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by introduci ng new i nmunol ogi cal determ nants on cells. Mtchison
Transplant. Proc., 1970, 2, 92. Such a "helper determ nant", which can be
a hapten, a protein, a viral coat 10 antigen, a transplantation antigen, or
a xenogenous cell antigen, could be introduced into a popul ati on of tunor
cells. The cewb9e¢y@atd d then be injected into an individual PGRESINEWIH be
expected to be tolerant to the growth of unnodified tunmor cells.
Cinically, the hope was that an 15 i nol ogi ¢ reacti on woul d occur

agai nst the hel per deterninants, as a ¢onsequence of which.the reaction to

the acconpanygggggﬁsbﬁﬁ S GERATRYENRS t UunOr . cel |'s which woul d ot herwi se

be tolerated are destroyed. Mtchison, supra, also suggests several nodes
of action of the hel per 29 wigt ehebnbrdd imahedilngol1y thett tumeruneddsfi ed
cells are nerely attenuated, in the sense that their growh rate is

sl owed down or bthei specstieptantiibeny (BSAmyiRichogre BP% RIeSINcPRaBEHEMAD)
that hel per determ nants nerely provide points of attack and_so eng | e the

nmodi fied cel | scEdlBeaRd| tRAf [5yie23MPHne OSEs iEn5 RS T 2 1EERP B 285 nst
TSA; 3) that_th | . det i h i j h
o B BAPLEORS SPRONEE, g Tt SheRfibly Nty A6s BRcelih, 2

bi ndi ng ion of e cell's 1nthe W
96/ 40173 PCT/U§%§§Q§5&& that3 tHel ARtuRar fefforidee tBodyaf @sulidnpeniaateasedi n
particular, in ynmph nodes. Fujiwara et al., J. Immnol., 1984a, 132, 1571
showed that tumgr iaekbauenmy ugat edmuntdhodivalhalettenmibants mn cephenyl (TNP),
coul d induce system c-imunity against unnodified tunor_cells in_a nurine
system provi dédtehasonheTransed apdr ePFPF st SHilsi i z84-t oot ahabﬁéﬁefn t he

absence of determinant", which can be a hapten, a protein, a viral coat

10 antigen, a transplantation antigen, or a xenogenous cell
antigen, could be introduced into a population of tumor
cells. The cells would then be injected into an individual
who would be expected to be tolerant to the growth of
unmodified tumor cells. Clinically, the hope was that an

15 immunologic reaction would occur against the helper
determinants, as a consequence of which the reaction to the
~accompanying TSA is increased, and tumor cells which would
otherwise be tolerated are destroyed. Mitchison, supra,
also suggests several modes of action of the helper

20 determinants including 1) that the unmodified cells are
merely attenuated, in the sense that their growth rate is
slowed down or their susceptibility to immunologic attack
increased; 2) that helper determinants merely provide points
of attack and so enable the modified cells to be killed by

25 an immune response not directed against TSA; 3) that the
helper determinants have an adjuvant action such as binding

to an antibody or promoting localization of the cells in the

-~

l



hapt en-specific suppressor T cells. Spleen cells fromthe treated mce
conpletely and specifically prevented the 10 growh of tunors in untreated
recipient animals. Flood et al., J. Immunol., 1987, 138, 3573 showed t hat
mce imunized wth a TNP-conjugated, ultraviolet ligr.:-induced
"regressor” womeovere able to reject a TNP-conjugated " prisgesssoasil t unor
t hat was ot herw se non-i mmunol ogi c. Mreover, these 15 mce were
subsequently resistant to challenge with wunconjugated "progressor tunor.
In another experinental system Fujiwafa et al., J. Immnol., 1984b, 133,

510 denonstrated that mce_sensiti : | g torochl.or ne. .. ( TNCB)
after cycl opho’éb%érmpc?é tp?et F%%DD rr%érﬁ Zf%%uﬁgm%{éi%%lggl'ofl gzgggg%‘é%‘ro%
tunors by in si{pihapiseni zation of tumor cells; subsequently, these
anin& s were specifically resistant to challenge with unconjugated tunor
cells. The existence of Fijiedts ethiadh ,cUosImmerael. Wilidi84aunddd f1EH ti ssues
has recently been denonstrated. Wltzien 25 and coworkers have shown that
class, | MHC r esheved &dat §6rpr etbifeSogdHgrBRR ' ittoRen @B AmuNi zed with

|
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that inmuni zatlon of mce mnt%eTNP-nDdified | ynphocytes results in the

devel opnent of mgpt eire Eigek! seddipdimehithi theceapar \in phel absemtd wef and
cytotoxic responses to TNP-nodified cells 5 in vitro. Shearer, G M Eur.
J. Imunol ., 1B3gtentsERificThepprrzany ) cells ynid@preseélEciTen WP

muni zation WEh 2 cIpi IRy ok 2oL PR £ St bR GoReNd O
10 growth of tumors in untreated recipient animals. Flood et
al., J. Immunol., 1987, 138, 3573 showed that mice immunized
with a TNP-conjugated, ultraviolet ligh:-induced "regressor"
tumor were able to reject a TNP-conjugated "progressor"
tumor that was otherwise non-immunologic. Moreover, these
15 mice were subsequently resistant to challenge with
unconjugated "progressor™ tumor. In another experimental -
system, Fujiwara et al., J. Immunol., 1984b, 133, 510
demonstrated that mice sensitized to trinitrochlorobenzene
(TNCB) after cyclophosphamide pretreatment could be cured of
20 large (10mm) tumors by in situ haptenization of tumor cells;
subsequently, these animals were specifically resistant to
challenge with unconjugated tumor cells.
The existence of T cells which cross-react with
unmodified tissues has recently been demonstrated. Weltzien
25 and coworkers have shown that class I MHC-restricted T cell
clones generated from mice immunized with TNP-modified
syngeneic lymphocytes respond to MHC-associated, TNP-

" modified "self" peptides. Ortmann, B., et al., J. Immunol.,



unnodi fied autol ogous cells is of considerable interest because it may be
relevant to two clinical problens: 1) 10 drug-induced autoi mune di sease,
and 2) cancer inmmunotherapy. In regard to the forner, it has been
suggested that ingested drugs act as haptens, which conbine wth norna

ti ssue proteiwolgigitang i mmunogeni ¢ conpl exes that are recoRgu/usseoIsyl T
cells. Tsutsui, H, et al., J. 15 Inmunol., 1992, 149, 706. Subsequently,
aut oi mmune di sease, e.g., system c |upys_erythenmatosus, can devel op and
continue. even after w thdrawal of absence of the offending drug. This

woul d inply theggyentiqyal rdeper ath tudk idnl Yiphooy teen eBahbTigked reant with
unnmodi fied tissues. 20 O hers have shown that nenbranes or peptides from

cell's, and in omeurcizee ianpeft miee fwidh aNPrm@@;frﬁQ/hﬂmpprYQESTreﬁﬂHts
Iynphocyte response in vitro. Heike, M, et al. Innunothe;ﬁg 1994
15: 165- 174, di smmd@vwépnmanféfofstﬁ%smaﬁ%g‘?%éh&ﬁdeﬁﬁhﬁh’c

cyt ot oxic T 25 | ynphocyt.es asna nenbran ti ThIS
reference i denPFeIEFeT@AEr é% %Y%ﬁﬁf’ﬁ‘gl Ct hESPEPTIT & of%N%TElggr elée%ncseelslsand ¢
associ at es hese Jiffer eg&ggrg\%ttbdlgf?_ﬁ@ncgs W RA01437PCT) Ug}ﬁ/ 09511 -

5 in inmunoge |C|%y of the tunbrs used and the node of i mmuni zation, for

exanpl e. Q her gn& gRdntiihat of heyfseagitieli eDioftddimyn immhanattoretich by
cytotoxic T cells is nmediated by a nunber 5 of peptides, Slingluff, C, et
al., J InnunolDgg-kﬁQHNE5®OQQSSEQQﬁsxﬂmsbﬁélCehis t&t ¥ ISPOnfnEe J. Cancer
1994 57: 413- 418; and Castelli, C. é J)d %1 1995 1%} 363- 368,
the di scl osur e¥nBPdida@Es éPéoFﬂgﬁ?%d?%¥€Hlﬁe? jgonsiderable interes

because it may be relevant to two clinical problems: T)

10 drug-induced autoimmune disease, and 2) cancer
immunotherapy. In regard to the former, it has been
suggested that ingested drugs act as haptens, which combine
with normal tissue protein forming immunogenic complexes
that are recognized by T cells. Tsutsui, H., et al., J.

15 Immunol., 1992, 149, 706. Subsequently, autoimmune disease,
e.g., systemic lupus erythematosus, can develop and continue.
even after withdrawal of absence of the offending drug.

~This would imply the eventual generation of T lymphocytes
that cross-react with unmodified tissues.

20 Others have shown that membranes or peptides from
cells, and in one case a peptide from a virus, may elicit a
T cell lymphocyte response in vitro. Heike, M., et al., J
Immunotherapy, 1994 15:165-174, disclose a method of
stimuliating mouse and human antitumor cytotoxic T

25 lymphocytes (CTL) with plasma membrane preparations. This
reference identifies differences among the reports of CTL

responses and associates these differences with differences



by reference inits entirety. Each of these references 10 indicates that
there are a nunber of T cell defined epitopes which are unique to a given
tunmor. None of these references disclose a tunor cell extract which is
obtai ned by hapten nodification of a tunor cell. The conmmon denom nat or of
t hese experi nwotes/40133 15 sensitization with hapten in a m | PEuU$0M1L ch
suppressor cells are not induced.. Spleen cells fromcycl ophospham de
pretreated, TNCB-sensitized mice exhibjitged radioresistant "anplified

hel per function"” i.e., they specifically augnented the in vitro generation
of anti-TNP cytigt @%inGhéyeniddQyMoEeauer cumdhae useasananpheé fueid kgl pers had
been activated by in vitro exposure to TNP-conjugat ed aut ol ogous

| ynphocytes, timeyniepeiabl €oroexagrbdt cytotoxicity to unrel ated antigens

as well, including tunor_antigens (Fujiwarg et al., '1984\13;% Fl ood et al.,
(1987), supra, showed t RAEhe4H §eEﬁ%Fi thiiae'ﬂ %? FECREPLELTT AT VY UIEE nedi at ed
by T cells wt r&\etlg%oggeggf%/so% Lk otoxid ¥ "%-1’15L§I4;ned+a-:]eld %Tgﬂasm%éks
that these cell's™were con ragup ressor cells, a new class o

i murbor egul ag org Fepthibs, \WRi9614@%73c PCTé 4J306/,095 TAmuno fogyt mimenot her apy of
patients with nel anoma has shown that adm nistration of cycl ophospham de,
at high dose (13@02989+34§3 0MdldwldoTe, (80G&Ing/ NRY., Jt hfaecadayd Mef ore
sensitization with the gri mary anti ?en keyhol e |inmpet 5 henocyani n mar kedl y

augnent s the adfuitdpridh AHEREFEd Lty e @ Ripdisendi t F3®t &b Y2 antigen
(Berd et al ., C%r6 B??a’ th]ég%%’scgégufggﬁf %aa@%egrge%coz]p?%%%ed‘lﬁer%%g5) )

Low dose cycl oSpham de pretrea n ows patients w
by reference in its entirety. Each of these references

10 indicates that there are a number of T cell defined epitopes
which are unique to a given tumor. None of these references
disclose a tumor cell extract which is obtained by hapten
modification of a tumor cell.

The common denominator of these experiments is

15 sensitization with hapten in a milieu in which suppressor
cells are not induced. Spleen cells from.cyclophosphamide
pretreated, TNCB-sensitized mice exhibited radioresistant
"amplified helper function" i.e., they specifically
augmented the in vitro generation of anti-TNP cytotoxicity.

20 Moreover, once these amplified helpers had been activated by
in vitro exposure to TNP-conjugated autologous lymphocytes,
they were able to augment cytotoxicity to unrelated antigens
as well, including tumor antigens (Fujiwara et al., 1984b).
Flood et al., (1987), supra, showed that this amplified

25 helper activity was mediated by T cells with the phenotype
Lyt'1*, Lyt'2", L3T4", I'J" and suggests that these cells were
contrasuppressor cells, a new class of immunoregulatory T

- cell.



nmet astati c nel anoma to devel op del ayed type hypersensitivity 10 to

aut ol ogous nel anoma cells in response to injection wth- autol ogous

mel anoma vaccine (Berd et al., Cancer Res., 1986, 46, 2572). The

conbi nati on of | ow dose cycl ophospham de and vaccine can produce
clinically inwonsantsregression of netastatic tunor (Berd eRCHUS96(09986),
supra; Cancer Invest., 15 1988a, 6, 335). Cycl ophospham de adm ni stration
results in reduction of peripheral blogd. |ynphocyte non-specific T..
suppressor function (Berd.et. al., Cancer Res., 1984b, 44, 5439; Cancer
Res., 1987, 47, 3317), pasthbtyedpydesl phtpent CRdith GB15FRAMa Shyprsissar
inducer T cells (Berd et ‘al., 20 Cancer Res., 1988b, 48, 1671). The
anti-tunor ef fetdts aafmintilstgsat bonuredt secipphesphaniieapssahigh des¢i M by
the excessively long interval between the ipitiation of vaccine

adni ni strati orm@¥)t BE Hew AWERP O ORI ALY ay EBFEG pLrYHEPEENSi tivity to the .
tunor cells (Berd et, al., P S88c, 29, 408

[ ., _Proc. 25 Aner. Assoc. C S

(#1626)) . The?%?%“rtel,zattﬁgpew?'é%ﬁ%}?s PYIMEEY #8-t %g{aeg’gloﬁgel% Fapeutic )
efficiency ef 3C GlaRRe b By NRiG et sTRRE b FHMINGARINC of VI DEY 4D 1ADe .
PCT/ US96/ 09 11§%&}%Dnst ttﬁlrm(ra ?ynnunoleogissts now agree that T %/rrphg}?yte,
white cells responsidis thioicyut®rcHatmanttiyen (Béid tatatilon Catoet hes unor

mass is a prerequisite for tunor destruction by the i mune system
Consequent |y, B98@odtle#868;ofarceemeson Ra84Beeht f d@T82d oRCHHA®SHhas

become known as "TIL" therapy, as pioneered. by Dr. .Stephen_Rosenberg at
NCl. Dr. Rose‘ﬁlﬁ‘él‘%f’haﬁfd’h@f“ﬁgg p Wpﬁc?gbo‘f};? ogfﬁttﬁfﬁ&% ¢ 'ﬁger met ast ases

the few T I'ymphocyl &5 1 e13hEmD Al RIVeY oB" 858 ed type hypersensitivity

10 to autologous melanoma cells in response to injection with:-
autologous melanoma vaccine (Berd et al., Cancer Res., 1986,
46, 2572). The combination of low dose cyclgphosphamide and
vaccine can produce clinically important regression of
metastatic tumor (Berd et al. (1986), supra; Cancer Invest.,

15 1988a, 6, 335). Cyclophosphamide administration results in
reduction of peripheral blood. lymphocyte non-specific T .
suppressor function (Berd.et. al., Cancer Res., 1984b, 44,
5439; Cancer Res., 1987, 47, 3317), possibly by depleting
CD4+, CD45RA+ suppressor inducer T cells (Berd et al.,

20 Cancer Res., 1988b, 48, 1671). The anti-tumor effects of
this immunotherapy regimen appear to be limited by the
excessively long interval between the initiation of vaccine
administration and the development of delayed type
hypersensitivity to the tumor cells (Berd et al., Proc.

25 Amer. Assoc; Cancer Res., 1988c, 29, 408 (#1626)).
Therefore, there remains a need to increase the therapeutic

efficiency of such a vaccine to make it more immunogenic.



and greatly expanded their nunbers by culturing themin 10 vitro with
Interleukin 2 (IL2), a growh factor for T |ynphocytes. Topalian et al.,
J. din. Oncol., 1988, 6, 839. However this therapy has not been very
effective because the injected T cells are limted in their ability to
"honme" to thewowasei7xite. 15 The ability of high concentratPormssensti2 to
i nduce -l ynphocytes to becone non-specifically cytotoxic killer cells has
been exploited therapeutically in.a nanﬁ[ of studies (Lotze et al., J.

Bi ol . Response, 1982, 3, 475; West et al., New Engl. J. Med., 1987, 316,

898) . However, 20 this yppr 03By NasmbRARiLEL! R bYgidle 3gyere toxicity of
hi gh dose intravenous |IL2. Less attention has been given to the

observation t haymphsdyiewemicaeneebl ¢ atdspemsable L Pof afum@Actimasnasy,

i mmunol ogi cal adj uvant by inducing the expansion of antigen activated T
cel | s (Tal nadgénéileyatiauariase Res.tumpsy T98F, 1872 Bromqusise or atumor
Lancet, 1989, 1, 15). . Therefore, there remaing a need to underséa d and
attempt to  eXBFBPECTIRF BYetBF FTU5S ST CeRuRGh SURet ey vaRDS 9e51

96/ 40173 PCT{ U3R6L0951L: v B HHORN AOIBSALE Red igvedet ! ress
uni que surf%cgga%??genéx}ecggn?zabfga%y T yﬁp%ocytes..é%ﬁ?,QES%ﬁ.sé Cancer
Res., 1981, 41r7361; chMeruder aBr gg@eeerdd byebral stepkn FERnbé281at Avd .
1643; Mukherji, B., et al., J. Imunol., 5 1986, 136, 1888; and Ani chini,
A, et al., J. DrnmBosdnbergl @84, othgrs 3602 eHowaceed framidcimasr apecer C

approaches to date have been limted by the djfficulty of inducing an
effective T ceMPrastRstedtelpYniel vy eénfh@%n%r? ﬂﬁ“ﬁﬁ}lThEF%£%ﬁ§a

severaL nDdelSa85089§§§ig(éﬁiéghgﬁa{ﬁéir numbers by culturing them in

10 vitro with Interleukin 2 (IL2), a growth factor for T
lymphocytes. Topalian et al., J. Clin. Oncol., 1988, &,
839. However this therapy has not been very effective
because the injected T cells are limited in their ability to
"home" to the tumor cite.

15 The ability of high concentrations of IL2 to
induce lymphocytes to ‘become non-specifically cytotoxic
killer cells Has been exploited therapeutically in.a number
of studies (Lotze et al., J. Biol. Response, 1982, 3, 475;
West et al., New Engl. J. Med., 1987, 316, 8958). However,

20 this approach has been limited by the severe toxicity of
high dose intravenous IL2. Less attention has been given to
the observation that much lower concentrations of IL2 can
act as an immunological adjuvant by inducing the expansion
of antigen activated T cells (Talmadge et al., Cancer Res.,

25 1987, 47, 5725; Meuer et al., Lancet, 1989, 1, 15).
Therefore, there remains a need to uaderstand and attempt to

exploit the use of IL2 as an immunological adjuvant.



10 what appears to be tolerance to human tunor-associ ated antigens. They

i nclude: 1) Tunor antigen-specific suppressor cells that down-regul ated

i nci pient anti-tunor responses. Mikherji, et al., supra; Berendt, M J.
and R J. North., J. Exp. Med., 15 1980, 151, 69. 2) Failure of human
tunor cells twooshowest.. T. hel per cells or to provide costi hal/aswrgsisi gnal s
to those T cells. Fearon, E. R, et al., Cell, 1990, 60, 397; Townsend, S.
E. and J. P. Allison, Science, 1993, 259, 368; and 20 3) Reduced surface
expression of major histoconpatibility products on tunor cells which

limts their recogniti iy het@hbhas Rild &elibred.to SBPrRASS undqueancer
Bi ol ogy, 1991, 2, 35. None of these hypotheses has yet been corroborated

in a clinical sustfeoe 2% ifeesguetooiizahles/dy Anbympherwies.f @ldtubord.is the
devel opimrent of a productive systemc T cell nediated tumor- specific
i muni ty. TunocCasgesi Ree: i kghit 1w a@" H6ERBTUdeRhe -pr Plrafy -t unor
site as well as i.n clearing |1 %{%)?]9244}%173.P / US96/ 0951 metastatic
foci at distantCsFPES: T gdhdr ot h' ot Eir o mFutniatqy hds BEERER RO t o
be a highly sffeél%ét ﬁgsé,e%f%'a%eaﬂaeﬂﬂiéﬁm,C@J.',-g@'Al_.l,nta_e.r aGhiupdiand the "
production of a  nGnber’ of cytokines. OF late, studies in a nunber of human
5 and nurine sys$genshayeashownabhated, clruncekppasas: ambpeoastpar aded
into two categories ternmed Type | and Il (Mdssman, et al., J. Immunol.
1986 136: 2348) da¥gpbave respoddadtadeby ridtpuididdiretty Rt daddicapaenn of
del ayed type ~hyper sensitivity (OTH . A& 352018 6 L0 sTacLoRNAge
There are several models proposed to explicate
10 what appears to be tolerance to human tumor-associated
antigens. They include:

1) Tumor antigen-specific suppressor cells that
down-regulated incipient anti-tumor responses. Mukherji, et
al., supra; Berendt, M. J. and R. J. North., J. Exp. Med.,

15 1980, 151, 689.

2) Failure of human tumor cells to elicit .T helper
cells or to provide costimulatory signals to those T cells.
Fearon, E. R., et al., Cell, 1990, 60, 397; Townsend, S. E.
and J. P. Allison, Science, 1993, 259, 368; and

20 3) Reduced surface expression of major
histocompatibility produtts on tumor cells which limits
their recognition by T cells. Ruiter, D. J., Seminars in
Cancer Biology, 1991, 2, 35. None cf these hypotheses has
yet been corroborated in a clinical system.

25 The goal of active immunotherapy for tumors is the
development of a productive systemic T cell mediated tumor-

specific immunity. Tumor specific immunity would act both

at the primary tumor site as well as in clearing small



10 activation and the production of interferon-gamma (I FNy), and have been
shown to be associated with the resolution of human |eprosy (Yamanura, M,
et al., Science 1991 254:277- 279) and nurine |eishmaniasis (Scott, P., et
al ., I'mmunol ogi cal Review 1989 112:161-182) Type. |l responses 15 are
associ at ed wiwbosme7pr oduction of L4 and 1L10, prinmarily RTFE86/695tINt i body
responses, and are associated wth the progressive fornms of |eprosy
(Yamamura, M, et al., supra) and |eishmniasis (Yamanura et al., supra;
and Scott, P., et al., supra.). In addition to the devel opnent of DTH, 20

Type | responsggtwRuke;bersxpent adst anendiaiece t tBeggaredddivh ogf Tt vaDI
specific CTL via upregul ation of MHC and tunor associated antigens as wel |

as enhanced antimpenipyebantldsmshogrcondes v thdghdyakegethtddd\yrespodget i on.
More recently, Type | and Il responses have been shown to be cross

regul.ating: 25 TEENLFipghFellCehlpdnFer3siths@s, thfi PECIHSF Z98d °EL20 i nhi bi t
T | (Scott, J. .| |.. 1991 147;3149- 3155; . Fi ' t J.
ype (Sco fﬁ%@@gﬂg?gﬁgﬁﬂkl es’, O§ ate, é%udqggyéglgngﬂ&%ﬁfgﬁ hﬁka

| munol . 1991 n'theé ei shimanra’s em no ion 0

cytokines atgthed ¢sk9Re V3 SO LI PSHOWDIR971 e110residrRedl k@WSHEOr the

conversion of a Type Il to a Type I response, and, consequently, a change
from progressi spairatedt i 9to ttwveercatdegation wirnkelde Tgpsenisand Sdot(MpsER84,
supra). 5 Pisa at al., Proc. Natl. Acad. Sci. USA 1992 89:7708-7712
detected | L10 rNAlLi-n dvafienclar dPRBNE36 1 HF8i-es TYBat I ASRARSEFarF&n

carcinonma cell |ines; .the condcl ged th‘iato %%120%2109 f 1L10 was
tunor-infilt ratﬁer‘?é‘lrfe9ngﬂ%c%ees.ev PPy aﬁt, g J.y%ncer 1991 55: 96- 101

hypersensitivity (DTH), are associated with macrophage

10 activation and the production of interferon-gamma (IFNYy),
and have been shown to be associated with the resoclution of
human leprosy (Yamamura, M., et al., Science 1991 254:277-
279) and murine leishmaniasis (Scott, P., et al.,
Immunological Review 1989 112:161-182). Type 11 responses

15 are associated with the production of IL4 and ILlC,
primarily support antibody responses, and are associated
with the progressive forms of leprosy (Yamamura, M., et al.,
supra) and leishmaniasis (Yamamura et al., supra; and Scott,
P., et al., supra.). In addition to the development of DTH,

20 Type I responses would be expected to enhance the generation
of tumor specific CTL via upregulation of MHC and tumor
associated antigens as well as enhanced antigen presentation
secondary to localized IFNy production. More recently, Type
I and II responses have been shown to be cross regulating:

25 IFNy inhibits Type II responses, while IL4 and IL10 inhibit
Type I (Scott, J. Immunol. 1991 147:3149-3155; and
Fiorentino et al., J. Immunol. 1991 146:3444-3451). 1In the

. leishmania system, modulation of cytokines at the lesion



10 found that 16/48 tunor cell lines released IL10 into the culture
supernatant; only 3/8 nelanonma cell lines were positive. Finally, Chen et
al., Int. J. Cancer, 1994 56:755-760 recently reported that 6/9 cell lines
derived fromnetastatic melanomas expressed |L10 nRNA. However, the 15
present inventviodgsé1ssthe first report known to the invent or BCT/H$96HFN f or

I L10 in nmetastatic nel anoma biopsies. It is not known whether. these
observations are applicable to the humgg tunor-host relationship, i.e.
whet her the pattern of cytokinée production by T cells 20 infiltrating
tunors is an ingdiceatdlont fhe wicf eohiveesiss off a tlypei Iube a dypende.
Patients with netastatic nelanoma treated with an autol ogous, DNP-nodified
vacci ne devel oprespehbamandr \canseauasELY atd tAiARdes tres PReFRLSRiIvVEl .| 1991,
supra. Histologically, these inflaned | esions,are 25 ¢characterd.zed by T

cel | infiltratiHemiien Fe SEHBEATION 9E gl AUadanes HoFthor Tl
destruction. Thezpr(?sent invention finds that tunors from

DNP- vacci ne-t r edt¢@’ 'patients contain Type | T |ynphocytes, which are not
VO 96/ 40173 BCT/ US96/ 09533ca -ed ka1 .delpeotaller i N Adsmr Scexcused qua or to
vaccine admnistration. SUMMARY OF THE | NVENTI ON. The present invention is
directed to a tgeatmmeAr752fdetameceTL1ConPFsiin evaraad Aerdbyneof treating
cancer are included in the scope of the present inve ﬁi n. The
conposi ti ons ofbidpsigFesBrE Rt iOUﬁrFﬁ%I%’é‘%]SSE't ReS prdiEred from

a tumor cell or tr}lf:goélgifeﬁgl:l-xagxéﬁeacsto‘urzgeof NBL P45 L uhBe - PLESEYadiBYeNnt i on

are directed td%
lymphocytes. Gastl et al, Int. J. Cancer 1991 55:96-101

10 found that 16/48 tumor cell lines released IL10 into the
culture supernatant; only 3/8 melanoma cell lines were
positive. Finally, Chen et al., Int. J. Cancer, 1994
56:755-760 recently reported that 6/9 cell lines derived
from metastatic melanomas expressed IL10 mRNA. However, the

15 present invention is the first report known to the inventors
of mRNA for IL10 in metastatic melanoma biopsies.

It is not known whether these observations are
applicable to the human tumor-host relationship, i.e.,
whether the pattern of cytokine production by T cells

20 infiltrating tumors is an indicator of the effectiveness of
the immune response. Patients with metastatic melanoma
treated with an autologous, DNP-modified vaccine develop
inflammatory responses at tumor sites, Berd et al., 1991,
supra. Histologically, these inflamed lesions are

25 characterized by T cell infiltration which is sometimes
associated with tumor cell destruction. The present
invention finds that tumors from DNP-vaccine-treated

patients contain Type I T lymphocytes, which are not



10 cancer conprising admnistering a therapeutically effective anount of a
conposition conprising a tunor cell or tunor cell extract. BRIEF
DESCRI PTI ON OF THE FI GURES Figure 1 displays the kinetics of the

devel opment 15 of DTH to DNP-nodifi ed autol ogous PBL and nel anoma cel | s.
Patients w twosssasBati c nel anoma treated w th DNP-vacci ne PCTRP®/098k1] al | y
skin tested with DNP-nodified PBL (LY) or DNP- nodified nelanoma cells

di ssociated froma netastatic mass (MgL) . Each bar indicates the nean DTH
response for the 20 group of patients dat” each tinme point; error bars =

standard errog., £ar, day ; 118mOd YedBERANSESoE O PRlacWene NMeasured.  Sanple
si zes: days O, i4, 63 N = 84; day 119, N = 57; day 175, N = 42; day 231, N

= 35. Figure 2a&xiniitxmtashi body response to DNP. Serum 25 obtained at
various tine points was tested for antibody (total imunoglobulin) to DNP
using an ELISA. The titer was WO 96/40173 PCT/US96/ 09511 12 defined as:
(peak OD of sanple) X (reciprocal of the dilution that gave an OD equal to
hal f the peak ). Figure 3 is a graph of

proltferative response ;%ne éré"@éné o JWReandi {Leagh ulahoggus { yomhaout es.
mrtou

PBL were obtained fro patients receliving DNP-vaccine at the peak of

their DTH respegsesancie CebhSodEdirLshadmbohodaltifl itkyat Ongredndear afxe t 0
DNP nodi fi ed aut ol ogous PBL (autol LY-DNP) with unnodified autol ogous PBL

(autol LY) as éndDudshtimolthe Cedons exf whiee ppabert nviertiost UDRen day 6.

Figure 4 shows the kinetics of the proliferative |, .y
compositions of the present invention include a composition

prepared from a tumor cell or tumor cell extract. The

methods of the present invention are directed to treating
10 cancer comprising administering a therapeutically effective

amount of a composition comprising a tumor cell or tumor

cell extract.

BRIEF DESCRIPTION OF THE FIGURES
Figure 1 displays the kinetics of the development
15 of DTH to DNP-modified autologous PBL and melanoma cells.
Patients with metastatic melanoma treated with DNP-vaccine
were serially skin tested with DNP-modified PBL (LY) or DNP-
modified melanoma cells dissociated from a metastatic mass
(MEL). Each bar indicatés the mean DTH response for the
20 group of patients at each time point; errcr bars = standard
error. For day 119, only responses to PBL were measured.
Sample sizes: days 0, 14, 63 N = 84; day 119, N = 57; day
175, N = 42; day 231, N = 35.
Figure 2 exhibits antibody response to DNP. Serum
25 obtained at various time points was tested for antibody

* (total immunoglobulin) to DNP using an ELISA. The titer was



response to DNP-nodified | ynphocytes. PBL were serially collected from
patient DM2 while receiving DNP vaccine. They were cryopreserved and then
all sanples were tested 15 sinultaneously for proliferative. response to
DNP. - nodi fi ed autol ogous PBL (autol LY-DNP).. Cultures were..pulsed..wth
1251 UDR on dayO®64@myure 5 di spl ays specificity of the pr OIW'%E%?P{”%%I
response to DNP-nodified cells. PBL fromtwo patients were 20 tested for
proliferative response to autol ogous PBI&[ ei ther unnodified (autol LY),
DNP- nodi fied (autol LY-DNP), or TNP- %I ed (autol LY-TNP), and to

cul tured aut ol oggesnde! ANOMBeakebd Sof Qidmpee) URMPEdimebdaVELE ©he
DNP- nodi fied (MEL-DNP). Cultures were pulsed with 1251 UDR on day 6. 25

Figure 6 is a sperufiai tshaanghysian oib equadded NHalteites peRBLOPromm pati ent
DM2 were expanded in IL2 and repeatedly stinulated with autol ogous
DNP- nodi fi ed B p@?h‘i}h‘tﬁ)l%’ttepél)eel |'s. They were tested for proliferative WO .

96/ 40173 PCT/ US96/ 09511 -, esponse t 0 elth
unnodi fi ed (autol LY), Iﬁﬁlguﬁﬁd§f1' CF(%E?IPI bii%)yera I§)ﬁ‘ﬁpres aof(autol

LY-TNP); cultu NO¥E, 1 dyyrodipkt,eqd {,Q/EL) or
DNP- nodi fi ed (I\Eﬁgﬁ%%ﬁg %1 Jaéelnel o IQD%IO@ ' éﬂ@éy 5 Cultureg were pul sed

wi th 1251 UDR oncgewifed Fﬂxgauf eozrdpsqmlm fcespamsmg mNP-GEBtiaada€ldre T
cells to DNP-nodified autol ogous cells. Expanded T cells were separated
i nto CD8-enri chedakroDdhedmr PERetegRAfASR i oAbe eelbegrfemevées‘aﬁﬁ. BeF Then
they were tested for 10 pro

unnodi fied (aufBilisyy t lorlrﬁgig?‘%{e%e“(o; F‘Q‘E%‘*}é\ﬁ %ﬁ%%l%?és%{j gl L
LY-DNP) with unmodifled autologous PBL (autol LY} as a
10 control. Cultures were pulsed with *?°*IUDR on day 6.

Figure 4 shows the kinetics of the proliférative
response to DNP-modified lymphocytes. PBL were serially
collected from patient DM2 while receiving DNP vaccine.

They were cryopreserved and then all samples were tested

15 simultaneously for proliferative. response to DNP-modified
autologous PBL (autol LY-DNP).. Cultures were pulsed.with
125TUDR on day 6.

Figure 5 displays specificity of the proliferative

response to DNP-modified cells. PBL from two patients were

20 tested for proliferative response to autologous PBL, either.
unmodified (autol LY), DNP-modified (autol LY-DNP), or TNP-
modified (autol LY-TNP), and to cultured autologous melanoma
cells, either unmodified (MEL) or DNP-modified (MEL-DNP).
Cultures were pulsed with *?*IUDR on day 6.

25 Figure 6 is a specificity analysis of expanded T
cells. PBL from patient DM2 were expanded in IL2 and
repeatedly stimulated with autologous DNP-modified B

lymphoblastoid cells. They were tested for proliferative ,



aut ol ogous nel anoma cells, either unnodified (MEL) or DNP- nodified
(MEL-DNP). Cultures were pulsed with 123IUDR on day 6. 15 Figure 8 shows
cyt oki ne production by DNP-reactive T cells. The DNP-reactive T cell line
("Parent"), and three subcultures (2F8, 1D7, 1C2), obtained b | ati ng at
limiting di WO nere i ncubated with aut ol ogous DNP- nodi BGT&poE0os11

| ynphobl astoid cells for 18 hours; supernatants were 20 collected and
assayed for ganma interferon (I FN) and kk4. Figure 9 shows"blocking of T
cell response by anti-MIC class | nonocl onal antibody. Expanded CD8+ T
cells were stifadpahed wbtiurslicgoagorsL PNyt uineddBf1éd nhuddlastyoi d cel l's
and the cultures were assayed. for gamma 25 interferon after | 8 hours.
Stinul ator cel IBNBverdipied (auhedal&dDNPL h Qm%mﬁéff-éﬁl awsrd: LifoTHRL # body

(none), non-specific nouse | (non Sp eC| nmn ona i bo W6/ 32
(s 1) or TS BRAR SR a0ty TESARoTE| S F1EReY GrtRrts s ML

PCT/ US96/ 09511 F S o] foa lk,y response.
Expanded CD8+ ToxlthIPslngil{_iéAr? ﬁ@"bﬂgg %%)Jﬂ eeln%%'gstpgfa) }(\)lrlqgé“lYl ity to
proli-ferate kn #AsRRBSCWEPe NPAsesmdiithedsmmrobagayg #BL and to DNP nodifi ed
al l ogeneic PBL 5 fromfour other patients. Three of the allogeneic

stimul ators were nmat chedFiagummne’ @irismaesctm:smSEIsoef @8+ sArmdvtD4and t he

fourth was conpl etely m smatched (A24, AZ26, 863% Cul tures Were
pul sed with 125183BR &A BI&S’/ f@odlﬁlxjer PRUSARLTEIES Cg‘-rléﬁhs 1PR3AA xiEt§ of DNP

10 reactive T cells. ano el lse_8hi (Lfolcgqogﬁ { 2yt ol qr
ti
al | ogenei ¢ cl as& 1% r‘?legﬁa?c%edu%t CE) we?%gedﬁJl * QOPu acions
by positive panning. Then they were tested for
10 proliferative response to autologous PBL, either unmodified

(autol LY), DNP-modified {(autol LY-DNP), and to cultured

autologous melanoma cells, either unmodified (MEL) or DNP-

modified (MEL-DNP). Cultures were pulsed with !25IUDR on day
6.

15 Figure 8 shows cytokine production by DNP-reactive
T cells. The DNP-reactive T cell line ("Parent"), and three

subcultures (2F8, 1D7, 1C2), obtained by plating at limiting
dilution, were incubated with autologous DNP-modified B
lymphoblastoid cells for 18 hours; supernatants were

20 collected and assayed for gamma interferon (IFN) and IL4.

Figure 9 shows blocking of T cell response by

anti-MHC class I monoclonal antibody. Expanded CD8+ T cells
were stimulated with autologous DNP-modified B
lymphoblastoid cells and the cultures were assayed for gamma

25 interferon after I 8 hours. Stimulator cells were pre-
incubated with one of the following: no antibody (none),
non-specific mouse IgG (non-specific), monoclonal antibody

. W6/32 (class I), or monoclonal antibody L243 (class II).



targets in a 6-hour "Cr assay. Effector cells were expanded CD8+,
DNP-reactive T cells. Figure 11A - target cells were haptenized with

vari ous concentrations of DNBS or TNBS. The 15 effector: target cell ratio
was 20:1. Figure 11B - Target cells haptenized with 2.5my/m_DNBS or TNBS
were mixed wi YR ector cells at a series of effector: taFgEPSYESH

rati os. Figure 12 displays a graph of the percentage of patients tunor
free in the nonths followi ng surgery treaded 20 with DNP vacci ne and

non- hapt eni zed control- vaccine. Figure 13 show s the HPLC fracti ons which
were pooled into five gridgpseofot exhilridct i%sreachictﬁépt icde§ cdéii ved from

di ni trophenyl nodified nel anoma ceI | s (DN L) i.trqphen nodi f| ed

B cells (DNP- LY)-’eﬁEP%S%tl rﬁ?ﬂPéPSF (-Jh Cﬁ(}(’\}(E HLiA—"Ib{rr 3\214%% 58?389

i nfl amed subcut anepu n P; d patl ent
expresses % ? ﬁ 9rTEYOE)gllliéxeure ?EQ%I ﬁaﬁ% forbV\% 96/ 40173 .
PCT/ US96/ 09511 %élfwa Oéﬂt%%geﬁgeﬁm nﬁfh by BhpPeRI{f 8t al 1ogeheecnagker; 2

= actin; R}y 10) ; Figure 14-2 is an H&E st ai ned

section Of t@ $ubﬁufaxﬁheaitszelre§aeﬂe1wé)ﬂxyrhﬂaegufetﬁé abdhideinesca | ynph node - -

metastasis froman 5 uni muni zed patient expresses nRNA for |L10 but not
|FNy.  Figure $5-1muthbw§ IVRIA rakcksd G IS @&t BPFR e 5y IR'FQPERaS(I ane 1

= size marker; 0- ac 3 = |F re 21is
an H&E st ai ned §€8¥’Pon efP’s}ﬁf) W?Fod:e"l?é s?&s‘f‘}ss 31&5%5?7 &\gHF 6‘%?‘9 16
Is a gel of 'L1%4HRNésff<pr%%§ggrég mrbumédaa@eﬁ nEiAK 3aedayRNA for

cyt oki nes was detefm ned by lane 1 = size marker; C = IL 0 cDNA
control; 1-7 = Figure 11 shows graphs of cytotoxicity of DNP-

10 reactive T cells. Melanoma cells, either autoclogous (autol)
or allogeneic class I-mismatched (allo), were used as
targets in a 6-hour 5!Cr assay. Effector cells were expanded
CD8+, DNP-reactive T cells. Figure 11A - target cells were
haptenized with various concentrations of DNBS or TNBS. The

15 effector: target cell ratio was 20:1. Figure 11B - Target
cells haptenized with 2.5 mg/ml DNBS or TNBS were mixed with
effector cells at a series of effector: target (E:T) ratios.

Figure 12 displays a graph of the percentage of
patients tumor free in the months following surgery treated

20 with DNP vaccine and non-haptenized control vaccine.

Figure 13 shows the HPLC fractions which were
pooled into five groups of ten fractions each. Peptides
derived from dinitrophenyl modified melanoma cells (DNP-MEL)
or dinitrophenyl modified B cells (DNP-LY) were stimulatory

25 in pool 2.

Figure 14 displays an inflamed subcutaneous
melanoma nodule from DNP-vaccine immunized patient expresses

mRNA for IFNy and IL10. Figure 14-1 shows mRNA for



patient sanples). Figure 17 is a gel of IL10 nRNA expressed by the 15

nmel anoma cells. Figure 17 shows |1L10 nRNA expression by RT- PCR from
representative tunor biopsy and derived cell line (lane 1 = size nmarker; 2
= 1 L10 cDNA; 3 = tunor biopsy; 4 = tunor line). Figure 18 is an in-situ
RT- PCR from @481 n 20 section of a non-inflaned mel andd/ P
(A=100x, B=400x). DETAILED DESCRI PTI ON OF THE | NVENTI ON The present
invention is directed to cancer imunoterapy. A novel tunor conposition
and nethods of treating cancer are included in the scope of the invention.
25 The present cpyeRines detettnired ask fROr-ncRe (lAnet1 eatding maprer; 2nclgding
netastatic and prinmary cancers. Cancers treatable with the present

i nvention includetihe G JEN4Q1¥3- POH 1 FS96/I09811 Fidref hF@wingan H&E
non-limting exanples; nelanoma, breast, lung, colon, breast, kidney, and
prostate. Namﬁgjglﬁ%‘?ﬁec‘iﬁl&f’l gt wc%éﬁgﬁﬁsn%?%t(ﬁeoééncer may be

treated with the composigios and. pRLqds 00 Lhe Present LDXERLi pn., 5, The
F | pare r ? or

conpositions of the presen nvention are pfr oma tunbr ce

tunor cell extragimmdnidd®hateeht dMyrdised MRNRIRSAIIIAN BLE-ABLI gAgpt cell
of any type of cancer. In accordance with the present invention, pre-

mal i gnant ref er Bigorams dbsboral mRNA | £ sugyeskives ofeteermanedr bfORTePER whi ch
is not yet a cancer cell; such as and not limted to displastic changes in
cervical cells WhRd 1 ut 518t BRYktead to AcértiRal 3 canddy; 4nd &$plastic

nevi which are abpormal, gk 05081 ]S Wk 229,08 LBIANRR: {BE 1ymph
node metastasis (400X).

10 Figure 16 is a gel of IL10 mRNA expressed in human
melanoma metastases. mRNA for cytokines was determined by
RT-PCR (lane 1 = size marker; C = IL10 cDNA control; 1-7 =
patient samples). -

Figure 17 is a gel of IL10 mRNA expressed by the

15 melanoma cells. Figure 17 shows IL10 mRNA expression by RT-
PCR from representative tumor biopsy and derived cell line
(lane 1 = size marker; 2 = IL10 c¢DNA; 3 = tumor biopsy; 4 =
tumor line).

Figure 18 is an in-situ RT-PCR from a paraffin

20 section of a non-inflamed melanoma biopsy (A=100x, B=400x).

DETAILED DESCRIPTION OF THE INVENTION
The present invention is directed to cancer
immunotherapy. A novel tumor composition and methods of
treating cancer are included in the scope of the invention.
25 The present invention is directed for use in
treating cancer, including metastatic and primary cancers.

Cancers treatable with the present invention include the



tumor cells and extracts preferably originate fromthe type 15 of cancer
which is to be treated. The tunor cells and extracts nay be, and are not
limted to, autologous and allogenic cells dissociated from bi opsy
specinens or tissue culture, as well as stemcells and extracts fromthese
sources. Prefwo#BM9173t he cells and extracts are autol ogous. PEHUSRBHI cel
extracts of the present invention nmay be a peptide isolated froma hapten
nodi fied cancer cell or a cell nmenbrane,isolated froma hapten nodified
cancer cell. For purposes of the present Invention, peptides 25 are

conpounds of tWEFANWRRE AGHIIimiGids akdhmpIwd Udeslapbak i teadtepiiivegs Wil |
preferably be of |ow nolecular weight, of about 1,000 kD to about 10, 000
kD, nore prefercailon, aboeastl, 00Gney, aboditp30EYe . whMahmal 2, ipsgitdicad avwDy
96/ 40173 PCTI US96/ 09511 - 17 from a, hapteni zed tunor cell_ and which
stinulate T cel humBRephBRViRS B&FIAFEHLE CIPRFRF MYt BRf EFRREedr Widihy §hgre

| ynphocyt es whi ch nedi ate tvwg# ﬁf i QQIO icn fungtians, effector and
regul atory, sec @O bt 8P hs? %@%ﬁﬁ_ﬁk?#ﬂgs.,p d ﬁiFP RSP cel | s
(cytotoxicityy. EffectorpfncigiadciBeds We fpaghibkbhy shedhasndekayed
hypersensitivity, allograft rejéction, tunmor inmunity, and
graft-versus- hogrepagetli Fréy.a Iyumplrokehe g oduetd erlanextxadtat oR eumprar e
denonstrated by T cell effector functions. 10 Regul atory functions of T
cells are represeitfenapyybe h%i‘ﬁ*ah&?iapf-t9r tE)reaTﬁﬂlilﬂ?aEEI reheRfa®y type of
cytotoxicity by other T _cells d i nmuno Iobukjn ggoductian by B cells.
The regulatory Wﬁ@?i'ongnaﬁ%@%ﬁﬁ'@l%}o H55C8F PRI He®XC T cell s
produce gamma 'QE&&EQERQ LN d ALGSRORNSEEO @01 suggestive of a cancer
10 cell, which is not yet a cancer cell; such as and not
limited to displastic changes in cervical cells which
ultimately lead to cervical cancer, and displastic nevi
which are abnormal skin cells which lead to melancma. The
tumor cells and extracts preferably originate from the type
15 of cancer which is to be treated. The tumor cells and
extracts may be, and are not limited to, autologous and
allogenic cells dissociated from biopsy specimens or tissue
culture, as well as stem cells and extracts from these
sources. Preferably, the cells and extracts are autologous.
20 Tumor cell extracts of the present invention may be a

peptide isolated from a hapten modified cancer cell or a

cell membrane isclated from a hapten modified cancer cell.

For purposes of the present invention, peptides
25 are compounds of two or more amino acids and includes
proteins. Peptides will preferably be of low molecular
weight, of about 1,000 kD to about 10,000 kD, more

preferably about 1,000 to abocut 5,000, which are isolated



15 inducing stimulus including and not.limted to mtogens, antigens, or

| ectins. The peptide nay preferably be about 8 to about 20 am no acids, in
addition the peptide is preferably be haptenized. Peptides nay be isol ated
fromthe <cell surface, cell interior, or any conbination of the two 20

| ocations. TM® ®#PVact may be particular to type of cancer PCEEFI6/0P3)Lr sus
normal cell). The peptide of the present invention includes and is not
limted to a peptide which binds to thg major histoconpatibility conpl ex,
a cell surface-associated protein, a protein encoded by cancer 25

oncogenes or netahed Hpken9BeOeRRS: cBle sAdcAHidEeldeimRubtane 1l he
present invention nay be all or part of a nenbrane from a nenbrane

i sol ated fronigmpiapiyeriszed paodere Eimma Lntexioradancd wiethsties WO 96/ 40173
PCT/ US96109511 18 definition of cancer cell nmenbrane az set forth for the
present i nvent iPRAPhREY &S ¥hich| TediAHs &8 FEEPDET SIMHPRECZthen hapt eni zed,

alternatively, _.a cancer cell be, ha | zsd ang e e

subsequent | y i 5‘67‘%?]&]1%%3%5??% ?dfﬁgggggpb;ei’t ract sei.;tga ggg%l{lggt o stinulate
T cetls. St w;gﬂn KBk iR ) PURR@SIES: OfothRe BEEEENIcyDERRELQRyf efers to
proliferation o cell's as well as production of cytokines by T cells, in
response to thefeettordunattondbidriames randripitot eiuth iasolalaged r om hapt en
nodi fied tunmor cells and 10 proteins each independently have the abi]ity to
stinulate T chyberseusitivaEyt i @bl eFraf tc &R SCHRP he WESe ATBHRBYY uAike by

T cells of nodified nucleic¢ acids, such as and .nat. |im.ted m di ne,
12SI UDR (i odod86?<gﬁ‘rYG‘cﬁsﬁ‘é)‘?’c’éﬁdr%"g‘/%%“’ls“a’ch g%““’h"q‘me Broflct o LAdY

3-(4,5-di WEthy£§QE@g£§éf%ny.ézdéﬁéuiﬂyiQ%btS?rﬁzééiﬂﬂgffector functions.
10 Regulatory functions of T cells are represented by their
ability to amplify cell-mediated cytotoxicity by other T
cells and immunoglobulin production by B cells. The
regulatory functions also require production of lymphokines.
T cells produce gamma interferon (IFNy) in response to an
15 inducing stimulus including and not. limited to mitogens,
antigens, or lectins. The peptide may preferably be about 8
to about 20 amino acids, in addition the peptide is
preferably be haptenized. Peptides may be isolated from the
cell surface, cell interior, or any combination of the two
20 locations. The extract may be particular to type of cancer
cell (versus normal cell). The peptide of the present
invention includes and is not limited to a peptide which
binds to the major histocompatibility complex, a cell
surface-associated protein, a protein encoded by cancer
25 oncogenes or mutated anti-oncogenes.
The cancer cell membrane of the present invention
may be all or part of a membrane from a membrane isolated

- from a haptenized cancer cell. In accordance with the



15 brom de (MIT) which stains live cells. In addition, production of

cytoki nes such as and not limted to IFNy, tunor necrosis factor (TNF),
and IL-2. Production.of cytokines is preferably in an anount of greater
than 15 picogranms/m, nore preferably about 20 to about 30 20

pi cograns/ m , WOWGHOITHT & preferably about 50 picograms/m . PFEVE6ARIY,

tunor cell extract conprises cellular materials which are unique, or
substantially specific to, a particularigype of cancer. The tunor cells of
the present invention may be live cells. The tunor cells 25 and extracts
of the present deténiiim meycbacerreeflatmabrgneoast setuserthufor tbels or
extracts are irradiated at about 2500 cGy tQ ﬁrevent t he eIIs rom

growi ng after PﬁFé@P?cﬁPVQﬂﬁlgB/4619%P?ﬁfﬂﬁ@§§6 ngﬁﬂPe-mayg eTfgolated
t f th t, d th th
compositi ons of Lhe Lovencion ey, besrplaved, Lo.Lhe qohad.of. i he

i nvention 5|ngI§ natron w er conpounds, i ng and not

limted to ot he?’x pEOAPAS talnanéhefméxh@raweguus@&ueﬁepprfymt\éd cRBCEErSR! | S
5 and cancer F extracts may be used al one or co- adm nistered. For

pur poses of tde present iTheegeldnextcractadrane ablat tonstiwilatesT cells.
adm ni stration together and consecutively. In addition, the cancer cel
menbr ane may beStéwvudarian foar BHTRPEES tde tﬁ@pwaéentummtlophéeéame?o

cells 10 and/or extr 2 ﬂgﬁlnlst% red with oth%; CQMRY goglnes
i ncl udi ng and n8F°tE f%ﬁfqﬁg yFoﬁ? % A7 s P nPERFETRIGR % Y
interleukin-4, ggmuclpierfier elspbhlerleulidicly GM L. TeSpkURRE &gk ! S
and extracts of hé rnvention 5 used in conjunction w th other
cancer treat nenpgotBchsididtgated from hapten modified tumor cells and
10 proteins each independently have the ability to stimulate T
cells. Proliferation of T cells may be observed by uptake
by T cells of modified nucleic acids, such as and not
limited to °H thymidine, ***IUDR (iododeoxyuridine); and dyes
such as 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
15 bromide (MTT) which stains live cells. In addition,
production of cytokines such as and not limited to IFNy,
tumor necrosis. factor (TNF), and IL-2. Production of
cytokines is preferably in an amount of greater than 15
picograms/ml, more preferably about 20 to about 30
20 picograms/ml, even more preferably about 50 picograms/ml.
Preferably, thé tumor cell extract comprises
cellular materials which are unique, or substantially
specific to, a particular type of cancer. The tumor cells
of the present invention may be live cells. The tumor cells
25 and extracts of the present invention may be irradiated
prior to use. Tumor cells or extracts are irradiated at

about 2500 cGy to prevent the cells from growing after

injection.



15 and not |limted to chenotherapy, radiation, antibodies, oligonucleotide
sequences, and. antisense. oligonucl eotide sequences. The conpositions of
the invention may be admnistered in a mxture with a
pharmaceutical | y-acceptable 20 carrier, selected with regard to the

i nt ended routWO8¢4Meni ni stration and the standard phar mace FCTEBPABHct i ce.
Dosages nmay be set with regard to weight, and clinical condition of the
patient. The proportional ratio of actiyg .ingredient to carrier naturally
depend on the chem cal 25 nature, solubility, and stability of the
conpositions, as well ashéheoniesdageonsndemiteatiewrenAironntsy dfe teig loyear
cells and extracts of the invention to be used depend on such factors as
the affinity ofin Hdecompbeddof drhecanverbien ceingdy WD 98/ d@rgiation with

PCT/ US96/ 09511 - 20 the agount Qf .cancerous cells present and the
solubility of Ct‘?'héarc&r‘?ﬁ‘BgF’Pg%ﬂ.l“ﬁﬁrgd&Bﬁpﬁﬁ‘%a‘é"%ﬁl{“ﬁégﬁr Rt S™mventi on may

be adm ni stere .SYLt apl facl udd i atd
injection, for dce%r?%q )ee,lgﬁ%lt?gﬁ}éngﬁ?gPﬁ%%VeﬁA(i}%,fdgH?%h a%%%%%alll?
intramuscul ap, Sy et BED Uikt rhldesCRAP IS LS a@bnéher pFesent i nventi on
may be adm nistered alone or will generally be adm nistered in adm xture
wi t h a phar maceadnigdlsteaedi erFarlpacpedesi oh thyargsend imeertiteended-rout e
of adm nistration and-standard 10 pharnaceuti cal, practice. The conposition

of the present 3FRHECSATISN A ERSHRATHREFTIA B P EPPTENIMAIMt of a
conposi tion selected ., fLOM, L he, oroup. 6oAST SLd Nk LY LURLR] kSy bUMr
cell extracts, guch as aﬂ%eptlde ana a'tancer cell nen%rane, and
co-administered with the peptide. Further, the cancer cells
10 and/or extracts may be co-administered with other compounds
including and not limited to cytokines such as interleukin-
2; interleukin-4, gamma interferon, interleukin-12, GM-CSF.
The tumor cells and extracts of the invention may also be
used in conjunction with other cancer treatments including
15 and not limited to chemotherapy, radiation, antibodies,
oligonucleotide sequences, and antisense oligonucleotide
sequences.
The compositioﬁs of the invention may be
administered in a mixture with a pharmaceutically-acceptable
20 carrier, selected with regard to the intended route of
administration and the standard pharmaceutical practice.
Dosages may be set with regard to weight, and clinical
condition of the patient. The proportional ratio of active
ingredient to carrier naturally depend on the chemical
25 nature, solubility, and stability of the compositions, as
well as the dosage contemplated. Amounts of the tumor cells
and extracts of the invention to be used depend on such

. factors as the affinity of the compound for cancerous cells,



15 a m xture of tunor cells.and one. or nore tunor cell extracts. The
conposition may be mxed . with. an. i mmnol ogi cal adjuvant and/or a
pharmaceutically acceptable. carrier. Any known aqueous vehicle useful in
drug delivery, such as and not limted to saline, may be used in

accor dance 20WRi%MOIfhe present invention as a carrier. |n a8€FPF8thny
adj uvant known to skilled artisans may be useful in the delivery of the
present invention. Adjuvants include and,,are not limted to Bacillus

Cal mette-CGuerin (BCG; cytokines, such as and not |limted to

interleukin-12, 23 hibeht WKidimEeradd Sy1Ed1giresend] HMaNtSe Seslubdd iagdonot
limted to Q5 21, (Canbridge Biotech, Wrcester, MA) disclosed by

Li vi ngston et althe Vewposikrik04 TRell@Gpounds ofi sbeopueeenyf Miesfiipy may

i ncorporated herein by reference in WO 96/40173 PCT/US96/ 09511 21 its
entirety. In thédecadolnheierachdycepysSahtRRiE Fouker atReluding inosylattof and

hapt eni zed, the cells.my. be conjugate t.o.a_hapten and then irradi ated.
Al ternatively, &EWE%?‘&W f%’éJ F%P%H Bt e’dqttrﬁle&ﬁ%é‘ggj' uGATed 16 & ‘hapten. In

cither 5 case, Lhe.px}] A6l a-URAGELENL Y B Lhbedtaidoddien may  al so

be irradi ated an apteni zed. To irradiate and haptenize the extracts,
ei ther nmethod may be perfrhemetbmposistion$ adf mded plgsthe Dhhentivet meg. be
Alternatively, the tunor cells or tumor cell 10 extracts may be added to
anti gen present iadgipébteredloncapeeritk| Jenereldet Pragdpbriserr e ifr eat
cancer together w.th another cell type, an.antigen_presenti cel |

sel ected from t RETGFBEHE C & ipﬁﬁr#gﬁﬁ?bﬁa&g5&§%&ﬁﬁ of %C?Faégg"o%%‘aéggar%nd

autol ogous cul tyred,dendriti 6y oohls oMRgEPRNAY8% 368 and standard

10 pharmaceutical practice.

The composition of the present invention is a
therapeutically effective amount of a composition selected
from the group consisting of live tumor cells, tumor cell
extracts, such as a peptide and a cancer cell membrane, and

15 a mixture of tumor cells and one. or more tumor cell
extracts. The composition may be mixed with. an.
immunological adjﬁvant and/or a pharmaceutically acceptable
carrier. Any known aqueous vehicle useful in drug delivery,
such as and not limited to saline, may be used in accordance

20 with the present invention as a carrier. In addition, any
adjuvant known to skilled artisans may be useful in the
delivery of the present invention. Adjuvants include and
are not limited to Bacillus Calmette-Guerin (BCG);
cytokines, such as and not limited to interleukin-12,

25 interleukin-2; and synthetic adjuvants such as and not
limited to QS-21, (Cambridge Biotech, Worcester, MA)
disclosed by Livingston et al., Vaccine 1994 12:1275, the

disclosure of which is incorporated herein by reference in .



15 any | arge aneboi d nononucl ear cell, regardless.of origin, such as and
not limted to histiocytes and nonocytes, which phagocytose, i.e. engulf
and destroy, other cells, dead tissue, degenerated cells, and the |ike.
Macr ophages are antigen presenting cells, which present antigens,
i ncl udi ng 20 WY@REM0IZNt i gens, to cells including T cells. De'?ﬂ?‘r’%’ﬁ’eﬁ'sébl | s
are also antigen presenting cells and appear to be closely related to
macr ophages, however, dendritic cells arg nmore efficient antigen
presenting cells than macrophages. They are potent stimulators of T cells

and may be isol at edediaary 251y athetdasef whedy engans 1andnlli s8UESektedMd Ng
and not limted to blood, skin (where dendritic cells are referred to as

Langer hans cel | 3¥¢ immiticitddt and Udeaptendzed/, 401¢ 3rAQH 08960698631 jugat@l The
antigen presenting cells with peptide or nenbrane bound thereto, for
exanpl e, may bet@AstdARFIMANAI FoED piditiddies edTheA PRFNETEVELHI ol i Se 1l ai ned

and macr ophages__or, dendri.ti ge%:ril)l-lxes @'f%ﬂgﬁ%ggtgg d %%%Eggrnﬁlji Qﬂ:l}Seerr ably

concentrations %?Yt?ﬁaﬁ§-6938 ou o abou pre

about 10 ng/ml t@s@baule LA9 B8 &M Are ogubs_@%maﬁegf fBeyealQrat erabqd,, 10°

cell equivalents, cell equivalents are in relation to the nunber of
starting cells)alss ebe nauwhdti etledv 414 Adre haekksigedr nilphtireadiate adxoit 8
hours. 10 In the case of incubating wth nenbranes, the nmenbranes are
phagocyti zed byhapkenirs ¢hRagEsr It Hefdthercmekied maphbe Rarfeprries or

dendritic cells mhigh 13ve ggq%?qyg%éﬁﬁ t he tg@gpranes are used to inmunize
the patient, G hbbe:: gotigpedpy th 5Fogy ay 1995 16:117-121, the
disclosure of 15 which ig,iBeRIPAFANLd AR BLRoPYed BfLLeNEEmbE LLF entirety.
10 extracts may be added to antigen presenting cells. The
cancer cell extract may be used to treat cancer together
with another cell type, an antigen presenting cell, selected
from the group consisting of autologous cultured macrophages
and autologous cultured dendritic cells. Macrophages are
15 any large ameboid mononuclear cell, regardless of origin,
such as and not limited to histiocytes and monocytes, which
phagocytose, i.e. engulf and destroy, other cells, dead
tissue, degenerated cells, and the like. Macrophages are
antigen presenting cells, which present antigens, including
20 tumor antigens, to cells including T cells. Dendritic cells
are also antigen presenting cells and appear to be closely
related to macrophages, however, dendritic cells are more
efficient antigen presenting cells than macrophages. They
are potent stimulators of T cells and may be iscolated from a
25 variety of body organs and tissues including and not limited
to blood, skin (where dendritic cells are referred to as

Langerhans cells), lymphoid tissues.



In a preferred enbodi nrent of the invention, the conposition conprises a
vacci ne consisting of about 10 x 105 to about 25 x 106, nore preferably
about 5 x 106 to about 25 x 106, live, irradiated, tunor cells suspended
in a 20 pharmaceutically acceptable carrier or diluent, such as and not
limted to HAvk®/®UBButi on, saline, phosphate-buffered sal PREUSEMSHat er,
to which is added an i mmunol ogi cal adjuvant, such as and not |imted to
Bacillus Cal nette- Guerin (BCG. The tunor cells and extracts may be 25
conjugated to a hapten. The m xture i s ?ﬁjécted intradermally into 3

contiguous sites per admpistration on 5€§n pper, A o} %@Eﬁﬁi cl udi ng
linmbs ipsilateral to a nkgﬁp%nﬁﬁ%% §rs€8ction. sQ%?EBf% 6%66/09511
- 23 Patients @6 BRUALZEkL AR o, heos heramslle, @l bEORSENWo (iIWRhiBY
application of dinitrofluorobenzene (DNFB) to the skin. Two weeks | ater,
the patients argatiehtect edhei pdrientascbhecd ws cbtaEnednahd dedrarddicaised
cells 5 haptenized to DNP. The vaccine is reinjected every 4 weeks for a
total of eight an elemdmitéic Jablerarg eyerapird shersitgen. (A¥Ihmy be
adm ni stered_3 days prior to e cqrvaccin mnistration to.au nt the
i mmune: r espons & 2FaRDP Ogeq es.peﬁth‘g‘?\-ﬁ "g‘nﬁzé‘g/?‘gr‘fﬁ oﬁ‘bot“%e acci ne
may be 10 sim I%{/m,ag BESLST P hnoliRe: Y aLs/me «f ARecPigs e /minvertd on my
be haptenized or non-hapteni Zzed. The hapteni zed, or chemTally-Ilinked,
form of the vac@naaiey (eBehtidEn®atd iBsut Qe | cdlapterfiizatienos dicellr ophenyl
(DNP) for exanple. O her 15 haptens include and are not limted to
trinitrophenyl gdiN®alents are in relation to the number of starting cells)
are incubated with the cells overnight or for about 8 hours.
10 In the case of incubating with membranes, the membranes are
phagocytized by the macrophages or dendritic cells. The
macrophages or dendritic cells which have phagocytized the
membranes are used to immunize the patient, Grabbe, S., et
al., Immunology Today 1995 16:117-121, the disclosure of
15 which is incorporated herein by reference in its entirety.
In a preferred embodiment of the inventiocn, the
composition comprises a vaccine consisting of about 10 x 10°
to about 25 x 10°, more preferably about 5 x 10° to about 25
x 10%, live, irradiated, tumor cells suspended in a
20 pharmaceutically acceptable carrier or diluent, such as and
not limited to Hanks solution, saline, phosphate-buffered
saline, and water, to which is added an immunological
adjuvant, such as and not limited to Bacillus Calmette-
Guerin (BCG). The tumor cells and extracts may be
25 conjugated to a hapten. The mixture is injected
intradermally into 3 contiguous sites per administration on

the upper arms or legs, excluding limbs ipsilateral to a

lymph node dissection.



and N-iodoacetyl-N -(5-sulfonic.1l-naphtyl) ethylene.diamine (AED). A

vacci ne of tunor cell extracts may simlarly be haptenized. In the case of
hapt eni zed cancer cell extracts, the extracts, a peptide, and a cancer
cell menbrane, are 20 isolated from hapt eni zed cancer cells. The present

i nvention al sSWO6HIEhpl at es a non- hapt eni zed vacci ne of t UHOVUPEPSE! and/ or
cell extracts. In the nethods of the present invention, a nethod of
treating a patient suspected of having cancer, conprises 25 administering
a pharmaceutically acceptabl e amount of cycl ophospharni de, a

phar naceuti cal | y accept abheiafbsiiaybea imfoADasd ticOrheebreheeaT rom t he
group consisting of live tunor cells, tunor cell extracts, and a m xture
of tunor cells dimiiAOpdengd17BNPCHWSPPLO08Ion -oR4intgrnofleetdbanaengct s.

where the conposition is a cancer cell extract, the extract nmay be a
peptide or a nefNEHe tloséi"ﬁt sking r JHn YRERE elhd At cBRELBRTS
conposi tion may, Ee E‘thgghfﬂgnJgﬁkgglﬁ fHQl §§ngr999{§%e&icells
phar maceut i cal I§7 %eacceptla | e carrier € hapt eni zed vaccl ne

optienal ly he fobianedabyocaghdbni siatiaerifé fs phamiReesti 6vwély 4 areapt abl e
anount of a non-hapteni zed vacci ne. A non- haptenized vaccine may al so be

admi ni stered i nfaccordaateofwetght heremsmeots. of Thehalrpgesgniopmyspitandde 10

The vacci ne of the present invention may conprise tunor_cells, and/ or tunor
cel | extracts. TH® t“iﬁ?blbecéfi%n%%ﬁfer%é PHYFh%r‘ﬁ?resté’nFaFﬁv‘éﬁ‘f?’dPF may be

DrePal o0 25 10l LB, o TUIBLLTRESER R RECCFRSAS. S0 fiRReL PeCull PRt o
The cells are eé&iﬁgﬁeg.gﬁneﬁzﬁgaﬁiiédnfs§ﬁcbﬁtEHE‘vacc1ne may be
10 similarly administered.

The vaccine of the present invention may be
haptenized or non-haptenized. The haptenized, or
chemically-linked, form of the vaccine may include a tumor
cell haptenized to dinitrophenyl (DNP) for example. Other

15 haptens include and are not limited to trinitrophenyl (TNP)
and N-iodoacetyl-N’-(5-sulfonic 1l-naphtyl) ethylene diamine
(AED). A vaccine of tumor cell extracts may similarly be
haptenized. 1In the case of haptenized cancer cell extracts,
the extracts, a peptide, and a cancer cell membrane, are

20 isolated from haptenized cancer cells. The present
invention also contemplates a non-haptenized vaccine of
tumor cells and/or cell extracts.

In the methods of the present invention, a method
of treating a patient suspected of having cancer, comprises

25 administering a pharmaceutically acceptable amount of
cyclophosphamide, a pharmaceutically acceptable amount of a
composition selected from the group consisting of live tumor

- cells, tumor cell extracts, and a mixture of tumor cells and



wi th col |l agenase and DNAse by nmechani cal dissociation,.. frozen in a
controlled rate freezer, and stored in liquid nitrogen until needed. On
the day that a patient is to be skin tested or treated, the cells are

t hawed, washed, and 20 irradiated to about 2500 R They are_washed again
and then suspM$BAI78n Hanks bal anced salt sol ution without PHRERYSHeqd.
Conjugation of the prepared cells with DNP is perfornmed by the nethod of
MIler and Caman, J. Immunol., 1976, 11% 1519, incorporated herein by
reference inits 25 entirety, which invol %s"a 30 ninute incubation of

tumor cells wt d 5| e mond bir@nsombdddomad Ry 2 WasbbpRgca it h
sterile saline. S\b%%%l%h%%&lg%;é%é%l 09511t 25 °C nclzar ceIlI saof a paticent

may be conj ugat edxtpadt, hafet ertbyct sh@then@ peet hderbsna e snenbdtamedibylaged he
menbranes or by conjugating the cells to a hapten without first isolating
t he menbranes. 5fAovaadeptesikzedentnesie qrll -be THE efRPRAP IREON §8YaPrniixed
menbranes from non-nodi fied preparati O"Eifgf canc

rr _cells of a patient.
Cel I's are suspendélhi aBROL PFacay FUHEETY aﬁﬁéﬂ’f %G’W&?‘Eﬁ]‘:aﬁy
bi carbonate byffer wi{ bout _.1..mM ; I i
di srupted wit aafﬁeﬁF%%% ﬁgtﬁlgééﬁi ze?&g%dﬁ%&%%?n?%%étﬂ%ﬂa? g%%llgﬁé?g? are

removed by CentrbEUQéii&iécﬁtb?,aBaHlnﬂgQﬁa@onTm HEpdAReseutdlcalpel | et ed by
centrifugation at 100,000 g for 90 m nutes. The nenbranes are resuspended

in about 8% sucr aseeptable Grenntatf abowpn-igFCennted vRewiae. Té &otuspensi on
of nmenbranes 15 (about 5, 000,000 cell egquival ents/ mz, apout 0.5 of . 1
mg/ M di ni trof | uUBRBBEREERE VEDRERF TaY Rk BPYRbBLTtS(Pd 1n accordance

with the methods of the present invention.

10 The vaccine of the present invention may comprise
tumor cells and/or tumor cell extracts. The tumor cells for
use in the present invention may be prepared as follows.
Tumor masses are processed as described by Berd et al.
(1986), supra, incorporated herein by reference in its

15 entirety. The cells are extracted by enzymatic dissociation
with collagenase and DNAse by mechanical dissociation, ..
frozen in a controlled rate freezer, and stored in liquid
nitrogen until needed. On the day that a patient is to be
skin tested or treated, the cells are thawed, washed, and

20 irradiated to about 2500 R. They are washed again and then
suspended in Hanks balanced salt solution without phenol
red. Conjugation of the prepared cells with DNP is
performed by the method of Miller and Claman, J. Immunol.,
1976, 117, 1519, incorporated herein by reference in its

25 entirety, which involves a 30 minute incubation of tumor
cells with DNFB under sterile eonditions, followed by

washing with sterile saline.



m nutes. Simlarly, other haptens such as and not limted to
trinitrophenyl and N-iodoacetyl-N -(5 sulfonic 1l-naphtyl) ethylene diam ne
may be used. Excess DNP is renoved by 20 dialyzing the nenbranes agai nst
about 0.15 M PBS for about three days. The nmenbranes are pelleted.

Al ternativel WO%6f#81%8ancer cel| extract, the peptide or thgcﬁ‘é’ﬁﬁoﬁﬁ’é, may
be prepared by nodifying cancer «cells of a patient with a hapten such as
di ni trophenyl and 25 then preparing ne anes therefrom Cancer cells of a
patient are obtained during biopsy and ftfozen until needed. About 100 ngy
of DNFB (Sigma Cnem cal (BcerSke1toUWs a %@ki\é’ﬁﬁ m%wla&gubatéaoe% D.5m
of 70% et hanol . About 99.5 ml of WD 96/40173 PCT/ U396/ 09511~ - 26 PBS was
added. DNFB congpbéhaby oisdllatihg biee ateiiirahb?2 ang/dodifgingThResol ution was.
stirred overnight in a 37 C water bath. The shelf [ife of the solution is
about 4 weeksmeThranes |er Wt sonhagriinthdheheepbs| te avdmptesuwpeheedt 5 in
5X cells/mM in _Hanks, bal anced salt solution. About 0.1 nl DNFB sol ution
was added to e&dRSH 19913%Ein% AR HRABYSed for about 30 minutes at room

tenperature.. Simlarly, pther __h agagn ﬁ 15t gto

trini trophensyl and N i ngac%e cff- %81% s“ﬁﬂ%%re\i cag-ﬁ%t;%e al)r@gtﬁ | ene di am ne
my be 10 usedsoTheise!dampranest hedh Washeddiviee pregivdesohabangggcesal t
solution. Cells are suspended in about five volunmes of about 30 nM sodi um

bi car bonat e buttéiswrf ha gizitent . ni\¥phlenydre seshghded| fro@pouk| Gdvéde and
di srupted with a-glass _honogeni zer. Residual intact cells and nuclei are

removed 15 by YEhEFRF htaRaY a?oa%LﬁOde’bedfzaTH%n%m%@§ YLER 2RPitt ed
by centrifugatiopyal, 100, Q00,917 21 AQ 1 M18%1ad"Ena disrupted with a

10 glass homogenizer. Residual intact cells and nuclei are

removed by centrifugation at about 1000 g. The membranes
are pelleted by centrifugation at 100,000 g for 90 minutes.
The membranes are resuspended in about 8% sucrose and frozen
at about -80°C until needed. To a suspension of membranes

15 (about 5,000,000 cell equivalents/ml), about 0.5 ml of. 1
mg/ml dinitrofluorobenzene (DNFB) is added for about 30
minutes. Similarly, other haptens such as and not limited
to trinitrophenyl and N-iodoacetyl-N’- (5 sulfonic l-naphtyl)
ethylene diamine may be used. Excess DNP is removed by

20 dialyzing the membranes against about 0.15 M PBS for about
three days. The membranes are pelleted.

Alternatively, the cancer cell extract, the
peptide or the membrane, may be prepared by modifying cancer
cells of a patient with a hapten such as dinitrophenyl and

25 then preparing membranes therefrom. Cancer cells of a
patient aré obtained during biopsy and frozen until needed.
About 100 mg of DNFB (Sigma Chemical Co., St. Louis, MO) was

dissolved in about 0.5 ml of 70% ethanol. Abcut 99.5 ml of



menbranes are resuspended in about 80. sucrose and frozen at about -80C
until needed. Fromthe DNP nodified cells, peptide may be 20 extracted,
some of which are DNP nodified as a result of - nodifying the cells. Protein
extraction techni ques, knowmn to those of skill in the art, may be foll owed
by antigen aWo&¢401fb isolate antigen(s) effective for pati%‘ﬁ‘i")’lss'ﬁ’f’%é’t ment .
The nmethods of isolating cell extracts are 25 readily known to those
skilled in the art. Briefly, cancerous cells are isolated froma tunor and
cultured in vitro. Dinitrophenyl is add®Y to the cultured cells in

accordance w t hpéEewéaetJ&a%aset ofiPE L do AN e ar PBRt LHSH A WO.Q6/ 49173
PC1l' / US96/ 09511 Isolated fromcells according to an established

t echni que of Ragzschkﬂ et Tak. soNat ivre,waE928ir3dd, odirhighiteidi acipswr e of

whi ch is hereby incorporated by reference inits entirety. The cells are

treated with a webkr dwtth. THbs shelf a]rlefeSO(feﬁth@M%dst mboguper nat ant s
are saved. Fractions «containing snmall peptides are aohtained b%%HPLC

concent ra’lt)ed ?Hﬁe]ﬁ ozée PR1F WRYS orr??"’&tdeagérég?le%?]flﬁrt WRRERDTRfiead
tivit | | |
activity by ?é“s e_Lm/tfg aglg :Eu?s b%‘it ?g%n'? é%’fﬂ%*l%% ashgl S

which are th y to s anone- speci |

| ynphocytes. Thm cs&ﬁﬁ - cibgaled yuddy %oW%aEhatﬁl ot sséqhsagndamcmted
limted to trifluoroacetic acid (TFA) . The cells are then centrifuged and

t he super nat ant fos alswed.30Colipotasisathandang tamperaceder Wamghbrfy eaitdrext han

5,000 were 15 renoved fromthe supernat ant bg gel filtration (&5
Sephar ose, Phar haBtens sued Aenanfdedt ofimifredsbperrtriffophenyl and N-

iodoacetyl-N’-(5 sulfonic 1-naphtyl) ethylene diamine may be

10 used. The cells were then washed twice in Hanks balanced
salt solution. Cells are suspended in about five volumes of
about 30 mM sodium bicarbonate buffer with about 1 mM phenyl
methyl sulfonyl fluoride and disrupted with a glass
homogenizer. Residual intact cells and nuclei are removed

15 by centrifugation at about 1000 g. The membranes are
pelleted by centrifugation at 100,000 g for 90 minutes. The
membranes are resuspended in about 8%. sucrose and frozen at
about -80°C until needed.

From the DNP modified cells, peptide may be

20 extracted, some of which are DNP modified as a result of
modifying the cells. Protein extraction techniques, known
to those of skill in the art, may be followed by antigen
assays to isolate antigen(s) effective for patient
treatment. The methods of isolating cell extracts are

25 readiiy known to those skilled in the art. Briefly,
cancerous cells are isolated from a tumor and cultured in
vitro. Dinitrophenyl is added to the cultured cells in

accordance with the method set forth above. Peptides are



separated on a reversed-phase HPLC col um (Superpac Pep S, Pharnacia LKB)
in 0.1%trifluoroacetic acid (TFA) using a gradient of increasing
acetonitrile concentration; flowrate 20 =1 m/mn, fraction size =1 m.
Fractions containing small peptides are obtained by HPLC according to the
met hod of SaW®P@’3et al ., Mol ecul ar O oning: A Labor at or PGUAREH%11 2ng
ed., Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY (1989),
concentrated, and frozen. The fractions %.; are screened for i munol ogi cal
activity by allowwng themto bind to autol ogous B | ynphobl astoid cells

which are then ;Lesieds fﬁromagéi.1§§’aé£b:§iﬂn?-”t@t &n NBlaanansReekbhfiidue of
| ynmphocytes. WO 96/ 40173 PCT/ US96/ 09511 8 Epstein barr virus (EBV, ATCC

CRL- 1612, B95- 8rREB¥schkarsf al npdvk eukeCc\IisD®, GaFi @b, opheadissdbsuaged nus
oedi pus) is added to B | ynphoblastoid cells in culture. The B
| ynphobl ast oi d vBiFh h?é’etrleéﬂsi-’é@‘ﬁ&imf%ﬁ%i @YBreEﬂe!t%n Ster BRFLRRtY-

atient' sownl hocyt es. Iao m_a ast | t d RPM
?640 + 10% f et al Hga?? Al ?a'i A)"bjo wﬁgﬁaﬂ&s ru% g%ﬁgﬁggahleped

cells are washe t Bee C&l Ve AT @15 nt, they
are det ached%CM gﬁnSLIA é@rﬁ%&d@ﬁ%&ﬁ%@% feasks Thi s %g%ygcess

conti nues wher ecbhea @irid Uerllcpépsidde H@NbbREONSE Yoy HPALA,. To test for
gamma interferon production by T cells, |ynphocytes froma patient's bl ood
are obtai ned. Tkenceatianed,sandnfreopen. cdlhes frmtmnmar@ sezrensedi ferd with

a hapten, such as DNP, are mxed with t tes 5 stinmulate the
T cells. Every éé‘WBHOJO%H/‘s’: ?'I AEEIY &Tki e rﬁ?‘%‘gg Lbf é FPs are

expanded by Spl%ﬁ&&f&béﬁéﬂi Q&§ﬁﬁ8§fﬁgt01d cells which are then tested for

10 ability to stimulate melanoma-specific T lymphocytes.

The cells are treated with a weak acid, such as
and not limited to trifluorocacetic acid (TFA). The cells
are then centrifuged and the supernatant is saved.

Compounds having a molecular weight greater than 5,000 were

15 removed from the supernatant by gel filtration (G25
Sepharose, Pharmacia). The remainder of the supernatant is
_separated on a reversed-phase HPLC column (Superpac Pep S,
Pharmacia LKB) in 0.1% trifluorocacetic acid (TFA) using a
gradient of increasing acetonitrile concentration; flow rate

20 = 1 ml/min, fraction size = 1 ml. Fractions cdntaining
small peptides are obtained by HPLC according to the method
of Sambroock et al., Molecular Cloning: A Laboratory Manual,
2nd ed., Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, NY (1989), concentrated, and frozen. The fractions

25 are screened for immunological activity by allowing them to
bind to autologous B lymphoblastoid cells which are then
tested for.ability to stimulate melanoma-specific T

lymphocytes.



above. The T cells are then restinulated by the hapten nodified cells. An
enriched population of T cells result which are responsive to the hapten
nodi fied cells. 20 Human cancer vacci nes have been devel oped and tested by
a nunber of workers. Although they can sonetines induce weak immnity to a
patient's cansr96/4017@y rarely cause tunor regression. The 8EVAPYMEAt of
inflammatory responses in netastatic tunors was surprisingly found with 25
t he DNP-vaccine of the present inventign,gThe tunor becones reddened, warm
and tender. Utimately, in sonme cases, tﬁe tunor regresses to the extent
that the tunor di sappear sgpdtein berfakpeheyEmndarter oscai12a! Bps-8 EBV

M croscopical ly, WO 96/40173 PCTIUS96/ 09511 29 infiltration of T

| ynphocyt es i nt 6rehefommed Imiwcysesobsetat tophmpohoset, tJagiaysr oach,

whi ch increases the inflammatory re5fonse %Pd t he nupper, and _capacity of

.1 ynphocyt es enPEFiRYSt hes t3AARS tPsB ol IRAHASERE dafttlt & FulsuERe aflhpe

The effectiveness.of vacci ne be i.nprov y.addi ng various

bi ol ogi cal resp n%gmﬁggﬁ?%f%l. fﬁggé a%eg_etn asnsm(rilwegyl%f? ea_c%_ fe(%lrl ?H@?fect |y
stinmulating tde ¢ gpupge pESRANSS: oboh O] Rty HeRS PORS Baifl fer@fS a0f t he
present 10 invention include and are not limted to interleukin-12 and
gamma i nterferomethBthbis Bhmdicnesd, it [HBMIvleaobe povefetdlokhddi agrtahe

each vaccine injection. Admnistration of [1L12 to ﬁatients W th
i nfl ammat ory r eSpoA8&sPPalerk|humpadserum ca e M98 -FARGheHh R8/MHLEs awrt KRfhede

t t |i f t b Lve. The | T cel
nunber S and 1 REE BRER KEBhATEY Poadtoh T iamaharBqrEal U Paer | HOB

are detached with 0.1% EDTA and split into two flasks. This

10 process continues where the confluent cells are continuously
split. To test for gamma interferon production by T cells,
lymphocytes from a patient’s blood are obtained. The
patient’s own tumor cells, which have been modified with a
hapten, such as DNP, are mixed with the lymphocytes to

15 stimulate the T cells. Every seven days, interleukin-2 is
added. The T cells are expanded by splitting a as disclosed
above. The T cells are then restimulated by the hapten
modified cells. BAn enriched population of T cells result
which are responsive to the hapten modified cells.

20 Human cancer vaccines have been developed and
tested by a number of workers. Although they can sometimes
induce weak immunity to a patient’s cancer, they rarely
cause tumor regression. The development of inflammatory
responses in metastatic tumors was surprisingly found with

25 the DNP-vaccine of the present invention. The tumor becomes
reddened, warm and tender. Ultimately, in some cases, the
tumor regresses to the extent that the tumor disappears, to

the naked eye and microscopically. Microscopically,



the tunors. Dosages for 1L12 wll be prepared in accordance wth the
dosage indications set forth above. Patients with netastatic nel anona were
treated 20 using an imunotherapy reginmen with the follow ng conponents:
1) vaccine consisting of autologous tunmor cells conjugated to DNP; and 2)
| ow dose cyclWQR@#Bani de pretreatnent. Patients were ev alREIUSO6/49511
determ ne whether tunor regression had occurred, to nonitor tunor

i nfl ammatory 25 responses, and to neasure del ayed type hypersensitivity to
aut ol ogous nel anoma cells, DNFB (the f‘orzf‘% of DNP used for skin

sensitization), a r[‘gg;c% ts (Hanks

sol ution), purljflg\‘ t%(rgg égnéﬁgl;l %h\%gg?%f@%/ %6?3835?1%3%FU896/ 09511 -
30 and recal | sydd:8RQs (@RELE ke ! RhGBORHY L, aRBiBHMDE¢reddadd €hks WhO
are considered to be deriving benefit (clinical or inmunological) fromthe

therapy are coninflsethainryheespormmenendethpynumdgpmend sgb@ememf vacci nes
may be given 5 without cyclophosphanide. In a simlar gerl ne

interleukin 2 Ilmcﬁ’éeﬁoF?%?W%ﬁé‘egWEBT Viss & &}ﬁalfb émEFf &Btive.
I n anot her egb %1 a vaccine conprising chem cal extracts of cancer
cells conjugdte 'hapten and 10 m xed with an inmmunol ogi cal adjuvant,

such as Bacillus Cal nmettenQugfidbr iREeReskSotisak vakcliRe REpseNtingPeeati on,
bi opsi es from hunan nel anona net ast ases were exanm ned for expression of

cytokine nRNA pigidtfiig- PERL owndWA florg iEENTre spdreendordn f pess - DNiel® vacci ne,
inflamed netastases, but only rarely in pretreatnent netastases, even
t hose Conta|n|r@ﬁqnﬂﬁgyOﬁﬁnbﬁr@lrectly or indirectly stlmulatlng the immune

response. Biological response modifiers of the present

10 invention include and are not limited to interleukin-12 and
gamma interferon. In this embodiment, IL12 will be given
following the each vaccine injection. Administration of
IL12 to patients with inflammatory responses is believed to
cause the T lymphocytes within the tumor mass to proliferate

15 and become more active. The 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.

Patients with metastatic melanoma were treated

20 using an immunotherapy regimen with the following
compornents: 1) vaccine consisting of autologous tumor cells
conjugated to DNP; and 2) low dose cyclophosphamide
pretreatment. Patients were evaluated to determine whether
tumor regression had occurred, to monitor tumor inflammatory

25 responses, and to measure delayed type hypersensitivity to
autologous melanoma cells, DNFB (the form of DNP used for
skin sensitization), DNP-conjugated autologous lymphocytes,

. diluent (Hanks solution), purified protein derivative (PPD),



of residual |ynph node | ynphocytes. Mreover, the Type Il cytokine, 1L1Q
is found in alnost all nel anoma netastases and appears to be produced by

t he mel anoma cells thenselves. 20 Patients with netastatic nel anona treated
wi th an autol ogous, DNP-nodified vaccine devel op infl anmmat or responses
at tunor sitewo9s®ID| ogically, these inflamed |esions ar ePEHEIUON 2L zed
by T cell infiltration which is sonetines associated with tunor cel
destruction. In the 25 present invention, biopsy specinens of 8

subcut aneous netastases that had devél&ﬁed i nfl ammati on foll ow ng vacci ne

treatment were test r 655110088 s OTRNA-f Mo phGMn , | dda y .and | L10.
Post - vacci ne, iHt D aEtyde) (CHndids VB gk, ot mabie) A0 150

MRNA for |FNy (f{tBentlsL¢hd4d: dnshdbkef3t8)be aedifrangThénefid 7)cllimical
contrast, IFNy nmRNA was detected in only 1/17 and TNF nmRNA in 2/16 control
speci mens (pre-dr eatminicyirpl fove thet bherarys age AORLIREeAAT the

subcut aneous netastases) nRNA 5 for [L10, a‘%é{okine with anti-inflammtory
properties, wastMERAGSSEEAPY F SIMER - e PHRBHEL T ASC5SBES AW viols I fhendent

of Iyrrphoid5c_?!:I'E:],E;L_gig;ui:ti ngﬁééﬁéégg%ﬁéggfirggdatgggilggl@gégaﬁﬁﬁﬁls were the

maj or sour ce: : a4 new paraneter to neasure

the effects of feukif b MU RL2RY1 yd Py IUIRS g cbDVRas | Ui W med at

analyzing freshly obtalined netastatic nel anona biopsies for the presence

of cytoki ne nR\e Wifdrréoerel ates with a productive i nmune response at the

tunor site. The expression of IFNy 15 or IL4 nRNA iis characteristic of

mel anona net ast ases t hat InhaRe-hfsy EFEREHMART | F [VATTANSr §OTRSPHEE f ol | owi ng

chemical extracts of cancer cells conjugated to a hapten and
10 mixed with an immunological adjuvant, such as Bacillus
Calmette-Guerin, BCG, is used.

In the present invention, biopsies from human
melanoma metastases were examined for expression of cytokine
mRNA using RT-PCR. mRNA for IFNy is found in post-DNP-

15 vaccine, inflamed metastases, but only rarely in
pretreatment metastases, even those containing large numbers
of residual lymph node lymphocytes. Moreover, the Type II
cytokine, IL10, is found in almost all melanoma metastases
and appears to be produced by the melanoma cells themselves.

20 Patients with metastatic melanoma treated with an
autologous, DNP-modified vaccine develop inflammatory
responses at tumor sites. Histologically, these inflamed
lesions are characterized by T cell infiltration which is
sometimes associated with tumor cell destruction. In the

25 present invention, biopsy specimens of 8 subcutaneous
metastases that had developed inflammation following vaccine
treatment were tested for expression of mRNA for IFNy, IL4,

TNF, and IL10. Post-vaccine, inflamed biopsies contained



adm ni strati on of DNP-nodified autol ogous vaccine. On'the other hand,
expression of IL10 nRNA is independent of an inflammatory response and
seen in nearly all nelanona biopsy 20 speci nens. Exam nation of cell |ines
derived from nel anoma biopsies as well as in situ PCR anal ysi s

denonst r at ed Whae/401the source of IL10 is nel anoma cel |l s t hF&PEPSIht her
than the associated | ynphocytes. Perhaps the nost inportant finding of
this work is 25 the negative one: nRNA for IFNy and IL4 generally is not
found in nel anoma netastases from untreated patients, nor in netastatic

masses that contgj ar | u Y, nade yt IS ovi des
a |l ow backgroun@ﬂggt# i ?@rhﬁ'f @256@0&6‘% 4%?% %%T?f%gﬁ%gilgﬁ? ggk ??%u

cyt oki ne producti,pn) agai Nslonehhsh, tEEO MReRE wiHB! adsBed i8SUASYWIPS? dncel |
popul ati on has been altered by inmmunotherapy. Mreover, it underscores an

i npor.t ant  bi ol ayFcakNAaGim2/1§ cehtole)dpeadinedst (pre rialeatioant ndpwbh Snode

met ast ases probably represent the residua of the original Iyngh node
popul ati on rat hBetaRERSSS M3haeyr Baflamad FapPsutapeeRs ﬁ'l?tiaﬁFPFFF t ed™&AYe

tunmor as a result o eir _recognitiqn of .nel : j ipce y
are not antisgeﬁ-oéch‘ilg‘t ead,cyttﬁgi? %a‘(/]étq? é‘é‘&%ﬁ%‘%@% %ggggr%g%m%gglo
PNy or 1L4. | naconbEas!in DiagpsYnsRARiIP AR cabtabas tuldlaeni Rdependent of
adm nistration o P-vaccine typically expressed nmnRNA for | Fﬁly However,
DNP- vacci ne- i ndugeghbid | contenes; yinesponseR coafihohedelcitamattepmaedebss Type
| since some of these 15 sanples contained |IL4 as well. Gven the
sensitivity of wPER-bhaeeathierRNACUNES ysiTheseudAndipgs tRHAYE6uRd™BY produced

b _
y parameter by which to measure the effects of cancer

10 immunotherapy.

The present invention is aimed at analyzing
freshly obtained metastatic melanoma biopsies for the
presence of cytokine mRNA which correlates with a productive
immune response at the tumor site. The expression of IFNy

15 or IL4 mRNA is characteristic of melanoma metastases that
have developed an inflammatory response following
administration of DNP-modified autologous vaccine. On the
other hand, expression of IL10 mRNA is independent of an
inflammatory response and seen in nearly all melanoma biopsy

20 specimens. Examination of cell lines derived from melanoma
biopsies as well as in situ PCR analysis demonstrated that
the source of IL10 is melanoma cells themselves rather than
the associated lymphocytes.

Perhaps the moét important finding of this work is

25 the negativé one: mRNA for IFNy and IL4 generally is not
found in melanoma metastases from untreated patients, nor in
metastatic masses that contain large numbers of lymph node

lymphocytes. This provides a low background activity of in



a small focus of IL4-producing T cells in the mdst of a T cell infiltrate
that is predom nantly | FNy-producing. On the other hand, the presence of
NMRNA for IFNy and L4 could 20 signify the presence of T cells that produce
both cytokines - so-called THo cells (Lee et al, Eur. J. Inrnunol. 1992
22:1455- 1459)woResmbuti on of this issue will require anal yRSUNESIRI | ow
correlation of nMRNA expression with norphol ogy, such as in situ PCR

What ever the results, 25 these findings sugggest that neasured of
intra-tunor cytokine production nmay be an inportant parameter to neasure
in patients unegérgocygekimaupekderapyn AR 9G4 Fh78hPST/ ¢SAGtEIBelanom3d3

The present invention strongl gest that the source of I1L10 nRNA is the
mel anoma cel | s EREFBRF VROse 5yl’°?§|l PW%W%@@&CP%F%da}W%Wt es. Strong
I L10 nRNA bands., were_ det ect edgl' n 24/ 25 . e%sé -a0 étsimex rggg on was 5
i ndependent of tlﬂ‘@u?\%%%’?apé'f asS6¢ ?E’d APHOCYt 65 or “t He'® présence of

DNP- vacci ne-i ndyggd Dééffgc%&{tonw E/Qifé)V Uraa&edSﬂHum&lo%@r hygahowed

I L10 mRNA wit hin ne norra | 1 nes derived fromthe biopsy

materi al expresggdastdfes HRDaaNG aépﬁla&ed: ldhk0 rasigeasof athebwrEglifHidl 10
The physiol ogi c significance of |1L10 production in nelanonma tissues is not

clear. 1L10 is kpopn noddbecpmlantipn Fafhemmtdtaor pyophokyvirs wihalt dbiveity to
inhibit T cell proliferation and _IL2 production (Ji n u et al., J.

| mrunol . 1993 15$t353415YMﬁltéﬁ&eﬂei:%?/erdmf%@slg h§pe %2‘?2% E}’ie\}ﬁy (Lee,
supra), probabl ¥F%¥g£§ LGl ng m@% pr(a)%% g;?ﬁ-fé WE%&QU@%%&RWT“US 1'L10

coul d SUppress e ac |vat|on tion o ma-reactive T
antlgen-actlvated, they have received no stimulus to produce

10 IFNy or IL4.

In contrast, biopsy specimens obtained following
administration of DNP-véccine typically expressed mRNA for
IFNyY. However, DNP-vaccine-induced inflammatory responses
cannot be characterized as Type I since some of these

15 samples contained IL4 as well. Given the sensitivity of
PCR-based mRNA analysis, such a pattern could be produced by
a small focus of IL4-producing T cells in the midst of a T
cell infiltrate that is predominantly IFNy-producing. On
the other hand, the presence of mRNA for IFNy and IL4 could

20 signify the presence of T cells that produce both cytckines
- so-called TH, cells (Lee et al, Eur. J. Immunol. 1992
22:1455-1459) . Resolution of this issue will require
analyses that allow éorrelation of mMRNA expression with
morpﬁology, such as in situ PCR. Whatever the results,

25 these findings suggest that measured of intra-tumor cytokine
production may be an important parameter to measure in

patients undergoing immunotherapy.



cells that have infiltrated the tunor site. However, 1L10 recently has
been shown to be a chenvattractant for CD8+ T 20 cells (Jinquan, supra);
this property could account for the predom nance of CD8+ cells in

DNP- vacci ne-i nduced |ynmphoid infiltrates. In either case, nodul ation

of . 1L10 produ¥®iP&#173t the tunor site may have inportant cdfFAGAENEEs for
the tunor-host relationship. 25 The scope of the present invention also
includes a nethod of screening for cytokizse -production by a tunor to
determ ne the efficacy of an autol ogous, irradiated hapten conjugated cell
conposition in a patientTheuppesert fverdipngs WBH/ Y (GLEgePCTLRBOG/MEOS511 -
34 cancer, said nethod conprising adm nistering said hapten conjugated
conposi tion t oSS Pt iTéAP; “‘Bﬁ?‘a}%ﬁﬂj Hedanpra Ceb]c;rﬁprtl@f“ﬁalﬁﬁﬂ gathedi ds

froma patient tls esa I|f n nucl ic aci fi or a
cytokine or 5 Errprfstf c%?&%cg ngﬁ by thycbr’rsf aﬁﬁgt F@ﬁk robe
specific to a @a@@l&i&%c&@acaﬁl 547&»5:'@ saegd &k Sl hdp3eUgi o aY €, and
detecting the presence of the anplifie nucl eic acids or the anplified

si gnal wher &i nihdepgurdesienoé ohe mnHdxf icfdansct pdteddiytphoryaspl oof itek si gnal

i ndicates 10 cancer, wherein the presence of anﬁall fied nucleic acids or
anplified si gnﬁ?eﬁftﬂﬂ $4i @NBavaemngiigsiyeed akpf anmadiioat e sMoBesYezaC Vim0

sald hapten conlugaked Sompes! Loty TSl LAS, Bl € Tau be arfml fanant o
Lo TS LSBT0 ST, lR AL Wtheand RS
all or part ofmeNA WHH produced IL10 as measured by ELISA.

10 The physiologic significance of IL10 production in
melanoma tissues is not clear. IL10 is known to be an anti-
inflammatory cytokine with ability to inhibit T cell
proliferation and IL2 production (Jingquan, T., et al., J.
Immunol. 1993 151:4545-4551) and delayed type

15 hypersensitivity (Lee, supra), probably by reducing
macrophage costimulatory function. Thus IL10 could suppress
the activation and proliferation of melanoma-reactive T
cells that have infiltrated the tumor site. However, IL10
recently has been shown to be a chemocattractant for CD8+ T

20 cells (Jinquan, supra); this property could account for the
predominancé of CD8+ cells in DNP-vaccine-induced lymphoid
infiltrates. In either case, modulation of IL10 production
at the tumor site may have important consequences for the
tumor-host relationship.

25 The scope of the present invention also includes a
method of screening for cytokine production by a tumor to
determine the efficacy of an autologous, irradiated hapten

. conjugated cell composition in a patient suspected of having



saliva, sputum nucus, bone marrow, serum blood, urine, |ynph, or a tear
froma patient suspected of having cancer. 20 Nucleic acids, such as DNA
(including cDNA) and RNA (including nRNA), are obtained fromthe patient
tissue sanple. Preferably RNA is obtained froma tissue sanple. Total RNA
i s extracted WQ9%#}7et hod known in the art such as descri¥d@PH%Shbr ook
et al., Mdlecular Coning: A 25 Laboratory Manual (Cold Spring Harbor
Laboratory, Cold Spring Harbor, NY, 1989)34incorporated herein by
reference inits entirety. WO 96/40173 PCT/US96/ 09511 - 35 Nucleic acid
extraction is tahteneddid manpbdfcorpricgingf adhensstaring saydt Bghnegue known
in the art. The anplification, step incudes the use of at |east one priner
sequence whi chCPRIECIHMGAEMRAPIFHCIRN £DFidoRabLCRE 5 RFHAIKIAE EperTPie
sequence. Cytokine sgecific se%uaecncgss re adef'ne f.ar__purposes of the

present invent F8RPT o 1THEIFUGESIT aAd Bt €570t 3 PRATTEE t9°S5FI S6FPP&ft of

sequences “hicgm?ff Eﬁyieigvgéidé"ééeckkiézfoﬁggcJ b%gneGgpgrally, the

prinmer sequence 1Ts about 21 nucl eotides to about 0 nucl eoti des,
preferably aboghpllfyiiy @OkigrRS]l Fdrutat2l bRUBYEPididet.icd2orugl gedheles, and

about 33 nucleotides in length. Prinmer sequences useful in the
anplification spethbds timel gdeckink areaidticl nnrled tari@ dot said SEFSEE NOS:
15 1 and 2; IFNT, SEQID NOS: 3 and 4; 1L4, SEQID NOS: 5 and_6; 1L10, SEQ
ID NOS: 7 and 83mR}@i B dSEeFtHRCEe $78567€6. °Ff s @ Rt EARE afeC R Hendent
process of anpliflcal |9 UFES: A PRIdi PhiPLLIRLEy Qe RLLTREOLsthe pair
amplified nucleic acids or amplified signal indicates
10 cancer, wherein the presence of amplified nucleic acids or
amplified signal from said patient tissue sample indicates
efficacy of said hapten conjugated composition.
The tissue sample may be a malignant or pre-
malignant tumor, a melanoma tumor for example, or a
15 subcutaneous inflammatory metastatic melanoma, for example.
In addition, a tissue sample may be a solid or liquid tissue
sample such as and not limited to all or part of a tumor,
saliva, sputum, mucus, bone marrow, serum, blood, urine,
lymph, or a tear from a patient suspected of having cancer.
20 Nucleic acids, such as DNA (including <DNA) and
RNA (including mRNA), are obtained from the patient tissue
sample. Preferably RNA is obtained from a tissue sample.
Total RNA is extracted by any method known in the art such
as described in Sambrook et al., Molecular Cloning: A
25 Laboratory Manual (Cold Spring Harbor Laboratory, Cold

Spring Harbor, NY, 1989), incorporated herein by reference

in its entirety.



may conprise oligonucl eotides which are conplenentary to 20 nucleic acid
sequences whi ch encode cytokine specific proteins. The one priner of the
pair nmay be selected from the group consisting of SEQID NOCS: 1 to 10.

Al ternatively, each of the two oligonucleotides in the priner pair my be
specific to ¥NYM4OEBc acid sequence 25 which encodes a cyfGKYTE e
primers may be designed to be conplenentary to separate regions of a

cyt oki ne sequence for exanple. 3y separate regions is nmeant that a first
prinmer is conplenentary to a 3' region B a cyt oki ne sequence and a WD

96/ 40173 PCTI US96/ 09511 - . .SEeCco et oL s; SaphenERtgry to a 5
Nucleic %ﬁl#‘ AALEE LS & 15WES @y
regi on of a cytokine sequence. eferably, the priners are conpl enentary

to distinct, sgpalate-{OFn0BE eRd AR PO afPNP EFER{UAr ¥nbwn eRC theolaher .
The primers of S ID NOS: 1-10 are nerely exenplary 5 of the prinmers which
may be useful i mhehampleSientibnverep dncud@kenhamsanglfi fEchedsn anet hod

includes the use of two prinmers, such as the pol ynmerase chajn reaction,
the first prinBFifay IREUSEHCECHBYCH ricmORRIGFEUR OIS &t PRG-1® “SEGUENCE | D

NCS: *1, 3, 5, 7 nd. 9, and.th ri gqﬁ I r.o he
group consi std nsyg?g%ﬁﬁ&tﬁﬁ% g?e\%%}lcé . 4@%?%%? a 5@%%&%&%8‘?& g]g%i rs
whi ch transcri bgeenHe ef & FRirgsst OVEE & HRAGR8ERET i ARt WBHh Cho afec15@eci fi c
for cytokines may be used in accordance with the nethods of the present
invention. 15 Tdtal ax¢ rract ilonio€dRNA iad lpeef prablgf sgarpree®UhichAs used

herein, the term"anplification" _refers tqo tenplate-depende rqcesses
and vect or - medi §£€8%8r bfHgat™en I%Wﬁtﬂ?ﬁﬁifulFnaﬁ{%ﬁ#%‘nc 85§5£¢%§%Iﬁ§e

concentration O%rgmer sequence is about 21 nucleotides to about 33

10 nucleotides, preferably about 21 nucleotides, about 31
nucleotides, 32 nucleotides, and about 33 nuclectides in

length.

Primer sequences useful in the amplification
methods include and are not limited to B actin, SEQ ID NOS:
15 1 and 2; IFNy, SEQ ID NOS: 3 and 4; IL4, SEQ ID NOS: 5 and
6; IL10, SEQ ID NOS: 7 and 8; and TNF, SEQ ID NOS: 9 and 10.
Where a template dependent process of
amplification uses a pair of primers, one primer of the pair
may comprise oligonucleotides which are complementary to
20 nucleic acid sequences which encode cytokine specific
proteins. The one primér of the pair may be selected from
the group consisting of SEQ ID NOS: 1 to 10.
Alternatively, each of the two oligonucleotides in
the primer pair may be specific to a nucleic acid sequence
25 which encoaes a cytokine. The primers may be designed to be
complemencary to separate regions of a cytokine sequence for
example. 3y separate regions is meant that a first primer

. is compiementary to a 3’ region of a cytokine sequence and a



specific nucleic acid nolecule relative to its initial

20 concentration, or

in an increase in the concentration of a detectable signal.

herein, the term

process that

As used

t enpl at e- dependent process is intended to refer to a
i nvol ves the tenpl at e-dependent extensi on of
nmol ecul e. TheWOA6MP7Enpl at e dependent process refers to 25
synthesis of an RNA or a DNA nol ecul e wherein

ﬁﬁ@i’éﬁgfgg%i d

t he sequence of the newy

synt hesi zed strand of nucleic acid is _digtated by the well-known rul es of
J. D et al., In. WO
96/ 40173 PCT/ USAG/R331primeB7is MimpauhanitBiyolegy of réwidend, adthrditine W
Inc., Menlo Park, Calif. (1987) incorporated herein by
reference in itssenthncet y) Prafgiatdlyl y the avticersedirat eenp iaversdol okt es

conpl enent ary base

A. Benjamn,

involve the introduction of the nucleic acid 5 fragnent
vector, the clorfiistaRpri f FeRAT® TEF1PRS ARk 3R, "]

anplified nucleic. acid
provi ded by CoH&Sét a

1982, each incorporated herein by

pairing (see, for exanple, Watson

. h |
Phe (s, PE RBR P 3955523 0 M
Mol ecul ar O ogi NG (AL PORAE O WA IMANHAY) be CleGuSPEhNehd G rdher ihabor ddr Y,

be

into a DNA or RNA
dCPTR BTG FEY yED e HE

pelglany

reference inits entirety. A nunber of

t enpl at e dependent processisn are ampldElcdt iont @eahpli fycldest ghgetsserfuences

of interest

p

detail in U S. 2nts 4.6
al ., PCR Protoco ’sr ABLYERT ¢

which is

10

15

20

25

resent in

LN S 4005, 105%, 4u903 20%A00 rnd 00, Spand
5

a sanp

Press, nc. ,

SEQUENCE ID NOS: 1, 3, , 7, and 9,

. | e. One of the best known a
methods i s the poidyPELBEES chBHt PEaEPP PP YPERPSGhFEALT @

l[ification 15

HOR bERE i n

Agnis et

eath of
and the second primer

may be selected from the group consisting of SEQUENCE ID

NOS: 2,

4, 6,

8, and 10. Any primer pairs which transcribe

nucleic acids toward each other and which are specific for

cytokines may be used in accordance with the methods of the

present invention.

Total extraction of RNA is preferably carried out.

As used herein, the term "amplification" refers to

template-dependent processes and vector-mediated propagation

which result in an increase in the ccncentration of a

specific nucleic acid molecule relative to its initial

concentr

ation,

or in an increase in the concentration of a

detectable signal. As used herein,

the term

template-dependent process is intended to refer to a process

that involves the template-dependent extension of a

molecule

nucleic acid synthesis of an RNA or

rimer

. The term template dependent process refers to

a DNA molecule wherein

the sequence of the newly synthesized strand of nucleic acid

is dictated by the well-known rules of complementary base

pairing

(see,

for example, Watson,

J. D.

et al.,

In:

~



incorporated herein by reference in its entirety. Briefly, 20 in PCR two
primer sequences are prepared which are conplenentary to regions'on
opposite conplenmentary strands of the target sequence. An excess of
deoxynucl eoside triphosphates are added to a reaction mxture along with a
DNA pol yner asWOP&4473 Taq pol ynerase). |f the target 25 seqteHE¥S P& bresent
in a sanple, the prinmers will bind to the target and the pol ynerase w ||
cause the prinmers to be extended along the target sequence by adding on
nucl eotides. By raising and lowering thé tenperature of the reaction WO

96/ 40173 PCT/ USS@4Q934h%r idthbgyliot Whe, céhe, exxterded wrid®rgenyiahlin,
di ssociate fromthe target to formreaction products excess priners wll

bind to the tarpet.,améntlo Pdwk,r €adtifon(p?Hudinsocandrite] Hexeadasbyi S
repeated. Preferably a reverse transcrlFtase PCR 5 anplification praocedure
may be perfor nedrfffrﬁl?ﬂf’Gér lltlolt-"qt?ﬁ’r‘itlirﬁyy he %Gﬁtllkif Yﬂwrarﬁﬁfldllﬁr-ed

Pol ynmerase chain i on net hodol ogbes arqﬁye kno§n n thﬁ art. Anot her
net hod for anpllT?Qﬂﬁ /9188 tHEEVGa PR FIEARET Bh (Hefdei&dc tﬁcé

LCR) » di scl osgd f{ac%@%tl\l?nto]apD%%00§0§NA'M&M@B§C’CM£ e 4 5@&2&?&96 in
its entirety. two conpl enentary probe pairs are prepar In

the presence of dheHeangetoBeqiENCRe eachveaar rofwche dpldi fied apposite

conpl enentary strands of the target such that they abut. In the presence
of a ligase, theadish fprgpenpaifr@mpiieF 25 FyHk meshPae hedl a8 fgice PRI E deBy

target and t hen PEERaeE e Lt Kehhencie Tt p2alt erTeScebe B obe
pairs. US. Pategi.fkﬂgaécuﬁgE dﬂHHEQBOQQtﬁﬁbJFgéarQ thual), Cold Spring
10 Harbor Laboratory, 1982, each incorporated herein by
reference in its entirety.

A number of template dependent processes are
available to amplify the target sequences of interest
present in a sample. One of the best known amplification

15 methods is the polymerase chain reaction (PCR) which is
described in 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,

20 in PCR, two primer sequences are prepared which are
complementary to regions on opposite complementary strands
of the target sequence. BAn excess of deoxynucleoside
triphosphates are added to a reaction mixture along with a
DNA polymerase (e.g., Taqg polymerase). If the target

25 sequence is.present in a sample, the primers will bind to
the target and the polymerase will cause the primers to be
extended along the target sequence by adding on nucleotides.

By raising and lowering the temperature of the reaction



reference in its entirety, describes an alternative nethod 20 of
anplification simlar to LCR for binding probe pairs to a target sequence.
Qoeta Replicase, described in PCT Application No. PCT/US87/00880,

i ncorporated herein by reference inits entirety, may al so be used as
still anot herWaspHe} cati on 25 method in the present inventTOHYSHRhi s
method, a replicative sequence of RNA which has a region conplenentary to
that of a target is added to a sanple in {he presence of WO 96/40173

PCT/ US96/ 09511 - 39 an RNA polynerase. The polynerase will copy the

replicative sequepeera\hitte eafedde premdeteei Bl .disdcsatéiefram the
anplification nethod, in which restriction endonucleases and |igases are
used to achi eve targéte tamflorfni ceadtopnopredrges. Mmicess e5inera Widdt Hitnd
nucl eotide 5 -[ alpha -thio]triphosphates in one strand of _a,  restriction
site (Wl ker, G tq.thettamget pR@cto [Ghe repghion RyQducts and Bhe pyocess

89: 392-396, incorporated hereln neference_in Jt : ] ) y al so be
useful in the 101§n’fﬁ‘?€ﬁt gt'i 0 r%’?élrnal?&lyefcrgg?ﬁésgien‘at%ﬁg%#ée%eé/ntpqrﬂsenti on.
Strand Di spl agenggh) A ddilcaabiofeduS@AnalSbangd A rmade i ROk Gy ryi ng out
i sothermal amplification of nucleic acids which involves nultiple rounds
of strand displ ageaetify ame syotiresifs mRNAeampl tkidd.anPbdyheraseA ocdhiagml ar
met hod, 15 called Repair Chain Reaction (RCRL i s anot her met hod of

anpl i ficati on WhFeaCHSn FEetheepiPrIias Axe WRLSMOThvBntP®rdTand is invol ves

ol | oed by & repal r reactBRATR Mish o S PHEr SERg b AP AgE "
present. The othgf,{Oreaction (referred to as LCR), disclosed in EPA No.
10 320,308, incorporated herein by reference in its entirety.
In LCR, two complementary probe pairs are prepared, and in
the presence of the target sequence, each pair will bind to
opposite complementary strands of the target such that they
abut. In the presence of a ligase, the two probe pairs will
15 link to form a single unit. By temperature cycling, as in
PCR, bound ligated units dissociate from the target and then
serve as "target sequences" for ligation of excess probe
pairs. U.S. Patent 4,883,750, incorporated herein by
reference in its entiréty, describes an alternative method
20 of amplification similar to LCR for binding probe pairs to a
target seguence.
Qbeta Replicase, described in PCT Application No.
PCT/US87/00880, incorporated herein by reference in its
entirety, may also be used as still another amplification
25 method in the present invention. In this method, a
replicative sequence of RNA which has a region complemencary

to that of a target is added to a sample in the presence of



20 bases can be added as biotinylated derivatives for easy detection. A
simlar approach is used in SDA. Cytokine specific sequences can al so be
detected wusing a cyclic probe reaction (CPR). In CPR, a probe having a 3
and 5 sequences of non-cytokine specific DNA and 25 m ddl e sequence of

cyt oki ne spedYPPR4ORA i s hybridized to DNA which is presedCHH*YSHnpl e.
Upon hybridi zation, the reaction is treated with RNaseH, and the products
of the probe identified as distinctive s oducts generating a signal WO
96/ 40173 PCT/ US96/ 09511 - 40 which are Tel eased after digestion. The

original tenplakg rive goMg@iadet 0 aROthARTERYELE N IRT @BByARHe t Fep T RAGIRAN 1S
repeated. Thus, CPR involves anplifying a signal generated by

hybri di zati on okegupnobeviichaceyt vkemerespietettednucleic 5 acid. Still

other anplification nmethods described in GB, AEpI ication No. 2 202 328, and
in PCT Application No. PaTASSBbeIBbRNRd4ERCRE1thiMERhPS /i deoripisttat ed

herein b f inits entjret used. i d ith 10 th
or esent | nvent | GROCTHETIE PBPRBY ST Ao b S5 At BaPs o T el S used

in a-PCR like; teapbabe: AndeiSRZYFe AepandeitcsyYaY hegkS codbgipri ners may be
nodified by labelling wth a capture noiety (e.g., biotin) and/or a

det ect or noi ety npelgoti®nsyE) alphia t hehildttréphagiateat Lanond Sstararekegsa of
| abel | ed probes are added to a sanple. In the presence of the_ target
sequence, the preBErbfhERn sifg (Yallgafed Tcat 8F yil calfFyc- AVe et A& age,

e Larget sequence (hoaelioa8ed, | et Lo, R R 81 Eo Rrpe
reference in its entirety), may also be useful in the

10 amplification of nucleic acids in the present invention.

Strand Displacement Amplification (SDA) is another
method of carrying out ispthermal amplification of nucleic
acids which involves multiple rounds of strand displacement
and synthesis, i.e. nick translation. A similar method,

15 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 amplification, followed by a repair reaction in
which only two of the four bases are present. The other two

20 bases can be added as biotinylated derivatives for easy
detection. A similar approach is used in SDA.

Cytokine specific sequences can alsc be detected
using a cyclic probe reaction (CPR). In CPR, a probe having
a 3’ and 5’ sequences of non-cytokine specific DNA and

25 middle sequence of cytokine 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 identified as distinctive products generating a signal



20 sequence. O her nucleic'acid anplification procedures include
transcription-based anplification systens (TAS) (Kwoh D., et al., Proc.
Natl. Acad. Sci. (U S A) 1989, 86:1173, Gngeras T. R, et al., PCT
Application WO 25 88/ 10315, incorporated herein by reference_in their
entirety), inWPR8M¥HGE3 nucl eic aci d sequence based anplifi caf‘FHHsgfﬂg\%BA) and
3SR In NASBA, the nucleic acids can be prepared for anplification by
standard WO 96/ 40173 PCT/ US96/ 09511 - 414, phenol /chl orof orm extracti on,
heat denaturation of a clinical sanple, treatnment with lysis buffer and
mni spin col uMmghien aselmilcasedf afi¥y atigieRNlonr dJlhaniciiginal chenplate
extraction of RNA. These anplification techniques involve 5 annealing a

pri mer whi ch has ipr asneaked pec phPEhSE KIS, PrElt | W g epsEIRetPT ats on,
DNA/ RNA hybrids are digested with__RNase H while. double stranded DNA

nol ecul es are heﬁﬁpeaég‘gtur Sag&?%.mrvrf’elé’ietshgppgég Hihé& E%ﬁg?g g?r%%rnacfeeg DNA
is made fully double st b it f_s ; AF SPesidic
prinmer, followed B’yh (b)ﬁlahléa{hlc{ggﬁ éﬁ?g%fed%]oﬁgl S 8g€%nrfjge%§%%%gh%%cul esCf are
then multiply 4rapsgri bed by a polynerase such as T7 or SP6. In an

i sothermal cyclic reaction, the RNAs are reverse transcribed into double
stranded DNA, and transcridsdlontbengenaisit igethon pRARAds dsecribed ych B T7

or SP6. The resulting products, whether truncat 0 anplete, indicate
prostate cancer pBérfFRrEiondfuercel? Hefreyncci® giqTa#".pf\llﬁﬁFéﬁgalﬁoPatent

Application Publjcation, Noy,329.8R2¢ | AEQHPQLAL - RES kiR dbYeLEL £TBPCE i N

reference in its entirety, may be used in accordance with

10 the present invention. In the former application,
"modified" primers are used in a PCR like, template and
enzyme dependent synthesis. The primers may be modified by
labelling with a capture moiety (e.g., biotin) and/or a
detector moiety (e.g., enzyme). In the latter applica;ion,

15 an excess of labelled probes are added to a sample. 1In the
presence of the target sequence, the probe binds and is
cleaved catalytically.. After cleavage, the target sequence
is released intact to be bound by excess probe. Cleavage of
the labelled probe signals the presence of the target

20 sequence.

Other nucleic acid amplification procedures
include transcription-based amplification systems {TAS)
(Kwoh D., et al., Proc. Natl. Acad. Sci. (U.S.A.) 1989,
86:1173, Gingeras T. R., et al., PCT Application WO

25 88/10315, incorporated herein by reference in their
entirety), including nucleic acid sequence based
amplification (NASBA) and 3SR. In NASBA, the nucleic acids

can be prepared for amplification by standard



20 its entirety, disclose a nucleic acid anplification process involving
cyclically synthesizing single-stranded RNA ("ssRNA"), ssDNA and

doubl e-stranded DNA (dsDNA), which may be used in accordance mﬁth t he
present invention. The ssRNA is a first tenplate for a first i mer

ol i gonucl eot i Y@ X873shi ch is el ongated by reverse transcri gi sai05s11

(RNA- dependent DNA pol ynerase). The RNA is then renoved fromresulting
DNA: RNA dupl ex by the action of ribonucl ease H (RNase H, an RNase specific
for RNA in a duplex with either DNA or RNA). WD 96/40173 PCT/ US96/ 09511 42
The resul tant ssﬂNﬂdldcalseetwmmt&ﬂ#ﬁﬁattpﬁAmhaatséeoﬁﬁurﬁﬂﬁqmepf ahi ch al so

i ncl udes the sequences _of an, RNA as r onot er xemplified by T7
RNA pol yner ase) &tindgal |F§mﬂbﬁoﬁﬁ§?tﬁ%n?t¥3 Féfebuﬁéﬁ RER$RIR hen

RO T DA NS DAL TRERSC LA bE Bh bt Aa, BE et rﬁ@gwm RAT AR

of E.. coli DNA pol'ynerase , resulting as a doub

mol ecul e, havi nge.aySRGYSACEE RNIENt iThake tOnglidti cat ibhet dtirfiqial RiMAo et ween
the primers and having additionally, at one end, a pronoter sequence. 10

This~pronnterssequemmhingaa bEimﬁnuwhbyhthﬁseﬂnmsgptba525¢@®ic pehyenrase to
make many RNA copies of the_ DNA. These c%ﬁ{es can then re-enter the cycle
| eadi ng to very B4 irgnBPLiTeEa3monwl /NG BYPERST AF A 18RFYRRSVIH hi s

o tvere Bocaflil® 8BRS MNBHIRLLI M RUSELLAL, dlec!Regoy s o

each cycle. Becausé o fire o 'S process, e starting
sequence can be d}é}&%@&emagsmn Itnhelf;@éfncﬁseelthbem@& Htr@ANAed MiiA e1s H.

., et al., PCT Application WO 89/06700, incorporated herein by reference
inits entirety,made fully double stranded by addition of second prostate

10 specific primer, followed by polymerization. The double
stranded DNA molecules are then multiply transcribed by a
polymerase such as T7 or SP6. In an isothermal cyclic
reaction, the RNAs are reverse transcribed into double
stranded DNA, and transcribed once against with a polymerase-

15 such as T7 or SP6. The resulting products, whether
truncated or complete, indicate prostate cancer specific
sequences.

Davey, C., et al., European Patent Application

Publication No. 329,822, incorporated herein by reference in

20 its entirety, disclose a nucleic acid amplification process
involving cyclically synthesizing single-stranded RNA
("ssRNA"), ssDNA, and double-stranded DNA (dsDNA), which may
be used in accordance with the present invention. The ssRNA
is a first templatg for a first primer oligonucleotide,

25 which is elongated by reverse transcriptase (RNA-dependent
DNA polymerase). The RNA is then removed from resulting
DNA:RNA duplex by the action of ribonuclease H (RNase H, an

RNase specific for RNA in a duplex with either DNA or RNA).



20 di sclose a nucleic acid sequence anplification schene based on the

hybri di zation of'a pronoter/priner sequence to a target single-stranded DNA
("ssDNA") followed by transcription of nmany RNA copies of the sequence.
This schene is not cyclic; i.e. new tenplates are not produced 25 fromthe
resul tant RNAWOOEMMEY i pts. Cther anplification methods i nckGifeso%PHie"

di scl osed by Frohman, M A., In: PCR Protocols: A Guide to Methods and
Applications 1990, Academ c Press, N.Y_.)42ar3d "one-sided PCR' (Chara, O.,

et WD 96/40173 PCT/US96/ 09511 - 43 al.,"Proc. Natl. Acad. Sci. (U S A)

1989, 86:5673-564),,.AY fermaces hekekdnd NGAHQLat edr by dafgience in
their enti rety.rz%}ét%eosglsﬁgégegéon |'i gation r(1)f two (or m)fe) 5

ol i gonucl eot i despiinde whieEeaATSo dfndludksi chacsaiearesgof hen R&quence of
the resulting "di-oligonucleotide", thereby anplifying the
di - ol i gonucl eot i delyiiirase. pyometen| (exemgdihred Pv1 FFRNA: BEY™S G3E6Y pSf aked

herein by reference in its entjrety), .nay al so. be used in the
anplification sté&psdtomoleayhee p’r%%egr%mpilﬁ\‘iént i@?ﬁs BHS®i hy. “Kib S e84 on,

the presence %(rjug?s ;e ol%e%??e a[géié'b“{flg_%gﬁg?ﬁ QuehL BBy R ARfect ed. The

r
anplified pr é’sequence od known in the art,

i ncluding and nog Lifaded et .t Bo1 Mptampangneddert) ,meeballc idd see Sanbr 0ok,
supra. The sequenced anplified product may then be conpared to results
obt ai ned with tigsuelesxtirseded pb¥2r ("IdsDRA¢ ¢ el equdgl NBAVLINT| & ARTUSAFEI es

obtained prior to vaccine treatnent should, be free of cyt oti ne_ sequences,
particul arly | FNfdeqnicaly £ thpa ot i PriginghfMiubesvgsn the primers

and having additionally, at one end, a promoter sequence.

10 This promoter sequence can be used by the appropriate RNA
polymerase to make many RNA copies of the DNA. These copies
can then re-enter the cygle leading to very swift
amplification. With proper choice of enzymes, this
amplification can be done isothermally without addition of

15 enzymes at each cycle. Because of the cyclical nature of
this process, the starting sequence can be chosen to be in
the form of either DNA or RNA.

Miller, H. I., et al., PCT Application WO
89/06700, incorporated herein by reference in its entirety,

20 disclose a nucleic acid sequence amplification scheme based
on the hybridization of’ a promoter/primer sequence to a
target single-stranded DNA ("ssDNA") followed by
transcription of many RNA copies of the sequence. This
scheme is not cyclic; i.e. new templates are not produced

25 from the resultant RNA transcripts. Other amplification
methods include "race" disclosed by Frohman, M. A., In: PCR
Protocols: A Guide to Methods and Applicatiocns 1990,

Academic Press, N.Y.) and "one-sided PCR" (Ohara, O., et



20 acids may be fragnented into varying sizes of discrete fragnents. For
exanpl e; DNA fragnents nmay be separated according to nolecul ar wei ght by
nmet hods such as and not limted to el ectrophoresis through an agarose gel
matri x. The gels are then anal yzed by Southern hybridization. 25 Briefly,
DNA in the gevoisgsuiransferred to a hybridization substrat @SB such
as and not limted to a nitrocellul ose sheet and a nyl on nenbrane. A

| abel | ed probe is applied to the matrix nder selected hybridization WO
96/ 40173 PCT/ US96/ 09511 - 44 conditions so as to hybridize with

conpl enentary DNA; | ogald zed.on Ader. maichi xrThea pr abesmays bes 1f-sa7engt h
capable of form ng a stable duplex. The probe nay have a size range of

about 200 to abouil 18 23R neeel latdichesncnrbotratagt by peééeends \iralsdugtir200
nucl eotides in length. M smatches such as and not limted to sequences
with.simlar hyenophefidi-city and hydrophilicity, will be known to those of
skill in the art once arned with .the pres j scl @s . I | abel s for
vi sual i zation or detectio e&ﬁ%éiﬁﬁﬁﬁdtgn ES&%ﬁ%ééongggiV¥?fﬁﬂ#ﬁe art, such
as and not |i &q t?gi%&nuéﬂé&@iﬁége{ﬁ tHeAlpReBOnc&IdHE GiuelebE o4 (e Hehaingi Rgef oOr
exanple, avidin/biotin, radioactive |abeling such as 32P | abeling, and

the |ike. Preferagbhyenddh@mpradusdsulsicky aditbbiRORcprodids’, tiwrebe run on
an agarose gel and visualized using a stain 15 such as et hidi um broni de.

See Sanbrook et amplifyisica thFhel-PetgoChagttfRnBe EnalyzRY Yy -

aut or adi ography to | ocate arti ar. fra i hypr . g f .he
probe. ‘A di agnosCEBOR} ¢S tinAP sc%e%’tﬁ 'nd’nfcgrrggﬁgéée? M%%gi} %? i-%(Engxgeur:c%l t(%gous,
irradiated, hapteo conjugated gellalso be used in the amplification step of

10 the present invention.

Following amplification, the presence or absence
of the amplification product may be detected. The amplified
product may be sequenced by any method known in the art,
including and not limited to the Maxam and Gilbert method,

15 see Sambrook, supra. The sequenced amplified product may
then be compared to results obtéined with tissue excised
prior to vaccine treatment. Tissue samples obtained prior
to vaccine treatment should be free of cytokine sequences,
particularly IFNy, TNF, IL2, IL1Z2, and IL13. The nucleic

20 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 and not
limited to electrophoresis through an agarose gel matrix.
The gels are then analyzed by Southern hybridization.

25 3riefly, DNA in the gel is transferred to a hybridization
substrace or matrix such as and not limited to a
nitroceliulose sheet and a nylon membrane. A labelled prorpe

is applieé to the matrix under selected hybridization



20 conposition conprising in one or nore containers, a pair of priners,
wherein one ofthe priners within said pair is conplenentary to a cytokine
speci fic sequence, wherein said priner is selected fromthe group
consisting of SEQID NG 1, SEQID NO 2, SEQID NO 3, SEQID NO 4, SEQ
ID NO 5, 25 SEP&®ITO 6, SEQID NO 7, SEQ ID NO 8, SEQ POTSp6/@95iigng
SEQ ID NO 10, and a neans for visualizing anplified DNA, said kit useful
for determining the efficacy of said comppsition. WO 96/40173

PCT/ US96/ 09511 - 45 The invention is further illustrated by nmeans of the
fol | owi ng act ual cerdipliess Is8 agndolbykuidlizeophthi compbennsitesyoDdd and 12- 14

which are neant to be illustrations ,only and are not .intended to limt the
present inventi odof8tized (RIE&NEHBRFFLE e%&d?ﬁ@%‘?s‘f‘a%ﬁ%eal &ILY - f our

patients were tregted,wigh %%Bagi %%%%@S@%Frgxusi ?e R:Talalpe: Y ;—sl |r16,

prepared in accordance. Wt e~ et et rth abo pr eceded ow

dose 10 cycl ophogphanidegd ©F adrdenpob tey adouer 1b Mmmalrgiesaldesf {pct s and
anti-tunor activity. On day O, the patients were given cycl ophospham de
300 ng/ M i.v.sTheagtdaysrdfarably theyt #le nunjlect edes ity dedeghl |y with
vacci ne consisting of 10 x 106 to 25 x 106 autol ogous, cryopreserved,
irradiated 15 (2306™RFchesrsiudeRPs 3Rt xRF Wilfh BB tTRAYSRFSE HaFl Siilar

o mecer” oSSR ARl A B bR VIR g €8] LG
treatnments. The t@xhei §y Ofe the LReLapymesikhmthedotdseht @Gaklosure.
Varioug labels for visualization or detection are known to
10 those of skill in the art, such as and not limited to
fluorescent staining, ethidium bromide staining for example,
- avidin/biotin, radiocactive labeling such as *?P labeling, and
the like. Preferably, tﬁe product, such as the PCR produc;,
may be run on an agarose gel and visualized using a stain
15 such as ethidium bromide. See Sambrook ét al., supra. The
matrix may then be analyzed by autoradiography to locate
particular fragments which hybridize to the probe.
A diagnostic kit for screening for the efficacy of
an autologous, irradiated, hapten conjugated cell
20 composition comprising in one or more containers, a pair of
primers, wherein one of.the primers within said pair is
complementary to a cytokine specific seguence, wherein said
orimer is selected from the group consisting of SEQ ID NO:
1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5,
25 SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID NO: 8, SEQ ID NO: 9, and
SEQ ID NO: 10, and a means for visualizing amplified DNA;

said kit useful for determining the efficacy of said

composition.



20 inflammatory response atthe injection site and mld nausea and vomting
foll ow ng cycl ophospham de adm nistration. There were 40 eval uabl e
patients with neasurable netastases; 5 had responses - 4 conplete and 1
partial. The nedian duration of response was 10 nonths (7-84 + nonths).

ne 25 patienWO&#MPhues to be in remssion at 11 years. REGERIIBH
occurred not only in skin and nodal netastases, but also in lung and |iver
net astases. In 6 additional WO 96/40173 PETFUS96/ 09511 - 46 patients, an
anti-tunor response was observed that seened peculiar to this vaccine
therapy, i.e., the regr es"s"]i’%nlfb‘fentﬁ@flaéﬁa@‘%tl"leé'sﬂéﬁslst:ﬁ%‘fe‘h;ﬁ)’eﬁ‘ﬁéasaq’i er

thelmmnotherap e atletst i s _"del ayed" ression
occurred in %}\bm%flﬁrﬁwgn u‘-"rﬁ)trl‘ls‘-’l.31 era %stypeaﬁypg!}'s%rrll%l ;%/fDTH) to

aut ol ogous, rrecéxeampqagl y- b ssecipted MRlanee aebhs M@sbéieith@sebgelaﬁg
only.16111 of patients before treatnment, as conpared with in 460, 561 and

73% of patients e@niylaps 48 ridt] iamendéd, td(iméspebti peegentThiowviencieases in
del ayed type hypersensitivity follow ng i mmunot herapy were statistically
si gnisfi cant by ahf&e- FREEPEHASRPAAIMERES: day 0 vs. day 49, p < 0.001; day
O vs. day 161, p < 0.001; day O vs. day 217, p 0.021. Overall, 26/43
patients (619 exhibited a positive 15 del ayed type hypersensitivity
response (a 5 Mixdrpiedst ol ogous nel anone cells at some tine point.
Patients al so developed strong del ayed type hypersensitivity to the
enzymes used to prepare t$ixtyfsurcebtisusperseonseanéd Mitlipateicentstiest ed

for del ayed type hypersensitivity with a 20 m xture of coll agenase and
DNase (each at ]m%ﬁ paapgkggt@uyelanoma vaccine, prepared in accordance

with the methods set forth above, preceded by low dose

10 cyclophosphamide (CY) and monitored for immunological
effects and anti-tumor activity. ©On day 0, the patients
were given cyclophosphamide 300 mg/M? i.v. Three days later,
they were injected intradermally with vaccine consisting of
10 x 10% to 25 x 10° autologous, cryopreserved, irradiaéed

15 (2500 R) tumor cells mixed with BCG; the tumor cells were
obtained by dissociation of metastatic masses enzymatically
(collagenase and DNAse). This treatment sequence was
repeated every 28 days for 8 treatments.

The toxicity of the therapy was limited to a local

20 inflammatory response at’'the injection site and mild nausea
and vomiting following cyclophosphamide administration.
There were 40 evaluable patients with measurable metastases;
5 had responses - 4 complete and 1 partial. The median
duration of response was 10 months (7-84 + months). One

25 patient continues to be in remission at 1l years.
Regression occurred not only in skin and nodal metastases,

but also in lung and liver metastases. In 6 additional



vaccine treatnents, 21 t88% had responses > 5mm Anti- tunor responses to
the vaccine were strongly associated wwth delayed type hypersensitivity to
mechani cal | y-di ssoci ated, autol ogous nel anona cells, as indicated by three
25 observations: 1) 8/ 10 patients who exhibited tunor regression had

posi tive del aysapryé hypersensitivity; 2) in post-surgi caPCHYS2RAA
patients, there was a highly significant correlation between the intensity
of delayed WD 96/ 40173 PCT/ US96/ 09511 - 47 type hypersensitivity to
aut ol ogous mel anoma cells and the tinme 8 recurrence of tunor (r = 0.680,

p < 0.001); 3) nine g%gggt%%¥¢qng%%ekggggnggkﬂée?b;gp@é@xg%&gggﬁhéhvity

to the autologo%%t sint or1 gi nal vaccl ne t unor)
devel oped new netasiiases 6" MW Jdemnk thatagy dinet, ehé Cidgrdalsayadotype
hypersensitivity or elicited a much smaller response. The patients were
conpared to theietadiici bos psnoretas bppasnehtafiver htid eiwagcitheraphewas
patients treated prior to the vaccine study were renoved from 10 treat nent
one to two nont e .or Ino3spaisnid thdsyadelaned " stagye s WIbFNIFEd the
patients were untreated beginnin t he vaccine study. In three cases we
were able to éxct¥ FedPesst it Sunors for histol ogi cal exanination; such

tunors were 15 characteri zed, fys anJdthoReesédiditbhali opref doynpheaytess, I n
contrast, tunors excised ?roﬁ?%%ese pa??en?s Séﬁb#ep i mrunot her apy 58

consi sted of honRgeneaLsllRssESsafiateld gadatomc elelldswivddodrt Sitgiblei ¢ant
| ynphocytic infiltration. This study shows that the use of cycl ophospham de
20 all ows the devmlwpfdnefopapientimbed orespbrreans  ndf afofRATed with in

46%, 56% and 73% of patients on days 49, 161 and 217,

10 respectively. The increases in delayed type
hypersensitivity following immunotherapy were statistically
significant by a non-independent t-test; day 0 vs. day 49, p
"< 0.001; day 0 vs. day 161, p < 0.001; day 0 vs. day 217, p
= 0.021. Overall, 26/43 patients (61%) exhibited a positive .

15 delayed type hypersensitivity response (= 5 mm) to
autologous melanoma cells at some time point. Patients also
developed strong delayed type hypersensitivity to the
enzymes used to prepare the tumor cell suspensions: of 24
patients tested for delayed type hypersensitivity with a

20 mixture of collagenase and DNase (each at 1 ug/ml) after two
vaccine treatments, 21 (88%) had responses > Smm. Anti-
tumor responses to the vaccine were strongly associated with
delayed type hypersensitivity to mechanically-dissociated,
autologous melanoma cells, as indicated by three

25 observations: 1) 8/10 patients who exhibited tumor
regression had positive delayed type hypersensitivity; 2) in
post-surgical adjuvant patients, there was a highly

significant correlation between the intensity of celayed



associ ated antigens in cancer-bearing patients. Exanple 2 Patients with
netastatic nel anoma were sensitized to DNP by topical application to the
upper armwi th 10 25 dinitrochl orobenzene (DNCB) or dinitrofluorobenzene

( DNFB) . T\/\Dg@%j@l%at er they were injected with a vacci ne consisting of
10 x 10 to 25 x Y0' ~autol ogous, irradi ated nel anoma cel | s \RETGEPHYEA3

PCTI US96/ 09511 - 48 conjugated to DNP and m xed with BCG

Cycl ophospham de 300 ng/M i.v. was givegp 3 days before DNCB (or DNFB) or
vaccine. O 4 evaluable patients, 3 have devel oped a striking

i nflammat ory respeBSRybérddHEilt iRSE e afuitell odovathé Nfcmat £eal BIHS (B
weeks). Patient #1 devel oped erythema and swelling in the > 50 large (1-3
cnm) dernmal net asi@sescoredunrencegohinkknonwer ab8of®h, H &l Poded) by3)lulrder=at i on

and drai nage of necroti terial, and so are begi nning to regress.

B opsy showed | BFTEET SR G TR L CTs rié%@;!%‘e et Pt o
evel oped ery [ [ : oITen, groin

overlying |ar geﬁggog%oﬁ%ﬁﬁlaﬂ%gék% esTﬁ‘esghgaﬁe&ﬁ{ﬁm%\eﬁ?(’?gglr%essg(ffi%but

have -changed 5 nturensi &wflepelir aaw rasidiaiadeto (fhetet Ualbyr) Pakd e # 3ot
exhi bited noderate erythena in the skin overlying 3 15 subcutaneous
met ast ases. Al | €3ipatiéntaysdaveredvatagsedsidevayedn pwléchypdrasensitti vity to

both DNCB and to conj ugat ed gut ol ogous | hocytes. The patients were
conpared to theFF‘%ﬁHi’ﬁA&r‘Fg‘ﬁFi‘or&eo pa_ttggﬁf:ﬁe%&)%?‘%‘p@ﬁédvra%dﬁfe’ﬁr The
patients {reatedopaiplod Qrigd LB XAGA SELAYNE R EHRY AL gﬁ@ytti%%%%”em

one to two nonths prior o startinc the vaccine stu Y. ccor
treated prior to the vaccine study were removed from

10 treatment one to two months prior to starting the vaccine
study. Accordingly, the patients were untreated beginning
the vaccine study.

In three cases we were able to excise regressing
tumors for histological examination; such tumors were

15 characterized by an intense infiltration of lymphocytes. 1In
contrast, tumors excised from these patients before
immunotherapy consisted of homogeneous masses of malignant
cells without significant lymphocytic infiltration.

This study shows that the use of cyclophosphamide

20 allows the development of an immune response to melanoma-

associated antigens in cancer-bearing patients.

Example 2
Patients with metastatic melanoma were sensitized
to DNP by tcpical application to the upper arm with 1%
25 dinitrochlorobenzene (DNCB) or dinitrofluorobenzene (DNFB).
Two weeks later they were injected with a vaccine consisting

of 10 x 10% to 25 x 10° autologous, irradiated melanoma cells



the patients were untreated begi nning the vaccine study. Exanple 3 Fifteen
patients (including 3 patients from25 Exanple 2) were treated with

net astati c nel anoma using a novel form of inmunotherapy, i.e., tunor cell
vaccine conjugated to DNP. Patients were sensitized to DNP by WD 96/ 40173
PCT/ US96/ 0951wWO0 9480173 opi cal application to the upper arm wiEF/E§6/09511

di ni trochl orobenzene. Then every 4 weeks they received cyclophospham de
300 nmg/ M followed 3 days later by injection of 10 x 106 to 25 x 105

aut ol ogous, irradi ated nel anoma cells 5 4caon'j ugated to DNP. Patients

received 6-8 trgg%gg#ééec% RS bnpPahd k@l 920 seyel eped ogrb syt ilad 8 oo

hypersensitivity 0 DF\DIP-conj ugat ed aut ol ogous | ynphocytes or tunor
cells (rmean DThgzMA anR).. wdbegmeacizndayscheizi-ea DSICBI kongONAM loamratotye .
response in subcutaneous and nodal netastases 10 in 11/15 patients,

consi sting of ep§theevaluakdlel pagienks n3hhavandeveltRadhasstaiont t unor
masses, and, in _one case, purulent drainage. Biopsies showed infiltration

B
with  |ymphocyt é8EL9RTRIPT by FRABROE REFGYI BAPoSnd 0w’ ESTTHTER I c
anal yses, vere gl GBYe QA e Hh PRl Loyl ko

cells in these ssues rongl’y express ich serves as an

adhesi on ol ecukg@efPind if@hks> FhUTardeNR1VACEMNIHERITE mbOastuhiae ch UREr €
of anti- .nelanoma imunity not seen with previously tested i mrunot herapy.

The patients welegcanparedrt ebtheer, Xpldondft Pyulraratirs apdaAyainagsi t h
the vaccine. The patients treated prior to the vaccine stud%/ wer e renoved

from treatment °8nBe R b MRERFARL pratt SPBSsRET tPF THEIV 5B ¢ ess.

Biopsy showed infiltration with CD4+ CD8+ T lymphocytes.
10 Patient #2 developed erythema and swelling in the skin of
her lower abdomen and groin overlying large (8 cm) nodal
masses. These have not yet regressed, but have changed in
cénsistency from rockhard to fluctuant. Patient #3
exhibited moderate erythema in the skin overlying 3
15 subcutaneous metastases. All 3 patients have developed
delayed type hypersensitivity to both DNCB and to DNP
conjugated autoclogous lymphocytes.
The patients were compared to their condition prior to
treatment with the vaccine. The patients treated prior to
20 the vaccine study were removed from treatment one to two
months prior to starting the vaccine study. Accordingly,

the patients were untreated beginning the vaccine study.

Example 3
Fifreen patients (including 3 patients from
25 Example 2) were treated with mecastatic melanoma using a
novel form of immunotherapy, i.e., tumor cell vaccine

conjugated to DNP. Patients were sensitized to DNP by



study. Accordingly, the patients were untreated begi nning the vaccine
study. 25 Exanple 4 This exanple exam ned the therapeutic effects of
DNP-vaccine in patients with surgically-resected netastases WO 96/ 40173
PCT/ US96/ 09511 - 50 and no clinical evidence of. netastatic disease.
Forty seven YR9AHIX were sensitized to the hapten, DNFB PCT/US96/09511

(di nitrofluorobenzene). Then they were treated by intradermal injection of
aut ol ogous, irradiated nel anoma 5 cells gponjugated to DNP. Additional
vaccine injections were admnistered ever 28 days for a total of eight
treatments. Al kopatdEnipplieseiq@ericodihealibyet extmedrithr SBel ayed Type
Hypersensitivity, DIH responses to autologous mel anoma cells,

DNP- conj ugat ed dgnmw&u@rppmt eFheanavers roesks 16hant T13Raived n vitro

studi es were perforne Preser v I hctesetratedfro

net ast atic tunDFE(Cl%‘FWS@ ag‘éﬁﬁr% ed onf%lelro?&gﬁe?a YT 6t %’?—5

Figure 12 Comawslmﬁlraer@@rﬂs of opaédt%ﬁ5§oﬁé'”0frrfard$.%tba &@ﬁam h:%lls
foll owi ng surgery treated wi th DNP vacCi ne and non-hapteni zed control
vacci-ne. The st udy;eyaiganed b]hB t lricdpauLi eeed vt $-of t DAREnernsd .ne Most
patients with surgically-resected netastases and no clinical evidence of

met astati c di seaseiemtsd (§3k) eﬁ@%emeé d§éﬁ’$¢@1tzi@@ WFEEGWWCYDNIPEH)

(dinitrofl uorobenzene) Then t hey were ed b | nt ader mal nj ection
of autol ogous, “Pr P%.%I%Hgﬁ’é? n%‘ﬁfaaiéjglolug Li’gcé’ faed‘ltl onal

vacci ne injecti QRS WesR: adahRhpt er @ Querid8 ﬂ?%%eﬁioé atrm@ of eight

treatnents. Al patients were periodically
inflammatory response in subcutaneous and nodal metastases

10 in 11/15 patients, consisting of erythema, swelling, warmth,
and tenderness around tumor masses, and, in one case,
purulent drainage. Biopsies showed infiltration with
lymphocytes, which, by immunopatholbgical and flow
cytometric analyses, were mainly CD3+, CD4-, CD8+, HLA-DR+ T

15 cells. The melanoma cells in these tissues strongly
expressed ICAM-1, which serves as an adhesion molecule for T
cells. Thus, DNP-vaccine seems to induce a degree of anti-
.melanoma immunity not seen with previously tested
immunotherapy. The patients were compared to their

20 condition prior to treatment with the vaccine. The patients
treated prior to the vacc¢ine study were removed from
treatment one to two months prior to starting the vaccine
study. Accordingly, the patients were untreated beginning

the vaccine study.

25 Example 4

This example examined the therapeutic effects of

DNP-vaccine in patients with surgically-resected metastases



tested for Delayed Type Hypersensitivity, DITH, responses to 25 autol ogous
nmel anoma cel I's, DNP-conj ugat ed autol ogous |ynphocytes, and m crobi al
antigens.. In vitro studies were perforned with cryopreserved |ynphocytes
extracted from netastatic tunors and/ or separated from peripheral bl ood.
WO 96/ 40173 PEPPEIBY 09511 - 51 DNP- VACCI NE THERAPY OF MEM! Py OF M
WFMTMWTHMTH MWM WEEK DE; Y OF -21 -19 -17 -14 -13 0 2 3 28 31 49
51 56 S STUDY GYCLO X X X. REPEAT P:1l H 4MLDE. DNP X X CYCLE 10 44C I NE
DNFB X X FOR SENS DNFB X A CHALL 15 APPLY X X X TOTAL SKIN TESTS READ X

X X OF SKIN 205fESdS £BAIN1XeXidetce REL meBRALAL 2¢ X %6eMACCI NESK ¢ RN
patients were sensitized to the hapten, DNFB
(dinitrofluorobenzene) . Then'they were treated by
intradermal injection of autologous, irradiated melanoma

5 cells conjugated to DNP. Additional vaccine injections were
administered ever 28 days for a total of eight treatments.
All patients were periodically tested for Delayed Type
Hypersensitivity, DTH, responses to autologous melanoma
cells, DNP-conjugated autologous lymphocytes, and microbial

10 antigens. In vitro studies were performed with
cryopreserved lymphocytes extracted from metastatic tumors
and/or separated from peripheral blood.
The graph of Figure 12 compares the .percent cf
patients tumor free in the months following surgery trgated
15 with DNP vaccine and non-haptenized control vaccine. The
study examined the therapeutic effects of DNP-vaccine in
patients with surgically-resected metastases and no clinical
evidence of metastatic disease; All patients were
sensitized to the hapten, DNFB (dinitrofluorobenzene). Then
20 they were treated by intradermal injection of autologous,
irradiated melanoma cell$ conjugated to DNP. Additional
vaccine injections were administered over 28 days for a
total of eight treatments. All patients were periocdically
tested for Delayed Type Hypersensitivity, DTH, responses to
25 autologous.melanoma cells, DNP-conjugated autologous
lymphocytes, and microbial antigens. . In vitro studies were
performed with cryopreserved lymphocytes extracted from

matastatic tumors and/or separated from peripheral blood.



25 ROUTINE X X LABS Y (cycl ophospham de) = 300 ng/ M i.v. bolus only
before first two vaccines VACCINE = 5 x 10" to 20 x 106 aut ol ogous,
irradiated nelanoma 30 cells mxed with BCG DNFB SENS = 1.0 ng in 0.1 mi
acetone-corn-oil applied to ventral upper arm S118S TITIJTt SHEET (RILE
26) WD 96/ 401%9Q99¢OM7S06/ 09511 - 52 DNFB CHALL = 200 g i nP@/YSIgpoos1l
acetone-corn-oil applied to forearm APPLY SKIN TESTS = aut ol cgous nel anonma
cells, peripheral blood | ynphocytes (PBL), peripheral blood |ynphocytes 5
conjugated to DNP (PBL-DNP), purified protein derivative (PPD) (skin test
for tuberculosis), mcrobial recall antigens *Day 0: PBL, PBL-DNP only
READ SKI N TESTS = nean diameter of ind@tafion 10 OBTAIN PBL = 100 cc

heparini zed bl ood ROUTI NE TS I %ﬁquﬁp ¢ayRloMeBC) , differenti al
bl ood count (diff), platele caﬁﬁﬁﬁgglg%e_e;s), SMA-12 (panel of routine
M o

| ab tests, bl %W mtqg DNP - I

initially werq tsreenkiMijzed |t6 DNP |ad | T Mdy™ MY M

cycl ophosphanilideg.. 30D ng/ M2,j wag adm nistereql asj a rlapid i.y. ipfusionl.
{am=a O ﬁ'uy

Three days | gtets e

: s—{A=ard {15, pajiepr s rq sensjt d w.ih
(di ni trofl uor go@hvene) 211} 19 EﬂFB‘Hisﬁ%l¢%+ 3 sagg?onglcd#n %ﬁl aﬁ%@
applied tcpigcdl | gruby R VO m

| ung of 10. 1
(;YCLO X X X. REPEAT

PHOSPH

AMIDE

DNP X X ) CYCLE

10 VACCINE.
‘DNFB x | x FOR

_SENS

DNFB ’ X A

CHALL

—

15 APPLY X x X . TOTAL
SKIN -

_ TESTS

' READ X X X of
SKIN

20 . TESTS

OBTAIN X X X 8

PBL

OBTAIN X X b3 VACCINES

: SERUM

25 | ROUTINE X - X

LABS

=Y (cyclophosphamide} = 300 mg/M* i.v. bolus only before

Eirst two vaccines

VACCINE = 5 x 10° to 20 x 10° autologous, irradiated melanoma
30 cells mixed with BCG

DNFB SENS = 1.0 mg in 0.1 ml aceto_ne—corn—oil applied to

ventral upper arm

SUBSTITUTE SHEET (RULE 26)



20 within the confines of a,2 cmdianeter steel ring. Two weeks later,
patients were tested for reactivity to DNP by topical application of 200 g
DNFB and intradermal injection of DNP-conjugated autol ogous PBL.

Cycl ophospham de was reconstituted in sterile water and the rqfer dosage
was 25 admi ni MoAsE7dy rapid i.v. infusion. Vaccine PreparaPtHHS2/083pr
masses were processed. Cells were extracted by enzymatic dissociation with
WD 96/ 40173 PCT/ US96/ 09511 53 collagenase_and DNAse and by nechani cal

di ssoci ation, frozen in a controlled rate freezer, and stored in liquid
nitrogen until paeedefarOn 2@ dayihhali anlpakieebhe VeSri-@ileappbédto the
cells were thawed, washed,. and irradiated to 2500 R 5 Then they were
washed agai n andcsespended i n Hanks bal anced salt solution w thout phenol

red. Conjugation of nmelanoma cells with DNP was gerforned. This involved a
30 ninute i ncub@EPEY SKIN (FRHTS cePPEIFIMTMEFEROTT U dFenPBREPRENER) under

sterile 10 conditiogg%y$§géé§%g% Q¥Be FEEQ%%%E&QéZ%féﬁig??éhkggﬁﬁgge vacci ne

consists of 5-26%° ve ‘turmor C pen

sol uti on. Wen BUF;L,5a868eh e (@Qﬂsbﬁﬁﬁﬂgﬂ&i@iédf@réﬁgﬁh deddvaiive i on of
Tice BCG Each vaccine treatment consisted of three injections into 15

contiguous sitestpp)t ekippeystafos oubérgslosdst| udiexphiiaibgsecapsil ateral to
a | ynph node dissection. Study Procedure - On day 0, patients received
cycl ophosphani de"33geR§/ M2 as a rapid i.v. infusion. Three days later, on

day +3, they were inject i jt.a | wi th 20 aut ol ogous nel anonma
vacci ne. Additi dﬁ)gly J\(}accﬁ#é' %}E]Legg:bgﬁgiy

READ SKIN TESTS = mean diameter of induration

10 OBTAIN PBL = 100 cc heparinized blood
ROUTINE LABS = complete blood count (CBC), differential
blood count (diff), platelet count (platelets), SMA-12

(panel of routine lab tests, blood urea nitrogen (BUN)

Sensitization to DNP - Patients initially were

15 sensitized to DNP as follows: On day -17, cyclophosphamide,
300 mg/Mz, was administered as a rapid i.v. infusion. Three
days later, on days -14 and -15, patients were sensitized
with DNFB (dinitrofluorocbenzene): 1 mg DNFB dissolved in
acetone-corn oil and applied topically in a velume of 0.1 ml

20 within the confines of a'2 cm diameter steel ring. Two
weeks later, patients were tested for reactivity to DNP by
topical application of 200 pg DNFB and intradermal injection
of DNP-conjugated autclogous PBL. Cyclophosphamide was
reconstituted in sterile water and the proper dosage waé

25 administered by rapid i.v. infusicn.

Vaccine Preparation - Tumor masses were processed.

Cells were extracted by enzymatic dissociation with



were adm nistered every four weeks for a total of eight treatnents.

Cycl ophospham de was given only prior to the first tw injections. All
vacci nes were DNP-conjugated and mxed with Bacillus Cal nette-Guerin
(BCG. BCGis the Tice 25 strain (substrain of the Pasteur institute
strain) obtai W6 497Hm Or ganon Tekni ka Cor poration, Dur hamPNEYS*#iE [ eeze-
dried material was reconstituted with 1 m sterile water and diluted 1:10

i n phosphate-buffered saline, pH 7.2; thegz0.1 WO 96/40173 PCT/ US96/ 09511
54 m was drawn up, mixed with the vaccine and injected. Al vaccines

were injected intRiAgesas® Hid eNbeppend dsynmeichahecgl dimswedabodonal frozen
evaluation - Skin-testing was 5 perforned by the intradernal injection of
0.1 m of test nmter cahtorlldde rhcrefiregzeind 3@l ayerd e lAgpéAsehsTegsa ty
was assessed at 48 hours by msasu%'bggdt he .mean di apeter i pduration

f
Posi tive reacti ofstidr 8epRet ogPap FHhePFOF Bﬁfhﬁnﬁ‘r’é"ta%r 8| Ee\/\éf%atiee%'t ed:

1) 1 x 106 irradiagte me|, a0 | $rrdi 6,344 Ok Ogous
peri pheral bl ood" ey%%%?:i‘?%% Q%%’? dl'm%:onj ugeu(:élgltlcj1 gﬁﬁg%oa%je)éggtgeégto P, 3)

Har ks sol utions 4gneBPRhibot G e diaghedsagengtdnd andpsydediiier Ganak berahded
antigens - Candida, trichophyton, and nunps. Al so, contact sensitivity to
DNFB was tested eall5sapptyemgizdouggpbeneheaski n of the forearm and

examning the area for.a circle of induration at 48 hours || patients
had bl ood col | ected for septationo"aR ‘E%bor’“ésgﬁg?iwolnthop@yﬁﬁ ocytes and
ser um each i e Skigd<hest | ng: 123 981 (04 B d $%uTabl e bdabnschedihsr of 20

bl ood drawi ng). Periodically, these were tested for: 1)
cells with dinitrofluorobenzene (DNFB) under sterile

10 conditions, followed by washing with sterile saline.

The vaccine consists of 5-20 x 10° live tumor cells
suspended in 0.2 ml Hanks solution. When BCG is added, it
consisted of 0.1 ml of a 1:10 dilution of Tice BCG. Each
vaccine treatment consisted of three injections into

15 contiguous sites on the upper arms or legs, excluding limbs
ipsilateral to a lymph node dissection.

Study Procedure - On day 0, patients received
cyclophosphamide 300 mg/M? as a rapid i.v. infusion. Three
days later, on day +3, they were injected intradermally witn

20 autologous melanoma vaccine. Additional vaccine injections
were administered every-four weeks for a total of eight
treatments. Cyclophosphamide was given only prior to the
first two injections. All vaccines were DNP-conjugated and
mixed with Bacillus Calmette-Guerin (BCG). BCG is the Tice

25 strain (substrain of the Pasteur Institute strain) obtained
from Organon Teknika Corporation, Durham, NC. The freeze-
dried material was reconstituted with 1 ml sterile water and

diluted 1:10 in phosphate-buffered saline, pH 7.2; then 0.1



proliferative and cytotoxic response to autol ogous nelanoma cells; and 2)
proliferative response to DNP-conjugated autol ogous |ynphocytes. WO

96/ 40173 PCT/ US96/ 09511 55 Duration of Study 1) Patients were treated

wi th eight courses of vaccine which required about eight nonths. Treatnent
was then st oppeedoiPhese patients will be nonitored until RCTHUIEBEI¢| ve
years has el apsed since their initial surgery. 2) Patients who devel oped
regi onal recurrence or distant mnet astagses before the conpl etion of eight
treatnents were taken off the study an Yreated as clini cally indicated

(chenot herapy of,SYLGEE Y 1R, TRECONY cHEOURC LS a3 dngbodeda Patd@Nt S
with nelanoma netastatic toregional |ynph nodes. They underwent surgical

resection of thekhkcdhs£asie dhjebted irtre thheyahadsiveo (Cbparcadm et dence of
net astati c nel anoma. Then, they received treatnent with a non-haptenized,
aut ol ogous 15 nékghoma vaccine. First, they were given cycl ophospham de,

300 ng/ M. Three days |ater they were inj.ected intradernal I% with the
vacci ne, which consisted Jéﬁ*“—?@—?—“—i—@%—t—%v—a]’rl!%‘—ﬁ—%éu 1 ! arions- $HdiesFalY “Rf ol ogous
mel anonma cel | s nmixed W i phaspbami des&vacgi pe Lf eatdent was
r epeat ed ever§ §§rgarﬁ%élgbﬁﬁeoggﬁr%fgﬁagh? ?r eatnents was given. The

patients were ghiBical lon erel gatedreyeand Hetapedt fifpe Gypyr26fdi nividye
control patients were cancer-free at two years. In contrast, patients

treated with theaBNPssesexi @ 6B hbers ryemeRsHr brd HheymeRRcahangten der

cancer- 25 free survival as set forth abaqve.
induration. Positive reactions were photographed. The

following materials were tested: 1) 1 x 10% irradiated

10 autologous melanocma cells; 2) 3 x 10° autologous peripheral
blood lymphocytes, both unconjugated and conjugated to DNP;
3) Hanks solution; 4) PPD-intermediate strength; and 5)
microbial recall antigens - Candida, trichophyton, and
mumps. Also, contact sensitivity to DNFB was tested by

15 applying 200 pug to the skin of the forearm and examining the
area for a circle of induration at 48 hours.

All patients had blood collected for separation
and cryopreservation of lymphocytes and serum each time
skin-testing was performed (see Table 1 for schedule of

20 blood drawing). Periodically, these were tested for: 1)
proliferative and cytotoxic response to autologous melanoma
cells; and 2) proliferative response to DNP—cohjugated

autologous lymphocytes.



The patients who received hapteni zed vaccine all had nel anoma netastatic
to regional |ynph nodes, but no evidence of distant netastases. Patients
in this condition WD 96/ 40173 PCTI US96/ 09511 - 56 are routinely treated
by surgical resection of the diseased nodes. Surgical resection renders
t hem cli ni cal W@ %#¥@45se- free, but they have an 80-6501 chabfcEUF/0s11
devel oping netastatic nelanoma with two years. 5 The patients in the
control group were in the sane clinicalggondition in order to be
conparable to the haptenized vaccine group. Thus, the control group al so
consi sted of patients w thureianoss setdstatic to regional [|ynph nodes,
but no evidence of distant netastases, who had 10 undergone surgi cal
resection of the di seasedlhoptdenpferiere riegereAt Wikd $¥HRY £O88SHF tFE t he
non- hapt eni zed vaccine, the control éﬁgients wer e cIiniq@Ig% di sease-free,
p 2

but as previ ousiaFciBeetd BRI EF3pRP i SEFRt RTHT ased S2pEETBnt® wi t h
surgically | ”C“rt%%'nes%égé‘ém ™MRE ?3:1.51 s 38h2CHEUn&s: Rty ahs; Pegause

such patients have a cu rat'e approaching zero, and an even shorter

survi-val thans pafdsenesvai ydurL0et abhpsdy mhcaodRre iRt anitAsds subpsepver,
it is not possible in such patients to neasure di sease-free survival, a

paranmeter that was dramatcafdnieptsl shgetevpioprd Pegieryli mecokrenes mesent

invention. A statistical' analysis of the data was, perf rn%& as fol |l ows:
Kapl an- Mei r pIot%&%ﬂanai§%%%%t?ﬁ%§eb§gP§? € &hG°P FB?ST %ﬁhﬁh &l ShepEnents

construct ed. Thgfeqief gsggﬂggf petyeen, sDNB: ¥ aGehReaPaL i €Nt ANd yCoREI @ red

pati ents was analyze the Mantel |og-rank test. These arfe standard
statistical (chemotherapy or surgery).

10 The control group consisted of 22 patients with
melanoma metastatic to regional lymph nodes. They underwent
surgical resection of their disease, at which time they had
no clinical evidence of metastatic melanoma. .Then, they
received treatment with a non-haptenized, autologous _

15 melanoma vaccine. First, they were given cyclophosphamide,
300 mg/M?. Three days later they were injected intradermally
with the vaccine, which consisted of 10 x 10° to 25 x 10°
irradiated, autologous melaﬁoma cells mixed with BCG. The
cyclophosphamide-vaccine treatment was repeated every 28

20 days. A total of eight treatments was given. The patients
were clinically evaluatéd every two months.

Only 20% of the control patients were cancer-fres
at two years. In contrast, patients treated with the DNP-
vaccine of the invention had significantly higher cancer-

25 free survi&al as set forth above.

The patients who received haptenized vaccine all
had melanoma metastatic to regional lymph nodes, but no

evidence of distant metastases. Patients in this condition



met hods for anal yzing such data. The difference was highly significant
wth p < .01. WO 96/40173 PCT/US96/ 09511 57 Seventeen patients additional
wer e subsequently treated according to the protocol outlined above (the
size of the control group was not increased for reasons set forth above).
The resul ts nWOPsM9ARd statistically significant 5 differenBegUs/9sil

di sease-free survival and total survival. Exanple 5 Adm nistration of an
aut ol ogous, dinitrophenyl (DNP)-conjugaggd_nel anoma vaccine induces T cell
infiltration of netastatic tunors, and prolongs survival of 10 patients who

have under gone |yphadengelprirdaeedbbl kyurdfgiloraketi@sictsete dhesased
effects appear to be due to nelanoma-specific T cells. Their generation is
contingent upomoBesel | Suvgidalspesefttpn yrensierpNPhendt find¢atdlyafbaaaseel | s
(DNP-MEL). 15 dinical Protocol Al patients hadan\&a tat.i c .nel anoma and
were under goi ncEhafmuRSEhEREhPANE ARaB? of DY FTENBNR: CTH{HGREEE  t unor

vacci ne, as previously described_ip.Ber t al., Cancer Res., 1991,
51, 273 |, incor Ettéalﬁe“rl%]iar?qt‘)“? %ggr?eg’é?gﬁcaﬁi'n its entirety. Infornmed

consent was obtained frofpd Kadidhic8nts. ciRAld MRS WeFSuP WRler €at eHe Wedde
cycl ophospham de 300 ng/ M2, see Berd et al. (1986) supra, and three days

| at er wer e sensidlizedattocONER ion tiopprdér tapple catparebfe Goltie of a 1 DNFB
solution in acetone-corn 25 oil on two consecutive da%glg%l Two vveeli%PI ater

patients were RApHERIGRGeVRIS AFREEBhantts  OF 69R FEEP & by

consisted of patients with melanoma metastatic to regional
lymph nodes, but no evidence of distant metastases, who had
10 undergone surgical resection of the diseased nodes. When
treatment was initiated with the non-haptenized vaccine, the
control patients were clinically disease-free, but as
previously noted, 80% developed distant metastases.

Patients with surgically incurable melanoma were

15 not selected as controls because such patients have a cure
rate approaching zero, and an even shorter survival than
patients with resectable lymph node metastases. Moreover,
it is not possible in such patients to measure disease-free
survival, a parameter that was dramatically prolonged by the

20 vaccine of the present invention.

A statistical’ analysis of the data was performed
as follows: Kaplan-Meir plots of disease-free survival and
rotal survival were constructed. The difference between
DNP-vaccine patients and control patients was analyzed by

25 the Mantel log-rank test. These are standard statistical
methods for analyzing such data. The difference was highly

significant with p < .01.



WO 96/ 40173 PCT/ US96/ 09511 58 injection of DNP-conjugated nel anoma

vacci ne. DNP-vacci ne was repeated every 28 days. Cycl ophospham de was
given prior to the first two cycles. The vaccine consisted of 10 x 106 -
25 x 106 cryopreserved, autol ogous, irradiated (2500 5 R), DNP-conj ugated
mel anoma cel IwO8@#itigated to DNP mixed with BCG Al tunorPQIrEePetl ons
contai ned | ynphocytes which were the residua of tunor-infiltrated |ynph
node tissue. Serumand PBL were collected at the followi ng tinme points:
day O (before sensitization), day 14 (2 ¥eks after 10 DNFB
sensitization), day 63 (after 2 vaccines) Ny (afte | ), day
175 (after 6 vaccines), ard’ S §§e§ﬁat]?egﬁs’eraquvglg?lné%)rg %%?T%ﬁ%%gzgents

PBL were separat.ed b¥gdensitding’ adi &t ghorerBlr bhtpaiddoabete Fi €t [size
netrizoate. They were suspended in freezing nmedium (RPM -1640 (Medi at ech,

Washi.ngt on DC) +bft @heheivmiral buroup was hati nechybsed| faoxirdayons oyeh farth
controll ed-rate freezer, and stored in liquid nitrogen. HLA typing of PBL
was performed bypbone) ThcHess TReuL BF sTRL IR 100y 8FaF $§EIGFIPYt ﬁf‘ggf’rﬁ
Labor-atory. Mel anaonma cells were enz tically.extr fro tatic
masses accor df n&ltféefﬁ%c%t%(ﬂll(??aﬁ%'r ,eeD.s,u%'tlva%I 5% (%%ééé) %ﬁ%ﬁ@'

i ncorporated herein by reference inits entirety, and cryopreserved. Cell
lines were derived from 25 these suspensions and were maintained in

RPM - 1640 with EX¥mphetal calf serum Melanoma cell l[ines fromthe patients
used in this study were distinguished by MHC class | WD 96/40173
PCT/ US96/ 09511 _ Administration of an autologous, dinitrophenyl

(DNP) -conjugated melanoma vaccine induces T cell
infiltration of metastatic tumors, and prolongs survival of
10 patients who have undergone lymphadenectomy for bulky
regional metastases. These effects appear to be due to
melanoma-specific T cells. Their generation is contingent
upon T cells with specificity for DNP-modified melanoma

cells (DNP-MEL).

15 Cliniczl Protocol

All patients had metéstatic melanoma and were
undergoing immunotherapy with autologous, DNP-conjugated
tumor vaccine, as previously described in Berd, D., et al.,
Cancer Res., 1991, S1, 273 1, incorporated herein by

.20 reference in its entirety. Informed consent was obtained
from the patients. Patients were pre-treated with
cyclochosphamide 300 mg/M?, see Berd et al. (1986) supra, and
three days later were sensitized to DNFB by topical
application of 0.1 ml of a 1 DNFB solution in acetone-corn

25 oil on two consecutive days. Two weeks later patients were

- again given cyclophosphamide, followed 3 days later by



- 59 differences determned by flow cytonetric analysis with a panel of
nonocl onal anti bodi es obtained fromthe Anerican Type Culture Collection:
(HB82 = HLA- A2, HB122 = HLA-A3, HB164 = HLA-Al1l,24). 5 Hapten Conjugation
PBL were DNP-nodified by a 30 mnute incubation wth aqueous DNEB or DNBS,
according to WRMMthods of Mller, S D. and H N d amanf“Y5%ftithol . |
1976, 117, 1519 and Geczy, A F. and A Baungarten, |nmunol ogy, 1970, 19,
10 189, (incorporated herein by referepc%asi_n their entirety) respectively;
the two nethods yiel ded equivalent results. For specificity controls,

celI's were nodi fiigdeidd FANDBNRY cohfeshiald a149hbMa TNBSinel. Woith- $xzgleone,
according to the "nethods of Fujiwara, H., et al., J. Imunol., 1980, 124,
863 15 and Boer whgt e¢pedtedevang B8 daysSch€peiopdosnhamdsie. wabegindrol . ,
1987, 88, 3, (incorporated herein by reference in their ent i.ret(%/)
respectivel y. Hapien torjhgydftires B c¥dFeat edh9 YIFrTidIcafonaisesd £f 10
Del ayed- Type Hypersensi_tivit DT 20 Cryopreserved PBL were th

washed, and regusPerdéd ?‘nlﬁialgﬁfé’o 5?%1%%%'55@028?%‘{?’orfrrfﬁéaﬁ%‘?}l\gzdﬁﬁé’re
di vided into {hipee groups; di fib £chor0RE Y98t £6h {1R5dNB. £ o2Pkb GRR4DAt ed
to TNP. Afterg wgghi%%l,p 1 xjd%%ggrrel anor?a cells or fS}Q?x 106 I%EL weree
suspended i n 0. igh tlwks M4 ¢unmep prebadatiibhectetkdintedademprddytaan t he
forearm DTH was determ ned WD 96/ 40173 PCT/ US96/ 09511 60 at 48 hours by

measuri ng the nwhickivers dheorepadur 2f GnmorThef Dif¥atssay ymas reffeated with

mel anoma CeIIS't:issue. Serum and PBL were collected at the following time

points: day 0 (before sensitization), day 14 (2 weeks after
10 DNFB sensitization), day 63 (after 2 vaccines), day 119
(after 4 vaccines), -day 175 (after 6 vaccines), and day 231

(after 8 vaccines).

Cellular Reagents

PBL were separated by density gradient
15 centrifugation on Ficoll metrizoate. They were suspended in
freezing-medium (RPMI-1640 (Mediatech, Washington DC) + 1%
human albumin + 10 dimethyl sulfoxide) frozen in a
controlled-rate freezer, and stored in liquid nitrogen. HLA
typing of PBL was performed by the Thcmas Jefferson
20 University Hospital Clinical Laboratory.

Melanoma cells were enzymatically extracted ZIrom
matastatic masses according to the method of Berd, D., et
al., (1986) supra, incorporated herein by reference in its
entirety, and cryopreserved. Cell lines were derived from

25 these suspensions and were maintained in RPMI-1640 with 10%
fetal calf serum. Melanoma cell lines from the patients

used in this study were distinguished by MHC class I



Al'l patients devel oped DTH to DNP-nodified autol ogous PBL (Figure 1) DTH
responses were evident two 5 weeks after topical application of DNFB (day
14), and then remai ned stable throughout the period of nonthly vaccine
adm ni strati on. DNP-conjugat ed aut ol ogous nel anoma cell suspensi ons
elicited stroWQ@FBTH than DNP-PBL (nmean SE: PBL = 13.3 m{“HUSSfim!

mel anoma cells = 21.9 nm 3.6 mm p < 10 0.01). DTH was specific for

DNP- nodi fied "sel f", since autologous-PBL conjugated to TNP elicited no
response in 50 patients tested. Anti-DNP Antibody An ELI SA was devel oped
by coating m crdiifferenedd sletébmivned BNE-lownpyyerest ikBlanaThsss mettttod was
found to be preferable. to coating plates with DNP-conjugated al bum n
because it resuPPBEli ff |RaclBARK FHURPIIESIPRERINGY 88y GAE Hperican

pre-i muni zed patients,,. DNP-conju d @E&F(g Os iR 1_ wer e added
to each well of ei‘é)’gef leé}tlbroet tcggn'i%rg%ger.g G Re cé I%‘zv\'/e?igl ?xegﬁ%‘% le plate

by drying fol | oywedehy-ayby-ahnygl e exposure to 1000 net hanol. Then, the
pl ates were washed five tines with phosphate buffered saline + 0.05 0
Tween-20. Serial dilutions of test sera were added to the wells and the
plate was incubated in a humdified chanber at 25 370 C for 1 hour. After

t he i ncubati on, Hepsepl eewiuggsionashed five tinmes, and then horse radish
per oxi dase- conjugated g anti - an J. ogl o jn. pel WO 96/40173
PCT/ US96/ 09511 - 61 Labdrat'ofres, mdvl%? gﬂ)g\t\gads%é&ggg LR d St er i ned

optimal dilutioR;cRoLEqGedectngd bg@ws,! GMcRRPEERPA LSThe methods of
per oxi dase- conj ugat ed goat anti-human 1gG or |1 gM were used,
Miller, S. D. and H. N. Claman, J. Immunol., 1976, 117, 1519
and Geczy, A. F. and A. Baumgarten) Immunology, 1970, 19,
10 189, (incorporated herein by reference in their entirety)
respectively; the two methods yielded equivalent results.
For specificity controls,‘cells were modified with TNP by
incubation with TNBS, or with cxazolone, according to the
methods of Fujiwara, H., et al., J. Immunol., 1980, 124, 863
iS and Boerrigter, G. H. and R. J. Scheper, J. Invest.
Dermatol., 1987, 88, 3, (incorporated herein by reference in

their entirety) respectively. Hapten conjugation was

repeated with melanoma cells.

Delayed-Type Hypersensitivity (DTH)

20 Cryopreserved PBL were thawed, washed, and
resuspended in Hanks balanced salt solution. The cells were
divided into three groups: unmodified, conjugated to DNP,
and conjugated to TNP. After washing, 1 x 10° melanoma cells
or 3 x 10° PBL were suspended in 0.1 ml Hanks solution and

25 injected intradermally on the forearm. DTH was determined



4 respectively. After a 1 hour incubation at 370 C, the plate 5 was washed
five times and 0.1 m of substrate (0- phenyl enedi am ne, Sigma Chem cal

Co., St. Louis, M) was added to each well followed by 50 1 of 0.12 %
hydrogen peroxide. The plate was read in an ELI SA plate reader. The assay
was val i dat ed™®s26M8178 nurine anti-DNP 10 nonocl onal anti bod§CTURYRSKPE. 7;
Si gma | nmunoChem cal s) and a peroxi dase-conjugated anti nouse

i mrunogl obul in anti body as the second _Stgp_reagent. Subsequently, the
positive control consisted of a serumsanple froma patient who had

received nultipe dgnin@etk0oBs mfasNPnyackd MdarAdibmONE T iibadyatibsr 15
of each serum sanple was defined as follows: (peak OD of sanple) X
(reciprocal of tie @diTHutseayhas rgreatedDvigdualelaponaldeltise peak OD of

positive control) Butler, J. E., Mthods Enzypol ., 1981, 73, 482. Anti-DNP
anti body devel oped in 24 8Lt RFtirtsodpye} %DtTgngleﬁ—'l"ﬁ’ﬁrlél?% in

contrast to DTH, ar},;jogg,ggc,e}:gefggote LNl cechy UERLLOPIAAl. BRRLLEE! AR (day

14). In 19 patiaé‘}'ft ased’ above pre-1nmuni zation levels after

two intrader Bl |duyerbiceBs olp i GBI Vel Y BReTR(aAehley  (day Efdn Tn 5

additional patients, significant titers 25 were found only after 4 to 6
vacci nes. In allrdratinedt stablds thavughody wies metiedt efl; nentthlyDMRcEgMe was
found in only three patients. Anti-DNP antibody cross reacted with TNP,
shown WD 96/ 401 Z8inROtsESe6 i 0m51 PNPgonhyadl eian oL 8ITRP-RIGPM8d“ELt | s, but

not to the unr elsai}s%%nsquxtseglic% aé%.msgg’gngg)gvﬁll}f)}%%gt DIQIE—PELCleleah' 8€% pBL
= 13.3 mm + 1.3 mm, melanoma cells = 21.9 mm + 3.6 mm; p <
10 0.01). DTH was specific for DNP-modified "self", since

autologous PBL conjugated to TNP elicited no response in 50

patients tested.

Anti-DNP Antibod

An ELISA was developed by coating microtiter wells

15 with DNP-conjugated PBL. This method was found to be
preferable to coating plates with DNP-conjugated albumin
because it resulted in lower background readings with serum
of pre-immunized patients. DNP-conjugated PBL (S5 x 10% in
0.1 ml) were added to each well of 96 flat bottom plate.

20 The cells were fixed to the plate by drying followed by a S
minute exposure to 100% methanol. Then, the plates were
washed five times with phosphate buffered saline + 0.05 %
Tween-20. Serial dilutions of test sera were added to the
wells and ﬁhe plate was incubated in a humidified chamber at

25 137° C for 1 hour. After the incubaticn, the plate was
washed five times, and then horse radish peroxidase-

conjugated goat anti-human immunoglobulin {Cappel



PBL (1 x 106) were m xed with autol ogous DNP 5 conjugated B | ynphobl ast oi d
cells (1 x 105) in 24 well flat bottomplates in |ynphocyte culture
medium After 7 days of culture, I1L2 100 Um (a gift of Cetus Oncol ogy,
Eneryville, CA) was added. Expanding T cell cultures were naintained in
medi um + 1L2 WAA4E7% split as needed to maintain a 10 condeftYRPBH of
about 2 x 106 cells in a 22 mmdianeter well. Every 14 days, the cultures
were restimulated by adding autol ogous DNP-conjugated B | ynphobl astoid
cells. Phenotypes were determned by flow cytonetry with a panel of

nonocl onal anti badibesc6Besd 06k NS, wS8Nad8se, atChlredetormppai at i on of
CD8+ and CD4+ T cells was acconplished by indirect panning in which T

cells coated w thtanti-LD8%iwon. anfFeor et eguiogl 09@l crarmgMed: esodiere, adher ed
to anti- imunogl obulin-coated dishes usi n%_st andard techni gues according
to the methods SErPFidess caniugateghPopt pntiahemanras o, IaitYereadHed. Sci .

acherent el Ts MEPE=CFSET A o ARRE" o p iR AP EI NS e PToc stTRIers

adherent cells W®EFE® ‘ed”and” expanded w ed” st

and I-L.2.  Phepotypi gakhya honRoenRoySarstibRaPph abt Al fraleCebls were
obtained by culturing at limting dilution in 25 round-bottommcrotiter

wel I's in | ynphopheaytehédianimed aigma diemiinhhgC?. X S5 Lioud adi Mo )edvas
al | ogeneic feeder cells, 200 UmM 1L2, and hytohemaggl utinin. Wlls with
growi ng WO 96/ 46£#84PET| 23596 489510l Lowsd beEﬁh’(‘)JCﬁfe Ocdi2ofi BEIXRF scr eened

for ability to proliferat in,response _ta DNP- i fied.B_|ynphobl astoid
cells. Positi ve%\ﬁéPﬁSV\er ghéaxﬁéﬁg%dwalsn 5 éﬁdargfa%lfflér%ulp%faga :\%’?cger.

aut ol ogous DNP-conj ugat edrid lBRPORIRS/11dac8k! $s SYPTS mb#ine anci-DNP

10 monoclonal antibedy (clone SPE-7; Sigma ImmunoChemicals) and
a peroxidase-conjugated antimouse immunoglobulin antibody as
the second step reagent. Subsequently, the positive control
consisted of a serum sample from a patient who had received
multiple injections of DNP-vaccine. Anti-DNP antibody titer

15 of each serum sample was defined as follows:

(peak OD of sample) X (reciprocal of the dilution having an
OD equal to half the peak OD of positive control)
Butler, J; E., Methods Enzymol., 1981, 73, 482.

Anti-DNP antibody developed in 24 out of 27

20 patients tested (Figure 2). 1In contrast to DTH, antibody
was not induced by DNFB topical application (day 14). 1In 19
patients, titers increased above pre-immunization levels
after two intradermal injections of DNP-conjugated melanoma
cells (day 63); in 5 additional patients, significant titers

25 were found orly after 4 to 6 vaccines. In all patients, IgG
antibody was detected; anti-DNP IgM was found in only three

patients. Anti-DNP antibody cross reacted with TNP?, shown



5 days. Lynphoproliferative Responses - PBL were tested as responder

cells. They were suspended in |ynphocyte culture nmedium (RPM-1640, 10%
pool ed human AB' serum insulin-transferrin- selenite nmedia suppl enent
(Sigma Chemical Co.) 2 mML 10 glutam ne, 1% non-essential am no acids, 25
nM HEPES buf f 0,964Hahi ci | | in + streptonycin) and added to 98SHEPFIOH3nd
bottommcrotiter plates at 1 x 105 cells/well. Stimulator cells included:
1) autol ogous or allogeneic PBL, 2) autglogous or allogeneic B

| ynphobl astoid |ines made by 15 transfection with Epstein-Barr virus, 3)

aut ol ogous cul t wWedindBh@nrerneehbai £{6@)celREe. bhfatdd Wi ethebynieradiat i on
(5000 R). In nost experinents, the responder:stinulator ratio was 1:1.

The pl at es wer e hapcebat exhzalamweCO2 i ncubator at 37C for 5 days; then the
wells were pulsed with 2SI -1 abeled UDR 20 (I CN Radi ochem cal, Costa Mesa,
CA) for 6 hours, harvested wth an automatic harvesting device, and

counted in a gamm counter.f e ap.of triplicate wells was cal cul at ed.
Cul tured T cell W%—%egéﬁﬁﬁﬂ%ﬁg%ynphoprol iferative response in
accordance with the abovepgetRogs ;085 RBk, moRdfisiad @Iﬁqo%g\% esgi-ved from
four patients at the tinme of maxi mum DTH reactivity to - nmodi fi ed

aut ol ogous cefl sonjaget édavedmahdblest et fael lisn (Vi £ r0"WOi8624104e23 flat

PCT/ US96/ 09511 - 64 proliferative responses. PBL fromall four patients
proliferated updetsennblatsoriWilyRPPREY HHAULiege: BREum ( FiAfGeE 3)dayhet

pat ent s (DV2) IS TEEROWLT 00 SR 3% BN oRopr LRAr TR e R ARy TS ai d

hot CA) was added. Expanding T cell cultures were maintained in
medium + IL2 and were split as needed to maintain a

10 concentration of about 2 x 10° cells in a 22 mm diameter
well. Every 14 days, the cultures were restimulated by
adding autologous DNP-conjugated B lymphoblastoid cells.
Phenotypes were determined by flow cytometry with a panel of
monoclonal antibodies (Becton-Dickinson, San Jose, CA).

15 Separation of CD8+ and CD4+ T cells was accomplished by
indirect panning in which T cells coated with anti-CD8 or:
anti-CD4 monoclonal antibodies were adhered to anti-
immunoglobulin-coated dishes using standard techniques
according to the methods of Wysocki, L. J. and V. L. Sato,

20 Proc. Natl. Acad. Sci. USA, 1978, 75, 2844, incorporated
herein by reference in its entirety; the adherent cells were
isolated and expanded with DNP-modified stimulators and IL2.

Phenotypically homogeneous subpopulations of T
cells were obtained by culturing at limiting dilution in

25 round-bottom microtiter wells in lymphocyte culture medium

containing 2 x 10° irradiated allogeneic feeder cells, 200

U/ml IL2, and phytohemagglutinin. Wells with growing



result in detectable nunbers of circulating responding cells. Reactive PBL
were detected after two injections of DNP-vaccine (day 63) and conti nued
to be detected throughout the 8 nonths period of vaccine treatnent. 10 The
proliferative response to DNP-nodified cells was specific, since neither
unconj ugat ed WBISAYT3 PBL nodified with TNP evoked responseBCT¥§EIe! 5)
Post-vaccine PBL also proliferated briskly when stinulated with a DNP-
nodi fied nel anoma cell |ine derived frornE%utol ogous tunor 15 tissue. Wen
stinmulated with all ogenei c | ynphocytes, L~ exhibited the expected m xed
| ymphocyt e T eact aRnghl Eh dRn b8 BErL Csdddthehokdy BRI ALy tt_@aarw%{;g@e
responses. Circul-ating | ynphocytes fromone of these patients wer e
expanded in vitrig, Bespuhidire iDNP-hddaniked 20 lyeprabessteist icealiati on with
aut ol ogous DNP-nodified B | ynphobl astoid cells. After four weeks of
expansi on, the Posishive wakls Fe¥eCBRRan®BHB-AnaAH2 3896 GBS imebased Twgh
proliferated when stimnul ated by autol ogous, P- nodi fj ed I hobl ast oi d
cells or DNP- nocﬁ“‘ftioéagméiuqufr'é%nﬁﬁgﬁﬁ%%as ;E}"'”ggPF ?s‘b?&;ﬁﬁﬁlﬁyggg‘é%rﬁ%gat ed
aut ol-ogous ce%::}s?a gigure 6). These cells were separated by positive
panning into -“enriched and CD4-enriched popul ati ons that were 98% pure
as determned by flow cytonetry analysis. As shown in Figure WD 96/40173
PCT/ US96/ 09511 - 65 -7, both -enriched and CD8-enriched T cells

i i iyes Re SpOINME nD@BLi@@rQuRQﬁq§§0§§ Besponder

| ynphobl astoi d cells. However, onI + T cells responded to DNP-nodified
aut ol ogous nel arfSiteScel FReY HHTe F&é&%ﬁ%ﬁ%%&%%@gﬁ cd‘ﬁé'ruffS PR FHw
constitutive exFVﬁ?ﬁiLQE4éf f&p ﬂ%%led human AB' serum, insulin-transferrin-

selenite media supplement (Sigma Chemical Co.) 2 mM L-

~exhibited a prdyribboprolefan

¥ s

10 glutamine, 1% non-essential amino acids, 25 mM HEPES buffer,
penicillin + sﬁreptomycin) and added to 96-well, round
bottom microtiter plates at 1 x 10° cells/well. Stimulator
cells included: 1) autologous or allogeneic PBL, 2)
autologous or allogeneic B lymphoblastoid lines made by

15 transfection with Epstein-Barr virus, 3) autologous cultured
melanoma cells; they were inactivated by irradiation (5000
R). In most experiments, the responder:stimulator ratio was
1:1. The plates were incubated in a CO, incubator at 37°C
for 5 days; then the wells were pulsed with 257.1abeled IUDR

20 (ICN Radiochemical, Costa Mesa, CA) for 6 hours, harvested
with an automatic harvesting device, and counted in a gamma
counter. The mean of triplicate wells was calculated.
Cultured T cells were also tested for a lymphoproliferative
response in accordance with the above methods.

25 PBL, obtained and cryopreserved from four patients
at the time of maximum DTH reactivity to DNP—modified

. autologous cells, were thawed and tested for in vitro



MHC class Il by the nelanoma cell line. Expanded T cells were tested for
ability to produce cytokines when stinulated with autol ogous, DNP-

nodi fied B | ynphobl astoid cells. As shown in Figure 8, they 10 produced
gama interferon but not IL4. To determ ne whether both CD4+ and CD8+ T
cell's were i nWMR19648178n t he cytokine response, sublines thaPCHEFEBHai ned
by plating T cells at limting dilution were anal yzed. Each of these
cultures was honogeneous in respect to gxpression of CD4 and CDB. Three 15
of these sublines (two CD4+, one CD8+) were tested for cytokine response

to DNP-nodi fied Bohyrphobl sstregofiebs s. PRAl Ifrbhr &kl pffaadupadigansa
~interferon, whil'e none nade 1L4 (Figure 8). 20 Ccytokine Production - T
cel I's were addegrid ifenatedotpoonst ifekdtiarewiphab¥s-nadifigd1gslee| | s/ wel | .

An equal nunber of stinulators (DNP:-nodified autol ogous B.l hobl ast oi d
cells) was addedicand 3uperTigt ShPSEHeT &é&?ﬂeegﬁﬁﬁi%‘%eé& P8 ﬁggrs

i ncubation. Commerci.ally_ avail abl L i L@ s2PpMBASIL € ganma
interferon (End&F& ,l?gaé%%‘ﬁe, rﬁﬁ?ogggsjfﬁ%vr%(et tf%:%ég%g/ ) arsld5l L4 (R&D
Systens, M nneap@ldus, i N igt i Vbirys abQ/cd)on V) &Y 4Q4Y31 PCTA186%4109511
- 66 To determ ne the MHC-dependence of the response, stimulator cells
wer e pre-incubatedulict hnndaoedtabik nembétpdifesiroulidng aesrPnEVBg 3. 2) or

MHC class Il (L243) at a concentration of 10 g/nml for_one hou;‘:.beforg
addi ng 5 respond@llsel | Beapiphires FBL| FRES MRS SefmARDYT IR FRISETERRS Rane

gg?g_?zteijai);/oga\r,ﬁ? é—%%%:ggngs(&yn%g?t !aMS gtg}'mirn%ed £« NBs rRaeicevd g:x)gd'uérh&@d I's

the 8 months period of vaccine treatment.

10 The proliferative response to DNP-modified cells
was specific, since neither unconjugated PBL nor PBL
modified with TNP evocked responses (Figure 5). Post-vaccine
PBL also proliferated briskly when stimulated with a DNP-
modified melanoma cell line derived from autologous tumor

15 tissue. When stimulated with allogeneic lymphocytes, PBL
exhibited the expected mixed lymphocyte reaction which was
three to five-fold greater than the DNP responses.

Circulating T lymphocytes from one of these
patients (DM2) were expanded in vitro by culture in IL2 and

20 repeated restimulation with autologous DNP-modified B
lymphoblastoid cells. After four weeks of expansion, the T
cells were 70% CD3+, CD8+ and 30% CD3+, CD4+. They
proliferated when stimulated by autologous, DNP-modified B
lymphoblastoid cells or DNP-modified, cultured melanoma

25 cells, but not by unconjugated autologous cells (Figure 6).
These cells were separated by positive panning into CD8&-
enriched and CD4-enriched populations that were 98% pure as

determined by flow cytometry analysis. As shown in Figure



t he bul k popul ation were able to be maintained in long-term (> 3 nonths)
culture in I L2-containing nedium by repeated 10 stimulation with

DNP- nodi fi ed aut ol ogous B | ynphobl astoid cells; they retained the stable
phenotype, CD3+, CD8+. Two |ines of evidence confirmed that their response
was MHC cl asWOP6/#%t rjcted: 1) Gamma interferon producti orfGHAE%/BISsktked by
pre-incubation of stimulator cells with anti 15 class | framework anti body,
but not by anti-class Il antibody (Figure 9), 2) The T cells were able to
respond to allogeneic DNP-nodified stinffators that were matched at one

both HLA-A | i i - A i hed. As
or bot Q7CI bogHE% Ie&r%ﬁﬁe??é?é@%&%@@%h%r? r’rélﬁ_lgtsi Sﬁ%gﬁég ae

shown in Figure 10, s proli upon St

DNP-modi fi ed autpl9geusafBle ohde tADNIBGEdiBIE) Ab1WgblisbAP- nodi fi ed

al l ogeneic PBL that expressed or A2 or both; no response was elicited
by DNP- nodifi edyapbhopgtasteidideiilbsat oisweveat, weip #P8-am cA2isnegspponded 25
Cytotoxicity - Melanoma targets were | abeled for two hours with "Cr

( Aner sham Cor p, tA&r PNRgredi Hadiusoleggus diedapons ceblss WBAE Bemiek: ey

round- bottom m ¢rotiter | 1s. en. WO 96/ 4Q173.PCT/ US96/ 0951 7
effector cel Ig &3@’3 88%\35: eosté’cﬁit}]1 V&4 c'sc’enrsllkels%uo1”%: TR aT6S" %N r ¥ hours
i ncubation at 3¢@C 3UREr PALAN S WREEaisP\RA1 aRde counted in a gamm
counter. Lysis was defined as: CPMtest - CPM spontaneousl / (CPMtotal -
CPM spont aneous] ) * 100 ExpdmiedyToteXlsiwereotetshed G+ abidékty tone was
tested in a 51Cr-rel ease assay w th autol ogous nel anoma cells as targets.
To ninim ze spoMreAE68sCHUITFinGS WheB SEMPLaksdi FiEAt I HPIRISUSc Bt i shed

Wi th DNBS rathe%m%g geg»ﬁ$iyﬁghoblastoid cells. As shown in Figure 8, they

10 produced gamma interferon but not IL4. To determine whether
both CD4+ and CD8+ T cells were involved in the cytokine
response, sublines that were obtained by plating T cells at
limiting dilution were analyzed. Each of these cultures was
homogeneous in respect to expression of CD4 and CD8. Three

15 of these sublines (two CD4+, one CD8+) were tested for
cytokine response to DNP-modified B lymphoblastoid cells.
All three produced gamma interferon, while none made IL4

(Figure 8).

20 Cytokine Production - T cells were added to round bottom
microtiter plates at 1 x 10% cells/well. An equal number of
stimulators (DNP-modified autologous B lymphoblastoid cells)
was added, and supernatants were collected after 18 hours
incubation. Commercially available ELISA kits were used to

25 measure gamma interferon (Endogen, Boston, MA; sensitivity =
5 pg/ml) and IL4 (R&D Systems, Minneapolis, MN; sensitivity

= 3 pg/ml).



cells lysed DNP-nodi fi ed aut ol ogous nel anoma cells but not 10 all ogeneic
(class I -m smatched) nelanoma cells (Figures Ila, Ilb). There was a direct
rel ati onship between susceptibility to lysis and the degree of DNP

nodi fication, as determ ned by the concentration of DNBS used. Neither

aut ol ogous nNoMWQPI¥EBnei c targets modified with TNP were 15 BGEE§I0SEy anpl e
6 dinical data was collected to suggest that an autol ogous,

DNP- conj ugat ed nel anoma vacci ne prol ongs 6%0 di sease-free survival (DFS) and

total survival (TS) in nelanoma patients W th bul ky but resectable

regi onal |ynph node netasfagese -Hd ¥nseMpE- didnaahscUBgeE NNt sHicaRdar d
| ynphadenectony with resection of netastatic nasses. Tunor cells were

enzymati cal | y- di ssomiicee EeDDs tdese phessnesbated 35 thr yopoeketaled. Vacci nes
consisted of 10 x 106 to 20 x 106 irradiated (2500 CG)/g3 mel anonma cel | s,
conj ugat ed t o DNenamikbdimisxed MEC hcIBGG ITHEG/ 3%y @1 MEEcEedss B adBy 28

days for a total of 8 treatnents. Cyclophgspham de 30 /IM _j,Vv. was WD
96/ 40173 PCT/ US98/ 9o5entrgfioni oknt #@6{9‘5 g%?o‘?"e@ & f g?g?r% %)%"c‘e’ignes only.

The DFS and S of these patient r r it : oma
patients wit h-lér 58T o gﬁ'hrgrét ;%%ssgggggggtﬁcg‘s\gr té\?}mgt&g?gomv%%ﬁ aJ::1£'rslltﬁg

unconj ugat ed vacghf®,cciR@nt EX8IPh avds tEstd8 patd elRbatrdvel bntisige 3
mel anoma (pal pable mass in one |ynph node region), 22 are disease-free
with a median fol | ow up obNB3reawmnives CD&apTareNE obsrahedi BY @ayudgs of 3

year DFS and TS of 59% and 71% respectiyely. In caontrast, fhe DFES and TS
of stage 3 patiehP8 ?‘%Jé%P@BUQ\PFh"%rf@%rﬁ G&i?e%o\ﬁfc&aﬁé‘tﬁéged in long-c&mm

(> 3 months) culture in IL2-containing medium by repeated

10 stimulation with DNP-modified autologous B lymphoblastoid
cells; they retained the stable phenotype, CD3+, CD8+. Two
lines of evidence confirmed that their response was MHC
class I restricted: 1) Gamma interferon production was
blocked by pre-incubation of stimulator cells with anti-

15 class I framework antibody, but not by anti-class II
antibody (Figure 9), 2) The T cells were able to respond to
allogeneic DNP-modified stimulators that were matched at one
or both HLA-A loci, but not to stimulators that were HLA-A
mismatched. As shown in Figure 10, T cells proliferated

20 upon stimulation with DNP-modified autologous PBL (HLA-Al,
A2, B8+, Bwé) and with DNP-modified allogeneic PBL that
expressed Al or A2 or both; no response was elicited by DNP-
modified allogeneic stimulators that were Al and A2-

negative.

25 (Cytotoxicity - Melanoma targets were labeled for two hours
with %:Cr (Amersham Corp, Arlington Heights, IL), and 2500

cells were added to round-bottom microtiter wells._ Then



10 22% and 27% respectively (p = 0.01, log-rank test). O 11 stage 4
patients (pal pable nass in two | ynph node regions), 5 are NED (no evidence
of disease) with a nedian followup of 41 nonths. For both stage 3 and 4

patients, the hig{hest rate of relapse was in the first 6 m)nTths atine
when anti 15 WRPEMMFR i munity night not have yet been est d5iITYRENSIh s
experinment will be followed by an accel erated schedule of 1munizations to

reduce the rate of early:. relapses and_ (%]{rprove the overall clinical
ei

outcome. The patients were conpared to their condition prior to treatnent

with the 20 vacCpRgecdbf RALIERESe tARMEAoPRER et 4 RRYBECHANEE SH U Jaer e
renmoved fromtreatnent one to two nonths prior to starting the vaccine

study. Accordi ngh¥tethe pairsehhsuberion wit Bgat edsipeginanianys t here acmiaved
study. Exanple 7 25 Materials and Met hods Human nel anoma tissue and cel |
lines - Tissue wasdobpwitre inf po@RRA i CWNS SR t hY $ict &8Fafréined Afna pri or
to entry into WO 0173 PCT/ US96/ 095 69 the cci ne pr.oqr and at
post vaccine ti mﬁgé NTEess., 'T‘IS%;' seefepmage a(ﬂ-ljcﬁtbdofﬁéoT ?%f*ﬁ@’ﬂalﬁ- \%ag?lone
administration was per f orgiRd i, P AGEQL43N6e Yhihche & P11 £indlwas Cancer
Res. 1991 51:2731-2734. Follow ng surgéry, .the tunor specinen 5 was
transported to t heste®oimtaDrACr-ruDBssd | £ washi sotclicedusl mebasotia atyldisng

fascia and connective tissue, and pieces of tunmor measuring 2-4 mB were
snap frozen in | BguFargets-og&R. ML AR PROBERNCPRHIESCY ToALRAR SR

spect e ver e USLYP. IS0, SUYIE, SL%ata (OGS, GoL | R035e of oL e
cells lysed DNP-modified autologous melanoma cells but not
10 allogeneic (class I-mismatched) melanoma cells (Figures 1lla,
11b). There was a direct relationship between
susceptibility to lysis and the degree of DNP modification,
as determined by the concentration of DNBS used. Neither
autologous nor allogeneic targets modified with TNP were

15 lysed.

Example 6
| Clinical data was colleéted to suggest that an
autologous, DNP-conjugated melanoma vaccine prolongs
20 disease-free survival (DFS) and total survival (TS) in
melanoma patients with bulky but resectable regicnal lymph
node metastases. Forty-seven patients underwent standard
lymphadenectomy with resection of metastatic masses. Tumor
cells were enzymatically-dissociated from these tissues and
25 cryopreservéd. Vaccines consisted of 10 x 10° to 20 x 10°
irradiated (2500 cGy) melanoma cells, conjugated to DNP and
mixed with BCG. They were injected i.d. every 28 days for a

total of 8 treatments. Cyclophosphamide 300 mg/M? i.v. was



1986 46:2572-2577. Isolation of RNA and Anplification via RT-PCR - Total
RNA was extracted fromfrozen tissues by grinding in guanidium

i sot hi ocyanate, followed by isolation using CsCl gradient as 15 descri bed
by Lattinme, E.C., et al., J. Immunol. 1988 144:3422-3428. To mninm ze the
| 0ss of tissuWORRMAOITA5 pg.of E. coli ribosomal RNA (Sigma ERERPUWAPSIEorp. |
St. Louis, MD) was added to each sanple. Isolated RNA was resuspended in
di et hyl pyrocarbonate treated (DEPC-tx)- (68 gira) deionized 20 distilled

wat er. cDNA synt hesis was performed using 10 ug total RNA, Random

Primer' (G bco BRivewad tdrerssbefgreMd)s ¢t RTVBOfiegs ionIPEPCThR DES e2nd Thi s
was i ncubated at 6 for 10 _m.n_and then Iacgd at. 4 nv DTT

h
(& beo. BR) . oS %?@R’Fﬁenaﬁ"r‘ﬁ?redf?ﬂ e $ S Eny WiostoRE) 281 e

MW V- RT (G bco a v 0 I .
Sanmpl es were ingg% g‘?%eg? 8 \c%rl m%h%%l: sé%%g%téa(&&%g%o?og]h?
96/ 40173 PCT/ U%@é@%%%nc&gugateamcid‘mﬁat se8. Byaf¥R & ubfofase?&

was then added to M croAnp reaction tubes (Perkin Elnmer, Norwalk, CT)
cont ai ni ng PGR wtelrtstoagd sl melanfm® (idlpadblie uWAIP, inCHR ld*@iiﬁ, ndd'é’P 1.25 U -
Anpl i Tag DNA Pol ynerase 5 (Perkin Elnmer), MyC 2 concentrations detern ned
to be optimal fegiemch 37 |a|¥§r dbﬁ??s?"fﬁrﬁ&l weshcantedtarieldrPvwivs-&f By ,

and 0.5 nM each_of the at e rlner pairs_in_a fjnal 50 I.
Priner pairs usBEPFR°t h| g‘dkjlef‘ﬁc TRISFLS BTRAFTHS INEYERE %9%. al?‘?:%s

South San Fr aan?C@s,%)d% , 10eshddi dePyont egheoalHs A tt@1e B8 ahd -BELi N
served for a standard for conparison of ‘relative nRNA expression between

of stage 3 patients treated with unconjugated vaccine was

10 22% and 27% respectively (p = 0.01, log-rank test). Of 11
stage 4 patients (palpable mass in two lymph node regions),
5 are NED (no evidence of disease) with a median follow-up
of 41 months. For both stage 3 and 4 patients, the highest
rate of relapse was in the first 6 months, a time when anti-

15 melanoma immunity might not have yet been established. This
experiment will be followed by an accelerated schedule of
immunizations to reduce the rate of early. relapses and
improve the overall clinical outcome. The patients were
compared to their condition prior to treatment with the

20 vaccine. The patients treated prior to the vaccine study
were removed from treatment one to two months prior to
starting the vaccine study. Accordingly, the patients were

untreated beginning the vaccine study.

Example 7
25 Materials and Methods
Human melanoma tissue and cell lines - Tissue was obtained

from patients with metastatic melanoma prior to entry into



sanples, as well as a control for RT and PCR reactions. PCR sanples were
anplified using a GeneAnp System 9600 t hernocycler Perkin El nmer). Each
sanpl e was denatured at 15 94C for 37 sec, annealed at 55C for 45 sec, and
extended at 72C for 60 sec for 39 cycles, followed by a 10 min. extension
at 72C. PCR pWOdHANS and si ze narkers (Novagen, Madison, RRep/pos11
separated in a 2.0% agarose gel (FMC Bi oProducts, 20 Rockl and, ME). The
gel was stained with ethidiumbrom de,- 69i sualized, and photographed under
LWillum nation. Electrophoresis of PCR products reveal ed a band
correspondi ng tthe vecpireli praatafy &gdeﬁti Bste ViageipachimsetPOMtpri FBeLs.
Nonreverse transcribed RNA was subjected to 25 arrpllflcatlon by PCR as a

control for gerfordCPRAPT/RAAMITLt FBR. PRE VE5EAL8Er 080 " eHARE R ¥88ci at ed

cel | suspenS| ons 0 Lund not.t9; be for RNA
WO 96/ 40173 PC‘ﬁelfg’é—?‘ggSﬁ J@fy%ﬁg?yg@ E‘QIﬁLese%sarr%:z) egs)l usu%ﬂ{/&g??pr essed
MRNA for all cydqkisnesriesied,. prebabhing agell, ot hactin ispechyehhe

di ssoci ation process. Histology and In-Situ RT-PCR - Routine H&E st ai ni ng
of 5 representwts veaspeor rhsondbeddabotitaye Dupart wessusfwasPdshbhbey. |n
situ RT-PCR was done on paraffin sections which were perneab)ized using
protei nase K, tfem surapenaing féssdat AR starciddeahés T raé'%lptlﬁﬁ?sl?ﬁo

acoording 1o edRepanegSut R 27 WSy RRLEpRPRN 41T fR0RngR. 1°
Melanoma cell lines from the same specimens were derived
from enzyme digests (DNAase and collagenase) of the tumor
10 and propagated as described by Berd, D., et al. Cancer Res.
1986 46:2572-2577.

Isolaticn of RNA and Amplification wvia RT-PCR - Total RNA

was extracted from frozen tissues by grinding in guanidium
isothiocyanate, followed by isolation using CsCl gradiept as

15 described by Lattime, E.C., et al., J. Immunol. 1988
144:3422-3428. To minimize the loss of tissue RNA, 15 ug of
E. coli ribosomal RNA (Sigma Chemical Corp., St. Louis, MO)
was added to each sample. Isolated RNA was resuspended in
diethylpyrocarbonate treated (DEPC-tx) (Sigma) deionized

20 distilled water. cDNA synthesis was performed using 10lug
total RNA, Random Primer (Gibco BRL, Gaithersburg, MD), and
RT buffer in DEPC-tx water. This was incubated at 65°C for
10 min and then placed at 4°C. To this, 10 mM DTT (Gibco
BRL), 0.5 mM each 4ATP, dCTP, dTTP, ATTP, (Gibco BRL),and

25 500U MMLV—ﬁT (Gibco BRL) was added to achieve a £final
reaction volume of 50 pl. Samples were incubated at 37°C

for 1 hour, then heated to 95°C for 5 min.



Cytokine nRNA in Inflamed, Post-vaccine biopsies - Wile netastatic

mel anoma i s characterized by a paucity of |ynphocytic infiltration (Elder
et al., "The surgical 15 pathol ogy of cutaneous malignant nel anoma." In:
WH. dark, Jr., et al. (Eds.), Human Malignant Mel anons, . 100, New
York: Grune aMW®%#PHBton 1979), administration of DNP- vacc?%@’"is?%qﬁﬁlés T
cells infiltration in netastatic masses (Berd et al., 1991 supra.) Eight
(8) subcutaneous 20 netastases (fromd4_pggients) that had devel oped
inflammation follow ng vaccine treatnent were studied and conmpared with 3
subcut aneous net ast ases axei sedl bEimatsioradbyi RERard Wl pdsteachacBNAewas

net astases that failed to devel op an infl ammat or response. Post-vacci ne,

. . y )
i nfl amed bi opsi eRercaddgchéa MRREOHTP (HAqtERR Fupes | (PRXAIMESTEEr pot h
(3/8). In contrast, _neither IFEN y.nR r 1Lé4 s detect.ed_in the 7
control speci nEAs¥alf1 G c8ﬂgab¥l?%§§é{]%§a#§%€§sw§w&%fegs'%d%nﬁg@c%
96/ 40173 PCT/ US§REQDNee - abdp, | @fph L 10.25Fu0lng1 Macb i s lakiage TRIA
expression for a "representative, T cell-infiltrated post-vaccine biopsy
along wth tshe (perkasmR@rNg Ryl plegyentvatioidodet Mehisédses be Apgrioap of
bi opsi es of nel anoma 5 | ynph node netastases was studied as well.

Hi st ol ogi cal | y, fot heseh resmenspaie - thimadc concereranions sfuddanéel oM .

| ynphocytes (Figure 15B) that are thought tqQ be the residua ,of the
tunor-infiltrat 88l YnpHthEaeh 9%%%)&5%’5%@5&?8?,p’é’tmeralp.a,lréaﬁ’c?e? E?b%"‘.ll 1989

ot TR PRpbEE R IR 0D g0t gteni Ui Ay shec e
for IL4. Hovevgraceld, Hrspecifiens cmntaissedhn&MA Freindilstd, cA) and
10 'IL10 (Clontech, Palo Alto, CA). f-actin served for a
standard for comparison of relative mRNA expression between
samples, as well as a control for RT and PCR reactions. PCR
samples were amplified using a GeneAmp System 9600
thermocycler Perkin Elmer). Each sample was denatured at
15 94°C for 37 sec, annealed at 55°C for 45 sec, and exterded

at 72°C for 60 sec for 39 cycles, followed by a 10 min.

extension at 72°C.

PCR products and size markers (Novagen, Madison,
WI) were separated in a 2.0% agarose gel (FMC BioProducts,
20 Rockland, ME). The gel was stained with ethidium bromide,
visualized, and phoﬁographed under UV illumination.
Electrophoresis of PCR products revealed a band
corresponding to the predicted fragment size for each set of
primers. Nonreverse transcribed RNA was subjected to
25 amplification by PCR .as a control for genomic DNA
contamination.
Cryopreserved, enzyme-dissociated cell suspensions

of melanoma tissues were found not to be suitable for RNA



Figure 15 shows cytoki ne nRNA expression for a representative |ynph node
netastasis along wth the 15 correspondi ng histol ogy. IL10 Production by
Mel anoma Metastasis and Cell Lines - As indicated above, IL10 nRNA
expression was seen in 24/25 nelanona netastases (Figure 16). Since it was
i ndependent WP 9%EN7Y or | L4 nRNA expression and did not cof¢EYR6@Mth T

20 cell infiltration, nelanoma cells, rather than |ynphocytes, nay be the
source of IL10. Two approaches were usedyta test this hypothesis. First.,
cell lines derived fromtw of the netastatic tunors described above were

exam ned. As il|amslysitsed ThesEi gamples/ Asubdift ehpresddd mRNasfandalhe 25
tissue fromwhich they were derived expressed | L10 nRNA. WO 96/ 40173
PCT/ US96/ 09511 cytgiginegottiestery PTORaPLYr 8dGesHlt Lab ackdvaEieR Pnedhisy
assay of culturg.su ernatants after a 72 hour incubation (I1L10
concentrati ons: CTaRECTE Py/ M, respectively). Second, |L10 nRNA
expression on aylies eGlai 9R-6{+@ Fr BeRADORBYFBEAAS st aVRSng i ed usi ng
In situ RT-PCR seen 1Tn Frgure , 1L10 nRNA is associated in nelanoma
cell's and not i pepessdrtarivel epeaimensT WasnBbAei sy extpr @epadthentrebfinona
metastasis - nNRNA for TNF in human col on carci noma biopsies using in situ
10 hybri di zat i oRatiMzldgy-, MInSsitetREIPCR @ascépnReen pEIRFLiB0seg3Em40),
and that resistance to TNF is as pciated with inp viv tgm)r o%
(Lattinme, E C YAtCBH{RTFakerBed g%“t A0f. PI88® 4% 431 -rﬁ%"z%‘ MRNA
was detected in i T WS, S (=18 i4h
DNP- 15 vacci ney?ﬁéﬁ%eﬁaﬁglgggnﬁg?%n@/% ?engéﬁ%-i nf ?Iltlil?a? gﬁ %g%?&ﬂé
using the same primers as noted above using methodology

10 according to Bagasra, O., et al., J. Immunol. Meth. 1993

158:131-145.

Cvtokine mRNA in Inflamed, Post-vaccine biopsies - While

metastatic melanoma is characterized by a paucity of

lymphocytic infiltration (Elder et al., "The surgical
15 pathology of cutaneous malignant melanoma." In: W.H. Clark,
Jr., et al. (Eds.), Human Malignant Melanoma, pp. 100, New

York: Grune and Stratton 1979), administration of DNP-
vaccine induces T cells infiltration in metastatic masses
(Rerd et al., 1991 supra.) Eight (8) subcutaneous

20 metastases (from 4 patiehts) that had developed inflammation
following vaccine treatment were studied and compared with 3
subcutaneous metastases excised before vaccine and 4 post-
vaccine metastases that failed to develop an inflammatory
response. Post-vaccine, inflamed biopsies contained mRNA

25 for IFNy (5/8), IL4 (4/8) or both (3/8). 1In contrast,
neither IFNy mRNA nor IL4 mRNA was detected in the 7 control

specimens. All but one of these 15 tissues expressed mRNA



vacci ne bi opsies were positive versus 2/16 pre-vaccine or non-infiltrated
post -vacci ne speci nens. Exanple 8 This exanpl e discl oses dinitrophenyl
nodi fied 20 tunor peptides for cancer immunotherapy. Epstein barr virus
(EBV) was added to B |ynphoblastoid cells in culture. The B | hobl ast oi d
cells were twarmsieded into a B cell tunor fromthe pati enfcg’%%‘?”“

| ynphocytes. Mel anoma froma netastasis was cultured in 25 RPM 1640 + 10%
fetal calf serumor 10% pool ed human serggm- The non-adhered cells were
washed off with RPM nedium WO 96/40173 PCT/US96/ 09511 - 74 \Wen the
cell's were confEgentLld heyFigare tétsiviwed cyicbkife IMGRNABKprasdipasEaged i nto
two flasks. This process continued _for about 10 to about 30 passages. To
test for ganma TER¥FFFETHHVSr oduetl brinf LFTaERR sPOS Yy HARGEPEe DI PPEY HL I
patient's bl ood were .obtained. out .1, 00 | ynphocytes were m xed with
DNP nodi fi ed auFdFgdtls GRH*ERBRR %ﬁl%lstQ%nghrml ate T cells. Every seven
days, 100 Um of interleukin-2 was added. The T cells were expanded by
passage as di scl osed above. The T cells were then 10 restinmul ated by the
DNP nodi fi ed autghgeNusdd®ledneiaseel | & grénpesti shess rapwifatedaneha T cel | s
resulted which were responsive to the DNP nodi fi ed autol ogous nel anoma
cells. Stimf atioph wesialetegrsiases e Is¢udiednas ofeJammilisnpéegicahly,

production by the T cells. General IIy the_prgducti on of 15 ga interferon
at greater thantBes®iteRHCDTsPRF GARTATSTIAGEr BY. 3T HREOROEE PE were then

used to test th?ymBﬁ%éJég% (Figure 15B) that are thought to be the residua
of the tumor-infiltrated lymph node lymphocytes (Cafdi, et
al., Cancer Res. 1989 49:6562-6565). Of the 10 lymph node

10 biopsies studied, only one expressed mRNA for IFNy; this

specimen, and one additional specimen, contained mRNA for
ILL4. However, all 10 specimens contained mRNA for IL1O.
Figure 15 shows cytokine mRNA expression for a
representative lymph node metastasis along with the

15 corresponding histology.

IL10 Production bv Melanoma Metastasis and Cell Iines - As

indicated above, IL10 mRNA expression was seen in 24/25
melanoma metastases (Figure 16). Since it was independent
of IFNy or IL4 mRNA expression and did not correlate with T
20 cell infiltration, melanoma cells, rather than lymphocytes,
may be the source of IL10. Two approaches were used to test
this hypothesis. First, cell lines derived from two of the
metastatic tumors described above were examined. As
illustrated in Figure 17A, both the cell lines and the

25 tissue from which they were derived expressed IL10 mRNA.



Smal | peptides were extracted from4 types of cells, all generated froma
single patient: 1) B 20 I ynphoblastoid cells, 2) B |Iynphoblastoid cells
nmodi fied wth dinitrophenyl (DNP)', 3) cultured nelanona cells, 4)

cul tured mel anone cells modified with DNP. Cell's were suspended in 0.1o
trifluoroacetW@%#1® dounced, sonicated, and centrifuged P&F"@@ﬁo%bb Xg
for 90 mnutes. Material in 25 the supernatant of nolecul ar wei ght >10, 000
was renoved by a Centricon 10 filter .- TBe-remai ning material ‘was separated

on a reversed phase HPLC cql um. | ndividual fractl ons we cal | ect ed,
dried, resuspended in .cuBWt é’e&&dll&ﬁfsaﬂ’é"ddtﬁfgd T o679 rI-F’WGS 8/ 09511
- 75 to autol Bel € und ted the
pepti des. These pleél t| e&f)u sed EDglx:ﬂf‘§:§AV\é/es?eaél{{éestgel(gﬁ)for Ak %cuﬁa%igﬂ

stinulate a T |ymnoeyheemeldeibnke 7&bapg mas aSﬁeQbfP§ﬁﬁl,y fe@p'acttllz;edybo
aut ol ogous DNP-nodified 5 nelanoma cells. Initially the 50 HPLC fractions

(10 | of each Szanmpide) ILkd enRdBOesHrensbol ive grdgpse ofedtipr odct ons each.
As shown in Figure 13, only peptides derived from DNP- nodified nmel anoma
cel | s ( DNP- I\/EL)‘“@GfanBNP-‘ﬁ%‘bﬁﬁ‘qaé*GSBwéél FEudErq MIPRE YT vt & 4th rﬁﬂRat of¥, and
only pool #2 was O?P]E ';tal%é ?fr..lbh:ﬁRﬁé"dj Vi duglc:la%ggtl ons. 4 ano ol #2

were anal yzed cel i HUIPEE o Test” W eac

fraction in pO(}_leﬁ,S gﬁ&l,\{ég ylnvvagnf QURdr 0t dndrft <f.r act i ons #17 and #18, and
DNP- MEL peptide stinulated two-fold nore ganmma 15 interferon production
~than DNP-LY. These results indicate that a single HPLC fraction of |ow

mol ecul ar wei ght peptide preparation contains the
TNF mRNA is expressed in melanoma metastasis - mRNA for TNF

in human colon carcinoma biopsies usirng in situ
10 hybridization (Naylor, M.S., et al., Cancer Res. 1990
50:4436-4440), and that resistance to TNF is associated with
in vivo tumor growth (Lattime, E.C. and Stutman, 0.,
J. Immunol. 1989 143:4317-4323). TNF mRNA was detected in
6/23 melanoma specimens. There was an asscciation with DNP-
15 wvaccine-induced inflammation: 4/7 T cell-infiltrated post-
vaccine biopsies were positive versus 2/16 pre-vaccine or

non-infiltrated post-vaccine specimens.

Example 8
This example discloses dinitrophenyl modified
20 tumor peptides for cancer immunotherapy.

Epstein barr virus (EBV) was added to B
lymphoblastoid cells in culture. The B lymphoblastoid cells
were transformed into a B cell tumor from the patient’s own
lymphocytes. Melanoma from a metastasis was cultured in

25 RPMI 1640 + 10% fetal calf serum or 10% pooled human serum.

The non-adhered cells were washed off with RPMI medium.



pepti de or peptides responsible for stinmulation of T cells sensitized to
DNP nodi fied nmel anoma cells. 20 Exanple 9 This exanple will determ ne
peptide stimulation inhibition by anti-DNP antibody. The experinent will
be identical to that described for Exanple 8 with one exception. After
addi ng pepti dwat9/4075 t he B | ynphobl astoid cells, and j ust EET’HP@’“&ﬂdi ng
the responding T cells, varying concentrations (1-100 g/m) of anti-DNP
antibody will be added to different sanpies. The WO 96/ 40173 PCT/ US96/ 09511
- 76 anti-DNP antibody may be obtained fromthe ATCC,_ hybri dona

#CRL- 1968, or aikemidhe cgadsbwene qomilnens: i rdewutyesie detached edt vy DS
nodi fied peptides, the antibody w || t:i nhibit, it. ﬂ.ts i S gxpect e Ihatd
fractions 17 andPiB 3R PABEFEE ntiS 88 5y2the: antitody S EX Dl & 1T
Exanpl e 10 is expec t Q qdefer e die |s-are
CD4+ or CDBt+. cgleeébgoglrti (%gnt%vé}lg%d]ﬁgwin?g%tg%gglgtoﬂff\%?gdeggr?%@ga 10 for

Exanpl e 8 with pieeepeaept peBdudhiford esPandedls | Dhglocytiek! fhemf4 act i onat ed
into subsets before being added to the peptide-pulsed B | ynphobl astoid
cells. This Bs patismi issbédodbyere xibtginkd. T Bedlts OO0 , FAGnEYTRhdyadesS
coated with either anti-CD4 or anti-CD8 antibodies (obtained comercially
from 15 | nmunoteete Mixed wikbt YR AedifieAe put THeFPYhaed8Ra%2 SHrl S thR cel i's

are uashed | n tPSUUERR CurELREa] Mo CRAATE 00 PO CARRUREN ser i
counted, and adggdetix i@ -2 was added. The T cells were expanded by

passage as disclosed above. The T cells were then

10 restimulated by the DNP modified autologous melanoma cells.
An enriched population of T cells resulted which were
responsive to the DNP modified autologous melanoma cells.
Stimulation was determined by the amount of gamma interferon
production by the T cells. Generally the production of

15 gamma interferon at greater than 15 picograms/ml was
considered. These T cells were then used to test the
peptide.

Small peptides were extracted from 4 types of

cells, all generated from a single patient: 1) B

20 lymphoblastoid cells, 2) B lymphoblastoid cells modified
with dinitrophenyl (DNP)’, 3) cultured melanoma cells, 4)
cultured melanoma cells modified with DNP. Cells were
suspended in 0.1% trifluoroacetic acid, dounced, sonicated,
and centrifuged at 100,000 xg for 90 minutes. Material in

25 the supernaﬁant of molecular weight >10,000 was removed by a
Centricon 10 filter. The remaining material was separated
on a reversed phase HPLC column. Individual fractions were

collected, dried, resuspended in culture medium, and added



mcrotiter wells for neasurenent of stinulation. 20 Exanple 11 Exanple 11
di scl oses dinitrophenyl-nodified tunor nenbranes for cancer i nmunot herapy.
Menbranes from cul tured nel anoma cells fromone patient have been prepared
according to the nethod of Heike 25 et al., J. Imunotherapy 1994

15: 165- 174, tWMe9%M4T osure of which is incorporated herein B/ iS8¢85thce in
its entirety. WD 96/40173 PCT/ US96/ 09511 77 The nelanoma cells were
conjugated to dinitrophenyl (DNP) accorgjng to the nmethods of MIler and
Cl aman, J. Immunol ogy - 1976 117:1519-1526, the disclosure of which is

i ncorporated byoraitieReRs BNlitphablaiskeiy. cdhbs catHizhvdbanguspended in 5
5 vol unes of 30 nM sodi um bi carbonate buffer wwth 1 nm phenyl nethyl

sul fonyl fl uoripeesantefi $hepredtifesh aTheasspepbiAunilsed BResl Buaterant act

cells and nuclei were renoved, by centrifugation at 1000 g. T I he
menbr.anes were peFied ef(?rbﬁ\é&gﬁﬂ’itf%gga\:tlf“&}aag? 30%,%6?&’6’%5% 56{]% %®s. The
10 enbranes vegg,d Gy 1 SHAGK 05 8eaNE, L Q2R AL~ BRP-metY 44
needed. Mel anon%ﬁa(‘:gel S \%%rggggf!rzngjf%?l y prepa(raedg?or coﬁ?uéatﬁlgonm%fled

di ni tr ophenyls, géese-dd\NRenndi fied nel anoma cell nmenbranes were tested for
their ability to stinulate autologous T 15 | ynphocytes that had been
sensitized to DNP nodifi ddichedty theelS@nBRBECcEractions d1lagldoheedrh

i ncubati ng about 100,000 T |ynphocytes/well w th about 10, 000-about
100, 000 cel | e§RMRARemedepRPOHBDI ¥t FAEROIEART R Iterafd2RELRRT iSRFD -

producti on of OAMTELJ QLT 8580- 8" PAUGLONALGLPAL £ adi 1R 3rER Hkis 00T ANS)
Thi s process was repea ed y=rncubating the
modified melanoma cells (DNP-MEL) or DNP-modified B cells
10 (DNP-LY) were stimulatory, and only pool #2 was positive.
Each of the individual fractions of pool #2 were
analyzed by performing the T cell stimulation test with each
fraction in pool 2; activity was found only in fractions #17
and #18, and DNP-MEL peptide stimulated two-fold more gamma
15 interferon production than DNP-LY.
These results indicate that a single HPLC fraction
of low molecular weight peptide preparation contains the

peptide or peptides responsible for stimulation of T cells

sensitized to DNP modified melanoma cells.

20 Example 9
This example will determine peptide stimulation
inhibition by anti-DNP antibody.
The experiment will be identical to that described
for Example 8 with one exception. After adding peptide to
25 the B lymphoblastoid cells, and just before adding the
responding T cells, varying concentrations (1-100 pg/ml) of

anti-DNP antibody will be added to different samples. The



| ynphocytes with DNP nodified nelanoma cells. The results reveal ed that

i ntact nelanoma cells and the nenbranes derived fromthemwere equally
effective in stimulating T cells. 25 This experinent, which has been
repeated several tines (using the same patient sanple) with simlar
results, indvoaees7x hat DNP nodified nel anoma nenbranes caffCi§99@520173
PCTI US96/ 09511 - 78 substitute for DNP nodified intact nelanoma cells in
inducing a T cell response. Exanple 12 Exanple 12 will determne if

addi tion of 5 autol ogous nonocytes or dendritic cells augnents the T cell
response to tugptiRPRDIafcibodiuinalyohe usbtraimedy fesmwthé ARCQ,s diydiré doas
follows. Peripheral blood |ynphocytes will be separated from peripheral
bl cod by gradi #GRLcEAES i AR ISGALABERREFRPI0 t RE the ngtimdRtdrmBd§um A,
Scand. J. din. Lab. Invest. w1968 Suppl - 77- 89 he .di,scl psure of
whi ch is incor FBREEEPY t‘@fpei"f?%fléf%?%%%‘gepsl’n%lz‘fasa‘éﬁ llb?e’f?/”.l hé‘?g\hgﬁ be
suspended in tissue_cult i sy 1Q% I h n serum
and added to pltlé-'s'ti gt my%r%%%%qmgﬁ%é?orcég’g%t i'gwg)r(?gpéﬁoﬁg’sl :}b%aorder for

nmonocyt es t o5 adh@kg:rdesy i Renibagperent cells will be washed off with
culture nmedium Various concentrations of GW CSF (granul ocyte macrophage
colony stimulating factor, obtained comercially from Inmunex, Seattle,

WA) will be added to stinmulate growh of 20 the nonocytes. After about 2-3
weeks, the nondeprese How considered macrophages, will be renoved fromthe

plastic Example 10 is expected to determine whether the

respénding T cells are CD4+ or CD8+.
The experiment will be identical to that described
10 for Example 8 with one exception. The responding T cells
will be fractionated into subsets before being added to the
peptide;pulsed B lymphobl%stoid cells. This is accomplished
by mixing the T cells with magnetic beads coated with either
anti-CD4 or anti-CD8 antibodies (obtained commercially from
15 Immunotech, Inc., Westbrook, Maine). Then the beads, and
the cells that have bound to them are removed with a magnet.
The non-binding cells are washed in tissue culture medium
(RPMI + 10% pooled human serum), counted, and added to the

microtiter wells for measurement of stimulation.

20 Example 11

Example 11 discloses dinitrophenyl-modified tumor
membranes for cancer immunotherapy.
Membranes from cultured melanoma cells froﬁ one
patient have been prepared according to the method of Heike
25 et al., J. Immunotherapy 1994 15:165-174, the disclosure of

which is incorporated herein by reference in its entirety.



wi th 0.1% EDTA and added in graded nunbers (about 100 to about
10,000/well) to fresh mcrotiter wells. G aded nunbers of nenbranes,
prepared from DNP nodified autol ogous 25 tunor cells (quantified as cell
equi valents), will be added to the adherent nacrophage nonol ayer. After
about 6 to aN8A¢UB hours, DNP specific autol ogous T cel | FGHYIBEIND
96/ 40173 PCT/ US96/ 09511 79 added and i ncubated for an additional 24
hours. Then supernatants will be collec7«d and tested for production of

cyt oki nes such as and-not limted to ganma interferon, IL2, tunor necrosis
factor; or for ProMsensre offlors HeRuULPiBErEedtoT ddBEFEoRRRMY hs( IHP)

1251 UDR, 3H t hym di or w,th dyes suc as, MIT. .F exanple, 1211 UDR wi | |
be added and tHe el lglgvv:é?Y\éh%_em%gﬂd%c?gdmoﬁl%rn it g?‘rﬁ?f‘%’ har vfé@’_fhfrﬁ’ °g&vi ce
to test for T ppld M7OhEieradden.cHeont kol Ssidd lorCRRSER! 1 O i distigpdaged T
cells and T cells stinmulated with nenbranes in the absence 10 of

macr ophages. They ateifleireyceof autiadlsogatsrdendr iTHee ceellkswet® iR d ha
response to nenbranes will be tested in the same manner. Dendritic cells
wi || -be isol at & falgmespef i PherblsagiivpdbheavrrraAteaPué et switd lgmdtn in

ti |t di t t hod of .O Doherty, U. t.al.,  J. 15
[ ssue_ SulLure Secarding, o, e mslbed oL 10 Doberiv, lho ool el
herein by refengieednlbls aldiRly. 15¥a8P! Leih3 Eﬁé”ﬂh@l%ig b EXRGELET TO

determ ne whether “patients who received DNP nodified nel anona vacci ne
mani fest 20 delyayeehtiypegdnsrer sensiotbvgt y THEFH)E heOmarib B 0 e aNP-

nodi fi ed nel anona nenbranes. The study subjects will be patients who have

pelleted by centrifugation at 100,000 g for 90 minutes. The

10 membranes were resuspended in 8% sucrose and frozen at -80°
until needed. Melanoma cells were similarly prepared for
conjugation to dinitrophenyl.

- These DNP modified melanoma cell membranes were

tested for their ability to stimulate autologous T

15 1lymphocytes that had been sensitized to DNP modified intact
melanoma cells. This was done by incubating about 100,000 T
lymphocytes/well with about 10,000-about 100,000 cell
equivalents DNP modified membranes/well, and measuring
production of gamma interferon production (greater than 15

20 picograms). This process was repeated by incubating the T
lymphocytes with DNP modified melanoma cells. The results
revealed that intact melanoma cells ard the membranes
derived from them were equally effective in stimulating T
cells.

25 This experiment, which has been repeated several
times (using the same pétient sample) with similar results,

indicates that DNP modified melanoma membranes can



recei ved repeated doses of DNP nodified nel anoma cell vaccine. Menbranes
w Il be prepared from autol ogous DNP 25 nodified nel anoma cells as

descri bed above. G aded nunbers of nenbranes (about 100 to about 10, 000
cell equivalents) w1l be washed in PBS, resuspended in PBS, and injected
WD 96/ 40173 PODB&BRBE 09511 - 80 intradermally on the for RFHYSIEINEI || Dbe
measured about 48 hours later as the dianmeter of cutaneous induration.
Controls will consist of autol ogous uncorg ugated nel anona cell nenbranes
and nenbranes prepared from autol ogous blood 5 |ynphocytes. Exanple 14
Exanpl e 14 is exwestidditieo fast B¥Fivrdifiethéptaghciismegescetidet®ritic cells
process all ogengi ¢ nel anoga f.]g nmenbranes and present themin an

i munogeni ¢ mantRFUTST &l FE syNgdalSE 't o t hose macrophages. The procedure
will be simlar to that described for Exanple 12 with the exception that
the stinmulating nenbranes will be prepared from all ogeneic DNP conjugated .
15 mel anone celggamgie Mypothesis is that macrophages or dendritic cells
frompatient A can'in vitro process nenbranes obtained fromthe nel anoma
cells of patient B. Thi Expepléts2 iwildt devkaninn iof afddelits ¢fom patient A
This experinment may |lead to a strategy for allogeneic 20 i mmuni zati ogn. DNP
modi fi ed menBr adeke SQNPEBFR B ﬁ’éF‘érl’éFF o‘@%nlé QugBPRRS B ef 1994 he,

or pool of all o]genei C c%l Iinergéme\]/:o%leg be processed by a patient's

macr ophages or TGEndHT e EEFTS THR/itr6. Those cells woul d be used for

i muni zat i on. Autologous monocytes will be isolated as follows.
Peripheral blood lymphocytes will be separated from
peripheral blood by gradient centrifugation accofding to the

10 methods of Boyum, A., Scand. J. Clin. Lab. Invest. 21, 1968
Suppl 97:77-89, the disclosure of which is incorporated
herein by reference in its entirety. They will be suspended
in tissue culture medium (RPMI-1640 + 10% pooled human
serum) and added to plastic microtiter wells for about two

15 hours in order for monocytes tc adhere. Then the non-
adherent cells will be washed off with culture medium.
Various concentrations of GM-CSF (granulocyte macrophage
colony stimulating factor, obtained commercially from
Immunex,.Seattle, WA) will be added to stimulate growth of

20 the monocytes. After about 2-3 weeks, the monocytes, now
considered macrophages, will be removed from the plastic
with 0.1% EDTA and added in graded numbers (about 100 to
about 10,000/well) to fresh microtiter wells. Graded
numbers of membranes, prepared from DNP modified autologous

25 tumor cells (quantified as cell equivalents), will be added
to the adherent macrophage monoclayer. After about 6 to

about 24 hours, DNP specific autologous T cells will be



WD 96/ 40173 PCTI US96/ 09511 - 81 The disclosures of each patent, patent
application and publication cited or described in this docunent are

hereby incorporated herein by reference, in their entirety. various

nodi fications _of the invention in addition 5 to those shown. and descri bed
herein will b®O2EPUEnt to those skilled in the art from t Re"YEPEHAE ng
description. Such nodifications are also intended to fall within the

scope of the appended clainms. WO 96/ 40473 PCT/ US96/ 09511 - 82 SEQUENCE

LI STING (1) GENERAL | NFORMATI ON: él) APPLI CANT: Berd, David; _Eisenlohr,

Lawr ence; and #%¢eqd mnd HEdweykated|

orrjap_pdeEt LRVENT OOUSEVPCErST ON

NOVBER OF SEQUERES™RIGES Ui L PR sHARDERAABHESE (R RETRRSSE of

Wodcock Washbug
- 46t-h Fl oor

(&

S s M%%w sw' §84 §otNali i e § B o RFRT inBesLibier tyr. Pl ace
CITY: Philadel phia (D) STATE: PA (E) COUNTRY: USA '(F)

ZI P: 19103 (v) faMRIHRFSABABRELEERMr for prollferatlon or stimulation

5

10

15

20

25

of T cells such as by **IUDR, *H thymidine, or with dyes such
as MTT. For example, ?°IUDR will be added and the cells will
be collected on an automatic harvesting device to test for T
cell proliferation. Controls will consist of unstimulated T
cells and T cells stimulated with membranes in the absence
of macrophages. The ability of autologous dendritic cells
to enhance the response to membranes will be tested in the
same manner. Dendritic cells will be isolated from
peripheral blood mononuclear cells and grown in tissue
culture according to the meﬁhod of O’'Doherty, U., et al., J.
Exp. Med. 1993 178:10678-1078, the disclosure of which is

incorporated herein by reference in its entirety.

Example 13

Example 13 is expected to determine whether
patients who received DNP modified melanoma vaccine manifest
delayed type hypersensitivity (DTH) to éutologous DNP-
modified melanoma membranes.

The study subjects will be patients who have
received repeated doses of DNP modified melanoma cell
vacciné. Membranes will be prepared from autclogous DNP
modified melanoma cells as described above. Graded numbers
of membranes (about 100 to about 10,000 cell equivalents)

will be washed in PBS, resuspended in PBS, and injected



(A) MEDI UM TYPE: DI SKETTE, 3.5 INCH, 1.44 M STORAGE (B) COMPUTER | BM
PS/ 2 (C) OPERATI NG SYSTEM PC-DOS (D) SOFTWARE: WORDPERFECT 5.1 (Vi)
CURRENT APPLI CATI ON DATA: (A) APPLI CATI ON NUMBER Unknown (B) FI LI NG DATE:
June 7, 1995 (C) CLASSI FI CATION: Unknown (vii) PRI OR APPLI %QTA (A
APPLI CATI ON NURHEER! ™8/ 203, 004 (B) FILI NG DATE: February 2 P viii)
ATTORNEY/ AGENT | NFORVATI ON: (A) NAME: Lori Y. Beardell (B) REG STRATI ON
NUVBER 34, 293 (C) REFERENCE/ DOCKET NUMBER- TJU- 1582 (i X)

TELECOMVUNI CATI ON | NFORVATI ON (A) TELEPHONE:_ (215) 568-3100 (B) TELEFAX:
(215) 568- 3439 igtrpdexEaRMATION oZERFFD NGE #ildi p esm@ about 48

CHARACTERI STI A), _LENGTH: ase al L YPE., ucI ej Cn acid (O
STRANDEDNESS: C?f (S )l % eCﬁgamFl near (| |53)“ﬁgh§ RPE™ hucl ei ¢
acids (iii) c%‘Ell Nord e ANTLe ug\Rnk¥l N ano
DESCRI PTI ON: SE%%-EE%N%) L e b e i A E o anoma
PCT/ US96/ 09511 cell membranes and membranes prepared from autologous blood

5 1lymphocytes.

Example 14

Example 14 is expected to determine whether

macrophages or dendritic cells process allogeneic melanoma
10 membranes and present them in an immunogenic manner to T
cells syngeneic to those macrophages.

The procedure will be similar to that described
for Example 12 with the exception that the stimulating
membranes will be prepared from allogeneic DNP conjugated

15 melanoma cells. The hypothesis is that macrophages or
dendritic cells from patient A can in vitro process
membranes obtained from the melanoma cells of patient B.
This results in stimulation of T cells from patient A. This
experiment may lead to a strategy for allogeneic

20 immunization. DNP modified membranes prepared from a single
allogeneic melanoma cell’'line, or pool of allogeneic cell
lines, would be processed by a patient’s macrophages or
dendritic cells in vitro. Those cells would be used for

immunization.



83 (3) INFORMATION FOR SEQ ID NO 2: (i) SEQUENCE CHARACTERI STICS: (A
LENGTH. 33 base pairs (B) TYPE nucleic acid (C STRANDEDNESS: single
(D) TOPOLOGY: linear (ii) MOLECULE TYPE: nucleic acids (iii ) HYPOTHETI CAL:
No (iv) ANTI-SENSE: Yes (xi) SEQUENCE DESCRI PTION: SEQ I D NO

CTAGAAGCAT TWER#MI3A CGATGGAGEG GCC 33 (4) | NFORVATI ON FG&C%’@’WSNO 3:
(i) SEQUENCE CHARACTERI STICS: (A) LENGIH 21 base pairs (B) TYPE: nucleic
acid (C STRANDEDNESS: single (D ToPerOsY: linear (ii) MOLECULE TYPE:
nucleic acids (iii) HYPOTHETI CAL: No (iv) ANTI-SENSE: No (xi) SEQUENCE
DESCRI PTION: SEQ | D NO Bhe SAFCAAARTIERA @A@FMPAYEG'- 2PNt RPPRYAIF BM FOR
SEQ ID NO 4: (i) SEQUENCE CHARACTERI (A NGTH: 33 base pairs

(B) TYPE: nucl &¢ BBP(]:IIC?'@O”S'F’RR }’ %} fgsﬁf’% Y. 3Ffnear (ii)

MOLECULE TYPE hete elcngg 5%ated herein by reference, in their entirety.

Various modifications of the invention in addition
5 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 appended claims.



1)

NO.

NO. 5: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH 21 base pairs (B)
TYPE: nucleic acid (C) STRANDEDNESS: single (D) TOPOLOGY: |inear éll)
MOLECULE TYPEWQR$HPERC aci ds WO 96/ 40173 PCT/ US96/ 09511 84 PCFF6{09511
HYPOTHETI CAL: No (iv) ANTI-SENSE: No (xi) SEQUENCE DESCRI PTION: SEQ I D NO
5. ATGGGICTCA CCTCCCAACT G 21 (7) I NFORMAH ON FOR SEQ ID NO 6: (i)
SEQUENCE CHARACTERI STICS:  (A) LENGTH: 33 base pairs (B) TYPE: nucleic
acid (C) STRANDEDNESS: single (D) SEOUENESYEISTHEAr (ii) MOLECULE TYPE:
nucl ei ¢ aci ds Li1). HYPOTHET No (iv) ANTI-SENSE: Yes (xi) SEQUENCE
DESCRI PTI ON: {1 SEEFN  INFORMMERRET 0GAA CACTTTGAAT ATTTCTCTCT CAT 33 (8)

| NFORVATI ON FOR SEQ AR NGan%: nbid, SRRMENCE CHARACTER! STI CS:

Eisenlohr, Lawrence; and
Lattime, Edmund

(i
: TTACTGGGAT GCTCTTCGAC CTCGAAACAG CAT 33 (6) | NFORVATI ON FOR SEQ

UIJ'_

HZPOTHETI CAL: No (iv) ANTI-SENSE: Yes (xi) SEQUENCE DESCRI PTI ON: SEQ
5

(ii) TITLE OF INVENTION:
COMPOSITION COMPRISING A TUMOR CELL EXTRACT AND METHOD OF
USING THE COMPOSITION

{(iii) NUMBER OF SEQUENCES: 10
(iv) CORRESPONDENCE ADDRESS:
(A) ADDRESSEE: Woodcock Washburn Kurtz Mackiewicz &
Norris
(B) STREET: One Liberty Place - 46th Floor
(C) CITY: Philadelphia
(D) STATE: PA
(E) COUNTRY: UsA
(F) ZIP: 19103
(v) COMPUTER READABLE FORM:
(A) MEDIUM TYPE: DISKETTE, 3.5 INCH, 1.44 Mb STORAGE
(B) COMPUTER: IBM PS/2
(C) OPERATING SYSTEM: PC-DOS
(D) SOFTWARE: WORDPERFECT 5.1
{(vi) CURRENT APPLICATION DATA:
(A) APPLICATION NUMBER: Unknown
(B) FILING DATE: June 7, 1885
(C) CLASSIFICATION: Unknown
(vii) PRIOR APPLICATION DATA:
(A) APPLICATION NUMBER: 08/203,004
(B) FILING DATE: February 28, 1994
(viii) ATTORNEY/AGENT INFORMATION:
(A) NAME: Lori Y. Beardell
(B) REGISTRATION NUMBER: 34,293
(C) REFERENCE/DOCKET NUMBER: TJU-1582
{(ix) TELECOMMUNICATION INFORMATION:
(A) TELEPHONE: (215) 568-3100
(B) TELEFAX: (215) 568-3439%

(2) INFORMATION FOR SEQ ID NO: 1:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 21 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: nucleic acids
(iii) HBYPOTHETICAL: No
(iv) ANTI-SENSE: No

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1:
ATGGATGATG ATATCGCCGC G 21



(A) LENGTH: 32 base pairs (B) TYPE: nucleic acid (C STRANDEDNESS: single
(D) TOPOLOGY: linear (ii) MOLECULE TYPE: nucleic acids (iii) HYPOTHETI CAL:
No (iv) ANTI-SENSE: No (xi) SEQUENCE DESCRI PTION: SEQ ID NO 7: AAGCTGAGAA
CCAAGACCCA GACATCAAGG CG 32 (9) | NFORVATION FOR SEQ I D NO 8: élef) SEQUENCE
CHARACTER!I STIW@964011) | ENGTH: 31 base pairs (B) TYPE: nuclBT@S3¢P%! (O
STRANDEDNESS: single (D) TOPOLOGY: linear (ii) MOLECULE TYPE: nucleic
acids (iii) HYPOTHETI CAL: No (iv) ANMH-8ENSE: Yes (xi) SEQUENCE
DESCRI PTION: SEQ ID NO 8: AGCTATCCCA GAGCCCCAGA TCCGATTTTG G 31 WO
96/ 40173 PCT? USDRTQRIGIIONGEOR (9B IINNORMATI ON FOR SEQ ID NO 9: (i)
SEQUENCE CHARACTER| Q‘;@-NgE ST3¢Spase pairs (B) TYPE nucleic
acid (C STRANDEDNE . linear (ii) MOLECULE TYPE
nucleic acids (iii) P single

. (D) TOPOLOGY: linear

(ii) MOLECULE TYPE: nucleic acids
(iii) HYPOTHETICAL: No
{iv) ANTI-SENSE: Yes

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2:
CTAGAAGCAT TTGCGGTGGA CGATGGAGGG GCC 33

(4) INFORMATION FOR SEQ ID NO: 3:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 21 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: nucleic acids
(iii) HYPOTHETICAL: No
(iv) ANTI-SENSE: No

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3:
ATGAAATATA CAAGTTATAT C 21

(S) INFORMATION FOR SEQ ID NO: 4:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 33 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: nucleic acids
(iii) HYPOTHETICAL: No
(iv) ANTI-SENSE: Yes

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4:
TTACTGGGAT GCTCTTCGAC CTCGAAACAG CAT 33

{(6) INFORMATION FOR SEQ ID NO: 5:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 21 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: nucleic acids



(iv) ANTI-SENSE: No (xi) SEQUENCE DESCRIPTION: SEQ ID NO. 9: ATGAGCACTG
AAAGCATGAT C 21 (11) | NFORMATION FOR SEQ ID NO 10: (i) SEQUENCE
CHARACTERI STICS: (A) LENGIH. 23 base pairs (B) TYPE nucleic acid (CQ
STRANDEDNESS: single (D) TOPOLOGY: linear (ii) MOLECULE TYPE. nucleic
acids (iii) MYPORPEFI CAL: No (iv) ANTI-SENSE: No (xi) SEQUERQES96/09511
DESCRI PTION: SEQ I D NO 10: TCACAGGGCA ATGATCCCAA AGT 23 THI' S SHEET HAS
BEEN REPLACED WD 96/ 40173 PCTI US96/ 0951%k4 86 What is clainmed is: 1. A
conposition conprising a therapeutically effective amount of a hapten
nodi fied tunor cefiliidxHNYROTHETEE@AI cdwposition stimulates T cell

| ynmphocytes and is 5 useful for the treatnent of cancer. 2. The conposition

of claim1 whereidv3aP¥TIr§EBPEcelNC extract is selected fromthe group

consisting of a hapten mdifi cel <ireﬁr}})r ne. a | ow nol ecul ar

wei ght peptlg.ﬁ chr &S@gﬁggﬁﬁ%&%@ghce# e ,I;?anslo antigen presenting

cell with a oW ol eCular el g peptide froma hapten nodified cancer

cel |l bound t ey efyorafid 1o rFoRtsgenoneseating cell with a hapten nodified

cancer cell. (i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 33 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: nucleic acids
(iii) HYPOTHETICAL: No
(iv) ANTI-SENSE: Yes

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6:
TCAGCTCGAA CACTTTGAAT ATTTCTCTCT CAT 33

(8) INFORMATION FOR SEQ ID NO: 7.
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 32 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPCLOGY: linear
(1ii) MOLECULE TYPE: nucleic acids
(iii) HYPOTHETICAL: No
(iv) ANTI-SENSE: No
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7:
AAGCTGAGAA CCAAGACCCA GACATCAAGG CG 32
(9) INFORMATION FOR SEQ ID NO: 8:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: nucleic acids
(iii) HYPOTHETICAL: No
(iv) ANTI-SENSE: Yes

(xi) SEQUENCE DESCRIPTICON: SEQ ID NO: 8:
AGCTATCCCA GAGCCCCAGA TCCGATTTIG G 31



menbrane bound thereto. 3. The conposition of claim1l wherein said 15 tunor
cell extract is a |low nol ecul ar weight peptide froma dinitrophenyl

nodi fied cancer cell 4. The conposition of claim1 wherein said tunor cel
extract is a menbrane of a dinitrophenyl nodified cancer cell. 20 5. A
conposi tion o041 wherein said tunor cell extract is HA/@3960%dh
presenting cell with a low nolecular weight peptide froma hapten nodified
cancer cell, or a hapten nodified canceys cell nenbrane, bound thereto. 25
6. The conp05|t|on of :claim 1 wherein said tunor cell extract is selected
fromthe grbu@)cINEQRMAﬂﬁQNoFOReﬁEQmIDoNOgo&s cell and an allogenic cell. 7.
The conposition (ﬁ)(ﬁﬁﬁUﬁNEEwﬁﬁﬁ&ﬁQTE§é§§IC$unDr is selected fromthe group
consi sting of nelano %ﬁeé@tbaﬁﬁngalEﬁlon breast, kidney, and
prostate. THI S SHEET T &oi %dREPLACED PCT/ US96/ 09511 87 B.
The conposition of CI@;QE h %unDr is nmel anoma. 9. The
conposition of claim erern sald apten is selected fromthe group
consi sting of 5diini iMoogheny | Tyes: nnbeophenydidsand N-i odoacetyl -N - (5

sul fenic 1-naphtyl) ethylene diam ne. 10. The conposition of claim9
wherein said hafitign EPATHETIGRGhenWb. 11. The conposition of claiml

further _
(iv) ANTI-SENSE: No

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9:
ATGAGCACTG AAAGCATGAT C 21

(11) INFORMATION FOR SEQ ID NO: 10:
(i) SEQUENCE CHARACTERISTICS:
(2) LENGTH: 23 base pairs
(B) TYPE: nucleic acid
(C}) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: nucleic acids
(iii) HYPOTHETICAL: No
{(iv) ANTI-SENSE: No

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10:
TCACAGGGCA ATGATCCCAA AGT 23



10 conprising an i nmmunol ogi cal adjuvant. 12. The corrp05| ti on of claim1l11l
wherein said inmunol ogi cal adjuvant i sf ﬁ?ﬁgﬁ g- Guerin. 13. A
conposition conprising a therapeuticall éiﬁr)\g% BNrt of a

di ni trophenyl nodified cancer cell 15 msrrbr d_corposi t

stimul ates T WeI9%481¥/phocytes and is useful for the treat n%‘ﬁ’f’ugf’o%"éhcer
14. A conposition conprising a therapeutically effective anount of a | ow
nol ecul ar wei ght peptide froma dinitsoghenyl nodified cancer cell, said
conposition 20 stinmulates T cell |ynphocytes and is useful for the

treat ment of céhaeris Baimedeifiod for treating cancer conprising

adm nistering to a patient a therapeutically effective anount of

cycl ophosphani de; adm ni_ster t e f gmgnt of a
hapt en nodi fied tunor cédl'l e t?%c?ogﬁl%?le#%h‘éﬁé nec‘£5a etheQQFEME tated T cell
| ynphocyt es. 16ff&¢wiveetamounsf of | ai maptEnwmed el £ & HURAruFSELi §XtE3ftect ed
from nel anoma, gh #8%oniRl=aRichr 885hul dd&ingy ceBNdl yripasdyties. afilil Ss SHEET HAS
BEEN WO 96/ 40173 I%tP CED, PCT1 US96/ (09511 88 17. The met hod of claim 15
useful for tReYErEY t8F EERREPEe Y84 FT om the group consisting of
mel anoma, |ung cancer, colon cancer, breast cancer, kidney cancer, and
prostate cancer. 5 18. Bhe nerhedcéhpsditlidhlof WRdia N saettetiimeaid cel |

extract is selected Iramie group Gonsll BooRl e JRRkPRoMRILELES dancer

a hapten modlfled cancer cell membrane, a low molecular

weight peptide from a hapten modified cancer cell, an

10 antigen presenting cell with a low molecular weight peptide
from a hapten modified cancer cell bound thereto, and an
antigen presenting cell with a hapten modified cancer cell

membrane bound thereto.

3. The composition of claim 1 wherein said
15 tumor cell extract is a low molecular weight peptide from a
dinitrophenyl modified cancer cell.

4. The composition of claim 1 wherein said
tumor cell extract is a membrane of a dinitrophenyl

modified cancer cell.

20 5. A composition of claim 1 wherein said tumor
cell extract is an antigen presenting cell with a low
molecular weight peptide from a hapten modified cancer
cell, or a hapten modifiea cancer cell membrane, bound

thereto.

25 6. The composition of claim 1 wherein said
tumor cell extract is selected from the group consisting of

an autologous cell and an allogenic cell.

7. The composition of claim 1 wherein said
tumor is selected from the group consisting of melanoma,
30 breast, lung, colon, breast, kidney, and prostate.




wei ght peptide froma hapten nodified cancer cell. 19. The nethod of claim
18 wherein said hapten 10 is selected fromthe group consisting of

di ni trophenyl, trinitrophenyl, and Ny =N—=t5-3ul fonic 1-naphtyl)
et hyl ene di am ne. 20. The nethod of cl di i B d hapten is

di ni t r opheny|WO2§4813 The net hod of cllai m 1BERUEEDi n safd t S96/0%51
extract is a |ow nol ecul ar wei ght peptide froma  dinitrophenyl nodified

cancer cell. 22. The conposition of claBim 45 wherein said tunor cell
extract is a menbrane' of a dinitro hené/l 20 nodi fi ed cancer cell. 23. The
met hod of claim 15 wher8in sZiedPURBEL 1T 10%e,lRdlt 1 Wi Bt 584 % r om t he

group consi st itwghoef ianme bariemaogous cell and an allogenic cell. 24. The

met hod of claim 15 wherein said 25 therapeutically effective anount of
cycl ophospham de conprises adm nistering a dose.of about 300 M2 of
cycl ephosphani de prior fo a&ﬂenF?F‘Pa??"b’ng’bfc’fgéiﬁﬂl@oﬁp%%"r’fef’ﬁh.sa’f‘ | S SHEET
HA$S BEEN WO 96lapien3 i REPENCHRIPETHSOBE 0psttp ®sigsinghef met hod of claim

15 wherein saigd;coapAshli ONJi%iWkXgdedyl h S d-iiBAYACL 0@ o@l- @d] uvant
prior to admnistration. 26. The H&hod ‘f'f claim?25 wherein said 5
i munol ogi cal SAAEERARt LrRBYHY | G5 TAFIRtT B i n. 27. The nethod of claim
15 further conprising .
' 10. The composition of claim 9 wherein said
hapten is dinitrophenyl.

11. The composition of claim 1 further

10 comprising an immunological adjuvant.

12. The composition of claim 11 wherein said

immunological adjuvant is Bacillus Calmette-Guerin.

13. A composition comprising a therapeutically
effective amount of a dinitrophenyl modified cancer cell
15 membrane, said composition stimulates T cell lymphocytes
and is useful for the treatment of cancer.

14. A composition comprising a therapeutically
effective amount of a low molecular weight peptide from a
dinitrophenyl modified cancer cell, said composition
20 stimulates T cell lymphocytes and is useful for the
treatment of cancer.

15. A method for treating cancer comprising
administering to a patient a therapeutically effective
amount of cyclophosphamide; administering a therapeutically

25 effective amount of a hapten modified tumor cell extract

wherein said extract stimulates T cell lymphocytes.

16. The method of claim 15 wherein said tumor is
selected from melanoma, lung, colon, breast, kidney, and

prostate.




sensitizing the patient with a therapeutically effective amount of
1-fluoro-2,4-dinitrobenzene prior to admnistering cyclophospham de. 10
28. f\ met hod Lor thﬁ treatnent of hunma—cancer copprising administering to
a patient with a therapeutically effletHIS\SHEETHAS cl ophosphani de;

admi ni st eri ng¥@¢Mefapeuti cal |y effeqtive RHPLLKUED)FEEG.N ﬁrmr‘pc’if'é{%ﬁo%k’t ract
which stinulates T cell |ynphocytes, T =+-6n m xed with an

i mmunol ogi cal adjuvant; and adm nisterissg-a therapeutically effective
anount of a cytokine selected fromthe group consisting of interleukin-
12, interleukin-2, and LAterTraikiethed ofoclate Ypetissdusf feF athf 28 wherein

sai d tunor 20 G8ldneeXt baCtahSes eackeddf £ oom tthe group comsistimg off a
hapt en nodi fi ed cancer

ell nenbrane and a.lo j . i
from a hapt en Mgt Ed gﬁﬂ%e‘?a%ce 1. 80" %nc%’g%%%%%kgfzﬁ?gn%gmv%%% i Indgai d
hapten is seleoter,faomh phestatuFadgrsisting of dinitrophenyl, 25
'Ej!’l ni t ropginy[r,h and rl\ll-ijod](c)ac?at yl -N -(5-sul fonic 1-naphtyl) ethylene

i am ne. . e nmet hod _of claim erein_sai.d h A LS. dini

TH S SHEET HAS BEEN WO 88/ 40173 TeEBORCED L gt 5L S d eI
of claim 28 wheskl rexsaiadtt Usoselemied dxpmathe igran GANABFEEM RT Vi ght
peptide from ay,didy tfeaphesy! camedi-f iced1caB@BFarieldnd 331oWheo benyiead tion of

cl aim 28 wher el [ '
di ni trophenyl weight Lepti 88 Pror e hagXbhafhal fidl TRIREANEP] . 2

19. The method of claim 18 wherein said hapten
10 is selected from the group consisting of dinitrophenyl,
trinitrophenyl, and N-iodoacetyl-N’-(5-sulfonic 1-naphtyl)

ethylene diamine.

20. The method of claim 18 wherein said hapten

is dinitrophenyl.

15 21. The method of claim 15 wherein said tumor
cell extract is a low molecular weight peptide from a

dinitrophenyl modified cancer cell.

22. The composition of claim 15 wherein said
tumor cell extract is a membrane of a dinitrophenyl

20 modified cancer cell.

23. The method of claim 15 wherein said tumor
cell extract is selected from the group consisting of an

autologous cell and an allogenic cell.

24. The method of claim 15 wherein said
25 therapeutically effective amount of cyclophosphamide
comprises administering a dose of about 300 mg/M?* of
cyclophosphamide prior to administration cf said

composition.




nodi fied cancer cell. 34. The nethod.of claim28 wherein said tunor cell
extract is selected fromthe group consi sti ng of an autologous cell and an

al l ogenic cell. 10 35. The nethod of wherein said therapeutically
ef fective anmount of cycl ophospham de EEJd'#\SaBEEmn stering a dose of
about 300 ngy/ WP 9%M017%yc| ophosphani d r| oRERIACEDN ni sfrati $9¢/974!
conposition. 15 36. The nethod of claim28 wWiheremn #d conposition is

m xed with an i mmunol ogi cal adjuvant priggr - to adm nistration. 37. The
met hod of claim 28 wherein said immunol ogical adjuvant is Bacillus
Cal mette-CGuerin. 20 38. 2Ihe Thet et hotl of acha 28 Mhehereisasalid unor is

sel ected from ggl ggmlfga(w1thb%§§§t1m$ﬁﬁgr%§ac§fdade¢¥Héi io39. The
met hod of cl ai m sef uI or the treatment of cancer selected fromthe

group consi stitfy %ﬁml%tﬁéFh%Tra | ung cancer, col on cancer, breast. cancer,
ki dney cancer, and prostate cancer. 40. The nethod of claim 28 further

conpri sing sensi ti zi ng-the “%rghow b g]_;j_,hlqsowgeg,égﬁ ngtipbenzene prior
to adm ni st ratl ng cycl ophos am S BEEN_. WD 96/ 40173

REPLACED - lmunca&%FﬁE;d EBHVAN e 4 ﬁGC&ZfE%r FFs?‘ﬁ@r T4dmi ni stering

to a patie_nt a therapeutically effective anmount of cycl ophosphan de;
adm ni stering a therape%%kca+ﬁé/method of claim 15 further comprising

sensitizing the patient with a therapeutically effective
amount of 1-fluoro-2,4-dinitrobenzene prior to

administering cyclophosphamide.

10 28. A method for the treatment of human cancer
comprising administering to a patient with a
therapeutically effective amount of cyclophosphamide;

_administering a therapeutically effective amount of a tumor
cell extract which stimulates T cell lymphocytes, said

15 composition mixed with an immunological adjuvant; and
administering a therapeutically effective amount of a
cytokine selected from the group consisting of interleukin-
12, interleukin-2, and interleukin-13.

29. The method of claim 28 wherein said tumor
20 cell extract is selected from the group consisting cf a
hapten modified cancer cell membrane and a low molecular
weight peptide from a hapten modified cancer cell.

30. The method of claim 29 wherein said hapten
is selected from the group consisting of dinitrophenyl,
25 trinitrophenyl, and N-iodoacetyl-N’-(5-sulfonic l-naphtyl)
ethylene diamine.

31. The method of claim 29 wherein said hapten

is dinitrophenyl.




effective anount of a tunor cell extract which stinulates T 5 cel

| ynphocytes, said conposition mxed with an i mmunol ogi cal adjuvant;

adm nistering a therapeutically effeft] Tormt—ef+—a—non- hapt eni zed,
irradi ated conposition conprising a ‘EhﬁfsgéFrHéﬁtB i 42, A nethod of
screeni ng f orYOPEB8%he 10 production t uftPEACED det erfri ne®THES 83 acy of
an autol ogous, irradiated hapten conjugated cell conmposition to alleviate
cancer in a patient suspected of having 9€ancer, said nethod conprising:
adm ni stering said hapten conjugated conposition 15 to said patient;

obtai ning a sanpl e conpri%i n&J”ﬁu‘E‘F‘é‘?‘Eﬂ é’rcg)&slaﬁno?r? YneERite fR 1 SEURT sanpl e;
anpl i fyi ng nuctelt extxstspecihf iowfrlexudyrokehght gpertiiglel fypmgaa si gnal
generated by hybpidiggidRA abads b RipReseetific to a cytokine specific
nucleic acid in said “tissue sanple; and detecting the presence of the
anplified nucleic acids or the anplified signal, wherein the presence of
anplified nucleic acids 3. ampki éomubssiitgioal ofr ohatmi 2B 2hegatinentidi ssue
sanpl e indi cat t Qkin ctl t i J of said

hapt en conjugaggﬂgﬁdgggg%?ﬁgﬁeg %%%pT e ﬁgt%ogfg%n%%g?%$%%@&%érein sai d
hapten is sel eBPEHE+?dRANFETgF8UP: consi sting of dinitrophenyl,
trinitrophenyl, and N-iodoacetyl-N -(5-sulfonic 1-naphtyl) 30 ethylene

di amine. 44. The nethod Qf chakMddhdheeiciasal s PRtd QN shiastEmsANPl e i's

a subcut aneous inflammation. | .
cell extract 1s selected from the group consisting of an

autologous cell and an allogenic cell.

10 35. The method of claim 28 wherein said
therapeutically effective amount of cyclophosphamide
comprises administering a dose of about 300 mg/M? of
cyclophosphamide prior to administration of said

composition.

15 36. The method of claim 28 wherein said
composition is mixed with an immunological adjuvant prior

to administration.

37. The method of claim 28 wherein said

immunological adjuvant is Bacillus Calmette-Guerin.

20 38. The method of claim 28 wherein said tumor is
selected from melanoma, lung, colon, breast, kidney, and

prostate.

39. The method of claim 28 useful for the
treatment of cancer selected from the group consisting of
25 melanoma, lung cancer, colon cancer, breast cancer, kidney

cancer, and prostate cancer.

40. The method of claim 28 further comprising
sensitizing the patient with 1-fluoro-2,4-dinitrobenzene

prior to administrating cyclophosphamide.

— i~




WO 96/ 40173 96/ 09511 92 45. The nethod of claim42 wherein said
anplification step conprises hybridizati ~~o—a--L\t oki ne specific nucleic
acid of at least one ol igonucleotide whilcFHISiSHEETAS BERR 1ry to a cytokine

specific sequence. 5 46. The nethod of (Il ai m RBPMATEei n the nucl ei ¢ aci ds
specific for ORI ne conprise nucl ei c acT oS —encedirg—g M1 e f er on,
tunor necrosis factor, interleukin 2, interleukin 12, and interleukin 13.
47. The nethod of claim 42 wherein sard®l0 anplification step conprises
hybridization to a cytokine specific nucleic acid with a pait_of prinmers,
wherein one primer wthin faf8tpafriqs CEAPLEAeTRATSF (T EYLoki e specific
sequence. 48. faaheprmttémhg)ftoclaapm:iléhWEeIteianasalildica.ﬂ&yamﬁlfﬁtté‘a@i on step
conprises per K cted i hE £ ¢4 of

pol yrmer ase. cha S B et on.
cycli.c probe PEARETHYR 3MRUNE Ofali BB ieeﬁ%éat B FEEBETRRES st rand
di spl acenments aapli fjmptidoresandailiScodpsiepbncaseed 48itiT@e met hod of claim
42 uherein saldmiATDlLILoRUO0uhED SARISeee:Rer{ i nBRcChympr ase chaln

reacttion, wherein sai rase chain reacgtiqQn conprises, a first prinmer
and a second BEFAEFLvVeWRRAINT SFi 8 PPPHEPSSTAEP rlﬁ'g}‘) %&& ed fromtﬁe
group consi st icgpesi SEHEMENGDiBinH0s: tumor3cedl &xtwaek 9, and sai d second

gri rrerdi iosel ected fromthe group consisting of SEQUENCE | D NOS: 2, 4, 6,
, an :

42. A method of screening for cytokine
10 production by tumors to determine the efficacy of an
autologous, irradiated hapten conjugated cell composition
to alleviate cancer in a patient suspected of having
cancer, said method comprising:
administering said hapten conjugated composition
15 to said patient; .
obtaining a sample comprising nucleic acids from
a patient tissue sample;
amplifying nucleic acids specific for a cytokine
or amplifying a signal generated by hybridization of a
20 probe specific to a cytokine specific nucleic acid in said
tissue sample; and
detecting the presence of the amplified nucleic
acids or the amplified signal, wherein the presence of
amplified nucleic acids or amplified signal from said
25 patient tissue sample indicates cytokine production and
determines efficacy of sa?d hapten conjugated composition.

43. The method of claim 42 wherein said hapten
is selected from the group consisting of dinitrophenyl,
trinitrophenyl, and N-iodoacetyl-N’-(5-sulfonic 1l-naphtyl)

30 ethylene diamine.

44. The method of claim 42 wherein said patient

tissue sample is a subcutaneous inflammation.




WO 96/40173 i,u ,)6/09511 - 93 50. The nethod of claim42 wherein said ;*
anplification step conprises perform nga pol ynerase chain reaction
wherein said pol ynerase chain reaction conprises a first prinmer and a *
second priner, wherein said first priner 5 is SEQID NO 3 and said second
primer is SEQVODSM@3 4. 51. The nethod of claim eret 6/09511
anplification step conprises performng a pol ymerase chain reaction,
wherein said polynerase chain reaction-cgprpri ses a pair of priners,
wherein one priner of said pair is 10 conplenentary to a cytokine specific
sequence. 52. The methodsof Thaimedmdnedr e1aim 2 priaredn BRAE s

conpl ement ar%/ L Ao P4 K bRe s8 BB Chdrr isveURPELi d SzatSeirecbed Eyookide group
consi sting of SEQUENCE I D_NOS: 1.to . 1Q. 3. N8 s : b 4.7
wherei n the prfREF: ’t%é’tucil?lﬁo?rf)}%r?efnta%r 3}%? Séc?/r‘tl%_@nlgi% g‘gggfe?l{:é&é ilaguc[ehnce is
sel ected from Lheconplgmentasiystd ng @ftodEne| EPREEEic VPS54, The net hod
of claim47 wherein the prinmer that is conplenentary to a cytokine
specific sequence is 20 SEQ|D NQ. 3 Tk t i erein
said patient > tissue saﬁﬁl'e%beay%%%dug%sgégg‘gt%% rom E‘hghgt gid‘éﬁei’@
consi sting of acidsosgecsidliiovor sputulinkimec G8MPHbIR MGFIedE, 2S48Fum bl ood
u”ne, Iyn]}?h, gﬁgoaiﬁge@’amn&5iﬁ’égrf’eﬂ&rﬂg&@x&bmnkdzfoém feeteeni ng for the
ef fi cacy of an_ auto] ogous,, irradiated, pt cond Aot gd |1 conposition
conprising in 6ﬁ§eﬁie 2Coﬁf1§‘|aﬁg?§,gmaq%alsgdo?g%r| mers, \%ﬁér ein one of
the prinmers within said

‘

47. The method of claim 42 wherein said
10 amplification step comprises hybridization to a cytokine
specific nucleic acid with a pair of primers, wherein one
primer within said pair is complementary to cytokine

specific sequence.

48. The method of claim 42 wherein said
15 amplification step comprises performing a procedure
selected from the group consisting of polymerase chain
reaction, ligase chain reaction, repair chain reaction,
cyclic prcbe reaction, nucleic acid sequence based
amplification, strand displacement amplification, and QB

20 replicase.

49. The method of claim 42 wherein said
amplification step comprises performing a polymerase chain
reaction, wherein said polymerase chain reaction comprises
a first primer and a secoﬁd primer, wherein said first

25 primer is selected from the group consisting of SEQUENCE ID
NOS: 1, 3, 5, 7, and 9, and said second primer is selected
from the group consisting of SEQUENCE ID NOS: 2, 4, 6, 8,
and 10.




pair is conplenentary to a cytokine specific—seguence,—30 wherein said
primer is selected fromthe group consisting of SEQID NGO 1, SEQ ID NO
2, SEQID NG 3, SEQID NGO 4, WD 96/40173 -- 1 T/US96/09511 - 94 SEQID

NO 5 SEQIDNO 6, SEQIDNO 7, SEQID NO 8, _S\E%)_NR_%& and SEQ I D
NO. 10, and aVe8&#d7¥ or visualizing anplified DNA, sal T L (129 ORS1K or
determ ning the efficacy of said conposition. 5 57. The diagnostic kit of
claim56 wherein said neans for visualigging anplified DNA is selected from
the group consisting of ethidiumbromde stain, 32P, and biotin. 58. The
met hod of claim 42 wherebn SHiel npahicdnbf ¢tlsswea2sabpreinssaidrel anom

tissue. 10 59._A . . e . | r | yaastunmor to
determ ne the aér??]ir%té%%qé?ﬂa%cépaelﬁgg}ggl%gé,8%(%%?1‘[59 g’lgeg ﬁg%ﬁ%%‘soé;ﬁ%al%‘ed cel
conposi tion i¥eacHien Wherein RAdCe @OV MREIFR CEAAC EPACKIPR FRARTGFES 2
conpri sing: 15fDhd@iptingr darsdnglsecohdRMAL he DMwherat hess i d ufirst sanplee;
reverse transer] bing $aig. RNAL: BN ol fidngesabg BVAGY

pol ymerase chal'h “Teaction using a palr of prinmers which are conpl enentary
to 20 separate regions of a cytokine sequence; and detecting the presence
or absence of anplifiedsiDNAhdhedreehodt b prabsenzewheraiml sdided DNA

conj ugat od corgiii oA 4 40 FRelZbE PO ot Aok Rmaries MR

reaction, wherein said polymerase chain reaction comprises
a pair of primers, wherein one primer of said pair is
10 complementary to a cytokine specific sequence.

52. The method of claim 42 wherein the primer
that is complementary to a cytokine specific seguence is
selected from the group consisting of SEQUENCE ID NOS: 1 to
10.

15 53. The method of claim 47 wherein the primer
that is complementary to cytokine specific sequence is
selected from the group consisting of SEQ ID NOS: 1 to 10.

54. The method of claim 47 wherein the primer
that is complementary to a cytokine specific sequence is
20 SEQ ID NO: 3.

55. The method of claim 42 wherein said patient
tissue sample is a tissue, selected from the group
consisting of a tumor, saliva, sputum, mucus, bone marrow,

serum, blood, urine, lymph, and a tear.

25 56. A diagnostic kit for screening for the
efficacy of an autologous, irradiated, hapten conjugated
cell composition comprising in one or more containers, a
pair of primers, wherein one of the primers within said
> pair is complementary to a cytokine specific sequence,
30 wherein said primer is selected from the group consisting
. ‘ of SEQ ID Nb: 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4,




pol ymerase chain reaction is in situ polynerase chain fon. TH S SHEET
HAS BEEN REPLACED pCTJUS 9 6 / 4 511 - 94/1 - 17 DEC 1996 61. A
conposition conprising a hapten nodified_h tumor cell. 62. A

conposition of claim®6l wherein said tunor is selected fro t he group
consi sting ofVOB¥#MBra, |ung, colon, breast, kidney, and” grodfR®s163. A
conposition of claim®6l wherein said hapten is selected fromthe group
consi sting of dinitrophenyl, trinitrophenyl., and N-iodoacetyl-N (5

sul fonic 1-naphtyl) ethylene diamne. 64. A conposition of claim®6l further
conpri sing an sgi) AMD.: 565SEQ pMeeskt | 8BQ0ID N M, 68EQhER o Fhai FEQ
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carrier is seleftsxid fcoaposheigr.oup consi sting of saline and cul ture ,
medi um 68. A conposition conprising a hapten nodified human tunor cell
wherein said hapten is selected fromthe group £o Si,st | of . .
di ni trophenyB, trinitropAenyfhe é‘h‘@gﬂ-°ﬁ5€18a%é'iﬁ- N msta??‘&}h‘?’éelf! SHghhtyl) -
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a hapten nodi f uman nel anoma tunor cell. 70. A conposition conprising
a hapten nodified human lung tunmor cell. 71. A conposition conprising a
hapt en nodi fi ed human c6Bon Therowrethod bf claim 42 wherein said patient

tissue sample is a melanoma tissue.

10 59. A method of screening for cytokine
production by a tumor to determine the efficacy of an
autologous, irradiated hapten conjugated cell composition
in a patient suspected of having cancer, said method
comprising: )

15 obtaining a sample of RNA from a patient tumor
sample;

reverse transcribing said RNA into DNA;
amplifying said DNA with polymerase chain
reaction using a pair of primers which are complementary to

20 separate regions of a cytokine sequence; and

detecting the presence or absence of amplified
DNA wherein the presence of amplified DNA indicates
cytokine production and determines efficacy of said hapten
conjugated composition.

- 25 60. The method of claim 59 wherein the
polymerase chain reaction is in situ polymerase chain

reaction.
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A conposition conprising a h

74! A conposition conprising a h i
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75. A conposition of clainms 69-74| wher &EHLQIQEQI ha ténﬂmﬁtéﬂroméhe

group consisting of dinitrophenyl,~trinitrophenyl, aw ogcC |, -
sul foni ¢ 1-naphtyl) ethyl ene di am ne. -7®4/A conpositlo Stélqa'iamB%CleIJgr% her
conprising a carrier. 'ANENDED S"FET PCT7US96/ 09511 | PENUS 17 DEC 1996 -
94/2 g¥. Ancosmprsdition ofmstiding’G Waptehnmedd i exhrinirem itsiged ewtldd  from
the group consisting of saline and culture nedium 78. A conposition of
cl ai m 5. f ua tdwmposdmionsofgc rimdjluvharein etaic dqmoroppt felegrp fomsi sting
of Bacthé uzralyl wensésCimy |9 medpnoRRneluRGd WM. breash, clohfRay + iaH of
\?\,Lal mﬂ80$t_;1a;t¢1er conprising a carrier. 80. A conposition of claim79

erein said carrier is selected from.the grou nsi.sting of .saline and
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N-iodoacetyl-N’ (5 sulfonic 1-naphtyl) ethylene diamine.

64. A composition of claim 61 further comprising an adjuvant.

65. A composition of claim 64 wherein said adjuvant is selected
from the group consisting of Bacillus Calmette-Guerin, cytokines
and QS-21.

66. A composition of claim 61 further comprising a carrier.

67. A composition of claim 66 wherein said carrier is selected
from the group consisting of saline and culture medium.

68. A composition comprising a hapten modified human tumor cell
wherein said hapten is selected from the group consisting of
dinitrophenyl, trinitrophenyl, and N-iodoacetyl-N’ (5 sulfonic 1-
.naphtyl) ethylene diamine and an adjuvant selected from the group
consisting of Bacillus Calmette-Guerin, cytokines and QS-21.

69. A composition comprising a hapten modified human melanoma
tumor cell.

70. A composition comprising a hapten modified human lung tumor
cell.

71. A composition comprising a hapten modified human colon tumor
cell.

72. A composition comprising a hapten modified human breast tumor
cell. :

~73. A composition comprising a hapten modified human kidney tumor
cell.

74. A composition comprising a hapten modified human prostate
tumor cell.

75. A composition of claims 69-74 wherein séid hapten is selected
from the group consisting of dinitrophenyl, trinitrophenyl, and
N-iodoacetyl-N’ (5 sulfonic 1-naphtyl) ethylene diamine.

76. A composition of claim 75 further comprising a carrier.

' "AMENDED SHFET



I

P
£

P

!

’ RCTIUS 96/09511
IPEA/US 17 DEC 1336

- 94/2 -

77. A composition of claim 76 wherein said carrier is selected
from the group consisting of saline and culture medium.

78. A composition of claim 75 further comprising an adjuvant
selected from the group consisting of Bacillus Calmette-Guerin,
cytokines and QS-21.

79. A composition of claim 78 further comprising a carrier.

80. A composition of claim 79 wherein said carrier is selected
from the group consisting of saline and culture medium.
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