, fl uorescein

| sot hi ocyanate, arsenic acid benzene isothiocyanate, '
t ri ni t r obenfclloasd|byowashingowith isterilesadingi ni t r obenzene- S-nustard (Nahas and

Leskowi tz, Cellul ar 54 24 dwtht resent

di sclosure, skill et R Behads'ch e arosertipfention. = metudi pEeenkEte b Solfy *Lec

in the pr es%brdxﬁ'%’ ﬁﬁﬂieQHventxon comprises administePink "t RNkt difgddsd %ﬁrﬁaﬁd ve of
a

hapt ens i n gener but need not be used to sensitize patients to
t he cheni cafanggmof 2 egmm yype Dpkymaceutiqally @acdptablo amasdntcifrd ¢compdsitimncislectedn e

ook | arsr it drdlin Sinsisfng OF bR nod MSUbse%s@smﬁﬁ%&érgggﬁ?é%maﬁemr

cel | coppe Witk in ihiRimb hdjh rhaih er?wh
reinjection) every 4 ! weeks forJ gﬁ%ﬂopﬁ el ﬁeﬁt{@!elg ts or Weekf\y
for a t ot al phermaceuticaliyaacveptable affoant of ailowadose cﬁmﬂmsphauﬁdé be agothérdotv- may

For exanpl coOF GHABOETRY: FOPIRS SPAARY Hoioelg Telghalas, bont i whest LDBaMA o
o_each_adnini ehiadl b AduiinistéiRf préédding HEPRAihisRRtion of the firgt wuifdr 4 14206

ADJ UVANTI10 composition The haptenizedatommposition meayr epticentiy be rfelmwedaby administeatibn
composi tio . admnirstered with an i nmmunol Qgi cal adjuvant. While
conmer ci al I?/{mé gglcaﬁ u‘ﬁﬂ‘éﬁ’mﬁ g Wné@@%a%é CARG- LARRYS ar e
limted, repirafRdalnRsRbA T S(Pf)e %&Unihé d in aéc%ﬁ@fy%th%ﬁ'rﬁétﬁods of the

Cal nette- Guerin, BCG ‘or the thetlcajuvan conpri sing
hormgeneousptssqnbmwnpml fied from the bark of Quillaja saponari a,

Co bact Ca 43:1619, ,1L-12, d
Got i T et endot oxi Fehet (S maY 6 AfaRsd FaNwing bderton T8 ARSI OR1 1 crel |
MS., etisal optindallyer dtib ly dbBRed. oft&aﬁ%e%ﬁﬁed %fgm'\(bteﬁ@ﬁinh th&hner ©t

al ., Cancer Res 1988 48: 5883-5893) It bé under st ood

that the adyvbilesmall sume;bpxm may mp:aumirzﬁxemancnm&:b-om;manv debuﬂcedskfers td
artisan CanGGR0fe i whlt Sarkd Bikch sl e MR FatiOh ' he Tasd ¥t S1GHEL ™

cancer, for example, a tumor may be optimally debulked such that about less than 1 cm

of tumor remains in the patient. Sub-optimal debulking results in tumor of about 1 cm
20 or greater remaining in the patient. In the case of melanoma, tumors are completely
resected grossly, while microscopic tumor may remain in the patient. In the case of
non-solid tumors, an appropriate biood or bone marrow sample can be collected, and
canéer cells are isolated by known techniques. T
The haptenized tumor cell vaccine elicits inflammatory responses in tumors.
25 The tumor becomes reddened, warm and tender. Microscopically, infiltration of T
lymphocytes into the tumor mass is observed. Within a period of about one to about
four months after the first vaccination, a tumor specimen (preferably of at least a size of
about 0.5 grams to about 5 grams, although, theoretically, one T cell from the tumor
could be sufficient), may be collected by biopsy.
30 The biopsied tissue will contain the T cells of interest within it.
Alternatively, such as in the case of non-solid tumors, such as leukemia, for example,

blood or marrow T cells are collected or biopsies of the bone marrow are studied
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the best adjuvant to use. METHODS OF PREPARI NG A COMPOSI TION _
FOR USE | NWIOHEB/IRRESENT | NVENTI ON 15 The tunor cRCTYSYIHS74dse in .
the present invention may be prepared as foll ows. Tunors are processed-
as described by Berd et al. (1986), sypra, incorporated herein by
reference in its entirety. The cells are extracted by dissociation, Such as
by_enzymat isfilar tod Aot Snle] MHEF bARAALR i8616keEN Shoval 1ebbihidlRS it C2
di ssoci ation such as with a bl ender, teasing with tweezers, nortar and
pestl e, cutasipreparation ofrsitgle pélbsspensim filteatiof, deplétipsl ofnanksytesrandtisndatiank e.
The di ssoci(&t ed cells may be sio eq_cﬁéozegj, sucgh Zﬁ in%ﬁ% controll.ed rate
freezer or %@ SUbSHlicHPISSTiRg,a PArt ITCRe e by oppsing that subseb o expapd dn fhe s
upon t haw € hef : ells
are to be dasence o TERSBLPK splcifs itively Aol If e rdlent b TIL2 flr i e
pati ent bs presehie oika sugeesttigen.oThe Teedlls bf interestcwill be 2Xpandsd &rvive sineel they

Optionally the cells. may be washed, and,optionally.irradjated to, 2500 R
They nay bé’?/vﬁ%lffé&dafﬁ%ﬂ‘ﬁ teg iegm QB%&HH@S tumor waich 458 oe”é"éf‘?‘f’gb@ﬁt i on
wi t hout phepglii &9nterest Modi fication of the prepared cells with
DNP or another hapten nay be perfornmed by known nethods, for exanple,

by the nethod of MTHessffeativencisontbthe T)celBfesponse nmly. be itipréved1iy7 adding Yarious
i ncorporated herein by reference_in its entirety ich, .. involves a 30
minut e | nc PMIPEIEA! responseBodtfiers. s These AEEME B ot b r‘ﬁ@%f P indizght frpyiating

\Ié\gT? ?J/Sé f?gt}eh?mune response. Biological response modifiers of the present in_vexﬁox{ include

fol | owed bwundashhotdimited tosintarleukins,aduichas interleukin-12, and gamnianintéréeromt fwds of
t he present_jnventjon, met hod of generating T c &b]s , ccording to the
i nventi on é@ﬁﬁ?‘ﬁ’?é@ RIRY P$admy ‘?ie_fﬁifq é%?t‘%ﬁtgj Mot eﬂfr‘a‘f K29 ng
cancer of Gueetdr! RafntiiSirarBnRitaL 1356 Bhidhd With HEARTABEreBFEHES cfthedthe T
conposition-“selecte romthe grolp consisting of Hapten-nodified tunor
cel I's. The lymphaytdsiwithinlye tumor mass to proliferate and become more active. The

15 increased T cell numbers and functional capacity leads to immunological destruction of

the tumors. Dosages for IL12 will be prepared in accordance with the dosage
indications set forth above. The preferred IL12 dosage is about 50 ng to about 50
ng/M®, administered intravenously or subcutaneously, for example. and optionally
repeated, once or twice weekly, for example, following each vaccine injection.

20 The T cells isolated by the present invention, may be cytotoxic T
lymphocytes (CTL), or more generally, tumor infiltrating lymphocytes (TIL), i.e., a type
of effector lymphocyte associated with cell mediated immunity directed Egainft the
tumor. The T cells specifically isolated from patients in the examples below, were
CD8+ T cells which are MHC class I specific. CTLs and TILs may also produce CD8+

25 cells which are also MHC class I specific.

Thus, cancer patienté treated with an autologous hapten modified tumor cell
composition develop inflammatory responses in primary or metastatic tumors
characterized by infiltration of T cells. Expansion of a restricted set of TCRVp-gene
families has been observed following therapy with the hapten modified composition

30 compared to pre-vaccine metastases. The T cell receptor families expanded in
investigations with the present invention described herein include and are not limited to
members of the V(B family, including and not limited to VB1, VB5, VP13, and V§14. It

SUBSTITUTE SHEET (RULE 26)



m xed with %J %?ol ogi cal adjuvant and/or a pharnaceuti ca%@@gﬁﬁggﬁbl e
8,

carrier. A" maceuti cally acceptabl e anount of a | ow

cycl ophospham de or anot her | ow dose chenot herapy, such as and not
limted to nel phal an, about 5 to about1deOng/Merr], may optionally be
adm ni stered preceding the admnistration of the first tunor cell 10

conposi ti onis dé¢vermiined that exphnsiond sntinfiltrating Togell expedsking mepdrticulaneederisyr

adm ni stration of, a phar euti.cally ac tabl e amount of a

mon. hapt eni S0 nssessRily DR GLORE ToreBoing, metpipS 5% Bt i Sthendpe Brmbenef

adm ni st er eg 4 | it : ' I on.
Tunor cel | s¢n%é$ls%§ﬁ%t§)ta g%f%ﬁegﬁ%g su(ra ¥§/}I eﬁeﬂglst%ﬁ%@{ﬂn%éqﬁ%hﬁﬁg
optimal |y obefondsughtévent by atilebstitivodstandptd devidtionsiebul ked refers to exci sing

t he tunor whil e, small, tynor pieces may remaipn in, the_patient.
Sub-opt i mal 'y debul @aserjéfcéﬁg%ge useﬁéﬁans%aﬂéj maker VDRSS ¢fcCaBrces

remain int i Iﬁ'aﬁ ' LS gg&m&{ , a
- tunor may be ogﬁi' nﬁ*?ﬁ%ﬁ% s%ﬁ%%%ﬂﬁﬁ%ss tﬁ%%un&é%a oei? t unor
remai ns in timompati, any caftieb thepapynthit ebivek administration sf an immmomotulateeyt 1
cm 20 or greater remaining int atient. In the case of ne| agnoma, tunors
?L e co'{rpl e% agspt and r?%‘i‘éd’f g&%@%&ﬂ@?ﬂﬁ%@%ﬂﬁ% 6@(:%&’8 t?'igﬁb?. %W‘i’éf nin
e patient: . i rs ] or
boneprrar r ongng éelﬁcﬁa%%%g%@g?ﬁg%ﬂ?e)&aﬁ%{ngﬁ thh'xﬁlg,g?]eé g?& éigﬁﬂ&gérdeﬁllt %o'ﬂé@g’ge by

known t e¢thnirespersse against the tumor, can beadémified as fellowsinor cel |l vaccine elicits
I nfl ammat ory responses i r.s. .25 The tunor begones reddened. warm and

t
tender. M croscopically, I2Dml‘1i _W"S’EIY’O‘?Y weaspring e.g. sl aypelsic 3 EONAeOR yor
mass is observed. WehNUYinta Bﬁgb{)ﬁse@i‘mép&ﬂfx befdfre hild ?@%ﬁ'ﬁi’% faﬁg;%fnggfgxt&é‘gm

after the first vaccination, nor speci nen (pre
si ze of about Otwo,goraifithe TCR=ubtyps(sy ofithe, T ablihoflipterest ke (are) knosdrl by one

T cell fromthe tunor . coul d be, sufficient),, may, b ol l.ect. by bi opsy.

30 The. BraS(iag & FSPLsrainisn Wik gntioadies R ahe TCE! PUEERets) bl oot

W thin ifgs Al teﬁ%fzﬂiﬂ@a{h&biﬁiﬁé‘t@ﬁmh%ﬁﬂé‘di se of non-solid tunors, such
e, 00

as | eukem a, for exanp d or marrow T cells are collected or
bi opsi es of the bone nmar (Yw almdireciyli bydproviding T céils 68l th2G8mor specimen,
PCT/ US97/ 15741

expanding same, and assessing cytotoxicity, cytokine pr_oﬁ}ez, or proliferation
of T cells in vitro against reporter cells. (before and after therapy).
Monoclonal antibodies against various TCR subtypes are commercially
20 available. Binding can be quantitated via a method known in the art such as
fluorescence, activated cell sorting (FACS) and flow cytometry without
limitation.
| Alternatively, nucleic acid encoding for a portion of the T cell receptor may
be amplified and identified with a probe or sequenced and compared to a known
25 sequence, for example. _
In the case of amplification of nucleic acids encoding TCRV, nucleic acids
such as DNA (including cDNA) and RNA (including mRNA), may be obtained from a
human tumor sample before and after administration of an immunomodulatory agent-
type cancer therapy. Nucleic acid can be obtained in accordance with any method
30 known in the art, such as described in Sambrook et al., Molecular Cloning: A
Laboratory Manual (Cold Spring Harbor Laboratory, Cold Spring Harbor, NY, 1989),

incorporated herein by reference in its entirety, or by modification of known methods
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simlar to a solid tunor sanple. The T cells can be isolated by known

t echni ques, WO@M206 a5 preparation of single cell suspensi ®ECT/USSTISI4X | on, .
depl etion of nobnocytes and isol ation of a subset expressing a -
particular TCR type by causing that suyfgset to expand in the presence of
TCR- subt ype specific antibody and/or in the presence of IL-2 and/or tn the
5 presence giutige $¢/'BR killddd@fisanINe T cells of interest will be expanded in
Vi vo since they are collected frominfiltrates fromor within the tunor
whi ch are already eNn¢leicagid extragtion is followed by aniplificatioresf the same by any

The effectiyeness of the cell ,response nmay, be i nproved_ by addi ng ,vari ous
bi ol ogi cal Pé&%‘ﬁ&g"%m];@ﬂ& WBEECMWF eBBe Yse eL#t lash ong Remerct | y
st i mul at i NggehlertcadvhiAKIY & a5 to | : | Jafl.S

present i nvseerli!t ion incl udelﬂﬁéﬁand at?§ @5?91? ?%ht%%s?g%?%@%ﬁﬁ&%é, qfsct}ic‘ﬁ?as
i nt er| eukd nspegificasaquapaesef the tpessentriomention to include, dbutateanit dienited thlth? nmay be

dm ni st dt tJ L l i h i [ Nj (] .
Adm i ot 1 at FegHeTsEs P9t dn SaVH e & i G ReteiEio 19% ek Tded Tocinsledingne T
| ynphocyt espydidié h&dts%uehh'é@éncgﬁﬁg thedairfd) dcf&&ﬁ?ﬁx@n&.@@f %;qﬂg gg@;éf:gl-?&.t lve.

The 15 increased T cell numbers and functional® capacit
i munol ogi cAtlditiesalrsuch sespuendes can be hdentified using Flves prpeocolsodestritied herdih. be

pre]E)ar eddi In&gcgrda.g&g‘ Wi t h .(’E}{lg%g&sﬁg e be i ne i C%tbiyons E{“’e}-‘%]r“t h éarbnoveo.d The

preferre osa extraghy 3{3}5 AR Rgal usg -urea meth

adm ni st | 0 : C Y Aol I d optionally
Y eQuiifithy @ 8NOEAF Y. m&u@ HI79BHR), AsfiEd SERID e 1eAl)

repeat ed, once or tw ce wee or exanpl e, OW ng each vacci ne

i nj ection. "anplification” refers thhtemplateeti¢pendeam lpadoeskel und ivectpr-mediatedi propaation,
may be cytotpxic T. . l. hocytes (CTL),. or re generally, .tunor

it o | nYEED T p A RRRe b the goncestiitioBof & speRicdur i Sid PRI Syt o
associ at ed petdife 66l ifTRE @n6ShtialBHUrlik A ih&ehRUnaBe boiRentritfon of a G4tB&RAble ThE
T cells specifically isolated frompatients in the exanples bel ow, were
'CD8+ T cel |signahi As used hraeid, theatesm [template-dependedT procassds Thtesdedety rafes to pr oduce
£D8+ 25 cells which.are also NMC cl.ass | specific. ; Thus,
cancer plf'ft i ERESS f}}aéé‘?vé’gveﬁdtﬁﬁmg%?ﬁﬁidﬂ%’& "ij&ﬁ’toéerfr?oEﬁ‘PFre@"leﬁﬂlﬁr 'lagtprm
CONPOSi t i OrefhR14ed-Bdhehiért PRIREHeYers &5 RAIGE Hcid syRiHe B of 2R RNE RS BNiAC t unor s
characterized by infiltration of T cells. Expansion of a restricted set of
TCRV] er r ] - gualgcule whergin thecsequense lof ¢be niywlyrsyntiiesized siwaind pf tnueletrpacidvist h t he

hapt en nodi {.i osi tid,0n 30 ¢0 red,to pre-vacci.ne tastases.. The T
celol receptédlr:&%g%%l | séveikéﬂ’gﬁ"a‘e‘a‘fﬁsﬁ?a""mpﬁ Wé’&fq Bﬂgn%\n%%ﬁ’ °ﬁ§"?)‘FBl§e nt
i nvention dwagsbnbtR®.heke] Ih: iMelksla Bidtbgd' of thE 'Gehb,dth Bl L W. A. Be?xgamﬁrmcpf

the V[err] fam lﬁ/’ including and not limted to Verr]1l, V[err]b, err’] 13,
and V[ er20] MenlpiPark, Calif. (1987) incorporated herein by reference in its entirety). Typically,

vector mediated methodologies involve the introduction of the nucleic acid fragment
into a DNA or RNA vector, the clonal amplification of the vector, and the recovery of
the amplified nucleic acid fragment. Examples of such methodologies ar; pro;li:i;d by
Cohen et al. (U.S. Pat. No. 4,237,224), Maniatis, T. et al., Molecular Cloning (A

25 Laboratory Manual), Cold  Spring Harbor Laboratory, 1982, each incorporated herein by
reference in its entirety.

A number of template dependent processes are available to amplify the
target nucleic acid sequences of interest present in a sample. One of the best known
amplification methods is the polymerase chain reaction (PCR) which is described in

30 detail in U.S. Patents 4,683,195, 4,683,202 and 4,800,159, and in Innis et al., PCR
Protocols, Academic Press, Inc., San Diego CA, 1990, each of which is incorporated

herein by reference in its entirety. Briefly, in PCR, two primer sequences are prepared
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determ ned that expansion of an infiltrating T cell expressing a particular’
receptor (not necessarily one of t4%-foregoing receptors) has taken

pl ace when the number of T cells expressing the sane receptor after a

gi ven event Wwhicharscemplementarhte regiobe on oppoabtsfwlmaremdmf the targett
two standard devi ati,ons

T d |
v ker o -t SR AT Sifsstof deopymelsoside ighasplies e ipled i FRHER A
whi ch an i NaIGe; WRARCDNG pélyflerizt ¢élg 290y Polynidifse). If tthla' Wget deqBencedl ré%@ﬂcer

therapy that involves adm nistration of “an i nmunonodul at ory ageit
resul ts in Tncesamplefthe pnatemwﬂbbunine theitarget and thebpolymerasamgkd wause théi s

t hod. The T |1 d f |1 t the t
Dol 1o vt e 16 Feicrmpied Sloos G Grect SSsioh ey 3 S&aweﬁclegﬁsbgymmg

identified ahdlgiveANS the zature of the reaction mlxttﬁrle) the e%eh elywilEasur i ng
e.g., T cell nuclelc acl Pe |opsy speci nen

bot h bef or e dissdciafet fromt the taxgst tarfdrm mcqcuom ppdukts, excess primers will bind tetheor i f
t he TCR subtype(s), of .the T cell erest is (are 0

reacting a t M%@cﬂlﬁéﬁa%ow P B PRye1sS rcomied TSI aqrverses
detecting t Crijfthdd awh M Sid rformed i uam&?;)

I ndirectly, by pr ovi | ng ce @‘9 %ﬁemaﬁ speC| mlsn order to q the

expandi ngos amguns ofl mRNAsmiplifiedy tRotymeraset ghmmwac&)mme'qhbdélogms arg well known
proliferatian of Tcells in vitro against reporter cells

(before and ﬁfﬂt“’ef‘“t her apy) . Monocl onal anti bodi es agai nst
various TCR subtypesofef meMisds for @hpifichtlon ! 'tlfbbﬂxé‘ase @hﬁﬂ't&&hﬁﬁ@r&&red to as
quantitated via a method known in the art such fl uorescence,

activat ed cdlCR) dlisciosed QIFEBS) Na.nIﬂOf,iiQWva;tachﬂncyseyvdednnhtd in PCTlAnpplmatmm

AI ter nat i Ve!’;%b M@?é@ﬁ#@ Icagldl'é alliua‘é’pﬁ zé%@%gpgégélggn%gﬁhéﬁﬂr ¥ p:E;l(r)red

to a Knows 2argSfRieRiiRs tid ot Mickeotide 57 -{ gipha -thjoli Hoepﬂa&s% iR He s‘ﬂ'fand ofa

anplification of nuclelc acids encoding T uc el ¢ acids such
as DNA (i nclmlctg)mMWdhct RMA.( etradl, eroagNmRM()qd Feiy (HS.dik 1992 89393+394,

agent- T (SRLBE SR ST JyorRIEIeG BRI PY OB TSt BPHER | - accor dance
Mol ecul a1 O oni ng: A e P (T Sproret ek Rl Sl
Col d Spring 1mhemna1 amy!hﬁmm)qf nuclem amdnwbIChumlmrmuMphyronadseeﬁstwdl nits
entirety 20 Ordls%)facgr[r)xgh{ zlmcda 81%81%,]c 1.e. xnc\:,iér| transiatlon A similar method, called Repair Chain
Reaction (RCR) is another method of amplification which may be useful in the present
invention and is involves annealing several probes throughout a region targeted for
axﬂpliﬁcation, followed by a repair reaction in which only two of the four bases are
present. The other two bases can be added as biotinylated derivatives for easy
25 detection. A similar approach is used in SDA.
TCRVP specific sequences can also be detected using a cyclic probe
reaction (CPR). In CPR, a probe having a 3’ and S’ sequences of non-TCRVP specific
DNA and a TCRBV specific RNA is hybridized to DNA which is present in a sample.
Upon hybridization, the reaction is treated with RNaseH, and the products of the probe
30 identified as distinctive products generating a signal which are released after digestion.
The original temi)late is annealed to another c&cling probe and the reaction is repeated.

Thus, CPR involves amplifying a signal generated by hybridization of a probe to a
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PCT/ US97/ 15VQ 98714206 - PCTIUSY7/157410 Ut | ne
to the skilled artisan. Nucl eic acid extraction is followed
by anplification of the sane by any _j¢_technique known in the art.

Anplification may include the use of at |east one priner sequence which

I's conpl enef@%%‘gns%&iﬁc Q}?f'ﬁis%nﬁéleﬁ abffVl err] specific sequence. TCRV[err]

5 specific se es o0 e present 1 nvention to include, but are not
limted to the Stilhovher amplifidatibn midthods afintescrib&l in 6B ApplicatiemdNet 2 202

Research, 1995, 55:3374-3379, i1includi nucl ei ¢ ,aci d sequences encodi ng
t he ami no ﬁd@%éé@@@wptﬁ &{%?SS?[QQ@Z?, mmqwmﬁfamﬁﬁ"@@&uences
can be identidi | Chj b Iy .

Total extra t%ﬁqgggkm%ng?) gép&clg??{oé odt)i%@?%gge{g?&?‘feel%slgd% Ulrlg%’ met hod
10 (Auff sayGiageras T, RGudr.ql.) PCH Applévation WOBE/ B4 5,2 mirleis acid lasiplifisatidnhe term
"anplification" refers to tenpl ate-dependent processes. and vector - nedi ated

pr opagat i orProcess yokving gychically synthesizing gngle-siranded RNA {CBRNAD $PNA, apd

specific n leCstAfl e | it i t ui%ﬁ | Bl tration,
or in an iz%lrllgigse m%gg%gdr%ic)grﬁ)r%?‘l{e héBfeynggte t%%%{ehﬁkpél gﬁg . As used
herein, thePublitaricneNp) 309:822¢ pavndieit! acid sepuence Amplificatioe scHemerteisad of thea 15
process th%tybi,nyol,ves t he tenpl at e- dependent ext ensi on of

mol ecul e. rigization of a teR/ I EABRIGE 1) adarest sip&lpéﬁsnéeg Iﬁﬁé”@%@wm

synt hesi - | | e ' new y
synt hesi 1? egglsl%d(n g%g%ﬁsrﬁ? & .@g;&f‘g £ g%:alng‘i#l\gﬁ léoﬁwé‘?gt'i}gt% %8{1%;5/:6 t%z %ﬁﬁi‘gﬁo%fmw? ul es
of conpl enRCRWpplicdidnIWIO 897067006 Eracé"oampslifiuaribe method diédlssed, byJFrolnagtMal . ,
I n: Ml ecul ar _Biolo of the enjllggna n, IL.nc,,_ 20 Menlo

Park, Cali fA- [noRGH Fretoeelsof f@@%ﬁe{%ggw 23@4?@#5@ Academic, Rress)

Typi cal l vy, vect ”ﬁ?k.'a h 08} £ athV ae,rr kit I on of

t he nucl ei (N 'gé)l d&? rsg%er(rien E&giﬂgﬁ%’ gp%ﬁfgo? gﬁg 8%%(?0.%? (t{lgfi(’:f)ggg’

“anpl i fi cat i8G6675-3677), \aad tnasthodsriasddhen ligativnesfytwaf (or moréheligonptledtided imtied ei c
qacid fragnment. Exapples of, such net hodol ogi es are provided by .. Cohen et
"Al. (U 93 ppResenggof aucleiy acid havingithe sequencerof the r%ﬁu.l.t}nglvér-egmr&}deeﬁeﬁi, ng (A 25
Labor at ory dyBoi\a . : orptory, r1 . hn or at ed
herei n by r'e%?lelﬁc%eéj fhgg{ltogg%n |§ér6§ ?/lt%’ DY ebal., %o'zﬁﬁﬁl?%%r&g@

t enpl at e dependf whighr e dasmstatad Aeritnby adfbrentoimitpéntirptyt he

Following amplification, the presence or absence of the amplification

product may be detected. The amplified product may be sequenced by any method

20 known in the art, including and not limited to the Maxam and Gilbert method and the
dideoxy method, see Sambrook, supra. The sequenced amplified product is then
compared to a sequence known to be in a TCRVp specific sequence. Alternatively, the
nucleic acids may be fragmented into varying sizes of discrete fragments. For example,
DNA fragments may be separated according to molecular weight by methods such as

25 and not limited to electrophoresis through an agarose gel matrix. The gels are then
analyzed by Southern hybridization. Briefly, DNA in the gel is transferred to a
hybridization substrate or matrix such as and not limited to 2 nitrocellulose sheet and a
nylon membrane. A labelled probe is applied to the matrix under selected hybridization
conditions so as to hybridize with complementary DNA localized on the matrix. The

30 probe may be of a length capable of forming a stable duplex. The probe may have a
size range of about 200 to about 10,000 nucleotides in length, preferably about 1000

nucleotides in length, and more preferably about 200 nucleotides in length. Mismatches
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target. nucl g L d sequences of interest present in a sanple. One of the
best known Wﬁ’@ﬁ‘ﬁ% fication methods is the pol ynerase chai nPCEAEPTETI4Y PCR) . -
which is described in 30 detail in U S. Patents 4,683,195, 4,683,202 and '
4,800,159, and in Innis et al., PCR -17Protocols. Academ c Press, Inc.,
San Diego CA, 1990, each of which is incorporated herein by reference
in its entirwhigh pBmitfbbstantial smiarityereto] seeh asend aoe fimiedeo geqRrAtROVith

PO 98! 14200 sirmilar hydrophobicity and hydrophilicity, will be known to those of skid] in the art agee i

are conpl enggt, ; | ; Ofd G S 0f. L.

Chrgor T el Wil A EROAiRloRRE B AR eI VN SUOBRRRNT i o

to a reacti ewtivitktathe sequenaésofSaliit &t ., DBPS, papyIE#re 2o ongempldiad bﬁ the
t

pol ynmerase). If the target sequence is present in a sanple, e priners
wi Il hind>t ¢B MYPRAAN. and t he pol ynerase will cause the 5 primers to be

extended al ong the t i : ' . hSi
and | owering the ten%!{er?)gl%6?%%‘@%’%3@@@?io%%e%q@&%%gﬂ&tohv&%é%?@%qﬂﬁk@ f}ﬁers
wi | di sheartasueh fas ami ot litndted e fludrebeentistaitingd, ictidihobrotdide stahifs for
primers will bind tq the tar%iet and to the 5eacti_on products and the

process is CEHBRIC AvIdinyRiptin, tadipa Vedglaling such ag rBriabeling: anthp dike.
P i o PR I Brodll, AERARI O PER Bl B8k vl Sl WA dpbedsd G Spd o1

of nMRNA anpli merase chain reaction he gres own
in the ano. visualized using a stain Qiches ethidinarbrofide. 2884 Bimbmbok @ ah] Kipréhdhei gase
chain reaction. (referred to as LCR),, disclosed in EPA No. 320, 308,
Qbet a Repl i X maySthen Be gualyzedchy appradiography to locaggopartienian fazerss sichand -

an isot her ng bﬁggﬁ“& ﬂ.&gﬁrg ) nethod for anplification of 15 target nol ecul es
t hat cont ai nklnuc eot | 9-‘[ al pha -thio]triphosphates in one strand of a

restriction site (\\akioular Gomplementarity deteRnining Ngidn 3 (CPH3) Skjuendes/'oB VB4
1992, 89: 392- 396, each %] }Nni ch is herepy incorporated herein, by
ref erence i ESCPOIEHETS Begsuradle ollowing vaccine thgrapy,as eprapared &nprervaccine. The

Aol 1 038 | koo kel d1She CRIFP b esfd MG ferapy s QL IBHAH Tt

anplification of nuclelc ac I nvol ves nu nds
di spl acenend anddre ydentified by SEQIDMNGS: 1418nsWiilearot iftending kabe boiudby asgl | ed

el S e e Shabeton, TR e Sl e o
L B AR i ) SRR G D VALE il gl
increases. As a result, the sequences identified above become available in a quantity
20 that is measurable,

T cells according to the invention, i.e., T cells that infiltrate a tumor after
therapy (or immunization) but not before, or T cells that are expanded after therapy but
not before, may also be clonally expanded and identical T cell clono-t);pes could be
detected. The TCR VB14+ is one such type described herein. Two other major

25 recurring clones are biased toward TCRBJ1S5 and have SEQ ID NOS: 1, 2, and 12 .
Furthermore, T cell lines derived from two such infiltrated skin lesions and enriched in
TCRPV14+ T cells, displayed HLA-class I restricted lysis of the autologous melanoma
cells. This indicates that cytotoxicity would be a good measure for assessing the
relative abundance of the T cells of interest before and after therapy.

30 Clonal expansion of T cells was demonstrated in T cell-infiltrated, post-
vaccine metastases. These results indicate that vaccination with autologous, DNP-

modified melanoma cells can expand selected clones of T cells at the tumor site and that
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present The other two bases can be added as biotinylated derivatives for
easy 25 detWOIBa4206 A sinilar approach is used in SDA PCT/US97/15741
TCRV[ err] specific sequences can al so be detected using a cyclic probe
reaction (CPR). In CPR, a probe havingy@ 3' and 5 sequences of

non- TCRV[ err] specific DNA and a TCR[err]V specific RNA is hybridized
t o DNA whi chydhSe AR théjﬁﬂﬂi ¢! hon
is treated V\nthwRﬁl\i%Z‘gaHbdacg%ﬁ%yﬁe pr%ﬁvﬁct'?s of the prog" g{l) R%al §1§&%}~"10
di stincti vewhdhemmsdlgmﬂnmnnengspwnsesgtgaiMMB ¢tmer and witinmtetyl tmﬁblefegressxon

di gestion th I, na npv 3t e is anneal ed to another cycling probe
and the reab?5 B9 4egn preyions d"bs ®dThus, CPR invol ves anplifying a signal
generated by hybrid . 8414 .

g A oY HBabptiblOfical e%ﬁﬁﬁn&? of'the inflamed Ie\%ng,_ q%x}&gﬁ'ated jntepse
speci fi ¢ exnfisatioh ofUT|lpmphavytes, mostly CD8+ (Berd, D.Séri dZ), Gainb& Rasr19f i cati on

oo eSS i and b B! e 6 S lminals et | W BT T4
36 1173, 5P Dudparlf oo seen gl o Yoot ity hed Rrcqe

acid anpli fak,a199dnsupra.)p mmelwwbﬂumemdmkkdsmrﬁaﬁeﬁw%ﬂgm e HI
si ngl e- strandged "ssRNA"), ssDNA, and doubl e- stranded DNA %dsDNA)

Davey, C., B¢ Pma’ §a¢ eﬁéwpéﬁemesmpmq{mpehle, larger{x3em) egional Npmpl 204822

a nucl ei g, aﬁﬂe%sﬁ?e% s, fdas an th bridization

of a pronoter/pri 5&;:%5@?%83 %Oéaéﬁ g?%e{ﬁgngglﬁé&dffra et e%sﬁm) 10

f ol | owed  byrespatiselyi(Beid, D.cind G Barkibiti. cCOpices Imhuidlc Inmanshars 1995 Miilger , H.
et al. PCT Appl i cati on WO 89/ 06700, "race" anplification method

di scl osed b%/oq*'}‘ohrran A., In: PCR Protocols: A Guide to Methods and

o Broc Nt hcigt “@c@ﬁ e §Efiion of glaholna fiEert S85eni2 by £ 131¢ Bl
‘based on | |'§.aandoPL Van ﬁmeuggenm‘r d.f)tpDMedD 19949 1881706730} #nd the pbssibiligpefce of
ey B e e BB o] el i o 1060,
4: 560

onti rety. %HQP%P‘*"““"*’M’% PSP CORE RO e Mnf e3R8 I a*ﬁt?
of the anplPdrimdani, bmmunol. Today 199516 588-595) 16:588-595, aﬂow a more precise

evaluation of the immune response in vaccinated patients,

—_—

e '“

The number of T cells infused into a patient may be ascertained and adjusted
20 by routine experimentation. It is anticipated that in most cases the initial number of
T cells infused will be from about 10¢ to about 102 more preferably about 10 *to about
10V, (Care should be taken not to infuse the patient with too many T cells at any one
time such as would produce toxic amounts of lymphokines but that is w1tlnn"th~e" Skxll of
the art.) The frequency of reinfusion into the patient depends in part on the number of
25 T cells available, although the available T cells may be further expanded as provided
herein. Preferably, the T cells may be administered at least once or twice, from about a
few to about several weeks apart. Infusions can continue as long as T cells are
available and benefits persist.
The following is a more detailed protocol for T cell isolation and in vitro
30 expansion:
Preparation of T Lymphocyte Suspensions. T lymphocytes will be prepared

from tumors as follows. Single cell suspensions will be prepared from tumors by
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product may be detected. The anplified product may be sequenced by any
met hod 20 KMOMA14286the art, including and not limted to thePORESKASMY

G | bert nmethod and the di deoxy net hod, see Sanbrook, supra. The
sequenced anplified product is then _jgconpared to a sequence known to be
in a TCRV[err] specific sequence. Alternatively, the nucl ei ¢ aci ds may

be fragnment gigestithOwitia\thixturs iof 851494 céllazense £0.08 RIDBANe Sand fePtioRNB DS U/m]
DNA fragments may be separated accordi ngm’;o nol ecul ar wei ght by net hods

such as 25 hypluresidase (Sigma Ghemicab£1Q.oPh diosisi MO fasdyhours abrpeny temppedture.
trix. Th I h d by S hybri di zati.on. Briefly,

DA ¢ e 8% o WL e illred infB08 4 5er g 55y D0 Sy fon b Beeitghandn 1

such as andre3@ipehdedl fnStshife?, .§.pmshﬁwea%%1ﬁ@.e%emnﬁe of cellywfipgrenbr ane.

A |l abell ed probe is applied To the matrix under selected hybridization
condi ti ors depleted pHniopbeytes by panritg ofHthel neixture aover plastid dishdsiinedfinal vohume
matri x. The be of a | .engt apable of form ng.,a stahle duplex.
The probe. nl 2R BENG-T88 SipplBmetier St Do cleblesinman S atd g for oné

nucl eot i desywiesk.| $NGL esaa QP anti- | I g 1 ength, and
nore preferably aboulgc%xgg@nﬁ%@e%?gggﬁésﬁengt%yﬁmkg?c %gcﬁoféh WO

98/ 14206  immunostimulatory cytokine (such as, IL-2) and/or superantigens as disclosed e.g., in

PCT/ US97/ 15%61. . s . - ]ﬁ7ﬂ -

whi ch per m PCHRBANALY Agtivity gfiths Tirells mill be yaepsured afisr fonr tpifiwe, weeks of
sequencegy Wl Wirro stimubdtighl @r hydrophobicity and hydrophilicity, will be
known to those of skill I n the art once arnmed with the present

di scl osure. | n addi Ticslis caesjoe he purified bsing Dynahedda (DY NAIL Lake SuccessaNewvi ty
to the sequ s of ,Sal.vi et al,. 995, supr are_al cont enpl at.ed by
the 5 pr esgﬁﬁsicﬁﬁtﬁﬂt"fl various anﬁbod]ies, €8 an%YEY%SE aplyidyat fo e 2 zati on

or detecti ofegiéeCard'§PeRd b pﬁﬁﬁéﬁioﬁfofﬁké il cell® Prior to Bﬁﬁﬁér&ﬁaﬂ&hoﬁﬁxeaﬁgel&m

limted to fluorescent staining, ethidiumbifomde stalninhg for.

exanpl e, avAltemativeotethods afl Towzdls iexpansimnghivityp involveasse[of rsupdrantigens,iorg, and
the like Preferably, t oduct, such t he PCR product, be run
on anI aghr Ogign%ré?na;ﬁaggﬁ Wi%ﬁ&g{l i@%pf?éleﬁgreésegt%éﬁ the dympr %‘lfjtmgo‘feﬁa%r use '

brom de. Segf spiHxhdstifiuldbry: cyldkiiad-sudii@s TNF, IFRLY, i an inR¥lebkiame, anal yzed
by autoradi ography to | ocate particul ar fragnments which hybri di ze to
the probe. IL-12 etc.). Particul ar conplementarity determning region 3

(CDR3) sequences of AX&%EJ l]n%ﬁxod according to the invention involves the use of the T cells of

the invention to screen for tumor-specific antigens recognized by T cells that infiltrate
20 the tumor. These antigens are useful as vaccine candidates and as diagnostic markers to
detect early metastases. Peptide antigens can also be constructed from such tumor
antigens and also used in preparing vaccines. This method can be implemented as
follows: T
The gene encoding the antigen recognized by the T cell clone(s) will be
25 isolated by methods known in the art, such as the following which are illustrated below.
Construction of the cDNA Library - Poly(A+) RNA will be extracted from
melanoma tumor cells using mRNA extraction kit Fastrack (Invitrogen Corporation,
Oxon, United Kingdom). mRNA will be converted into cDNA using random primers,
ligated to adaptors as described in the SuperScript plasmid system kit (GIBCO-BRL,
30 Gaithersburg, Maryland), and inserted into the EcoRI site of expression vector pPCDNA-
AlfAmp (Invitrogen Corporation, Carlsbad CA), which places the recombinant insert

under control of the cytomegaloviral (CMV) promoter. Recombinant plasmids will be
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receptors were neasurable follow ng vaccine therapy as conpared to

pre-vacci neWOMi84208 ani no aci d sequences of the CDR3 that r RANYRFI574L
following therapy are set forth in Table 3 and are identified by SEQID-
NOS: 1-19. Wiile not intending to be baeand by any particul ar theory of
operation, it is believed that T cells expressing V[err]14 receptor often

become enri ehetopératedhOEicherchiy coli TN 1012ind thasthtmahistsylected twith Mnpicillid 4
receptor greatly i ncreases, As a result, the sequences identif|ed above

becone avai (3®me/mp. 2The kbrert wilbbe divided igtorpapls pf bacietia, each pool contalmng T

rter Ot M Seloiini TSR, Baph Bagt of feble il Ve bl Bl infhulob g

expanded af tpidsndith N YWwvill e extracte@byliBé alkalind'Bisahéthodre cl onal |y expanded
and identical T cell clono-types could be detected. The TCR q[ierr] 14+

i s one sugh type desﬁ‘ﬂnﬂéd!wfeCGS-ﬁWbt RlasmidaPbiA propared @p desegibed gheve ar e

bi dt d 1S d

DS o o 2ovt Y Rt U oRa S o of P b i e ons
and enri Che‘i‘:ei’fﬂrmed uﬁ@ﬁbm%xﬁaﬁ-%ﬂoﬁoquﬁiéﬁbﬁﬁ&%ééﬁ%tﬁl aP?oc' N&S 4chgt ed
| ysis of the autol ogous nel anoma his indicates

cyt ot dxi ci t Yeindiis4 86336563569, h%%‘klﬂmhaxdret&séﬁqpn@laihén 489r4ﬁ5at19931 Coulie

S onal xpalt Pt JPT M 180, S Fhcioaty a3t 84 5100 VPR raslired mi

vaccine 1t 39bagest: plﬂiﬁaepcm@wm | etk dDNA £ 6h HEIA @lasit bbne (Wolfel

aut ol ogous, DNP- nodi'fi ed nel anona cells can expand sel ected cl ones of
T cells at tehel it Ginter 3R3-24t1993) and 100 nyOod BN 2@ pool of the cDNA

PCT/ US97/ 15

clones are S‘E?faé'ﬁtl? Spplicatp mirotiter wells. o Transfeptgr fOS-fifels W&F&%Sqiq Bhd
expansi on Olytbtoxic T &efls!(ETLYadtinfRaHRA &samw&wﬁsgﬁwﬁgaf hetcellbe SingI®r

and ultimately tunor regressSion has not been previously observed.
H st opat hol elginesiexprssingtheigene of intérestiwilll keniselated hiydimiting alilytion of thegplasmidnse
5 |nf|Igrat|gn of T I'ynmphocytes, nostly CD8+ (Berd, D., et al., Cancer

such

Res. 1991 51:.2731-2734; and Berd, D., et al., Cancer | mmunol .
| munot her. 1994 39:GH Skfllation Assih - qhax@feetaafsdwmanse teytemm ﬁteﬂrhbil{ty to
met ast ases from non-vacci nated patients (Berd, D. 1991,

supra.). Thétimalate therproduction of civtolinescwvchias Tumen Neérosrétﬁaém 4% KTeavergari| | |
etal, J. Exp. Med. 176 1453-1457; Traversari et al. Immunogenetics 35 145-152,
1992), interferon, such as gamma interferon, interleukins, such as interleukin 2 (IL2),
20 and granulocyte macrophage colony stimulating factor (GM-CSF). In the case of TNF,
for example, microtiter wells containing tafget cells, 1500 CTL will be added in 100ul
 of medium (GIBCO-BRL) containing 10% human scrum and 20 U/ML r-human IL-2.
After 24 brs, the supernatant will be collected and the TNF content of the sx;pé;ﬁatant
determined by testing its cytotoxic affect on cells of WEHI-164 clone 13 (Espovik et
25 al., J. Immunol. Meth. 95, 99-105, 1986), in a MTT colorimetric assay (Hansen et al.,
J. Immunol. Meth. 119, 203-210, 1989; Travorsari et al., Immunogenetics 35, 145-152,
1992).
Alternatively, cytotoxicity may be assayed. The tumor cells will be labeled
with a fluorescent or radioactive (*'Cr or *I-iododeoxyuridine, for example) label. The
30 T cells will be added in various numbers. After incubating for about four to about
twenty-four hours, release of isotope by the tumor cells will be assayed as a measure of

tumor cell lysis. Optionally, retention of fluorescent label may be assayed as a measure
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mel anoma, f f disease after resection of pal pable, large (>3cm

r egi onal Iyﬁsﬁﬁﬁg 10 netastases, has resulted in 50% and 6ERGE/HSI7EST41

rel apse-free and overal |l survival, respectively (Berd, D. and G

Parm ani . Cancer | munol. | munother. -2995 41:199- 200.) .

The nol ecul ar definition of nelanoma antigens recogni zed by T cells (Boon,
T. and P. Vaf susivabofigemor cells. EdtherMssays i8c6dSSmplp chaitinganshviving teesstdlisl i ty
of 15 st udyibng) t hed Cﬁ%osi tion aof ﬁ.he TCR i nvol ved in the MIC-restricted
recogni ti on o&fore and afjesincubatign wath '\ cells or popnting sypaving osdlshydabiliyyorenin

tunor mess G3BRSkuchMs MAhdPlimited tbAVFrani . | munol . Today 199516: 588-595.)

16: 588-595, al’low a nore precise eval uation of the imune response in
vacci nat ed pati ent s.Yet another assay is for TTéell prolifeeationf ThecRinlos cellf HrecidadtivaRda
pati ent It

be ascertai ned d adj.usted 20 by routine experimnmentation.
is antici gt"@d“ﬁ%ﬁ?"’? ﬁ“&rﬁgl‘ead&&s ing &atiqs; tAfer aboubene torabout tep days10f i nf used
will be fro ; feded r r ot 1O[err]
to about - TeASfin, bereiably dBuPRRL e SHuE ot any T SRiBIBE HactaBig T ol Ul 1
too many T BNAds addednySuwheradioisotopesineludh and aronbtdlimieiic &ltiodddeoryRidRtes Of

| ynphoki nes but that is within the skill of the art.) The fredquency of
r ei nf dsi on FH#IOHT & ehite erllscase) incuhated, for aheut faur te abeut cightesd Moursands

avai |l abl e, %ﬁ%ﬂgﬁyt’%&@g@a@a&;é%%%% may be further expanded as

provi ded erein re | s may be administered at | east

once or twice, fromDNu Segrencing imd\Homaldpy Searely e cDNAVGRNKSs @tédsing! Nf usi ons
can continue as lon‘%w?é I cells are , _available and benefits persist.

The fol | owi FYofaxica ganstertion ovidlchs iselated mnd sequansed. aDN# sequenéing vi t r o
30 expansi OBpatveic wi Lon. of cute Suspensiqns. T
| ynphocyt es Heﬁlﬁls F)vél} B F& Sggréﬁed E)); Eﬁbrigfcnt éru 10 sw%]% E%gﬁ‘lt'}g"v\%i?g%gpﬁﬁ'?@]e&el I
suspensi ons sequehciiige reactioes will be perforted sy ty dideoxy-chaidraBhatibiO8ethod (T7
PCT/ US97/ 1%41 ) . ) - 19 .-
di gest i on wPtarencipg Kit,Rhagmacia, Uppsala; PwedemaJeq QyclrsSequancing Kitl United States v
2.5 Un s BidmiEancilas ' | , i far 3 _hours
at room terrp:ar atur EQ’ %ﬁé’sdggg?s Q\?\AQ %&g{éwf%¥%l§£°d 4‘%?@&%5%@%@8@ St no.
100 nyl on nbs donehwith\pregranis anch as FASTA@EMBL-Heidelberg and’ .
blast@ncbi.nim.nth.gov.
Production of Progressive Deletions in the Clone of Interest - cDNA clones
activating T cells will be inserted in the EcoRl site of cDNA/Amp (Invitrogen
20 Corporation, San Diego, California). The plasmid will be opened with Natl and Sphl
before being digested with exonuclease III. This treatment will be performed with the’
Erase-a-base System (Promega, Madison, Wisconsin). After ligation, the plasmids will

be electroporated into E. coli DH5aF’10 and selected with ampicillin (50 mg/ml).
Clones will be isolated and plasmid DNA will be extracted from each clone. The

25 resulting clones will be transfected into COS-7 cells together with an expression vector
for the HLA gene isolated as described above. The ability of the transfected cells to
stimulate CTL activity will be assayed as described above.

Antigenic Peptides and CTL Assay - Peptides will be synthesized on solid
phase using F-moc for transient NH2-terminal protection as described by Atherton et al.

30 (J. Chem. Soc. Lond. Perkin Trans.1: 538, 1981) and characterized by mass
spectrometry. All peptides will be >90% pure as indicated by analytical high pressure
liquid chromatography. Lyophilized peptides will be dissolved at 20 mg/ml m DMSO,
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resuspended in buffer,- e.g., Hanks Buffered Saline. The m xture of cells
will be 5WRH/HAK of nonocytes by panning of the m xture mnswml C

dishes 'in a final volune of 2m RPM -1640 suppl enented with 10% pool ed-
human serum and cul tured for one Jgek. T cells can be expanded by
exposure to anti-V[err] antibodies and/or an I mmunosti nul at ory cyt oki ne
(such as, Idihrdd AT MPmE HPES ﬂM'a@@t{bSac?&, ﬂﬁ%@dr@& 86-89°0; -Pebfides will be tested i
PCT/ US93/ 05213. Acti Vi ty of the T cell be neasured after four to five

weeks of 10 CHLvstimulatéon assayawith COS-7 cells transfected withanl HEADNA| daneland

\F/);H ]:):Jgdaﬁtsl Mwﬁg%e pe(pgﬁ Lgyliié(g?esg’?ﬁ Eﬁgﬁm\ﬁlg"% i rk%—;"hﬁ(f?eé‘e%dgizgree

and speed deflB prdsbhtGRiptiad npéodj‘h}fenan Gt theRVIFIC, bAd Husakt 8 afigiaPrésepigf the

T cel ls. Al'ternative nethods of T cells expan3| on in vitro involve use
of super @ntdeljenThedransfectants rillladsodhe tested by dhramium *lest hssabaepmmwlypr essed

vt oki nes. SHpetribed (B o oy f b, Megh 182, isclpofn 441 BR%e Boplc™ Y, 15

etc.). sensitization assa@n %éﬁ el P WP Be XEhprtiuast 1dbelel 'T6r % BY @037 ahd as

the use of the T cel the invention to screen for tunor-specific
anti gens r exxtepsivelyd 'Blyen'l’lﬂi)@lthtgettdlswﬂifbd incobbated>h 96rwell umicroplatéscincthent i gens

are useful as vaccjne,candi dat es an Sstic et ect
early net adirEieRee OHYATiqUSoRTRrEH: ‘% S"sg"% %&%Eﬁg" r%%‘g‘n t unor
ant i gensyganghiated @s ldéf‘di'xbbdi‘ aﬁéﬁpﬁﬂl PaddRaC | CHRSmiukh rSledS8 Wil beCrilashifed after 4

i npl enent ed as | ows: The gene encodi ng the antigen
recogni zed h:yatt?:ﬁéCT ceI | clone(s) will be 25 isolated by met hods known in

th t, h t he, f ol | h il t db
oorstr st onor® s hekleamEh, M4 ticnss Bpessing s Afigtn Beodidly e T eelh
mel anoma t ‘Wﬂ’lrbé:ébhéd Hﬁh n| : gﬁ;ﬁ)‘ﬁa Etaﬁ':{s' B%@n Iﬁkéd E&E&sﬁﬁﬁ? Wit MiobsP SR human

Cor por ati on, I ngdom be converted I nto cDNA
using r anddmnprs. rrﬂus approacli iscmsestion u'amfeqjtouraf mamntakam ¢eblg dvithn DNZe from

P10 S e et ol DRSS el A i
(1 nvi t r ogenTreRifBaanms lammmeh ei%)ml m StmBlafCBe o g%pﬁ%mél&a eé,Nsert

under control of the cyto aI ovi ral pr onot er . conmbi nant pl asm ds
will be Van der\Byugggn] &t cience 254:1643-1647, 1991 disclosing a method of cloning

PCT/ US97/ 151{111‘;@ melanoma antigens using this approach; and, De Plaen et al. Proc. Natl. Acad.
Sci. 85:2274-2278, 1988: disclosing a method of cloning murine antigens using this

20 approach).
The invention is further illustrated by means of the following examples
which are meant to be illustrations only and are not intended to limit the present

invention to these specific embodiments.

EXAMPLES
25 Patients and clinical specimens.

The patients studied and the characteristics of their melanoma samples are
shown in Table 1. The clinical protocol for the DNP-vaccine administration has been
previously described (Berd et al., 1991, supra., Berd, et al., 1994, supra.). Briefly,
patients were contact sensitized to the hapten by topical application of

30 dinitrofluorobenzene 3 days following low-dose (300 mg/M?) cyclophosphamide. Two
weeks later patients were injected i.d. on the upper arm with irradiated, DNP-modified
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- 20 - é?é@éﬁoporated into Escherichia coli JM 101 and nsf or mant s
sel ected Wt cillin (50 nmg/mM). The library wll PHRHY nt o
pool s of bacteria, each pool containing mul tiple reconblnant i nserts.

Each pool of bacteria will be anplifi-e®-to saturation and pl asm d DNA
will be extracted by the alkaline lysis nethod. 5 :

Tr ansf ect i anelafon@Osells Motedswith BICSE as aujmm pﬂ'&waschddldss ofeaiministrtiod owees

will be used .t -7.cells. ect l.ian.cells will
be | per R JNPyectia® pEARISRE BTy O G i B b ARs fo: o

Proc. Natl ﬂﬂ%ﬁh . )
Med, 178, it 495er°d193§% befbfe/ e first 198 Vapclnc mjé&ﬁ’& oy eﬁ?%%ﬂ d ?2DN%994)
COS- 7 cel | svagding admixﬁstewd]»)'eekbi fortﬁeweelamﬂeeyegﬂvem 3 dayisObefdreGhe § wéekpdersiesn d
pcDNAI / Anp, cont LA f an HLA class | gene (Wl fel et al.
Int. J. EarlPatienss éveg&ighﬁ§9g% and 100 ng of DNA of a pool of the cDNA
l'ibrary |r13xsgllcate mcrotiter wells. Transfected COS-7 cells will be
tested in a cytotoxic T cells (CTL) stinulation assay after 24 or 48 hr
grow h of the cells. Single cl ones expressing the gene of interest wll
be isolated by limting dilution of the plasm d 15 pools.

CTL Stinulation Assay - Transfectants will be tested for their ability to
stinmulate the production of cytokines, such as Tunor Necrosis Factor (TNF)
(Traversari et al., J. Exp. Med. 176 1453-1457; Traversari et al.

| mmunogenetics 35 145-152, 1992), interferon. such as gammma interferon,
i nterl eukins, such as interleukin 2 (I1L2), 20 and granul ocyte macrophage
colony stinulating factor (GWCSF). In the case of TNF, for exanpl e,

mcrotiter wells containing target cells, 1500 CTL will be added in 100u
of medi um (G BCO- BRL) contai ning 10% human serum and 20 U M. r-human | L-2.

After 24 hrs, the supernatant will be collected and the TNF content of the
super nat ant determ ned by testing its cytotoxic affect on cells of
VEHI - 164 cl one 13 (Espovik et 25 al., J. Imunol. Meth. 95, 99-105, 1986),
ina MIT colorinetric assay (Hansen et al ., J. Immunol. Meth. 119,
203-210, 1989; Travorsari et al., Imrunogenetics 35, 145-152, 1992) .

Al ternatively, cytotoxicity nay be assayed. The tunor ceélls will be |abel ed

with a fluorescent or radioactive ([err]Cr or [err]l-iododeoxyuridine, for
exanple) label. The 30 T cells will be added in various nunbers. After

i ncubating for about four to about twenty-four hours, release of

i sotope by the tunor cells will be assayed as a neasure of tunmor cel
lysis. Optionally, retention of fluorescent |abel may be assayed as a
measur e
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survival of tunor cells. Oher assaég i ncl ude sinply counting surviving
tunmor cells before and after dbation with T cells or counting
surviving T cells by ability to retain a dye, such as and not |limted
to MIT. Yet another assay is for T cell proliferation. The
tunor cel Tabled | Metanomaqsatientdand spetinidny? ideAtifitigsn Ta‘thﬂéyéﬁlﬁhéﬁt i 0s.
Af ter abo%ﬁﬁée to about ten days of i ncubati on, pr ef erably "about five
to about $ a radioi sotope that |abels TSREGIMENS DNA is added.

Such d t t | ted t di

and [E?riit’ﬁﬁﬁ-"gﬁﬁef‘cﬁ BF BINPRAECIAC. bt eq f or [Z\i{#Wﬁ?f@ &hout

i gh " T e 46

DNA Sequehcing an Hoﬂ%ﬁ"%ggligg% 'Eycbﬁz\&%‘gﬁ% QSHBr cisapmaton | Iisrel ;¢
I

DNA Sequepci ng an |

activity pfter trpnsfection fill be | solated afpd sequgnced. DNA |séoantisiE 1ig
anal ysis € W SPECTT|C primng(w rm symrietTT

ol i gonucl patides ! The seduencingt reactionsiwill bd perfornmed by the
di deoxy- chai EDt er {ri nathm.n et/ hRBLLT 7 Paequem0|p|ag.1K| t, Pharmagia, 45
Uppsal' a, PBmedem—fas——Cycte=Squuenmcmg—t¢t—bat+tea—Stattes—35—bB4 g—cheri-cal ,

a evel ahd} A o) . | TEMRMIEE dr el c|Syhgutaneous seqﬁénce hdﬁ‘fﬁﬂs@gy wi | 18 be
done wi t h[ pgogranf sucgpas F/\S‘ﬁﬁ@vﬁs&g@bgﬁéﬁg and )

bl ast @]Cb YR WY & o GO Pro Laon of IPbr ﬂ%t?rl‘ﬁngl e F)p%m“i DNS
in the C péd/at | htSubewaneousc PNASH one actifvating|T cells wijll be
i nserted The ECORT SlTe of /T'nr VITT Dy O TCoTporatTgm,—San
Di ego, Ca |?nr nia Th'::énl asl gﬂ]\vq he opened V\féhﬁl\bﬂ and Spll G
S iN-patimeitente! | [be 5

bef ore bej ggs di gelst Banphinbie € orm.wbeﬂse;yrhbﬂ nodéh
perforrred-wi—t—h—ﬁﬁ%———Emw = - .
After 18 g8 on, the piPBni ds [wifBL0 bePBY ect { ofBk4td4d into E |coli2

DHSaF' 10 g .68 ect [wA,{ogearrpchN_bllns,jb@,gd{g? ) 51 [T RGReWM T D&y

Irsol ated jand pl aspm w | I be extjracte o each ¢l one. “the|25
resulting clones Will be trapsfected into COS-§¥ cells |t S8¥eHB8 Wi th an

expressi on vect or for th¢g HLA ggne i sol atefl as deg Cfltﬁ}ﬁﬁ}) ab pve. The
.ability —the—transfected—cgtts—to st-rutpte—CHtacti-vity
assayed ds_descrilbed above. Lung Angbni E1pept i Hﬁ%"s&nd CTL%ssay -
Peptides Wi || be jsynthesized|on solild pgphasp ggi.pg|F-noc forjtraggl en
NH2-term i i Jrn: At-hert-bi—at—al 20 ( 1 “hoem  Snoce
Lond. Perlkin Trans. 1: 538, 1981) adcﬁl@ﬁaamﬁz%rl z8@ by mindense " 18
spectromglry. AIT| peptides Wyl T De J9U% T € ap LRdLcated by amarytirat
spect [ omarTY. | RELE 25 bRELTIC b
Subcutaneous S-3 Intense 20
Subcutaneous S+4 Minimal 24
RS PBL PBL-0 PBL PBL-1 I B
(A2} Lymph node LN-0 Dermal S-1 Intense 4
LCc PBL PBL-0 PBL PBL-1 2
15 | {A2/A29) Bowel B-0 Subcutaneous S-1 intense 2
Bowel B-1 Intense 7
Bowel B-2 intense 13

*  Except for peripheral blood lymphocytes (PBL), all tissues are metastatic melanomas.
**  No inflammation was observed in pre-vaccination speciméns
= Interval between the beginning of DNP-vaccine program and the excision of metastases or



li quid chr owsxesgazehy. Lyophilized peptides will be dissol vercrus&nsmg/ ni

i n DVBO, WO 98/ 14206

PCT/ US97/ 15741 . - 22 -

diluted at 2 ng/m in 10 nmM acetic amas, and stored at -80C. Peptides wll
be tested in nmul ation assay with COS-7 cells transfected with
an HLA cDNA cl Ooile@t:o% bﬁ’“l ncubated with the peptides. This is one exanple
of conditions under Theiclinicaheout@Hfthe six patiehts Vpaswetbﬂmpspﬁ?défhennﬂamed

t th th t t | 1
The transi BRSNS ekt 48 the arat symans G RAUMORAA A donide ofie | ©
PIeVI US| _pegindifig SNP S0 BB Fens 5 R m;%efaé : ﬂ?"*'%be o $30541980)

In this pepti sensitization assay, target
[ err] Chr oin regréssiont tek patientisunvived 33 Ronths] i2fereducamiing to metastatio mhelaioyna iihen

é"f‘”;j offs vee %‘Fﬁ?eré‘?aheat: #ilogiR PaGencg of Sahes WMo the!;?qereo:;s
rel ease wl be maasurg‘i??(ﬁ?rg%rasts(gl %ﬁfgﬁ%&ﬁt%&%ﬁdcfor% rﬁg&ﬁg F(éh e
e e ot e«
22?I Llu\rlr\llw_atrllé1 rem“l‘ﬂ‘?d)ogf‘f;ﬁ;ﬁp iﬁﬁwg% e’@&é’ Gelifﬁ‘ é 1Betapsitalhal i an
% ; t rangﬁgat(g‘%tr Shight Qsluﬂc:i.{é%fﬁ By their

expressing the rel’evant tlgen S are ident
ability to aimorsisihdtanbeusipmithprowtheofTothers); she gliwived 24 mbfaths.dRS -Despigen et

al . Science 254:1643-1647, 991 |sclos ng a, met hod of clopjng hunan
nel anoma anﬁ‘ﬁ%ﬁ% B&?F @glﬂ?" npithegs, Wag 19| evidsneg: of fumar.
Acad. - S{.‘é ﬁent ?@atplfﬁﬁhggl ng a method of cloning murine
anti gens usi proac The invention is further

illustrated by rreans of t he fol |l ow ng exanpl es which are neant to be
Itlol gﬁ;ggt ;g&}.ﬂ\p@% anda?re e ¢ AI anl;[de,?,ggi@t 0 i m.t 2‘tlhe pr esent i nvention
Semx—quantltative PCR was used as recently described (Salvi, S., er al,,
Cancer Res. 1995 55:3374-3379. Briefly, total RNA was prepared, with the use of
RNAzolB (Cinna/Biotecx, Friendswood, Texas), from thawed cryopreserved PBL and
enzymatically digested tumor samples (without in vitro culture). First-strand cDNA was
synthesized with oligo-dT and reverse transcriptase (Superscript; Gibco BRL,
20 Gaithersburg, Maryland). Serially diluted cDNA from all samples was amplified using
TCR constant-region (BC)-specific primers (Salvi, et al., 1995, supra.). PCR products
were electrophoresed on agarose gels, transferred to nylon membranes (Hybond N+;
Amersham International, Buckinghamshire, England), hybridized with an internal [**P]-
labeled BC oligonucleotide and scanned with a model 425 Phosphorimager (Molecular
25 Dynamics, Sunnyvale, California). Individual bands were digitized and integrated using
the Imagequant software package provided by the m_anufacturer._‘ VB repertoire analysis
was then performed on the same amount of TCR pB-chain specific cDNA template from
PBL and tumor samples using a panel of described oligonucleotide primers (Genevee,
C., et al., Eur. J. Immunol. 1992 22:1261-1269.). All experiments were i)erformed at
30 least twice. The levels of specific amplification were measured by densitometry as

described above and each VP spot was expressed as a percentage of the sum of all VB
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25 Pati entgoefihagd | N cal speci mens. _ The pat | I.ed and
t he char act%rl st?dcs of their nelanoma sanples are shomxi:&?}rliﬁaﬁa{?:fg 1. The

clinical protocol for the DNP-vaccine adm ni stration has been

previously described (Berd et al., 19%r, supra., Berd, et al., 1994,
supra.). Briefly, .patients were contact sensitized to the hapten-by
t opi cal appignaladetestedin the wgpertaireamalysisobenzene 3 days fol | owi ng | ow dose

(300 ng/Merr]) cy ' s later patjients were.
injected i.d. on t@e&‘ﬁgﬁz‘?@ﬂ%@ %c%e%‘%-g% ﬁf&s Wﬁﬁg‘?‘# t”ég"g% resolutiqgy,

98/ 14206 polyacrylamide gel electrophoresis (HR-PAGE) and SSCP analysis as described (Gorski,
PCT/ US97/ 15741 i - 23 - nel anoma
cel I's mi xel ¢ alh Jpdoymumok dP8d 442:510%61 % sod Qrise, ME, etk Frea. Natl. odvadeS¢.

()" ST 4 PRGAEAU BN ekl ol B PRI
(Qp/)a'é: \?2?1 gaga%/%@ eﬁ?%?e t he er week ggr‘iﬂ‘eiz1 gcﬁ)%.[biaent sé Egﬁwécnghe?tls R{éx’?edeﬁc';.
3-30 separated(baiis jon41% gienaturing sequencing gel and on 6% non-denaturing
PCT/ US97/ 1

441 . .. .. - 24 -
T el anormPONErEPde. prls Srutaiine A0% elremol Apd Kispiped by wuadiogply, The
PATI ENTS  official nomenclature proposed by the International Union of ErlnlEdigical Societies
10 subcommittee on nomenclature has been adopted throughout this application (Williams,
A. F., et al., Immunogenetics 1995 42:451-453). Designation of Vf-gene subfamilies is

according to Arden et al., Immunogenetics 1995 42:455-500.

Tabl e

A series of metastatic melanomas was obtained from six patients that
developed an inflammatory response following administration of DNP-vaccine, and

15 compared their VP repertoire with that of metastases excised before vaccine and with
pre- and post-vaccine PBL (Table 1). For patient JB, five post-vaccine biopsy
specimens (S-1, L-1, S-2, S-3, S-4) were collected over a two year period. The last
sample (S-4) was obtained when the patient had ceased to clinically respond to the
vaccine, and that lesion displayed minimal inflammation. Multiple post-vaccine

20 metastases were also analyzed for patient LC.

The a-chain repertoire could have been compared instead or in addition;
thus, the invention is not in principle limited to T cells expressing 2 V@ family of TCR
but only to T cells (elicited as a result of immunization or other immunomodulatory
therapy) participating in the immune response against the tumor.

25 Figure 1 shows the histology of subcutaneous (sc) metastases (at 100X)
excised from patient FC before and after DNP-vaccine treatment. It is representative of
the histologies of inflamed tumors observed in other patients. The post-vacéine tumor
(Fig. 1B) shows marked infiltration with lymphocytes (shown by flow cytometry to be
CD3+ CD8+ T-cells) at two months after beginning DNP injections, while in the pre-

30 vaccine lesion lymphocytes are present, but sparse (Fig. 1A). The development of
tumor inflammation following DNP-vaccine in a subcutaneous (sc) metastasis (S-1) of a

second patient (JB) has been previously described (Berd et al., 1994 supra.). The post-
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(HLA-A.type@Voeggg%gre DNP- vacci ne After DNP—VaCCI ne

Ti ssue* Ti ssue* Code Inflammation PEHPEPRsT4 :
(months)= - ED PBL PBL- O _ PBL PBL- 1
15 5 (A D Lynph node LN-2Z¥-  Subcut aneous S-1

| nt ense 18 FC PBL PBL- 0 Subcut aneous
S1 | YRCEing sample represehts a samplé twbﬁmdx)ths aﬂ&tﬁngutxﬁugeﬂhﬁ’-vaccﬁxeﬁn]ectuzns.CE
PBL Al
Lynph node Shmﬁ)ﬂl-bﬁ n°‘edL'$ﬁ'p‘i1?° rp&fgaccme tug}q_rslfrom patientsER<EB, JB, and RS wege

JB R taRBl s

2 (A 1/'X58p tidkde nflenptashtasﬁ%?fﬂmgmﬂ”fﬂ% a0y abundalcB\oF T-cells. |

| nt ense 3 Figure 2 shows, for each patient, the relative representation of Vp-gene

E Lrerg; )e ssi N9 families which, in at least one of the studied specimens, wag Q¥rgexpressed, ije.,]

Lg}fgse incredsed more than ?Lbfut 1.8 fold over pre-vaccine (either PBL or tumor) SRt pbles.

Subcut aneousThis tifeshold was chaser because inzglesel&periments it was always above the mean +
PBL PBL.- 3

Subcut aneousﬂb ofeach correspqnding pre-vaccinationggmple. Each VB determination, expressed
Subcut aneou PBL

el o %sgBTMpemmmﬁﬂT% of all VB% ignals, was r%;gted at leas% R‘?f , and up
Lynph nodé to four fiin€s. The resiiks aml presented &S-almean perg%ﬂ??@eSD) PBL 14

LC PBL PBL- 0 PBL BL - . .

2 15  (A2/ ASPfpsent the me%%h“e of VP expressed by pogoiaceine BBL takersatydifferent time

I nt ense oints.2 Bowel
B-1 . Intense 7 _
Bowel B-2 Somd mensane metastasésSdlsplayed diffefeneeyin the expressigihef al

i | ammat | ofeYEIE Vet Gumies HIES FaReRRALP HSISA A HEIne PBL. [ Fhest inglude:
gft ween e Vepinpadasesalc - alﬁ&‘t%,“@ﬂﬁ ﬂgﬁaﬁﬁh@rﬁb,tﬁ@, &XCEB! op B i B as €S
ED, FC, and LC; VB7 in patients ED, FC, LC, and JB. Several other overexpressed
VB-gene families were found in similar percentages in pre- and post-vaccine tumors
(patient ED: V13, VB15; patient JB: VB20; patient CB: VB16; patient LC: Vf4, VBS,
VB20; patient RS: VB4, VB8). These results extend to metastatic lesions the
20 observation previously made in primary tumors: T-cells infiltrating metastases of
untreated patients may be biased in their VB usage (Sensi ef al., 1995, supra.). Several
of these Vp-gene families maintained high levels of expression in post-vaccine lesions;
ie., they were not further modified by vaccination (Figure 2). -0
Next, VP expression was compared in post-vaccine metastases of each
25 patient with the corresponding pre-vaccine tumors (Figure 2 and Table 2). VP14 was
the only VB-gene subfamily overexpressed in post-vaccine sc metastases of patients FC
and RS. In patient FC, VB14 accounted for over 30% of the total repertoire in the post-
vaccine metastasis having undergone a four-fold expansion compared with the
pre-vaccine tumor and a seven-fold expansion compared to pre-vaccine PBL. In patient
30 RS, VB14 was the only VB-gene family expressed by T-cells infiltrating the post-
vaccine metastasis. In patient JB there was an increase in Vp1 and VB14 expression in

multiple post-vaccine sc metastasis and in the lung metastasis L-1 (Figure 2 and Table
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PCT/ US97/ 15¥Q98/14206 - PETAUSIN1S741
col l ection of bl ood. The clinical course of the six
patients was as follows: CB - The infl_ gged nmet astasi s was exci sed, and
the patient remains free of nelanoma at 30 nonths after begi nni ny

DNP- vacci ne 3y eqapiedte of'tRe Tarltilied biérexpredded HPhd Pra vttt Kitiopewhs ifiGHereased

regression; the patient survived 35 ronths before succunbing to nmetastatic
mel anoma i n furtheminhthe postseaeciak spécimens (Figure Bpspit e hi stol ogi ¢ evi dence of

e o e e vk A o AR ™
e e e

| 1 (&) m - W1 {4 Ls)
o T T e
curience o gifBsosald R g syl svdence of e U

cDNA and TCR repert oChanges it thei'éf répertoire of the remainBegriwa patientst -aL.CvandFCR -was
used as recently descri tied (Sal,vi

.S, etal., . Ca Res. 19;
55: 3374- 3379Welg/eRe| Gpmplex. Jn PRY@‘ME fmf'gb"é’%e’d@“wp}%“{e??%g%@e‘s?sﬁ av; M 1B
G nnal Bi i
(G nna/Bi i e élgifg%ﬁlféggﬁ%ﬂ%r wmggn{ grm&tmh%&l}aﬂwlee{oxp%ﬁileé xf&fﬁ’&k of P15

enzymati cal | S t invitro culture

Fi r st - st r andincthélosadaccine msatastdsissofymtienti €B, ¥P23) was dvenexipressed compared to pre-
transcriptase (Superscrjpt;. G Rhco BRL, 2Q Gait.h bur.g, s nd). Serially
di | ut ed ,cDNAVq‘F('%"é‘PPr %@é“ﬁ&?‘éﬁiﬂ“? e gy Ay 09"9%%?%@{ ¥ &gi on
(BC) - speci figppri; resenféd inpreAaccine fifivr, SidHoR incredSéd doWIRE VEccinatioher €
el ect rophoreggg’ Fggﬂg;rgéose %dan?ret raorllgefle_rréd.t o} mllloén merrbran%gs:. (Hybaor‘l)d NH;
Arer sham | nt hese tréesuita lcoulB bekattributedeth ithehiswtagicsmf) postiyascingi tumgrsyint thesgrtwo

LT e oo s A TRECHR U AT el i
| ndi vi dual  bgdilseic gg/glohhﬁ enfiafon Bf SBhahREbat 8410that wolldendskBORaHAN

sof t ware package prov by “the manufacturer. V[err] repertoire analysis
was t hen perfestricted respanse sanme anpunt of TCR [err]-chain specific cDNA

tenpl ate from PBL and tummg sanples _usi.n anel of |
ol i gonucl eoti de pri %o"?@ng&%?mgpo%‘{eaé?qgf?’?pr n Of.p%ﬁwsoi%Z
22: 1261- 126 9ymphObyteS béibred RNiffer WREEnA#ON (R4 e minimal even for VB-gene
20 families whose levels increased at the tumor site following vaccination (Figure 2).
Patient L.C displayed the highest number of VB-gene family variation in post-vaccine
PBL.

These results show that differences in the number of mmo;-inﬁltrating
T cells expressing a particular receptor occur as a result of vaccination and this sets the
25 stage for various advantageous uses of such T cells. Moreover, these vaccination-
elicited T cells participate in the immune response against the tumor (Vp4, VA7, VB8,
VP15, VB20).
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30 | east tWyiho | evel s of specific anplification were neasured b
densitonetry asm-m)(a descri bed above and each V[err] spot vvaspéyﬂgggg as a-
percentage of the sumof all V[err] WO 98/ 14206 '
PCT/ US97/ 15741 -29- - 26 -

signal s det ectégd in the repertaire anal ysis. Clonality

wi thin sel ecl@dle/Rer (Y{B-gene frmilies eyerexpressedsinipost-wagtinectumats on-

pol yacryl am l ectro i HR- PAGE) and SSCP anal ysis as descri bed
( Gor ski | Q?.”?‘%’F(aa H"J‘%%ﬁ?n@ﬂ Oi%H94 152: 5109-5119; and Orita, M, et
al., Proc. Natl. Acad. Sci. 5 U S. A 1989 86:2766-2770.). Briefly,

Vl[err] PCRs Were pertorned py | errjpP-end—tabetrtny —te—BC——speerfic
antisense primer (0.08 [err]M. PCR products (5 [err]l) were

heat - denat ur edpatients separ at ecbdagidecing 5% denaturféﬁvﬁmﬁﬂﬁgi ng gel and on
6% non- denat uri ng pol yacryl am de gel s containing o gl'ycerol and

vi sual i zed by autoradi ography. The of ficial nonenclature proposed by

t he International Union of I%ggfu;ﬂ‘%hogi cal Societies 10 subconmttee on
normencl at ure has been adopte FOtighout thi's appl i cat P¥HEMPIRSSH ans, A.
F., et al., HbAsdogenetics 1995 42:451-453). Designation of V[err]-gene
subfanilies EB accordi ng t &-Arden $(308)% 23 (22RIBOEE It i ¢S 1995

42: 455-500. FC A seties of neta(ae)c nmel anomas was obt ai ned
fromsix pat€Bnts that deveNdped an infl2@q@fory response foll ow ng

adm ni stratidh of DNP-vaccine, lahd 15 conpatesh;#4heizy Vierr] repertoire with
that of nmetastases excised bef @€ vaccine anfiigmsifh pre- and
post-vaccine PBL (Table 1). Fors-patient JB, {4 ge)post-vacci ne biopsy
specinmens (S-1, L-1, S 2, S3, s34) were t@.taHcie@ypver a tw year period.

The | ast: sanple (S-4) was @4 ai ned when £f3ggpatient had ceased to
clinically rigsbdadatientt he vacci ne, and that |esion displayed m ni nal
inflammati olRSMIl tiple post-vasgsi ne 20 net agygsey were al so anal yzed for
patient LC LC The gterr] - chaisympapersgizye coul d have been
conpared instead or in additiom1 t hus4 (1ol 45 g@tion is not in
principleslimted to T cells epptessing ay\ggy ﬁk(j_@m' ly of TCR but only
to T cells (Errcrrted as—a resutt—ofTmmomrzatronr—or—othér—tnrrerodul at ory

t herapy) participating in the i mune response agai nst the tunor. 25
Figure 1 shows the histology of subcutaneous (sc) netastases (at 100X)
exci sed frompatient FC before and after DNP-vaccine treatment. It is
representative of -

* In parenthesis is indicated the relative percentage of expression.

All these VP gene families were also overexpressed when compared to pre-
vaccine PBL, the exception being VP1 in patient JB, specimens S-1 and S-3.

Cloning and sequencing of V§ transcripts.

10 PCR products derived from at least two different sets of amplifications were
cloned into the pCR-Script™ SK(+) vector (Stratagene, La Jolla, California) and random
clones sequenced with Sequenase 2.0 (United States Biochemicals, Cleveland, Ohio). The
complementarity-determining region (CDR3) has been defined according to Moss and
Bell Moss, Immunogenetics 1995 42:10-18. Their boundaries include one of the serine

15 residues encoded by the 3* end of the VP region up but not including the phenylalanine
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t he. hi stol ogies of inflaned tunors observed in other patients. The

post - vacci VO 98i1206 (Fig. 1B) shows marked infiltrati on RETASIYISP4ToCYLt €5
(shown by flow ¢ytonmetry to be CD3+ CD8+ T-cells) at two nonths after
begi nning DNP injections, while in thgpre- 30 vaccine |esion | ynphocytes
are present, but sparse (Fig. 1A). The devel opnent of t unor .

i nflammat i aaiduel Jraie BendehNRdYiainsd ion oG FONEGUSSEQAD Ne): 3% aGiitn lfn@' 1)
of a second pati ent (JBSﬁ hasgnﬁgen %rﬁe;vi ously descriebed (Berd et al.,
1994 supr aBy .seqiencgmowere obtained aconflid@rd Ze9Panaga et al., Proc. Natl. Acad. Sci. USA
PCT/ US97/ 1574 - 27 -

vacci ne sai%?%s?:éﬁﬁe@@ﬁ's a sanple two nonths after begi nning DNP-vacci ne

i nj ections. I t § = '

pat i ent s £0, co, Jp, St faceftaiGh ! DR AR ot Teh TR Rl an
cont ai netl expansiom dfispeeific/VpFgenel families in metastatic lesions, whethpnseciPexplansisns wene
each patient, the Eelative representati Qn of . err]-gene 5 fam.ies,

whi ch, in dys F‘ég's‘ie loiana)suppepuistigas é’@@ﬁﬁeﬁé‘%@% WéfﬁP@sé“e&?uﬂg.%.,

i ncreased d =V LN ' . r)
sanpl es. Hﬁﬂﬁprltﬁhggitc ﬁ?%%%ﬁ%ghbh’g%gn e?gusegxlhngfi &gggﬁg% ?#fng%tgtqg? was
al vvalys aboi»tﬁ'xitrt!te, mﬁaular] : analysi3 Sip lehgth cemkd sequmd 6 wonmposition rof-the GDR3 region, f
sanpl e. Each, V[.err ermnation, .expresse S nean percentage o
the sum of Wi ls/faqoﬂfde by &w&?@- Hstions gadt iscmpartant S MEG peptide &eraepition vaso

four tiges Sodbrdii Snsén n ce , -3
repr ese% P e&ﬁrrlggn vaﬁi’ﬁ%@%?l %Pgﬁg?togg%@esse’? g‘y’ {)}gdsl’t’- %@%ﬂgg%g{i%g%%éat
di fferent fornthe VB14 tpamiseripts that were overexpressed 180378 postevaceine ilestonsefrara tpatiens

di spl ayed differences in the, expression,of .several, V| r]-gene
Pl Yo T TEREE oy potsiblE N pRS ol PPeptons. 18 b4 1B Sherdmengwere
V[err]3 iniﬂ%ﬂﬁe&%fh&gnaﬁgﬁ and CB; V[err]5 in patients ED, LC, and CB;

Vlerr]14 in patients FC, and LC, V[err]7 in patients ED, FC, LC,
-and JB. Several ot heiin pulyclenapepuiatibns, CDRB dengths demindifvidual VBsgene sebfmilies i n

Forr 18 Hecipiesd pha Ridler BatenbpE s ppaceihandh ob aeseavclng e Tn sotrast
V[err ) e X [ . r X : D t
LC: V[err] the Msehvhdcine metasidséy, g Got BRY pROfackiBe nYitBstised or th& PHIS) exhitiRa e

results extend to netastatic [esions the 20 observgtlop previ ously nade in
primary t upredeminncesdf] partionfar ODR3 sizecbands Giguae 85  This findingrequidihae idwat s
may be biased in their _Verr sage (Sepsi e | .. 199 sy .Sever al
of these _\/F’e&f’ FrRperen Pgﬁ{ﬂ?qréé‘gﬁéﬁ‘ﬁl‘ﬁ?’ﬁggsﬁeﬁh cﬁ)é’ﬁ%%t%o‘gé 8%?@3‘%?@‘&"
post - vacci gigtihgishWetween these alternatives, single strand conformational polymorphism (SSCP)

'20 analysis was performed. By this technique, each single band represents a specific T-cell

clonotype and it can be detected on a smear if it is expanded in an heterogeneous

population. As shown in Figure 3, while pre-vaccine metastases and pre- and post-vaccine

PBL of patient JB taken at different time points exhibited a polyclonal pat;ern, in all post-

vaccine lesions limited numbers of expanded clonotypes could be resolved. In particular,
25 two different bands were common to all of the post-vaccine samples.

Nucleotide sequences of random V14 amplification clones derived from
post-vaccine sc metastases S-1, S-2, S-3, and S-4 of patient JB confirmed the oligoclonal -
nature of the expansions (Table 3). In fact, 6/8 clones in tumor S-1 had an identical V-D-J
rearrangement, which was identical to that found in 2/12, 6/9 and 2/9 clones in tumors S-2,

30 S-3 and S-4, respectively. When evaluated by SSCP, it corresponded to one of the two
recurring clonotypes of Figure 3. A second rearranged transcript was found in 1/8, 1/12

and 1/9 recombinant clones sequenced in S-1, S-2, S-4, respectively. These two clones
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ie., they were not further nodified by vaccination (Figure 2).

Next, V[er YO&%M28&si on was conpared in post-vacci ne netast #aTassfiiszach 25 .
patient with the correspondi ng pre-vaccine tunors (Figure 2 and Table 2).
Vlerr] 14 was the only V[err]-genesgubfani |y overexpressed in

post-vacci ne sc netastases of patients FC and RS. In patient FC -
Vlerr] 14 acg&endifed towardhe u3d ¥ BT1848nd G&sﬁlagé&ﬁe&&@éﬁé‘d hon Eg@ﬁnﬂx?esgﬁco

vacci ne nmetastasis_havi ng undergone a four-fold expansion conpared w t he
pr e- vacci ndasignaygininedresidue (Ryninf single dstisnaminnracid momeadatuce)pat the samné posifici. .

In patient 30.RS .Merr]1l4 was the only Vlerr]-gepe m expressed b
T-cells infIH ?ﬁqlﬁbmf{\%mb@gm' A ‘5’5@&%&%%’&3@@?&%Ylﬁ&&éise%{f\ﬂ@ft re
was an i ncredaii ﬁ&f@&:ﬁﬂ@d%ﬁl A ' loBt-vacci gl

post -vacci ne sc r%gstegst e?si s and in tﬁeelﬁruﬁgwrrglts %isl@ gsﬂlogt Yﬁcim?é%%#r%eﬁfblaens ’
Table 5 NonapDthesel 23@fiences could be found in a similar number of random VP14 clones
PCT/ US97/ 15741 . . - 28 - . 2) .
V[err] 3, oﬂg’mgfedtﬁf?@‘ fhe fre-vassing Jypph, podetuetastasis (LN-0), pr Pies @rd Post-Yassine RRLs

not increagpBL-0, 1, by ahd ¥eid RqhdRePRole NALE] eci mens (Figure 2).

The post -vggci ne tu?lmr ofe pafli ente ED}edxlyspfg@S%égn over expr essi on of

V[err]5, whi ch actheumaterd ¢foYp b expanbien vefd%alsd stutiied \th epatibnt’ BOerTds VB

this represented a three-fold 5 expansion of V[err]5 conpared with the

pre- vacai nEEiE Wes YEFRAdY GYRICHPIRSSRALiY. the PEF-EAcSHeHBaT Wwhich, feiided sgperal dlistiscpp)
Vierr]23pa I o] LA s | _J=l.: e .

ot o vhoe! nerorSps (Eighert), RS PARASAfYEL i Wt PRl vackifi€ TR Soth in RS
Changes i nlangth adeSSQP anafymis; was eonsiftentwith therntergepicd ubtweatidve Biafor- clodotyped. CB
- were nore conplgx. In atiﬁe(rgl}i’= LC,, fromwhom nul tiple netastases were
avail abl.e, V[err]- 10 eRESFLfi P SE ReRarERIC 8% fthelF JFRQ“P?% ks thsir ¢ o
| esion, W plrsistfceindifireit n@istasesChrbrh the same 8at.|iéhtti cdt® #tlat YA Ginhitine TedpdRlAS' S
of patient CB, V[err]23 was overexpressed conpared to pre- . vaccrne

t unor al t heligjtedi hysthie amtdlogonis yaerinsiwas ocaunting RPthese tunwrs.ot al TCR repertoire.
Vlerr]5,_highly represented i.n pre-vaccine,tunpr, did not incyeased

fol I ow ;H vacci nat i o?m%”gmg"&m%%%fl éndaﬁeﬂl“?”rﬁﬁ‘i 620 be prepared by

hi st ol 01 ekndiin ReRliqUEAEAd B!l FRlgnit .4, 45 Aetrifle hiwPRLL R the HOLs SHHEY

ext ensive.tunor necrosis, which coul'd also be associated w tﬁ a

non- speci f P vagsisiation maxiby in wider patient population reogy1by emakingedritipeptidet antibodigs.nas k
a nore restricted response.

-
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In contrast, differences observed in V[err] expression of peripheral blood
| ynphocyt esydosshas@e and after vacci nati on began were mini mal pexrese7fiorss’ )
V[err]-gene 20 fam |ies whose |evels increased at the tunor site foll ow ng:
vacci nation (Figure 2). - Pat i ent di spl ayed the hi ghest nunber of

V[err]-gene family variation in post-Vacci ne PBL. " These

corl's oxpr baglent AnalyBleCtf 9514 BabaEuPtyBibSked 1T synthrohols Bmstats oo

this sets [difors otiftferftyyBVvari ous advant ageous uses of such T cells.

Moreover, these vacclnation- elicited T cells participate in the inmune
response agal nst the tunor (V| errNé, of\gcturierices/Net of Sequences| err] 15,
Vi err] 20). WD 98/ 14206  in the following samples
PCT/ US97/ 15741 29 Tabl e
2 V[err]-gene fam|ies overexpressed in post-vaccine tunors conpar ed
to pre-vaccine tunors Patients Post - vacci ne
TCRV[err] famlies " Speci nens
over expr esBdG HLACDRY ED S-1 S-2 S8 1 S4 5
(30.6)*; 23 (2.2); 24 (2.5) FC S-1
14 (31.6) SeguereBs occurring identically in multiole\pdsivaccine metastases 23 (2. 1) JB
L-1 1 (12, 5?3' l1_4 (PG.J) 2/§ 1
© SLSVRPNLQPQH 1/8 112 119
J2s1c2 SFGGLNEQF 112 1/9
Sequences occurring no more than twice in single post-vaccine metastases
10 JIS1CH SLGGSTEAF 1112
SILRNTEAF 112
SLLGADTEAF 1/8
J182C1 SLTGGGGVGYT 2112 .
SFPGRGYT 149
15 SFANGYGYT 119
SYPQASGYT 1/9
SLYQGGYGYT 119
J185C1 SLLTQPQH 119
J1S6C1 SNLNSPLH 112
20 J281C2 SYSGTYNEQF 1112 )
RQTGGNEQF 1112
SLIRLLHEQF 1/9
SPEWTSGANEQF 119
J287C2 SWGRGEQY | 1712
25 SLGAGLVGHEQY 19

* Amino acid sequences in the single letter code.

t

SUBSTITUTE SHEET (RULE 26)



S-3 . : 1 (29. 73); 14 (8.2) S-4

1 (12.6) WORMKI® natients RS SPLT/USIT/I5741
14 (100) LC S-1 5 (32.9); 15 (3.2)
B-1 4 (10.4); 15 (5.6) -33- B- 2

7 (8.4); 15 (3.4) * In parenthesis is indicated the relative
per cent age HEA ¢xpimgssi on. Al'l these V[err] gene

famlies were al so er expr.essed when .conpared,to pre- cine PBL, the
exception being V[ egﬁ]ﬂf‘: Iﬂ%ﬁl’%l‘i‘?“&ﬁ?‘ﬁg’ﬁ er a%t%@%fﬁ?é}(a&sﬁgﬁ LC (A#28ni ng
and sequengi f @?)’S | WMsSdetehBin : p

derived frbﬁ%ﬂgtlﬂngéfﬂH}\bﬁﬁl f%{dent s?ets 8? bzrfsgﬁollog?'bzﬁaﬁmgx@épgd%&mdned
into the p&RHEA-A1] wherkasShdtient LEcway HLAFA2 by POR o aDNA frem fielvakeine PBL and
random cl ones sequenced with Sequenase 2.0 (United States Biochenicals,
Cl evel andl, ugihg ¢he niethod and promers dlasonibed ibyyBrowmingetndln Proe Vash AcaibrSel BRS. -
been defined according to Mbss and Bel | Moss, | munogenetics 1995
42:10-18. #Hh3993 Yu2812a2845s i ncl ude one of the serine 15 residues encoded by

{Age gg'/ » gg 60f the VIR dvafigiiiGNof R RiéhodlGhal! Stibde TehAY)Caipley &t isiigle

PCT/ US97/ 1méfriber of VP14-gene family gave us the opportunity to determine whether such T-cells

could mediate anti-tumor activity. Tumor infiltrating lymphocytes (TIL) were recovered

10 from three different sc metastatic lesions (S-2, S-3, S-4) of patient JB. TIL were not

available from the others. Expression of V14 could be assessed by immunofluorescence

in S-3 where it accounted for 21% of T-cells confirming that this subpopulation had

expanded compared to both pre- (11%) and matched post-vaccine PBL (12%). All T-

lymphocyte cultures were initiated at the same time and lymphocytes were ‘grown in vitro

15 in the presence of anti-VB14 and anti-CD28 mAbs as described in herein. This procedure

yielded a population of T-cells highly enriched for CD3+ and VPi4+ (Table 4) that were

tested for cytotoxicity on the autologous target. After four weeks of in vitro restimulation

VPB14-enriched T-cell lines derived from the two inflamed metastases (S-2, S-3) but not

from the minimally-inflamed metastasis (S-4) lysed the autologous tumor line derived from

20 S-3 (Table 4). Inhibition of lysis by mAbs W6/32 (anti-MHC class I antigen) and

CR11.351 which recognizes HLA-A28, in addition to HLA-A2, see Holmes, N., P. et al.,

J. Imunnol. 1987 139:936-941, indicated recognition of antigens in assgciat_ion_ with this

restriction element (Table 4). Similar results were obtained by testing VB14-enriched T-
cell lines after five weeks of in vitro restimulation.

25 The procedures disclosed herein can be used to assay for the increased

occurrence of T cells that participate in an immune response against a tumor and can thus

be used to assess the effectiveness of cancer therapy involving administration of an

immunomodulatory agent.
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- 30 - e of the conserved joining region (BJ) . SEQ.
wo SRl "%S’l’:%ggr

I D NO 20. I ne BJ sequences were obtained according onaga et
al., Proc. Natl. Acad. Sci. USA 1985 82: 8624-8628.
Si nce vaccination with DNP-nodifi etP4ut ol ogous tunor cells elicited an 5

expansi on_of. spec Verr nef m.ljes i tastatic | esions, whether

such expg‘:\%‘?'ﬂré VA tologoug "&}5’ ’f"‘l?YiWa{)B%'bgﬁpﬂPﬁ?l%'%ﬁmt her

i denti cal %pﬂﬂ; %Q@Q lcpfesflﬁr‘l@%f tient JB! tiple | esions were exam ned.
0

To screenp e extent eterogeneity of the T cell infiltrate,
mol ecul ar analGBis of | éﬁgmlsrtlaa(teﬂeﬁue%:Spe@ﬁmlyssmanelanombmeﬁﬂﬁé S-égl on,

which is \VAIRN Lunct i-ons..and.
recogni tifon fiwes 10} GD3 JDIOEB:ILAIB:M &imtgrrm*t rrei-mbdt.hmihssfh]ﬁ rgcﬁS.A%‘llAZBi:-L

et al., -PP-Ae—p-36 ~or—t# ‘v'[cn11414_t"|“a‘|‘ re
over expr ds 8b#23r2B/ 58003t 3¥abciMe fesi dds fom patitent JB. TP score for

any possijbre s hs.hA u&)rial ef! pngdy expang{ons| all ofy the Specl ens werke
i ncl uded H i alysis ln nnl yclon ' ‘
t Tib #4 (3-4)

CDR3 | eng degi dus J[éﬁr]-geneosubfanllleQ 15 ar¢ visual0zed as| a
| adder pqTTE =3 DOp- spacep pbands on Sequenct ng, ger. T ContLast,

t he post {vacCifle metastises. thut t t pré-vacciNe netagtases t he HBL,
exhi bi ted predom nance of particular CDR3 size bands (Figure 3). This
finding could have been due to the expansion of either single clones or
of several clones with the same CDR3 size. To di stingui sh between these

al ter na]'E % es daeongl by ﬁﬁtmdmmbﬂﬁmid?m*ﬂi%bﬁ%nm $anti-CDSY,)OR DS ana:c ysis
was per for mg y this i each single band represents a specific
T-cel 110 (an%mg@p%@%ﬁﬁ %%&é )-detected on a smear if it is expanded in
an heter, Qg‘f&ﬁ@ ‘62 the autcﬁ@éﬁﬂs%ét&'ihﬁc’%%ﬂsliiQWB 'bE \Fﬂlg-'#Tﬁ, Bnes'id festld G Yacci ne

net ast ases”_an and- post - vacci ne patient JB taken at
di fferentmflqmegmqﬂs&ywhntﬁfm‘aoﬁaoﬂ}cl onal pattern in al I post -

wacci ne | egi ng ed ny X lL.onot QUi e sol ved.
Ln parti é'ufnﬁlr% sd'ﬁsf g%;%r\%ﬁeg @@g&gﬁcg%ﬁn{oﬁ%é k} HLA:

post - VaCQﬂd&?IWWGﬁZ or with anti-HLA-A2/A28 mWBOKER! 1381, sequences Of random

V[ err] 14 anplification clones derived from ost -vacci ne sc rret ast ases

S-1, 452 # BAK cellggsed a5 mpbeﬁ@raetbsa@bmwrm ed by FysuingBBL of nature
of the e’b%@ﬂg@d}z%rs(%?%&é& i ﬂlefﬁgs\%ﬁce%] %f;mm m.}fn ﬁ,] b had an

i denti cal rearrangenent ent| ca at found in

2/ 12, 6/9 and 2/9 clones in tunors S-2, 30 S—3 and S-4. respectively. Wen
eval uat e& .SSCP, it corresponded to one of the two recurring

cl onotyp M8 gure 3. A second rearranged transcript was found in 1/8,

1/12 and M&akddePlitds Troth s€ hRbBtaseomie eaaslishéd Jr visro Scebrding 4o
respectively. These two cl ones

described methods of Anichini, A., et al., J. Immunol. 1989142:3692-3701.
20 In vitro expansion of Vf14+ TIL.

TIL from post-vaccine sc metastases of patient JB were expanded ex vivo in
presence of mAbs to V14 (CAS.1.1.3, Immuhotech, Marseille, France) and to CD28
(L293, Becton-Dickinson, Mountainview, CA). Briefly, anti-Vp14 (0.2 pg/ml} and
anti-CD28 (1 pg/ml) were added in 0.5 ml of RPMI-1640 (Bio-Whitaker, Verviers,

25 Belgium) to culture wells (24 well culture plates, 3524, Costar, Cambridge,

Massachusetts) precoated

-
Eat



WD 98/ 14206.

PCT/ US97/ 15¥9p8/14206 - - ACTUSYS MY o
bi ased toward the use of BJ1S5 and di spl ayed a conserved non gerniine
encoded basic arginine residue (R-3%5n single letter am no-acid

nonmencl ature) at the sane position within their junctional regions. A

third transedthpi0 pg/isdfeatfinitypuifiet gowl afitidnoudk (GAMY Ig6 (Sigmaenai ni ng

sequences ogcurred on]y one_or tw.ce in sinpgle post-yvaccine sions, (Table
3). 5 Non SmgRIp bepaicalsgdle AOuis, Mssourih and wgnbetkch Tor 49 wim af 4Jﬁ‘§ Befellof
random V[ er 0 . s A r ' | .

ot ast ast o PR E6ibisting of ¥-Hrikenee Bd REndy' @y R ARG Sies and, |
sequences wdépletsd \of mdmpgs after a 2 hr adherence to plastic,Tives pained @vef the| eateli14
expansion was_also studied in

al ready o%e?‘@l!ﬁ%éﬁ!’él_ Vﬂl“m?e"fpf %i@%‘i&q g&%&%ﬂ%&%&b@%
distinct 10 | : ' o\ '
eai on.  bot R (pARete kgl RoMD) and BEBEY K SheBas "CAle Ber Miedk RHENAREY 0

enmer gence Ofort aiaddiionibjweek oh GRGIVPBISmMAD coated well in CM plus DU milexeesmnbinait
t hese cl ongalpi c changes, their fre uengx, and their per.si stence in
di f f erent -2sangsthen culired i CM pluspyU/mh recombinant L2h S¥10I9XIE AU PRsponse

el i clted by kdifogBil hOACHS: KARE DS HADAPoUEHIBke el NSFREN 'S Adihigi,

Pepti des having Ooregol ng anmno aclid and sequences can
known t eediniAqUersal 3 diipris calter Sourcadefives weeks Of ik viree stinuolatien. hInhibitieh rof ¢ysixl t he

Tcells limted by vacci nation may be in w der tient, tion,
e.g., by naResgedpmekby prrancuhatingotmas targets with 1 y 4%63%3%6?32 (anti-

PCT/ US97/ 15 . . - -
Anal ysi s, of e?lr SIIZI IEIIrB%SﬁS%?(Ilg,[ ls,{o%%lrleég\gaeﬁhp‘ri\ aggci}'ﬁxc rtgﬁgeugletr?gtd ggt? lgﬁ%m’

| ?Si ons of pegl.eut Idfunol. 1979 123:342-349) or CR11.351 accordifp 1o te methuds efRessoNo.
of sequences
a C., et al. Immunogenetics 1983 18:23-35 mAbs for 40 min at 37° C.

15 This procedure can be used to expand the number of T cells prior to

reinfusion of the expanded T cells to a patient for therapeutic purposes, i.e., as a passive

immunization.
Phenotypic analysis.
Phenotype of lymphocytes was assessed by indirect immunofluorescence
20 followed by cytofluorimetric analysis with a FACScan cytofluorimeter (Becton
Dickinson, Sunnyvale, California) as described by Anichini, A., et al., supra. The
following mAbs were used: CAS.1.1.3 (anti-V$14), OKT3 (anti-CD3, CRL8001,
ATCC), OKTS (anti-CD8, CRL8014, ATCC). T
The present invention constitutes the first demonstration of clonal T-cell
25 expansion elicited at the tumor site by a human tumor vaccine. Thus, it provides
immunological validation for the therapeutic approach with autologous DNP-modified
tumor cells. In addition, the present invention shows that analysis of TCR expression at
the tumor site is a powerful tool for tracing the evolution of the immune response to
autologous tumor that is induced by inimunotherapy.
30 Various modifications of the invention in addition to those shown and
described herein will be apparent to those skilled in the art from the foregoing

description. Such modifications are also intended to fall within the scope of the
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BJC CDR3 S-1

in the foIIovm ng

S-2 ta20s. S 4 5 Sequences occurring i dent i cal |y PETASPYISHIE

post - vacci ne met ast ases J1S5C1  SPRDRLNQPCH 6/ 8

2/ 12 6/ 9 2/ 9 -8k SVRPNL QPCH 1/8 1/ 12
1/9 J2S1C2 SFGELNEQF 1/ 12 1/9 -
Sequences oappendedrgdaine. nore than twice in si ngI e post vacci ne netastases 10
JI sicl SLGGSTEAF Sl LRNTEAF
1/ 12 SL Thsgitgoqures of each patent, patept apphsatsvzwd publjcatignrited

é{:iﬁl GYGYT described in ¥fis d3Eitent are hereby mcorporatec”xgem by reference, in 1{5%&%%;7

1/ 9 In case of Ginfli¥t@NENTesent specification, including its definitions, controls. 1/9
J1S5C1 SLLTQPCH 1/9

JI S6C1 SNLNSPLH 1/12 20 J2S12 SYSGTYNEQF
1/ 12 RQT GGNEQF 1/ 12 '

SLI RLLHEQF ' 1/9

SPEWT SGANEQF 1/9 J2S7C2
SWERCGEQY 1/12 25 SLGAGLVGHEQY

1/9 " * Amino acid sequences in the single letter code. WO

98/ 14206

PCT/ US97/ 15741 - 33 -
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HLA typing.- HLA-class | typing was avail able for _ patients
JB (A{]/C)zs,g PE9 2834206 - ( po/ 20, B44/51), FC (Al/Al, B8/ 60) PERISIHIS741
determ ned by serology. Patients ED, CB were typed as HLA- A1 whereas
patient LC was HLA- A2 by PCR on cDNA f-3@m pre-vaccine PBL 5 using the

met hod and prinmers described by Browning et al., Proc. Natl. Acad. Sci. U.
S A 1RFerrpeeB42- 2845, The availability of a

nonocl onal antib irected.to the single menber of

V[ err] 14- gene fa(r)ﬁj%%(ﬁg\%“gs @H@e’%ﬁﬁoﬁﬂnﬂiw:?bzm-er n ne whet her such
T-cells coul hat NiA; FYIR RV k Rhiq 4t ati n

| ynphocyt es (TFL?Bd\/\?g’(rj%’regggvgag%#% t rgghlé{ Ij egth(f?’p‘fig?%rh}%'léi'laét agt atic

| esions (S-2, S Berd B) amf GpRadnaiati, {BnceF ol Mdiunother. 21995 2p199.bo@m t he
r]14 could be assessed by i munofl| uorescence

th . Ex i f V
e S whaPe Tt Hhogy e PoVan G6; Brugscao e 4 1996 a RS TA <

subpopul ati on ha : %rﬁm - clebd %acand mat ched

post - vacci ne PBL%E%M&Q?II& - Wn’%ﬂ%@f%&%ﬁﬂ@%ﬁﬁé initiated at
the same tinme andatacspRoeyuksinrendatiopadYourndl of Carieer 29954081 3 gsence of
anti-V[err]14 and anti-CD28 mAbs as described in herein. This procedure

yi el ded a popul afuEieus Lyecel | & Invnmol 19941 1582807281803+ and V[err] 14+

(Tabl e 4) that S fog. cytotoxicl ) ]lﬁ aut ol ogous target.
After four mek%@hﬁwk\’/l 'r%'e‘?’és@'%m‘?(% ’(')#esﬁ%\/?zﬁ %t-enri ched T-cell
lines denéved fr KunidteAtl, v al.niA Clind IRERI996 95:10594226- 3) but not from

the mnimally-inf)aned netastasis (S-4) |ysed the autol ogous tunor |ine
derived from 20 ¥eidmanm kb, %4’-4%@3%1‘8%532‘9%45547&9- mAbs W6/ 32 (anti-VHC

class | antigen) i (A=Y i HLA- A28, in addition to
HLA- A2, ‘see Hol rrggmilf e’P&Ré‘fia"g?'lRw 1895 S3330R 33791657 130, 036. 941,

i ndi cat ed r ecogniGeneveepC.,anal.0ERE J. Tmda@oL1992 201241t {pdohi s restriction
el enent (Table 4)., Sinmilar results were obtained by testing VBl4-enriched

T- cell lines Eek 4fi“JeJ\_/v€'6’K§anf19% H2:51895889.i nul ation. 25
ocourronce of T Do g e BEL B AR, AZa R85, P oo Bbme B5ankE 1A 1T,
tunor and can t hWlliams, be Ris@dilt Broairiogererich 2995 4251 M896ss of cancer
W oo 1 an0e ¥ "Aede B & a1 mmimogenatics 1995 43:455-500 oY 2gent.
PCT/US97/ 15741 Moss, P. A. H. and J. L. Bell. Immunogenetics 1995 42:10-18.
Toyonaga, B., et al., Proc. Natl. Acad. Sci. USA 1985 82:8624-8628.
20 Browning, M. J., et al., Proc. Natl. Acad. Sci. U. S. A. 1993 90:2842-2845.
Anichini, A., et al., J. Immunol. 1989 142:3692-3701.
Parham, P., et al., J. Immunol. 1979 123:342-349.
Russo, C,, et al., Immunogenetics 1983 18:23-35.
“Jorgensen, J. L., et al., Nature 1992 355:224-230.
25 Holmes, N., et al., J. Imunnol. 1987 139:936-941,
Romero, P., et al., J. Exp. Med. 1995 182:1019-1028.
Farina, C., P., et al., Conserved TCR usage by HLA-Cw*1601-restricted T cell
clones recognizing melanoma antigens. Int, Immunol. 1996.
Sato, T., et al., Clin. Immunol. Immunopathol.1995 74:(1)35-43.
30 Martin, S. and H. U. Weltzien Inz. Arch. Allergy Immunol. 1994 104:10-16.
Lattime, E. C,, et al., Cancer Immunol. Immunother. 1995 41:151-156.

Becker, J. C., et al., Int. Immunol. 1994 6:1605-1612.
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-34- Tabl e 4 Autol ogous tunor cytotoxicity by Verr]14+ TIL |ines
obt ai ned f r¥®98/142060st - vacci ne netastatic | esions of patientechiusyrisrdt

CTL % positive cells* % Specific lysis on nelanoma cell line S-3
l'i nes CD3 CD8 V[err]l4 no mAB**s3g+[err]HLA class 1=
+[err]HLA-A1/A28= 5 TIL #2 (S-2) 80 38 51 13

1 Greux, H., et dl\,J. #3p( $ted) 19%184 1@31 81 21

0 TIL #4 (S-4) 59 0

0 ngkensen, A., et gk Clin. Invest 1994 93 1397-1402. 60

51 t ed ‘o
with mbs OKT3 (aﬁ?’i §%B§x},P&|<g ?gﬁ C & ?xﬁﬁ%%&h%%i i munof | uor escence
(anti-V[err]14). Sensi, B, Le¢ .5 Ofxp. hge@qygbqg@q%;rq%@gt atic ceI | line S-3 by

V[lerr]14+TIL |lines was tested iNn a err rel ease assay at an ET
ratio of 20:1. Mazzoachhi cﬁdnlM-ﬂfhnsav@QﬂMaBS@fter pre-incubation of
the tunor target h .ant As a W6/ 32 or with
anti-HLA—A2/A28 E‘W %gk Affyéeﬁtggibqgs@a as control of target
lysability were Séﬁ%;iqqeci’:hv PHJct Wakmﬁ’@ Isf3¥4. s for one
week in the presence of Unl " of rgco |na'rsl.‘f1 ??g?b 5}33’48{89%3 | i nes.

Mel anoma | i nes ngmpkcs aml.ash ésmna!elﬂleﬂmﬂshed in vitro accordl ng to
descri bed nethod in | mmunol . 1989142: 3692- 3701.
20 In vitro exp §| N of%h"(/[} ngfﬂ&@l 25 1303 TIL from post-vacci ne

sc net asfpases Ofpﬁ@bf@f\bl JB Wbést g,p,% presence of mAbs
to V[err]14 (CAS. 1 3, I’'mmunot ec rselﬁe Ig—?ance) and to CD28

(L293, Becton- DUklpfskDmd Rk afmmeiNIM)ISO.BBOG:f ly, anti-V[err]14 (0.2
RPMI - 6401 ( B o- PR RH Legkmive el brgumal" 990 36288 t Ur o vl | s (24 vel |
culture plates, Nfe@ine 608t Aanckr 19 951%619. Massachusetts) precoated
| Miller and Claman, J. Immunol., 1976, 117, 1519. |
= 15 Sambrook et al., Molecular Cloning: A Laboratory Manual (Cold Spring Harbor
Laboratory, Cold Spring Harbor, NY, 1989.
Auffray et al., Euf. J. Biochem 107-303-314,
Watson, J. D. ¢t al., In: Molecular Biology of the Gene, 4th Ed., W. A,
Benjamin, Inc., Menlo Park, Calif. (1987).
20 Coben et al., U.S. Pat. No. 4,237,224,
Maniatis, T. et al., Molecular Cloning (A Laboratory Manual), Cold Spring
Harbor Laboratory, 1982.
U.S. Patent No. 4,683,195.
U.S. Patent No. 4,683,202.
25 U.S. Patent No. 4,800,159.
Innis et al., PCR Protocols, Academic Press, Inc., San Diego CA, 1990,
EPA No. 320,308.
PCT Application No. PCT/US87/00880,
Walker, G. T., et al., Proc. Natl. Acad, Sci. (U.S.4.) 1992, 89:392-396.
30 GB Application No. 2 202 328.
PCT Application No. PCT/US89/01025.
Kwoh D., et al., Proc. Natl. Acad. Sci. (U.S.A.) 1989, 86:1173.
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PCT/ US97/ 1??3?’“”‘ ' . FCTUSIUISIAL, | |

10 [err]g/m of affinity- purlfled goat anti-nouse (GAM 1gG (Sigm
| munoCheni cals, St. Louis, Mssouri)-¥nrd incubated for 40 nin at 4[err]C

A cel | suspensi on consi stin of T-1 ynmphocytes and tunor cells,
recovered from t Girgerasi T.&%, gh@., PCT Amplieation WO R8MB831Ges after a 2 hr

of 2 i ReM - LoaDL Sren e bR Psth BoBiER P e N T B e
medi um CM and MiliényEed., kpal,, ope’rwﬁgyﬁca@lmmgmmen restimul at ed for
an additional week on anti- L}e:ﬂ& mAb coated well in CMplus 20 U nl

r econbi nant FrohmannM. the R Bratdcalsy AXGuidesto Methpds and dpplicatians 1990,2.
Cyt ot oxi ¢ agti aut ol ogous tunor was tested by a standard
[err]Cr- éé@égﬁfsalg%escri bed by Anichini, 10 A, et al., supra.,

after four and f OH&ra\OE e oBf Pro. Weltl, Mcalii 5bi! ?Ulm)iysF Bk %r}f@i7'y8's
was perforned byWELeI ncubatlng tunor targets wth' 10 [err]g/ of purified

W/ 32 (anti - B.X et all, Genpgiss m&;@Sﬂbckw ll1e, Maryl and according to
t he net hods of ﬁgﬁtﬁg 5 t al. . Imunol . 1979 123: 342-349) or

CR11. 351 accordi % hods of Russo, C., et al. Inmmunogenetics
1983 18:23-35 nﬁ@@edfaraﬂ@ré@ NG, A%Zkes&] US4 83453365.3369 1987.  This
procedure can be used to expand t he nunber of I's prior to

rei nfusii®n of t hBrichapdetiek, Jlf Expl \Med:. 478, w-mﬁqtl%&r t herapeutic purposes,

Phanot ype. of Ty gt el Jalrh Medotap, B-4ndOFhel | mmnol | uor escence 20

fol | owed by cyt Ofyiote] kB, Thk JoTahYeY $249-24u, 3gbACScan cytof | uori met er
(Becton. Di cki nson, Sunnyval e, Cal %forﬁg) as described by Anichini, A,

et al., supra. 'I‘Fnaversan’ebaﬂ.,O\XAEy?rﬂM 176 B453set$7. CAS. 1.1.3

(anti-V[ierr]14), CRL800 T OKT8 (ant.i - CD8,
CRL8014, ATCC). Traversar epai Pm%d”“‘f'f?é“'f)?‘éééﬁi“é S/@%i on constitutes the

first degonsttatEgoviterdlQUalmhursll etk $503RIsORogd.i Cited at the tumor
site by a human tunor vaccine. Thus, It provides i nmunol ogi cal

val i dation for tHansemet a{aebtl‘mwp{;rMQthW t203&'11100IIB§ﬂ)us DNP- nodi fi ed
tunor cells. In diitionp,,t nt.in h anal ysis of TCR
expr essi on at ‘gﬁf Fﬂ%r}]eq’{; Ssg reﬂ,ff’r}f’ Y?é# fé’séu ng the
evol ution of theBddiang., 7eERpWed.t P52, 11844193,0980s tunmor that is induced by
i mrunot her apy.
Van der Bruggen et al,. Science 254:1643-1647, 1991.
20 De Plaen et al., Proc. Natl. Acad. Sci. 85:2274-2278, 1988.
Mitchell, M.S., et al., J. Clin. Oncol. 1990 8:856-869.
Mitchell, M.S., et al., Cancer Res. 1988 48:5883-5893.
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30 Various nodifications of.the invention in addition to .
t hose showWOB3H4206 described herein will be apparent to tHSSEUSUFMLY in

the art fromthe foregoing - description. Such nodifications are al so
intended to fall within the scope of -uhe WO 98/ 14206

PCT/ US97/ 15741 - 36 - appended
cl ai ns. The di scl osSSEQUENCE ekL$TING ent, patent application

and publication cited or described in this docunent are hereby incorporated
herein by reference, in their entirety. In case of conflict the present

speci f i cat i{@n,cENBRAI ENRORMAIrSONEEf | Ni ti ons, control s. WO 98/ 14206
PCT/ US97/ 15741 . A - 37 -
Ref er ences (1) APPLICHE: Thqgas JREfgrson BUiWeXPitf¥es. 1991 51:2731- 2734.

Berd, D., et akyvenGoRELBetdMBa@la, | Munot her., 1994 39: 141-147.
Berd, D. and G Parm aniparfiant eréibsghiemol . Irrrrunot her. 1995 41:199-200. 5

Boon, T. and P. Van der Bruggen _J. EXp. . 1996 183 725- R730 4
Sensi, M and 11?112 - N: TTSBIS?;F YeRjat1ps sggluyas Response an
Far ace, F., et al. ternational Journal of Cancer 1993 54:741-747.

Pui si eux, (:eib.) ammazﬂ OF SEQIUENCES: 1294 153: 2807-2818.

W I | hauck, w&] CI i n. Cance Res. 1996 2:767-772. 10 Kunar ,
A, et al. ‘J c 3l Beub el Rurtz Mackiewicz &Vﬁdzqggnn E,
et al., Cancer Res. y Place 46th. Flo&@l Vi, S., et al.

Cancer Res. 1995 55(63¢m3m1ade1phia
(D) STATE: PA
(E) COUNTRY: US
{F) ZIP: 19103

{(v) COMPUTER READABLE FORM:
(A) MEDIUM TYPE: Floppy disk
e (B) COMPUTER: IEM PC compatible
(C) OPERATING SYSTEM: PC-DOS/MS-DOS
(D) SOFTWARE: PatentIn Release #1.0, Version #1.30

{vi) CURRENT APPLICATION DATA: .
(A) APPLICATION NUMBER: )
(B) FILING DATE: 02-0CT-1397
{C) CLASSIFICATION:

{vii} PRIOR APPLICATION DATA:
{A) APPLICATION NUMBER: US 60/027,002
(B) FILING DATE: 04-0CT-1996

{(viii) ATTORNEY/AGENT INFORMATION:
(A) NAME: Beardell, Lori Y.
{B) REGISTRATION NUMBER: 34,293
{C) REFERENCE/DOCKET NUMBER: TJU-2264

{ix) TELECOMMUNICATION INFORMATION:

(A) TELEPHONE: 215-568-3100
{B) TELEFAX: 215-568-3439 - - -

(2} INFORMATION FOR SEQ ID NO:1l:

(i) SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 11 amino acids
{B) TYPE: amino aciad
(C) STRANDEDNESS: single
{D} TOPOLOGY: linear

(ii) MOLECULE TYPE: protein

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:1:

Ser Pro Arg Asp Arg Leu Asn Gln Pro Gln EHis
1 5 10
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| mmunogenetics 1995 42: 455-500. Mbss, P. A H and J. |. Bell.

| mmunogenetics 1995 42: 10- 18. Toyonaga, B., et al., Proc. Natl.
Acad. Sci. Ush INFORMATIONGEOR BERSD ¥Qy2: Browning, M J., et al., Proc.
Natl. Acad. Sci. 4 Y%@‘T‘ﬁgﬁ%‘% 852845, Ani chini, A, et
al., J. Inmmunol. 19 3 123 4o acids Parham P., et al., J.

| mrunol . 1979 123: 34(3)34¢eE: amino acid Russo, C., et al., |nmunogenetics
1983 18: 23- 35. (C) STRAN g@@ﬁ grfingle| et al., Nature 1992

355: 224-230. 25 (D) ZPRAEQSTN 1884 a1 . J. Inunnol . 1987 139: 936- 941.
Ronero, P., et g@li), vebecbx® m}bdpra&aa 182 1019- 1028. Farina, C.,
P., et al., Conserved TCR usage by HLA-Cw*1601l-restricted T cell cl ones
recogni zi ng nel %Wf—'@&% RIPTLON: §FQ) D NOR596. Sato, T., et

al ., din. I'mmungl J@HP atk'ﬂ;' prd 333 x.éh 6id 3243615 R1s Martin, S. and
H U Wltzien I1nt Arc | ergy I mmunol. 1994 104: 10- 16

Lattime, E. C., et al., Cancer | nmunol. ImTunot her. 1995 41: 151- 156.

Becker, J. G2) BYFORYATIONNEOR PERnFRONO:31994 6: 1605- 1612. VO

98/ 14206 . .

PCT/ USO7/ 15741 S?ﬁ?ﬂﬁchzsmc’““s‘ciﬁﬁiriiias - 38 -

G oux, H, et al., Ji{B) E:Mewino] 9681 184: 19-3 1. Mackensen, A.,
et at., J. din. Inv ts g“?;% P99 Thor Straten, P.,
et al., J. din. Inv - 284. Sensi, M, et al., J.
Exp. Med. 1993 (i48: ﬂ&ﬁﬂ:ﬂﬂﬁf-’t&pg p!iotem Mazzocchi A, et al., Int. J.
Cancer 1994 58: 330-339. , et al., J. Inmunol. 1996

156: 208- 217. (xi) SEQUENCE;RESFRIPTION eFE%lID “‘?>r . Natl. Acad. Sci. USA 1995

92:5674-5678.  ger Phe Gly Gly Leu Asn Glu Gln Phe
1 5

(2) INFORMATION FOR SEQ ID NO:4:

{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 9 amino acids
{B) TYPE: amino acid
{C) STRANDEDNESS: single
{D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:4:

Ser Leu Gly Gly Ser Thr Glu Ala Phe
5

{2) INFORMATION FOR SEQ ID NO:5:

{i) SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 9 amino acids
{B) TYPE: amino acid
{C) STRANDEDNESS: single
{D) TOPOLOGY: linear

{ii} MOLECULE TYPE: protein

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:5:

Ser Ile Leu Arg Asn Thr Glu Ala Phe
1 S

{2) INFORMATION FOR SEQ ID.NO:6:

{i) SEQUENCE CHARACTERISTICS:
{A} LENGTH: 10 amino acids
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Kenpkes et al., J. Imunol. 1991 147:2467. Jang et al., Eur. J.

| mrunol . 19%¥@981429803. 10 Pistoor et al., J. |nvest. pDEusates74r 1995
105: 92. Nal ef ski and Rao, J. Immunol. 1993 150. 3806.

Nahas and Leskow tz, Cellular |nmunol 431980 54:241. McCune et

al ., Cancer 1979 43:1619. MIller and Cdanman, J. |Immunol.; 1976,
117, 1519. 15 (B)Sapir:oakimt agdia , Mol ecul ar Cloning: A Laboratory
Manual (Col d Spri ng{®laSERAMDEDNESSabimglery, Col d Spring Harbor, NY, 1989.
Auffray et al., Euf‘P)JTORQLGERehiaeer 303- 314. Watson, J. D. et

al ., In: Ml ecyligr ud3isebd ryPk - tplggtggne, 4th Ed., W A Benjam n, Inc.,
Menl o Park, Calif. (1987). 20 Cohen et al., U S. Pat. No. 4,237, 224.

Mani atis, T. efxi}| SEQUENCR: DESCRIPCE@Ni ABQ (IX ¥&xsor at ory Manual ), Col d Spring
Har bor Labor at vy 1982, U S tent No. 4,683, 195.

U S. Patent No%re%,’e%&ﬁi‘bfl"ﬁa asp g Qe Ky gmeo. 4. 800, 159.

Innis et al., PCR Protocols, Academ c Press, Inc., San Di ego CA, 1990.

EPA No. SZQ ’?;Og'g PCT | icati on No. PCT/US87/00880.

Val ker, G 4 TNEPRMATION OB SEQUIP|NO:Réad, Sci. (U.S.A ) 1992. 89: 392-396. 30
GB Application (Np.sebuBe: SBfkacterIsTIcS: PCT Application No.

PCT/ US89/ 01025. (a) LENGTHKWOhadino &éidal ., Proc. Natl. Acad. Sci. (U S A)
1989, 86:1173. fﬁ; §m=%¢1§g§ﬁs§ngle
PCT/ US97/ 15741 TRANDEDNESS : - 39 -
) D) TOPR : .

G ngeras T. R, et ‘al’. , B&G%p%ﬁeggt i on WO 88/10315. Davey, C.,
et a., Europea&riiPatoéﬁcUmmi’mapa::mi@?ubl i cation No. 329, 822.
Miler, H 1. (8} s@m&qsﬁ&%h%%t:' gz% \{\%31?0%96700'

fer Leu Thr Gly Gly Gly Gly Val Gly Tyr Thr

5 10

{2) INFORMATION FOR SEQ ID NO:8:

{i) SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 8 amino acids
{(B) TYPE: amino acid
(C) STRANDEDNESS: single
{D} TOPOLOGY: linear

{ii) MOLECULE TYPE: protein
{xi} SEQUENCE DESCRIPTION: SEQ ID NO:8:

Ser Phe Pro Gly Arg Gly Tyr Thr
1 5

(2) INFORMATION FOR SEQ ID NO:9:

(i} SEQUENCE CHARACTERISTICS:
{A) LENGTH: 9 amino acids
{B) TYPE: amino acid
{C) STRANDEDNESS: single
{D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:9:
Ser Phe Ala Asn Gly Tyr Gly Tyr Thr
1 5
{2) INFORMATION FOR SEQ ID NO:10:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 9 amino acids
{(B) TYPE: amino acid

{C} STRANDEDNESS: single
(D) TOPOLOGY: linear
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Fr ohman, M’W@%]ldzﬁk PCR Protocols: A Guide to Methods énd Ap¢rreRba £

1990, 5 Academc Press, N.Y. Chara, O, et al., Proc. Natl.
Acad. Sci. (U S.A) 1989, 86:5673-5677. Wi, D. Y. et al.,
Genoni cs 1989, 4:560. PCT/ 1433/ 05213. Seed et al .,
Proc. Natl. Aca SCI .. USA 84 3365 3369 1987. 10 Brichard et al.,
J. Exp. Med. 17 §%: prot Coulie et al., J. Exp. Med. 180,
36-42, 1994. (xz) SEQUEN&blnfzebRﬁmaL SEqNip nd:10Gancer 5:237-244, 1993.
Traversari et al., J. Exp. Med. 176 1453-1457. Traversari et
al ., |munogenetSeEsTa5 P£ﬂ53-13§5*213 P9 LBly ByT Thr  Egpovik et al., J. |mmunol.
I\/Eth 95, 99- 10@ 1986. Hansen et al., J. | mmunol. I\/tath. 119,
203-210, 1989. At herton et al., J. Chem Soc. Lond. Perkin
Trans. 1:5382) 13¥FORMATION FOR SEQB@OWG-tlaI , J. Exp. Med. 152, 1184-1193,
1980. (.ga% Sci ence 254:1643-1647, 1991. 20
De Plaen et al.,‘*Pr Lfi d au&‘S 2274-2278, 1988.

Mtchell, MS., et aB), lhiho std)l 1990 8: 856- 869.

Mtchell, MS., et aiq), swamnms sing88 48: 5883- 5893. WO 98/ 14206
PCT/ US97/ 15741 (D) TOPOLOGY: linear SEQUENCE LISTING (1)

GENERAL | NFORMALL; ONsor reure Tibe: AEBEd&EANT: Thomas Jefferson University

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:11:
Ser Leu Tyr Gln Gly Gly Tyr Gly Tyr Thr
10
{2) INFORMATION FOR SEQ ID NO:12:
{i) SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 8 amino acids
(B} TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
{ii) MOLECULE TYPE: protein
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:12:

Ser Leu Leu Thr Gln Pro Gln His
1 S

{2) INFORMATION FOR SEQ ID NO:13:
{i} SEQUENCE CHARACTERISTICS:
{A) LENGTH: 8 amino acids
{B) TYPE: amino acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:13:
Ser Asn Leu Asn Ser Pro Leu His
1 s
{(2) INFORMATION FOR SEQ ID NO:14:
{i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 10 amino acids
{B) TYPE: amino acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:14:
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| NVENTORS: Berd, Davi d, Parm ani, Gorgio PCTIUSQ'IIA g_, I TLE

OF | NVENTI KO 981438¢ | s Medi ating an | rmune Response and _ hods .
“of Use (i) NUMBER OF SEQUENCES: 20 ; (i v) CORRESPONDENCE ADDRESS:
(A) ADDRESSEE: Wodcock Washburn Kurt z4dMackiewicz & Norris (B)
STREET: One Liberty Place 46th. Fl oor (© dTY: Philadel phia

(D) STATE: PA Ser Tyr Ser (dfy TRURFR¥snd8u Gln rhe (F) ZIP; 19103

(v) COVPUTER READABLE FORM 5 (A) MEDI 3% TYPE: Fl oppy di sk

(B) COWUTER | BM PC conpati bl e (C) OPERATI NG SYSTEM

PC- DOS/ MV5- D@8y 1NFORMATION HOR) sE3ORD WeREs: Pat ent I n Rel ease #1.0, Version #1.30
(vi) CURRENT APPLI CATI ON DATA: (A) APPLI CATI ON NUMBER:

(B) FI LI NG DATE: {ip28 ] CTERISTICS: () CLASSI FI CATI O\: (vii)

PRI OR APPLI CATI ON DATA; LENSTA: @ aming AFidfpPLI CATI ON NUMBER. US 60/ 027, 002
(B) FILING DATE: 04- {g3TsHOR6z0NESS { \6ihi)e ATTORNEY/ AGENT | NFORMATI ON:
(A) NAVE: Beardel |, {mrioPOLOGY: linear  (B) REG STRATI ON NUVBER 34, 293

(O REFERENCE DR NVRER, .04 2294
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:15:

Arg Gln Thr Gly Gly Asn Glu Gln Phe
1 5

{2) INFORMATION FOR SEQ ID NO:16:

(i) SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 10 amino acids
{B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{ii} MOLECULE TYPE: protein

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:16:

Ser Leu Ile Arg Leu Leu His Glu Gln Phe
1 5 10

(2) INFORMATION FOR SEQ ID NO:17:

{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 12 amino acids
{B) TYPE: amino acid
{C) STRANDEDNESS: single
{D} TOPOLOGY: linear

{ii} MOLECULE TYPE: protein

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:17:

Ser Pro Glu Trp Thr Ser Gly Ala Asn Glu Gln Phe
5 10
{2) INFORMATION FOR SEQ ID NO:18:
{i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 8 amino acids
{B} TYPE: amino acid
{C) STRANDEDNESS: single
{D) TOPOLOGY: linear
{ii) MOLECULE TYPE: protein
{xi) SEQUBNCE DESCRIPTION: SEQ ID NO:18:

Ser Trp Gly Arg Gly Glu Gln Tyx
1 5

{2} INFORMATION FOR SEQ ID NO:189:
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(1 x) TELECOwWdds1@s§! ON | NFORVATI ON: (A TELEPHO\IEPC-B,%%&@?&SIOO

(B) TELEFAX: 215-568-3439 (2) | NFORMATI ON FCR SEQ I D NO 1:

SEQUENCE CHARACTERI STI CS: : : é& LENGTH: 11 am no aci ds

(B) TYPE: anmino acid (C) STRANDEDNESS: si ngl e + (D)
TOPOLOGY: | i near IJPE protein ' (xi) SEQUENCE
DESCRI PTI ON: SECS}S m 12 'olsgg,_dgrg Asp Arg Leu Asn G n Pro-@n H's
1 {B) TYPE: amino acidlO WO 98/ 14206

PCT/ US97/ 15741 (C} STRANDEDNESS: single - 41 - (2) | NFORVATI ON
FOR SEQ ID NO 2: P TQROROSELEMSE CHARACTER! STI CS:

(ii) MOLECULE TYPE: protein
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:19:
Ser Leu Gly Ala Gly Leu Val Gly His Glu Gln Tyr
10
(2} INFORMATION FOR SEQ ID NO:20:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 5 amino acids
(B} TYPE: aminoc acid
{C) STRANDEDNESS: single
{D} TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:20:

Phe Gly Xaa Gly Thr
1 5
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(A) LENGTH. 12 am no aci ds (B) TYPE: am no acid . (O .
STRANDEDNE®E? 914386 (D) TOPOLOGY: |inear PCTASKHASHEULE
TYPE: pr ot ep# xi ) SEQUENCE DESCRI PTION: SEQ I D NO 2:  Ser Leu
Ser Val Argl Fli§ BHEETLANS @y 0 A n Ha. 1 This Sheet Has BeenReplaced

10 (2) | NFORVAPESN: O SE® ]I D NO. 3: (i) S mmliqsﬂcs:
(A) LENGTH: FR—ak (B) TYPE: amn ] (O
STRANDEDNESS; ;i"ﬂ%' . (D TOPOLOGY: linea ECULE
TYPE: protert ' NCE DESCRI PTI ON: SEQ | D NO 3: Ser Phe

SEY Gy Leu Asn Giu G m Phthod of %_n&ratin T cells having the ;(r@ﬂerﬂy'\m%_{;fm
Q I D NO 4: (i) SEQUENCE RACTERI STI CS: (A LENGPH. 9
am no aci dsmalignant tumor ¢f3) huméanrand patticipatiog ¢h an immune respans} dizsaoRidNRERRNESHd
single tumor com{:r%in-gr%zasfegs;gf i near
5 (2)  immunizing said human with a composition comprising a hapten- modified
syngeneic human tumor cell, substantially in a no growth phase, and an
.adjuvant, wherein said human suffers from a tumor of the same type as said
hapten-modified syngeneic human tumor cell, thereby producing T cells
having the property of infiltrating said tumor of said human; and
10 (b)  isolating from said tumor obtained from said patient T cells that have been

elicited in vivo in said patient after the administration of said composition.
£ 2. The method of claim 1 further comprising expanding said T ‘cells in vitro.

3. A method of treating a tumor comprising administering to a patient suffering
from a tumor a composition comprising T cells that have the propefty of (1) infiltrating said
15 tumor and (ii) mediating an immune response against the tumor, said T cells selected from the i
group consisting of e
(@ T cells isolated from the tumor of said patient elicited in vivo as a result of
immunizing said human with a composition comprising a hapten-modified syngeneic tumor
cell substantially in a no growth phase, and an adjuvant, wherein said tumor cell is of the same
20 tumor type as the tumor of said human; ) D
(b)  invitro expanded clones of said in vivo elicited T cells; and

(c)  combinations thereof.

4, The method of claim 2 or 3 wherein said in vitro expanding step comprises
exposing T cells isolated from the tumor of said patient to a T cell stimulatory substance
25 selected from the group consisting of a cytokine, a superantigen and an antibody to a T cell

receptor protein.

MLl
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(ii) MOLECULE TYPE. protein (xi } THEOSEEEEHREFERNATI ON: _ SE

Ser Leu G yWOMAE Thy G u Al a Phe 1 PEPLACED 5 P SIRSTAL

| NFORVATI ON FOR SEQ | D NG 5: ' ("‘)“'SE@ENGE‘GH%TERI STI Cs.

(A) LENGTH: 9 ami no acids ¢®-TYPE amno acid - . (O

STRANDEDNESS: si ngl e (D) TOPOLOGY: linear - -=-(fi) MOLECULE
TYPE: protein 5. (Xl%emmaﬁ§%bﬁiﬂﬁﬂmﬁﬁ%h&mtmmorsele&@dﬂohﬁ
Leu Arg Asn Thr A u Al a Phe 5 (2)" 1 NFORVATI ON FOR

SEQ | D. NO: 6the group mn@mjngséxgg@md}mmgmmemawoma, sarcoma and pogsolig@ners. 10
am no acids WO 98/ 14206
PCT/ US97/ 15741 - 42 -

6. The method of claim 3 wherein said tumor is a malignant tumor selected from
the group consisting of melanoma, ovarian, colon, breast, rectal, lung, kidney, prostate cancer,

5 and lenkemia.

7. The method of claim 6 wherein said leukemia is acute myelogenous
leukemia.
8. The method of claim 1 or 3 wherein said tumor cells are autologous.

9. The method of claim 1 or 3 wherein said hapten in said hapten-modified
10 tumor cell is selected from the group of haptens that bind to lysine on the surface of cells
through e-amino groups, or that bind to -COOH groups on the cell surface.

10.  The method of claim 1 or 3 wherein said hapten is selected from the group
consisting of dinitrophenyl, trinitrophenyl, N-iodoacetyl-N'-(5-sulfonic 1-naphtyl) ethylene
diamine, trinitrobenzenesulfonic acid, fluorescein isothiocyanate, arsenic acid, benzene

15 isothiocyanate, trinitrobenzenesulfonic acid, and dinitrobenzene-S-mustard.

11.  Themethod of claim 3 wherein said composition is rmxed with the adjuvant

prior to administration.

12.  The method of claim 11 wherein said immunological adjuvant is selected
from the group consisting of Bacille Calmette-Guerin, QS-21 and detoxified endotoxin.

This Sheet Has Been Reﬁlaced
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(B) TYPE: am no acid
TOPOLOGY: |WQa8/i4206
DESCRI PTION: SEQ I D NS

TRANDEDNESS: si ngl e D
K {TYPE: protein (xiPFTSEQIM&E
er LEu Leu Gy Ala Asp Thr Au Al a Phe

1 5 REPLACED 14810 (2) | NFORMATI ON FOR SEQ I D NO 7:

(1) SEQUENCE CHARA( T CS: (A) LENGTH: 11 am no acids -

B) TYPE: kd A
gI'C])DC]_OGY filmnggra (}?fmﬂﬂoéca:%% %@é pr ot el n6 dixﬁertheragécom n!n@the

DESCRI PTI O\adrftinistrition6a fatient suffefing fiom catiter o&mxﬁmndﬂlgdtﬁtyry\abntﬁagd thgthodhr
5

l_ . 10 (2) 1 NFORVATI ON FOR SEQ I D NO 8:
E:Bg SEQUENCECTRRINIIE"TERI STI CS: (A LENGTH. 8 amino acids
TYPE: am no agjyd . W : raSdniH ;
TOPOLOGY: | near ¢)d  detecting T defid §' reSdpfdt diid having the prépelty of
5 infiltrating the tumor (i) prior to said therapy and (ii) at a point in time after -

commencement of said therapy; and
(b)  determining whether said therapy is effective based on whether the
infiltrating T cells expressing the same T cell receptor at said point in time
have been expanded compared to their pre-therapy occurrence by at least
10 about 2 standard deviations of their mean pre-therapy occurrence.

14.  The method of claim 13 wherein said immunomodulatory agent comprises

a composition comprising a therapeutically effective amount of a hapten modified syngeneic

L human tumor cell, killed or in GO phase, and an adjuvant, wherein said human suffers from
a malignant tumor of the same type as said hapten-modified syngeneic human tumor cell.

15 15.  The method of claim 13 wherein said detecting step comprises detecting e
expression of the T cell receptor of said T cell. ‘ ey

16.  The method of claim 15 wherein said detecting step comprises at least one
of amplification of nucleic acids encoding said T cell and identification of said T cell with a

monoclonal antibody.

20 17.  The method of claim 13 wherein said detecting step comprises at least one
of:
@) determining the cytokine profile of T cells from said tumnor;
(ii) determining the cytotoxicity of T cells from said tumor; and

(iii)  determining the proliferation of T cells from said tumor.

25 18.  Themethod of claim 13 wherein said detecting step comprises detecting the

appearance of complementarity determining region 3 of T cell receptors.
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(1) MOLECU
Ser Phe Pro

I@}Xiﬁaﬁ protein (xi) SEQUENCE DESCRI PTI ON: SEQ 1 D NO 8:

dy Tyr Thr 1 NSHFRTILOE FOR

SEQ I D NO 9: (1) SEQUENCE CHARACT ER STl EEN\ LENGTH: 9
am no aci ds (B) TYPE: anmino ad?d - DEDNESS:
single (D TOPOLOGY: |inear (1) MOLECO ' protein

(xi ) SEQUENCE DESCREPTI Clie fEotiNelaft 18 whefodh 1R appladard@ o Coympten

Tyr Thr

| NFORIVATI ON FOR SEQ | D NO 10:;

(2) i)
SEQUENCE mﬂﬂermmnsww3 of T cel receptpig)is sefaqtsdidrom thegrawp eqnsisting of SEQ ID NQB)

TYPE: am no
i near

36880 1 NO- 2, SEQ B NOTENEPIERO: 4529 b No: 5, sEQ 1 Ro: E5ELB"

PCT/ US97/ 15730: 7, SEQ ID NO: 8, SEQ ID NO: 9, SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 12,

5

SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO: 15, SEQ ID NO: 16, SEQ ID NO: 17, SEQ

. IDNO: 18, and SEQ ID NO: 19.

10

15

20

20. A method of screening for antigens having the property of stimulating a
specific T cell response directed against 2 human tumor type comprising exposing a T cell
having the property of infiltrating said tumor to a sample to be tested said sample
containing at least one antigen under conditions whereby said at least one antigen is
presented to said T cell, and assessing at least one of the following:

@) production of a cytokine by said T cell;
(i) cytotoxicity of said T cell against said tumor and
(iiiy proliferation of said T cell.

21.  The method of claim 18 wherein a nucleic acid sequence encoding the
antigen in said sample has been used to transfect a cell, which cell does not react with said

T cell without being transfected with said nucleic acid sequence for said antigen.

22.  The method of claim 18 wherein said stimulation of said isolated T cell

comprises observing release of a cytokine.

23.  The method of claim 20 wherein said cytokine is selected from the group
consisting of tumor necrosis factor, gamma interferon, and an immunostimulatory
interleukin.

24. A method of treating cancer comprising administering to a human afflicted
with a malignant tumor, a composition comprising a therapeutically effective amount of a
T cell having the property of infiltrating said tumor, and participating in an immune

response directed against said tumor.
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11115 D1IWAL 3 200

- 43 - (hii)pg VOLECULE TYPE: prote M\UH &EQJENCE DESCRI PTI ON:
SEQ I D NOW@M/4206 Ser Tyr Pro G n Al PCTIUS97/15741 '
5 (2) 1 NFORMATI ON FOR SEQ I D NO: 11: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH: 10 am no acids -5¢B) TYPE: amino acid (O
STRANDEDNESS: si ngl e (D TOPOLOGY: |inear (i) MOLECULE

TYPE: protein 25. (xAn 1%&%3@56&[ cagablé ofiﬁl&dﬂn@@nﬂlparnmpanngﬁﬁrad—eu
Tyr A@n Ay Ay Tyr Ay Tyr Thr
10 (2 |IWMQWWM cell selecteq frymﬁsmm@nsxsnng of,

amino acid @ T sisdslf piuRtbune B loB i it clicted y vippat seaall
| i near ‘of immunizing said human with a composition comprising a hapten-modified syngeneic
5 tumor cell substantially in a no growth phase, and an adjuvant, wherein said tumor cell is
of the same tumor type as the tumor of said human; and |
(b)  in vitro expanded clones of said in vivo elicited T cells.

26.  The isolated human T cell of claim 25 capable of mediating regression of
a tumor.

10 27.  The isolated human T cell of claim 26 expressing a V[ receptor.

28.  The isolated human T cell of claim 27 may change wherein said T cell has
a VP14 receptor.

29. A pharmaceutical composition comprising (i) a therapeutically effective

amount of a T cell, said T cell having the property of infiltrating a tumor of a human, and

15 being expanded upon immunization of said human with a composition comprising a
hapten-modified syngeneic tumor cell and an adjuvant, wherein said tumor cell is of the
same tumor type as the tumor of said human; (ii) and a pharmaceutically acceptable carrier.

30. A peptide having an amino acid sequence selected from the group
consisting of SEQ ID NOS: 1-19. -

20 31. A method of generating T cells having the property of infiltrating a tumor
of a human patient afflicted with said tumor and participating in an immune response
against the tumor, comprising the steps of isolating from said tumor malignant T cells that
have been elicited in vivo in said patient by immunization of said patient with a
composition comprising (i) a hapten-modified syngeneic human tumor cell, wherein said

25 tumof cell is of the same type as the tumor afflicting said patient, said modified tumor cell
in a substantially no-growth phase, and (ii) an adjuvant.
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(ii) MOLECULE TYPE: protein (xi) SEQUENCE DESCRI PTION. SEQ | D NO 12:

Ser Leu LeWVOA¥14¥§ Pro G n His 1 { HRS BCEN HON FOR
SEQ I D NO 13: (i) SEQUENCE CHARACTERI g‘ﬂ %F-UACED (A) LENGTH. 8
am no aci ds (B) TYPE: am nesmcid Q) JTRANDEDNESS:
single (D TOPOLOGY: |inear (i) MOLECULE TYPE: protein
(xi) SEQUENCE DESGR| PTITHY.méihéd oftidid 1,20 or 31 whebeif séid nutheris AsmaligrianPfuindreu
Hi s 1 5 (2) | NFORVATI ON FOR SEQ I D NO 14: (i)
SEQUENCE CHARACTERI STI CS: (A) LENGTH: 10 ami no acids

d
ToPoLocy: 1inear 2> Theq! ghstalts FHERR sl sitor 8 £ lafigpant fompr, )

DESCRI PTI ON: SEQ | D NG 14:
34.  The composition of claim 29 wherein said tumor is a malignant tumor.
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WD 97/ 14206 . - PCT/ US97/ 15741
-44- woswidiee Ser Gy Thr Tyr Asn Au G n Phe 1PCTIUS97/15‘741 S.
10 (2) | NFORVATI ON FOR SEQ I D NG 15; (i) SEQUENCE .
CHARACTER! STI CS: (A) LENGTH/® anino acids (B) TYPE:
am no acid (C) STRANDEDNESS: single (D) TOPOLOGY:

| i near (i1) MOLECULE TYPE. protein (xi) SEQUENCE DESCRI PTI ON:
SEQ | D NO 15: Arg Gn Thr Ay Ay Asn Au A n Phe 1

5 (2) 1 NFORMATI ON FOR SEQ I D NO 16: (1) SEQJENCE CHARACTERI STI Cs:
(A) LENGTH 10 am no aci ds (B) TYPE: am no aC| d (O
STRANDEDNESS:  sid# RS R N M T A =Yt mea.r " ¢TI MOLECULE
TYPE: protei : S ¥ 5 oo N RSP

ot

ET
X,
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(xi) SEQUEESS/BESCR PTI ON: SEQ | D NO 16: Ser Leu || epérmshmstheu H s

G u dn Phe I 5 | O (2)
| NFORMATI ON FOR SEQ I D NO 17: éyg SEQUENCE CHARACTERI STI CS:
(A) LENGTH 12 am no acids (B) TYPE: am no acid (O
STRANDEDNESS: si ngl e (D TOPOLOGY: |inear (i) MOLECULE
TYPE: protein (xi) SEQUENCE DESCRI PTION: SEQ I D NO 17: Ser Pro
GQu Trp The Ser Ay Ala Asn A u dn Phe 1 5
10 (2) SRNFORMVATI ON FOR SEQ | D NO: 18: (i) SEQUENCE
CHARACTERLSTHEST (A) LENGTH: 8 am no acids B)x TYPE:
am no aci 1 (C) STRANDEDNESS: single D) Y:
linear & 36iT) MOLECULE TYPE: protein (xi) SEQUENCE DEEMRIOPTI ON:
SEQ I D Nog_sy-. Ser TrpEHy A'g Ay Gu A n Tyr 1 |PBL-1 5
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(2) INF SEQ I D NO 19: VO 98/ 14206 | }
PCT/ US97/ 1@%%%59? . 45 . PCTYSOJASIBQUENCE

CHARACTERI STI CS: (A LENG$I4.5 12 amino acids : (B) TYPE::
am no acid (C) STRANDEDNESS: single (D TOPOLOGY:

| i near (i) MALE TQPE: protein 4 (xi) SEQUENCE DESCRI PTI ON: SEQ
| D NO 19: Ser Leu Y@ a dy Leu Val @y Hs u dn Tyr 1

5 =@3) 71 NFRVRTON #DE SEQ | D NO: 20: (i)
SEQUENCE CHARACTERI STI (& =48-¢ 1 v LENGTH: 5 amino acids (B)
TYPE: amino acid B W &5 Es# single (D) TOPOLOGY:
| i near (i1) MOLECULE TYPE: protein

FIG. 2D
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(xi) SEQURNBBsRREIER PTION: SEQ I D NO 20: Phe Gy Xaa Gtpdmisrar 1
5 46

CLAI M5 . Ameh?gd of generating T cells in vitro,
which T cells have the property of infiltrating a malignant tunor of a
patient and participating in an i mune response directed agai nst-said
tunor, which nmethod conprises isolating fromsaid tunor obtained fromsaid
pati ent ] cef]ls that haflje been elicited in vivo in said patient after
the adnini sBr & i@n ©Of 1A% | m Ri Zi Ng conposition conprising a

hapt en- rmdi%i & %y@egeg MtNent tunor cell, substantially in a

no- grow h phase, and an "adjvant, wherein said patient suffers froma tunor
of the same type as sai . hapt en-nodi fi ed syngenei c patient tunor cell,
t hereby producing T cells @gving the property of infiltrating said tunor of
said patient, 0 The nethod of claim11 further
conprising expanding said fgcells in vivo. 3.

Use of T-cells obtainable I the nmethod recited in claiml, or in
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vitro expanded clones of said T-cells; or conbinations thereof, in thg , .
manuf act ur woes/t42e6 of a medi cament for treating a malignantpdwpdy,

4. The met hod of ‘claim2 or use of claim3 wherein said irnwtrgsm1
expandi ng step conprises exposingfh cells isolated fromthe tumor of
said patient to a T cell stinulatory substance sel ected fromthe group
consisting of a cytokine, a superantigen, and an antibody to a T cel
receptor protein, 5. The use of claim 3 wherein
said tunor is a malignant tunor selected from t he group consisting of
mel anoma, | ynphoma, adenocarci noma, sarconma, and non-solid tunors.

47 6. The use of claim3 wherein said tunor is a
mal i gnant tunor selected fromthe group consisting of melanoma, ovari an,
colon, breast, rectal, lung, kidney, prostate cancer, and |eukem a.

7. The us f cla¥s 6 in said |l eukem a i s acute e enous
| eukem a. e(u-f $ \Mﬁ? rg §,g

S, o L e

Patient

FIG.3A
FIG.3B

Patient JB
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8.  The ' or use of claim3 wherein said tumor cells e ‘¢
aut ol ogoys REPLACEMENT SHEET 9. The method of claim1 or use of claim3

wher ei n daifd hapten THn S} hapt en- nodi fi ed tuno f KHEteh
the groug gf hgg:tggl de] ind to lysine on the s:ﬁgace Gﬁﬁﬁﬂcs t hr ough
[err]-am ng groups, "or that bind to “8ooH groups on the cell surface.

10. The or use of claim3 wherein said hapten is

sel ected] _fromthe group cpnsistigd.afl ™ Sitrophenyl, trinitrophenyl,

N-i odoacetyl - N -Tsurtortc—1- naphytyl) ethyl ene di arri ne,

trinitrobenzenesul fonic acid, and dinitrobenzene-S-nustard.

11. The use of cla

23 wart prtor e ag@%@gfgen@maﬂg? SRPAMS NP 2l 568 il bpdyor

cl ai ninfiltratthg nendtigsait durady efapitientsand pharipacng ncm itniming rasppnse directsd st i ng  of
Bacille_ Calnette-Querin, Q 2T, and detoxified Sndot oxi n

13. 3OS EHG BRYs wmlr%cqwss: iselaung, era said gymar %ﬁ@@rfrwéwﬁw&%er ein
sai d T crtﬂf{h av%%@?x{ €l§c§L§% %Q{;ﬂ,g' Ssé{d?%ak gxr\]c Cf.tft%r ﬁ\e%n?ﬁ\tang%{' S{u&&l&{lﬁén Cancer

an | nmunono at or

det ect:b:ﬂg@nfbd@ddi&:ﬁwﬁ )C@kdn—xﬁ@&ﬁéﬁ §ingéleich a@x@ﬂul tﬁmba&dun mHsﬁﬁuznr aperty Of
infiltrating the tunor (i) prior to sald%ﬁera%/and at ap0|nt I n
T

ti me &PteEpwth phase, and an adjuvant, wherein said patgag selfpenirowmra tg@pﬂof the saips/ typaagl
(b) sgﬁtﬁap@nnﬁggﬁwgn nexcs gazlmd ttrt]uenroarlggll tﬁerggyfpergéucmg P E%amgm]eptrgggrtyt he

s/ ofinfiltrating said tumor of said patient

2. The method of claim 1 further comprising expanding said T cells_in vivo.

3. Use of T-cells obtainable by the method recited in claim 1, or in

vitro expanded clones of said T-cells; or combinations thereof, in the manufacture

of a medicament for treating a malignant tumor.

4, The method of claim 2 or use of claim 3 wherein said iz vitro expanding
step comprises exposing T cells isolated from the tumor of said patient to a T cell stimulatory
substance selected from the group consisting of a cytokine, a superantigen, and an antibody to a2

T cell receptor protein,

5. The use of claim 3 wherein said tumor is a malignant tumor selected from

the group consisting of melanoma, lymphoma, adenocarcinoma, sarcoma, and non-solid tumors.

) O Y O
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48 T ) infiltrating T cells expressing the sane T cel
receptor at said point in tine R CEMENTSHEET
conpared to their pre-therapy occurrence by at | east

about 2 standard devi ations of their_mean pre-therapy occurrence.

14. The method of claim 13 wherei it/ said I mmununonodul at ory agent
conprises a conposition conprising a therapeutically effective anmount of a
hapt en- nodi f i ed, synges@s€ot d¥aini Pwhertinsaid tambt is akndligeatt ormomseBoted ifase, and
an adj uvant, wherein said patient suffers from mal i gnant tunor of the
sane thegreup sonsEting REpeERORBITRTIAN CelPRJURBL.CeHak f‘l’é‘ﬁt kifagypproglafq cancer,

15. n%kneihod of claim 13 wherein said detecting step conprises

det et ng g?%ression of the T cell receptor of said T cell.

16. The net hod of claim15 wherein said detecting step conprises at |east
one of (i) anplification of nucleic acids encoding said T cell receptor and
(ii) identification Bfeusaofichimémwhereicuajst lovkamit it aguigrmsiagsneys lewkemiody .

17. The net hod of claim 13 wherein said detecting step conprises at |east
one of (1) determ ning the cytokine profile of T cells
fromsaid tumdrg  The method of claifd | br useXFLRIAB RISk D81 BMRRIRN &ely of T
cells fromsaid tunor; and (111 ) determning the

prol ifueslagowsn of T cells fromsaid tunor. 18. The net hod
of claim 13 wherein said detecting step conprises detecting

AN

9. The method of claim 1 or use of claim 3 wherein said hapten in said
hapten-modificd tumor cell is selected from the group of haptens that bind to lysine on the surface

of cells through g-amino groups, or that bind to -COOH groups on the cell surface.

10.  The method of claim 1 or use of claim 3 wherein said hapten is selected
from the group consisting of dinitrophenyl, trinitrophenyl, N-iodoacetyl-N'-(sulfonic 1-naphytyl)

ethylene diamine, trinitrobenzenesulfonic acid, and dinitrobenzene-S-mustard.

11.  Theuse of claim 3 wherein said composition was mixed with the adjuvant

prior to administration.

12. The use of claim 11 wherein said adjuvant is selected from the group
couststing of Bacille Calimette-Guerin, Q-21, and detoxified endotoxin,

13, A method for assessing the effectiveness of a cancer therapy, wherein said
therapy comprises administration to a patient suffering from cancer an immunomodulatory agent,

said method comprising

(@)  detecting in vitro a T cell receptor of T cells having the property of

infiltrating the tumor (i) prior to said therapy and (ii) at a point in time after

commencement of said therapy; and

(b)  determining whether said therapy is effective based on whether the

TLALEMENT SHEFY
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t he sequence of "conplenentarity determning region 3 of said T cell

recept or. 19. The net hod of cl ai rei
sequence of said conplenmentarity determ ning regi on%%&g&ﬂﬁﬁ'r

Is selected fromthe group consisting of SEQ ID NO 1, SEQ ID NO 2, SEQ ID
NO 3, SEQID NO 4, SEQID NO5, SEQ # NO 6, SEQID NO7, SEQID NO 8, SEQ
ID NG9, SEQID NG 10, SEQ ID NO 11, SEQID NGO 12, SEQID NGO 13, SEQID

NO 14, SEQ ID NO 1dbfilLSERy iTQcﬂprl&sm@E@ daRleNQeelllredeptobltsdiDpdit inkftne and
49 SEQ ID NO 19. 20. A et hod of screening for

anti gens having the b%vsﬁvém Spendask qompagedita gheir BrpshsrapycocruTEIce by atlsavise
directed agai nst a pati conprises exposing a T
cel | having the propgt? %anﬂ%ﬁ dlci""%g?r?s %hé%‘i xaeﬁwghetr@yaocgémcg to be

tested, said sanple containing at |east one antigen, under conditions

whereby said at | east one antigen is presented to said T cell, and

assessing at | edst oidbe oﬁthdd@ftMGWWhgrein said immunomodulatory ajent copmssict i on

of aC)étome xmtg of said T
%

cel | 5 ai“ﬂgi’“%’h%/‘%i"lf‘tﬁﬁﬁa tg\ﬁx&péutlcally effective amoun(t Iof %- gtﬁt}-mo\ﬁ%g SYIESPESf said T
cel | . patient tumor cell, kxlled or iR 50 phadd) 8ndBh BEEVAL, WAL AQ pMAE SlelkrS5BHGI €1 ¢ acid

sequence encodi ng t
malignant tumor of the same type as said hapten-modified syngeneic patient tumor cell.

et 15.  The method of claim 13 wherein said detecting step comprises detecting

expression of the T cell receptor of said T cell.

16.  The method of claim 15 wherein said detecting step comprises at Jeast one
of (1) amplification of nucleic acids encoding said T cell receptor and (i) identification of said

T cell receptor with a monoclonal antibody.

17. The method of claim 13 wherein said detecting step comprises at least ane
oft

) determining the cytokine profile of T cells from said tumor;

(i)  determining the cytotoxicity of T cells from said tumor; and

(i)  determining the proliferation of T cells from said tumor.

18.  The method of claim 13 wherein said detecting step comprises detecting

the sequence of complementarity determining region 3 of said T cell receptor.

1S.  The method of claim 18 wherein the Sequence of said complementarity
determining region 3 of T cell receptors is selected from the group consisting of SEQ 1D NO:1,
SEQ ID NO:2, SEQ TD NO:3, SEQ ID NO*4, SEQ ID NO:5, SEQ IDNO:6, SEQ [D NO:7,
SEQ 1D NO:8, SEQ ID NO:$, SEQ ID NO:10, SEQ ID NO:11, SEQ D NO:12, SEQID
NO:13, SEQ ID NO:14, SEQ TD NO:15, SEQ ID NO:16, SEQID NO:17, SEQ ID NO:18, and
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antigen jn-said'sanple has been used to transfect a cell, which cell does
not react with said T cell wthout being transfecte 1.1, h | '

acid sequence for said antigen. 22%%&%%%@5&%
20 wherein said stimulation of said i4§ol ated T cell conprises observing

rel ease of a cytokine. 23. The net hod of claim 22
wherein said cytokine is selected fromthe group consisting of tunor

necr os¥Q IPAPJS, ganmm interferon, and an i munostinul atory interl eukin.

24. An isolated patient T cell capable of infiltrating and participating
In an imune response against a tunor, said T cell selected froma group

consisting of, 20, A method of screeﬁsxiﬁ% tfor a]:ﬁtiggslh%vihé HeAr§ by %iﬁﬂﬁxih#ﬁn r of a

patient elicited in vivo as a re o} nmuni zi ng
sai d yraeile celliresponsecdirastediaghinst aqmtipnti teinngtype halitlemetiodicbinprses exposing a

synge ei]g t unor, cell sul%st ntjally 1n a no-grpj)wtg’ phasc, .and an adj uvant,
wher et 7e5 having themroregty olprfiltsatngisaiddumar to mipmplg todedesteds said spppleof  sai d
5?;‘/'0eglsnit%1iﬁ?% at llx_easct Spe antigen, under M ditior's Whkttdbl 2ifSPRA e TAYASs ;S)rfese%@d%' n
REPL AGEMENE SiddETsessing at least one of the following: 50

25. The i sol at(ﬁd patient T cell of clajm 24 capable of nediating

regression of att unBreduction of a cytokine by said T cell;
(i) cyotoxicity of said T cell against said tumor and

\ (i)  proliferation of said T cell.

21, The method of claim 20 wherein a nucleic acid sequence encoding the

antigen in said sample has been used to transfect a cell, which cell does not react with said T cell

without being transfected with said nucleic acid sequence for said antigen.

22. The method of claim 20 wherein said stimulation of said isolated T cell

comprises observing release of a cytokine.

23.  The method of claim 22 wherein said cytokine is selected from the group

consisting of tumor necrosis factor, gamma interferon, and an immunostimulatory interleukin,

24, Anisolated patient T cell capable of infiltrating and participating in an
immune response against a tumor, said T cell selected from a group consisting of,

(@) T cellsisolated from the tumor of a patient elicited in vivo as a result of
immunizing said patient with a composition comprising a hapten-modified
syngeneic tumor cell substantially in a no-growth phasc, and an adjuvant,
wherein said tumor cell is of the same tumor type as the tumor of said
patient; and,

(b)  invitro cxpanded clones of said in vivo elicited T cells,

REPLACEMENT SHEET
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'26." The isolated patient T cell of claim25 expressi t

27. ‘The isolated patient T cell of claim26 wherei nQEM@MEAEE%gET
V[err] 14 receptor. 28. A pharnmaceutical conposition
conprising (i) a therapeutically effective anount of a T cell, said T cel
havi ng the property of infiltratingsg tunmor of a patient, and being
expanded upon i mruni zation of said patient wwth a conposition conprising a
hapt en- nodi fi eds. symgeiiated patiesit T edll ofutaimadd agjhle afmediavmgrregnessimi af at unor
cell is of thewsanme tunor type as the tundr of said patient (ii) and a
phar et i cal |y acceptable carrier. 29. A peptide
havi ng an am no aci d sequence selected fromthe group consisting of SEQ ID
NCS: 1- 19. 30. A nmet hod of generating T cell having the
property of infigl trJthienghlaed paient Ticell af §laikd Bhéxpadsting a(Vfidrevdpibr. sai d t unor
and participattTTg~in an i nmune response against the tunmor, which nethod
conprises isolating in vitro fromsaid tunor malignant T cells that have

compri ses i sol ating in vitro fromsaid turor mligna s that
w th a composi cdlon CHpIEER gt T Ak s 2T R0 ol il T

tunor.cehdy, wWherein said tunor cell is of the same type as the tunor
afflicting said patient, said nodified tunor cell in a substantially
no-growt h phase, and (ii) an adjuvant. 31. The net hod

of claim1, 20,_or 3 erein.said tunor is a.malignant tunmr. .

32.  The isol at®d pgtpg%{’“&Fe‘été‘i c%?poc?}t’ﬂ’rﬁ"ﬁwné\‘ﬂg‘é?ﬂ‘%%ﬁe ﬂ%ﬁﬁﬁeﬁ%’ a

neli gRatint of B YOI said T cell having the property of infiltrating a tumor of a patient, and being
expanded upon immunization of said patient with a composition comprising a hapten-modified

syngeneic tumor cell and an adjuvant, wherein said tumor cell is of the same tumor type as the

tumor of said patient; (ii) and a pharmaceutically acceptable carrier.

29. A peptide having an amino acid sequence selected from the group
consisting of SEQ ID NOS:1-19.

30. A method of generating T cell having the property of infiltrating a tumor of
a patient afflicted with said tumor and participating in an immune response against the tumor,
which method comprises isolating in vitro from said tumor malignant T cells that have been
elicited in vivo in said patient by immunization of said patient with a composition comprising (i) a
hapten-modified syngeneic patient tumor cell, wherein said tumor cell is of the same type as the
tumor afflicting said patient, said modified tumor cell in a substantially no-growth phase, and (i)

an adjuvant,
31.  The method of claim 1, 20, or 30 wherein said tumor is a malignant tumor.

32.  The isolated patient T cell of claim 24 wherein said tumor is a malignant

tumor.
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51 33.  .The tonposition of claim28 wherein said tumor is a malignant

tunor. '
~ REPLACEMENT SHEET
51
33, The composition of claim 28 wherein said tumor is a malignant tumor.
o
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