»2 6 MAY 2006 1 Title: Pharmaceutical conposition for inducing an imune
response in a human or aninmal 5 Technical Field The present invention
relates to a pharnmaceutical .conposition for inducing an‘gg} gyne response

“in a human or animal. I n another aspect the invention re tg Lﬁﬁﬁ' met hod
for obtaining autol ogous dendritic cells loaded with at |east five
cancer/testis 10 antigen and no |ineage-specific differentiation antigen or
substantially no |lineage- specific differentiation antigen. In another
aspect t NEjtjer Phenhadetiedlidotipokioat fos indnchiy an fahahe despehenipnmhowbh dri ne. In
a further aspect the present invention relates to a use of the conposition
as an i rmammeher apeutic vaccine and a use of autol ogous den- dritic cells
as antigen presenting cells in a pharmaceutical conposition or a vaccine.
15 In an even further aspect the present invention relates to a nethod for
i nducing an inmune response in a human or ani mal. Background Art 20

- Advanced cancers represent one of the major causes of human death. No
ef f ect bveTedmidub &Féeldf treat ment have been suggested so far. Cancer
i mrunot herapy ains at destroying tunor cells by imunol ogi cal nechani sns.
| mmunot herapy conpared to conventional nethods of cancer therapy |ike
surgery, . : . - serious
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t he pot engyiné Qedpdnke M adinfrh@l 6N bnihAIRS aRbtheh BERSE thefnveMtidn Allatestdrges it
coul d be a good supplenentary treatnment to surgical renoval of primary

tunors, aingthed fop ogta'aﬂeg\aufdbxgeu@plmiﬁtimelldilswdi\wm eldeatit Svasancenftestidv anced

“st-age of diseasg it.could be. t only neans. of treatnent. as.conventional
ot hodd aPiEsR AtEns diveRTReRtid JETRp iR AEs o OHENUTS IS of
the | mung, 3yl &ifteréntiafioh 38k in AL e SESRY tHLpREGR iFvHRtion relates 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 At
20

PR

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
turnors, 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.




stances (antigens) that invade the organism The i mmune systemis able to
discrim- nate "self' from"non-self', and under nornmal_ conditions only to
devel op an i nmune response against foreign or " non- self W?ﬁws Even

t hough cancer cells originate 5 fromthe organi sns own cells ey are
treated as foreign by the natural i ne sys- tem However, this natural

| mmune response i s not strong enough in order to block the appearance and

growt h . The .t ask i ot her N ' . the ability
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I mmuno 10 therapy are which antigéns to target and to find the opti mal .

ant i gen mateSehi’ dtominow-selif'h end mmderaairel emdifionoonlzés devedordn dmmivgens ( TAA)
recogni zed by cytotoxic. T | ynphocytes (CTL) is _the nost efficient
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antigens are currently considered asr’{potentia[ targets for immunot herapy
and havehglappeasence anbearewib of ik benefe Adedasloaf snmenebempyds 1o IEpRScyt es.

The thre S e. Can 20 cer/testis antigens,(CT, anti gens Tunor
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one of the largest groups of shared tunor-associated antigens. CT antigens
wer el@r i thieraply| are 2Ehich angmsdd targeneidatvofing theibptmekbamigen jresmidtmunt i n maEyw
ot her hupan nalignan- cies. Anong normal tissue they are only expressed in
testis afg WS HSIEEses in placenta. Normal cells expressing these
antigens | ack expression of MHC nol ecules and therefore these antigens are
normal Iy not accessible for recognition by T Ilym phocytes. 30 This nakes
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the most efficient component to be targeted among known effector mechanisms in

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 cetf/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 lé.rgest 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.




"Recent clinical trials have denonstrated tunor regression in a significant
nunber of nel anomas and bl adder cancer patients by targeting of one
specific CT antigen ((N - shiyama et al., 2001, din. cer Res., v. 7,

pp. 23-31; Thurner et al., 1999, J. Exp. Med., v. 190, 'B.Mﬂk\pe@g&ms)). CT
antigen recognition by T cells has only been re 5 ported for so Cct
antigens and the correspondi ng peptidle epitopes determi ned. However, al

CT antigens coul d be considered potential targets for immunotherapy. A
corr el at i Berceot cliniealdyiplsdwwie slenwhstvpiet tumanrdgyessondnd sigmficangmeignbes ©fon has

been found jn a nu f mal i gnancj es Brasseur et al. 995, Lpt. J.
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tunor -speci fic_expression than the MAGE-A antigens. A third (group, t he
MAGE- C© anqridntor semepCdyantigens anectbe conreppanding peplade crisenes|dstermiieedhat t er n
of the -A.anti S,. CTl. L esponse aj nst, MAGE-C anti gens has been
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I mmunot herapy to sone of these anti- gens could be beneficial for cancer
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MAY 2006 yet.

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. 8. A, v. 97, pp. 12198-12203)).

In contrast to CT antigens, tumor over-expressed antigens lack strictly fumor 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 aﬁd 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,




The |ineage specific antigens, nelanocyte differentiation antigens and
prostate- associated antigens, have so far only been described for two
types of human cancers: el anomas and prostate __”:.;}gj;;;;@c
antigens is expressed both in normal differentiated tissue and I'n two

types of human cancers. In normal gifferentiated tis 5 sue these antigens

very rarely induce an i nmune response, however, these proteins becone
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nmel anonas or prostate cancer e&p_oy tarfga(;t ing of differentiation antigens.

10 Anpongnelmeomrsoarskprostate raneeta Jdis Bepdofaantiggesis expeesserds oty sl dat a
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usual ly negative For ex 15 pression of the antigens’ used for

| mmuni z decame (imogeniein edncer 88489 and in tHexqase bEthelanomakoil,is ppssidlé60- 1678) ) .

One possjbility. for inducing a, polyval ent inmune response is to enpl oy
whol e t detaghd-ler sellsrrensiiver againsh ansloReryie giicrpmiadiop antigenind Rydlls3, ~ us

, , : A |: I d
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vacci netgg@ﬁﬂ dfﬁﬁﬁﬁ&ﬂmﬁaﬂ@ﬁﬁgeﬁg@ | s lysed by a vaccinia virus. US

5, 635, 188 and US 5, 030, 621 di scl ose a vaccine of cell surface antigens fr?m
25 ®) anonma cells that are shed into the cul ture nedi um and subsequently

used as an anti-nel anoga vaccine. Sim.larl US 5,484, 596 di sclases a

ot hod dRPGAR B BOHGT Sf L RS FRYEas e PO LRI B ESE T2t od i nto
a human ;pag; &S _ilﬁm\ﬁﬁﬁﬁbfr;k?x Were Bbibled3 8! Sirfd ©F the MBlGRORtERY. | |1 nes
expressi ng shared I mmunodo ant nela- nonma anti gens and net hods of use. 30
An i npoHi@meveasempetially imnysevafcmelanotdasy thpythérspdiitie effact ofaswastibles and

admnistration. In 2 6 MAY 2006 .
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 imnune 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 Iysed 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 anfigens and methods of use.
30

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




‘5 recent years it has been realized that the nost efficient 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 anti §¢npaye ming

o

cells and DC based i munot herapy have already been used in difterent
settings for treatnment of cancer ((Kugler et al., 2000, 5 Nat. Med., v. 6,
pp. 332-336; Nestle et al., 1998, Nabure (Med. ), v. 4, pp. 328-332:
Thurner et al., 1999, J. Exp. Med., v. 190, pp. 1669-1678)) denonstrating
hi gh po- teeewtyyests it hias beetyrastizédrihahtheampsirefficant wiy off entigancdedivpryoleelt i es of
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" apoptotic bodies added exogenousl y. Hi gh endocytic activity is believed to
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vea - v: Chagmep SRR RS NS s ToimR ago ST S Rmemstii itk e

endocyt i Cteﬁ@%bf"t}ﬁé/wﬂ gmimRiadbg, DC coul d exi st has never been
consi dered. 20 WO 0127245 di scl oses a nethod of obtaining dendritic

precursor cells from periph- eral blood by standard | eukapheresis, buoyant

re of the cells ex vivo in serum

d it di ent trif t.i , | tur
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| eukapheresi's ucts In c

of non- husmfaceriat@njidictiofvwith MEHC gladd aipels. Tas aptikertprosentidyd dénkyitiar e used
in the culture nmediumand_ TAA are added for |oading of the DC s. 30

Thur ner e¢elif can hoomogpized by epliesicodicells- Meis msererp2s: extrer®ly jmpetey to a

ggazgd nfoggv&t;{l gtgirugld g%ﬁgg%gggaatp'pﬁgd A s 98 1HAP F};scsitegfor %BH{O?IG Bsfest Fom
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




by a two step nmethod where cytokines are added after day 1. The conbination
of dendritic cells with TAA's is also disclosed in WD 0128583, which

rel ates to an i munot herapeutic vaccine providing anti gef &Weﬂ@ﬂ&g cells
5 that have been pulsed with a disrupted cell preparation which includes
cell mem branes of cancer cells ingected with reconbi nant vaccinia virus
encodi ng at | east one innnunostinulating nolecule. Also included is

aut ol og Hﬂett t ijgens from el anonma cel |
lines in ect ed§‘:\/\%B aﬁrgiéglrr%bl nan?é%%rgtg%(?daﬁ?ﬁ ru! encoding IL-2. In WD
0129192 a nethod is disclosed for inducing a tunor specific 10 i mmune
response_in a patient, wherein antlggn presentl ng cells fromthe ati ent

are i nclisnteabifption @ﬁai@néleuc cpBe i %‘Ap‘o%;tﬂegbp sc&@seldeiaswcbﬁé 3

anti gen oaded..ant i re cel
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tr eatﬁm%apﬁav%aﬁééﬁrptn%@\wﬁﬂﬁpﬁ %Yﬁ@ate&%egéﬁé?érﬂﬁoﬁ %ﬂ'ﬁéﬁ VPR RIneeh-still
exists for safer and nore eff t co tions use i n cancer

i mrunot Heragsyof cBucdr oelis nifectsd stithutedoinbinant yaceima mmalegmdimg;msiem oak CT
antigens, to avaqid outgrowth of _antigen | oss ar| ant They shoul d, be safer
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nost  ef fémebing ILAN T WS 0BIBSL S misttial i9 Hilctosell fhntanting #tnotkpedifiesent
invention has solved these problens by careful selection of the nela- non?

cel 1'19 nsyrene @amrpﬂsy n:l lhepatisst, \fehﬁr@mtmmerrm@nm celietonythe E@tlb@‘e@}@e nt
Screen- Lcens i ch ul d be

tenti.al |
nar ot Bk B deat 2o efof o GaBER Pt By doven Hod Bty
opti zesmsgmaa@ 5nt@géﬁ%y§ehﬁn§%ﬂya¢mﬁﬁnsfe9é@tolfﬁégh fighit he DC's with the

whol e nel anoma cel |l [I'ysate irst aspect the present invention
relates to a phar maceuti cal conposition for in 2 6 MAY 2006 7 ducing an

I nmune r e_.in a hunpn or ani mal onpr|5|ng endritic cells pre-
senti ng gfﬁﬁlﬁﬁiﬁ Q‘I"ﬂ ‘@?@W‘gﬁe@ﬁﬁ% VRgenGss Oarﬂeia@@ﬁ%t OWREIET Have l’-’nIZ'I'OVeIBi

15 over the recent years a need still exists for safer and more efficient compositions for

bt

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.

-

P

Disclosure of Invention

25 The present inverntion has solved these problems by careful selection of the mela-
noma cell Iines 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-




*a) at |east five cancer/testis antigens and no |ineage specific

“cancer/testis antigens are provided fromat |east one cancer ¢

e

differentiation an- 5 tigens or substantially no |ineage specific
differentiation antigens are presented by the dendriti @ 6@%%,%@5 t he
e i ne ex-
pressing at least five different cancer/testis antigens and no |ineage
specific differen 10 tiation anti gen§ or substantially no |lineage specific
differentiatjion antigens, and c) the dendritic cells are i nmature (CDla
posi ti ve, deEiNg aRdgaRVRErespense ap@shuiney af ananald noinmyisingadendgitisfoelln ore-
cancer/testis antigens, 15 1n second aspect the present invention relates
to a met h&d" Fr’(%aa %lhﬁ'gallqu}t}w?ﬁ%ﬁtegﬁs aﬁﬁ%‘?ﬁr Wg‘ﬁﬁﬂ ogous dendritic cells
| oaded with at |east five cancer/testis antigens and no |ineage specific
differentiation antigens or substantially no |lineage specific dif-
ferenti at epn antf lgestdivecanparitestispntigens ampuo linGage) sppcidici difmgntistidreast one
cancer cell line e%ﬁ)r?.s]ﬁi ng the at |east five can- cer/testis antigens and
no | i ndagdeeReey pyhstagiipty marinceee speahe; didpentation, patigehsiast piesafed Bheage
specific .J&éirdﬁ%ic@flé on antigens, b) providing autol ogous dendritic cells
from sai d human or ani’mal, 25 c) using a seeding density of npbnocytes
between 5 x 106-20 x 106 cells per 25 <cne, d) culturing said dendritic
cells ex vivo in growth nedi um w thout any cyto- 30 trines in an initial
growt h ph&de, fthd enneer/ibstiscarsigennaregronidedfhernat leasthenti cancercesibling exg

ot

t oki d 2 2006 8 e) | oadi i d dendriti |l.s f d) with
The” cancoPriBee s e Hycbtu Shmee oo dnhaeds AR linsole e B R or

‘| east 19ne ijaARK ShtigRkor bﬁﬁs@anfﬁ@nméﬁ)lmeégé ﬁé&iﬁ@{ﬁﬁr&&ﬁiﬁﬁ% ahfigerR! &REN

invention relates to an isol ated nel aho cel I ne, ex- pressing at |east
five cancer/testis antigens and no nel anocyte differentiation anti- gens or

substantially n | anocyte differentiatjon antigens. In a, four aspect
the preserf? invﬁ?“ﬂn‘;f 1F15Icéﬁ%éret]@I&aﬁ%‘f’e?@?ﬁpﬁﬂm’%ﬁpu Wg%ﬁveeé@é I&D83p

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

ent?,

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




10 cer/testis antigens obtainable froman isolated cancer cell line of
claim28 in a phar- maceutical conposition or vaccine égr %aﬁdﬂgn In a
fifth aspect the present invention relates to a use of&de i cells as
antigen presenting cells in a pharmaceutical conposition or a vaccine, and -
where the said 15 dendritic cells age |oaded with the antigens in their
immature state at which point the dendritic cells are CDla positive, CDl4
negative, CD83 negative, wherein the den- dritic cells have been cultured
ex vivo in grow h nediumw thout any cytokines in an initial growth phase,
fol | onededy a wedingdayt demdrititheedle from g dvitintheosanceidienids artigenk bbiaimedef or e

| oadi ng [ he de;ﬂd}r%i tic cell with_at |east five cancer/testis antigen. 20 In
a si xt h Hepecvholesslllysan of thaad heasbone emgercelt inerastdod for i nducing an

i mune response in a human or animal conprising the steps: a) providing at
| east one cancer cell |line expressing at |east five cancer/testis 25 '
ant i gensined ehiftb aspeBP EROBRAL ihveatith Fé18fe816 balisORtedThblaftiha QI HiMbS&ant i al Iy
no lineage specific differentiation antigens, providi ng autol ogous

dendr i t i presang ot leaghfivai cdnbertestisomtigansrahd nd0melanoaytt udiffergniatioh ateidri tic
cells ex vivo i r.oowmt h nmedi um wi thout any cyto- kines in an initial growth
phase, f%qqsmagﬁ%tﬁ@&%miww @@ﬁﬁ&%ﬂt}% Bfn 2 6 MAY 2006 9

conpri sing cytokines, d) |oading said dendritic cells fromc) with the
cancer/testis antigens obtained froma whole cell lysate of the at |east
one canckr a delith laspectf therpragent amnfio reREE 1ol 2tiee idToa sRildplicgdedicgendritic
cells fromd), to said human or aninmal. 10 Brief Description of the '

» E) - » » !
Dr awi fig(OF/tashis ankgens pblamablesipmaniselated waaecen sellblénamof olpimn 28 én embate to the -
dr awi ng( i | Cho ol 1. shows nsitivity to lysis by gpl OO and
MART- 1/ %eﬁi i‘lspv:*l?%Igbrg§{§qccf]]§gggn‘fﬁfl§ﬂphocyte (CTL) cl ones of a nunber
of DDM 1 nel anoma cl ones.

D=

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 o {
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




15 Figure 2 shows expression of nelanocyte differentiation antigens gpl OO
and MART-1/ Melan Ain three nel anoma cell clones, DDM 1.7, DDM 1.13, and
DDM 1 29 anal yzed by RT-PCR 20 Figure 3 shows expressi ozléoﬂlé\ dgmﬁocyte
differentiation antigen gplOOin DDM 1.7 and DDM 1.29, cells determ ned by
i mmunost ai ning. Figure 4 shows expression of MAGE-Al, MAGE- A3, MAGE- A4,
MAGE- A6, MAGE-A12, NY-ESO-1 and GAFDH in the three mel anoma cell clones,
DDV 1.7, 25 DDMi1.13, and DDM 1.29 anal yzed by RT-PCR analysis. Figure 5
shows expoagsisiy oftolés- 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 by endocytosis of fluorospheres by four cultures of immuature

apl 00 spab 11 o 1erlife Pl bafiil <Hf ael] Birh i BAReeBi RO Sl Bt P*?y EE
cul tures feaBwasie icdll Hysate &thé apKast oetdanter $8ll ¢inoffroaby, bnd9 cel | s.

Figure 8 shows cytolytic activity of immne |ynphocytes of donor ANBI
agai nsi nelanoma cells, EBV-transformed B cells and K562 cells. Figure 9

shows cytql yti ivity of f donar 19/00 agaj nst

br east aﬁg squéﬁgﬂg S@Qﬂ@&ﬁ%ﬂgr@éﬁﬁ ﬁ%& Opp ‘En@%“%ﬂﬂag
expression of MAGE A, and GAPDH genes in breast cancer cell |I|ines analyzed
by RT-PCR anal ysis. 15 Best Mdde(s) for Carr iinng out the Invention Prior
to a discussion of the detail ed enbodi nents of the invention, a definition
of specific terns related to the nmain aspects of the invention is
prOV|ded:B'. pien ghte 105apang$) ¢ T- | ynphocytes: Lynphocytes are snal
nonony&lear mhlte bIood cells

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

Figure 1 shows sensitivity to lysis by gpl00 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 gplO0 and
MART-1/ Melan A in three melanoma cell clones, DDM-1.7, DDM-1.13, and
DDM-1.29 analyzed by RT-PCR.

i/"“"'\\

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-A1l, MAGE-A3, MAGE-A4, MAGE-AS®,
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. - | |




present in |ynphoid tissues and circul ating blood and | ynph. There are two
mai n  functional types, B-Iynphocytes and T-Iynphocytesg@wﬁﬂﬁhﬂﬁ@ke part in
antigen spe- cific imune reactions. T-lynphocytes (T cells) are a type of
smal | antigen-specific 25 |ynphocyte originating in thynus (in manmals) and -~
present in secondary lynphoid tis \yes (e.g. lynph nodes, spleen) and

bl ood, and which are involved in cel'lular immune reactions and aiding the
production of, antibodi.es. T hqcyt es, bear t s n-speci.fjc receptors
on t hei 8 LEviRrogR ey SR e gl hentic oL sl e B em on
the surfage ol @ndfikik cefl REIARE @ﬁaﬂé’@éhpﬁgfd WARBP G hagsAL eF DDRPL oBi ¢ T

cells 30 which recogni ze and Ki body cells that have becone antigenically
al teredgellssome way (e.g. by virus infection), helper T cells which are
activated by foreign antigen 2 6 MAY 2006 11 on the surface of

antigen-presenting cells and in turn activate the appropriate B cells,

The pendruie £ Ehbia LAY B iRt SPHRROERE AR b FRL ARnEF ARG SO ™
( CT- ant i1figlRfdaABILS, BN - tRMSRIRRID cARNGRIK 962 &41sm | i ne spe- cific genes,

representing one of the |largest groups of shared tunor-associated anti -
gens. CT-antigens were originally discovered in nelanomas but have al so

been faqund i ny ot her. human l.i gnancj es.. Anpng .nprmal_  _tissue they are
ony ex Mg foRE Shaliic MRy B ulitickBsno e Beafielt 10 Be et | 2

expr essiH}gasﬁlaﬁ&g hbusl Qe Rinds s \q‘)ﬁ%gssi on of MHC nol ecul es and
therefore these %ntl gens are normaf3 y not accessible for recognition by F
| ynptibcyt es. Lineage specific differentiation antigens: A group of A

differentiation antigens, so far only described for nelanomas and_prostate
cancer . Figekel @ shoye s3prepsion of\yM i fafrdl s0d SytPH games dndueast 6pneer 84 t he

group c ri 5 cyt jfferentiation anti- gens gpl OO
Mel aan%fﬁgﬁz%ﬁéémggg‘%%ﬁ% TRP-2, MCIR, AIM 1 and the
prost at e-associ ated antigens PSA (prostate specific antigen), PSVA

(prostate spe- cific nenbrane antigen), PAP (prostate associ ated
phosphat ase), and PSCA (pros- tate stemcell antigen). 20

15 Best Mode(s) for Carryving 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. ( T
Cytotoxic T-lymphocytes: 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 antigeﬁ 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 antigeri 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




~Mel anocyte differentiation antigens: A group of antlgeni%gﬁﬁ&fssed both in
normal differentiated nelanocytes and in nel anomas Zﬂﬁ
differentiated nel anocytes these antigens very rarely induce an immune
‘response, however, these proteins be- come immunogenic in cancer cells, and
in the case of nelanonas It is possible to 25 detect T-killer cells
reactive agalnst nelanocyte di fferentiation antigens. The pro- teins are

t hought to b %pon5|ble for the synthesis of the pignment nelanin.

Dendri ti c Wdhe § &P ABELERBTRrespRiHD e sanddn rfumracawé they spmiepripte Bseallss |

whi ch act 0S of exo ou
e R R T R e
surface nggamwggmtl@ﬁd@th@lrfﬂﬂ@n@gm | and Il antigens. The antigen
presenting dendritic cells can be recognized by cyto 2 6 MAY 2006 12 toxic

T cells and T- hel per ceI | s. The maturation state of the dendritic cells are
I m po for, their tic ac . Immature _dendritic
col 15 a o Gaesr/ g antide (‘@ﬁy Gens Aatenssanch Eiﬁhy.ca%qﬁ Of BEFRVEE e

dendri ti Dpéig : I .cel |
mar ker s Cgigé ECS& n%ée %%le oé“r%«lf‘l%gé .@5‘5‘5’% re?lsﬁﬁéb){ gars Seogbgel[t%d;\lhﬂ?" CDl a
(nore t hargeh)9CTFanfigess ivmre hmgm:ﬂlyl aistorered Qnﬂﬁéllahbm@s ot Held also Been
expression, or | ow expression of CD14 (less than 15%of DCs in the

popul at i orfOBbIHBENY|CFReT Bimamprlignansics unendnesraldisses thepege Onbs sxt han

rExosomes. Aere bl fesh8 Ao 3h oPhe Wofes i WBRl Nefrieh callpREr e EBR AR oyt o
“ori gi N0 angnAlRkPHER SNFISCGhSIEaTed Mhd/ iHeFFoRY tHebe/| &@'a}énﬁﬁn %erse

origin. 15 Cytokines: |Inmune system proteins that are o ogl ca onse
nodi f i er s noThesgsgble fornhmgnmoar’a}n"bbmlalmnylte&“- cell inmmune system

I nteractions, and anplify inmune reac- tivity. Cytokines include nonokines
synt hesi sed by macrophages and | ynphokines produced by activated T

| h t . '
(179} Iandle spetific Hitkicnligtiof Riigtns"RIKIEP | Rt Wi ipuiblhd, S |
20 sti mul amilyndescaibed for niejanpinedsi amdprogateuiacdr Thesey anifdéns are only immu-

granul pcyt e- ngcr.ophage coI - ony-stinulating factor (GWCSF), and
I yn’phofic)x NQEeIHR db Carder gelle and gleaﬁi'élul? peymprises the melanocyte differentiation anti-

gens gpl100, 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 inelanocyte 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-




bl asts and sel ected other cell types may al so synthesise cytokines.
Exanpl es of suit- able cytokines according to the inveng%p@T' gﬂﬁpe | L-4,
GWCSF, 1L-13, IFN-- FlIt- 31, SCF, TNF-a 25 Mel anoma: A walgml ¥ cancer or
tumor of varying degree of severity, which tend to spread or netastasize -
i n advanced stages of the disease. {goading dendritic cells: The uptake of
exogeneous proteins by endocytosis and the 30 presentation of peptide

opit obesen, thengHATEs Bl LIR ST Giohle QUPHLBRIFLIR ghshe' o Lo

ntia I heage

speci f i gjoremaIfoc Yiedr dhhfeivent eadoshicandtiviteN ImnhdtureCORRIY edllswarehthihe
present invention neans that the cancer/nelanoma cell line to be used for
pr epar i rigost affeieet el ifort loeding aptigensd 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/melanocyte -
di T 1 eq ey AR dedritgte @elszl Beﬁiﬂlgt% €8s il RScIRAE SxbhRAkioh A0 E&rtTR | afiom
cells are insensitive to lysis by cyto- toxic | ynphocyt es specitfic

agai nst tharkesy €Ddpe D14 ang| GIDBB Vit ehdradcfeized tbyati ldph axprdssiganst CDMai s is

| ess than 10% pg@tﬁ)i cularly less than 5% and nore Barti cularly less 10
than 290 @#Prg thath LfdYect Bdheipopulatien yare padtiveigr @D2g), s expression s

positivel i t) i i oL 1N S ific l.anogyt e

G 1 er enPraPaRih oo UREY (HRANER 1397 S PG o SRR b G PRI RN bt £ om
the genesDeay et Mew teﬁﬁrdski@ﬁ&ﬁ'eCBngle%b ey P8 a0DIt € irfl it ?élﬁﬂéﬁcﬁat 47N
antlfjens is at |least about 100 fold lower in these cell i'nes as conpared-
t o highipgosisiesior Ci¥83gel | |ines, as deternmined by sem -quantitative 15 1 .~
RT- PCR. I nmune response: A selective response nounted by the inmune system
of verte- brates in which specific antibodies and/or cytotoxic cells are

pr 0duCeCk 4438 B RomAUroghdRITLADY GABIS BF 30 BB e, dldARSPLRBRGA 11 ssue

and many ot her subst are recogni zed as forelgn’by body
(ant i gensfic offgn,pmddne prainced awd bddpetdd in esrochy Buingicellg of divefe delghed i s
known as a I moral inmmune response, the production

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. Cytokﬁes 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-u |

25 ' 7

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”.




-of cytotoxic cells as a cell-nmediated or cellular inmmne response.
| mmunot her aputi c vaccine: A vaccine admnistered to treat and/ or prevent
further 25 progression of a disease in a host already di@ﬁnmgdz rth t he

"di sease. 30 Autologous cells: Cells that are an individual's own I'ls.
Al l ogeneic: Cenetically different, but of the sane species. Antigen
presenting cell: Specialized | ynpholld cell such as dendritic cells, B cells

2 6 NAY 2006 14 and nonocytic cells, which are capable of inducing T cell
activation. Mnocyte: Phagocytic white blood cell related to macrophages.

Monocytes repre- sent another type of antigen presgnting.cells, which
mai nly r &hectermatsebyraiiallyune iﬂﬂe@%a%wfiq?@@ DECY B¢ ?Téllﬁa%}w&?? ed

P dendrit] |ls: CDl4+ | | - d
Coaas  cepraesonciuin i phssel s e ok 68 Elloot PR RIS LGPY o
after molyel izt | R) prep ‘n%wilbkﬂl‘ikﬂ_@”béliirﬁ%fsat_é\nbﬂcﬂﬂm tesgtess Minghgd pe- Wi th

ot her antigens predonminantly stinmulates inmmune response against itself.
The pris aific/nelentcytendiffeteatietion antigens mp powoudtstthetrwiblegsult IcHHPHSHER 6R t o0 be
used as e.g. an inmunot herapyti.c vacci ne. The nos i ci.en f
antigen d&¥YBERYe t‘iﬁpwwgéwfﬂlﬁ linsage i%‘??@‘@lﬁ W% cﬁ%%léelnhgh&f gﬁ%%/&\h@y of
aut ol ogoyg ﬂﬁ&‘i‘ﬁ%ig rfi&lns Shat UL AL Hhbmal @l Bte H4BRNLRS RPRkRIBHcPILT gens
fromeithero e three groups: CT antigens, tunor over-eéxpressed
ant i gens,toRdr lymehastengetificagaiiist iaemychwpeeifictmelansmie differénitiationlantri - al s
and so far the nost prom sing results_have beep seen with antuié% nfesf?romthe
oo N

. DSL P d
{group of tigens dlysieistless theni1§8n Larpolalynnss dhay 2%« 3re $3¥8 PIRES

contrast to antigens, lack.strigtly .t # g | as
het r (xR 2Pt atrnn e BENIIY A oty PR Bl bE SRR RA et
testis, ahpehfibies hgamﬁti I6RAES ¥odIREmdlAIceY R dibRrentiatibn antigeas| s ad@ch
distributi'on prevents the deve?opment of strong tunor rejection i munity
(due to etionithat amountf o RNA divngeripaciowe the genashewpdng the lineagtotise of
toler ancecilﬁg n‘f&%{l&% &?Perénr%ia%lgrsi %nggén%_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.

Tmmune 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 ceflular 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




sponse coul d be generated, the potential risk of devel opi ng autoi ninunity
wll be high. The group conprises a |arge nunber of azggﬁﬁps and severa
have recently been targets in clinical trials. 30 The Y?QQMiictions as
ment i oned above also apply to the |ineage specific antigens, which group
includes the differentiation antigeps. This group of antigens is also ex 2
5 MAY 2006 15 pressed in corresponding normal differentiated tissue, and
in healt Ladi v : . rVe: ' EaleRy ne attack due to
t he toIe&%%%§&#§hggghéwﬂ%@%%g?ﬁggﬁﬁfﬁPﬁﬁ%%%%ghﬁﬁgg@gg%#ﬂyﬁese nor ma
prot ei ns become i munogenic in cancer cells, and in case of nel anonas,
T-killer cells reactive against nel anocyte differentiation 5 antigens could
easi | y bilogecdet Bergosyheatwhita bloodueellrusiated th szdcrophagasli Miogogiites. Teprgr e-

vai | i ng nunber,, of cIinﬁ'ca,EIi trails directed a&gi nst. mel anonps_or. ﬁrostate

cancer effit gPYYEE BR5e? S BYSSPRHISnaLs: | A E-aqHVae PR OB e ot of
the pgesgntidl B{%quﬁ@?%f' ally avoid the presence of over- 10
expressegdéﬁaln él?l?}'(r&lteage-sp crfic |§'fferenti ation antigens in antigen mxture
used for imunization. In the case of nelanomas cell |ines, the group of

over-expressed antj-,gens, are extrenely seldom able tq i nduce _an inmune
r espons el rechspledenditioxeslisy Gl 4-a moneeyteh Prosegaly W@@F@&li’%ﬂoﬁ 6P3¢Hi s group

of antig i i ANocy if - f i ati- i - Lk shoul d
s R R e T B B e S R i et
result in stinulation of an i mMmune response against them (in practice this
nmeans that the anmpbunt of RNA transcripts fromthe genes encoding the
mel ahf- bymenetionhisarhtAaiigemn prastitganmixivreatwitle ather adntigens pedpoiimhntlyner | nt
the cell lines of he in- vention as conpared to highly sensitive cell

li nes, gm@@%FWeﬁﬁsW?gﬂﬁgﬁfsp ative RT-PCR). The presence of such

i mmunodom nant proteins should be 20 avoi ded and particularly the proteins

gpl100, Melan A/ MART-1 and tyrosinase should not be present. It is also an
obj ect oTh¢ beespridaseitiomnmdabs omat dmproved deerapéutid corapostign esbé ngpdads | east
three, particularly at least five CT anti 9en and nore particularly_as many
CT anti 98- HeHEnBOBSEEWICevachiice Ahe menst eHp@enhivan sdonfigamdelisty &0 ilsi ngl y
such gel l:eﬂs', BpRcially 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

Jm‘j\

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-




‘coul d be provided from nel anoma patients, which after renoval of the stage
1l or stage IV tunor have had a | ong di sease-free period (nore than five
years), indicative of immunogenicity of the tunor cells %ﬁ '\{,o

I ndi vi dual subcl ones from such cell |ines should subsequ tm b@ﬂﬁcr eened
for the absence of any nel anocyte differentia- 30 tion antigens,
particularly gpl 00, MelanA/ MART-1 anld tyrosinase. 2 5 MAY 2006 16 In
addition to nel anoma i mmunot herapy the present invention also provides a
met hod f gprebgeduini ogrresponding eormes giffeentiaed tsangrendr imheaidly fividusder types
of cancer. The reggH)erre ts. are that th antia;ns t ar get Fﬁd are shar ed

ant i gens 2Ry 3t vy 1} RAgemg Impgunesatipck dye ite igrdelcgance dp e adim Prakaings i n

oot ot nonmPéunERidl (b kD Gfind prORESe BloctR FRbnIRYrfOIPEARS, EOT =0t

carcinoma, pancreatic cahcer, reast cancer, ate

cancer, s#ubiDcEse Of lnhel SRinGds) Qi1 et Ve re@bandatiist nidiocytd GifRkergiatibn
carci noma, hepatoma, cervical cancer, Iung carcinoma, small cell lung car-

ci none? oramiggag epuldapasily bauleterted in patis tineteinthealtby gndivishialsi dvpreti on

therefore relates.to har,maceut. cal , com position for ipducing an inmune
response Yarliﬁ%g ROPRAT BEC%F%??I%C%E%?‘?% P%Fdnﬁéﬂaa%qm?% & E@s{]age E)ffnég’é ffng a

mul tipl i ohlby taeAR6LdiffeRtiafioR Bhti s, wherein 4 a) at least five
cancer/testis antigens and no |ineage specific differentiation antigens 15
or substantially no Iineage specific differentiation antigens are presented
by the de]g-_ dritic cells, b) the cancer/testis, ant i,gens are provided from
‘at. | east e BpRiest Qdhe Pressat Bwenten fo ispecificallyeannid the prosensepbaver-

‘cancefht estl ' 1 ' i fi i ffergntiat] ntigens
o subdt oo SyeP s IRa BEE e LIRELRRER Aol I FRERN BHER ufd &Y' 1R

dendri ti cingrilrhisatieme Th firedase f el risdelli s, tEDEoupesRdvey@xpRBstd a3 nega-
tive) during |l oading of the cancer/testis antigens. 25 Advantageously the

| oaded degRhS; Eecexggiely sigomublaipiaduss abimmune restonse, thesefaduexcludiog of
maturatiop,fag }'o%rrfe'gaéxge selection for this group of antigens. Regarding melanocyte dif-

.

ferentiation antigens they should not be present, but if present the amount 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
C— 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.




Dendritic cells are the nost efficient antigen presenting_.cells as

di scussed above, and it is another objective of the pre§§ﬁt?ﬁﬁvgm5ion to
provi de dendritic cells and par- ticularly autol ogous dendritic cells
generated from CD14+ nonocytes isolated from peripheral blood or CD34+
cells from peripheral blood or bonel@nrroma whi ch have 2 6 MAY 2006 17

been optim zed with respect to their endocytic/phagocytic activity and CD 1

Con. Thi A . : o d Lo Is i
thei r i rifniition, & Sndfontl RhueBRshRt Fhe afetehl SpfkBaclRlbHist® | Soor' s
have enpireiird foddndédvheah imnbre BspoiisBaf"a BmSabt uatrealafd olipRzgwaceni a,
(1994, J. Exp. Med. 179: 1109). O'her 5 suitable cytokines include IL-4,

GMt CSF, ¢ances, Thepmqyirembnts s tBCH e aiteeaé Mrgeted areshantd antig@®e and pre-

| munot her. ., v, 2 P, 229-236), i articular in relation to the pre-
sont "\ vt iR B DtpriRatines piobmawn Y potiesra by iclaly hésd

Sur prksi RgLy 2 i, Exanml hi s

met hodt 8o r SR S Bl ColoBut i Al n e AR Cat Mot tiodl
medi um wo¥driamt cameyr, Qyrottatel cuBser, Bqwdinow E¢lblagimntd) spleasd glanfl dlar@i@shaby a
second grow h _phase in fresh nme- dium conprising cytokines before | oading
t he dendiengl eelbearpinomes bepaiomp, @rvisalganker, fmgeaseisemacsiadt gell bngmarvi ty.
The initj.al. qgro hase.according to the present inven- tion is from6-48
hour s, p@%??%&?ﬁ%#f%ﬁﬂwa\m hours, and nore particularly from 15 20-28
hours. Previously it was believed that the endocytic activity of all
immature dendritic cells was equally good irrespective of the culture g
met hdd. Moonsemhadienatit shopresed inventionhietaime yelatgs do reparmeckutiealnont or t he

production.of stable mature dendritic cells 20 and |.0oading the dendritic
Cel I's | rPeiarm IorindiGig & FPivne FesOnsRiER £ 1A ORItk FIPPTIYRE O8Rs, | ( i

possi bl egtiQe 0hiAhRsd t it : i -been optimzed in
respect o (t:ﬁelisfﬂ)e%doc%%ﬁlggﬁ@%tﬁk&f@%ﬁ%{sﬁﬁ{r}ééeﬁr%’bo |%eu£t t he present
invention therefore relates to a pharmaceutical 25 conposition as stated
above, wherein the dendritic cells have been cultured ex vivo in growth

medi um wik Hdaest 4 eapepikienésantigenn and npilineage sproifip Aeeentisdionondgeny a
333?& ?éPXﬁb@taBﬂ%ﬁ? o ifEBES S8R Bl iAok A AR R Bl A thE Geh
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 anfigens 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




'cells with at |east one cancer/testis antigen. 30 Since a multiplicity of
CT-antigens should be provided and particularly nore than five
CT-antigens, the present invention in a further enbodi man@&@ﬂﬁgt V\%

"pharma 2-6 MAY 2006 is ceutical conposition as described above, er el n
the at least five cancer/testis anti- gen are provided froma whole cell
| ysate of the at |east one cancer célll |ine express- ing no lineage
specific differentiation antigens or substantially no |ineage specific
di f f er enttican Dmnmeﬂlvglﬂmsaspﬁct\m dheir cleidcytlgfphag)cw’an aplvighead Gbd aiekpresver al

f 5 | I i K | 1 di ti
he- col | S10t 149S it arbalioved 4 BatE o dpaRiie eI ﬁaﬁgvanﬁgamwen Wioltel |

| ysat e, plancl § " £3r.are
renmoved ‘@;&%&R% uégcgéon aneEPée‘l'lQTrﬁ? f At orﬁa@% en%%e);@art [ @Fg@e odi nent
t he presenmeiivde iy Sallisd andsLirateqehiy; @mm cBaup Mad I17®; da8b}. i Gthens
descri bed above wherein the cancer cell line is mel anoma_cel | I|ne and

the | |5ne@gﬁa@p@ﬂoﬂﬁnﬁsdnﬁméﬁéﬁﬁ,e{ﬁ%ﬁsﬁnmﬁén@&ﬂepﬁélaﬁggym -ofAlters

differentiati ens In a rth di herre

di f f er entt ﬁ‘i %ggﬁt @HEO@Sﬁpﬂ% ?8892%%@ ﬁﬂﬁ“i?&rm lf gé/%h BE nase.
15 Dendr'sfehgm@@dﬂo%ﬂae' gwkﬁvesea%eyéw&e@%ﬁfemmsmﬂﬂ, @resent invention will
be optim ze In respect of their endocytic activity and CDl a expression,

and they can advanta- geously be applied for antigen presentation in any
conposi tion qr, vaccine for use in i nqQt her apy. .Acgordi.ngly. i n urt her
‘enbodi merRUIPHENEYYE Ve APSh{NEI: pEsheER 1B Reaime 2B, Hi 5%6@6?}@3

dendr ic, I Fg(e‘;,] %@ﬁ.p‘l,&ﬁ
corrpoisétl(%l%%orﬁgﬁ%ra Cl 1&,8& éﬁ%ﬁ%msal auL] Inj(l)ggus gﬁ% rrtirc celaflg Have been

cul tured tokey irV on finitigh groteth Phdid) TolldwEdbY assevond privtheshasa irafreshnirer al
growt h phase, fol- lowed by a second growh é}?ase I n medi um corrprl si ng

cyt oki nesdlnew@m@nmcﬁgkmﬁébemmadmgcth@éw tie eatsinesyltariade's vEthaite wi t h
t | t f /1 est 25 Ot t ndri t
o oot i SRR R, 0B R PR R L Bt g
ceI I T usi g isWesthts-a8 HRule HRes&iae ﬁ‘oﬁhl?—?@%vfﬂs, k@ dageR Particularly from

15 20-28 hours.

/,—u.\

Previously it was believed that the endocytic activity of all immature dendritic cells
was equally good irrespective of the culiure method. Now we have discovered that

by applying a reported method for the production of stable mature dendritic cells

/""T
! '
R

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-




plished by fusion of dendritic cells with the cells lines according to the .
i nvention. 30 Ina further enbodi nent antigen presentatiop is perfornmed by
the use of exosonmes. Exosones are snall nenbrane vesi clgﬁ MAYepgiscyti c
origin that are secreted by nost 2 6 MAY 2006 19 cells in culture and have *
recently been described in antigenigresenting cells and they are capable

of stinulating i mune responses in vivo (Thery et al., 2002, Nature Re-

nvent | BRG] G0 YROHROR af Apdketedd sPoBoiisnbing e af RarCR SiERles i AulfL oL

| oaded %éﬁ hrefirob RRAfrdrh ¥ VRS €8l 18t dthe Bt jed@bndRende deliNire ex@eesspeci fic
differentiation antigens or substantially no |ineage specific differentia- .

tion aniigeodineagerppacifiodifférentidtemsantigena or substandiably we lineags speetficancer
cell line_expressing at |east five cancer/testis ntigens and po |ineage
speci f i BifreRtiaton hgesh Anvheje el Jysade sap &fm f?bé%lllif SPYes afyaYs §98Lifi c

di fferentHati ' 11611 | | L. rom said
nurm ofPUaHig € 5 Bty R oBeO bR M BQRRHE FFRALS Wi pr el U
medi um wié1BObE fragMing whd thawing Sinithe a8l1 1y¥atd, Ahig covbprigRakesolliblelmawed by a
second growth phase in nmedium conprising cytokines, 20 d) |oading said
dendr i t riel,eermslly partictss ang rameved hyaeandnifigation endiei §i Nobt ai ned froma
whol e cell lysate of the at | east one cancer cell line froma).

Advant ageously the dendritic cells may subsequently be matured after step

d) byt ?fﬁc& Lo b Ok ACIOERiHEht@Sto% Sharhiacdiftical bo- TNF-a
and PCE .oggﬂ n anéte gp%ﬁ?ﬁéﬁs thegprtlasent in\(/)en iaon relates to a ;o
pharlifac gutitioa las desgriteid -abbie whettin imatdreebyel pind sranmalmbhe slidpe, aidt hr oug tg '

d) above, followed by a matura- tion step. 30 Enpl.qyi ng.the known net hods
for thethpchegageispecibe dyémentiation agigens arﬁamlﬁmﬁm@%ﬁ%@ﬂaapn ABHEC | ear

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

In a further embodiment the melanocyte differentiation antigens 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 (9—3
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
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2Qg6 20 average yield of dendritic cells froma starting

on of nononuclear cells has previously been rep eg.t,0 about
%g) .ﬁAI{n«z@gder to

106 dendritic cells, which is required for one com plete cycle of

vitch et al., 2002, J. Infect. Dis. 186: 1242-1

ion, it is necessary to start with 109 nononuclear cells. 5
that the cell concentratiofo during adsorption is usually 5 x
this amount of cells will require 0,2 1 of nmediumfor the

8éllsSiheRltufhd H@\re&%mﬂggjwﬂ des@ibeded iantipéoprdsemtidpesells ahd they
ion. About 60 g of GwW

to draw froma patient even if performed in two draw ngs
th sisgtlifhithenéhbodiment the mresenit devdnnign trbletesfio armbihal ftw olftainieg

15 One possibility is to. enploy | eukapheresis that rmits the
auigtogoug Wendiap celliloaped with atdensh (¥ e SaRcerdeiis anygesand Bedibre i s

S G U, Sy S e T

88 laBtibéns, BONPYiSing the SBpst ti ne-consum ng and costly, 20 which in

| increase the total price of vaccine production. In addition,

ent can be processed on a single | eukapheresis equipnent. This wll

& chey PHIVEHE Ganet a0k sAne i Prromins o otk e il e 5!

have repo adapt ation of “the nethod of” dendri
epedific difftrantiAladn arffigensri es, and reported a yield of dendritic
to 40%of the starting nunber of nonocytes (or 13% of the

nunber of nobnonuclear cells, as nonocytes represent on average

4yof t he MRRYWELIE3buLEafic IREAIRIEhRNEMan or animal,

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,

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.

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.

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

) of F and 30 gg, of 1L-4 will be required for
arstGapablefof gimidatingingeimeTespensge in vive (Thégeetaio dRP2. Matgre Ressue

lastic ware. Thi i | result in a net price per vaccine which
e Q%B&Frf&?mw@ﬂgym@aﬁ&t)i on, in order to isolate 109 nononucl ear
omthe blood, up to | L of blood will be required, which is hardly

a&@%rﬁaﬁﬁdno 'ﬁﬂ%zrtgééﬁfgtét]f% a-igﬁé?é?ftitaﬁoﬁtanﬁ@errl]sz&oﬁibsfai'lﬁaﬂm flﬁicagéfbt hods

ic cell




30 dendritic cells, however, were |acking the expression of the CD a

mar ker, which nay indicate their inconplete differentiation. Since
expression of CDla is essential 2 6 MAY 2006 21 for t@ﬁqq‘@) @of t he
present invention this nmethod cannot be enployed for our pur-% e.
Therefore, we have instead opti rn'zezgI the procedure for generation of

I mmature 5 dendritic cells from bl"™ood nonocytes, closely nonitoring the

e vl 1 Bl Ul AepBib By BRRO ¥ BelipE PR of TherRbBERT b S TS A
a read GitbyiMSyRA Pépotrﬁﬂ 6 DRt 9% Qlare9ith BEAISTOOR ML RN t i C
cells, we have selected followng criteria: high (nore than 50% :

expr essi B2e125CDI In ardekr getrfid 01 0f dendritessellshwhichSsgrequiprdefosionn cofn-CD14 10
and |l ow (|l ess than 25% . expression of CD83. Thegsresults of our optim zation
as descrilBEPYPR of Facnation. dsisperesratye stetisifa 05 moRonyplgas %ﬁﬂér tance of the

del ayed addition of cytokines on the expression of especially the CDla '
mar ker. 15 Furthernore our studies have revealed that it is possible to

obt ai n aAyguelifly @iat ahe ekl RYehtaTRinuaR ke Adorptich Gehduallyi § & ho%phl, ekiar essi on

of CDla marker generated from nonocytes, by controlling the initial

concent r&ndwi adfcefpmol yeawire 8.2 hef srediimdor Bspadsarition sep.rndohasassdr cel | s.

20 In a further. aspect.the present .i.nventi.on r ef es a met hod
For  opt it GE PR, cor ASsRerlhmraie beut B we MR S pke o
mononucl a4 @il be 'ré’t;(dﬁflé@f%r tﬂ@gé}&‘i‘aﬁd}ﬁoﬁ@&ﬂ&iﬁg cHRE Sk tWelPhs TREOENbES 1S
between 5 x 106 -20 106 cell18 per 25 cn? in 6-8 nl of medfum Wen usipg
a T2H0f | aistissug hiltirephastic avase.drttis mgll mesulten aafet pHcerperocacoas whichetilden 5 x -

106 - 15 RUEBBidelnftions st Sider ‘aplaiele PARGTEIAE CEDS Bernidelsod 00 - 12"
x 106 cel Fll_f)ﬁf blood ‘Wit bh '}e(@\.lﬁgﬁg%tvlrlﬁgﬂqg h&f}ﬁ))? %bgg%&% 1Bt ddaGP bt %aﬁlnl‘t()gene' ¢

mel anoma ce I'nes are pro
even if performed in two drawings separated significantly in time considering the

poor health of the patient.

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. Imnwnol. 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 f
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 CD1a marker, which

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




30 in step a). The nunber of allogeneic cell l|ines depends on the nunber of

sui t abl e subcl ones that have been isol ated and screened for the absence of

~mel anocyte differ 2 6 MAY 2006 22 entiation antigens. ﬁ'ﬁeﬁﬁﬁr@ﬁgel | lines

-

provi ded the better are the chances that sev- eral ininmnodom nant
cancer/testis antigens will be represented in the whole cell [lysate. In
one enbodi nent the at |east five CT2hntigens are provided fromat |east
two allogeneic cell lines. In a particular enbodi nent the allogeneic cell

| i nes ar doséepuipesead the presdapbinvention Husoetoad earmedhe emplmrd fori@r pEeacc
01112338) (Both cell lines deposited at the European Collection of Aninal
Cel | cul tA?f®s, CAMR, GB-Salisbury, WItshire SP4 QJG United Ki ngdom on 23
Novenber 2001). Anot her aspect of the invention relates to the above
particular cell lines and also to 10 other cell |ines expressing at |east
five CT arHerefores wathane ingtba optiingzedi feepootdure tfoozenamiigend immature
substantially no nel anocyte differentjation antigens., Accordingly the
preserft idendiiii¢ ally Som béOddnamp%m gloselyEpariere 3@ Increagag E‘ggﬁfs’é%ﬂéi ng at

| east fi cancer/testis _antigen i ffer |, alel

anti gens %H@?P%F%Pf@mﬁqug@t%ﬁ%g%}g} %?#?%’?‘g%li ?Saﬁ{le eﬁgﬁl@ ?’%?ﬁ?ﬂ rl‘Sémd
parti cul %foh‘@g"téhtﬁﬂﬁﬂhﬁ@'d@ﬁ&%&@éﬂs, Wsnegad duPRMen for(tEEAGkerRd 888&h- or

DDV 1. 13 (ECACC 01112338). Accordingly the present invention also relates

to a pharpeantinneairedeniniss céllsnwerhage selebisd foflowing crijerdssdngh (mowsribmn

e R RS o5 A SR

ph:arnwe%&%q&g%ﬁ%oﬂeﬁggﬁi@ddﬁ@giered to a human or animal, wll in-

duce an inmune Tesponse I uman or animal resulting in the

stimulation of the production of cytotoxic T |Iynphocytes in the human or

animal, and in a further ob-_ject the invention therefore rel ates %% a
rising

met hod f oFhe fedulés efgpurwptimizatienassiserithed;in the cxamplenbglowrhas demepstead

cancer t abt roeBRfoscf s Riey AT i RRE GRM AR e PR R R gens o

subst ant i @k IODNPmbilReage specific dif-

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.
1 20

- In a further aspect the present invention therefore relates to a method for optimizing
the yield of dendritic cells generated from a sample of mononuciear cells in which
method the seeding density of monocytes is between 5 x 10%-20 x 10° cells per 25
cm’ 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 108 cells. In 2 particular embodiment the density
is between 6 x 10%-15 x 10° cells per 25 em?, 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-




ferentiation antigens, 30 b) providing autol ogous dendritic cells fromsaid -
human or aninmal, 2 6 HAY 2006 23 c¢) culturing said dend@iﬁtm cglls ex vivo
in growh medi umw thout any cyto- kines in an initial gro X ﬁse,

foll owed by a second growth phase in nedium conprising cytokines, d)

| oadi ng said dendritic cells from wi th the cancer/testis antigens
obtained froma whole cell |ysate of the at |east one cancer cell |ine

(10 &), il Sl PG5 Kt RS IR0IAL hnGShbShd EALE) sl 0 human

or ani na particular € € above ne e cancer

cel I 1'ineral $miietiamatit @ancltbstisi deige@N&illR tdpperrdsiped iple cell
differentiation antigens are nel anocyte differentia- tion antigens. 15 In

some caskysates Impne embodinpgritabe at leasiplivy e agtiganscire proddeslifrom afleasit ol ogous:
den- dritic cells. fr the patient. In.thjs e j.t is.possible to

i st b eftgendiscts ek 1 GprRititgn R omert e el borgic GATIPS 68k es
priorsto p ' A, ), I - The
dendr |5t [ Iceéfggl Flja%)r% g?%%gé?g@%%so%ﬁocyt)egﬁo@ A@nggpﬁ@tzﬁf%%@bt ai ned
froma b{Buill cdintihes depositedest theeEajopbhio @@hllection sofalAsdmaplo€sil bleltlres, not
necessaré to _%t art from_apheresis cells. o it is contenplated that the

i

Al
et hod & 5 BulisbHEy. o isbire SPANIG: United deinadem o2 L URpHRE200Rb st ep of

adm nistering to the hunman or animal, a substance that induces activation
of T I'ynphocytes after step e). This could be acconplished by adm nistra-

tion of @An@thet hspecObf te HventidiLrabiteSR hel ADVOB aftibuddrSR1101s @B lafjoe t he use
of agents that nay increase the |level 30 of éxpression of the -

cancdf/ t ether selhiines exprebung atlqastefier Cllgantigenstaniercceklanbygeadiffoentie at {
Least one el anoma el by DB YA SR S SISt 1 1T 2
the present invention relates to an isolated melanoma cell line, expressing at least
five cancey/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 it 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,




24 ence the expression |evel of sone testis-specific genes. It has been
denonstrated that the denethylating agent 5-aza-2' deoxycytidi ne (SazaCdR)
~can induce the expression of the MAGE Al gene in NAGE—éwgmg%a@h%f mel anoma
cells ((De Snmet et al., 1996, Proc. Natl. Acad. Sci. U S. A 8 093, pp.

7149-7153; Weber et al., 1994, Can 5 cer Res., v. 54, pp. 1766-1771)).
SazaCdR i s a cytosine anal ogue that Zdcts as a sui- cide substrate for DNA
met hyl transf erase when incorporated into DNA at the target site for DNA
met hyl ati on, CpG di nucl eoti des. Denethylation in eukaryotic cells normally

| eads to iyncreased .gene. ression in viva. It has heen oposed t hat
Vet AL aDt v arsiriE SR SRR s it i v B en s HRBE SR e Yy on.
fol | ow 10 ; I | atq ~whi :

oo s, T A MR o R BhAN, NI Sont ERADTRAS i BB | e
shown f orcayprésingreytbieines,of the MAGE family ((Lucas et al., 1998, Cancer

Res. , % 58, pp. 743-752; Lurquin et al., 1997, Genomcs, v. 46, pp.
397-408)) and for the GACE ((De Backer et al., 1999, Cancer Res., v. 59,

pp. 3157-3165; L 3: 4. : [ r c 02, . 1619. 15 1625))
and LAGE (“(Li eltluh%lﬁé ,Sglfgcbeé] ,%%%?icr?.% g[az’ﬁ% gf %s‘:h?%%?“ﬁ)fe%.an%gi‘b“- %%5@)‘3 gene
Fani | i es. frdihes whole cefl Ighateohmt at icakt due dafiGer¥NNBRe Tt apf MAGE genes in
tumor cells is supported by the fact that the expression of nany other

testis-specific genes, whose presence was not detected in tunors, was not

upregul ated b zaCdR treaf - S et al., 1997, Bioche

( Bﬁ_op%ys . %es . yﬁaﬂﬁr{ng\p_a%l@ ﬁggﬁgé?n(d%% Ofgg g@’?} o) toaﬁarﬁi]]é‘h%% Of HEMPAGE- B
genesiphe tunor expression have been detected only for those which are
activated by SazaCdR treatnment ((Lurquin et.al., 1997, Genom ics, v. 46,
pp. 397- 4B8) particulandubodioment af gmosbovermethed ttwrcanteit dedl desritdwkRhboyteof CpG
sites in the pronpter region Qf the MACE Al gene and the expression of the
gene has® » 3¢ g /s age seectiie diffsrepfiationjapdigeng\ye metanocyy differentia- 19, pp.
7327- 7335ﬁ3n?]§§%6h§1 one enbodi ment up-regul ati on of expression of the CT
antigens cou erefore be done by denethylation of the DNA encoding the
CT antigens. In particular this denethylation could be induced by
treatnent_with SazaCdR__Yet another way of up- regulation of CT antigen-
expr ebsi oft g0 gases if will bietdiBieullf tonprovisieesudiicicntt arhamiteof 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

-~
h

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 [L-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-




30 These two types of treatnment could be used either separately or in

conbi nation. Such treatnent may be enployed only if c ﬂger/testls anti gens
remain intrnu 2 6 MAY 2006 25 nodomi nant. Many CT anti gé gr ouped
into subfamlies that include several nenbers (see Table 1). They are the
MAGE- A, MAGE-B, MAGE-C, GAGE, LACE gnd 5 SSX subfam |ies. For the other
antigens only one i ndividual nenbe? has been dis- covered so far. These are

0 e T et ol Y AP e R 0

consi dery e E&loRn
cancer/ tgg{i ?‘%Baﬁ'zl ggna?ega% %gé%%yt 1%63!&5&"&1‘%@]1% 1:6,2%preMAGE- A3,

VAGE- Al of VREEMATE-AT5gbCE: AA GRAGE-ragatiter BBl hmabels AT Swtee! Al |
VRCE. 510 950rBIece el Metek ST onck. & VRGP 6140-ies: Wsbeniak: 694 (8. O, 20
pAGE-f“‘%Aé@ %3 20 PR 2 Tl e S il S £

LAGE- | b,cidy stpfate P TBBX nxshiiyllranSierasé ,WlﬁﬁXn&rfS%&mtcSﬁNﬁ aﬁﬁmﬂaﬁgeﬁ
menbers: BACE, SCP-1, TSP50, TRAG 3, SACE 3R al pha, CT9, Cipl 30 2 6
MAY 2006site for DNA methylation, CpG dinucleotides. Demethylation in eukaryotic cells

normally leads to increased gene expression in vivo. It has been proposed that

MAGE-A1 activation results from the demethylation of the promoter region, follow-

o

10 ing an overall demethylation process, which occurs in many tumors. The activation
effect of 52zaCdR on gene expression has also been shown for other members of the
MAGE family ((Lucas et al., 1998, Cancer Res., v. 58, pp. 743-752; Lurquin et al.,
1.997, Genomyics, v. 46, pp. 397-408)) and for the GAGE ((De Backer et al., 1999,
Cancer Res., v. 59, pp. 3157-3165; Li et al., 1996, Clin. Cancer Res., v. 2, pp. 1615-

15 1625)) and LAGE ((Li et al., 1996, Clin. Cancer Res., v. 2, pp. 1619-1625)) gerie
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 tumnors, was not upregulated by 5SazaCdR treat-
ment ((De Smet et al., 1997, Biochem. Biophys. Res. Commun., v. 241, pp. 653-

20 657)), and among the MAGE-B genes the fumor expression have been detected only C
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-A1 gene and the expression of the gene
has been observed ((De Smet et al., 1999, Mol. Cell Biol., v. 19, pp. 7327-7333)).

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 freatment 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 treatrnent may be employed only if cancer/testis antigens remain immu-




-26 One of the largest groups of CT antigens is the group of MAGE proteins,
conpris- ing three famlies, MAGE-A, MAGE-B and NAGE—C 5 The MAGE A genes
represent a famly of 15 cIoser rel at ed genes | ocated 6 May ‘%MBng armtﬁ
“chronmosone X (region Xg28) ((Chonez et al., 2001, Cancer Res, .
5544-5551; De Plaen et al., 1994, |Immunogenetics, v. 40, pp. 360- 369))
includ- ing the first identified gerd encoding the antigen MAGE- Al
(previously designated MAGE-1) ((van der Bruggen et al., 1991, Science, V.
254, pp. débsridedr’)). In the 10 mpjority of the investigated tunors only

t he expression of the MAGE-Al, -A2, -A3, - A4, A6 and -Al2 genes has been
denonstrated. Recently the expression of other MAGE-A genes, including

MAGE Al {JJ | 8, hi
Al O ((Huééllii&%%ﬁ“@%% S gF?HRtfﬁolP"o SPhiEges %’81 Bl %%’g%?) - A5
MAGEA8 and.dMshte”D). ( (They R0 eV AGE-A 1 $9RGH-B! MAGECEN GAGEVLARE a88. 15

664-669)) has al so been” detected in several tunors. The ab|1|ty to present
pepti dé e&SXcsphﬁmlhem diurzbel olthyer aptigemxomdy Brieyingivodiea] esemi$eTTiay blears direen

1643 164750/ %@vﬂ%@bﬁ%ﬁ”ﬁ fropst, ihaC, Uil db 15 o "0, 20

125- 130 t
921- 9303 §CT %ﬁ%ﬂo{ﬁs‘ﬂe aai‘mgé’% é%ﬂd E%‘]rzeh%\]p‘ﬁ[ﬁ%?u%%ﬁhe Jngsmggl
3329- 3337x)éntloM%@Fconﬁae1(eﬁEarpmérﬁialm ts fdr imnh@her§@ncer Res., v. 59, pp

2668-2674)), MAGE-A10 ((Huang et al., 1999, J. Immunol., v. 162, pp.
{6849- 6854)) and MACE-Al2 ((Panelli et al., 2000, J. Imnunol., v. 164, pp.

~4382- r cells can.also recognize 25 MAGE anti gens and
corre 8-{ ﬁ?@ﬁ&@nﬁﬂtw&c “%hd MAGE- A3 antigens have been
identlfled ((Chaux et al., 1999, J. Exp. Med., v. 189, pp. 767-778; Chaux
et al., 2001 —Euor J Tmmunot, V. 3I,” pp. J.UJ.U-J.UJ.b; VERi ci et al., 1999, J.

Exp. Med.Family 189, pp. 871MB#Efeys 30 MAGE expression has been detected in
many types of human nalignanci es. Cuta- neous nel anomas have the hi ghest

| evel of MAGE-expression{(up to 65%for 2 6 MAY 200627 .
MAGE-A MAGE-Al, 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-BS5,
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

&)

[ i
N gt

LAGE LAGE-1a, LAGE-1b, Ny-ESO-1
25 SSX S5X-1, SSX;Z, SSX-3, SSX-4, S8X-5
Sepatate
members: BAGE, SCP-1, TSP50, TRAG-3, SAGE, IL13R alpha, CT9,
CTpl1

30




MAGE-A3) ((De Plaen et al., 1994, |nununogenetics, v. 40, pp. 360-369)),
whil e ocul ar nel anomas usually are negative for MAGE egy?@f gﬁﬁﬁ((w cahy
et al., 1996, Int. J. Cancer, v. 66, pp. 738-742)). To a lI'eSs ext ent
MAGE antigens are ex- pressed in other types of tunors such as manmmary
carcinomas, head and neck tu 5 morse |ung carcinomas, sarcomas and bl adder
carcinomas (for review see (van Pel et al., 1995, I|nununol. Rev., v. 145
pp. 229-250)). A high expression of MAGE-Al (80% was found in

hepat ocar ci nonmas ((Yanmashita et al., 1996, Hepatology, v. 24, pp.

1437- 144809 of MAGErgbés orotips ONUTatideRls & fher orMsf MAGH gebsns,icongxis essed i n
significant proportions of |ynphomas, including Hodgkin's |ynphonmas, where.

its 10 enptlwesifonilies, MA&TH-A; MAGH BRewdM@@Efber g cel | s ((Chanbost et al .,
2000, Blood, v. 95, pp. 3530-3533)). When a tunor sanple is found to be
positive for MAGE-A4, the gene is usually expressed at very high |evels.

Th f.am 7 I i i

021, 3 e B BB R 3 e o enes

( (ChonreZogg agh .of cBftdosofierX €regRasXq28) GChompz eb&420835Canden Ras, et6lgl . |
2000, Int. J. Cancer, v. 87, pp. 55-60; Lurquin et al, 19%3,_%&2m cs, V.
46, pp. B9PSAHSPPL; PrPlacpgs ale 3%, Inmemogenetics (v.MAPPRIS0-3PD)eitshissed i n a
ignifi t, f t.i.on.-of, t f ' i i :

cxpr essi R Bt PRt e RRnodae fR e AL ot RS emiBe, o

t umor SM@E&@((%%I{Em %en e28001991NBcichee, GAPSAL Pﬁyzmzlﬁg%. %ﬁa@o))- The

seven nmenbers of 'the fam |y are located in the X%ZG- ion. The ~
A1AGH Cmgjendy hithehresstisated thifioxsdorly thenenpreisionodf the dldeFedl,i-vd, e v

S8 oo Ahadeand AT g B GredetruNTHE AR PRESEb oo e i "
Tobe. praA R Ehts ok B PG A1 Rurk, A3, D0U8,ARET, Chcht 195 B, by
r epr esent6R766))f MAaTE-AVOCEH Gingatd ll, sl 9INATEIGRANEN] 07,1152, ppcaB49z6854M, t he

Xq27 region_but in contrast to MACE-Cl, this_ protein ha&lno repeti- tive
port i on. MHEEA M Glrel & and MAEmdér €Serramaret @B, B9, riaE- eancenet €3 BBnt i 30

st S5 AP ER0 et 000 BUT ST AER 51 w5750, 581 e0)) ™ 278
The ability to present peptide epitopes recognized by cytotoxic T Iymphocytes
(CTL) has been shown for MAGE-A1 ((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. 3325-3337)), 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




-28 Several non-MACE proteins with characteristics of cancer/testis antigens

"sanples is very simlar to the ex 5 pression pattern of

.

“cancers (¥

have been described. One of these was the BAGE antigen ((Boel et al.,
1995, Immnity, v. 2, pp. 167-175)). Its pattern of exp ' held t UMD
@FW@M i gens,
with an overall |ower frequency of expres- sion (22%in nelanomas, 15%in
bl adder carcinomas, 10%in mamary c?3fcinomas and 8% in head and neck
squai nous cell carcinomas). As for the MAGE antigens, the expression of

BAGE cor r MAGEsAN (D¢ Réaent eigad., d994 unmupogeretiss,i wrd0, Tipe 3BAGR) anttilpen
coul d be recognized by CIL' s, and antigenic peptide epit re identi-
10 feed. AFUIERARIRATRAS HANA!He AW RSSATE rIOr { VAR oxgrassion, @Blsalist ¢t ebed

epi tope en y - 1 Vi . _ Exp.
Ve, Ty, 14358 T CabE b V% ob, PRETAER B0 4 EReCUER A anidiilite - (P
i ncl udi ngpidseedGhthdr 1y GE-timbbs gehess ff QJarcthomas] 388d add nBtloku- Chem ,

- v. 273, pp. 17618-17625; De Backer et al., 1999, Cancer Res., v. 59, pp.

3157- 3565 mopadun parEinedease saramas argbisladder caxginomasi(for reyiewt sz, (vpp Pel et
689-698)) ..t GE- 1- PAGE- 4 s_((Bri np et al ., 1998, Pr Nat | .
ncad by al f6eg il G750 795 S A BT Rtk Srpigesion DAL o) |
Chem, v S0 KAGE - jy nkmann
et al., 288(?/383&9%%%%%?#%%%&?, V. %%ﬁéq .%545- 15%}8’) ; Tﬁlggmgggﬁ’of t he
GACE f ani bp. 14861440k ddA GEprd) tre contra8i\tFethea A GBGE agtiganseisexpresse i n a
significang fgoport I on of mfl anonas '(24% , sarconas (25%, non-snall | ung
@75 1cafb RECRONHORR ok Lyrnphipas, (nduging Jadgiin g demphemas, svherpogs 25

sever dp ClARkhge 1o r i@l 9 R ebf Wbl Bl ARPERINLU . B0 p! hod

(sero- |ogical expression cloning o I I’es ‘uman

tunors) (OSppp.rB53@t3383)). WHER a th¥eE saMipld is f06Rd to BEipositive $or MAGE-AS2, pPp.
11810-11813)). One of them NY-ESO 1, encoded by the CTAG gene ((Chen et

al ., 1997thegangdenetallyespressedhaitvery high Igesls.pp. 237-240)), was expressed in
23 of 67 nel anoma specinens, 10 of 33 30 breast cancers, 4 of 16 prostate
cancers, 4 of 5 bladder cancers, as well as a propor- tion of other tunor

t2 ypes, butrhe WY GEOB Zeflbs febr&sdht A E£6iyBE 297 Q8ReCBbAtel i8R feb{R8 D288 md MAY
15 p22 of the 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-BS5 and MAGE-B6 was detected in a limited

‘C’ 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 aﬁalysis of the selective gene expression in
testis and melanomas ((Lucas et al., 1998, Cancer Res., v. 58, pp. 743-752)). Iis ex-

25 pression pattern strongly resembles the expression pattern of the MAGE-4 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 MAGECA#, 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)).




29 al., 1997, Proc. Natl. Acad. Sci. U S. A, v. 94, pp. 1914-1918)). In

a nel anoma pa- tient, the CIL response was restricted by A- A2, and three
pepti des recogni zed by a nel anoma-specific CTL |ine have Ry i2egtified.
‘This antigen was also found to induce a HLA-A3l-restricted CTL response in -
one nel anoma patient ((Wang et al. 85 1998, J. Imunol., v. 161, pp.
3596-3606)). In addition, NMHC cl asg Il restriction by CD4+ T |ynphocytes
has been described, with identification of three peptide epi- topes ((Jager
et al., 2000, J. Exp. Med., v. 191, pp. 625-630)). A gene honol ogous to

CTAG, _hasevbRt 865 NMACHEProl6ins filtesharddiristias BE catedHestis Ghtigétiehatt babn, 1998,
hit. J. Cancer, v. 76, pp. 903-908)) has a distributionin different

tunors destded. OneNf théseESEs the BAGE greiigen (§Boél d@dt, 4895 nlnuhenigry. Band of

L X e W
e TR S A Gt Loy i b«
sel ect edsiéd @704 ienMiidontys, M¥GEn BladdeibmtinofsdeE] 0% iAGamda satbhemaki es. | n

a particul ar enbodi nent the CT antigens conprise antigens selected from
MAGE- Al ,aniiriSe-indeathnee- gk sgaamong cellsaringgnasines-fns thevNEEGEnhgensyAGE- A9,
MAGE- Al Q, MAGE-Al |, - Al2 GE: MAGE- MAGE- B3, = MAGE- B5,
VAGE. £6, DRRCBLSBIER ORRERE SoTTlkeimith e et BimonpaaesomAREBADE oo o
BAGE, ChffRigtn G roco @Ry OMEE: dng SRt pEAEE: GoirBiSTndte IRAGE: 8

o Eso ek goti b mathizia by A g b e it e e s,
SSX-10 Swf.25 2, SSX-3, SSX-4, SSX-5. And in another particul ar enbodi mant(..’

the CT antigens conprise antigens selected from SCP-1, TSP-50, TRAG 3,
SAGE, |L-13R alpha, CTpll. In a still further particul ar enbodi nent the CT

chiEoeTAfHBHTR SNPGRS e T s Anal s A

the GAGE-1 gene {(Van den Eynde et al., 1995, J. Exp. Med., v. 182, pp. 689-698)).
This gene belongs to a large family of genes, including the GAGE-I - GAGE-8

15 genes ((Chen et al., 1998, 1. 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. 8. A., v. 95, pp. 10757-10762; Chen et al., 1998, J. Biol. Chem,,
v. 273, pp. 17618-17625)), and the XAGE-I-X4AGE-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

D)=

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 (gero-
logical expression cloning of recombinant cDNA. libraries of human tumors) ((Sahin
et al., 1995, Proc. Nail. 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 Iines ((Chen et




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

ot her antigens not specifically nen- tioned could al so d as long as a
‘multiplicity of cancer/testis antigens are used, 5 and ﬁ%@fﬁ%ﬁﬁly at

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

| east seven CT antigens. A further g#bodi nent of the present invention
relates to a use of the above conposi- tion as an i nmrmunot herapeutic vacci ne

for the &I eadoEProQNERNACEE. SATBEAGoNGit] pmriol4+19¢8)| dymendlandmarphanoma
cel | -based conpositions or vaccines is_the presence in_a host of a
mal i gnanéigntthe@TAresninse wee sostricted by dTeA- AR cnddhres papidesgrengnizsd W be

presence of primary t, nd.in this.case .ai_m. | . not
Do b Bepeb HATy Bl b PRt B, M B3

devel Opmc?iﬁﬁuc%fa Brp ATRBESEAS6Rd ST e&spdnsd ﬁy&n@&eﬁﬂoﬁagdaﬁeﬂqmngr@@nm nant!y
expressed I n netastases. Yet another condition could be renoval of primary
or netsasti@pBEl. Tunmundby votbiepp. BER63606) Imeadditian, MIdCatlagsi] restnictionnby hi s

case the aimof treatnent is the preventiqn,  of _tupor currence. 20 Tunors
that expidadt delanphocyies 13 ibS@’h@PFﬂ}@dhl“ﬁﬁb?deﬁﬂg%@g ‘E)ét%&%ﬁ REPq i @t ed or

restrict i I 0 t t S t e N0 4 y i .

Ther ef o_rggPec?g((ﬁ‘\gg’\f!\%n{] ?‘}a{}? g(r)]’ j(;@{ QX%}%‘%@@Y(@?& of Bﬂﬁ?@geégﬁﬁ%’ﬁ%g ?gpsy may

be of si gRIFTAGNGR rbdtntlphesh §éschibed MEhie bbrs TIAGMIYL @hé e, 4P Tnt.di a

uni versal nel anoma cel |l -based vac- cine. 25 EXAMPLES |In the follow ng the
/present iCaneat,ioriouppl 98E9P8)thnsra distusuticar Bodiflerent yuprs wdlegto NY-

non-1jmtj e i ments. .30 anpl e | spl ati f el anocyt e

di ffeitﬂ‘nﬁéif?ﬂo?oiﬂm@rﬁraé?qaﬁﬁm% %i?e@“ﬁf of ths SD iR S165% 6P ke 2006 31

MAGE genes ((Lethé et al., 1998, Int. J. Cancer, v. 76, pp. 903-908)). NY-ESO-1 is

one of the most immunogenic tumor antigens identified to date.

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-
L., 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-S, GAGE-6, GAGE-7, GAGE-8, NY-ESO-1, LAGE,
PAGE-1, PAGE-2, PAGE-3, PAGE-4, XAGE-1, XAGE-2, XAGE-3, 8SX-1, SSX-
- 25 2, SSX-3, SSX-4, SSX-5. And in another particular embodiment the CT antigens
comprise antigens selected from SCP-1, T SP—SO, TRAG-3, SAGE, [L.-13R alpha,
CTpl1. |

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-Al2,
and NY-ESO-1. |




noma cell line. DDM 1 nel anoma, cell lines obtained froma patient with a

| ong di sease free period. DDM1 nelanona cells were cl c}ﬁand 8 cl ones
were screened and found to be negative for the express% Yt?ﬂﬂﬁ)Si 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; DDv 1.11, DDMw1.13, DDM™m 1. 24,
and DDM 1. 25) were further tested r the expression of two i mmunodon nant
mel anocyte differentiation antigens, gpl 00 and Mel an A/ MART-1 10 Mel anoma
cells were routinely cultured in T75 tissue culture flasks (Nunc) in 20 m

of RPM %@%ﬁ%%ﬂ@%ﬂs@eﬁx\%bﬁﬂaﬁﬁ Eds tﬁ%ﬁd@‘s%‘&ﬁﬂﬁ%@d‘% b ﬁﬁmfl Iveehdlincal f

serum use I n-experinents n In tiron of I muné response aga| nst

dendri t ithe cehtest of dmdpswiitinvemioan hﬁWemﬁt lothey smtigenscrdt spgeifictly was-adapt ed -
t o medi-um cont aj ni ng 15 2% human serum ( HuS) Oel | s were harvest ed by
renoval tenedeanldnalse beusedbagiong as grmuk §1¢ya>ﬁ@ BRSPS UGBS a7F Uged. -0, 02%

10. 20 e Pabd U g ot s M BASHy 4R R ohdh SR AANIRLS, (O

centrif ygeeabtiRSen AT Bfitig@Rl ri fugation at 200 g for 5 min, the su- pernatant
was di scarded, and the pellet was resuspended in culture nedium cells 20
were counted, and 1. 5x106 cells vvere placed into T75 flask in 20 m of

culture di um i on of and A/ MART-1 .anti gens was

Cest od b Tadh Rt PR Qe PHECTaRURIEOR Telrie Al S ee LSRRy e, s

i nduced §y g@l{p@e ( Rﬂﬁ% i fic against these
anti gens. #‘gﬁﬁ%lg%%ﬁ% t ercglr"'ofggj?}%?%%“g‘? t hes aﬁB&CCTL cl ones previousl ¥
(Kirkpn et al., 1999, Cancer Imunol. Imunother., v. 48, pp. 239-246).

Mel anome_ cel | s, were harvested as descri bed above, resuspended in culture
medi um Qususrndition fer enployoent ef Mmelasonisaedil-bRSHCOMIISIINNS 9 MaPTIBEF It 0 an

super nathPrSEr D HPeRar aatirenty hEe Bt i e ARt Ry %o
cul ture tipdéoHNd bE presthce 6f pHBRS RMdiQand 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 éntigens is predominanfly 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 1, |
Isolation of melanocyte differentiation antigen deficient clone_s of the DDM-1 mela-




2 6 MAY 2006 32 lution (0.1 nCi, Anershan) was added,, and cells were

incubated in a water bath at 37C for 60 min. After wds |mvgi dlee tines
-with RPM-1640, the targets were ad- justed to a concentration at 5x104
--cells/nil in RPM-1640 with 10% FCS. The cyto- toxic |ynphocytes were used

at concentration of 5x105 cells/m . CTLs and target 5 nmelanoma cells were. . .

seeded in 100 | aliquots in triplicatedlin 96 U-bottoned m- crotiter
plates (Nunc), spun_down at 200 g for 2 min and incubated at 37C'in 5%

- O2. After aomagelllnetes were spun down at 250 g for 3 min, 100 | .
supernatant was harvested and the radioactivity was determ ned -(Cobra
5005, Packard Instru- nents, Meriden, Conn., USA). The specific lysis was

cal cul at ed FSOM-islaséBs eall Pind®obaid¥d!Fom Boatbitswith a08fy BREARSRES phiiv®
experinment are shown in Figure 1. Fromthesé results- it follows that only

two of the iDRYimelenomawelsovme clanedsandBilane? werd sceRived and foumé to be

conpletely resistapt to lytic attack by CTlLs, .indicatin ossi ble | gss of
Ehe” expr cbs MEREYS [ dhf APTESTIOn HabEsuiest el GPPEICcit it S t0e oo e -
t hese nel a- : : : it to Pl t | )SS
of antigen ggpre%%%ﬁﬁ%%gg%%@ se gﬁ%ﬁ@%ﬁ#%%&%@?@@%@%ﬁfng
for these prioliDBM:.RT-IFOR-Ari8] 3DM-124] 663 DIBM-3$.26% veers furthetotested: frer
super nat ant was di scarded, and the pell et s sol %I ifzed in. 0.3 nm .‘gf
Cel | Lysis $o¢ e%prssﬁlferps"r? E%e AR ORRIIRATES AR ARALY R 5, TEiatin aDRRIENS,:3P198

| sol ated ac ' t manuf acturer's instructions, precipitated by
%ﬁa%&%wo ‘?%3%

saddi ng two “volumes | sopropanol over the |ysis solution, washed’
‘wi th 70%¢@et hanol and re-hydrated in 10 | RNAase-free distilled water. The
i sol ated RNA was treated by DNAase to destroy any trace amount of DNA.in

the prepar atielanoma cellnwergaysissty, cultrmed ineh > Respciqubmraiacks (Bang) 1 20 on)

the sanpl e, SRV TPAPERARN (BlayHttafen spaBliRaRa apt i ABRFDOREIC .

term nated IBoraddi nl xpepfmdnts bnDNdasKort. b dinnvidic imFoﬁ@ag&mst afeNArisenEdIBSi S

was perfornmed by reverse transcription_ in 201 total vol- une using | 01Al

RNA.  For t hileadsdryish enelangrap csrlypate, sellRgroyyth iies adaptedota gedipp containing

15 2% human serum (Hu'S). Cells were harvested by removal of medium from the cul- |
ture flask and addition of 5 m! of 0,02% EDTA in Ca,'Mg—ﬁ'ee 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,'ﬂ:-le 'su~
pematant was discarded, and the pellét was resuspended in culture medium, cells

20 were counted, and 1.5x10° cells wére placed into T75 flask in 20 ml of culture me-
Expression of gp100 and Melan-A/MART-1 antigens was tested by determination of -
the sensiﬁvity of melanoma cells to lysis induced by cytotoxic T lymphocyte (CTL)

25 clones specific against these antigens, We have described the properﬁes of these
CTL clones previously (Kirkin et al., 1999, Cancer Immunol. Immunother.; v. 48,
pp'. 239-246). Melanoma cells were harvested as described above, resuspended. in

- culture mediuxﬁ, counted, and 0.5x10° cells of each clone were transferred into an |
11-ml conical tube (Nunc). Cells were spun down at 200 g for 5 min, the supema'tant' |

30 was discafdcd, and the pellet was resuspgndéd in 0.1 ml of culture medivm. 0.1 ml |

of N2,CrO, s0- . '




(G bco BRL) was used according to the manufacturers' protocol. |ncubation
was 30 perfornmed at 42C for 30 mn, followed by 45C for, 30 mn and 72C for
2 min. |11 cDNA was used in the PCR anplification contdifi fol |l ow ng
in 1xPCR 2 6 MAY 2006 33 buffer: 50 mM KCl, 10 mM Tris/HCO *( .0), 1.5
MMM Cs, 0.2mM cresol, 12% sucrgﬁe, 0. 005% bovi ne serum al bum n, 2.5
pnol of each priner, 40 sMof dNTPS® (Phamacia LKB), and 1.25 U (1i) of

iyt SR T ShGh bpShatal s ARG, b oS Wi pPEE 4R nPbe Rt v o
the Sa'T%"/p@%f 69 .f)t@kitér!@ébﬁinog ﬁgéer ﬁﬁ{é@%ﬁtﬂg{vm-qm@qa@%ge@mr@ra@ssi on in

the tunor cells of a variety el ected antigens in si t aneousl y per-
formed rested k®asonSartstion as 5810 bedlivAnkin REMIL i640heiie 16%pECSmEhe sytad i n

ThOL 1 dAPEe ypbBsyin Aeransed s ORI RRRER o 0h oM S 1EA PR e 6
dd i ; i d
Snod | iaPIBTabE et Bkt Hited T 3030 o SR RELAEET, bOTrPERskH hi.cn A

anpl i fi Gagtiten p%ése(ﬁ&:o?ﬁs%ﬁm_cdm @D 460 foofor 3Dnsik Gnd GRabhed at3T°Cde,5%nd 72C
for 40 see) followed by 10 inin at 72C and cooling to 4C. Anpli- fications

wer e perGQs.mbftend houmeplates-Wineesputasivavinrpt RERzIps Bamirg 400, LiNawamagant

controls contai neq al,iguots of.water ihstead DH lified

o s tohenoaed ahordF HdeStinis) fae Rt loirheos ElatEindill | 11 B0,
of the r =S f A 3 ' t i Hgghol d

gene. Nerghlz}iltﬁ|S’\C/)IgI eﬁ?%ﬁ?gluabggA?egggg%%%%g% ?%ggtgk?&\}l Pé%,d #\A’C{M}?‘ng%giﬁncr eased -
numbE) dbrrayial Besulfhef queadpietantativeosRperitiend bieoshownan &Figwpd: Bred these LY

el ectrophoresi s through 2% agarqgse gel at 100V, stained w_th ]{eTéhi um
br omi de resulisisfplews dhionbUwe pf the mxestigntethmmelasprrienesy D&%Mr re 20

cordi ng r ) ho htial } . r of
cor i 9 HRLINa, WEBBBLLA MG RS AL AMALE CYE RlaChe bhSUTREr of
the sel aftipd effressivgRE @ Wdiditdd@ePuBbRE dffeRitbtidd Afideas iciiekemeldhe PCR
reaction was conducted wusing 3- or 5- fold dilutions of the cDNA tenpl ate.
The i nt emgna ¢looes.t he resulting product bands after el ectrophoretic

sep tion was anal yzed by i mage analysis, nor 25 malized by intensity of
t he PDH product obtained using the sane tenplate and at

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 pl 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. 131 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 1.2l DNAase inactivation
reagent. cDNA synthesis was performed by re{rerse transcription in 20p1 total vol--
ume using 10ul RNA. For this purpose, Super Script I 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.
1ul cDNA was used in the PCR amplification containing the following in 1xPCR




-the same dilutions, and the |l evel the corresponding RNA transcripts was
conpared in different cell lines. Table 2 A igonucl eoti de sequences 5' -3
30 Gene Primer 2 6 MAY 2006 34 5 GADPHSenseAGGGEGEGEGAGCCA
"Anti - senseGAGGAGTGGGTGICCCTGT Gpl  00Sens e GGCTGGT GAAGAGHCAAGTi

Ant i - sense AGAGATGCAAGGACCACAGCC Mart - 1SenseGAAGGTGTCCTGTGCCCTGACCC
Ant i - senseGGCTTGCATTTTTCCTACACCATTCB3MAGE- Al Sense GATTCCCTGGAGGCCACAG
Ant i - senseCCTCACTGGGTTGCCTCTGIC MAGE- A3Sens e ACCAGAGECCCCCGGAGGAG

Ant i - senseERECIAM RKTIGACEAGATTTEE OVEHE S/0SE isnBABRACHOACABTAXGEE 12%

Ant i - senseAAGGACTCTGCGTICAGGC MAGE- A6Sense AGGA
Ant i - < o SSONT AP AR TG ORI 113 DEIOh 66 CAABABER AU o AOSHRs
ot |- s TR P AL TR B et The

ACAGSCE
ANt i - Senﬁﬁ%mm%ﬁ%@% Theay Batitesprofiudesiemmplifaation coilddereféssi on of

the nel anocyte differentiation antl gens gpl OO and MART-1 in 3 nel anoma
cel | cbhondentlyDbitlated DO Farhs raaccidtommndmons thus, enabling us to compare ex-

pression in the tumor cells of a variety of selected antigens in simultaneously per-
formed reactions. Sequences of primers used in these experiments and in experi-
ments described below are presented in Table 2. In all reactions, a “hot start” proce-

dure was used in which Taq polymerase and dNTPs were added to the reaction tube

AN,

10 at an 80°C step between the denaturation and annealing steps of the first cycle. The
parameters used for the amplification were 30-38 cycles (94°C for 30 sec, 60°C for

30 sec, and 72°C for 40 sec) followed by 10 min at 72°C and cooling to 4°C. Ampli-

fications were performed on a Perkin-Elmer GeneAmp PCR System 9600. Negative

controls contained aliquots of water instead of cDNA. GAPDH was amplified as a

15  positive control for the reaction 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-
(:j 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




25 1.29, shown in Figure 2, clearly denonstrate that the | evel of RNA
transcripts in the DDM 1.7 and DDM 1. 13 nel anona cl onegfgrwzgah 10% FCS

is also much lower than in DDM1.29 and the intensity espondi ng
product bands declines wth serial dilutions of cDNA tenplate nmuch nore )
rapidly for DDM 1.7 and DDM 1. 13 %corrpared to DDM 1. 29. According to
sem -quantitative RT-PCR and after 30 normalization of the data by the
transcripti on IeveI of housekeepi ng GAPDH the Ievel of the rrel anocyt e

anti gens* Sawe wars—tes ] 066 35

t han 1%@% corrﬁﬁg@dl ng Ie\@@d}g(}g@g}a@g(j@gmm@adapt ation of the
cells to the growh in 2% human serum a slight increase in the expression

of the nel anocgt e dufti- &ﬁ?ﬁtl at i(GAGEAGHEGTEICGEHDW) coul d be seen by
RT- PCR [ 1% DDM 1.29. 5
Expr essit ahgfl gpggg )ﬁg‘?eﬁe cel (I) gqg&&é@@@&@%‘%ﬁéﬁ IZ&) human serum
was afso investigatggd; é‘n% ggFG fac ﬁ%GAt@%AC%ﬁI;t have been

ips p ace [

cultured on gl ass cover I nto pefr After rinsing with

col d PBQMiagiel | s haveSseheen fi xed GAAGGTGTFOCTETGOACTE@AGCEet hanol - acet one
(1:1) for 15 mn. After drying, cover sli were incubated in PBS for 1

mn and stained accdkifi-Agnseo stéﬁﬂ@TE(ﬁéggaEE GROWACCATEIRE art using as

2" sccortATEIbba e o1 | nyl T8 ARETOGRTCRSTNEARy anti bodios

(Anersham), and as tAhg @eﬂs%age”tCCTélh@EG@mGC@?mT@d (Arersham) . As
seen fromFigure 3, no staining could be seen in DDM 1.7 cells, conpared,”

to the | MAGEAS si veSessai ni ng deAACCASHAGRUINCCGRACEIAG. Vi sual i zation of
a |large nunber of ceJls showed n of the cells
(1 esi tlhan 1 % was ‘%‘H%”Sf’i;]s\‘?e in éﬂéE(%fffm{:M#@%éhow) Among
DD 1. Sqﬁ@é §ro e sa @%g o of cells was
positively sFal nedwgsoérng%pl 00) (rni?g@ﬁﬁj 5\@‘%&? termne | evel s of _
expressi on of MAGE- AAgtidenNé- ESO—AA&}GA@E‘@S:‘G@@TCD{GG@JC'[ ed RT-PCR reactions
using priners for these antigens (sequences of g ners are presented in

Tabl e 2)MAGE-Aesul t3n8¢ conpar i AGRAECAGNEESESACET nRNA coding for

15 Anti-sense GGATGATTATCAGGAAGCCTGT
MAGE-A10  Sense CACAGAGCAGCACTGAAGGAG
Anti-sense CTGGGTAAAGACTCACTGTCTGG
MAGE-A12  Sense TGGAAGTGGTCCGCATCG
Anti-sense GCCCTCCACTGATCTTTAGCAA
20 "-ESO-1 Sense GGCACAGGGGGTTC

Anti-sense GCTTAGCGGCCTCTGCCCT

The results of determination of expression of the melanocyte differentiation antigens
gpl100 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 transcril:ition level of housekeeping GAPDH, the
level of the melanocyte antigens’ RNA transcripts in DDM-1.7, DDM-1.13 was less




-MAGE- Al , MAGE- A3, MAGE- A4, MAGE- A6, MAGE- A10, MAGE-Al2 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 %En@‘amhgssi on of CT
"antigens is known to be up-regul ated by treatnent of I | the DNA
de-net hyl ati ng agents 5-aza-2'-deoxycytidine. W decided to test, if

expres- sion of MAGE-A and NY-ESO 1 3froteins could be up-regulated in the
DDM 1. 13 30 nel anoma cell clone by such treatnment. Cells were seeded in T25
cul ture fthask% ofithe cafréspondihghteves in Didlval 20- Aeex yeaptatibnnel Wescelidded at
final concentratiion of 1 M r. _ 2 6 MAY 2006 36 Cells were incubated 3
days, thdhe gEiinings hyrmengemm, anelight insreasa dn theararessing @b she melenoeyge t wo

days, cel}/. .e.harvested a escyib above I pati.on of anti.gen
xpr esst SRR HEBHE T sRETEIraRE b8 AT e NLEER, BBt pilud pliferts

Fi gure 5,1%dgmnsdiaipendigliev iEDDMERsgENt Of cells with
. b-aza-2'-deoxycytidine the expression 5 increased for all tested CT

antigehs. Exam | pe2. Generation of dendritic cells with increased abilities
to prese exogenous ofejns. 10, The unjque prqoperty of dendritic cells is
that the @Jﬁssg%gﬁ&ieﬁ)g&wgthﬁsﬂks Hlapied; tad %&Owthéaa%f{@m@h SEYICPRS AT L s .
Maxi mal L Ld . t ej ' socl- ated  with the

I mrat ur qutr%%a X%?O%%ﬁé‘ﬁg%nﬁ g’ 13?% nﬂ%&ggéﬁ{f‘? Eg%ag%hﬁa‘?rog'c‘%l%%g%%eﬂ a- tion

bet ween pihipg placet dniaqiet idishe fA X rifiehd WethlcoRPBS L 611k Bat B&RYixddpwitRken
antigens _ for_recognition by CTLs specific against these antigens, are

(absent. Trecelontxise of mehartaeatonrddii)nfontlS aiini A§er dyying, opter rilipe

> [ f. | dritic || ith. high abi,lity t ke
Oxogerdu Ve ipbTRe PSS R Y el i iaded Yot otiitedf B miu ot bRSSBcy 1 o
activity jafthdeadpdihk GsaRE IRstafibba® sl ndkitd b aififhol{R IR AN LD ENEREHOM

exogenousl y added nel anoma |ysate.” 20 In the first set of experinents we
opt i mi zedNyoMarkeishrasosecphd gotiyadies ddridiinylated shkés antynowae Vi rgitibbdies of
| ynphoki addj tion and use, of TGF-beta 1, which was shown to inprove
gener at i ?rgfaeé'ﬁ)}r?%i g@ﬂ teagpRtny isBtayIdin- Ioranesd pheerham)odd Sevang et

from Figure 3, no staining could be seen in DDM-1.7 cells, compared to the inten-

15 sive staining detected in DDM-1.29 cells. Visnalization 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).

ﬁ 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-Al, 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-regulé,ted 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.




al ., 1999, J. Immnol., v. 163, pp. 1737-1741). Dendritic cells were
typically gener- ated from50 m of peripheral blood $t5HmYmOSi tive
donors eontaining 25 25 mm of heparin. Blood was spl 50-ml tubes
containing 12.5 m of Ca, My- free PBS (named bel ow as PBS), and applied on -
Lynphoprep (12.5 m placed into t 50-nml tubes). After centrifugation

(800 g, 25 mn), 10 mM of upper la wer e taken into a syri nge passed

h h d [ 1
wor o b Gl Baf nbibaen 3 e A BRoftuy 75 SBuipeal vl M 1R %8G Fo1 o
di I uti ongyh &l 1RBay Pl %?éﬁ’@h@.gﬁésﬁﬁ%g d@é&rﬁieﬁ%o@é%@ﬁgnﬁﬂmﬂbt@ f Etlﬂ: nat 450

g, 7 min, and afteérwar fter each centri ugat on t he
super nat exyiressim ﬁra@ ddl¥ &0@esc3ibed ch”bsva,ra‘iﬁﬂthaimtutth,epmbﬂtteﬁ imetigire- Suspended

in5m gf PBS un conpl ete di sappear- ance of cell aggregates. Fresh PBS
was addedemensisatg hﬁﬂelt weatment ehoelisvitl Srazerd clpeXyey@dinadhe expsrssiasd. After

| ast gen e-suspended in 5 mM of adhe- sion nmedium
conséh%i‘%lg&%kﬂ%ﬂt%sig&@laﬂﬁ%%ﬁth addition of 2% of plasma, and 5 after
counting, cell concentration was adjusted to 5x106/nl. 3 nm of cell
suspension were placed into the wells of a 6-well|l plate (Falcon, non-TC
treat ed)Examplgl2y 4 wells, and incubated in C02-incubator for 1.5 hours.
After this |ncuba i,on, . non- adher ent I \er e coI I ect ed and nonol ayer of
adher ent LML CLAG HCEeasen D O CRQIFROOHS DIORCINS 1 of
cul ture nedium consisting of RPM nediumw th 10 add| tion of 1% of pl asma
(DC nmedium . Reconbi nant human GV CSF and IL-4 at concentration of 1000 ,—-
U nl 10er thednigde prapertyvsf deabiitic celld isdlia shdy earp:3ent Akbgenous yesteing s v

i ncubation, nedium was, corrpl etely changed in tw wells (cultures 2 and 4).

For t hi sTecREifigm 8o£3| A6t E@Xﬂlﬁ@]oabéhW t@é%ﬁkefﬂmeﬂ@b?@méﬂw iBagsagi4 of new
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pl aced back into cultures 2 and 4. To cultures TG-beta 1 was
added at fcfummgn@mmbm(eﬂs cpeafic gainsyheso aAtlgenS ammbsamuaThﬁefdm'we
phag iC i,Vi t enerated dendritic cells s de- 2 ecte RPM
40 et EtH P hrgn Bt % £ PBiisk 4eS g oo gt gell

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. Imnwnol., v. 163, pp. 1737-1741). Dendritic cells were typically gener-
ated from 50 ml of peripheral blood of HL.A-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 pm 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




.several wells of a flat-bottom non-TC-treated 96-well plate (Fal con) as

well as in centrifuge tubes for 30-60 min. 0.5 mM of each DC cul ture was
transferred into pre- treated centrifuge tubes, and af fugation
4 G AE s

(200 g, 5 min) the supernatant was discarded, and pel

it

re-suspended in 0.5 m of DC nedium Mediumwas re 25 noved fromwells of
the 96-well plate, and 0.2 m of eagh cell suspension was added into
wells, two wells for each type of culture. 10 1 of stock solution of Flu-

oSpher es NREEIRAI R HeDeBBEWak HSuspRAedIndS el WEPRY weaddonlee ddppergubat or .
After 4 hours, cultures were harvested into centrifuge tubes pre treated

as descr ianeel ofibell eggregates. dreghy PBRovasaadded ge il tube te thef ogatndbeendiiugeo g, 5
RPM 1640 0 t % | | et 25 pl
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15 g, 5 min), supernatant was discarded, pellet was re-suspended in 1 ml of pre-warmed
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 info

e T\

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 fransferred into pre-
treated centrifuge tubes, and affer centrifugation (200 g, 5 Irﬁn) 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
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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- f~

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
gpl00, 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




.suspended in 2 m of DC medium After counting, the cell suspension was
diluted to 20 3x105 cells/m, and 1 m of cell suspension was placed in
wells of 24-well TC plate (Nunc), two wells for each t e@& dendritic

cells culture. To one of the wells 1 nl of medi um was algbt o
another 1 m of CTL suspension (106/m ). Cultures were incubated for 24
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~ of TNF-alfa were added. After additional incubation for 24 hours, culiures 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

L/ 20 3x10° cells/ml, and 1 m! of cell suspension was placed in wells of 24-well TC plate
(Nunc), 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 fransferred 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-vy) was per-
formed by ELISA method as follows. Immunoplate MaxiSorp plates (Nunc) were
coated with 100 u! of anti-human IFN-y purified monoclonal antibody (Endogen) di-
Tuted to 2ug/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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15 absorbance was measured on an ELISA reader as a difference between the values at
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 JFN-y
was determined and expressed in pg/ml using the IFN-y calibration curve plotted
from the same experiment.

20 _ t
Figure 7 presents data of one of these experiments. It could be seen that maximal
specific production of IFN-vy, 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 phagqcytic :

25  activity.

In summary, the ability of dendritic cells to specifically stimulate CTLs with anti-
gens uptaken from fumor cell lysate correlates with phagocytic activity of dendritic
cells, is independent of the presence of TNF-o 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.
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wells with dendritic cells. After 74days, 1 m of nediumwas renoved, and
1 mM of fresh mediumcontaining IL-7 (20 ng/m) was added. After 5 days
cells were harvested, live cells were separated on Lynpho- prep (Nycomed,
Norway), and after washing re-suspended in conplete nmedium at 1.5x106/m .
1m dflﬂﬂgnngLe suspension was placed into wells of 24-well plates. 25
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The lytic activity of lynphocytes was determi ned after 3-5 rounds of
stinmulations. 2 6 MVAY. 2006 42 At this time, proliferating |ynphocytes
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re-suspended in X-VIVO 15 medium supplemented with 1% of autologous plasma

15 (complete medium) at 3x10°/ml and placed into five weils 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 TL-12 (100 pg/ml). 1 ml
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 TFrozen 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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lines were cultured in RPMI 1640 medium supplemented with 10% FCS Cytotoxm

activity was determmed as_described in Example 1. In expenments with blocking
20 antibodies, the W6/32 menoclonal antibody, specific against common determinant

of HLA class I molecules, was added into wells at concentration of 10 ug/ml

In the first experiments cytotoxicity was tested against panel of melanoma eells as
well as agamst EBV-transformed B cells and K562 erythroleukenuc cells. NK-like
25 lytic activity, as determined by Iyms of K562 cells, was significant after two rounds -
of st1mu1at10ns, but was decreased gradually afier 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 Te-
sults of the representative experiment on cytotoxicity of lymphocytes from donor
30 ANBI after 4 rounds of stimulations with dendritic cells loaded with lysate of DDM-
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Exanpl €14  Weé/32 antibody against MHC class I rnolecule significantly inhibited, indicating the
' - MHC class I-restricted nature of cytotoxicity. Similar restﬂts 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 cancerftestis anti-

- 20 gens, shared between different types of human malignancies, we investigated sens1-

| tivity of a number of breast and squamous cell carcinoma lines to Iys15 by generated
CTLs. Results of one expenment are shown in Figure 9. Three of four HLA:A2-

positive breast cancer lines have moderate to high sensitivity to lysis, while one

_ I—]I,A-AZ—negatxve line was completely resistant to lysis. One of two investigated

25 equamous cell carcinoma cell lines was also sensitive te Tysis. 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 2 normal donor with autologous dendritic cells loaded with lysate of DDM-1.7 or

DDM:1.13 melaﬁoma cell lines induced _generation of CTLs that specifically recog-

30 nized tumor-associated antigens present in several types of human tumors,

1

gens p'o}é"si bly present in the |ysate preparation do not induce a significant _ . !

!
'




Test for immunodom nance of differentiation antigens. Two nel anoma cell .
| i nes expressing high levels of differentiation antigens, DDM 15 1.29, and

| ow | evel s of differentiation antigens, DDM 1.P (variaz] % %DMl cel |

line) were enployed in the experinents on the generati b oA yZUﬂﬁoxi cT

| ynpho- cytes by in vitro stinul at i@n of peripheral blood |ynphocytes with
aut ol ogous tunor cells according t% nethod described by Herin et al.,

1987, Int. J. ncer, v.. 39, pp 390-396. After, 3 nds of ek]

sti nul at %’Bﬁé’owcﬁrﬂmmewéeg%&thaﬁ Wghgﬁﬁ@@w@d%é&ﬁéﬁep%m@ed%% Rad) ,

cell cul | | it | LUt <Mty of
aroui ng S5 IEMECE-K, AR T (o o bibietiity of dece el it ' Y,
Cr51-1 el easiivitgdf. tafkgek loelld angenerae® CTIRS WeERHpAE AN 6f bdprési@insherd nore

then 20% lytic activity against original nelanoma cell line. The

speci f i cihese sttigensincihres brgast cancerdinies dhasishewdisferané senséisiitydoilysis. Hie-
experi.men with T2 cells.loaded.with different..25 BLA- A2-restricted
popt | Seci it eI g iz 400 Mixehrmber 35 ifvsgtlsh srHeg b « n
pepti de [ r . VA ETRa r h

mel anom?tp I?e eFl i %?.L ?92 a‘%kelg’ ﬁe@gqﬁlggg%dﬁgﬁlﬂgiﬁW?P??gv%gﬁéggeggggﬁousI y
descri bedemamstrateu tiek dhenssis| indpdioe Woerelationebétmeen irietber dfe the epprebdedn of

CTL-clones recQg- nizing differentiation antigens gpl00 and MART-1 upon
i muni z a6k -Eu STQYps 2B Sanawdty Felysis poidingte passiHity ahatdbese 3

gener at o S ARSFER1FRd e B o ARt bR bt B b o T gens.
Mel angma Expression of differen- Proportion (% of the total nunber of {

gener- cell linetiation antigensated clones) of CTL clones recogni zing
Gpl COvARExampieN 1. 29H gh5144 DDM 1. PLow (| ess then 5% of 00

Test for inmmunodominance of differentiation antigens.

e

Two melanoma cell lines expressing high levels of differentiation antigens, DDM-
15 1.29, and low levels of differentiation antigens, DDM-1.P (variant of DDM-1 cell
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 lymphocyies with irradiated tu-
20 mor cells (10,000 Rad), cell cultures were cloned by limiting dilutioris, and lytic ac-

)

tivity of growing clones was first tested against original melanoma cell line in a
Cr’'-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 experimeﬁts with T2 cells loaded with different
25 HILA-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 immumized. The propoi'tion of CTL-clones recog-
nizing differentiation antigens gp100 and MART-1 upon immunization wag calcu-

30 lated and the results are shown in table 3 below.




-levels in DDM1.29) 5 The data shows that differentiation antigens are
i nununodom nant. In case of high levels of expression of differentiation
antigens, the inmune response is directed mainly tovar@§ Mi¥ 2 ‘5
"differentiation antigens gpl OO and MART-1, while no induction ~OT i
response is seen when a cell |ine expr e55| ng low |l evels of differentiation
antigens is used for inmmunization. Kt should be noted that both cell |ines
induce in 10 tensive proliferation of autol ogous |ynphocytes with
generat | | r } erfefdtbd elopespf thx @R lohes
Phenotyp((gj!('lio?‘:I ée%‘%%?%r@g ﬁﬁéé‘?\%ﬁ?@gé t@’f |1f f%er ent c%%ture conditions 15
I n order recognining tiffpatrdiatiow adtigées ent regi nes of | yrrphokl ne addl tion

dium r‘hannn at H:\\l 1 woul-d—i-nf

oroper t | [QdelBnoRe ga@ressice of difarear Prapron ok e ot tgtal POTTORR oF Betoen

growt h cjon ons V\l%{ gat ed e gnerate
essenti ‘1691 descrlaggia%ﬁgﬁ?e exawp%@gpg%éfgmébgﬁwcg%ﬁ gditions
were: 1)i cytokines (GW CSF and | L-4) GBI added at degyARTMEdI atel y| after
termnatjon of the ladsorption step, and an additional supply. of cyt an| nes
was addeDDM-1®@8%y 1 Highhout medi um cpdinge; 2) |ike gréup 1, but withl a
conpl et elnedi-um cha! y—1 wthiaddi-—25ti-onal—suppby—ef—eytoeki nes; 2

6 MAY 2008Dh&13 ad&rQW(ﬂﬁséftﬁ@yéo/kloﬁn‘% was del ayed unQ|I day 1 V\nthoI:t

Q.""C)

medi um change at d ) sane as group 3,| but with a conpj ete
medi um change at da%&ﬁ&@gﬁiﬁﬁgﬂiié}lt ons in group 4 porrespond to th

ccondi tions described by Thurner et al. (1999) for the generation of mature
“dendritic cells froma | eukapheresis product (ac- cording to Thurner their
opti m sati on should work only for dendritic cells generated from

| eukapgl er aatg s?g\l#s:tt tcﬂﬁtere Em&goan Irénessagcla mglru% 01%190 agﬁleeo%)high

levels of expression of differentiation antigens, the immune response is directed

mainly towards the differentiation antigens gpl100 and MART-1, while no induction

of immune response is seen when a cell line expressing low levels of differentiation

antigens is used for immunization, It should be noted that both cell lines induce in-
10 tensive proliferation of autologous Iymphocytes with generation of large numbers of

cytotoxic T cell clones.

- Example 5.

S 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 phehotypic properties of the generated

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

dritic cells were ggnerated 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 cytokmes 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;




10 After 5 days of incubation, cells were harvested and the nunber of |arge.
cells was counted on a Coulter Counter (Beckman, nodel Z2), and the cells
were frozen in autologous plasma with the addition ofzjg)%mﬁfor
fin-ther analysis of the ex- pression of surface marker by FAESY The

fol | ow ng nonocl onal anti bodi es wer used (all from BD Bi osci ences):

CDl a- PE, CD14-FI TC, and CD83- PE, wteh mat ch- 15 I ng control anti bodies.
Cell counts denonstrate no_difference in t_fie cell ,%i eld (in riunber and
size), which 3)addifogsdeviakinesspirdnecd wilday Igxithowmediymethagge gf . 1999,
(J. Inméggl ‘%t hods 223: 1-15) since they only used norphol ogi cal
criteri rJid e yield as indicators of 20 growh optimsation. In

contrast, siga)fhcanie &4 frbep eNee %a%@ﬁ?léwn{eﬁﬁnﬁ&ﬁﬁ%&taﬁw@y, when
surface markers were neasured (results of one of the experinments are pre-

sented in Table 4). Table 4. Phenotype of dendritic cells generated at
differe culture conditigns Start, of _cytokjneMedi u an at DC phenot ype
(59" S hechmiorean EepHm Arpr SaydoRoBS CRsitgss deseBpl doLiaTsb b8l o iy

eyt oki na HanpT B Sepeaon of il eleiat IS AU Eiptes BrShet b

Icantly up-regula expressi on of

t he CDI ofdihges Thwitiek ¢heiobpishizatibn slenild workfdnliefgidegdiitie celipgamsatod of t he
other markers. It could aﬁ)so be seen, that nedium change at day 1, as

ori gi nalfrom prudgpbesasis Ppydurtsubeimad o feslyglrawn dlgod Sﬁanﬁesamt necessary, as
the sanme effect was achieved both wth and w thout nedi um change. A nmedium
change at day 1 in fact signifi- cantly decreased endocytic activity of the-

dendpg tiLa&es layRbf LRALLBIRINES wikdhirvedld8 $0d RO RBibELBS largs@bRY Gfsaddi tion -
of cytokines for 1 day wi thout any nedium change were selected for further
exper i meotisted 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 conirol 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, {m
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 CDila CD14 Cbhg3
Day 0 No 206 | 129 26,1
Day0 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




.10 Exanple 6. Optim zation of yield of dendritic cells producible from
nonocytes. 15 During the optim zation descri bed above we surprisingly
di scovered that the yield of dendritic cells obtainabl egf.r t he
nmononucl ear cell population is dependent on the densityzgf%ggnﬂwﬁtes
during the adsorption step. As noted earlier in the majority of published
met hods, the concentration of nononuwgl ear cells rather than of nonocytes
is taken into considerati on when the adsorption step is perforned. However,
nono 20 nucl ear cells represent a m xture of two popul ati ons, |ynphocytes
and nonocytes, and the proportion of each popul ation can vary

si gni fi cafihd start lof cytokirenatdjtiesfromatay lpsigoificamtinupyregdatos thetegprassiopladst i .
To estimte }Si congcentrati on of nocyt.eg in.t he%£0£ul at.i Onf%fgﬁ? rr@nonucl ear
cells 25thﬁeé 2dnakelo (VRET Deh SHRHICAREY 1RBUTRGDS e PRPISSHBL PT TG QUL 1 s

al so perm | e ' ' I.hyti.ons ?l%ﬁﬁﬁ Z2) .
Two naj op}n%%%g#?gﬁ;%ﬁg a(ijsg)n%é;%qegl’, {HaEmﬁ]'te an\ggirﬁéﬂégbés{idza gg ,g% @ nm ?Irp;;%cﬂ%gyt es)
and 9 §rnpy TABARYes) (BYI)skeih f4pDhot Beeidaryitas Btsagene gt ivaseachviedg

permts the estimation of the proportion of these. two popul atigns._ 30 W

have prevbathsrijh pod withaw medivem dheags. fy reedinmodhwsie wt dey dppriss vigeidl-y 15 x

106 2 6 MA 06 4 . I125 f k d i f
PR e s R R L e D S R T S
vari ati ongyatoMReNddidyed %@ﬁiti%ﬂ_dof HinBfor"Bay Sethdl DY mEKREY LHFRIMeS

Significant variation in the yields of dendritic cells was observed, and
(A n an att esptselestadnide fintlzerexpaemertason for such variation, we decided to
‘relate the yield of dendritic cells in different experinents to the

ori gi A&l density of nonocytes. Results of such analysis on five cultures
generated fromdifferent donors clearly indicate the inverse correlation
between the efficiency of dendritic cell gen- eration and the density of
seeded nopggybes. 10 An experinment was designed to evaluate this

rel ati onshi p, seedi ng nonocytes of the

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 info consideration when the adsorption step is performed. However, mono-

ﬁ 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°




same donor at different densities. Mnonuclear cells were isolated from .
buffy coat (prepared fromthe blood of healthy donor) gly ?%g&ﬁ gation on
a Lynphoprep gra- dient. After isolation of interface c @ hdlft ensi ve
washing in order to renove platelets, nononuclear cells were suspended in
the culture medi um consisting of 15 RPM 1640 nedium w th addition of 1% of
aut ol ogous heparini zed pl asnma, and 45%eeded in T25 flasks (surface area of

25 c¢cm in 7 m nediumper flask at different anpunts of nononuclear cells
per fl aswopeessen N F2510ask adspaption o msmogabwps abnpwcontnles korathedr 1 hour

adsor pti o, hon-adserb cel re.removed b hi ; L t4he

pre-war é@é’bﬂﬁgeﬁﬁgﬁﬁ]cegr@nﬁwﬁ]ﬁ 82?1%%\,\%?&%@%éﬁ§6 grg%%@”xi @[ o each
20 fl ask gﬁp@n . Sk : #rio cagh@msadded to
t he culvaggsedgiégﬁi e éﬁtﬁ%&\%&%repea%%gpglte%ggl;ﬂ/sgﬁgit dacg/c 5, vﬁglf of
medi um velsservedamgbih amadempinevnpterstamh thefre v SE sacldvdriatibnyere dadtited. At day
6, TNF-a was added at a concer‘iis(r)igtditifn of 20 ng/m . The ,culaﬁar es e

har vedt e 18latgithy vield of dengdritig co Tergnt Spsrimantgiorthe origgal deasigotner e

frozen i 0 ' 10% 'y zed by
FACS ana Qgﬁégé%i%%ﬁasﬁ‘gﬁr%ﬁgb@%&&p°§rﬁ? @@%@%%&%&@Jﬁgﬁ ]?ébodi es.
The resutibglpindidite Be inlerse epfiel AR etwedai@i effcichey ¥i dealdritic edhgén-ti c
cells (large cells with the nedian size between 14 and 16 nn) are
pr esent eefafion eh@tEadsnsity of g@dgdanosyteyi el d and phenot ype of dendritic
cells in cultures with different initial den 2 6 MAY 2006 49 sity of the
nonocytes No. of nonocytesNo. of DC s perYield of DC s, DC phenotype, % of -
gat eglpce : f 9 e 06) L
S5 Beo PEin Ty A8iahicl AR Bng! RN AR LEO bt

same donor at different densities. Mononuclear cells were isolated from buffy coat

(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 cultufe 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 C
culture. Cytokine addition was repeated at day 3. At day 5, half of medium was
changed, and a new portion of GM-CSF and II.-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 experimenis 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-




.154, 6731, 146, 414,9 17,54, 4725, 546, 214,5 204, 6923, 444, 27,4 The yield of
dendritic cells was significantly decreased with increasing density of 5
the seeded nonocytes, being 50% at mnimal cell density. The results of a

-FACS anal ysi s perforrred on the same dendritic cells are al2¢ gy ed in
the table and in- dicate that no significant difference was obser in the
properties of dendritic cells generated under initially different density
of the nonocytes. 10 Decreasing the initial cell density of nobnocytes bel ow
10 x 106 cells per 725 flask |eads4o a decrease in the expression of the
CDl a marker, (data not shown). There- fore, the optimal cell density of
initial mﬁ%@ﬁthe }319591?35?% on leading to the maximal efficiency of the
producti o C et el
expr essi op” of gﬁ%ng{els dst eﬁ)es ?éﬁgﬂﬁgﬁio X ?ﬁ‘: @Pﬁygagggfﬁgﬁg%lﬁo
15 cul t ur ppaUFXSat=sk Bas e"EZi)ﬁaskhese da%aofrhdmdcytemow ﬁmsial ble tq@Al&ul ate
the vol ung, of . bl ood t ha ecessary to dray. If the expected yi el
of dendrit fxc,m()ells is ao@ﬁb )50% of the initial nupber of nonqcytes, then
it will reggiTe onry 30 5?g of bl 6odl £pgobt ai n 50 X5396 20 derdnigic cell
This neank, that one sihdgle bl ood sahpl’e of 300 m |of bl ood sHould be
enough forl2he preparat 5),#13of a vacc rﬁib,d‘rfor tvvo roliddg® of vacdil®sti ons. The

re- quireg-—areuhrt—of—ey res—21—nrg—for—EM-CSHaftg—306-5ng—Ha =4
wel | as Jilﬂer mat eri al %Z three ti 1%15? | ower than j’ﬁ the stan;é“d
non- opt i m W’ﬁ meThod. 2| B4WMAY 2006 SpDpJRerefore, allggathe cost| ofs material s
/needed for _the DC production wll beiat least three tinmes 1o

laddition t2ere will be hé6heed for cb2dcti ng expendie | euka We4e5| s

procedure‘ E EFEvanmnl a7 Ik-n nf dandr +|n nnll hacad.- oot A
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cycle of cancer patients with dendritic cells loaded with the |ysate of
two nel anoma cell |ines prepared according to the invention, should

preferably be
The yield of dendritic cells was significantly decreased with increasing density of

5 the seeded monocytes, being 50% at minimal cell density. The results of a FACS

analysis performed on the same dendritic cells are also presented in the table and in-

[®X

v)

dicate that no significant difference was observed in the properties of dendritic cells

generated under initially different density of the monocytes.

10 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 cm2 of

15 culfure 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 mi of blood to obtain 50 x 10%
20 dendritic cells. This means, that one single blood sample of 300 m] 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.




10 designed in such a way that patients will receive a first cycglsg WéY?UW
intradermal vaccinations with 3 week intervals, each tine with 10
dendritic cells. If a clini cal response is seen after the initial cycle of

“vaccinations, a second,.simlar cycle wll be conducted. For the whole
period of the trial a total of upto Sg x 106 cells will be required.
Consi dering the condition of the patie QS (the majority of patients are at

15 ad d wh Ki
anyor ) 1 TBEEOEEy lop (b Gogtcp RAEHAS G EAEH AU eraC ORI M LF Ajdcest
restrictinggihemde J8%r,%ind {n"‘QdeQor@t}W vAfG%: R n@l:&'f&iﬁc@dﬁi&ﬁﬁ & héﬁeOf

26 January 2004 1. A pharnaceuti cal conposition for inducing a

response i nleakiphesesioprocadumesl , conprising dendritic cells presentlng a
multiplicity of cancer/testi s antigens, 5 characterized in, a) that at

| east five cancer/testis antigens and no |ineage specific differentiation
‘anti- gegs .epented by the dendritic cells, said. antigens bei ng
prOV|ded§fr§%§%£L$§ast one cancer cell line expressing at |east five

di fferent cHseef dépbiticscelitidsgdracamyl no 10 l.ineage specific differentiati on
antigens (lysis is Iess than 10-%in a 4 hour cytotox icity test),.b) that
the dendritic cells have been cultured ex vivo in growh nedlun1mhthout any

i i 5o caniprPibh Bye e RiRREusl Sh RS R BRI VR IV IERR, o

cancer/t estfwo afldmoma 86N $ines br ideerdends hd mvestids shogld 13%&@:%@ peDl a - -
‘posi tive, CD14 negative, and 3 negative) during | oadlgfg t he

‘cancer / 18st designedi igesush an*tayzﬂxaapatlm wilgeaeineai first cyelel ﬁavenm:é&rmal

mat ured by additi.on_ of. tai ac

T The  ohar TatciaiPRs FioD iR b BRvE e ek VR 5 kR el el LS

dendritic. cal response is seen after the initial cycle of vaccinations, a second, similar cycle
will be conducted. For the whale period of the trial a total of up to 50 x 10° cells will

be required. Considering the condition of the patients (the majority 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.




25 cell's are autol ogous dendritic cells. 3. The pharmaceutical 2cprif@siallen
according to claiml1l, wherein a whole cell |ysate of at |east one cancer
cell line expressing no'lineage specific differentiation antigens (lysis.-
-is less than 10 %in a 4 hour cytotoxicity test) is used for |oading the ‘
30 dendritic cells. 2 6 MAY 2006 anmended cl ai ms of g]%ﬁ H£§M239Q4u¥ o
The pharnmaceuti cal conposition according sfo claimf ereln presen atlon-
of the at ast five cancer/testis antlgens on the dendritic cells is
~-acconpl i she whol e cell fusion. 5. The pharmaceéutical conposition
according to claim1, wherein presentation of the at least five
cancer/testis antigens is acconplished by use of exosones. 6. The.

phar maceut i ¢al k@hmmcteubnalamumasm@ l'foomd\ymr[g‘aniammpneoapomy inl ahwman or
wherein the cancer cell | anonp -cel | he and the, |ineage

specific di REBHL, PompESine AERarina e PeTEenIg %PE&P&‘&W@ GRAGEENCSHS 2R e,
antigenssg %Ja egll}%? wpceutical conposition according to claimé6, wherein

t he. nel anocy erentiation antigens conprise gpl00, Melan A Mart-1,
and tyrosinase. 15 S. The pharmaceutical conposition according to any of
the clains 1-7, wherein dendrltlc cell precursors in the form of nobnocytes

_are .provi de®) thabat lsastifyiecsanper/gptiventigens pad po aeags snesifigdifferentiphien anti-

Conr o cEfls 9 TERbI0 E°RULRE e e ShuddiS roll Mt oAby 0,

ani mal . 10. of$) CanideRIcBEARIY EGbssUQRO Rk Be BFERERt OmckitednY atfigdddeard b TS
1 9, - wherein no IeulcgghereS|s product is involved as the .source of

“dendritil@ clinsagecpesificotifferentiation antigensdlysirisdessehan 481% dorpbbowd eyiotox-
according to, of the clains 1'-8, wherein the dendritic cells are
derived froﬁ:itéf%'i%kx nonocytes. 12. The pharmaceutical conposition according
to claims 1-9, wherein the dendritic cells are derived from CD34+ cells.

30
. b) that the dendritic cells have been cultured ex vivo in growth medium without any:

cjrtbkines in an initial growth phase, followed by a second growth phase in mediuin
15 comprising cytokines before loading the dendritic cells with the cancer/testis anti-

gens,

c) that the dendritic cells are immature (CDIa- positive, CD14 negative, and CD83 |

negative) during loading of the cancer/testis antigens, and

~ae -

. d)-that the dendritic cells have been matured by addition of maturation factors after
loading of the antigens. -

2. The pharmaceutical composition according to claim 1,'wherein the dendritic.

25 _ cells are autologous dendritic cells.

3. The pharmaceutical composition 'according to claim 1, wherein a whole cell
~ lysate of at least one cancer cell line expressihg no lineage specific differentiation
antigens (lysis is less than 10 % in a 4 hour cytotoxicity test) ish used for loadi;rxg the:

30 dendritic cells. | |




13. The pharmaceutical conposition according to any of the pr w
clainms,. 2 6 MAY 2006 anended clains of 26 January 2004 53 V\/n ﬁ% 2@
cancer/testis anti gens conprise antigens selected fromthe MAGE-A B,
- MAGE- C,” GAGE, LAGE, SSX subfamilies. 14. The pharmaceuti cal corrp03| tion

~according to claim 13, wherein the can- 5 cer/test]| 2&
anti gens sel ected from MAC;E—AI MAC;E—AZ GE A3, @@EJ&/&E%N;GEQJ&EHZ%& :
MAGE- A6, GE- - A10 Al '
VAGE. B9, M. A ahacasiticH poabustion Meseriiae a0Vt Rin b By s et 17,
MAGE- CL,  MpEHs Glast MAGE - c%ce%% Qﬁa{\%{e%% G dkiti R & a&%ﬁ%l&he@ﬁ 10
4,- GAGE-5, GAGE-6, GAGE-7 ESO 1, LAGE,- PAGE-
PAGE- 3, PAGEhdle c‘éA@sﬂm XAGE— 2 XAGE-3, SSX-1, SSX-2, SSX-3, SSX-4, SSX-5.
- 15. The pharnmaceutical. conposi ti on accordi ng to any of the clains 1-12,
wherein 15 the cancer/testis antigens conprise antigens sel ected from .
SCP-1, T&P-50, %@@ﬁ I Fcal
COMOSi t?onéacgglrgﬁﬁla%n gl mljf% @%%B%dp%@g%a#p lclferl}%estllmé an ‘g‘ﬁ%s
conpri se. afbiaghuast £ eaicet!testio stk idhccol¥EEhABby MYST exdBorhds. MACE: A6,

- MAGE- A10, MAGE-A12, and NY.ESO 1. 25 17.' The pharnaceuti cal conposi ti on
accordi ng‘to any of the preceding claims, wherein the at |least five

cancer/testjis e Vi d fro t nei c,nel anoma
cancer sty 1A SRR AR R e %@”ﬁfﬁéﬁ%&qﬂ%cﬁ .
wher ei n_t heyRéleRPBBRaficerRIIARMYTE aciﬁélland)rhﬂ%ll #h& an& 'tlﬁﬂ‘iz%i% 0681 DWW fferbn-
(ECACC 01112339) or DDWM1.13 (‘ECACC 01112338). -30 -19.- The phar maceuti cal
‘conposi 19 ontiztinoardigags areymelanotide differemtiagiongntigkns: ei n t he expressi on of
the at least five cancer/testis antigens in the at |east one cancer cell

7. The pharmaéeuti-cal composition according to claim 6, wherein theiamelanocyté

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

15 8. The pharmaceutical composition according to any of the‘claims 1-7, wherein
dendritic cell precursors in the form of monocytes are prowded from penpheral

blood of the human or animal.

9. The pharmaceutical composition according t0 any of the claims 1-7, wherein

ﬁ_ 20  dendritic cell precursors are provided from the bone marrow of the human or animal.
y : '

10. The pharmaceutical cemposiﬁon according to any of the claims 1-9, wherein no

- leukapheresis product is involved as the source of dendritic cells or monocytes.

.25. 11. The pharmaceutical composition according to any of the claims 1-8, wherein
the dendritic cells are derived from CD14+ monocytes. '

12. The pharmaceutical composition according to claims 1-9, wherein the dendritic
cells are derived from CD34+ cells.
30 |

-13. The pharmaceutical composition according to any of the preceding claims,




' 2 6 MAY 2006 54 amended cl ai ns of 26 January 2004 line is fur?hO&er%Aancreased
by DNA denet hyl ation before providing the whole cell lys- ate
| east one cancer cell line. 20. The pharnaceutical conposition according to
“claim 20, wherein said demethy- 5 lation is provided by treatnment with .

 5-aza-2'-deoxycytidine. 21. The phafmaceuti cal com%dgdmgﬁﬂhﬁﬁzéoﬁ any
of the precedl ng clainms, wherein the cy ﬁkl nes are selected fromthe group

o mmeeut: Sapfein B cheahbad gkl bmeiid slteeR fed b pim I pAGEC

conpri se iLMA@ﬁdBﬁ\MCGE CPGAGH) 4408 88K gubigdlies.onposi tion according to
any of the.preceding clains, ‘15 wherein the initial growh phase is from6 |

- 48 hours, particularly from12 - 34 hour s, m)re particularly from20 -

h |
5822°“&Eer§.‘f‘4 "1, BRAAREEHENC BB BHROR ek SuBE S8 Soi? 1% SR h -
PGE2. 20 525cemem &tﬂfkeh@bo&?h@é BtfigEnt VoIBR8 Fr R MR GEB AN O Ageﬂﬂ& GE.c

cells loaded with | east "five cancer/testis antigens an i neage

specific di ﬂﬁerMﬂGﬁiAﬁnMGﬁgAﬁs MAGEN65|M@GE&A8;tthBGE%9aMAGEHAdw)g at

er/testis an-
Faons and NEEEE-RT1] MAGECARS SAe e Hiacili, gmqﬁfyﬁ, s NAGES4. han
, 0 4M,{@ tpf_g@@
ggl IA;I ?rgm sal dgﬁ%ﬁ%n or Eﬁ?%lm%ﬁ B)lh %@Fﬁ%ﬂg’awgﬁen ritic cgﬁ?
Vvivo in gr oMAGHE:C2 MABERR MAGE-CA, BAGES GAGE-1§ mmammd@m@ﬁal s
(of 26 J3puapVGARE.5, GAGE-6, GAGE-7, GAGE-8, NY-ESO-1, LAGE, PAGE-1, PAGE.3.’
PAGE-3, PAGE-4, XAGE-1, XAGE-2, XAGE-3, SSX-1, 88X-2, SSX-3, SSX-4,

S8X-5.

_ 15. The pharrnadeutical composition -accordmg to anjr of the claims 1-12, wherein
15  the cancer/testis antigens comprise antigens selected from SCP-1, TSP-50, TRAG-3,
SAGE, IL-13R alpha, CTpl11.

16. The pharmaceutical comﬁosition according to c}aim 16, wherein the can-
cer/testis antigens comprise antigens selected from MAGE—AI MAGE-A3, MAGE-
o 20 A4, MAGE»AG MAGE—AIO MAGE-A12, and NY-ESO- 1

. 17. The pharmaceutical composition according to any of the preceding claimé,

wherein the at least five cancer/testis anti gens are provided from at least two alloge-

- neic melanoma cell lines. '

25 R |
18. The pharmaceutical composition according to claim 17, wherein the allogeneic
melanoma cell lines are sé]ected from DDM-1.7 (ECACC 01112339) or DDM-1.13
(ECACC 01.112338).

30 19. The pharmaceutical composition according any of the claims 3-18, wherein the

expression of the at least five cancer/testis antigens in the at least one <cancer cell




55 an initial growh phase, followed by a second grow h ph g H] medi um
conprising- cytokines, and d) loading said immature. (CD a 2 i tidVe fgD14
negative, and CD83 negative) den- 5 dritic cells fromc) with the
"cancer/testis antigens obtained froma whole cell.lysate of the at |east

one.cancer cell line froma), and e) maturing the | naeitic cells
BRI S

fromd) by adding maturation factors. 10526. The me _ I ng ‘ Fai m
25, whereingin.step c)l a seedi ensit . ocytes . bet ywee X 6.- 20
<106 cer | SR b indteREd By INA°BGhistyfelion FRHRE Srafanets Shate ok s 6,
wher ei n t he ,REfhRNRUSAHBRG Eitdef cGelihs. are provided fromfreshly drawn

bl ood. 28. An isolated nelanoma cell line, expressing at |least five
cancer/testis antigens and no nelanocyte differentiation antigens (lysis
is l'ess thap,1Q..%i.n a 4 hpour cytotaxicity.test) _ selected fromthe group
consi sting 29 %Bmahm@%{c RASIHQR peerdpgp tlam & cereinsard demethys o
29. EX0S@es; gk ; an.d el cel b b ﬁf‘ﬁg ding to claim28. 30.
A use of dendr?ltllkgfdg%ﬁ&{dgg%gg%ﬂr%%@lﬁgsr g'fs\de%t‘#ér?g%e sé'i n a pharmaceuti cal
conpo- sition or a vaccine, and where the said dendritic cells are. | oaded

. with the antigens in 25 their inmmture state at which point the dendritic
cells are a Pesphanmaceeiteal cormpsitione acqmdmentogany wf, tharpreesding haaims,

e e il M RO e Lele b aSHonti ol ALYl MAIONE LY
" in medi um cIAN, Bk, SgFOkKNFeg before | oading the dendritic cell wth-at

-{Teast five cancer/testis antigen. 30 -31. The use according to claim 30,
wher ei nlfhe dendritic cells are autol ogous den 2 6 MA' ( 2005 dritic cells.

56 32. The ?'%_e ’ﬁ'ncecl%a%'ngge&t%af l(.‘,gl&llgnogl bn \Ie\l@gc{r {nré ttOhC a]IaIlIJE?,l \% 8%?11 eengg("tlo l %S

I

cells are p
comprise [L-4 and GM-CSF.

23. The pharmaceutical composition accofding to any of the preceding claims,
15 wherein the initial growth phase is from 6 - 48 hours, particularly from I_fl - 34
hours, more particularly from 20 - 28 hous. | |

24. The pharmacentical composition according to any of the claims 1-23, wherein

- the maturation factors comprises IL-16, IL-6, TNF-o: and PGE2. |
(- - 20 | ' ' | - _
23. - A method for obtaining human or animal autologous dendritic cells loaded with
at least five cancer/testis anﬁgens and no lineage specific differentiaﬁon' antigens

comprising the steps:

25 a) provi'ding at least one cancer cell line expressing the at least five cancer/tesﬁs an-
" tigens and no iiizeége specific differentiation antigens (lysis is less than 10 % ina 4

hour cytotoxicity test),

b) providing autologous dendritic cells from said human or animal,
30 |

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




Py

vided fromfreshly drawn blood. 33. A use of a-nmultiplici tégf
cancer/testis antigens obtained froman isolated can- cer H)ﬁY @f
claim?28 in a pharmaceutical conposition or vaccine formulation.

“The isolated cell 1ines DDM 1.7 (ECACC 01112339) -or DDM 1. 13 (ECACC

01112338) for the.preparation of. a pharmaceuti cal ggl%g)ﬂlglﬁ,pgzg%ug%gnent
of can cer. 35. Use of the pharnaceuti caksconposition according to any of '

Ceeponse | neh REALEUS AR Eé%@%ﬁ%?.&%aé@?ﬁé APERLORSE st B

.one cancer egbkides,hdexpressing at. | east five cancer/testis ant| - gens and
no |ineage specific differentiation antigens (lysis is less than 10 %in a
4 hour cytotoxicity test), b) providing autol ogous dendritic cells from

sai d human el . ¢) cul t ypd said d |t|ccel ivo j.n owth
medi-um wi t h %Q}R%Bs&}‘? 6‘?“8’ ﬁaﬁge%#ﬂﬁrmsm‘fﬁ Hv ?yrf’é@ ‘%ﬁg FWSQBEC)

second gBo I sald
it ur 8 %%ﬁ%ﬂ"}%%ﬁﬁ'."éheé’ B [T Chum A 2 ﬂ?&%ﬁsgﬁ%? dle' Gt lyRile

cel I s -fr om of theiat keashenaeancer ¢dlbkne fromrd)j grehs obt ai ned from a whol e ecell

| ysate of the at |east one cancer cell line froma), e) maturing said
| oaded dendritic cells fromd) by addition of naturatioen factors af- ter

| oadi f d .| caded
dgﬁdlrin?ig cﬁsﬁ?ﬁg%g atdgaggﬁﬁ%@n%ﬁﬁ?%&ﬁai%%#j%e acco Ing tgacleai m

35, wherein the dendritic cells after loading ‘5 with the cancer/testis

antlgens are matured by the addition of maturation factors conprising
L-1#, RP- 626.TNhegmethgdraceprdingde laisn 2§ mgiereinanysiep o) e seadingrsleasitgef

reate spoapobBbeSnEn e o5 0kl kB Su Ruflice, pe | 1 o e

differentiati on antigens..

27. The method according to claim 25 or 26, wherein the autologous dendritic cells

are provided from freshly drawn blood.

15
28. An isolated melanoma cell line, expressing at least five cancer/testis antigens
and no melanocyte differentiation antigens (lysis is less than 10 % in a 4 hdur "
cytotoxicity test) -selected from the group consisting of DDM-1.7 (ECACC
01112339) or DDM-1.13 (ECACC 01112338). | | |
- 20

T 29, Exosomes derived from an isolated cell line according to claim 28.

30. A use of dendritic cells as antigen presenting cellsin a phannacé’utical ‘compo—
sition or a vaccine, and where the said dendritic cells are loadéd with the antigens in
25 their immature state at which point the dendritic cells are CDIa posmve CDhi4
| negative, CD83 negative, wherein the dendnuc cells have been cultured ex vivo in
growth medium without any cytokines in an m1t1a} growth phase, followed by a sec-
ond growth phase in medium comprising cytokmes before loading the dendritic cell

with at least five céncer/testis antigen. ' o

30

31, The use according to claim 30, wherein the dendritic cells '_Aare autologous den-




38. Use according to claim37, wherein the nelanocyte di ff%{amu on an-
tigens conprise gpl OO, Melan A/Mart 1, and tyrosinase. 215 139 accordi ng
to_any of the clainms 35-38, wherein the autol ogous den- dritic cells are
- provided from peri pheral blood of the human or aninal. 40. Use according to’
any of the clains 35-39, wherein the autol ogous den- dritic cells are _
provi ded fromthe bone.marrow of the hu(rjg%in or animal. 20 41. Use according:
to claim39 'M'c%gﬁi n the autol ogous dendritic cells are derived from CD14+
© nonocyt es. dﬁ € according to any of the clains 39 or 40, wherein the =
aut ol ogous 25 dendritic cells are derived from CD34+ cells. 43. Use
-according to any of the clainms 35-42, wherein the cancer/testis an- tigens
conpri se a3 ga‘i;g use [ageardngs foostainm 8 1 vatiereiy tharolBzondihddtic @AlSEre HrdGE,
SSX subf am |.i,e 0. 4 e or,ding to any of the claim35-43, wherein
" the cancer/‘flg%‘fﬁgr%aﬁﬁﬁ}ég%‘\ﬁ%% 58 gens conprise 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 1, MAGE-Al12, MAGE-Bl1, MAGE-B2, MAGE- B3, . ‘
MAGE- B4, MAGE- BoyseMEGEnuBiplidvAGE: &tder/ febtiEaRigens (dbEinddl fFomMAEsolited MAGE- C2,
MAGE- C3, 5 NA %@ gaGE CGAGE- 1, GACE-2, GAGE-3, GACE-4, GE-5,. GACE- 6,
GAGE- 7, GAGE! 8¢l Nipe pEelam 28 ipyn p cepticalgqruposttgrgr vaccippfpomulatigne.- 1,
XAGE- 2, XAGE-3, SSX-1, SSX-2, SSX-3, SSX-4, SSX-5. 45. Use according to any
of the clains 35-42, wherein the cancer/testi's an- 10 tigens conpriseé

- antigens seddecThel ifolaod SER-lines THOMNQ,7 HRALCE. 0 BAAE39) br THMM-BIBNECATY 1.
" 46. Use 'according to.claim44, wherein the cancer/testis antigens. conprise
anti gens sdliddE&P)fppthemeparation phaphapnacenisal semprpitienfer treptprent of can-

cer.

35.  Use of the pharmaceutical composition according to any of claims 1 - 24 for the
manufacture of a medicament 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 anti- -
gens an_d no lineage specific differentiation antigens (lysis is less than 10 % in a 4

hour cytotoxicity test),
b) providing autologoué dendritic cells from said -hurnan or animal,

c) culfuring 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-
prising cytokines, '

d) loading said immature (CD1a positive, CD14 negative, and CD83 negativé) den-
dritic cells from é) with the cancer/testis antigens obtained from a whole cell lysate

of the at least oijle cancer cell line from a),

e) maturing said loaded dendritic cells from d) by addition of maturation factors af-

ter loading of the antigens, and




35-52, whengin thd Qahdbirkbsils AR F {bﬁ%&oa%% gﬂeéna%%ﬂ%ﬂ“%ﬁag@? f{lg&ﬁ ar|

~~

15 A10, MAGE-Al12, and NY-ESO-|. 47. Use according to any of the clains
35-46, wherein the expression of the at |east five cani@rﬁp‘i‘ésg{jﬂs anti gens
in the at |l east one cancer. cell line is further in- creased by

> denet hyl ati on before |lysis. 20 48. Use according to claim47, wherel n said
‘dermrethyl ation is provided by treatnent with 5-aza-2' deoxycytl di ne. 49.

Use according to any of the clains 35-4 wherein at | east two alloge- 25
neic cancer cell lines are provided.in step a). 50. Use according to any of
the claims 35-49, wherein the allogeneic¢ nela- noma. cell lines are.

sel ect ed { rpanitibridg CHBACKIQIdARG et RN ko Liid IERACK: B102339).

51. Use according to any of the clainms 35-50, 'wherein the cytokines are se
2 6 MAY 2006 59 lected fromthe group corrpr|5| ng I L-4, GMCSF I L-13,

| FN-y, Flt-31, SCF;,.TNF-a. e ac in aimb51l, wherein
the cytoki mds compri¥e IE’IE""?Lr t%%gm &e‘%’z 95C1L§f ﬁn cloadmigms

<

from12 - 34 hours, nore particula ours

accordi ng toonqmsmg‘]lpmﬂ, HJ-éJ'ﬁNF&ﬁH:ﬂEqurther conprising the step of - -
adm nistering to the human or aninal, a substance that conprises G CSF- -
and/or GW CSF prior to step b). 55. Use according to any of the clains

35-54, furtjher conpyyisi 0 t uman_or
animal, a sﬁ’gst ance tha 8%)(%%3?@%@? P%Ef Jlaﬁg{afég %ﬁ% Eh% &leas one can-
cer cell line is a melanoma cell line and the 11neage spec1ﬁc differentiation antigens

10 are melanocyte differentiation antigens.

38. Use according to claim 37, wherein the melanocyte differentiation an-

tigens comprise gp100, Melan A/I\fiart-l, and tyrosinaée.

15 39. Use accordmg to any of the claims 35- 38, wherein the autologous den-

dritic cells are prov1ded from penpheral blood of the human or animal.

40. Use accordmg to any of the claims 35- 39, Wherem the autologous den-
dritic cells are prov1ded from the bone marrow of the. human or animal.

20 '
41. Use according to clann 39, wherein the autologous dendritic cells are

derived from CD14+ rmonocytes.

- 42, Use according to any of the claims 39 or 40, wherein the autologous |
25 dendritic cells are derived from CD34+ cells.

43. ‘Use according to any of the claims 35-42, wherein the cancer/testis an-
tigens comprise antlgens selected from the MAGE-A, MAGE-B, MAGE—C GAGE,
LAGE, 88X subfamilies.

30 _
44. Use. according to any of the claim 35-43, wherein the cancer/testis anti-




after step e). 2 6 MAY 2006 SEQUENCE LI STI NG <110> Dandrzig Mot %1 A'S
<120> Pharnmaceuti cal conposition for inducing an i nmune résponse 1 n a human
or animal <130> 76242 WF/ Sp <140> PCT/ DK02/ 00802 ' <141> 2002-11-29 <150>

- DK/ 01/01770 <151> 2001-11-29  <150> US 60/ 366, 706 ' <151> 2001-12-07 <160>

20 <170> Patentin version 3.1 <210> 1 <211> 18 <212> DNA <213> Hono
sapi ens <220> " <221> misc feature <223>5&ADPH sense primer <400> 1

29000 AR5 A o MO Y, el o220
A4, MAGE-AS, MAGE-A6, MAGE-A8, MAGE-A9, MAGE-A10, MAGE-Al1,
MAGE-A12, MAGE-B1, MAGE-B2, MAGE-B3, MAGE-B4, MAGE-BS5, MAGE-

B6, MAGE-B10, MAGE-B16, MAGE-B17, MAGE-C1, MAGE-C2, MAGE-C3,

5 MAGE-C4, BAGE, GAGE-1, GAGE-2, GAGE-3, GAGE-4, GAGE-S, 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, $§X-2, §§X-3, SSX-4, SSX-5.

45. Use aécording to any of the claims 35-42, wherein the cancer/testis an-
10 tigens comprise antigens selected from SCP-1, TSP-50, TRAG-3, SAGE, IL-13R
alpha, CTpl1. - |

46. Use " according to claim 44, wherein the cancer/testis antigens comprise
antigens selected from MAGE-A1, MAGE-A3, MAGE-A4, MAGE-A6, MAGE-
15 ~ A10, MAGE-A12, and NY-ESO-1. :

47‘. Use according to-any of the claims 35-46, wherein the_expressibn of the

at least five cancer/testis antigens in the at least one cancer. cell line is further m~

creased By DNA demethylation before lysis. o
20 | o

48. Use  according to claim 47; wherein said demethylation is provided by

tréatment with 5-aza-2'-deoxycytidine. 7

49. Use according to any of the claims 35-48, wherein at least two alloge-

25 neic cancer cell lines are provided in step a).

50-.- ' Use according to any of the claims 35-49, wherein the allogeneic mela-
noma cell lines are selected from DDM-1.7 (ECACC 01112339) or DDM-1.13
(BCACC 01112338).

30 |

51. Use according to any of the claims 35-50, wherein the cytokines are se-




<400> 2 gaggagtggg tgtcgctgt <210> 3 18 19 1 <211> 21 géléﬁ% <213>
Hono sapi ens <220> <221> msc_feature <223> (@ 100 sen 5<400> 3
‘ggct ggt gaa gagacaagtc c <210> 4 <211> 21 <212> DNA <213> Honp sapi ens
<220> <221> misc_feature <223> Gpl OO anti-sense prinmer <400> 4 agagat gcaa
ggaccacagc c.<210> 5 <211> 23 <212> DNA <213> Hono sapl ens <220> -<221>
mse feature <223> Mart-1 sense priner 59

-lected from the group compnsmg IL-4, GM-CSF, IL-13, IFN-'}', Flt-31, SCF TNF o

52.. Use according to clalm 51, wherein the cytokines comprise IL-4 and
. GM-CSF. |
5 _ ,
_53. Use  according to any of the claims 35-52, wherein the initial growth -
phase is from 6 - 48 hours, particﬁlarly from 12 - 34 hours,.more particularly froin
20 - 28 hours. '

10. 54, Use according to any of thé claims 35-5.3, ﬁjﬁher compriéing the step
of administering to the human or animal, a substance that compﬁses G-CSF and/or
GM-CSF prior to step b). i
55, Use according to'any of the claims 35-54, further comprising the step

15 of administering to the human or animal, a substénce that comprises II.-2 or 12

after step €).




"<400> 5 gaaggtgtcc tgtgecctga ccc <210> 6 <211> 26 <21 > Hono
sapi ens <220> <221> m sc_feature <223> Mart-1 antl-sensé %Mﬁ@% MAY

.2006 21 21 23 2 2 6 MAY 2006 <400> 6 ggcttgcatt tttcctacac cattcc <210> 7
<211> 19 <212> DNA <213> HonSESAMENCE KIRAING <221> misc_feature <223>
MAGE- Al sense prinmer <400> 7 gattccctgg aggccacag <210> 8 <211> 21 <212>

DNA 18> DianlR: BRRAGNE/S

<120> Pharmaceutical composition for inducing an immune response in a human or animal

<130> 76242 UvF/Sp

<140> PCT/DX02/00802
<141> 2002-11-29

<130> DK/01/01770
<151> 2001-11-29

- <150> US 60/366,706
<151> 2001-12-07

0 <620
<170> PatentIn version 3.1

<210> 1
<211> 18
<212> DNA
- <213> Homo sapiens

<220>
<221> misc_feature
<223> GADPH sense primer

<400> 1
'} egggeggage caaaaggg " 18

<210> 2

<211> 19

<212> DNA

<213> Homo sapiens

<220>
<221> misc_feature
<223> GADPH anti-sense primer

<400> 2
- gaggagtggg tgtegetgt 19

<210> 3




'<220> <221> misc_feature <223> MACE-Al anti-sense prLzr%r gﬁg% 8
cctcactggg ttgcctctgt ¢ <210> 9 <211> 20 <212> DNA 3M 5sapi ens
.<220>  <221> misc_feature <223> MAGE- A3 sense priner <400> 9 accagaggcc
cccg ga 1<210> 10 <211> 23 <212> DNA 26 19 21 20 3 2 6 MAY 2006 <213>
Hono< ' <220> <221> m sc_feature <223> MAGE-A3 anti-sense primer

<4006=21BC Elogacaplidris ccgacgacac tcc <210> 11

<220>
<221> misc_feature
<223> Gpl00 sense primer

<400> 3
ggctggtgaa gagacaagtc ¢ 21

<210> 4

<211> 21

<212> DNA

) <213> Homo sapiens
AS

<220>
<221> misc_feature
<223> Gp100 anti-sense primer

<400> 4
agagatgcaa ggaccacage ¢ . 21

<210> 5

<211> 23

<212> DNA

<213> Homo sapiens

<220>
<221> misc_feature
<223> Mart-1 sense primer

o

<400> 5
gaaggtgicc tgtgeectga cec 23

<210> 6
<211> 26
<212> DNA
 <213> Homo sapiens

<220>
<221> misc_feature
<223> Mart-1 anti-sense primer




'<211> 18 <212> DNA <213> Honp sapi ens <220> <221> msc_feature <223>

MAGE- A4 sense prinmer <400> 11 gagcagacag gccaaccg <210>%§ Mﬁ@MS
.<212> DNA <213> Honp sapi ens <220> <221> misc _feature < > -
anti-sense priner <400> 12 aaggactctg cgtcaggc <210> 13 <211> 16 <212>
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