WO 03/ 045427 PCT/ DKO2/00802 1 Title: Pharmaceutical conposition for

i nduci ng an i nmune response in a human or aninmal 5 Technical Field The
present iwoanbusan7rel ates to a pharnmaceuti cal conpositi onPCarDKm@eg2Ng an
im nune response in a human or animal. In another aspect the invention
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an isolated qelanoma cell line. In a further aspect the present invention
relates to a use of the conposition as an i mmunot herapeutic vaccine and a
use of autol ogous den- dritic cells as antigen presenting cells in a

phar maceuti cal conposition or a vaccine. 15 In an even further aspect the
present invention relates to a nmethod for inducing an inmune response in a
human qr ggiﬂglﬂgﬁagﬁground Art 20 Advanced cancers represent one of the
maj or cau death. No effective nethods of treatnment have been
suggested so far. Cancer immunotherapy ains at destroying tunor cells by

i munol ogi cal nmechani sns. | mmunot her apy conpared to  conventional methods
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surgi cal renoval of primary unors, aimng to prevent devel opnent of

di ssentinatatigeli andsw. lindagadpenifie differageation intigenears subistantislly diobkneage- onl y
neans of treatnent, as conventi onal nﬁthods aﬁe of- 30 ten ineffective. WO
03/ 045427 spestiipyditiersaBaizon antigen. In another aspect the present mvention re ates to an

isolated melanoma cell line. In a further aspect the present invention relates to a use

of the composition as an immunotherapeutic vaccine and a use of autologous den-
dritic cells as antigen presenting cells in a pharmaceutical composition or a vaccine.
15 In an even further aspect the present invention relates to a method for inducing an

immune response in a human or animal.

Background Art

20
Advanced cancers represent one of the major causes of human death. No effective
methods of treatment have been suggested so far. Cancer immunotherapy aims at
destroying tumor cells by immunological mechanisms. Immunotherapy compared to
conventional methods of cancer therapy like surgery, radiation, and chemotherapy,

25 is much less toxic, and no serious complications have been described so far. In addi-
tion, immunotherapy has the potency to work at different stages of disease. At initial
stages it could be a good supplementary treatment to surgical removal of primary
tumors, aiming to prevent development of disseminated disease. At advanced stages
of disease it could be the only means of treatment, as conventional methods are of-

30 ten ineffective.



The main function of the imune systemis to identify and destroy foreign
sub- stances (antigens) that invade the organism The i nmune systemis able
to di scriwbD-03f0ai427 "self' from "non-sel f', and under nor malPCT@KIR2ODIEIAS oONl y
to devel op an i mmune response against foreign or "non-self' antigens. Even
t hough cancer cells originate 5 fromthe organisns own cells they are
treated as foreign by the natural i ne sys- tem However, this natural
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or comon TAA, present in many tunors. Three nmmjor groups of shared
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and have all been hown to induc ener at i on of t ot OXi ¢ | h tes.
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antigens are encoded by cancer or germline specific genes, representing
one 0of10 t hkerbpy gestvhiphoampizens tostasgatdintl uodindathe aupitimad dintigen presentai@in &mt i gens
were originally 25 discovered in nelanomas but have al so been found in
many ot hethhWEHNEYSISHan cies. Anong nornal tissue they are only expressed

intestis and in sone cases in placenta. Normal cells expressing these
antigens | ack expression of MHC nol ecules and therefore these antigens are
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15 anti-tumor immunity. There are two major types of TAA: unique antigens, present
only in very few tumors and therefore not useful as general targets, and shared or
common TAA, present in many tumors. Three major groups of shared antigens are
currently considered as potential targets for immunotherapy and have all been
shown to induce generation of cytotoxic T lymphocytes. The three groups are: Can-
20 cer/testis antigens (CT antigens), Tumor over-expressed antigens, and Lineage-

specific differentiation antigens.

CT antigens are encoded by cancer or germ line specific genes, representing one of
the largest groups of shared tumor-associated antigens. CT antigens were originally

25 discovered in melanomas but have also been found in many other human malignan-
cies. Among normal tissue they are only expressed in testis and in some cases in
placenta. Normal cells expressing these antigens lack expression of MHC molecules
and therefore these antigens are normally not accessible for recognition by T lym-
phocytes.

30

This makes CT antigens very attractive targets for specific cancer immunotherapy.



WO 03/ 045427 PCT/ DKO2/ 00802 3 Recent clinical trials have denonstrated
tunor regression in a significant nunber of nelanomas and bl adder cancer
patients W@ wasgeri ng of one specific CT antigen ((N - shiPpgamxoawosk. ,
2001, din. Cancer Res., v. 7, pp. 23-31; Thurner et al., 1999, J. Exp.
Med., v. 190, pp. 1669-1678)). CT antjigen recognition by T cells has only
been re 5 ported for sonme CT antigens and the correspondi ng peptide
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Acad. 18ci .J. BurgSOnlpl.yv. G pppp95-2019Batadx3).) 1993,dAnt dnCenerr, v.004CPPab®+ gens,
tunmor over-expressed antige | ack strictly tunmor. spe-.cific.expression, as
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gens cou r cancer patients,” and presently such
anti gens INMKGHEAntigehs, disiay24Nexpreddiki: pattord thatpleserfilsles tixcopatiem af ¢hebei ng

i ntensively investigated as ossible targets in clinical] trials. The group
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clini Cfg tyre'%als, and thus data on the efficiency of

Several non-MAGE proteins with the characteristics of CT antigens have been de-
scribed. One of them, NY-ESO-1 is one of the most immunogenic tumor antigens
“identified to date. Clinical trials with peptide immunization of melanoma patients
20 demonstrated stabilization of disease and regression of some metastases in some pa-

tients ((Jager et al., 2000, Proc. Natl. Acad. Sci. U. S. A, v. 97, pp. 12198-12203)).

In contrast to CT antigens, tumor over-expressed antigens lack strictly tumor spe-
cific expression, as their expression could be detected in low levels in some normal
25 tissue types other than testis. Development of immunotherapy to some of these anti-
gens could be beneficial for cancer patients, and presently such antigens like CEA,
p53, HER-2/Neu, MUC-1 and alpha-fetoprotein are being intensively investigated as
possible targets in clinical trials. The group of tumor over-expressed antigens has
only recently been used as targets in clinical trials, and thus data on the efficiency of

30 induction of therapeutic immune responses are absent.



30 induction of therapeutic imune responses are absent. WO 03/045427

PCT/ DKO2/ 00802 4 The |ineage specific antigens, nelanocyte differentiation
ant i gens wWpd3p#:33t at e- associ ated antigens, have so far omCy/menosdescri bed
for two types of human cancers: nelanonas and prostate cancer. This group
of antigens is expressed both in norpal differentiated tissue and in two
types of human cancers. |In normal di?ferenti ated tis 5 sue these antigens

very rarely induce an jnmune response, .ho er.. Lhese..pr LRAS omnme
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antigens. A prevail® 1 hg nunber of clinical trails directed against

mel anomasmelanbfas tall resie eanenpTioy growy getitigpnefs eifressed botlat normadt i gens.

10 Among the groups of tunor associ ated antigens the nost. prom si dat a
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usual |y negahhe/Rnh8hogkicli dahesisdells, #id ihhke MiCorandlganss, titsie pobsible to
i muni zatton ((Thurner et al., 1999, J. Exp. Med., v. 190

1669- 1678JdtectChdilparseilpir¢dctiye fagrinstiaalonagyta diBerpyiaation aﬁt%ﬁ‘?ﬂﬁetgr%?f%hs eis
to enpl oy. whol e t u- I | L.s .or terial derived fr 0 e VWD
0003183, ~ S HEbey, ofiemicgh Fafls dirsgie ,%‘?{%H@ﬁa&‘&f@ﬁ% gg%st%eéraglf&née+}zlﬁgm cel |
based vacgl.pg: ﬁgﬁf i ; 08, 983 di scloses a first generation

mel anona gagge?}n%; erf%ggﬁﬁnoér%@ 1Ifl%noma cells lysed by a vaccinia virus. US

5,6351088 and US 5, 030, 621 di scl ose a vaccine of cell surface antigens from

25 nmel anoma cells that are shed intqg the culture nmedi um a@aq su.bsilg%gntly
used as aAmang ihe EEPUESHHUMAE BiSAEiated; FUEERS (he RSt BTOFRIFIAAIY USTL a

met hod of cancer er- L | Lat ORI £ Bl MAGE brt&Rsed into
a human p%% i%%r%?tsali&alh\%%g%&ﬁéggﬁbg&&%,(%%@gg%gﬁfhel at esoto mel anomis)l cell lines
expr essi NPoWEE GspeBalRoROEs df imdi@iomas, the therapeutic effect was unstable, and
some metastases continued to grow. These metastases were usually negative for ex-
15 pression of the MAGE antigens used for immunization ((Thurner et al., 1999, J.

Exp. Med., v. 190, pp. 1669-1678)).

One possibility for inducing a polyvalent immune response is to employ whole tu-
mor cells or material derived from whole cells. WO 9003183, US 5,840,317, and US
20 6,187,306 describes several melanoma cell based vaccine preparations. US
4,108,983 discloses a first generation melanoma vaccine derived from melanoma

cells lysed by a vaccinia virus.

US 5,635,188 and US 5,030,621 disclose a vaccine of cell surface antigens from

25 melanoma cells that are shed into the culture medium and subsequently used as an
anti-melanoma vaccine. Similarly, US 5,484,596 discloses a method of cancer ther-
apy wherein irradiated tumor cells are injected into a human patient as a vaccine. US
6,187,306 relates to melanoma cell lines expressing shared immunodominant mela-
noma antigens and methods of use.

30

An important aspect of any vaccine therapy is the way of vaccine administration. In



noma antigens and nethods of use. 30 An inportant aspect of any vaccine
therapy is the way of vaccine adm nistration. In WO 03/045427

PCT/ DKO2/W030/845437 recent years it has been realized that whe/DRI0RI Cient
way of antigen delivery to T <cells, especially to naive T cells, is by way
of dendritic cells. Dendritic cells ((DC) are the nost efficient antigen
presenting cells and DC based i nmunotherapy have already been used in
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denonstrating h tency o i s way of inmunization. One of the unique
propert i earetheDBostseffieaint aatigdn presermingptedls canexDEebasad ipmumethesamyyhaveo

endocytosis, which are then processed.and presented as, peptide.epi.tQpes on
their suplgedy bepncesefinciitenentgetingger éqea‘ggerﬁ Ogﬁﬁvif‘é r(&‘&@ﬁfeg t 58@@»
presentd n it S r o | cehbd s3-.Thi s
properf& gggggggék%ﬁypﬁﬁ%%f%%ﬁ?qgﬁﬁgﬁﬁ?hﬂ%%fggﬁ%ﬁgﬁéﬁgZﬁzqgﬁg'g%%??%ﬁ in
form of t quRndrietal.e$99y, Jamsp! Medg Wwadoesp. Bbdeth Y pdanonssiating Highhpo-
endocytic activity Is believed to be associated with the 15 immature state
of DC di f tencarafithisivay easegumrtiodnpari son of i mmature and mature DC
((Sallusto et al., 1995, J. Exp. Med., v. 182, pp. 389-400)). The
possibility that differences in the endocytic activity anong i nmature DC

coul d exi ﬁc}leehnﬁrstih@ﬁl‘ﬁ uedi®Pertie® B8 'Dlt‘?fsel%eir?a@iﬁ/@tgl%?@é%x@?&fdu@%ﬂ&teﬁls hod of

obt ai ni ng tic precursor cells fromperiph- _eral blood by standard
| eukaptier estscyttminyahichdenshety pyycasied andcpresented gatneptide sitopasl enutkeinf t he

cells ex vivo in serumfree. ium.for. 40. hours in.the absepnce ,of. ...
exogenous ISWfﬁ%Fd@dC‘ESWW}OHe@t%&GIﬁ IGeRy | peantigsn é’r?‘ﬁ?flﬁ% dengritic

gener a4 gl v patin b R astietns, pRgoly extimalcparaet o>
cyt oki nes wHdn- thnarcteBMESkhs arecappiied inrfotrheofcubitondpsatesdoruapopiatic bodies
added exogenously. High endocytic activity is believed to be associated with the
15 immature state of DC differentiation based on comparison of immature and mature
DC ((Sallusto et al., 1995, J. Exp. Med., v. 182, pp. 389-400)). The possibility that
differences in the endocytic activity among immature DC could exist has never been

considered.

20 WO 0127245 discloses a method of obtaining dendritic precursor cells from periph-
eral blood by standard leukapheresis, buoyant density gradient centrifugation and
culture of the cells ex vivo in serum free medium for 40 hours in the absence of

exogenously added cytokines.

25 WO 0146389 relates to a method for generating dendritic cells from leukapheresis
products in closed systems, by using culture medium devoid of non-human proteins.
Clinical grade cytokines (IL-4 and GM-CSF) are used in the culture medium and
TAA are added for loading of the DC's.

30 Thurner et al., 1999, J. of Immunological Methods 223: 1-15, relates to a method for

reproducible generation of large numbers of mature DC's from CD14+ monocytes



TAA are added for loading of the DC s. 30 Thurner et al., 1999, J. of

| mmunol ogi cal Methods 223: 1-15, relates to a nethod for reproducible
gener at i owowmB/okzeye nunbers of mature DC s from CD14+ non@®@CYTIDE)2MMB02

03/ 045427 PCT/ DKO2/ 00802 6 by a two step nmethod where cytokines are added
after day 1. The conbination of dendritic cells with TAA's is also

di scl osed in WD 0128583, which relapes to an i mmunot her apeutic vacci ne
provi di ng, anti gen presenting cells 5 that have.heen pulsed with a
disruptedbﬁéﬂw%ﬁpﬁﬂﬁ?é?adﬂ“aﬁF@WkWﬁﬁm& e%@ﬁFrﬁéhfbranes of cancer cells
infected with reconbi nant vaccinia virus encodi ng at | east one

i munostimul ating nol ecule. Also included is autol ogous DC s that presents
a mx- tumheaonbiidtganst demiritivetdisonith RAA'slis rmd® distlosedih WOH128533,
reconbi nant vaccinia virus encodin%,IL-z, In .0129192 a net hod Hf

di scl osed vhoeh relatet fhgnammwnthegReytic vacere; PHOYIENS 28w BTt st Pent |
wherein anti r i Ll & i e ol iti_h dead
col 1 po & 1iaane BE8E Bl 7 o Gt bR (I plBhloF0h BhiEh R A

| oaded ant£RE oPELRENEHRANERddSWEN eocvibindis vacdtiatirushencpding anteastAiichough
t he i mmunot herapeutic vaccines for treatment of cancer have inproved 15
over the rimpemostioaleting mudeenletAlsp ieslpdadsis pyfolaggus Dasdhaforeseaisd Bilknt

it for. i i t.h . Ci noul-d. b
ool yval entuie g gaisdy e ardporos g dE R eI R SR g en
loss vari aptsiind B8y, sherOD129152hehethbd iy diStlbsddfor RehRINd akurhosépeoific

targeting antidgens expressed in normal tissue. They should be optim zed
for the priesentatsponsaima getientemhersin ahiéggearprespntingtaslls HeorT theepatienbate al so

20 houl d he t t lect th t effjcient TAA t (s.
D1 scl osur TgbaitvEi RH! 591 PREN B AL ebine Breh Ry e RIdO B obi e

by car ef ulsﬁﬁgg&%dgﬁ{ag%gﬁ@ﬂ;esgﬁks ool Pe &Bhinisdtdre@ %o R (RARALY the nost

ef fective sequent screen- ing’in order to avoid any
antigens which potentially could be harnful to the patient. Al so the
antigen presenting cells have been optim zed for thzir engggytic ac&fvity
be- fore IAdthough theésmpumethgrapputisevaspiBee PreiradBipat O Ganesfsiave 1mprove

15 over the recent years a need still exists for safer and more efficient compositions for
use in cancer immunotherapy. Such vaccines should be polyvalent targeting several
CT antigens to avoid outgrowth of antigen loss variants. They should be safer with-
out the potential risk of targeting antigens expressed in normal tissue. They should
be optimized for the presentation and delivery of the antigens to the T cells and also

20 care should be taken to select the most efficient TAA's as targets.

Disclosure of Invention

25 The present invention has solved these problems by careful selection of the mela-
noma cell lines to supply the most effective TAA's followed by a subsequent screen-
ing in order to avoid any antigens which potentially could be harmful to the patient.
Also the antigen presenting cells have been optimized for their endocytic activity be-
fore loading the DC's with the whole melanoma cell lysate.

30

In a first aspect the present invention relates to a pharmaceutical composition for in-



30 In a first aspect the present invention relates to a pharnaceuti cal
conposition for in WO 03/045427 PCT/ DKO2/ 00802 7 ducing an inmune response
i n a hunewoms/oaxeTal , conprising dendritic cells pre- semRCIrmEKo0a/00802
multiplicity of cancer/testis antigens, wherein a) at |east five
cancer/testis antigens and no |lineagesspecific differentiation an- 5 tigens
or substantially no |lineage specific differentiation antigens are presented

by the depdrjtic.cells, /testis apt | r : OV from at
ok L B Bl BOBRY S5, 20T RO e
cancer / t esgehfin@ Bt EpBcifN6F daAcdrBERAMtIBRAE iliceidli f f eren- 10 tiation
antigens or substantially no |ineage specific differentiation antigens, and
c) the dendritic cells are immture (CD 1 a positive, CD 14 negative, and

CD83 negat.i ve) ri | oadi f the cancer/testis anti s. .15 1n a
second aoglct -1 it bl PRR0 Safs anien apa o eRer AN FERFIoR G huan
or  ani 41aly; Ak Ql QEBMEn d tihBagedgetifl CagRenMatibn ahtib&RS hrefdré@nted by
cancer/testis antigens and no |Iinéage specific differentiation antigens or
subst ant i ahé demdritid cedlege specific dif- ferentiation antigens, conprising
the steps: 20 a) providing at | east one cancer cell |line expressing the at

| east five can- cer/testis antigens and no |lineage specific differentiation
anti gens sub i . i i ki i Latl igens, b)
Pt ovi di mg ut of ipuR AKAF Ariz bR ORERLELR A LA Caih S0 85 42

usi ng a segdisigp sapsdt five differomoaytagiehity maRnd and 40 tin2dbexsptlificadiffe®enper 25
cne, dgbcu[turzgg said dendritic cells ex vivo in growh nediumw thout any
cyt o- iatien anfigens orriubstantigdlyoe Hngags seecifie differtiatipnandigerh@gr owt h
phase in nmedium conprising cytokines, and WO 03/ 045427 PCT/ DKO2/ 00802

=

c) the dendritic cells are immature (CD1a positive, CD14 negative, and CD83

negative) during loading of the cancer/testis antigens.

15 In a second aspect the present invention relates to a method for obtaining human or
animal autologous dendritic cells loaded with at least five cancer/testis antigens and
no lineage specific differentiation antigens or substantially no lineage specific dif-

ferentiation antigens, comprising the steps:

20 a) providing at least one cancer cell line expressing the at least five can-
cer/testis antigens and no lineage specific differentiation antigens or substantially no

lineage specific differentiation antigens,

b) providing autologous dendritic cells from said human or animal,
25
c) using a seeding density of monocytes between 5 x 10°-20 x 10° cells per 25
cm?,
d) culturing said dendritic cells ex vivo in growth medium without any cyto-

30 kines in an initial growth phase, followed by a second growth phase in medium

comprising cytokines, and



8 e) loading said dendritic cells fromd) wth the cancer/testis antigens
obtained froma whole cell |ysate of the at | east one cancer cell |ine
froma). WOlog/ogs4ehi rd aspect the present invention rel at epCrdKm/0IB| at ed
mel anoma cell line, ex- pressing at |east five cancer/testis antigens and
no nel anocyte differentiation anti - %ens or substantially no nmel anocyte
differentiation antigens. In a fourtli aspect the present invention rel ates
to a use of a multiplicity of can- 10 cer/testis antigens obtainable from
an isol ated cancer cell line of claim28 in a phar- maceutical conposition
or vaccing) for Ml afid O Baid | Rndrifié bélls RSPAD! with ehd EaRRNtestis UltiionodbAh&L €S to
a use of dendritic cells as antigen preésenting cells in a pharmaceuti cal
conposi t i dronoa véholacell hsateanfdheviideast bhe cazied cell ind&odn ax.i ¢ cel | s are | oaded
with the antigens in their immture state at which point the dendritic
cells are CDla positive, CDl4 negative, CD33 negative, wherein the den-

dritic gel . Vi j SRS it

cyt oki née:s ﬂﬂ% tﬂ%ﬁ%sﬁc?t{??%?Bge}sgﬁvﬁv%lﬁg‘éler}éﬁft% OSQE[V\IE%%E‘;[/ a S}ea?gﬁ% %Ir]g\i/ﬁege%hase in
medi um compskiigg legstifokd carebrbiy entigeadiand ndencliarodyiet differontihtion thtiat

| east five cancer/testis antigen. 20 In a sixth aspect the present

i nvent i on gees et wibstaptiallyap merlanesyta difigrantigtion antigiiSe response in a human

or animal conprising the steps: a) providing at |east one cancer cell line
expressing at |east five cancer/testis 25 antigens and no |ineage specific

di fferentijgty] %rﬂﬂ&é;&@ﬂ%@%re%é!ﬂ&h%ﬁﬂo@' telate® td ianeRI6f a SREKibliéiey of can- _
differentiation antigens, b) providing autol ogous dendritic cells fromsaid

human W anei/testis adigeny obtdinahle figns e thothsedi eancer celbling of glaim28 inrg pfraswt h
medi um wi t hout %%gc t 0-. ki nes i.n g}n initial growh phase, followed by a

second gr &MKUH DRSO A9 ¥P- PCT/ DK02/ 00802 9 conpri sing

cytokines, d) loading said dendritic cells fromc) wth the cancer/testis
anti gens obt ai ned
In a fifth aspect the present invention relates to a use of dendritic cells as antigen

presenting cells in a pharmaceutical composition or a vaccine, and where the said
15 dendritic cells are loaded with the antigens in their immature state at which point the
dendritic cells are CD1a positive, CD14 negative, CD83 negative, wherein the den-
dritic cells have been cultured ex vivo in growth medium without any cytokines in
an initial growth phase, followed by a second growth phase in medium comprising
cytokines before loading the dendritic cell with at least five cancer/testis antigen.
20
In a sixth aspect the present invention relates to a method for inducing an immune

response in a human or animal comprising the steps:

a) providing at least one cancer cell line expressing at least five cancer/testis
25 antigens and no lineage specific differentiation antigens or substantially no lineage

specific differentiation antigens,

b) providing autologous dendritic cells from said human or animal,

30 ¢ culturing said dendritic cells ex vivo in growth medium without any cyto-

kines in an initial growth phase, followed by a second growth phase in medium



froma whole cell lysate of the at | east one cancer cell line froma), and
5 e) admnistering said | oaded dendritic cells fromd) to said human or

ani mal . \Bpioaf43descri pti on of the Drawi ng(s) 10 The i nventPCemK/0es0pl ai ned
in detail belowwth reference to the drawing(s), in which Figure 1 shows
sensitivity to lysis by gpl OO and MART- 1/ Mel an A-specific cyto- toxic T

| ymphocyte (CTL) clones of a nunber of DDM 1 nel anona clones. 15 Figure 2
shows expressi,on of | anocyte differentiation antigens gpl OO and MART-1/
Mel an Aiﬁomlé\l‘rl%gﬁ%tr’gﬁ’&ﬁa cell clones, DDM 1.7, DDM1.13, and DDM 1.29
anal yzed by RT-PCR. 20 Figure 3 shows expression of nelanocyte
differentiation antigen gplQOin DDM 1.7 and DDM 1.29, cells determ ned by
i munost aiyi ng. loatpgrsaiddatiitic eetlsrimnic)with thvaaacetestivaitigaas oMagrdA4,
MAGE- A6, MAGE-A12, NY-ESO- 1 and GAPDH in the. three nelano cell clones,
DDM 1.7, from wlbpb.013@,13’%@}#@Obﬁmatiﬁ?aﬁbo%ﬁﬁnﬁﬁfeﬁfllt}ip‘?ﬁ@lﬁdl% lysis. Figure 5
shows ﬁxpressi on of MAGE-A and NY-ESO-1 in DDM 1.13 cells after treatnent
wi th the DNA-denethyl ati ng agent 5-aza-2'-deoxycytidine. Figure 6 shows
upt ake byepndocydimigeraig §did tsde denditibselfsdtom dytd saiéhunfnomesimale 30
dendritic cells. WO 03/045427 PCT/ DKO2/ 00802 10 Figure 7 shows production
of IFN-(err) by a gp 1 00-specific CIL clone after interaction wth four
dendritic cell cultures (sane as in Fig. 6) |loaded with |ysate of DDM 1. 29
cells. 5 Figure 8 shows cytolytic activity of inmune |ynphocytes of donor

ANBI agai B%fefﬂggé_r?@qugé DeawfBYs)t ransformed B cells and K562 cells.
Figure 9 shnows cytolytic actrvity of immune | ynphocytes of donor 19/00
agai nd

The invention is explained in detail below with reference to the drawing(s), in which

Figure 1 shows sensitivity to lysis by gp100 and MART-1/Melan A-specific cyto-
toxic T lymphocyte (CTL) clones of a number of DDM-1 melanoma clones.

15
Figure 2 shows expression of melanocyte differentiation antigens gp100 and
MART-1/ Melan A in three melanoma cell clones, DDM-1.7, DDM-1.13, and
DDM-1.29 analyzed by RT-PCR.

20 Figure 3 shows expression of melanocyte differentiation antigen gp100 in DDM-1.7

and DDM-1.29, cells determined by immunostaining.

Figure 4 shows expression of MAGE-A], MAGE-A3, MAGE-A4, MAGE-AG6,

MAGE-A12, NY-ESO-1 and GAPDH in the three melanoma cell clones, DDM-1.7,
25 DDM-1.13, and DDM-1.29 analyzed by RT-PCR analysis.

Figure 5 shows expression of MAGE-A and NY-ESO-1 in DDM-1.13 cells after

treatment with the DNA-demethylating agent 5-aza-2'-deoxycytidine.

Figure 6 shows uptake by endocytosis of fluorospheres by four cultures of immature

30 dendritic cells.



breast and squanous cell carcinoma cell lines. 10 Figure 10 shows
expression of MAGE A, and GAPDH genes in breast cancer cell I|ines analyzed
by RT- PCRvamalysies. 15 Best Mode(s) for Carrying out the POT@KWROOBPrior to
a discussion of the detailed enbodi ments of the invention, a definition of
specific terns related to the main aﬁpects of the invention is provided. 20
Definitions. Cytotoxic T- Iynphocyte Lynphocytes are small nononucl ear

mlrr;)ﬁ b%—ﬁg‘f%l(rng éﬁp}}ép u,cl: iop Qﬁ@(ﬁpﬂg ‘éﬁ%nﬁ@m 46 %gﬁ%rﬁgte%&%% and

T-1'ymphoc Rifuted lﬁefa'sﬁh?F 1o4del iviit lWhJﬂéQ)fWM—ﬂQBS
T- Iyrrphoc%@?okl%é&?ﬁ are a ?Sy % of STTB|1$Q;ZHC'[)I gen-specific 25 | ynphocyte

originatipgld.n thymus (in mamral s) and present in secondary |ynphoid
tissues (e.g. lynmph nodes, spleen) and bl ood, and which are invol ved in
cellular imune reactions and aiding the productlon of anti bodi es.

| ynphogyt es be S r f |y
Lanosy! BnlEE st cviEBRaRAGHY T ifAGR: Rttty aohdt LAgBL @%ﬁrl?“ The
mai n typegePinomd Uamhgsyﬁ-ﬁﬁnmme&men@m&m@eb1n§ 30 which recogni ze and

kill body cells that have beconme antigenically altered in sone way (e.g.
by virus infection), helper T cells which are activated by foreign antigen

WO 03/ 045427 PCT/.DKO2/ 00 1 on he su n f p-ng cells
and in tu hgué‘égr Ve ng?yglﬁpar%lb'}tya? BN ﬁ@ﬁghm&te%r&efsg%{r‘brggz@f :agélﬂ ich are
I nvol ved bfbawi%ﬂif@%hﬂasbéﬁryﬁelnbﬁmqﬁﬁ&sand the general regulation of the
i Mune system ncer/testis antigens (CT-antigens): Antigens encoded by

cancerl0or germline spe- cific genes, representing one of the Iargest
groups of _shared tunor-associ n ant | re or| aIIy
di scover ediguie nd) Eos¥a ?‘%Wl%am%ég‘ﬁ 848% gPI?'FS?I‘BnRTG &R ‘?‘Y

mal i gnanc féﬁ? ]gpﬁ sthey are only ex- pressed in testi s and
in sone cgggs in ﬂilgla *tiﬂ511 %ﬁﬁgﬁ cells expressing these anti

15 Best Mode(s) for Carrying out the Invention

Prior to a discussion of the detailed embodiments of the invention, a definition of

specific terms related to the main aspects of the invention is provided.

20 Definitions.
Cytotoxic Télymphocytes: Lymphocytes are small mononuclear white blood cells
present in lymphoid tissues and circulating blood and lymph. There are two main
functional types, B-lymphocytes and T-lymphocytes, which take part in antigen spe-
cific immune reactions. T-lymphocytes (T cells) are a type of small antigen-specific

25 lymphocyte originating in thymus (in mammals) and present in secondary lymphoid
tissues (e.g. lymph nodes, spleen) and blood, and which are involved in cellular
immune reactions and aiding the production of antibodies. T lymphocytes bear anti-
gen-specific receptors on their surface and only react to foreign antigen presented to
them on the surface of a cell. The main types of T lymphocytes are: cytotoxic T cells

30 which recognize and kill body cells that have become antigenically altered in some

way (e.g. by virus infection), helper T cells which are activated by foreign antigen



10 gens | ack expression of MHC nol ecul es and therefore these antigens are
normal ly not accessible for recognition by T |ynphocytes. Lineage specific
di f f er entwetoBoms4ant i gens: A group of differentiation anti gemmKowoofoar only
descri bed for nel anomas and prostate cancer. These antigens are only inmu-
15 nogenic in cancer cells and the greup conprises the nelanocyte
differentiation anti gens gpl00, Nblan Al MART- 1, Tyrosinase, TRP-1, TRP-2,

MC1IR, Al M fi
ant i gen) PR PG oL ERbE R ARaRE L AR R R tnt BRARHALE HEORR. T ©
associ at ecsupprssural asdls, wnmﬁ FEGAVdIPED $n shpp@ss‘iﬁgrﬂrm&iﬂe ®@8pdnged hind 2Re

Mel anocyt e d| fferentiation antigens: A group of antigens expressed both in

normal ~ digeherabrrgudation ofche itooynesysisrd i n nel anonas. | n nor nal
differentiated nel anocytes these antigens very rarely induce an i mmune
response, however, these proteins be- cone inmunogenic in cancer cells, and

in the 9a8@arfafar/f@h§a@ﬁr§e§1s (O -hitiRA9S ABkiBeh PP S b9 anderkdr! defth 16R] dp2-

reactive agai nst nel anocyte differentiation antigens. The pro- teins are
t hought t ccifie gerey oeEedEntingamet dfehe Yarpest sireumsf of Slergd gnmmt-asamhand ranti-

Dendritic cells;. Type of non-|. te cell ues,
i chact geng O faeh;@e%erﬁr%fééﬁﬁ?}hgjggre%ynewagﬂ@ff%. VIRvE i sgas
protel ns | elr
Ut ace i oLl i by e R LA GSIRAMART ANERE bARecER hapae oy K7
present i ngpregod in téstis aldl i soaie dred meplgeentedNoymal ydells \MhfSdifld T anti-

PCT/ DK02/ 00802 12 toxic T cells and T-hel per cells. The maturation_state
of the @er&ﬁnstwk @@rw@% af MHCQB‘Pl@@H@'S g theﬁ@ﬁore s stigens are ReEBIHY c

activity tur th nost efficient cells for

| oadi ng ar‘HOt e an%olgpglogl lﬁnﬁh gqu . Dendritic cells in which the
expr essi on of certal n cell mar kers CDI a, CD 14 and CD83 is characterized
by a high expression of CD1 a (nore than 50%of DC s in the popul ation

are posit |Iwaea‘g¢r3p@mﬁ@) differenéirpor aBligams oA gmum@ﬂpff@@mmmmant@mm splfess t han
15% of DC s |rgl %Hofgulatllon are 05|t{
only described for melanomas and prostate cancer These antigens are only immu-

15 mnogenic in cancer cells and the group comprises the melanocyte differentiation anti-
gens gpl00, Melan-A/MART-1, Tyrosinase, TRP-1, TRP-2, MC1R, AIM-1 and the
prostate-associated antigens PSA (prostate specific antigen), PSMA (prostate spe-
cific membrane antigen), PAP (prostate associated phosphatase), and PSCA (pros-
tate stem cell antigen).

20
Melanocyte differentiation antigens: A group of antigens expressed both in normal
differentiated melanocytes and in melanomas. In normal differentiated melanocytes
these antigens very rarely induce an immune response, however, these proteins be-
come immunogenic in cancer cells, and in the case of melanomas, it is possible to

25 detect T-killer cells reactive against melanocyte differentiation antigens. The pro-

teins are thought to be responsible for the synthesis of the pigment melanin.

Dendritic cells: Type of non-lymphocyte cell in some lymphoid tissues, which acts
as an antigen-presenting cell by endocytosis of exogeneous proteins which are then
30 processed and presented as epitopes on their surface in conjunction with MHC class

I and II antigens. The antigen presenting dendritic cells can be recognized by cyto-



CD14) and | ow expression of CD83 (less than 25% of DC s in the popul ation
are 10 positive for CD83). Exosones: Exosones are nenbrane vesicles of 30
to 100 nnwonsdiseeter, of endo- cytic origin, and are prodcrakoaomosecr et ed
invitro by living cells of diverse origin. 15 Cytokines: |Inmune system
proteins that are biol ogical responsi2 nodi fiers. They co ordinate anti body
and T-cell immune systeminteractions? and anplify imune reac- tivity.

Cyt oki nes i ncl ude. nonoki.nes synt ised b cro e Yo i nes

o oduced. Biack PO B T B REL L6 Bneradertngle o e Shfe ARt e

i ncl ude i ny ' e it Thafhere dENDitic CBNS Jare @ng
(err)-int r0 eﬁ%%&?ﬁh&%éﬂa&?gﬁ&?%ﬁﬁ?&%}fati ng factors. Lynphokines

i ncl ude | khest efficiediledl]ls fprdoading ghtteemacr ophage col - ony-stinul ating factor
(G CSF), and | ynphotoxin. Endothelial cells and fibro- blasts and sel ected
ot her cell types may al so synthesise cytokines. Exanples of suit- able

cyt oki nes [ t [ LN, hiC; : : =13 -.Y,
12 ar s SRR e A R i el a0t ng
degree of rsakeRi CPlanWODIl &@NEDIDIsS pligactedtednby ashahi expressiadoAGiRth st ages
of the di sease. Loadi n? dendritic cells: The uptake of exogeneous proteins

by endocyt(owire thand0Phel DIY's pn skapeprlptinn o Rosittveder £ 8 CEMesHEL Qr f ace

f the dendrit] Ll t] | "oul SEng
031 045427 PP BRSPS SD T S Pk ARG ke Rlas 3t Bt o
speci fi c/ regh Dot Bwdbifi8Eea b ABds GaNS5% Bf DIUBNAChE Popiatibn ke

present invention neans that the cancer/nelanoma cell line to be used for
pr eparithg pesitivelfer CBBB).| ysat e shoul d not express |ineage spe 5
cific/nmelanocyte differentiation antigens in anmounts that will result in

stimulation of an imune response agai nst the |ineage specific/nmelanocyte

di fferentimliOn.antld6Mes atd mBhidrideChesidid¥ ot IPRNE0T ARlinCRAGSHEL, B anena

cells are’insensitive to Iay5| sﬁ%y cyto- toxic T lynphocytes specific
agai nst | icyeageigapand hrecprodbaedanyit secbidd iarvétno bpdiving ealls of diverse origin.

15 Cytokines: Immune system proteins that are biological response modifiers. They co-
ordinate antibody and T-cell immune system interactions, and amplify immune reac-
tivity. Cytokiﬁes include monokines synthesised by macrophages and lymphokines
produced by activated T lymphocytes and natural killer cells. Monokines include in-
terleukin (IL)-1, tumor necrosis factor (TNF), o~ and B-interferon (IFN), and colony-

20 stimulating factors. Lymphokines include IL’s, ¥-IFN, granulocyte-macrophage col-
ony-stimulating factor (GM-CSF), and lymphotoxin. Endothelial cells and fibro-
blasts and selected other cell types may also synthesise cytokines. Examples of suit-
able cytokines according to the invention include IL-4, GM-CSF, IL-13, IFN-y, Flt-
31, SCF, TNF-«

25
Melanoma: A malignant cancer or tumor of varying degree of severity, which tend

to spread or metastasize in advanced stages of the disease.

Loading dendritic cells: The uptake of exogeneous proteins by endocytosis and the
30 presentation of peptide epitopes on the surface of the dendritic cell. Sometimes also

referred to as “pulsing”.



tigens (lysis is less than 10% particularly less than 5% and nore
particularly less 10 than 2% in a 4-hours cytotoxicity test), and only 1-2%
of cells wp@3pesktively stained by antibodi es agai nst |i Re€I@PK02/00802
speci fic/ mel anocyte differentiation antigens. In addi- tion, the anount of
RNA transcripts fromthe genes encodli ng the |ineage spe- cific/nelanocyte

t

differentiation antigens is at |eas 3bout 100 fold lower in these cell

| ines as conpared to highly sensitive cell lines, as determ ned by
sem -quantitative 15 RT-PCR [|mune response: A selective response nounted

by the | MK %Ry SLaRdliali? rholinddb8 specifiB/illinidbybPaTrertialioh | adems and/ or
cytotoxic C€|?S are pr ogu ed agalnst 1n- vadi Nng m Croorgani sns, par asites,
transpl ang@ehetiions wattatit prasent diventios uhednarthesth2anbérahelaneme ecBdniezted as

foreign by the body (antigens). The production of antibod- j.es circulating
in the bl é@duseé KefoupeRasing RuMBe qeﬁwbh"éter ABlds @Ot { FFETESS o HBEAGCo FPC o f

cytot oxic Il s, _as - i at . j : Tt
Tmunothepiprr il ARl ofitebls SEMAE HT TN e RN Rtion of
further 25 iRLRBESESIR8e afainstdhs Bassrd dpeaifivnatianbegadiffaernonantigenh t he
di sease. Autol ogous cells: Cells that are an individual's qQwn cells.

Al | ogenei tn pstiee,i this mparl thakeanser/melanosta eells Fgipsepdiyeds lysisdy Ai9gen
presenting cell: Specialized.| hoi.d cell si Mg bd | B cells
WO 03/ 04553 Eé?ﬁtﬂ%ﬁﬁ)"@é%eflﬁﬁégr%ﬂ THsAGE SRI l‘gﬁ%?as‘fag%idéﬁ%@ééﬁ%%l e of
| nduci ng 'ﬁﬁ &5 hy%gtié YRS i 10BNPs5YiLElarlFagommh 59 Wiid R0kl padcartly el at ed
to macrop gges. nocytes repre- sent another type of antigen presenting
cel | s,10whileh 2%iinlay-hesracytot@tieityptest)i andsoyly 152%eofis¢ells aeaipesitivalp stagned
| ynphocytes. Precursor dendritic cells: CD 14+ nonocytes present in,.
per i pher abypsmbbadiss agpmat lingage |sgeg) %ﬂ%ﬂ?%%éﬁg&m%ﬁ 18PRS- S[Brarc@ﬁ'er al
bl ood (especi all r izl \ 330 tthe AMehGERpOr €Sent
in mxt urgl%ﬁvi tﬁ# é{lﬁ%@egﬂ@g‘é&ns prcg1 ggmﬁr?an}n?{l%/rgsé%i?@ng g% es itrT?’rune géeasgonse
agai nst i tgR)/elanocyte differentiation antigens is at least about 100 fold lower in these cell

lines as compared to highly sensitive cell lines, as determined by semi-quantitative

15 RT-PCR

Immune response: A selective response mounted by the immune system of verte-
brates in which specific antibodies and/or cytotoxic cells are produced against in-
vading microorganisms, parasites, transplanted tissue and many other substances
20 which are recognized as foreign by the body (antigens). The production of antibod-
ies circulating in the blood is known as a humoral immune response, the production

of cytotoxic cells as a cell-mediated or cellular immune response.

Immunotheraputic vaccine: A vaccine administered to treat and/ or prevent further

25 progression of a disease in a host already diagnosed with the disease.
Autologous cells: Cells that are an individual's own cells.
Allogeneic: Genetically different, but of the same species.

30
Antigen presenting cell: Specialized lymphoid cell such as dendritic cells, B cells



The present invention relates to an inproved therapeutic conposition to be
used as e.g. an imunotheraputic vaccine. The nost efficient way of
antigen dwbioses3s2to T 15 cells, especially to naive T celPCT/DKg/0mp2way of
aut ol ogous dendritic cells. Several dif ferent tunor associated antigens
fromeither of the three groups: CT aptigens, tunor over-expressed
antigens, and |lineage specific antigehs have been used in clinical tri- als
and so far the nost prom sing results have .be en. Wi.th antigens fromthe
group of @Eﬁ@%@@?@@%&%ﬁaﬁinbﬂgPa@ﬁﬁ%ﬁﬂ@ﬁu89§ﬁ?%§§¥%§%%8&antigens, in
contrast to CT antigens, lack strictly tunor spe- cific expression, as
their expression could be detected in sonme normal tissues other than
testis, alMigidcy®t Phiagodyfticcahite plomiresll tetated dotrhamopmgesnivionoeytbs repserch

distribution prevents the devel opnent of stro tupor rejection.i nity
(due to elspwfi sgthesriype of SmfBEMPyescRURS Coks, Whlyﬁgﬂ%}e{}?éf‘s'a‘? VAR Se of
tol erance i nducti o NG re- sponse could be generated, the
potent?glSF?%E?qgfyggeépgbbﬁaﬁgﬁsgghnunity will be high. The group
conprises a | arge nunber of antigens and several have recently been

targets in clinical trials. 30 The sane restrictions as nenti ong‘&sabove
al so appl Prearsdnaleniritie gellsfebil f anenvcyigs psesenivil peripfreadipblped Ph&dB 4 he

differentiation antigens. This group. of tigens. i I 045427
PCTI Do/ oRbBsES i PRES BTAy b Eepaval Mg arner P ey Sptlohl oot
and in healthy individuals they are very seldominducing i mune attack due
to the tolerance to "self' proteins. For unknown reasons, these nornal
protei 16 HecamedbminaogAmitigen rpresent én noigiire  witlarghérnargigses predominahns,
T-killer cells reactive against nelaggfyte differentiation 5 antigens could
easi |y be SHEVEHeHHNHNGERSPRRCASast It in healthy individuals. A pre-
vai ling nunber of clinical trails directed agai nst nel anomas or prostate
cancer em ploy targeting of differentiation antigens. It is an object of
t he presenthe gt irention splatsfto cal imprawedi thetdpeutic esmpositiof tobensedl@s
expressed and |ineage-specific differentiatjon antigens in %nti en qixture
used for e.g an immunotheraputic vaccine. The most efficient way of antigen delivery to
15 cells, especially to naive T cells, is by way of autologous dendritic cells. Several dif-
ferent tumor associated antigens from either of the three groups: CT antigens, tumor
over-expressed antigens, and lineage specific antigens have been used in clinical tri-
als and so far the most promising results have been seen with antigens from the
group of cancer/testis antigens.
20
Tumor over-expressed antigens, in contrast to CT antigens, lack strictly tumor spe-
cific expression, as their expression could be detected in some normal tissues other
than testis, albeit at significantly lower levels than in tumor cells. Such distribution
prevents the development of strong tumor rejection immunity (due to elimination of
25 highly reactive T lymphocytes in the course of tolerance induction) and in case a re-
sponse could be generated, the potential risk of developing autoimmunity will be
high. The group comprises a large number of antigens and several have recently

been targets in clinical trials.

30 The same restrictions as mentioned above also apply to the lineage specific antigens,

which group includes the differentiation antigens. This group of antigens is also ex-



i mmuni zation. In the case of nelanomas cell lines, the group of
over-expressed anti- gens, are extrenely seldom able to induce an i nmune
response,wohanefsor e excluding a need for negative sel ect ipom/fKar/oodoes gr oup
of antigens. Regarding nel anocyte dif- ferentiation antigens they shoul d
not be present, but if present the appunt should not 15 be sufficient to
result in stinmulation of an i mune response against them (in practice this

means that the amount of RNA transcripts. fromthe nes e | hg.

mel ano- cPFeESe] 11 &Pgﬁﬁﬂogfl}n&wnﬁ%‘?a}qg‘%ﬁ%%@agﬁd 18L&y a@c&gﬁwﬁﬁ?ﬁ%&ﬁﬁ%&m in
the cell I i iR PRnREnE RAT ' Selfl' yeot6ink.!

i nes, as k@fe?%ﬂg%l%d;né%(ﬁﬁﬂ quantﬁ?fati ve&%ﬁg}éggﬁéﬂ%ﬁgéﬁgbggn‘g?tof such

i munodoniFaa ninkiewh eé3sns ihesechdrmaP Pratwink dedorma dmpamogenik dn lopnedrecels.ot ei ns

gpl OO, Melan A/ MART-1 and tyrosinase  should not be present..lt jis.also an
obj ect of apfdn gpeesefmelapomat. bkiltes osHeveashive @ppnpt melanggy ?é%@?rﬁﬁu%lonl east
three, partj.cyl arl . S i . L rat r \S many
ot ant - 28ugHh oo e AN dorboahe i baRBlL AR AR B K BB b, ol
such cel | vhilpgsmaabérbilginiyad viatle dirbtet agrinsnoigknpatas en tpgostad i cahcafdmer
renoval of the stage Ill or stage |V tunor have had a | ong di sease-free
peri od (rnpley tahgatingiof difjerentsation andligedt i ve of i mmunogenicity of the tunor
cells in vivo. Individual subclones fromsuch cell 1lines should
subsequently be screened for the absence of any nel anocyte differentia- 30

tion anti i i | NspcI¥RTTy iveiit tHeypresdnta st onel
03/ 045427g§g?%%g£e%gggg}%rﬁﬁf%&?ﬁgg%%% %nsgt‘é{c): mel gngma i mrllbm.ot her ap} t he

presenit0 i expressadnaml Eneageoypeds differaatinton kotigénido cintigen mixiiransed éephonse

[ h ] ani mal _f ther t f . Th ' t .e that
the ant | qARSTHRASRER WF o5l BEARTPY L DafRy U5 o180 PP Ot RSP s of

Ml | gnanciged AL BH0GhAIIdbn! Aor8 b ikldd MBI iSRS lokysdis thkrdiie S ofudinges of

cancer nmy conprise coforectal carcinoma, pancreatic cancer, breast cancer
ovari an cangexd, fophegitiveasclzation for s grompsoftaitigens Rdganding nsalemicyty difd
carcinoma, renal cell carcinoma, hepatoma, cervical cancer, Iunq

car ci none fersntiptiorcantigens gy shpuldaios Swresent bt eFrosear e faruint should not

15 be sufficient to result in stimulation of an immune response against them (in practice
this means that the amount of RNA transcripts from the genes encoding the melano-
cyte differentiation antigens is at least about 100 fold lower in the cell lines of he in-
vention as compared to highly sensitive cell lines, as determined by semi-
quantitative RT-PCR). The presence of such immunodominant proteins should be

20 avoided and particularly the proteins gpl00, Melan A/MART-1 and tyrosinase

should not be present.

It is also an object of the present invention to provide cell lines expressing at least
three, particularly at least five CT antigen and more particularly as many CT anti-
25 gens as possible, which should be immunodominant. Surprisingly such cell lines
could be provided from melanoma patients, which after removal of the stage III or
stage IV tumor have had a long disease-free period (more than five years), indicative
of immunogenicity of the tumor cells in vivo. Individual subclones from such cell
lines should subsequently be screened for the absence of any melanocyte differentia-

30 tion antigens, particularly gp100, Melan A/MART-1 and tyrosinase.



10 I n one enbodi nent the present invention therefore relates to a

phar maceuti cal com position for inducing an inmune response in a human or
ani mal , cwopsiosi4ay den- 4b dritic cells presenting a multiPpTiDKRPOSHE
cancer/testis antigens, wherein a) at |east five cancer/testis antigens and
no |lineage specific differentiation ? tigens 15 or substantially no

| Infaageb)spe(r:]i fic differentiation anti gens are presented by the den- dritic
cells, t he, cancer/testis antige are provided .from at | east cancer
cell Ii ne 18,@sldaLqn %? NYC4Ro1a g ?‘3@“&?3* ftg? 5% HB%?I;H[OES?IF% pa{m’]?aggnas and
no |inage éﬁﬁ??&d FCindubhgr At ORspkedntd 48N Ur HUBL RR R typ&iOof | Nage
specific differentiation anti gens, gnd c) the dendritic cells afe inmature
(CDla posichhses, ThDtehuiegmnivae tkea dhCRRB3zans gargeteidveay sbared agtigamadindgref t he
cancer/testis antigens. 25 Advantageously the. |l oaded dendriti i:e | s may
subsequen®Fyt B THPesPiFpalignangaypredqpnaily Hat ToFS &H%"b‘fag Y tIlgé%ri tic
cells e fflcl . [ : N i bove,
and it & S qraRhe b ol e L RRBH B B e Y e
cel I's and gpafian 38nderCptadtaty canven)l sogamsus eeld rchiditoras)] dvecag gt adaecindmam CD14+
monocytes isolated from peripheral blood or CD34+ cells from peripheral

bl ood or e calh caxsinommihepaleae cawicebrawsy dungearcnroRY 6@8]@231?11‘?[185@@11
optimzed with respect to.their endocytic/phagocytic activity and CD 1 a
expr es- sicmﬂmwe@agﬁ?ﬁ‘iﬁ?g}"%- believed to relate to dendri tiyc cells in
their imuature state. In order to obtain such activated cells nost reports
have enpl oyed the "GWCSF + |IL- 4 nethod" by Sallusto and Lanzavecchi a,
(1994, 1Q. Ioome ehdebdirh@sr the pp&pnt iQvergionsthereforshiekntesytoskphremacawticalleomt - 4,

GW CSF, |L-13, IfFN"f\]' Flt-31, SCF, TNF- aSAI ters et al., 1999, .J.

| mrunot hePOSItpn 195 indyeing s Tpuwgie Tespqpse i @ Fupan A PRI MRS €oPt -

sent invent.j | : | L-4.

Sur pri si ngi}r i}f&\r/\b/ghgg{/ée\sg%ﬂé}\% ?gﬁlrll ,lﬁ:é@edgﬁ%{vl\%q{t%&%x@g lg’sglhgg%il%w, that this
method 10 can be further optimzed and that culture ex vivo in growh

medi um wi t hout an%[ cy- _ . . . . . _
a) at least five cancer/testis antigens and no lineage specific differentiation antigens

15 or substantially no lineage specific differentiation antigens are presented by the den-

dritic cells,

b) the cancer/testis antigens are provided from at least one cancer cell line express-
ing at least five different cancer/testis antigens and no linage specific differentiation

20 antigens or substantially no linage specific differentiation antigens, and

¢) the dendritic cells are immature (CD1a positive, CD14 negative, and CD83 nega-

tive) during loading of the cancer/testis antigens.

25 Advantageously the loaded dendritic cells may subsequently be matured by the addi-

tion of maturation factors.

Dendritic cells are the most efficient antigen presenting cells as discussed above,
and it is another objective of the present invention to provide dendritic cells and par-
30 ticularly autologous dendritic cells generated from CD14+ monocytes isolated from

peripheral blood or CD34+ cells from peripheral blood or bone marrow, which have



tokines in an initial growh phase, followed by a second growt h phase in
fresh me- dium conprising cytokines before |oading the dendritic cells
results iwobDgogs4aith i n- creased endocytic activity. The iPaTtDKR/0gg0OW h
phase according to the present inven- tion is from®6-48 hours, particularly
from 12-34 hours, and nore parti cul aﬁy from 15 20-28 hours. Previously it
was believed that the endocytic activity of all immture dendritic cells
was equal ly good jirrespective of the culture nmethod. . Now LScovered
that by SPPTIRHEZECME Té‘fcf%ﬁ%ihr%roenfl{??yt_l : W%&(&%ﬁtgf%&ﬂ@@ﬁ’%@% ure
dendri ti c gol ITﬁiszanti@H? il eading fohe1fensHiddrRicC&isSnitheit #infatireTeRdeiITa St at e
of ma

before addition uratton factors, it is possible to obtain i mmature
dendri ti c oeddrlts obtani eithhmtieatedenlle piashtepeds have employed tlof "GMeCBFendocyt i ¢

activity. In anqgther_ enbodi nent the present .inventi t e relates to
a phar macduriethap" b25s%lhﬁﬁb§iq§i1@ﬁz@é“§}ﬂ%t &3’9%3\/ ?Pvmdeﬂﬁgt &géﬁeﬁ)gi‘?rti c
cells ve I VO i ] h%@p ines in
an ini ?’? a|5“ga?°§§fﬁtm§ﬁ’§é 21?01&({)? F']l(“)-v‘\l/é(? %;C %[E’q\sﬂteiczgd EgWgV’BFV\IItWﬁL as’eﬁlqﬁ %}jﬁ um
conpri si ngt gt BYONESInBGhegtBed. CAD2) §pt DE-BE)in particulnelih selaufidrhtoathe fpeast one
cancer/testis antigen. 30 Since a nmultiplicity of CI-antigens should be
provi ded aent ipeantion dhaeytpkings are sedaeted from C@‘Iﬁéﬁfiagé%:‘l-t he present
invention in a further enbodinent relates to a pharna WO 03/ 045427

PCT/ DKO2/ 00802 18 ceutical conposition as described above, wherein the at

| east five eaea{ s hhve AB foudl@NaPEiowl B EdSsple DBewinbhetéehletlodsat e of
the at | east” one cancer cell |ine express- ing no |ineage specific

di f f erknt icat ibe fureriopéinszet anlithet ewlturalek ywivioin grnowdly snedpeniwithout any cy-
differentiation antjgens. A whple | l.ysate can be abtained in,several
way's fromt‘gkle%ﬁ nsan § ggoyth plassy %‘gtﬁv‘fegl%%aé?‘?‘f’é@ 28M P@Eﬁé’ - ffﬁfh(ﬂl%'r upt i ng
the cells, sagveial i LagirRnA1It PSS DO i ige |

| ysat e, V\ﬁ@ﬁ%gnoﬁéslﬁge@&%%esg%ﬁ Ilggérl% Eﬁeeﬁ a fﬁ%r mal Iy parti cl eslare
renmoved byreeat enddsgtit iaotivien di'toy infitid] terewihophase aceordingatot the presenteimventi ment
the present invention relates to a phar maceu%i cal com 10 posi tio& as
descri bed tngs dranm&rd3 howmsepedisularlyceom 123k hpursg ang maers pgriicaarly] FA@  and

15 20-28 hours.

Previously it was believed that the endocytic activity of all immature dendritic cells
was equally good irrespective of the culture method. Now we have discovered that
by applying a reported method for the production of stable mature dendritic cells
20 and loading the dendritic cells in their immature state before addition of maturation
factors, it is possible to obtain immature dendritic cells, which have been optimized

in respect of their endocytic activity.

In another embodiment the present invention therefore relates to a pharmaceutical
25 composition as stated above, wherein the dendritic cells have been cultured ex vivo
in growth medium without any cytokines in an initial growth phase, followed by a
second growth phase in medium comprising cytokines before loading the dendritic

cells with at least one cancer/testis antigen.

30 Since a multiplicity of CT-antigens should be provided and particularly more than

five CT-antigens, the present invention in a further embodiment relates to a pharma-



the |ineage specific differentiation antigens are nel anocyte
differentiation antigens. 1In a further enbodi nent the nel anocyte

di f f er entwetoBo#s4ant i gens conpri se gpl00, Melan A/ Mart-1, PEROKZOGZNASE.
15 Dendritic cells cultured ex vivo according to the present invention wll
be optimzed in respect of their endocytic activity and CD 1 a expression,
and they can advanta- geously be applied for antigen presentation in any

conposi tion or, vaccine for, use i i munot her.apy. r.di ' further
O oSt o s BB NP AR B5f et
dendritic e%eirkir@\ﬁdé’d‘ﬁbﬂlea[‘\\xﬁf)ﬁs&ﬂtlgwe 6€{HeSat 1EhsPoRGnFBE 83 Kik@bxpress-

conposi tion or a vaccl ne, ereln Said autol ogous dendritic cells have been
cul tured ingxno/ liMeagenspgtidiot differitiationiantigerts amsubstantiiines lingage spegifical

wt h ph , fol- | db wt h ph i n medi | Si
2yt ok nosiiBetastition sah g Aew gk GR DEce bY ARG By HAPLIGORLERE i t b
t | t fi . [t i i d | pi iti
el 1o r el TRE CEThhG IS o SRRy pes BY Horti G BRA £ OB 1 ¢

cel | fusi Qpjesit&bzaloSdiBawigs IdtR. celllliysate,ouhidh bempeisesthe sblubhenhatry f usi on
of dendritic cells wwth the cells |ines according to the invention. 30 In a
further endpdomeally penticlgemregeaozed thCm%’@ﬂ%g/ﬁé@l%wqqﬂe use of
exosones. Exosones are snall nenbrane vesicles of endocytic origin that
are secreted by nost WD 03/045427 PCT/ DKO2/ 00802 19 cells in culture and

have r ecegf bde #ﬁﬁ@mﬁﬁ&%&d&%ﬂt fhedftbéede impnASE MlhRg te & phsrmadutite onar
(6]

capabl e st ating i mune responses in vivo (Th(err)ry et al., 2002,
Nat ur @0 Reposiiiemas fdescribed slgpvervB@emshe candr icall dinstis # melananireselblido dindent t he

present invention relates.to a nethod for obtaining...autol ogous. dendritic
cells | oaﬂ’@dlwgﬁsl%?t‘“fﬁe‘ngﬁmfnit]%m@: ARies AL Telang Ry e éffqerﬁﬂt&atwg‘ arnl%lgtg-s'age
specific differentiation antigens or substantially no |ineage specific
differentia- tion antigens, conprising the steps: 10 a) providing at |east

one canceln gefukthbi Bmbedipices $he gndindogtes tiffdrereiation catigers comprise gpl00,
Melan A/Mart-1, and tyrosinase.
15

Dendritic cells cultured ex vivo according to the present invention will be optimized
in respect of their endocytic activity and CD1a expression, and they can advanta-
geously be applied for antigen presentation in any composition or vaccine for use in
immunotherapy. Accordingly in a further embodiment the present invention relates
20 to a use of autologous dendritic cells as antigen presenting cells in a pharmaceutical
composition or a vaccine, wherein said autologous dendritic cells have been cultured
ex vivo in growth medium without any cytokines in an initial growth phase, fol-
lowed by a second growth phase in medium comprising cytokines before loading the
dendritic cell in their immature state with at least five cancer/testis antigen.
25
Other ways of obtaining dendritic cells presenting the antigens according to the in-
vention, e.g. by whole cell fusion, would also be possible. This could be accom-

plished by fusion of dendritic cells with the cells lines according to the invention.

30 In a further embodiment antigen presentation is performed by the use of exosomes.

Exosomes are small membrane vesicles of endocytic origin that are secreted by most



antigens and no lineage specific differentiation antigens or substantially
no |ineage specific differentiation antigens, b) providi ng autol ogous
dendri ti cwoeBlogs4bT om sai d human or animal, 15 c¢) cul turi mgTaa0d/0088adritic
cells ex vivo in growmh nmedi umw thout any cyto- kines in an initial growh
phase, followed by a second growth qpase in medium conprising cytokines,
20 d) loading said dendritic cells ffomc) with the cancer/testis antigens

obtained froma whole cell lysate of th t |east one can e i ne
rom 2 . oslls heagas oy necerbinren doseuprd in o SRGa AR F Ol 8 et o
after ste - TP f i 1C S Re-
IL-1(err )%%e %E%?fe %l?g?d%géﬁ%l@&ég%%@%%qg%%? Egérﬁ/?ﬁ%g’d?‘or%hyg%lﬁg Sr esent
i nvent i onyie®k &hefunblogdy pHE9saoRUt i cal conposi- tion obtainable by

perform ng the steps a) through d) above, followed by a matura- tion step.
30 Enpl oyi ng the known net hods for the generation of dendritic cells from

popul ati ons nonucl ear cell s d_vi S | Jal I : e been
BorTi ol tﬂlt%stﬁﬁ)f‘g%}ﬁf aﬁ%"ﬁ@%‘s&’&?&%& ’ﬁ%ﬁ%‘ﬁﬁ’o"z‘%@@gg %%ﬁdgv@?é’hg’g“@% d of
dendri ti Caﬁgﬂogéué BQMARi Sl 1ba ARG hitleh @i catBriRss Sdtigenahl motlase-
previously beén reported to be about 5% (Marovitch et al., 2002, J. Infect.
Dis. 186: agel@trificodifferertiationcatigens qretubs@niialiy sodincase specibefiftereRiiach i s
required for one com plete_cycle of vaccination, it is necessary to start
with 109 Wh%‘?ﬂ%ﬂnéa"ronagtllq%gﬁ?ys unm ng that the cell concentration during
adsorption is usually 5 x 106/m, this amunt of cells will require 0,2 1
of medium for the adsorption step, and the sanme anount of nedium for
furthap cgl | cuplovicihg anleadbond ciex eclt Jige ekp@wsiogrt deast Sge ganesi/tstisq wi | |
be required for the generation_of _fg}endr,itic cells, as v%ell as Ifr e anount
10 of ti sentigensiendme bneageispecifie differandatign ntigen§or sphstantiplly 1g [pEasSe,

vacci ' i - .
ne \A@ple%l 1c%1|ftleret%&1atlon antigens,

b) providing autologous dendritic cells from said human or animal,

15
c) culturing said dendritic cells ex vivo in growth medium without any cyto-
kines in an initial growth phase, followed by a second growth phase in medium
comprising cytokines,

20 d) loading said dendritic cells from c) with the cancer/testis antigens obtained

from a whole cell lysate of the at least one cancer cell line from a).

Advantageously the dendritic cells may subsequently be matured after step d) by the
addition of maturation factors such as e.g. IL-18, IL-6, TNF-o and PGE2.

25
In another embodiment the present invention relates to a pharmaceutical composi-
tion obtainable by performing the steps a) through d) above, followed by a matura-

tion step.

30 Employing the known methods for the generation of dendritic cells from populations

of mononuclear cells good yields of dendritic cells have been difficult to obtain. The



rather high. In addition, in order to isolate 109 nononuclear cells from
the blood, up to 1 L of blood will be required, which is hardly possible
to draw fwomBa4yati ent even if performed in two draw ngs PSEmacoanesd2
significantly in time considering the poor health of the patient. 15 One
possibility is to enploy | eukapheres'%ﬁ that permts the isolation of
significant nunber of nononuclear c&fls. This procedure is often used to

produce a |arge n er.of dendsitic cells . e. . 1999,
B mano ot HodL o 9§harie K A Bing bR gt Elr b dhas
however, hi-Ghbusly Bé@%r&@ﬂﬁb’d‘id‘ge ah6uteVs (MérovdRhWhiat 12002, Uulfest Dis. 1861 ease
the total "price of vactine production. In addition, only one patient can
be procesd48d2.da52). $n ngla tb ek 40 kel G slendsiticicgiiss vthichris xequired for eret canpre

productive_ capacity of manufacturin rocedur.es. JAl ternativel t he
ef fi ci encPlge CY‘H%%%?‘F&F%“"BN%"T n?ﬁ?ﬁ%ﬁr{')f‘? da 1&99 FB?HWL%P@? 25 coul d be
i ncreased. For exanple Tuyaerts et al. 2002, (J. Imrunol. Mthods 264:
135- 15 have reported the adaptation of the nmethod of dendritic cell
product i o\ ds@mind\thac ieebéll kandedtiation dandgradpamption ia ugualy Sof 16%mdlr fhis c
cells up to 40% of the starti ng nunber. of rmnocgt es (or 13%(§)f t he
starting aoevat obeelfowdhuequatsr 0.2d| ofsmediym fap ibe plsaptien stepeatd B W0 age

one third _of the.nmononucl ear |.L$ arta e t et i llsS,
novever  gioenf S RRASH Ko BipEenl Suie o R 0 B EROCCLE ufia 36 L0
i ndi cate tyrgi.r4 Wﬂpﬁm%‘aﬁ&d%xf fHRer nbiaibh Of defirftiecespiesallan late @Rotma is
essential WD 03/045427 PCT/ DKO2/ 00802 21 for the purpose of the present

i nventlion of tissaeroe thoedplestmweren & hiswilbypeelt fros nefurigsuner vpesiee Whikkreilde, we
have | st cog oRLT s be, Brosedln SSISALLR, S R BTy
e ety o, 4TSI AREAGASH I A B AME Iy ekl Sukiatel o
syst em f orevthef pafansid mntvod deoningp ebransted miguificantlyeindiiinei wnsidetisg thee have
sel ected fpc())lolr ggltrﬁgofcﬂrlé %gtrién%: hi gh (nore than
15
One possibility is to employ leukapheresis that permits the isolation of significant
number of mononuclear cells. This procedure is often used to produce a large num-
ber of dendritic cells (see e.g. Thurner et al. 1999, J. Immunol. Methods 223: 1-15).
The procedure of leukopheresis is, however, highly time-consuming and costly,
20 which in turn will increase the total price of vaccine production. In addition, only
one patient can be processed on a single leukapheresis equipment. This will limit the

productive capacity of manufacturing procedures.

Alternatively, the efficiency of the generation of dendritic cells from monocytes
25 could be increased. For example Tuyaerts et al. 2002, (J. Immunol. Methods 264
135-151) have reported the adaptation of the method of dendritic cell production for
Nunc Cell Factories, and reported a yield of dendritic cells up to 40% of the starting
number of monocytes (or 13% of the starting number of mononuclear cells, as
monocytes represent on average one third of the mononuclear cells). The generated
30 dendritic cells, however, were lacking the expression of the CD1la marker, which

may indicate their incomplete differentiation. Since expression of CD1a is essential



509 expression of CDla marker, no or low (less than 15% expression of
CD14 10 and low (less than 25% expression of CD83. The results of our
opti m zatwon3ass4eescri bed in the exanpl es bel ow has denon®Craiksd/oogohe

i nportance of the del ayed addition of cytokines on the expression of
especially the CD 1 a marker. 15 FLtrther nore our studies have reveal ed
that it is possible to obtain a yi elc} of about 50% i mmture dendritic

cells with high expression of .CDla. ker gener f by
cont ol | 119G EBHBARR bt BEisEE YA Bribr MEB D yRLs or sty SR E oo

popul at i ?1}9 af mononucl ear cells. 20 In a further aspect the present

i nventi on*therefore relates to a method for optimzing the yield of
dendritic cells generated froma sanple of nononuclear cells in which

met hod the seeding density of nmonocytes is between 5 x 106 - x 106 cells
ber 25 | CRRCIEfoTe, Bermhanst Ikisas! TRATA LI IRREEA LN £t PHEHAtRn G TGS

startipg nu r.of n ; In a
parti cul a@eﬁﬁ]c?d‘ferlrlgﬁ%lgﬁdg&g%%@}ﬁ? g‘h e%)’gélﬁ%m%ﬁﬁ tgﬁgglt%%%c‘{%ésg{g 1%%1(:2:630?/3 per
25 cn?, apehERhEndRFES irfitf@layioh ehtorRAdAtix callE as Wl as tAOGermedtion @Efullgs cnp.

In a particular enbodi nent at |east two allogeneic m?hl anoma cell. lines are
provi ded c@@peétanisinapataye depdaitisererAoe read Gy sner® Beile SRR H &R on t he

nunber of suitable subclones.that,hav i : gy SEr or the
absence oPCURI %ﬁ?‘f%gﬂ}%fﬁ el ‘6%%‘%5%%‘%&%@?} %%% grgrggg ' hl%g (gﬁ)? ‘?g%al}lo n
anti gens. sJhe ABF&sidR!df EDNLRkSY ndast Tohe(1bat thieh 157 dxpgesivaneREDIHat sev-
eral i nmunodom hant cancer/testis anti gens will be represented in the whole
cel | 1bysat@®low (lesnthar 28b%dierpressiomef €D33east five CT-antigens are provided
fromat |least two allogeneic cell lines. In a particular enbodi nent the
al l ogeneic cell lines are se 5 lected fromDDM 1.7 (ECACC 01112339) or
DDMt 1. 13 : Hhe ' nosReaN
Col | cct 1 o T5f A RAT eI B e oribbd RFfhe CRRPBICA BEIGR! bl eribiit

the importance of the delayed addition of cytokines on the expression of especially

the CD1a marker.

15
Furthermore our studies have revealed that it is possible to obtain a yield of about
50% immature dendritic cells with high expression of CD1a marker generated from
monocytes, by controlling the initial concentration of monocytes in the seeding
population of mononuclear cells.

20

In a further aspect the present invention therefore relates to a method for optimizing
the vield of dendritic cells generated from a sample of mononuclear cells in which
method the seeding density of monocytes is between 5 x 106 -20 x 10° cells per 25
e in 6-8 ml of medium. When using a T25 flask, this means a starting number of
25 monocytes of between 5 x 10°-20 x 10° cells. In a particular embodiment the density
is between 6 x 10°-15 x 10° cells per 25 cnr’, and more particularly between 8 x 10°

-12 x 10° cells per 25 cm”.

In a particular embodiment at least two allogeneic melanoma cell lines are provided
30 in step a). The number of allogeneic cell lines depends on the number of suitable

subclones that have been isolated and screened for the absence of melanocyte differ-



CAVR, GB-Salisbury, Wltshire SP4 QJG United Kingdomon 23 Novenber 2001).
Anot her aspect of the invention relates to the above particular cell lines
and al so wo 03045ather cell lines expressing at |east five EGCTAKgesss and no
nmel anocyte differentia- tion antigens or substantially no nel anocyte
differentiation antigens. Accordi nglyz the present invention relates to an
| sol ated nel anona cell line, expressi’hg at |least five cancer/testis

i d. | di ff iat | ' Lal |
o1 anocyt ETRRTROTUHERS: 1o ort FERRE G Ah BERE: fe URARRES B b "0
lines 15 RPRVAmfudddehe R 1dehd3@dtisointidels IvifiSod E&AEKen@H1 42888 holdcgedlr di ngl y

the present invention also relates to a pharmaceutical conposition or a
net hod of lydate. Ipromsemibadiment theratest &iva @T-ahtigens aagravided diom seldast i ne is

sel ected from.the al- eneic cell  lin DDM 1.7 ((ECACC 01112339) or

oW 1. 13 (EoAteEersia actb RS 16 PRk SPARACRER o LIS IUHHEh o

adm ni &t er i , oW HY1- ant 4 ' i d
pann of - iguted (rdtn R 0F, GEATE, gM12330] or BPAIANIS TRUGRE BRaDasS) N o8l

cyt ot oxi ¢ (Bothy 6@l dies edepositéchat hher@orareannCaolidctioandf iAmimaf @etlh€nltates, j ect
the invention therefore relates to a nethod for inducip n i esponse
in a 25 K/WMR,SB-DalishurycWiHishics Sy Uite nglgqgslﬁng}iogyngl\ﬁ@erg e 5 one
cancer cell line expressing cancer/testis antigens and no |ineage specific
differentiation antigens or substantially no |lineage specific dif-

ferenti at iﬁ&fbtl@é}tdsg\%ﬁ%f tBO ifenHbR Yélaien ¢ et Qdd?/@;pmaﬂﬁlddsdll jigescld| dsd toom sai d
human or ani mal , 03/ 045427 PCT/ DKO2/ 00802 3 ¢) culturing said

dendr i 0 ¢ otter|cslldinesioxprdssingrasieast fweliCimaniigans andany mejanecyiRidigereniaan
Lglrr;glr ?lsi %rd%gtﬁrg Qﬁég? s]élglstlar?t\{\ﬁfiy BX n?elgneocc(})lped dgfe?%tri]at%?lagn%éeﬂs. rggcio%ri]ngly
the present invention relates to an isolated melanoma cell line, expressing at least
five cancer/testis antigen and no melanocyte differentiation antigens or substantially
no melanocyte differentiation antigens, and particularly to the isolated cell lines
15 DDM-1.7 (ECACC 01112339) or DDM-1.13 (ECACC 01112338). Accordingly the
present invention also relates to a pharmaceutical composition or a method of the
present invention wherein at least one melanoma cell line is selected from the al-
logeneic cell lines DDM-1.7 (ECACC 01112339) or DDM-1.13 (ECACC
01112338).

20
The pharmaceutical composition when administered to a human or animal, will in-
duce an immune response in said human or animal resulting in the stimulation of the
production of cytotoxic T lymphocytes in the human or animal, and in a further ob-
ject the invention therefore relates to a method for inducing an immune response in a

25 human or animal comprising the steps:

a) providing at least one cancer cell line expressing cancer/testis antigens and
no lineage specific differentiation antigens or substantially no lineage specific dif-
ferentiation antigens,

30

b) providing autologous dendritic cells from said human or animal,



d) loading said dendritic cells fromc) wth the cancer/testis antigens
obtained froma whole cell |ysate of the at | east one cancer cell |ine
froma), wpoadmisai stering said | oaded dendritic cells fromCa)DKoe/0ss2d hunan
or animal. 10 In a particular enbodi mrent of the above nethod the cancer
cell Iine is a nelanocyte cell liney,and the |ineage specific
differentiation antigens are nel anocyte differentia- tion antigens. 15 In
sonme cases it will be difficult to provide sufficient anmounts of autol ogous
den- dritic cells fromthe patient. In this case it is possible to

admi ni st erc)substangasg taiatdenhitit del§les &iv@R biokwthiBedioh wRhddt aBNORw! es
prior to step b). Said substances conprise CSF and/or GW CSF. 20 The
dendriti c kie¢d inpam duitisb geywitDiltse miilomwedelby orsecpsd grewth phasean wedivbt ai ned
froma bl ood sanple, fromperipheral blood. It is also possible but not
necessary QFPISIIE §Vt9KIBeS apheresis cells. Also it is contenplated that the
met hod qaccording to the present invention further 25 conprises the step of
adm nistering to the hunman or animal, a substance that induces activation
of T | ynphdcyt edoadihgsaidtdepdadic céls fonpe)l withehacaweptdstihadtiggnsabmiinedt r a-
tion of e.é.;. IL-2 or |L-12. The present invention also contenplates the use
of agent s fTorate whgle celk isaweofitheal legsione sancer C%U(Zg% #hof the
cancer/testis antigens before preparing the whole cell lysate of the at

| east one nel anoma cell line. DNA nethylation has been suggested to influ
WO 03/ 045437 PCHIRH#iZ(AA8Raid 184dendendtifie cePfremsd)an shiMRimAf orsimal.
testis-specific genes. It has been denonstrated that the denethyl ating
agent B}aza-2' deoxycyti di ne (5azaCdR) can induce the expression of the

Proc.  Nat 1h ppafeutecpnoofiaRl of o bog S M dips dah st e S Branpote’ g0,
Can 5 cer R2BSine, ¥nd B 1iRBge 3f&Pid diffokdntiabidd adFersSard nfalitiyRedigRanpgue t hat

acts as a sui- cide substrate for DNA nethyltransferase whén incorporated
i nto DNA afort &rigems. get

15 In some cases it will be difficult to provide sufficient amounts of autologous den-
dritic cells from the patient. In this case it is possible to administer substances that
will induce mobilization of CD14+ monocytes prior to step b). Said substances

comprise G-CSF and/or GM-CSF.

20 The dendritic cell precursors, CD14+ monocytes or CD34+ cells, can be obtained
from a blood sample, from peripheral blood. It is also possible but not necessary to

start from apheresis cells.

Also it is contemplated that the method according to the present invention further

25 comprises the step of administering to the human or animal, a substance that induces
activation of T lymphocytes after step e). This could be accomplished by administra-
tion of e.g. IL-2 or IL-12.

The present invention also contemplates the use of agents that may increase the level
30 of expression of the cancer/testis antigens before preparing the whole cell lysate of

the at least one melanoma cell line. DNA methylation has been suggested to influ-



site for DNA nethyl ation, CpG dinucl eotides. Denethylation in eukaryotic
cells normally leads to increased gene expression in vivo. It has been
proposed What/o4MECE- Al activation results fromthe denet hpCathkm/ioefo2t he
pronoter region, follow 10 ing an overall denethylation process, which
occurs in many tunors. The activati Y effect of 5azaCdR on gene expression
has al so been shown for other nenbers” of the MAGE famly ((Lucas et al.,

1998, Cancer Res., Vv. 58, 743- 752; Lurquin al . 7 1,CS, V.
46, pp. 39¥e4bBFYPIERIOR %VGFE@O@&@@S?%%@C@%&%FS?& hay ‘??enég‘g?ﬁst@ﬁggét Res. ,
v. 59, pp;..3 S oLl _al.w FOMN R8s exprddBionl619 15
1625) ) an%leéf@‘?%@?“%?é%ﬁ? %39%&%%&&%5? O e e Hhe S 1625) )
gene fanmbf itigs MAGE-A Dlgenefin AdAEIEWA lahégative melaroms mells (e SrhetMAGE..genes

in tumor cells is_supported by the fact that the _expressiqn ny ot her
testi s-spé@?G,iPéogéﬁ@b,AcaﬂhS@et%SeéerVeg%\BB- “HeBe YDET P t’d%?’g@a 7as not

upr egul.at ed 5az R . . ' -_

Bi ophyé ) ?%rsﬁgSCo PP @5§§27L7ﬁgg§azé§gﬁzlgqg@%n@g%a O%Jr%’g%%t ?ﬁgﬁ%/%ge”} B genes
the tunor RERIBSEIS To DX BREYIEaisEshatwheh ihcofurated dste DINiACAt the eargett | vat ed
by 5azaCdR treatnent ((Lurquin et al 1997, Genom jcs, v. 4

. 6, . .
397- 408)) sité oraANA | mathykatigoo £p6o dimllcianoitidﬁs-oFPemﬁ@Y&vétﬁﬁtinyﬂﬁﬁar}&ﬁnggeltaoe
sites in the onoter, regi on of the MAGE- AL gene an e j f the
gene hasnﬁ%ﬁ{yog%é]?v@dmgfeﬁée FELC SEpigpsion 1@851," 0 ﬁa%@%:n @%fo_%?& \(}HatiQ, pp.
7321 T33SMAGEIA R RPRIGIROMITREN (HPdEAGHy BltioRMbThe SrERIASSicabrofolldve. CT

t
antigens cou therefore be done by denefhylation of the encodi ng t he

CT antliogensy ai bv@atltdeeatiaylatidri procesesymthigh acduonircmahy timorsndbe edtivation
treatment wth 5azaCdR.  Yet anot her of .up- ,requlati,on of .CT ant.i gen
expr essi oftiegnfPagaCaRipngens §RPISEsIHR ﬁg%ﬂéo BS‘E{E@}%{(’F GHeT SpPraPRs !E% types
of treat it Okg i ispaf i : h
”ﬁﬂgﬁggh@%@%ty@ag%ﬁ P@s,mé@;@g.ym 58,/ . ¢28bisna ufflin eBYE!

t reat nent “ ey y 1t cancer/testis igens femaln i mu
03/ 045427 1PET/ GKQANRES0.246, Hp. BoAcI8Namtd forNhaGATEA(De Bankercetrelhd 9§Ppuped

nto subt %rgnlcelreﬁest.,hva}tSQI, Bfo:l 3u1dS%—3sl%\g?rL?let E%%%?Clin. Cancer Res., v. 2, pp. 1619-

15 1625)) and LAGE ((Li et al., 1996, Clin. Cancer Res., v. 2, pp. 1619-1625)) geﬁe
families. The role of demethylation in the expression of MAGE genes in tumor cells
is supported by the fact that the expression of many other testis-specific genes,
whose presence was not detected in tumors, was not upregulated by SazaCdR treat-
ment (De Smet et al., 1997, Biochem. Biophys. Res. Commun., v. 241, pp. 653-

20 657)), and among the MAGE-B genes the tumor expression have been detected only
for those which are activated by 5azaCdR treatment ((Lurquin et al., 1997, Genom-
ics, v. 46, pp. 397-408)). In addition, a good correlation of the demethylation of CpG
sites in the promoter region of the MAGE-A41 gene and the expression of the gene
has been observed ((De Smet et al., 1999, Mol. Cell Biol., v. 19, pp. 7327-7335)).

25
In one embodiment up-regulation of expression of the CT antigens could therefore
be done by demethylation of the DNA encoding the CT antigens. In particular this
demethylation could be induced by treatment with 5azaCdR. Yet another way of up-
regulation of CT antigen expression could be inhibition of histone deacetylation. |

30 These two types of treatment could be used either separately or in combination.

Such treatment may be employed only if cancer/testis antigens remain immu-



(see Table 1). They are the MAGE-A, MAGE-B, MAGE-C, GACE, LAGE and 5 SSX
subfam lies. For the other antigens only one individual nenber has been

di s- covewed3mes4bmar. These are the BAGE, SCP-1, TSP50, TRRGIMKIAG@H? | L13R
al pha, CT9 and Cipl | antigens. Al CT antigens could for the purpose of
the present in- vention be consi dereg%as potential targets for

i munot herapy. 10 Table 1. Human canter/testis antigens Famly Menbers
MAGE- A MAGE- Al, MAGE- A2, MACGE- A3, MAGE- A4, MAGE-A5, 15 MAGE- A6, MAGE- A8,
MAGE- A9, MRGeMimRd. MAGE-All, MAGE-Al2 MAGE-B MAGE-Bl, MAGE-B2, MAGE- B3,
MAGE- B4, MAGE-B5, MAGE-B6, MAGE-B 10, MAGE-B 16, MAGE-B 17 MAGE- C MAGE- Cl,
MAGE- C2, MAGE- C3, MAGE-C4, 20 GACGE GAGE-1, GAGE-2, GAGE-3, GAGE-4, GACGE-5,
GAGE- 6, GMarfyE€T, arftiehs 8aASEerbup&iGife 2nbfasties thabAGEude sxyaGH- themkaGE- 2,

XAGE- 3 LAGE LAGE- | LAGE- Th, Ny-ESQO S -1, -2, SSX- 3,
SSX-4, SSK%® T@é@éb-a?ﬂl%%éh@:l\lé?&? @ﬁ%ﬁﬁéﬁé@&@@ 40d1 3R

| pha, ..l 3 034.04 f :
a bups %of S Smgles” fe Recol Pl etn’ i iididam HonbBenR bl i Bes!
fam |ies, M\GE] o FYAEEcR #BthdBRGIS. SP-THESMIGEFRA GeBSA GEp Ilekdnalphaf ani | y

of 15 closely related genes located on the |ong armof chronosone X
(regi on X§) ard CRoibantigens. All §F0antigenn eewldHes the pugppse of the present in-

vention be considered as potential targets for immunotherapy.

10 Table 1. Human cancer/testis antigens

Family Members

MAGE-A MAGE-A1, MAGE-A2, MAGE-A3, MAGE-A4, MAGE-AS,
15 MAGE-A6, MAGE-A8, MAGE-A9, MAGE-A10, MAGE-A11,
MAGE-A12
MAGE-B MAGE-B1, MAGE-B2, MAGE-B3, MAGE-B4, MAGE-B5,
MAGE-B6, MAGE-B10, MAGE-B16, MAGE-B17
MAGE-C MAGE-C1, MAGE-C2, MAGE-C3, MAGE-C4,
20 GAGE GAGE-1, GAGE-2, GAGE-3, GAGE-4, GAGE-5, GAGE-6, GA-
GE-7, GAGE-8
PAGE-1, PAGE-2, PAGE-3, PAGE-4
XAGE-1, XAGE-2, XAGE-3

LAGE LAGE-1a, LAGE-1b, Ny-ESO-1
25 SSX SSX-1, SSX-2, SSX-3, SSX-4, SSX-5
Separate
members: BAGE, SCP-1, TSP50, TRAG-3, SAGE, IL13R alpha, CT9,
CTpl1

30




pp. 5544-5551; De Plaen et al., 1994, |Imunogenetics, v. 40, pp. 360-369)),
includ- ing the first identified gene encodi ng the antigen MAGE- Al

(previ ouswp odesisgnated MAGE-1) ((van der Bruggen et al., PCIIKo028ei0ence, V.
254, pp. 1643-1647)). In the 10 rraj ority of the investigated tunors only

t he expression of the MAGE Al, - 66‘3 - A4, -A6 and -Al2 genes has been
denonstrated. Recently the expreSS| of ot her MAGE- A genes, i ncl uding
MAGE-AIl ((Jurk et al., 1998, hit. J. Cancer, v. 75, pp. 762-766)), MAGE
A10 ((Huang et al., 1999, J. Inmunol., v. 162 pp. 6849-6854)), MAGE-A5,

MAGE- A8 a e% gﬁgésg %ch{éﬂ’lff &t aﬁhgensli%%e gtdtp- ofIMACH pRbtein¥; cSBprifP. 15

664- 669)) ha tected 1 n"several "tunors. The abi I|ty to present

pepti de efid ihpesfantiteagMA6H-AyMAGE:Bxnd MAGErGhocytes (CTL) has been
shown for MAGE-Al ((van der Bruggen et al., 1991, Sci ence, v. 254, pp.
1643-1647)), MAGE-A2 ((Visseren et al., 1997, Int. J. Cancer, v. 73, pp. 20

125- 13

551. 5a0) ) ThE LT el Mriseil p Hamity g6 c@ﬁ%&%%@s fock oghe
3329- 3337)ang MAGEE cH6mbéokae 2a(resiba )Qf{ZS?K(gChthéi%t aCaAPOeT, aamser, R@S v561, pp.
2668-2674)), MAGE-AI O ((Huang et al | munol

6849- 6854 pp. Hrd-MGEDRIBlagr ptaaie|1|9i94 I:mmanogenzuém 40, ppn%@ﬁoi@)) \lxnchg 4, pp.

cor espondeiedist et efcaran e PR AT AR Dl e Mo E Qi AR
I dentifi e%@@@;&v% a8l Brug,ﬂg%%%t a"J 15913 sd&@sbe; VV2541% 18R3-1687))7 EBtheChaux

et al. | mmunol ) 1916; Manici et al., 1999, J.

Exp. Nod. majorityl&ahe mest@lecBﬁuﬁ)@rs oﬁbf tﬂm&\@pmqamegﬁ therMH&F-Héerd Heddct ed i n
t f h t a- h t hest
Tovol | of RHCEABPRedIp eipabat SoB AT IRS R SR GERS A EFP RO 2GR0 27
MAGE- A3) Gl 1Pk %@Hese'inc%dm%%\? GE- Mﬁggﬁﬁge&eéll q@98VInt4f) CllRer, 3\5%3?%]
| cahy

whi |l e ocu |“anomas” usu y are ative for MAGE expression

et al., 378%766))“MAGE ARN@EIuany et 65 1%}9 J7 B@ninAg).) v. Ta2, ppl 684L6884Kent
MAGE ant| ens are ex ressed in other types of tupors sach as nmary
car ci nomad/AGEa4d, gMdGﬁEé& angy MAGE-A9 ((Serrano et al., 1999, Int. J. Cancer, v. 83, pp.

15 664-669)) has also been detected in several tumors.

The ability to present peptide epitopes recognized by cytotoxic T lymphocytes
(CTL) has been shown for MAGE-AL1 ((van der Bruggen et al., 1991, Science, v.
254, pp. 1643-1647)), MAGE-A2 ((Visseren et al., 1997, Int. J. Cancer, v. 73, pp.

20 125-130)), MAGE-A3 ((Gaugler et al., 1994, J. Exp. Med., v. 179, pp. 921-930)),
MAGE-A4 ((Duffour et al., 1999, Eur. J. Immunol., v. 29, pp. 3329-3337)), MAGE-
A6 ((Tanzarella et al., 1999, Cancer Res., v. 59, pp. 2668-2674)), MAGE-A10
((Huang et al., 1999, J. Immunol., v. 162, pp. 6849-6854)) and MAGE-A12 ((Panelli
et al., 2000, J. Immunol., v. 164, pp. 4382-4392)). T-helper cells can also recognize

25 MAGE antigens, and corresponding epitopes of MAGE-A1 and MAGE-A3 antigens
have been identified ((Chaux et al., 1999, J. Exp. Med., v. 189, pp. 767-778; Chaux
et al., 2001, Eur J Immunol, v. 31, pp. 1910-1916; Manici et al., 1999, J. Exp. Med.,
v. 189, pp. 871-876)).

30 MAGE expression has been detected in many types of human malignancies. Cuta-

neous melanomas have the highest level of MAGE expression (up to 65% for



5 nors, lung carcinomas, sarcomas and bl adder carcinomas (for review see
(van Pel et al., 1995, Inmmunol. Rev., v. 145, pp. 229-250)). A high

expr essi owomB/oMAZE- A1 (809 was found in hepatocarci noma®Cr(D¥masdinet a et
al ., 1996, Hepatol ogy, v. 24, pp. 1437-1440)). MAGE-A4, in contrast to
ot her MAGE- A antigens, is expressed gza significant proportions of

| ynphomas, i ncludi ng Hodgkin's |ynph s, where its 10 expression is

restricted,t - Sternber el (¢Chanbost 0

rest ot equguiasd cheraber & ¢! |l (ISR 9L un 3000 Bpdupe

the gene iupsUdklanofMpBBaRY o8 néBitW et ENMAGE! Sxprdito [BalgeRES.,
represent a famly of 17 genes located in the regions p2l1.3 an 15 p22 of

the X chr d@@éphﬂ* J. \Ganige voH64 e M3 B4R Y. Esaﬂ@wen&@n( b@n@ﬁmtlgcnsaarc ex2001,
Cancer Res, 5544-5551; Lycas et al.

69 on. | earetied AT e o mnors guSh At chongiat MEad FA BEB T Gl y
two genes,;, My Blear@h %%c%as %@b%@%ﬁéﬁ@ﬂoﬁﬁs &%&H?&'s@%ganfﬁéﬁ' on of

tunors of vari ou§ hi stol odi types. e expres Ion o and

MAGE- B6 wag., CIQDQCIrﬂﬂmhﬁl aRdvl w1 eld, pg022042be)). af highnexpresaion! dfsMAGBRE et
al ., 2000, nt. J. v. 87, pp. 55-60)). The seven nenbers of_ the
MAGE- C f arfﬁp%)aw foyeét@dlepﬁow@nmsi(q\éazn@ acih al.Th290, Wigetadeey ehddhas

b dent | f £55S] ' i d
ot anomms 1 LR ka APISMACE R, th AR FRbF MRCE RS, WondogteH = 7
25 | MAGE A
genes. AR oP RS (‘*é}Zﬁ@‘é?mS?Sm"m“?P“S?%?mﬁgf‘?ﬂ“"ﬁiaid%%“ﬁ"ﬂs U s

A, v.1®5 expressiopdsgesneryl)to %@edb%twer&mlbsé(ﬁﬂlambastf gterle R00NABEROG, Val | eI e

MAGE- C2/ CT10 i s e |nteX e in c r

this prot o PRadsHBIabe ek o, B dfunl Brfiing b g nekBNCRE MAGESATS.
MAGE-C3 a H s%ual‘l@éfprbéﬁ%@ratvégh%élmv% dat abase sear chi ng ((Chorrez et
al ., 2001, ncer Res 5551; Lucas et al., 2000, Int. J.
Cancer, v. 87, pp. 55-60)). V\D 03/ 045427 PCT/ DKO2/ 00802 28 Sever al

non- NAGE prote with characteristics o canc r/testl ant i ave been
descri bed.T WA@? LB gaies Ferresent a gy of i gﬁ’&‘?eif Eeélrlp)t © B, P 1£9‘5‘?

| mmuni 1y, p22 SPthe X chromosome, with 8 of them being pseudogenes ((Chomez et al., 2001,
Cancer Res, v. 61, pp. 5544-5551; Lucas et al., 2000, Int. J. Cancer, v. 87, pp. 55-60;
Lurquin et al., 1997, Genomics, v. 46, pp. 397-408)). Only two genes, MAGE-BI
and MAGE-B2, are expressed in a significant fraction of tumors of various histologi-
cal types. The expression of MAGE-B5 and MAGE-B6 was detected in a limited
20 number of tumor samples ((Lucas et al., 2000, Int. J. Cancer, v. 87, pp. 55-60)).

The seven members of the MAGE-C family are located in the Xq26-q27 region. The
MAGE-CI gene has been identified by analysis of the selective gene expression in
testis and melanomas ((Lucas et al., 1998, Cancer Res., v. 58, pp. 743-752)). Its ex-

25 pression pattern strongly resembles the expression pattern of the MAGE-A4 genes.
Another.gene CT7 ((Chen et al., 1998, Proc. Natl. Acad. Sci. U. S. A., v. 95, pp.
6919-6923)), probably represent a different MAGE-CI allele. MAGE-C2/CT10 is
localized in the Xq27 region but in contrast to MAGE-C1, this protein has no repeti-
tive portion. The third and forth members, MAGE-C3 and MAGE-C4, were identi-

30 fied by database searching ((Chomez et al., 2001, Cancer Res, v. 61, pp. 5544-5551;
Lucas et al., 2000, Int. J. Cancer, v. 87, pp. 55-60)).



pp. 167-175)). Its pattern of expression in tunor sanples is very simlar

to the ex 5 pression pattern of the MAGE antigens, with an overall | ower

f requencywofo3mxyees- sion (22%in nel anomas, 15% i n bl addecTamaoeionsras, 10%
in manmary carcinonas and 8% in head and neck squanous cell carcinomas).

As for the MACGE antigens, the expression of BAGE correlates with the stage
of tunor progression. The BAGE antﬁ%%n coul d be recogni zed by CIL's, and
antigenic peptide epitopes were identi- 10 fied. An additional antigen was
identified as a HLA-Cw6-restricted epitope encoded by the GAGE-1 gene

((Van den v i tMadics of canetiteddd. anfiBEnHRBk)been Thi s
gene bel oﬁg\)s/e?%glogl ll\dg}(a%p%(g%ﬁsy&%? %Zg%%s, ilorﬁcol lf(ejli ng the GAGE-1 - GAGE-8 15

genes (( CheRriBéd. @ne ofl 8R8 whs tht BAGEhstigen (Boglr®, alpp 9937 Bugunitg26:2, De
Backer et al., 1999, Cancer Res., v. .59, 88 3157-3165; .Van @ Eynde et
al ., 1995ppJl67EK}P)). Nisipattery of gaprespign ipgemaggmples is VEXEMap -eﬁ‘f;enes

((Brinkmann et al,, 1 R, p . . | f 2p.
10757- 207BESSIoh FftEn Qil%ﬁe MoEE ey il 3l n\;'é?dn Ioweg ?&":qﬁ;%%‘?yv%%?’é‘? 17625)) ,
and t he X&GE(HoXAREdaganes 16458 Hlka@a rarinothas, 1% h98SmnGay cacintess, V.
59, pp. 1445-1448)). The two genes of the GAGE fam |y that _encode a

protein, GAGRYLimhehdaEEnek squarous et sasecinemas)s ifgriior itha MAGEHYIZENSN of

mel anomas (24%, sarc 259 nonzsmal | | u 190 heegpand
neck t unmiFesSXPIssHen %f(n)ggﬁ}ﬁg‘é‘g@at?ﬁ %%tﬁ?f%% .O@gg%géggrgg?s(sﬁgr%? i genlgf have
been 1 denthfied fF 884kYodi3idlby RTIRFIRRA AMHEDAG fepRaO cplogisantreddptiBssi on
cl oni ng of reconbl nant ¢ l'i braries of hunman tunors) ((Sahin et al.,
1995, 1ProgiedNatl. Acad. Sci. U S. A, v. 92, pp. 11810-11813)). One of
them NY-ESO 1, encoded by the CTAG gene ((Chen et al., 1997, Cytogenet.
Cell Genet., v. 79, pp. 237-240)), was expressed in 23 of 67 nel anoma

' .10, of 3 t; , . f 5
o addor et el tiont afeRt SASIaBANRE & o MR o PRI Rphops el B ont

in 2 of 1ih&oliow: edene(@nandenceyrdeldt aks QOCChabxmE MWD, 0.318% $2G89-698)).
PCT/ DKO2/ 00802 29 al., 1997, Proc., Natl. Acad. Sci. U_ S A, J é)%, pp.
1914- 1918)This peneabelonghdemg lssge family of genes, including the GAGE-I - GAGE-

15 genes ((Chen et al., 1998, J. Biol. Chem., v. 273, pp. 17618-17625; De Backer et al.,
1999, Cancer Res., v. 59, pp. 3157-3165; Van den Eynde et al., 1995, J. Exp. Med.,
v. 182, pp. 689-698)), the PAGE-1-PAGE-4 genes ((Brinkmann et al., 1998, Proc.
Natl. Acad. Sci. U. S. A., v. 95, pp. 10757-10762; Chen et al., 1998, J. Biol. Chem.,
v. 273, pp. 17618-17625)), and the XAGE-1-XAGE-3 genes ((Brinkmann et al.,
20 1999, Cancer Res., v. 59, pp. 1445-1448)). The two genes of the GAGE family that
encode a protein, GAGE-1 and GAGE-2, are expressed in a significant proportion of
melanomas (24%), sarcomas (25%), non-small lung cancers (19%), head and neck

tumors (19%), and bladder tumors (12%).

25 Several CT antigens have been identified recently using the SEREX method (sero-
logical expression cloning of recombinant cDNA libraries of human tumors) ((Sahin
et al., 1995, Proc. Natl. Acad. Sci. U. S. A., v. 92, pp. 11810-11813)). One of them,
NY-ESO-1, encoded by the CTAG gene ((Chen et al., 1997, Cytogenet. Cell Genet.,
v. 79, pp. 237-240)), was expressed in 23 of 67 melanoma specimens, 10 of 33

30 ‘breast cancers, 4 of 16 prostate cancers, 4 of 5 bladder cancers, as well as a propor-

tion of other tumor types, but only in 2 of 11 cultured melanoma cell lines ((Chen et



tient, the CTL response was restricted by HLA-A2, and three peptides
recogni zed by a nelanoma-specific CTL |ine have been identified. This

anti gen e 0alogs@2f ound to induce a HLA-A3 1 -restricted ETI/D2fa802e in
one nel anoma patient ((Wang et al., 5 1998, J. Immunol., v. 161, pp.
3596-3606)). In addition, MHC cl ass 49I restriction by CD4+ T |ynphocytes
has been described, wth identificatifon of three peptide epi- topes ((Jager

CraG  hasiir cogis Pipchatl Sir Sebdl S. ' B T D CE REMRORERE o0y
Int. J. & Cﬁfe’CTWs?{gn%RNas%g‘&ﬁ%)ﬁy B2 -A2dbsd thr&ipégRitiel Pecdichized et

tunors simlar to SO 1. Both denes are |located in the 28 band of
the X chrgmmgaitna-speesfic CTLt livee havkCieegddesifigdl Fhiscangigeniwas dgofundrio. J.
Cancer, v, 76, pp. 903-908)).. NY-ESO-1 is one ?f t he m)%i< no1]g ni c
tumor antingeas aiflleAtAd -esticiediGlE: TegpQnse 4R OGP yISIanomE PR i ftent of

t he prese j nvention t esdn I Si8; hgens
et oot o 1%t FERRE A o BE 2O bRRIE H plaisin, PG FREHISRATA LIS | |
a parti CUC@memgﬁilgga ed h&s BderniddscEibas, whhmndémtfication of ikres gleptileapi-r om
MAGE- Al , MAGE- A2; - A3, MAGE- A4, MAGE- A5, NMAGE- A6, MAGE- 20 A8, MAGE- A9,
MAGE- Al O, toplaGEARdr, ot G200 3, Expcied v. MAGEBO25M3EH. BS, 29veBemIosqUsGE- B5,

BAGE, A G11GiaBs Froegspain deRiiined ) is S e, RIS af s e 5= 4
NY- ESO- 1, Qa V- z@ '.190391@) %%s §%i%utiﬁ’ﬁqﬁ'dﬂffer¥ﬁ%ﬂors Xhfar?to XAGE- 3,

SSX-1, SS -3, SSX- S . And in another particul ar enbodi nent
t he CToanES@ehsBothogaes s hotiedanshe g8 dard of thaXStromosmsp; gose ttRAe- 3,

SAGE, |L-13R al pha, pll. | ti !II furt her, part'&g%melﬁggg' ent the CT
anti gens WI@@G%HL%@%a]SE{]%Q%P i‘?ﬁt 3035EE] MR Aé ~A3; Sna,
MAGE- A6, o%e%fﬂe%o%lﬁ%genic AoMNYitfgels fdentiBe@ & @de427 PCT/ DKO2/ 00802 30

Accordingly in a further embodiment of the present invention the cancer/testis anti-
15 gens comprise antigens selected from the MAGE-A, MAGE-B, MAGE-C, GAGE,
LAGE, SSX subfamilies.

In a particular embodiment the CT antigens comprise antigens selected from
MAGE-A1, MAGE-A2, MAGE-A3, MAGE-A4, MAGE-A5, MAGE-A6, MAGE-

20 A8, MAGE-A9, MAGE-A10, MAGE-A11, MAGE-A12, MAGE-B1, MAGE-B2,
MAGE-B3, MAGE-B4, MAGE-B5, MAGE-B6, MAGE-B10, MAGE-B16, MAGE-
B17, MAGE-C1, MAGE-C2, MAGE-C3, MAGE-C4, BAGE, GAGE-1, GAGE-2,
GAGE-3, GAGE-4, GAGE-5, GAGE-6, GAGE-7, GAGE-8, NY-ESO-1, LAGE,
PAGE-1, PAGE-2, PAGE-3, PAGE-4, XAGE-1, XAGE-2, XAGE-3, SSX-1, SSX-

25 2, SSX-3, SSX-4, SSX-5. And in another particular embodiment the CT antigens
comprise antigens selected from SCP-1, TSP-50, TRAG-3, SAGE, IL-13R alpha,
CTpll.

In a still further particular embodiment the CT antigens comprise antigens selected
30 from MAGE-Al, MAGE-A3, MAGE-A4, MAGE-A6, MAGE-A10, MAGE-A12,
and NY-ESO-1.



The above antigens represent antigens that are considered to be
particularly useful in the context of the present invention, however,

ot her antwQen®433et specifically nen- tioned could al so bePasakoasodoong as a
multiplicity of cancer/testis antigens are used, 5 and particularly at

| east five, nore particularly at least 6, and even nore particularly at

| east seven CT antigens. A further odi nent of the present invention
relates to a use of the above conposi- tion as an i nmrmunot herapeutic vacci ne
for the treatnment of cancer. 10 One condition for enpl oynent of nel anoma

b O . ( ! i
ce aseg,g ?ﬂ%%rﬁ%%? gﬁgaéggf: gl}t{ggﬁs {tit af@nBIREGNObe phrfclay usfulbin

mal i gnancy a I sease. Another condi- tion could be
presence ge qunitemrof the Paesentiirtventiont, fiosvevas eothérearigenohot spegifiveHy mhen-not

only to induce rejection of the primary tunor,, but also to. prevent
devel oprefonet casd glsods tssd s langsed BRI "@?C%T%F?’tbseaﬁglg S PLEEH nant 1 y

expressed | t ast.ases, t her Li4 J rimary
or "ot 3t 819 BATGART 00 1otk £Ft: AR AT ATEL (AR E Ay PR
case the gi Rh@fsetéC@iMBiigenss the prevention of tumor recurrence. 20 Tunors

that express several CT antigens have hi gher chances of being rejected or
restricted in gromh than tunors that have no or only one CT antigen.

Therefore, de- termnation.gf expression of [.ae i [OpSy may
e g g s
uni ver sal apl,a ﬁ"%nﬁﬁl khet?ége%ﬁc‘bﬁ@dn&fdﬂ%e 28atéMBEESDcet.n the fol | owing the
present i ﬁl\{}gﬁt ?or11 W ° be further illustrated by way of several
non-lirgting enbodi ments. 30 Exanple 1. Isolation of nelanocyte
differentiation antigen deficient, cl.ones of_the | mela WO 03/045427
PCT/ DK0?2/ 6pgaeendgon for employment of melanoma cell-based compositions or vaccines 1s

the presence in a host of a malignancy at advanced stages of disease. Another condi-

tion could be presence of primary tumor, and in this case the aim of treatment is not

only to induce rejection of the primary tumor, but also to prevent development of

15 metastases, since a group of CT antigens is predominantly expressed in metastases.
Yet another condition could be removal of primary or metastatic tumor by other
means (surgery, irradiation), and in this case the aim of treatment is the prevention

of tumor recurrence.

20 Tumors that express several CT antigens have higher chances of being rejected or
restricted in growth than tumors that have no or only one CT antigen. Therefore, de-
termination of expression of CT antigens in tumor biopsy may be of significance in
predicting the effectiveness of employment of a universal melanoma cell-based vac-
cine.

25
EXAMPLES
In the following the present invention will be further illustrated by way of several

non-limiting embodiments.

30 Example l.
Isolation of melanocyte differentiation antigen deficient clones of the DDM-1 mela-




normcell line. DDM 1 nelanoma cell lines obtained froma patient with a

| ong di sease fee period. DDV 1 nelanoma cells were cloned, and 8 cl ones
were screwoadoannd’ found to be 5 negative for the expressiPomr/DX02109800si nase.
Tyrosi nase is one of the known nelano cyte differentiation antigens. These
clones (DDM 1.5, DDM 1.6, DDV 1.7, 1.10, DDM 1.11, DDw1.13, DDM™m 1. 24,
and DDM 1. 25) were further tested fo t he expression of two i nmunodoni nant
mel anocyt e di ff&ﬁ.enti ation antigens, gplOO and Melan A/ MART- 1. 10

Mel anoma © = routinely cultured in T75 tissue culture flasks (Nunc)
in 20 M of RPM 1640 nedi um (Bi oWi ttaker) supplenented with 10% of
foetal calf serum For use in experinents on induction of immune response
agai nst d@DIvi-1 hielaehlascell lsdadbtaintd frond apaimt sdtt a longadiegase fiek pgriott h was

adapted to _nmedi um contai ni ng 15 2% humgn serum (HuUS). Ce] |l s re harvested
by errovaDIBVL FEnpTTa eH Nerccelpnod ding 1t FLogks Ik SUAPRRIR LoD 18t 0. 0996

EDTA in Ca - f P i ' - %?‘?’“‘g Y [ %)Ef?‘ - at or
for 10[320“%%%%‘3&{8%@%‘% 0 r(%&(%bv%ﬁﬁgéﬁé%srrﬁ rgtr% g? ngt e?g%:lhﬂel ﬁfg(gl S
into a cegyfe diffeRntistash af¥idens. TREerdlongaDIM-RE, PUIM4l .6 0DDM+i. 7y, DD su-
pernatant was di scarded, and the pellet was_resuspended in culture nmedium
cel I's 20 el IRt &4, DJPM-hl@x@@gwc]e24,saﬂﬂe})@¥f]a£®dwﬁm urthes tPflt%fg kot n 20

m of I - . di Ex i,on. of 00 .and,. - - '
est ed by Heurri oo brnaoganent freg -8 latol aes B s o
i nduced bgv\gxﬁg&pymﬂ@mmhocyte (CTL) 25 clones specific against these

anti gens. ave described the properties of these CIL clones previously
(Firkio et al., 1999, Cancer I|nmunol. |Inmrunother., v. 48, pp. 239-246),

t he whol e_content aqf which i.s hereby .in por at ed, b ef erence.. | anonma
cel I's wer Melanqray P@L‘ ‘éi%recré%?‘?lﬁé&ﬁﬁ%/?é\}@?lofrse%‘éﬁ8&’5‘@)6{ daﬁ{cﬁ Gﬁ?‘ﬁfﬁéﬂ %551’]3 m
count ed, Aifted HAMSTOR% o8 dodtall QAR - ML
coni cal t %gg{%ﬁméﬁrg&h@ﬁ@é\ﬁmgﬁgkﬁ)ﬁﬁﬁéom %t 200 g Ofooro 5 mn, the
super nat afflor Wae ifli s@aritdedts omriddadimnpef iratmuvegesmsiss peathst demdriXid cells of
culture nedium 0.1 m of Na2CrO4 so . .
loaded with melanoma cell lysate, cell growth was adapted to medium containing
15 2% human serum (HuS). Cells were harvested by removal of medium from the cul-
ture flask and addition of 5 ml of 0,02% EDTA in Ca, Mg-free PBS (BioWhittaker),
incubation in CO,-incubator for 10-20 min, addition of 10 ml of PBS and transfer of
detached cells into a centrifuge tube. After centrifugation at 200 g for 5 min, the su-
pernatant was discarded, and the pellet was resuspended in culture medium, cells
20 were counted, and 1.5x10° cells were placed into T75 flask in 20 ml of culture me-

dium.

Expression of gp100 and Melan-A/MART-1 antigens was tested by determination of
the sensitivity of melanoma cells to lysis induced by cytotoxic T lymphocyte (CTL)
25 clones specific against these antigens. We have described the properties of these
CTL clones previously (Kirkin et al., 1999, Cancer Immunol. Immunother., v. 48,
pp. 239-246), the whole content of which is hereby incorporated by reference. -
Melanoma cells were harvested as described above, resuspended in culture medium,
counted, and 0.5x10° cells of each clone were transferred into an 11-ml conical tube
30 (Nunc). Cells were spun down at 200 g for 5 min, the supernatant was discarded,

and the pellet was resuspended in 0.1 ml of culture medium. 0.1 ml of Na,CrO, so-



WO 03/ 045427 PCT/ DKO2/ 00802 32 lution (0.1 nC, Anersham was added, and
cells were incubated in a water bath at 37C for 60 mn. After washing

t hree tinwe miotda2RPM - 1640, the targets were ad- justed t@Ca/DEooesoer ati on
at 5x104 cells/m in RPM-1640 with 10% FCS. The cyto- toxic |ynphocytes
were used at concentration of 5x105 gells/m . CTLs and target 5 nel anoma
cells were seeded in 100 | aliquots% triplicates in 96 U bottoned m -
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these nel grotif@Flateh ¢NaSE), tpud Bowhder2000z Get2 addidnddnalbapsdoatf 37°6r int 56 | oss
of antigen expression, we conducted analysis of expression of RNA codi ng

for t heseC@zotﬁ\é’tegsé’r hyurRplaeRwartasg dowmset 360 g ar| sy G BLFREMHANY he
t ant ' d, d th | | ) L ldpedp. ) . f
Sl T Ly Sesdanesta g fiesetieify FradtiolBied Rty 100SeRapiul el 00 20

| sol at ed [ 4 0 iR, TR GEEUHEsiTS 14§ Wal ChicOnged cREdiRg bandgkdby
addi ng tmﬁ&ﬁ%b%én}gis&bgoloo% i sopropgnoll1 o%,/er the lysis sol utii@%n, washed

wi th 10% ésrhanalResntis of endwegreatettive edgerimeNAses shownsia Iigute 1. Feomiliessr . The

i solated RNA was treated b se to destr ny trace a f in
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reacti on wasd @fpreddsnest thy iatichited arelafocite2ii fibiAtiaton astcgdns an tlmse maagent .

CcDNA synthesis was perforned by reverse transcription in 20l total vol-
noma clones.

15

In order to get additional proof for the loss of antigen expression, we conducted
analysis of expression of RNA coding for these proteins by RT-PCR analysis. 2x10°
cells were spun down, the supernatant was discarded, and the pellet was solubilized
in 0.3 ml of Cell Lysis Solution (Purescript® RNA isolation kit, Gentra). RNA was
20 isolated according to the manufacturer’s instructions, precipitated by adding two
volumes of 100% isopropanol over the lysis solution, washed with 70% ethanol and
re-hydrated in 10 ul RNAase-free distilled water. The isolated RNA was treated by
DNAase to destroy any trace amount of DNA in the preparation. For this purpose,
the reagents from DNA-free™ kit (Ambion) were used. 1pl 10x DNAase buffer and
25 1pl DNAase (2 units) were added to the sample, the mixture was incubated for 30
min at 37° C, and reaction was terminated by addition of 1.2ul DNAase inactivation
reagent. cDNA synthesis was performed by reverse transcription in 20ul total vol-
ume using 10p1 RNA. For this purpose, Super Script II RT primed with oligo(dT)
(Gibco BRL) was used according to the manufacturers’ protocol. Incubation was
30 performed at 42° C for 30 min, followed by 45° C for 30 min and 72° C for 2 min.
1pl ¢cDNA was used in the PCR amplification containing the following in 1xPCR



ume using IOl RNA. For this purpose, Super Script Il RT primed with
oligo(dT) (G bco BRL) was used according to the manufacturers' protocol.

| ncubat i owowa®4307 perforned at 42C for 30 mn, followed byCcEBE®RoO08030 m n
and 72C for 2 min. 11 cDNA was used in the PCR anmplification containing
the follow ng in 1xPCR WO 03/ 045427 RCT/ DKO2/ 00802 33 buffer: 50 nmM KO ,
10 MM Tris/HA (pH 9.0), 1.5 "M My , 0.2mMM cresol, 12% sucrose, 0.005%

bovi ne serum al_bunj . 0 C ' f cia
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in sinultaneously per- fornmed, reactions. gre ugtggfs of. $r1 nmer s egﬁdgn t hese

exper i nenpemerdweRe lgséed . suchiaswae it th ypplifyration fon ble 2.
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bet ween t besgdeRah Ynatimer a¢lth ehaeaiétyOfsetsedointideas fil sixtultyedusly Phe

paranmeters used for the anplification were 30-38 cycles (94C for 30, sec,
60C for S@nedcreactiohs7 Sequences ®f quuners gispdiidhesg ePeRHmenty anb ! §FRFEool i ng

to 4C. Anpli- fi i f P i_n-Fl « Syst
9600, NegRTeSEaheE Brewhh eRrRGLar ot s 18R APt B e apon:
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an estinmation of the rate o pres- sion of the antigens relative to this
househd d agen80°O\eigptbietecarethel desatmetionraadeanedingstepeat thet figsiceyclai kg an

i ncreased number of cycles. The ~oduct f i fi i ted
by el oot » DPHORERS SehFoUGH 2o SsaH oL B etor02s Doy ORa e tic: RORERR! di um
brom de, \j i N i ! i : of e 20
Cord ng sy LRI EDIF 00 hugaed 10mand caneol e R

cycles wWaRati@iued gepfored Wi £PerkisBied GerdArap PGR Systamed60. Nagativeount  of

the sel ected se- quences wth the nunber of amplifi jon cycl.es., The PCR
reacti on westrelsreeotined aligiotgoRwater ll%ﬁiealdo‘l’fddaNlAutééﬁéﬁ)Waf ﬁépbgﬁé\atsé’rrpl ate.

The | nfSG n%iogi e ]::oﬁtrr]gl for ﬁyel lleiacr:]cg)n as well as to give an estimation of the rate of expres-
sion of the antigens relative to this household gene. Negative results were repeated
at least twice, with an increased number of cycles. The products of amplification
were separated by electrophoresis through 2% agarose gel at 100V, stained with
ethidium bromide, visualized under UV illumination and recorded by an image re-

20 cording system. When performing semi-quantitative RT-PCR, the number of cycles
was reduced to 22, which ensured a linear increase in the amount of the selected se-
quences with the number of amplification cycles. The PCR reaction was conducted
using 3- or 5- fold dilutions of the cDNA template. The intensity of the resulting
product bands after electrophoretic separation was analyzed by image analysis, nor-

25 malized by intensity of the GAPDH product obtained using the same template and at
the same dilutions, and the level the corresponding RNA transcripts was compared

in different cell lines.

Table2  Oligonucleotide sequences 5°-3’
30

Gene Primer



product bands after el ectrophoretic separation was anal yzed by i nage

anal ysis, nor 25 malized by intensity of the GAPDH product obtained using
t he sane wemplat4e7 and at the sane dilutions, and the | eveCTin®2/00802
correspondi ng RNA transcripts was conpared in different cell I|ines.
2 Aigonucl eotide sequences 5' -3’ Gene Prinmer WD 03/045427

Tabl e

PCT/ DKO2/ 00802 34 GADPH Sense A

GCCAAAAGGG Anti -sense

GAGGAGTGEGTGICCCTGT Gpl CD Sense GGECTGGTIGAAGAGACAAGTCC 5 Ant | - sense

AGAGAT

@TT%HE%ACACC@%QC MAGE- A&@G@K}'@@M@WACAG Anti - sense

CCTCACT

CTGIC 10 MAGE- A3 Sense ACCAGAGGCCCCCGCGAGGAG Anti - sense

CTGCCAATTTCCGACGACACTARL-shiEE- A4 GAGHeA GAGHGECAGGICAGACG Anti - sense

&%ﬂﬁ&%m ns?/gGg-egig é CACAGAH %ﬁ% -Sgnsint i -sense
e oo R L2 A Tee e, e
GCTTAGCCOMak{-TCCCCT Sense GAAGGTGTCCTGTGCCCTGACCC
Anti-sense GGCTTGCATTTTTCCTACACCATTCC
MAGE-A1 Sense GATTCCCTGGAGGCCACAG
Anti-sense CCTCACTGGGTTGCCTCTGTC
10 MAGE-A3 Sense ACCAGAGGCCCCCGGAGGAG
Anti-sense CTGCCAATTTCCGACGACACTCC
MAGE-A4 Sense GAGCAGACAGGCCAACCG
Anti-sense AAGGACTCTGCGTCAGGC
MAGE-A6 Sense AGGACCAGAGGCCCCC
15 Anti-sense GGATGATTATCAGGAAGCCTGT
MAGE-A10 Sense CACAGAGCAGCACTGAAGGAG
Anti-sense CTGGGTAAAGACTCACTGTCTGG
MAGE-A12 Sense TGGAAGTGGTCCGCATCG
Anti-sense GCCCTCCACTGATCTTTAGCAA
20 NY-ESO-1 Sense GGCACAGGGGGTTC
Anti-sense GCTTAGCGGCCTCTGCCCT

The results of determination of expression of the melanocyte differentiation antigens
gpl00 and MART-1 in 3 melanoma cell clones, DDM-1.7, DDM-1.13 and DDM-
25 1.29, shown in Figure 2, clearly demonstrate that the level of RNA transcripts in the
DDM-1.7 and DDM-1.13 melanoma clones grown in 10% FCS is also much lower

than in DDM-1.29 and the intensity of the corresponding product bands declines

with serial dilutions of cDNA template much more rapidly for DDM-1.7 and DDM-

1.13 as compared to DDM-1.29. According to semi-quantitative RT-PCR and after

30 normalization of the data by the transcription level of housekeeping GAPDH, the
level of the melanocyte antigens” RNA transcripts in DDM-1.7, DDM-1.13 was less



The results of determ nation of expression of the nel anocyte
differentiation antigens gpl OO and MART-1 in 3 nel anoma cell clones,
DDVt 1. 7, \DDMB/A43437 and DDM 25 1.29, shown in Figure 2, cleaT/pkKodemdnstrat e
that the level of RNA transcripts in the DDM 1.7 and DDM 1. 13 nel anoma
clones grown in 10% FCS is al so nuch #ower than in DDM 1.29 and the
intensity of the correspondi ng product bands declines wth serial
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15 sive staining detected in DDM-1.29 cells. Visualization of a large number of cells
showed that a very small population of the cells (less than 1 %) was positive in the
DDM-1.7 culture (not shown). Among DDM-1.13 cells grown in the same condi-

tions, about 1% of cells was positively stained for gp100 (not shown).

20 To determine levels of expression of MAGE-A and NY-ESO-1 antigens, we con-
ducted RT-PCR reactions using primers for these antigens (sequences of primers are
presented in Table 2). The results of comparison of expression of mRNA coding for
MAGE-A1, MAGE-A3, MAGE-A4, MAGE-A6, MAGE-A10, MAGE-A12 and
NY-ESO-1 proteins are presented in Figure 4. DDM-1.29 expresses all tested anti-

25 gens, while DDM-1.7 and DDM-1.13 express only 4-5 of them.

Expression of CT antigens is known to be up-regulated by treatment of cells with the
DNA de-methylating agents 5-aza-2’-deoxycytidine. We decided to test, if expres-
sion of MAGE-A and NY-ESO-1 proteins could be up-regulated in the DDM-1.13
30 melanoma cell clone by such treatment. Cells were seeded in T25 culture flasks, and

after 24 hours, 5-aza-2’-deoxycytidine was added at final concentration of 1 pM.



20 To determ ne | evels of expression of MAGE-A and NY-ESO- 1 antigens, we
con- ducted RT-PCR reactions using priners for these antigens (sequences of
prinmers awe o3psagented in Table 2). The results of conpar PSOMKIR/0680pr essi on
of nRNA coding for MAGE-Al, MAGE- A3, MAGE- A4, MAGE- A6, MAGE-AI O MAGE-Al12
and NY-ESO- 1 proteins are presented,jn Figure 4. DDM 1.29 expresses all
tested anti- 25 gens, while DDMl 7 %d DDM 1. 13 express only 4-5 of them
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i ncuba-c ti re harvested as descri bed above.
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results, presented in Figure 5, denonstrate that after treatnent of cells

w th 5-aza-2'-deoxycytidine the expression 5 increased for all tested CT
antigens. Eseami®d. 2. Generation-of dendritic cells with increased abilities
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Maxi mal ability to uptake exogenous proteins is associ- ated with the
i mmature stage of DC differentiation. However, data on direct associa- tion
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exogenousl y added nel angma |y
J f}(l)r recognition by CTLs speclfE 1c against these antigens, are absent. Therefore we

15 conducted experiments aiming: a) to optimise generation of immature dendritic cells
with high ability to uptake exogenous proteins and b) to demonstrate correlation be-
tween phagocytic activity of dendritic cells and their ability to present antigens from

exogenously added melanoma lysate.

20 In the first set of experiments we optimized generation of phagocytic dendritic cells
by varying time of lymphokine addition and use of TGF-beta 1, which was shown to
improve generation of dendritic cells from monocytes of peripheral blood (Yang et
al., 1999, J. Immunol., v. 163, pp. 1737-1741). Dendritic cells were typically gener-
ated from 50 ml of peripheral blood of HLA-A2-positive donors containing 25

25 TU/ml of heparin. Blood was split in two 50-ml tubes containing 12.5 ml of Ca, Mg-
free PBS (named below as PBS), and applied on Lymphoprep (12.5 ml placed into
two 50-ml tubes). After centrifugation (800 g, 25 min), 10 ml of upper layer were
taken into a syringe, passed through a 0.2 um filter and used as a source of plasma.
Mononuclear cells were harvested from the interphase layer, and after at least two-

30 fold dilution with PBS, spun down 6 times, first at 650 g, 10 min, then at 450 g, 7

min, and afterwards at 250 g, 5 min. After each centrifugation, the supernatant was



20 In the first set of experinents we optim zed generation of phagocytic
dendritic cells by varying tinme of |ynphokine addition and use of TG+ beta
1, which waa3skaen to inprove generation of dendritic celPC3/HiKooMs9@NOCYt €S
of peripheral blood (Yang et al., 1999, J. Inmunol., v. 163, pp.
1737-1741). Dendritic cells were typ',FaIIy gener- ated from50 m of

peri pheral bl ood of HLA-A2-positive donors containing 25 25 11U m of
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For this, mediumwas collected into one centrifuge tube, and 2.5 of new

pre- war m¥grmed Rdinadiwasragadees infe Sa@h\f‘,’ﬁﬁvé?li‘?"t%cﬂeﬁlééﬁfeéa S 5%“’9\@559 spun
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DC medium, and 0.5 ml of cell suspension were placed back into cultures 2 and 4.

To cultures 3 and 4, TGF-beta 1 was added at final concentration of 100 ng/ml.

After additional 5 days, phagocytic activity of generated dendritic cells was de-
20 tected. RPMI 1640 medium containing 10% FCS (fetal calf serum) was placed into
several wells of a flat-bottom non-TC-treated 96-well plate (Falcon) as well as in
centrifuge tubes for 30-60 min. 0.5 ml of each DC culture was transferred into pre-
treated centrifuge tubes, and after centrifugation (200 g, 5 min) the supernatant was
discarded, and pellets were re-suspended in 0.5 ml of DC medium. Medium was re-
25 moved from wells of the 96-well plate, and 0.2 ml of each cell suspension was
added into wells, two wells for each type of culture. 10 pl of stock solution of Flu-
oSpheres were added to each tube, and plate was placed into CO,-incubator. After 4
hours, cultures were harvested into centrifuge tubes pre-treated as described above,
and after two washings by centrifugation at 200 g, 5 min, in RPMI 1640 medium
30 with 10% FCS, pellets were resuspended in 25 pl of RPMI medium. Tubes were

place into ice. 5 pl of cell suspension were place on microscope glass slides, and



DC nmedium and 0.5 m of cell suspension were placed back into cultures 2
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Results presented in Figure 6 also demonstrate that TGF-beta 1, that was used by in-
vestigators as additional lymphokine during generation of dendritic cells (Yang et
al., 1999, J. Immunol., v. 163, pp. 1737-1741), has no inhancing effect on phago-
20 cytic activity of dendritic cells, and in fact, decreased phagocytic activity in a num-

ber of experiments (not shown).

Ability to present antigenic peptides from exogenously added proteins was investi-
gated using a model of recognition of dendritic cells loaded with lysate of DDM-
25 1.29 cells, having high levels of expression of the melanocyte differentiation antigen
gp100, by gp100-specific CTLs established by us (Kirkin et al., 1999, Cancer Im-
munol. Immunother., v. 48, pp. 239-246) and used in example 1 for detection of ex-

pression of this antigen in different melanoma cell clones.

30 A lysate of DDM-1.29 cells was prepared as described below. Melanoma cells cul-
tured as described in example 1, washed twice with PBS, and re-suspended in RPMI



tures (see, for exanple, (Chakraborty et al., 1998, Cancer | munol.

| mmunot her., v. 15 47, pp. 58-64; Nestle et al., 1998, Nature Med., v. 4,
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generation of dendritic cells (Yang al ., 1999, J. Immunol., v. 163, pp.
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nitrogen) - %(?@WI ng, sonicated 15 mn in a ultrasound bath (Metason 200,
Struer), #he pun down, first at 800 g, for 15 mn at 4C, then at 13000 g,
for 60 mn at 4C. The supernatant was collected, filtrated through 0.2 m
filter, and pro 5 tein concentration was determ ned using the bicinchoninic
aci d proot doiload denydriteagpdls twith Ringordeyatecifferghhdendsiticrnell WEe fiapgn by

t he manufacturer. The protein concen- tratjon,was.in the range, of 5-5
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trans- ferre centr spun down, and after discarding of
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counted, and cell suspension_ was diluted up to 5x10(err)/ .8 of
cel | suspensinon-Terteapdatdstyellnplatenand Ogk ml-éql%_tumor lysa{e we%e gradedlfogfb‘tﬂélf

15 with GM-CSF and IL-4 (1000 U/ml of each). After overnight incubation, 20 ng/ml
of TNF-alfa were added. After additional incubation for 24 hours, cultures were har-
vested by intensive pipetting, transferred into pre-treated centrifuge tubes, spun
down at 200 g, for 5 min, and supernatants were decanted, and pellets were re-
suspended in 2 ml of DC medium. After counting, the cell suspension was diluted to

20 3x10° cells/ml, and 1 ml of cell suspension was placed in wells of 24-well TC plate
(Nung), two wells for each type of dendritic cells culture. To one of the wells 1 ml
of medium was added, and to another 1 ml of CTL suspension (10°ml). Cultures
were incubated for 24 hours, after which 1 ml of supernatant was transferred into an
eppendorf tube, spun down, and the supernatant was transferred into another eppen-

25  dorf tube, and analysis of amount of produced interferon gamma (IFN-y) was per-
formed by ELISA method as follows. Immunoplate MaxiSorp plates (Nunc) were
coated with 100 pul of anti-human IFN-y purified monoclonal antibody (Endogen) di-
luted to 2pg/ml in coating buffer (PBS, pH 7.4) by incubating overnight at room
temperature. The coating solution was removed, 200ul of blocking solution (4%

30 BSA in PBS) was added, and incubated for 1 hour at room temperature. Plates were

washed four times with PBS supplemented with 0.05% Tween-20 (washing buffer),
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490 and 650 nm. The control values where only cell medium was added instead of

IFN-y, were subtracted, and concentration of the released in the experiment IFN-y
was determined and expressed in pg/ml using the IFN-y calibration curve plotted
from the same experiment.
20

Figure 7 presents data of one of these experiments. It could be seen that maximal
specific production of IFN-v, representing difference between IFN-y production in
the presence of lysate-loaded dendritic cells and “empty” dendritic cells, is maximal
for dendritic cell cultures 1 and 3, the same cultures that have maximal phagocytic

25 activity.

In summary, the ability of dendritic cells to specifically stimulate CTLs with anti-
gens uptaken from tumor cell lysate correlates with phagocytic activity of dendritic
cells, is independent of the presence of TNF-a during DC differentiation, and is
30 maximal in DC cultures in which addition of GM-CSF and IL-4 was delayed for 1

day and was associated with a complete medium change.



10 cubated for 1 hour at roomtenperature. The plates were washed four
times with the wash buffer and blotted on a paper towel. 100l of the
substrat ewe@B#i4en (5ng OPD was dissolved in 11 nl citrareThxokeosoand
suppl emented with 51 of hydrogen perox- ide) was added to each well. The

reacti on devel oped during 15-40 mn gt roomtem perature and was

term nated by adding 50(err)1 of 10%'sul phuric acid. The differential 15

absor bance was neasured on an ELI SA reader as a difference between the

values at 490 and 650 nm The control values where only cell medi um was

added i nsgeadopfs. | FNy, were subtracted, and concentration of the rel eased

in the exp‘e‘r"‘?r-e_t’ | FN-y was determ ned and expressed in pg/mM using the
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cytot oxic ynphocytes specific against tunor antigens was tested in vi-
dritic cells loaded with tumor lysate were harvested, irradiated (6000 Rad), washed,
re-suspended in X-VIVO 15 medium supplemented with 1% of autologous plasma

15 (complete medium) at 3x10°/ml and placed into five wells of 24-well plates, 1 ml
into each well. The rest of the dendritic cells was frozen in pooled human serum
containing 10% DMSO. Frozen autologous non-adherent lymphocytes were thawed,
washed once, counted, and 15x10° cells were re-suspended after additional washing
in 5 ml of complete medium containing IL-7 (20 ng/ml) and IL-12 (100 pg/mi). 1 mi

20 of lymphocyte suspension was added into wells with dendritic cells. After 7 days, 1
ml of medium was removed, and 1 ml of fresh medium containing IL-7 (20 ng/ml)
was added. After 5 days cells were harvested, live cells were separated on Lympho-
prep (Nycomed, Norway), and after washing re-suspended in complete medium at
1.5x10%ml. 1 ml of lymphocyte suspension was placed into wells of 24-well plates.

25 Frozen irradiated dendritic cells loaded with lysate were thawed, washed once, re-
suspended in complete medium at 10°/ml, and 1 ml was added into wells with lym-
phocytes. After 2 days, 1 ml of medium was removed and 1 ml of fresh medium
containing IL-2 (20 IU/ml) was added. This procedure of re-stimulation was re-
peated every week, 2-4 times for each culture.

30
The lytic activity of lymphocytes was determined after 3-5 rounds of stimulations.
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cells were harvested, live cells were separated on Lynpho- prep (Nyconed,
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cells was determ ned by FACS anal ysis anNvm in_t h((s1 art ilﬁl Blg ant i body
specific @@gtnm},qukermc cells were used as target for NK-mediated lysis. The breast cancer
15 cell lines MCF-7, CAMA-1, HBL-100, MDA-MB-231 (HLA-A2-positive) and BT-
20 (HLA-A2-negative) were a kind gift from Dr. Per Briand, Danish Cancer Soci-
ety. The SCC4 and SCC9 HLA-A2-positive squamous cell carcinoma cell lines were
obtained from ATCC. All cell lines were cultured in RPMI 1640 medium supple-
mented with 10% FCS. Cytotoxic activity was determined as described in Example
20 1. In experiments with blocking antibodies, the W6/32 monoclonal antibody, spe-
cific against common determinant of HLA class I molecules, was added into wells at

concentration of 10 pg/ml.

In the first experiments cytotoxicity was tested against panel of melanoma cells, as
25 well as against EBV-transformed B cells and K562 erythroleukemic cells. NK-like
lytic activity, as determined by lysis of K562 cells, was significant after two rounds
of stimulations, but was decreased gradually after subsequent stimulations. In order
to detect primarily specific CTL-mediated lysis, all experiments on lytic activity
were performed in the presence of 20-fold excess of unlabelled K562 cells. The re-
30 sults of the representative experiment on cytotoxicity of lymphocytes from donor

ANBI after 4 rounds of stimulations with dendritic cells loaded with lysate of DDM-



5 certain surface markers). In addition to the nelanoma cell cultures
ment i oned above, the follow ng nelanoma cell lines were enployed: FM28,
FMb5p, FNSO ofMA2A2- positive), FMA5 and FM8 (HLA- A2- neg&Cirngo2/0T8eese cel
| i ne have been descri bed el sewhere (Bartkova 10 et al., 1996, Cancer Res.,
v. 56, pp. 5475-5483; Kirkin et aJ.,4§995, Cancer | mmunol. | nmunother., v.
41, pp. 71-81), the content of which™is hereby incorporated by ref- erence.
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15 W6/32 antibody against MHC class I molecule significantly inhibited, indicating the

MHC class I-restricted nature of cytotoxicity. Similar results were obtained with

lysate isolated from the DDM-1.7 melanoma clone (not shown).

To test possibility that recognized antigens belong to a group of cancer/testis anti-
20 gens, shared between different types of human malignancies, we investigated sensi-
tivity of a number of breast and squamous cell carcinoma lines to lysis by generated
CTLs. Results of one experiment are shown in Figure 9. Three of four HLA-A2-
positive breast cancer lines have moderate to high sensitivity to lysis, while one
HLA-A2-negative line was completely resistant to lysis. One of two investigated
25 squamous cell carcinoma cell lines was also sensitive to lysis. Lysis of breast cancer
cell lines was sensitive to inhibition by HLA class I-specific antibody W6/32. These
data demonstrate that in vitro immunization of PBLs (peripheral blood lymphocytes)
of normal donor with autologous dendritic cells loaded with lysate of DDM-1.7 or
DDM-1.13 melanoma cell lines induced generation of CTLs that specifically recog-

30 nized tumor-associated antigens present in several types of human tumors.
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i nes was n5|t|ve to lysis. Lysis of breast cancer «cell |ines was

Sensi tive 1 409?fna&ﬁibaanmaniéé/afeifPe%aniauaﬁ%ﬁh&éﬁ anti body Ws/32. These data

denonstra n vitro | nmuni zati on of PBLS (peripheral bl ood
| ynphocytes) of normal donor with autol ogous dendritic cells | oaded with

OIS that Topeanstanea ool et xaossint it el of SaBercaRatin srfiganeOpMLent i n
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line) were employed in the experiments on the generation of cytotoxic T lympho-

cytes by in vitro stimulation of peripheral blood lymphocytes with autologous tumor
cells according to method described by Hérin et al., 1987, Int. J. Cancer, v. 39, pp.
390-396. After 3 rounds of weekly stimulations of lymphocytes with irradiated tu-
20 mor cells (10,000 Rad), cell cultures were cloned by limiting dilutions, and lytic ac-
tivity of growing clones was first tested against original melanoma cell line in a
Cr’l-release test. Cell clones were considered cytotoxic if they had more then 20%
lytic activity against original melanoma cell line. The specificity of the cytotoxic T
cell clones was then tested in the experiments with T2 cells loaded with different
25 HLA-A2-restricted peptides from the antigens gpl00 and MART-1. T2 cells un-
treated with peptides served as control. Around 100 clones were analyzed for each
melanoma cell line. Lysates were loaded on dendritic cells as previously described
and autologous lymphocytes were immunized. The proportion of CTL-clones recog-
nizing differentiation antigens gp100 and MART-1 upon immunization was calcu-

30 lated and the results are shown in table 3 below.
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10 tensive proliferation of autologous Iymphocytes with generation of large numbers of

cytotoxic T cell clones.

Example 5.
Phenotype of dendritic cells generated at different culture conditions '

15

In order to investigate how different regimes of lymphokine addition combined with

medium change at day 1, would influence the phenotypic properties of the generated

immature dendritic cells, four different growth conditions were investigated. Den-

dritic cells were generated essentially as described in the example 2. The different
20 conditions were:

1) cytokines (GM-CSF and IL-4) were added at day 0 immediately after
termination of the adsorption step, and an additional supply of cytokines was added
at day 1 without medium change;

2) like group 1, but with a complete medium change at day 1 with addi-
25 tional supply of cytokines;
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induce in 10 tensive proliferation of autol ogous |ynphocytes with
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Phenot ypeof dendritic cell r idigons 15
I or d8r  T8° cRoaort If i alFRERRNFY i OhaERechitd by THERNY < ok
conbi ned wigod) faei WeheANH6f AandaYleddriNOudll frorhl alenicphtiwsisgpredudtyps-c
properties of "the generated immature dendritic cells, four different

growt h conadidingtesThwmer theirexptingsatios. shoakl wark enly ferdendriticr colly @gaeratady
tiall i bed i,n t | . 2., The diff 0 diti
were 1) Epmblerkaaresy eialofh bt FOR RS Ennl B Lo SRhpledh ot o1 y i t o1

term nation of the adsorption step, and an additional supply of cytokines
was added at day 1 w thout nediumchange; 2) like group 1, but with a
conpl aVe et Bndaysaofyecahativay cellswvete feauésted and the number of large cells was

counted on a Coulter Counter (Beckman, model Z2), and the cells were frozen in
autologous plasma with the addition of 10% DMSO for further analysis of the ex-
pression of surface marker by FACS. The following monoclonal antibodies were
used (all from BD Biosciences): CD1a-PE, CD14-FITC, and CD83-PE, with match-

15 ing control antibodies.

Cell counts demonstrate no difference in the cell yield (in number and size), which
is in good correspondence to the data of Thurner et al. ,1999, (J. Immunol. Methods
223: 1-15) since they only used morphological criteria and the yield as indicators of
20 growth optimisation. In contrast, significant difference was seen in the present study,
when surface markers were measured (results of one of the experiments are pre-

sented in Table 4).

Table 4. Phenotype of dendritic cells generated at different culture conditions

Start of cytokine | Medium change at DC phenotype (%)

addition day 1 CDla CD14 CDa&3
Day 0 No 20,6 12,9 26,1
Day 0 Yes 18,3 9,0 34,2
Day 1 No 51,0 15,4 24,9
Day 1 Yes 52,0 10,9 32,8

25
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10,9 32,8

Example 6.
Optimization of vield of dendritic cells producible from monocytes.

15 During the optimization described above we surprisingly discovered that the yield of
dendritic cells obtainable from the mononuclear cell population is dependent on the
density of monocytes during the adsorption step. As noted earlier in the majority of
published methods, the concentration of mononuclear cells rather than of monocytes
is taken into consideration when the adsorption step is performed. However, mono-

20 nuclear cells represent a mixture of two populations, lymphocytes and monocytes,
and the proportion of each population can vary significantly. It is monocytes that

predominantly adsorb to the plastic.

To estimate the concentration of monocytes in the population of mononuclear cells

25 we used a Coulter Counter for counting cell number, since this also permits observa-
tion of cell size distributions (Beckman, Model Z2). Two major populations of cells,
with average sizes of 7 nm (lymphocytes) and 9 nm (monocytes) are seen upon
counting, and appropriate gating permits the estimation of the proportion of these
two populations.

30
We have previously found that at a seeding cell density of approximately 15 x 10°
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RGN LN W R f e L
(prepared from the blood of healthy donor) by centrifugation on a Lymphoprep gra-
dient. After isolation of interface cells and intensive washing in order to remove
platelets, mononuclear cells were suspended in the culture medium consisting of

15 RPMI 1640 medium with addition of 1% of autologous heparinized plasma, and
seeded in T25 flasks (surface area of 25 cm®) in 7 ml medium per flask at different
amounts of mononuclear cells per flask (from 10 x 10° to 20 x 10° of monocytes per
flask). After 1 hour adsorption, non-adsorbed cells were removed by washing twice
with pre-warmed culture medium, and 7 ml of fresh medium were added into each

20 flask. The next day, GM-CSF (100 ng/ml) and IL-4 (50 pg/ml) were added to the
culture. Cytokine addition was repeated at day 3. At day 5, half of medium was
changed, and a new portion of GM-CSF and IL-4 was added. At day 6, TNF-a was
added at a concentration of 20 ng/ml. The cultures were harvested at day 7, and after
counting total number of cells they were frozen in autologous serum with 10% of

25 DMSO and kept until analyzed by FACS analysis. FACS analysis was performed
with CD1a and CD14 antibodies.

The results of one of the experiments regarding the yield of dendritic cells (large
cells with the median size between 14 and 16 nm) are presented in the Table 5.

30
Table 5. Yield and phenotype of dendritic cells in cultures with different initial den-
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dicate that no significant difference was observed in the properties of dendritic cells

generated under initially different density of the monocytes.

Decreasing the initial cell density of monocytes below 10 x 10° cells per T25 flask

leads to a decrease in the expression of the CD1a marker (data not shown). There-

fore, the optimal cell density of initial monocyte population leading to the maximal

efficiency of the production of dendritic cells with maximal competence (as judged

by the expression of the major DC markers) is around 10 x 10° cells per 25 cm?2 of

culture surface.

Based on these data, it is now possible to calculate the volume of blood that will be

necessary to draw. If the expected yield of dendritic cells is about 50% of the initial

number of monocytes, then it will require only 300 ml of blood to obtain 50 x 10°

dendritic cells. This means, that one single blood sample of 300 ml of blood should

be enough for the preparation of a vaccine for two rounds of vaccinations. The re-

quired amount of cytokines (21 ng for GM-CSF and 10,5 ng for IL-4), as well as

other materials is three times lower than in the standard, non-optimized method.



cells with the nedian size between 14 and 16 nm are presented in the Table
5. 30 Table 5. Yield and phenotype of dendritic cells in cultures with
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10 x 1Q6 ¢el r T25 flask |eads to a decrease in the expression of the
CD 1 a“nm ta not shown). There- fore, the optimal cell density of
initial npREsYishdRRRWeABa08d Varilieng to the maximal efficiency of the
production of dendritic cells wth maxi mal conpetence (as judged by the
expression of the major DC markers) is around 10 x 10(err) cells per 25 cnR

of 15 culture. surface. sed on.these. .d At [

cal cul at e’ %C%HBMY% 05%&88“@%’@%‘7@ ggéﬁﬁie(:c%és@e}?g&%dg& gﬁ Ig\?é Slls%tgt%e
expect ed yi&hbiRfonde Bl 1ihb€ phatl dcorRtito B n@bniidig should mbferablyriber of
nonocytes, then it wll require only 300 m of blood to obtain 50 x 106 20

dendr i10i cdesred. inThich arweaysthat patiendhavill iraggiee bl st cyelapiclivy ingoderalof

blood s hOl\lelacg:inations with 3 week intervals, each time with 5 x 10° dendritic cells. If a clini-

cal response is seen after the initial cycle of vaccinations, a second, similar cycle
will be conducted. For the whole period of the trial a total of up to 50 x 10° cells will
be required. Considering the condition of the patients (the maj ority of patients are at
15 advanced stages of disease, where no other treatments are working anymore), it is

important to minimize the numbers of blood drawings, restricting them to one or

two.

While the present invention has been described with reference to certain specific
20 embodiments other embodiments obvious to a skilled person involving other can-
cer/testis antigens and other lineage specific differentiation antigens is also within

the scope of the present invention.



be enough for the preparation of a vaccine for two rounds of vaccinations.
The re- quired amount of cytokines (21 ng for GMWCSF and 10,5 ng for 1L-4),
as well awooobiae7 materials is three tines |ower than in Pog/DKoa00ed,
non-opti m zed net hod. WO 03/ 045427 PCT/ DKO2/ 00802 50 Therefore, also the
cost of materials needed for the Dcfplr oduction will be at |least three
times lower, and in addition there vitll be no need for conducting expensive
| eukapher gsi.s procedures. 5 Exanple 7 Use of dendritic cell based vaccine A
vacci nat i sf&&cl e of cancer patients with dendritic cells loaded with the

| ysate of two nelanoma cell |ines prepared according to the invention,
shoul d preferably be 10 designed in such a way that patients will receive
a first cycl e pharaceutioal canhpositibn fecitidneing anSmnivme 18Spssk it ATEMARIS, each

time with 5 x_ 106 dendritic.cells. |f clini,- cal respaonse is seen after
the i ni ¢ 1 sy pamBRoadEdris st prevonfed ot ipiti§rEPERIS S Rl
conducted r.t. ole period of the trial a total of up to 50 x 106
cells é\n Ifhfrgge;rlg%{)%ed. Consi dering the condition of the patients (the
majority of patients are at 15 advanced stages of disease, where no ot her
treatnments are working anynore), it is jnportant to.mnim ze the nunbers

of bl ood el that aigeast fivecanearitegjisiamtigeroansheo Bpeage specifigidiiferepllatinnoaih
: 000 B A BT HheSth HeRrY ' . HE’
enbodi neneorip eEal i iRt A ARE R E e B e

can- cer/ yesdritkc @nkj gens and other |ineage specific differentiation
antigens is also within the scope of the present invention. WO 03/045427
PCT/ DKO2/ 00802 51 dains 1. A pharnmaceutical conposition for inducing an

i mune respgnse in a human or animal ...c rising.dendritic l1s
presenti ng)oghqtrglpq f;amcp?gets’g,s gRgenS aL¢ Pf%\g??dgﬁgm ﬁascglg%sg ,o%e ahbdr ce?lehﬂe €X-
pressing at least five different cancer/testis antigens and no lineage specific differen-

tiation antigens or substantially no lineage specific differentiation antigens, and

15 ) that the dendritic cells are immature (CD1a positive, CD14 negative, and CD83

negative) during loading of the cancer/testis antigens.

2. The pharmaceutical composition according to claim 1, wherein the dendritic
cells have been matured by addition of maturation factors after loading of the anti-

20 gens.

3. The pharmaceutical composition according to claim 1, wherein the dendritic
cells have been cultured ex vivo in growth medium without any cytokines in an ini-
tial growth phase, followed by a second growth phase in medium comprising cyto-

25 kines before loading the dendritic cells with at least five cancet/testis antigens.

4. The pharmaceutical composition according to any of the preceding claims,

wherein the dendritic cells are autologous dendritic cells.

30 5. The pharmaceutical composition according to claim 1, wherein a whole cell

lysate of at least one cancer cell line expressing no lineage specific differentiation



5 characterized in, a) that at |least five cancer/testis antigens and no

| i neage specific differentiation anti- gens or substantially no |ineage
speci fi c wWDfoBesaati ati on antigens are presented by the decadmKonoossel |s, 10
b) that the cancer/testis antigens are provided fromat |east one cancer
cell line ex- pressing at |least fi vg di fferent cancer/testis antigens and
no |ineage specific differen- tiati % antigens or substantially no |ineage

specific differentiation_ antigens, and.1 . i tq |s are
i nat ur e FAEEEES 13%%‘%‘%5}%?@?“&52&1%19%%?366 16 ‘iﬁ%}%ﬁﬁg&l %@S%%‘?Sg?ée?uﬁf ‘rffgiﬁ oadi ng
of the ¢ 'S{Q%\Aﬁ&&ﬁiﬂﬁc&ﬂ%ﬁ gens. 2. The pharnmaceutical conposition according
to claiml1, erein the dendritic cells have been nmatured by addition of

mat uration factors after |oading of the anti- 20 gens. 3. The
pharmaceuti cal conposition according t&&ﬁl ai erein the de

driti
cel I's have bddf RMIMECSYCRCOPRASIHN ACBURE ﬁinaﬁ%ifﬂ] REGR pé??ﬁn@?)f)%:ﬂ Ings in
an i nis Ll o OfaNt BuPancr{OL! AiREnD¥n AR CEAREIT QSN PRBSAptithde gy um

conpri%ing cyt o- i nes before IFoadi ng the ritic cells"wth at | east
five cancghbleesllifasiont i gens. 4. The pharnmaceutical conposition according to
any of the preceding clains, wherein the dendritic cells are autol ogous
dendritic cells. 30 5. The pharnmaceutical conposition according to claiml1,

ther o1 1 90k, e b LXER €l SA5h B85, SRR A oo O 7 10 o
or subst affeiRlda¥t fi0e balﬁ@ﬁ&@t@ﬁﬁ?ehs & chbinplisivd ot ierofarbsgaes is used for

| oad- ing the dendritic cells. The pharnaceuti cal conposition according
to clddm 1, wherein presentation of 5 the at |east five cancer/testis

antigens on the dendritic cells is. acconpl.ished b ole cell fusion. 7.
The phar néce qIE’CH ABRTEYY iCBWPQE@BPd?Cﬁg})‘i%g Bf’a%ﬂ%%/?f%@}’%‘ieﬁmﬁr %%iﬂrl\%’ati on
of wherein the cancer cell line is a melanoma cell line and the lineage specific differen-

tiation antigens are melanocyte differentiation antigens.

15 9. The pharmaceutical composition according to claim 3, wherein the melanocyte

differentiation antigens comprise gp100, Melan A/Mart-1, and tyrosinase.

10. The pharmaceutical composition according to any of the claims 1-9, wherein
dendritic cell precursors in the form of monocytes are provided from peripheral

20 blood of the human or animal.

11. The pharmaceutical composition according to any of the claims 1-9, wherein
dendritic cell precursors in the form of monocytes are provided from the bone mar-
row of the human or animal.

25

12. The pharmaceutical composition according to any of the claims 1-11, wherein

no leukapheresis product is involved as the source of dendritic cells or monocytes.

13. The pharmaceutical composition according to any of the claims 1-10, wherein

30 the dendritic cells are derived from CD14+ monocytes.



the at least five cancer/testis antigens is acconplished by use of

exosones. 10 8. The pharnmaceutical conposition according to any of the

pr ecedi ngwoloaioms27 wherein the cancer cell line is a nel arcmDKelodsoki ne and
the lineage specific differen- tiation antigens are nel anocyte
differentiation antigens. 15 9. The pharnaceutical conposition according to
claim3, wherein the nel anocyte Fﬁerentiation anti gens conprise gpl00,

Mel an A/ nd tyr si ase. The r{m a i _
accor di ngNP‘{ Tﬁﬁ)ﬁ’%@f‘%“é‘ QFWQPRSI on\%colrgi?% @%ﬁh% tql ic1 8%rltg(lcf‘(tj(?asmors in
the form gt Ml%ca)féggﬂ,@g@ﬂ%qypg@dcéusom peripheral 20 bI ood of the hunman
or ani mal . i he pharnaceutical conposition according to any of the

claims 1-9, wherein dendritic cell precursors in the formof nonocytes are
provi ded fromthe bone mar- row of. the human, or ani

phar maceuti-cdi ecﬁn%%??‘ittiﬁl SOEBOIAG %080914@% &P e© g‘ﬁ&? %ecf&]ﬁ éﬁmﬁ%r’e in no
| eukapher es £8 sBfect@NElom! the MAIGE-AQ"
nonocy es"” er%?oﬂ%h g%ﬁ%géﬁtg%%|%nﬁp&§5§?%n ascggrdl ng to any of the
claims 1- me,rmGB@,t@me@enmm&sxwufamam derived from CD14+

nmonocytes. WO 03/ 045427 PCT/ DKO2/ 00802 53 14. The pharnaceuti cal
conposition according to clains 1-11, wherein the den- dritic cells are

der Ve {8k Sical Seond A RIRARE R Gl SIS ieRlin 3£ OEALNT L0

any of th erern t e“cancer sti's antigens conprise

anti gens é&h@&fseﬂn‘ﬁem&hﬁnmrgens sdWERt Bon VNGRS E, A GAGRA GE-ACE M SGE-
subfan lies har maceuti cal conposition according to cl alglb&nS
wher eilf t A8, ddAGE¢YS, th@@GE Aht MAGE-A6nPAASE-4$: | M aE e, e Mabr

e o MR et SRR MR e Rn s 2o
MAGE-B5, MAGE-B6, MAGE-B10, MAGE-B16, MAGE-B17, MAGE-C1,
MAGE-C2, MAGE-C3, MAGE-C4, BAGE, GAGE-1, GAGE-2, GAGE-3, GAGE-

4, GAGE-5, GAGE-6, GAGE-7, GAGE-8, NY-ESO-1, LAGE, PAGE-1, PAGE-2,
15 PAGE-3, PAGE-4, XAGE-1, XAGE-2, XAGE-3, SSX-1, SSX-2, S5X-3, SSX-4,
SSX-3.

17. The pharmaceutical composition according to any of the claims 1-14, wherein
the cancer/testis antigens comprise antigens selected from SCP-1, TSP-50, TRAG-3,
20 SAGE, IL-13R alpha, CTpll.

18. The pharmaceutical composition according to claim 16, wherein the can-
cer/testis antigens comprise antigens selected from MAGE-A1, MAGE-A3, MAGE-
A4, MAGE-A6, MAGE-A10, MAGE-A12, and NY-ESO-1.

25
19. The pharmaceutical composition according to any of the preceding claims,
wherein the at least five cancer/testis antigens are provided from at least two alloge-

neic melanoma cell lines.

30 20. The pharmaceutical composition according to claim 19, wherein the allogeneic

melanoma cell lines are selected from DDM-1.7 (ECACC 01112339) or DDM-1.13



MAGE- B5, MAGE-B6, MAGE-BI O, MAGE-B16, MAGE-B17, MAGE-Cl, MAGE-C2, MAGE- C3,
MAGE- C4, BACE, GAGE-1, GACE-2, GAGE-3, GAGE- 4, GAGE-5, GAGE-6, GAGE-7,
GAGE- 8, NvomSusu27 LAGE, PAGE-1, PAGE-2, 15 PACGE-3, PAGE- 4 PCXAED20080XACE- 2,
XAGE-3, SSX-1, SSX-2, SSX-3, SSX-4, SSX-5. 17. The pharnaceuti cal
conposition according to any of the glains 1-14, wherein the cancer/testis
antigens conprise antigens selectedtrom SCP-1, TSP-50, TRAG 3, 20 SAGE,

I L- 13R al ph 8. The pharmaceutical conposition according to claim
16, wher eﬁ%&@gg‘ﬁéﬁ?’ r/itestis antigens conprise antigens selected from

MAGE- Al , MAGE- A3, MAGE- A4, MNAGE- A6, MAGE- A10, MAGE-A12, and NY-ESO- 1. 25
19. The pharnmaceutical conposition according to any of the preceding

clai ms,  ¥heriephtfigaceutitdasmiositoncaneeling ast dEtherdaigens26r whereimvihged from
at least two alloge- neic nelanoma cell 1ines. har maceultli cal

.30, 20 h
?:orrposi t | ofpresstwr off Mg atdeastdivh qamceriioatis piigaRs 1 I%%&Etlu%aisg OB%P%(W&?'& cel |
i .selegted f ; : 45427
T Dk bbbt r B (HEeect (s gy et ol s ol KO o

accor di ngcapyr &l idee cl ai ms 5-20, wherein the expression of the at |east
five cancer/testis antigens in the at |east one cancer cell 5 1lineis
further increased before providing the whole cell |ysate of said at | east

one canc |1 .line. 22.. The r ] Si b LQE ' to
ol ai m 21, Thndrenperieceafsr lfafRs REE & JERTRI IhbRh BERRERSR D o
i s i ncreageghohy DA RImBESaLY Aftiged O MdreaddicbPDAATdestliytationconposi t i on
according to claim?22, wherein said denethy- lation is provided by
treatmdnt with 5-aza-2'-deoxycyti dine.

23. The pharmaceutical composition according to claim 22, wherein said demethy-

lation is provided by treatment with 5-aza-2'-deoxycytidine.

24. The pharmaceutical composition according to any of the preceding claims,
15 wherein the cytokines are selected from the group comprising IL-4, GM-CSF, IL-13,
IFN-y, Flt-31, SCF, TNF-o.

25. The pharmaceutical composition according to claim 24, wherein the cytokines
comprise IL-4 and GM-CSF.

20
26. The pharmaceutical composition according to any of the preceding claims,
wherein the initial growth phase is from 6 - 48 hours, particularly from 12 - 34

hours, more particularly from 20 - 28 hours.

25 27. The pharmaceutical composition according to any of the claims 2-26, wherein

the maturation factors comprises IL-1p3, IL-6, TNF-o and PGE2.

28. A method for obtaining human or animal autologous dendritic cells loaded with
at least five cancer/testis antigens and no lineage specific differentiation antigens or

30 substantially no lineage specific differentiation antigens, comprising the steps:



24. The pharmaceuti cal conposition according to any of the preceding
clainms, 15 wherein the cytokines are selected fromthe group conprising

| L-4, GWwWBB3/044427 13, |IFN--y, FIt-31, SCF, TNF-a. 25. Thecpmacmmesati cal
conposition according to claim 24, wherein the cytokines conprise IL-4 and
GwW CSF. 20 26. The pharmaceuti cal coszrg)osi tion according to any of the
preceding clainms, wherein the initi grom h phase is from®6 - 48 hours,

icularly f 12 - 34 h i = : . 25
7. Tho gHARBEE POt B0 SORIT FoH TREAPRINRE PR Rt R eor eicngiy g

wherein & tifeRed 364QF6 GEBRALISESH hitiddds drlisubstahtiEHA neNtindge2. 28.
A net hod t?%br%sgﬁd;?ﬁilng %ungn ér ani rral1 aut ol o%égﬁs dendriti c?cel | s | oaded

with at $peefic differentianeeahtigentj s anti gens and no |ineage specific
differentiation antigens or 30 substantially no |ineage specific
differentiation antigens, conprising the steps: WO 03/045427 PCT/ DKO2/ 00802

arion . ) Do _ | £
ggng)er [ gﬁsq ﬁfggﬂhﬁé %&tgﬁ%éugﬁgmﬁgﬁﬁgﬁe&ﬁit{c del18$roBX i@ $BhAE drhfipdl, | east five

an-°tige i neage specific differentiation antigens
or substantially no lineage specific differentiation antigens, 5 b)

provi di ng autol ogous nmonocytes/dendritic cells fgyomsaigd man .Qr ani mal,
c) using @%@ﬂﬁ@%@WW@fWW%@W\@%H&S‘%%g@ <8 P%@% “BFls per

25 cm(err), d) culturing said dendritic cells ex vivo in growh medium
wi t hout any cytokines in 10 an initial growh phase, followed by a second

growt h ph&f@ulhﬁiﬂ%ﬁﬁd‘ﬂ&lﬁﬁﬁw dedlis G viod [0 kidveh, medigmeyith@adinygysakinesd@ndr i ti ¢
cells fromd) with the cancer/testis antigens obtained from a who|]e cell

| ysat @00of an heitiak glomak phasee fellowed by secomcg arawthmhage im gedgim SAMPEISING: ed

mel anoma cel i( | ine,, expressing at |east five cancer/testis antigens and no
mel anocyt &Y1@KiE&r®et i ati on anti gens or substantially no mel anocyte
differen-

e) loading said dendritic cells from d) with the cancer/testis antigens obtained from
a whole cell lysate of the at least one cancer cell line from a).

15
29. An isolated melanoma cell line, expressing at least five cancer/testis antigens
and no melanocyte differentiation antigens or substantially no melanocyte differen-

tiation antigens.

20 30. The isolated melanoma cell line according to claim 29, selected from the cell

lines DDM-1.7 (ECACC 01112339) or DDM-1.13 (ECACC 01112338)."
31. Exosomes derived from an isolated cell line according to claim 28 or 29.

25 32. A use of dendritic cells as antigen presenting cells in a pharmaceutical compo-
sition or a vaccine, and where the said dendritic cells are loaded with the antigens in
their immature state at which point the dendritic cells are CDla positive, CD14
negative, CD83 negative, wherein the dendritic cells have been cultured ex vivo in
growth medium without any cytokines in an initial growth phase, followed by a sec-

30 ond growth phase in medium comprising cytokines before loading the dendritic cell

with at least five cancer/testis antigen.



tiation antigens. 20 30. The isolated nelanonma cell |ine according to claim
29, selected fromthe cell |lines DDM1.7 (ECACC 01112339) or DDM 1.13
(ECACC 0023883427 31. Exosones derived from an isol ated ce@Cir/oKom@osaecor di ng
to claim28 or 29. 25 32. A use of dendritic cells as antigen presenting
cells in a pharmaceutical conpo- si%ﬁon or a vaccine, and where the said
dendritic cells are |loaded with the-antigens in their immture state at

whi ch point the dendritic cells are CD 1 a positive, CD 14 negative, CD33
negative, wherein the dendritic cells have been cultured ex vivo in growth
medi um wizhho | i bkl RSRe alifloumedichy a sec
30 and gr3t(§’\'/vt Ehﬁﬁgggg%%&ﬁgggﬁgl%o%r\)}llgrﬁlg%g?/? gﬁ%tgbs&gef ore Ioa%g t%e
dendriti grizRldellsw th at | east five cancer/testis antigen. WO 03/ 045427

PCT/ DKO2/ 00802 56 33. The use according to claim32, wherein the dendritic
cells are autol ogous den- dritic cells. 5 34. The use according to claim

33, wh rg%lg_ Il“gg _u%e’lg\tagcl‘éogglglgsco %?ngﬁ'{ 44 i\ﬁ'hé:rtginl th aaﬁ?ol@%dr?l}stdéhgﬁﬁc fCERMafd 0! Y

dr awn bl a iplrcity of canc estis antigens
Obtainabkgd&jﬁﬂhﬁﬂeﬁﬁpﬂﬁW@dﬂoﬁﬁncer cell line of claim?29 or 30 in a
phar maceuti cal conposition or vaccine fornmu- 10 |ation. 36. The use
according to claim 35, wherein the isolated cancer cell line is at | east

one of the cell lines of.claim30. 15 37 | SQl.a o in PPV 1. 7
( ECACC 0%15_1233%‘3 ; aDBB_itﬁPﬁ’fgy(‘ﬁé@éer ekl ?§§§3ﬂsf ‘gértg’%ﬁﬁejlepﬁlé%aé%tluﬁg%t of a
phar maceuti,cal o FomROSt 14iM29 BF 30 PR bARMhacehti€ARomPBsitioddr vAcaiid Ruethuf or

i nduci ng an 1 nmune response in a hurman or animal conprising 20 the steps:
a) progidatign.at | east one cancer cell line expressing at |least five

cancer/testis anti- gens and no |ineage specific differentiation antigens
or substantially no |Iineage spe-

36. The use according to claim 35, wherein the isolated cancer cell line is at least

one of the cell lines of claim 30.

15 37. The isolated cell lines DDM-1.7 (ECACC 01112339) or DDM-1.13 (ECACC

01112338) for the preparation of a pharmaceutical composition for treatment of can-

cer.

38. A method for inducing an immune response in a human or animal comprising

20 the steps:

a) providing at least one cancer cell line expressing at least five cancer/testis anti-
gens and no lineage specific differentiation antigens or substantially no lineage spe-
cific differentiation antigens,

25

b) providing autologous dendritic cells from said human or animal,

¢) culturing said dendritic cells ex vivo in growth medium without any cytokines in

an initial growth phase, followed by a second growth phase in fresh medium com-

30 prising cytokines,



cific differentiation antigens, 25 b) providing autol ogous dendritic cells
fromsaid human or animal, c¢) culturing said dendritic cells ex vivo in

gr owt h nmeapwaiowdsbhout any cytokines in an initial growthPohas®2/06skl owed
by a second grow h phase in fresh nmediumcorn- 30 prising cytokines, WO
03/ 045427 PCT/ DKO2/ 00802 57 d) Ioa%ng said dendritic cells fromc) with
the cancer/testis antigens obtai ned froma V\/nol e cell Iysate of the at

| east one_cancer cel Ii. e fro e) ni.st

dendr i 1 cdertigesrghisastifi el HoRmanTom il Rt Ak sged
accor di ng,, b&eccleﬂ'l a%@off?@%f Rht &ﬂé%aﬁ@é}@'eﬂtlirfé ffthlap aafiter loading wth the
cancer/testis ant gens are matured by the addition of maturation factors
such as 1L-10, IL 6, TNF-a, PGE2 before adm ni stratlon of the dendritic
cells to said hu- man or_animal. 10 40. The et accordin o any of the
clai ms 3ge)3eminisigrangsaichivaderdgndritic Ceﬁﬁgﬁ%d)sﬁol TR P Ig‘f‘li)ducti on of
cyt ot O?I ¢ T-lynphocytes in the human or ani- mal. 15 41. The net hod
according to any of the clainms 38-40, wherein the at | east one can- cer

cel | 1ine3g s meMplegiodnicsrling kd REaimndis,t Whedein degdershiivi ¢dlls afidrflondingi at i on
antigens are nelanocyte differentiation antigens. 42. The thod aﬁcor di ng
to cl ai mwith thm@ameﬂtqsh@ameaﬁa@mémmd ]PléF ﬁi%‘?ffﬁ?iturai@nt FORSSUCBnpri se

gpl OO, Mel r nas i ny of

Phe cl ai nts Belaoli-indNE  RGH2 BERRF Bfpilsa% %.ﬁ%ﬁ’dgﬁﬁ%ﬁgr@%ﬁ%‘?ded

from peri -1 od of the human or animal. 25 44. The nmet hod according
ﬁoﬁl it

to any of e c alms 38-42, wherein the autol ogous den- dritic cells are
providéd fromthe bone marrow of the human or animal.

40. The method according to any of the claims 38-39, wherein the immune re-

sponse stimulates the production of cytotoxic T-lymphocytes in the human or ani-

mal.

15 41. The method according to any of the claims 38-40, wherein the at least one can-
cer cell line is a melanoma cell line and the lineage specific differentiation antigens

are melanocyte differentiation antigens.

42. The method according to claim 41, wherein the melanocyte differentiation an-

20 tigens comprise gpl100, Melan A/Mart-1, and tyrosinase.

43. The method according to any of the claims 38-42, wherein the autologous den-

dritic cells are provided from peripheral blood of the human or animal.

25 44. The method according to any of the claims 38-42, wherein the autologous den-

dritic cells are provided from the bone marrow of the human or animal.

45. The method according to claim 43, wherein the autologous dendritic cells are
derived from CD14+ monocytes.
30

46. The method according to any of the claims 43 or 44, wherein the autologous



45. The nethod according to claim43, wherein the autol ogous dendritic
cells are derived from CD 14+ nonocytes. 30 46. The nethod according to
any of thwowoBaisae7 43 or 44, wherein the autol ogous WO 03/ @¢FAU02/00802

PCT/ DKO2/ 00802 58 dendritic cells are derived from CD34+ cells. 47. The
met hod according to any of the clai 38-46, wherein the cancer/testis an-
tigens conprise antigens selected fromthe MAGE-A, MAGE-B, MAGE-C, GAGE, 5

LAGE, SSX syhfam |ies.. 48.. The d according to any of the claim38-47,
wher ei n td?@&}ﬁﬁ&@h? %rééiﬁ@e%%f)m-aﬁégg CS@?fpri se antigens sel ected from
MAGE- Al , MAGE- A2, MAGE- A3, MAGE- A4, MAGE- A5, MAGE- A6, MAGE- A8, MAGE- A9,

MAGE- Al O, MAGE-Al |, 10 MAGE-A12, MAGE-Bl, NAGE-B2, MAGE-B3, MAGE- B4,
MAGE- BS, 49AGEhe BocthddGEeoRlifly td/BGEoBIE, clMAGE 846G, WiieE- the cangeaitestis anvAGE- C3,

MAGE- C4, BAGE, GAGE-1, GAGE-2, GE- 3, -4 - = -7,
GAGE. 5, NEeEBCOmpHAGHiEPAGEEHeIRan b MBRGE A, Ve, MAGRRL. ORGE
XAGE- 3 > - -3, SSX-4, SSX-5. 15 49. The nethod according to
any ofstﬁg‘g’%ﬁaiﬁ?ﬁf%ﬁ&é&herei n the cancer/testis an- tigens conprise
antigens selected from SCP-1, TSP-50, TRAG 3, SAGE, |L-13R alpha, CIp 11.

20 50. The nethod according to clains 38-48, wherein {he cancer/testis
anti gens 4% mThemethodaedosding te any ef the laisns Widewhpere! _agggrﬁm@rgga,

MAGE- A6, MAGE-AI O MAGE- Al NYx | . I _aacaf to any
of the cI%qnﬁs?Ogg’-@ﬁ,a"\{aﬁ%}S@leﬁqeﬁgg%%r 3 o%l’oﬁgf[ﬁ%r%%%% %gé{%s iGl\%
cancer/teghi $1ARH-88" NAGHIA 6AMNEHSIA D MUAGHROY, MAGEIATE MAGBrATEr i n-
creased before lysis. 52. The nethod according to claimb5]1 \/\h(lavrlgi n the
expr e$68i oMAGELAE, aVIA@RS], dMAGE-B2, MAGE-B3, MAGE-B4, MAGE-B5, GE-
B6, MAGE-B10, MAGE-B16, MAGE-B17, MAGE-C], MAGE-C2, MAGE-C3,
MAGE-C4, BAGE, GAGE-1, GAGE-2, GAGE-3, GAGE-4, GAGE-5, GAGE-6,
GAGE-7, GAGE-8, NY-ESO-1, LAGE, PAGE-1, PAGE-2, PAGE-3, PAGE-4,
XAGE-1, XAGE-2, XAGE-3, SSX-1, SSX-2, SSX-3, SSX-4, SSX-5.
15

49. The method according to any of the claims 38-46, wherein the cancer/testis an-

tigens comprise antigens selected from SCP-1, TSP-50, TRAG-3, SAGE, IL-13R
alpha, CTpll.

20 50. The method according to claims 38-48, wherein the cancer/testis antigens com-
prise antigens selected from MAGE-A1, MAGE-A3, MAGE-A4, MAGE-A6,
MAGE-A10, MAGE-A12, and NY-ESO-1.

51. The method according to any of the claims 38-50, wherein the expression of the
75 at least five cancer/testis antigen in the at least one cancer cell line is further in-

creased before lysis.

52. The method according to claim 51, wherein the expression of the at least one
cancer/testis antigen is increased by DNA demethylation.

30

53. The method according to claim 52, wherein said demethylation is provided by



cancer/testis antigen is increased by DNA denethylation. 30 53. The net hod
according to claim52, wherein said denethylation is provided by WO

03/ 04542 wWB@3hP4E2/ 00802 59 treatnent with 5-aza-2' - deoxPCymKiR0e80254. The
nmet hod according to any of the clains 38-53, wherein at |east two all oge-
nei ¢ cancer cell lines are provided égﬂ step a). 5 55. The nethod according
to any of the clainms 38-54, wherein e all ogeneic nela- noma cell |ines

are selected from. 1.7, (ECACC.01112339) or DDM 1.13 (ECACC 01112338).
10 56. Thﬁeaﬂa}@ﬁgmw&?maﬁﬁe‘%WXH%HST the clains 38-55, wherein the
cytokines are se- lected fromthe group conprising IL-4, GWCSF, IL-13,

| FN-(err), FIt-31, SCF, TNF-o. 57. The nethod according to claim 56,
wherein the Bhecokbthed acoondirigst drly- of thadlaiew38sh3, wisreg. at feast e WHage-
according to any of ;he cl ai s, 3(?-.57, V\?erei nthe initial growmh phase is
from6 - BEcKawce cefldmes argpieyided iR 3). 34 hours, more particularly from
20 - 28 hours. 20 59. The nethod according to any of the clains 38-58,
further conprising the step of admnistering to the human or aninmal, a
subst ances$ harhd method acomiing toainiywf thé claihs 18-54pwhereyt te glogeneit malaep b) .

SR LER RO WU DR LRI S
Step of BMMGOEHAE o the bunan or anmal. a substance that | nduces
activation of T |ynphocytes after step e). 30
10 56. The method according to any of the claims 38-55, wherein the cytokines are se-
lected from the group comprising IL-4, GM-CSF, IL-13, IFN-y, Flt-31, SCF, TNF-o.

57. The method according to claim 56, wherein the cytokines comprise IL-4 and
GM-CSF.

15
58. The method according to any of the claims 38-57, wherein the initial growth
phase is from 6 - 48 hours, particularly from 12 - 34 hours, more particularly from
20 - 28 hours. ‘

20 59. The method according to any of the claims 38-58, further comprising the step
of administering to the human or animal, a substance that induces mobilization of

CD14+ monocytes prior to step b).

60. The method according to claim 59, wherein the said substance that induces

25 mobilization of CD14+ monocytes comprises G-CSF and/or GM-CSF.

61. The method according to any of the claims 38-60, further comprising the step
of administering to the human or animal, a substance that induces activation of T
lymphocytes after step e).

30

62. The method according to claim 61, wherein the said substance that induces ac-



62. The nmethod according to claim6l, wherein the said substance that
i nduces ac WD 03/045427 PCT/ DKO2/ 00802 60 tivation of T |Iynphocytes
conpri seswDlo3B433p7 | L- 12. PCT/DK02/00802

60

tivation of T Iymphocytes comprises IL-2 or IL-12.



