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and cells for use in inmunot herapeutic nethods. In

particul ar, the present invention relates to the

i mrunot her apy of cancer. The present invention

furthernore relates to tunor-associated cytotoxic T

cell (CTL) peptide epitopes, alone or in conbination

w th ot her ,tunpr-associ at ed pepti des at,serve as
act i ve\oysh Hppnotheragy aﬂﬂ'g\%ﬁf’@?ﬂ“s"?a‘l‘& &A’EE’I 'ﬁﬁm"rs

conpositions that stinulate anti-tunor inmune
responses. The present invention relates to 11 novel .
The presengtincimtior geletes s pepiidies, maicleiovandscandsellsi éoriuse dn immomethérapeutic

class |. and class I] .nol ecul es of man tunpr cell
methody B ButicThE Geditsen! ieibheSRshindtd FORLAPRIerseY of cancer. The
present€ink&ntidnn irfieirhofeUralited ROHNBOF-RBOEREE SoytdIBLIITOsHN (OTL) peptide
~ the invention Gionmas are brain tunors originating _
epitopef,r emeyPr &1 cembingtipm witheother (umger-asyepiated peplidgs thal sesve as active

pransfQTRC e PR B e R, i, e anttumor immune
respons@sit Thé ipf3entiivBiitéor rd1Q6E @S tlasndvel peptidenyjuenicesadid their variants
. participate in sjignal_transm ssion in the nervous i
derlvedsf;@melﬁLAMQSStwdngléﬁs Hrpeleculps ok hwyan tyaoneelly thahean be used in
. 200 .0l i s, naned
vaceind B A R iR o RARUAL RAbRTES:  Cmehi o
they originate (astrocytes or oligodendrocytes,
respectively). BeLongin o.the subgroup of
ast rocyt onas, glbﬁgggéglg’bﬁsrﬁfmﬂ‘f‘?’?'g?% (referred to as
gl i obl astoma hereinafter) is the nost common
~malignant brain tunmor in adults and accounts for .
Gliomaa e dbxain 408t00¢ originating ifoprargliabicelln in Wnsrvoasdystpmr dXial cells,

commpficé e 1 OBRR Yot e pib et anareua FR R Pra i SEbort and

nutritioh] RARRIn MRIMdbIABIEY fdriY flyelifl e pArvtipa®Dindsighdl @rsBii®Son in the
Al t hough there has been steady progress in their
nervoug sggette nthed {0 t @optmpnpoIdans ntubgionph «fr glipmas rage astrocytomas and

oligodeﬂé@%@é{ﬁ%ﬁﬁf }eﬁ’edgaiﬁé&{dgr% ttortﬁ@}lg@&fl igglg{ %eil?%ﬁgi%ﬁ? g@gﬁhnthey originate

atiron, g

(astrocytex ur alip@depibegtsakaipedBelly). Belohgingaodthersat@®up 26104ktrocytomas,
. Prados and Levin, 2000). The lethal rate of this
glioblagipryp nmplierme dreferrsd {o . ehioRlasiomp dygaeinpiter) ot pidet Bely common

. , t | FStola068] S¢ T HEIS: ,
ot 3. S 4 o 1555 09085 TR o
and ap;_ﬁrbx.eSQP,_éarf glgumasi (CEBTRES2004) Dvagpgessiyglyemsades thhekapyl nervous
e REISL R BRIt o A bl L sem han
there hR@Bed SRAGy %Eo%less’ inl 8R% trPRgeht @he 3 -imprd¥Pidhts in neuroimaging,

. Accordingly, there is a strong nedical "need for an
microswieryr diaeise dreamens foptions, sach aeteapealonude, rmadirediativy) glioblastomas

remain ?n%(l)llga{b ela@égdoggﬁl, 55)3 P;q?l{l%(r)lGa]il%APragos, 2000; Prados and Levin, 2000). The
lethal rate of this brain tumor is very high: the average life expectancy is 9 to 12 months after
first diagnosis. The 5-year survival rate from 1986 to 1990 was 8.0%. To date, the five-year
survival rate following aggressive therapy including gross tumor resection is still less than
10% (Burton and Prados, 2000; Nieder et al., 2000; Napolitano et al., 1999; Dazzi et al.,
2000). Accordingly, there is a strong medical need for an alternative and effective therapeutic

method.



Turmor cells of glioblastomas are the nost
undi fferenti ated ones anong brain tunors, so the
wo evo01Bed | s have high potential of m gration BEEP2008/006154
proliferation and are highly invasive, leading to
very poor prognosis. dioblastomas |ead to death due
to rapid, aggressive, and infiltrative growh in the
infiltr e r
Tumor ]g%l? ?fh%hoﬁaﬁ?sésrg%st ggﬁéé }éngtsﬁprgcy\'ﬁhrfegf%t%g og?é §m5§§ BP ltllﬁlllgrs so the

tumor dells BN eAEER Eiﬁﬁ:nﬁila)fahfgﬁatfo@ aatliprelifgration iafd ard highly invasive, leading
radi ati on and chenot her ap and, therefore,

to very poer Pt%ﬁ%lﬁe@homéﬁﬁmﬁ%#@é to deail dye do sRRiA, aagRessiyqi andbinfiltrative
I
groveh fl Sy (AT T TRRARES: bituyh 180 BANR RSbhnfel fod fint el natue
of these: aluhsrs Gcb:lobm\sionglsraes atsoi mtatxarekjr reaidiaat tmmdlhmmmd ¢civohdtherapy,
Veller, 1999; Dix et al %‘339 l.otzki . et al.
and, thg > POgY- ;r%mgg% @ﬁlérrf:xyedpgzg §F€f tbqn} (i: ymmune response to
the ne lés(?ikal gqfsone rétﬂgr RRMECti30 dinS @&QEQ%‘W &ﬁdlggi@staﬁwﬁcoplastlc cells
epending on differences in the gene nechani'sm during
followmgtesgcrtmmtartdrrad&tlon theerapyn(Roth anch W dlkeer 990} Bicedt al., 1999; Sablotzki
1 ¢¢ rocytes or glial precursor cells. Secondary
eta 2@ Jobl ast oma occurs in a younger popul ation of up to
45 years of age. During 4 to 5 years, on average,

secondary gl iobl astoma devel ops from | ower-grade

Ghoblaatgmao@;ndasmﬁleﬂ Hntouppimeanydglidbdastama édeeleiova&tané@ywnm glieblastoma,
dependlélﬁ 8? géltrffeﬁe'glﬁﬁ?rrg {rly%h%l %81%) | anzec?rlegglrs]ﬁr ﬁggﬂ%fnr%g]gér}/anp ?or}ngtlon of

undiffefentigtedl dsyrocyres roar ylig)l prebhsit osits. @&bh&aﬁsglﬁdﬂlﬁﬁtmmtoccms in a
gl i obl astoma characterized by tunmor progression

youngeipppilation REHPHS 41 3RS € a8EaPariRR thihe XRImiodatvegage, secondary
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In cont&@()@))l)narﬁglhoblaamnmrmedmgmhéﬁ oatwnin ay eldangtopdlanen wath a mean
in the Cﬁnt ral nervous stem

e ofgS, YIS o Centc AT EHERE- ORBNECOHT vy itHinpiggnt glidblastoma

charactér%ﬁab Q{?ﬂngr gk@%r@ﬁ%ﬂ hathed e ?x{ontl(sNﬁ’dfrP Ithe M’a@b v@m ho clinical or
(Tokyo 4, 1994; Neurol . (To

kyo
patholog@al Wﬁtleﬂmologﬁemb@rnhtmso@fythﬂ\,leryw $38emg. 0739 (IARC
Press, Lé'o ﬁ%‘qalﬁ &)301; Prados and Levin, 2000). Malignant
o Pg vade detection by the host's inmune
syst em by produci ng inmunosuppressive agents that

npair T cell proliferation and production of the
Ghoblastﬁman@lgr@ttess Angt mbrghlzmcb Renyes ppd 3prepix vadely|in the gengral nervous

system. S{;ltr ?{ %'eéalsu&?c tl%? ent $Ho RS Io fy il&?{yﬁasrﬁéﬁg{ab Fherapeutlc effect

ures or “ce ypes presen

(Neuroll Mﬂdud:hrrg("ltdk@o))Balm 94ras9m,gea1ropM¢d C&hixy("gdl@l@9133 s405L458, 1993;
even resid emryoni c tissu ver al |

Neuropathﬁ@gv 1i7n k%ré%%el 987) @Aaqéﬁf@,ldbmln Pfqaiﬁé agd Lﬁvmh%OQ% t ed
States is 14 cases per 100,000. WD 2009/015843
PCT/ EP2008/ 006154 3 The nost common primary brain
Mahgnannrrgh@mar eelisenvaldgi dotestion dpyr elseritostlyg idvftued sgbtem by producing

brain tunors, | asto epreseptin
immun$Fyppashus pESHY tatyoipals; b el Rsp SR re Adaprodibtion of the'famunc-
stimulating cytokine IL-2 (Dix et al., 1999).

Intracranial neoplasms can arise from any of the structures or cell types present in the CNS,
including the brain, meninges, pituitary gland, skull, and even residual embryonic tissue. The

overall annual incidence of primary brain tumors in the United States is 14 cases per 100,000.



gl i obl ast omas account for 40% of malignant brain tunor

in adults). Many of these tunors are aggressive and
W@Rooblotis4yr ade. Primary brain tunors are the nBGI/EP2008/006154

common solid tunors in chiddren and the second nost

frequent cause of cancer death after Ieukaeniaigw .
The meshicpamon. Priarysrainchingosy atsf MERPIPMasy ERIGIERingE /% of all primary

. i obl ast ' at | ! b | ngaj Y h
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glioblastom eccoyunt i 0Yooff malignahhieam tuewplimadulcs). Mahy sf these tumors are
een jnyestigated. .First encour agiﬁjn results were

b . : :
aggresshyst afichetihigh EmadenorimaR; BaBLImOrs S Hice@OPhodpmaRSolif fumors in
childreﬁo@h&{he%&dn@%sﬁ% Ut CabsblofcBRRP ASAR aftBietk Rnih Bl EkifHen.

eadlng to prolonged nedian survival tinmes conpared

to that obtained applying standard treat nent

e SRR T 5, TRELAE P o
Immun%%ra%a?,eéretfr&?ﬁﬁﬁtoviﬁ @bt oF tReRhRLAE SAHMUS figh Qhe;sé‘fnéoplastic

treatiment option for brain tunors and to enhance the )
cells hagebdenpbovesgigatedt Rigstpencouraging misulﬁowpreu@btw@ed in immuno-therapeutic

st RS, IRTHLOE B L E AT 4 5B Lt

prolongedi medigh &suefivalhimed WRRipacsd A this esbtdifé®iappyirth e%aaqmd treatment
as noted otherwi se, all terns are defined as given
accompgaieg\hy mrinémeldpxicity éHeinhergar st als2§0fkrei n t o desi gnate
a series of amno acid residues, connected one to the
other typically by peptide bonds between the
The prébleasobwedriy thechpphcdiivnydt ghdwps thérefdre to adjablignd nem efficacious
cids. The peptides, are t pigall 9 anmi.no agids in )
and sa ee%%qtqq’entb%tl% rblérag)stlglpfg%/tan 48 e theawelideing of the patients
it S35 RS B 385 o A A0 i NG b Se eecs
series of am no acid residues, connected one to the

ot her typigal b ept . de bonds, between the
al pha- am r%'%fjr%esﬁ'ﬁpﬁ%'g?*H’gfr‘lfb'b%plﬁf"?dé\%g‘vﬁﬂ W8ent amni no
acids. The length of the oligopeptide is not critical
to the invention, as |ong as the correct epitope or

As usekhireinpad exeept aanated iotheawishealbierms qigalefined apaiyen delovar e
typically I|ess than about 30 am no acid residues in
| ength, and greater than about 14 am no acids in

The terhfi@plide"IOuBEDRErOhS8 43siBhdit BR2HEB8 04hihd hcidiretidaes, @bmected one

"g‘g‘_l ypepti de" desi gnat es a series of am no acid
to the qtheri typially by meptdehondsdetweantbe ginbaraming snd garbpngl groups of the

e SRATE 0TS LD el PbanAh RSEIFIRADRTYfan s shor
as 8 ampd 3yidspinilekezth sandeis lang 4si leledmino atide in lewgtht i on as | ong
as the correct epitopes are maintained. In contrast
to the terns peptide or oligopeptide, the term
The terﬂlo"o\f%Sﬁ’éﬂti‘a@" {sSuse® ABfeid R de%fg‘ﬁﬁte_taoseHEQBPérHiHSDicﬁPfgsﬁi%eQfconnected
'onger” than about 30 residdes in length. A peptide,
one to thiei afopappicaldy, by peptidenbords betyeenubé elpha-dmivodndgarbonyl groups of

.such a.nol eculg i o nogeni c". (and thu . .
the adiEiil AREERSIR 115 RreRel e deoPgrt Poh Htedl o the avention, a
long asGRPB&k&:t @pitope or epitopes are maintained therein. The oligopeptides are typically
less than about 30 amino acid residues in length, and greater than about 14 amino acids in

length.



i nduci ng an i mune response. In the case of the
present invention, immunogenicity is nore
wepmweiiisenl |y defined as the abil i ty to i nducePG@I/EP2008/006154
CTL- medi at ed response. Thusi an "inmmunogen" would be
a nol ecule that is capabl e of inducing an immune
The terpe'pobypsptide) rft;sngnaten@ sergeofminp acid gﬁ@gm C‘PW@W@iQm to ghe other

typicall.g'gd)rf %g%tgd,ec Iﬁ‘é’lﬂgl pe p?fpgg aﬂml%r ? %a{iﬁ)%?fsg %Cfe hk adjacent

amino atidssThe tngth oiVlth: pﬁlypepﬂde Bngbt drividhl ts tl&ubﬁ'eﬁmﬁﬂhst Yong as the
recognized by a T.cell. T cell epitopes, that bind to
correct Gp#QRes| argHpaintaines Jn sonast toythe camsyPeptida ofrligopgRtidgs the term

polypel?tﬂie i§ E‘Q&ﬁ'} tg 2?1]% fﬂaﬁﬁ)getéﬁé gio?%gl% of 1(531@[3 a.ﬁggcgﬁlfi'or}e&dues in length.

nnlecules are typically 12-30 am no acids in |ength.
I.n the case of e |topes t ind to ¢class |1 :
A pepfi.c fieSeptine A Topa usiebie Corfpe shar sodl Gormglseute is
1mmu1?(%reﬁlcs R tHus aQU'tlm‘i’t‘uIrfogén"' Withihethk SREeht Bivehtiéh)C AT 1@‘P§(Eapable of
am no- term nal flanking sequéences due to the f
mducmgrmntlnemnﬁ whparise. bletyhtuca@,e ot cm¢sentam@emto:tn, iuumx@dgctmmty is more

1 ru {
speciiggl (RetERsE oty U o2y F cay-BbiafBY Fdns. Tows an pgunogen'
would Wh%“dlécﬁll@ﬁﬁt ideapabRUMAdEi®f hn iMMAHE rédpBndeN 6@ in the case of the
di fferent genetic |oci that encode for class |
presentigyeationasmolqcule sapaplaof mdueing alGTA. ©spease- Al , HLA- A2,
and HLA-A 11 are exanples of different class | MAC
nol ecul es that can be expressed fromthese |loci. As
A T celi$esitopet & aishorepeptice agolecul@tHalbinge gueokes [ be [IUMERC hldtule and
single s}randed and doubl e strgﬁded DNA.. Thus

th
that is sﬁ'f}é%fiqfl?fé ¥ &xqeniced hpelscellnd cathraxippesnthat d1ad to class T MHC
f [
molecugggegé\r’]fgﬁl@altl}flg & §.Tntér)‘13) g%llag dg l@xgéggu%{ndé gfb\‘%} Bﬁy'\:é?lé/ §Urlino acids in
length. (Torn:ﬂl epitepts thétdnlnd) teclass BMET Iﬁ)bl.é&)ulema:tettjfmcaibnbl -80namtino acids in

ch s nce., The rm"c refers.t )
tength. {5 SR BF SRR tna ind 5, Flar B VR, FuHicBlRs, i1 Shfe™r 681 epitope
may shAf BBlomm6Pe6R s¥mdnieb@X@itRE $h e 1M 'éftth@fcmtﬂaﬂp and amino-
ene in its natural genom Cc envi ronnent, 1.e. th

termma? Elgilong sentieneesi duevip lae fagk thathends @étthédp n@é@lmare not buried in
oduct, of . th 009/ 015 P2QP8/ 00615
the strt@{ufﬁ of the cl&s}s rﬁegl A\ C(\élif]) mﬁe pFPtl g 1n|g n%?é? ﬁﬁﬁfg{ are 1&&16 class I
MHC Iﬂdléaﬂege;gﬂefbmdjhg ¢Rft. even be froma DNA sequence, or
gene, wholly synthesized in the | aboratory using

met hods mell known to those of skill in the art of
There a!?el\lﬁlré%ﬁl? S gﬁn&wflogf{h e% X%ﬁ!:g ﬂlﬁi\% gsggglg?efzﬁfegf ALA- A, HLA-

B, and r}Hle:thHA AE CHJEAG{EZ cardi H@A‘-Aﬂ 1 arpaxirmples of diffpiehtelass | MHC

opepfi de, or on de may be naturally
molecu é F@ﬁéﬂﬁ%ﬁ?ﬁ% Hﬁ ht hetical |y constructed.

General |y, DNA segnents encodi ng the pepti des,
pol ypepti des, and proteins of this invention are
As useddweeth] edferencarte BNANA rsag;mne snczindbssbmht single stranded and double

strande H]‘%/Sngﬁ glt?q | de l c? ge%é}g%({ﬁ Bgleés Pthe Context 1nd1caftes otherwise, refers to
the single strand DNA of such sequence, the duplex of such sequence with its complement
(double stranded DNA) and the complement of such sequence. The term "coding region"
refers to that portion of a gene which either naturally or normally codes for the expression
product of that gene in its natural genomic environment, i.e., the region coding in vivo for the

native expression product of the gene.



synthetic gene that is capable of being expressed in a
reconbi nant transcriptional unit conprising

WO e@aleBer y el ements derived froma m crobial PCT/EP2088/006154
operon. The term "expressi ah product” neans the
pol ypeptide or protein that is the natural translation
product of the gene and any nucleic acid sequence

ivalents resultin
e cofB8 KL SENOT And Rl Rt BRLEEREL 8% by frgm o DNA
sequen@ er g@{dnwh%[l?@ﬁﬁﬁésmedwh@ib TabbRtdry iing Anéthedidivélgknown to those of
ence, nmeans a portion of a nucleic acid
ﬂﬂﬂln@%h%?? Ne: sy@shestshan t he conpl ete coding region, whose
expression product retains essentially the sane
bi ol ogi cal function or activity as the expression
The terpr 'aclebtidd sdghendcet mrestte adetiroylymegi faleox ftitoriue feotidd¢INA
segnent” refers to a DNA polymer, in the formof a
separate fragnent or as a conponent of a larger DNA
The nuflggtzaer E%nec\é’:}:'rc])ﬁgl t§ a %%ﬁ[ablufag Bl fog %éﬂt\tﬁe &D[%c?;é;?ignaé may be
naturalkyonctcalmm@tar rhee migg dnoystheticali absstanttdi GaerajiyaiNaysegments

conc%¥trat|on %nabl |den%|f|cat

encoding (i BEPU{< oRo Y BSRIGF & B 2FGyeigt of his Tl are agtprybled from cDNA
fragmeﬁt@ riﬁ@ @Ecm olP6hiRRIotiE LIAREY CHTRSM RYse it AHOS ghnht 1R 61 Qﬁ}%]rowde a
hods, for exanple, by wusing a clonlng vect or.
Synthetsegmﬁsat ais ecapablvu olebicing expsessed rin of rmomipemtr@@wnguonal unit
ed I nter.n n-transl ated
compriyb By U HPhERho b AR P ISR CSent 1
eukaryotlc genes. Sequences of non- translated DNA nay

be present downstream fromthe open reading frane,
The tergphexpresHan PEarict anepsns the,pelypentide ot PROtFRNRUE 4hg pafusgh translation

o ESEAESSHSI b o L AR o s

code degundret¢ycargicthds s@ijng forehd semte ammolaeidis)i red wit h one
strand of DNA and provides a free 3'OH end at which a
DNA pol ynerase starts synthesis of a
The tergle%giﬂéﬁ?n Weﬁ(%Efeﬁ@ng3{baé E‘odlﬂ_é‘ SeduhdB, nRiaRER iR tion &84 fudeic acid
regi on of DNA involved in binding of RNA p l'ymerase to
comprijing ldsathentthe peroplepst ¢oding r‘Egemt whose' éxpodsatoaProdiea ngaink agsentially

t he. mat.erial 1s rempv origin onnme
the sa.nae g)é)loglc'c}l l@nﬂé%fnélac%ﬁ& 3% ?ﬁpr?s'sloln,?proguﬁa%v {hﬁl cio)lénpriete coding
region.occurring). For exanple, a naturally-occurring

pol ynucl eotide or polypeptide present in a living

animal is not isolated, but the sane pol ynucl eotide

The ter&“[ﬂ@)\%ggrggﬂ#g ?efer%etp ar gﬂ% feg;rg%?af ik fgxl}n %t ﬁ]gga.réte %ragment orasa

COEXi st eérla ur a

componeno loﬁheldrgeﬁl]DN]ApmhytﬁuM whichdes beew |dérlb@i pont DOFA asolated at least
vector .and/ or such  polynucl eotides or pol ypeptides
once incipstantially, gure Frmy €0 fissPk POHampating enfpgdneus septerialyand in a

quantlt% g{ E!ﬁi?z{entr%eﬂa%ﬁhg déMtific Qo %Hlﬁnaﬁcﬁl, Rk rpé%rvter}p bt thteSSegment

envi ronmen
and its component nucleotide sequences by standard biochemical methods, for example, by

using a cloning vector. Such segments are provided in the form of an open reading frame
uninterrupted by internal non-translated sequences, or introns, which are typically present in
eukaryotic genes. Sequences of non-translated DNA may be present downstream from the
open reading frame, where the same do not interfere with manipulation or expression of the

coding regions.



The pol ynucl eoti des, and reconbi nant or i nmunogenic
pol ypepti des, disclosed in accordance wth the
W@R@S/GIHS43 nvention nay also be in "purified" fRCHEPIN&006154
tern1 purified” does not réequire absolute purity,
ather, it is intended as . a relatlve definition,
The teraa’tpnmﬁfl mfans gshpd maeleisnaciq ﬁeétueaqeet Al &1 Be pairads ‘Mé]a OBF strand of
e 0 h onl e
DNA fHCBA R, M trel MORFTfia O R4 I A Lo B laf nar pymthesis of o
deoxyribehwlenideahhin. For exanple, |nd|V|duaI cl ones |solated
froma cDNA |ibrary have been conventionally purified
to el ectrophoretic honogeneity. Purification of
The terfﬁ b o er &Ik A eg'iod"@f HNPA 1%1@:% ) bfn‘au?gt of R84 PMRnerase to
rder of magnitudé, preferably two or three orders,
mltlatemadsqmpnenpr eferably four or five or ders of magnit ude
is expressly contenplated. Furthernore, the clained
pol ypepti de which has a purity of preferably 99.999%
The terﬁ{ "1§$late@a$ﬁea%9 PR 0O a%FiP Y8 reditile8 RSN Q(%Scbr[g’ﬂiﬂzh)’engﬁ%tﬁint (e.g.,
or greater is expressly contenplated. The
the natnwd; | mvuoammts ifaitdispoatyrsdyt oasarrengdr Egs iesampleg dudatgrally-occurring
osed acco to the resent nventlon
polynuéfedifie? BE SoRGRBGRE M b, RS Mimel Wt ' the same
polynu@&fyﬂdéror%tﬂlﬁpepﬁ@b,}/ib@ﬁiatéﬂieﬁom%meb@ dlnof ey ¢eRBUNE Ghidterials in the
used herein, the term"enriched" neans that the

natural OWﬁ’@éhtlﬁ asolatedoSuch akynusieotifies sowld e part efbauyector and/or such
polynuélgotldje?%Sr p%(ifd)%g&? ag%déﬁcg Ib%/ tpartgt?{%’}o%os&e%g %@H rsgp'e elrsé{)ﬁ{?l in that

such veator beachpaditien is ot parvobits neugihenvifantienhed prepar ati ons
of about 0.5% 1% 5% 10% and 20% by wei ght are WO
2009/ 015843 PCT/ EP2008/ 006154 7 al so cont enpl at ed.
The pol}ﬁﬁclé 8 NGRSrec SABRBAMS ifamUBEERE PolypeHiNES; dRBEsQE elccordance
s conprising the present |Invention can
with thaopxasmagmmmgby thay |atsoebﬁr irc ipatifoed"i foohatlbd teon nipufified" does not

requireta?eprs (& I])'{)Zslij"trslﬁa ge 1s éntegﬂeéls as fa:r?r%gtggeteﬁllt El 51(9 e\r;]i%?%ae}ls include
prepara‘ﬁ'@ﬁsnth@ﬁI Hienlhlﬁh@rﬁﬂtﬁe@ &ﬁﬁ'eﬁk{ram{sl tRamedrk )6n1/y bihlﬁllﬁ WutifiBd as those
adjuvant, to an animal, such as a manmmal
terms agx angerstood hyaBisise ofrskill i thee relevant arts Hor ﬁéamalengncawdual clones
1solate(i1 ;Jflr'rrarmul g ! %BRDA @?é%f el{sa%gﬁgg&\?vl . ﬁbén'?%ﬁgﬁ]}? e%ﬂrfnédo fto electrophoretic
homog@fettngunﬁcmtbnasf etahufgamateﬂat oF rnaturazlenlnyuerfaheo ‘a@dédsv @ne order of
fragnent” may al so be used to_induce a CITL response
magnitade, \Hreﬂe@blmwgs% thyse egrdersy gad trgqaxﬁsprelgqg blyofpur or five orders of
e
magmtucﬁ‘eI %pe ﬁng e)g’%gnte?@?ﬁ%[g ngurahgﬁillg{]éuglzegglggﬂa% ﬁl yﬂegﬁdé Quhich has a
purity df@ﬁefdmbB' 9% 990 acr A lRa30IN89% ar 919 temd cwhn dbsirabb 9Ny weight
forns a slubset of a larger sequence. For exanple, if a
or greatﬁbl%@fﬁs? JEONSPPIAEhj ected to treatment with any of
t he common endopepti dases, such as trypsin or
chynmotrypsin, the oligopeptides resulting from such
The nut:leimacriémand\mwﬂypepém @S%ﬁsi@mptddmn's disdgsednacsonting to the present

t th tarti tid Thi
meni TSHUP SR 40, CABERL bR, TRl AR o sch

polypefiiet, may be in "enriched form." As used herein, the term "enriched" means that the

concentration of the material is at least about 2, 5, 10, 100, or 1000 times its natural
concentration (for example), advantageously 0.01 %, by weight, preferably at least about

0.1% by weight. Enriched preparations of about 0.5%, 1%, 5%, 10%, and 20% by weight are



of its am no acid sequence a segnent, fragnment or
portion, that is substantially identical, if not
W@2@enI3g43 dentical, to a sequence of SEQ | D NCPCI/EP2908/006154
SEQ ID NO 11, which correspond to the naturally
occurring, or "parent" proteins of the SEQID NGO 1 to .
also cogEQpﬂq_t)eq\%hepgquqmgﬁq coBgHICts, Meqtensq¢lpags, apd other materials comprising

nuclk eot | ucts
e pre5 UG L Foan AR SRR SRR |
any of the common endonucl eases. In accordance with
resent invention, the term"percent identity" or

the p \ X
The terp eactivairaganant’| Bgans a figgaient diab eenofgics gndmepiferseronse (i.c., has
i I) 4853, PSSl AT . o
animal bgich s machnidl h for" @ampie, edrabbig we rcmohisepant alsohmcluding a human,

. descri bed or ¢l ai sequence. (the "Reference ... . .
such DRt FOROY® RIBBHEF dot of QBFIIANPE & ClefPsbQiSe ovifhindle recipient
animal 8§ R'a4i I Burh . LAVErh At VeBWItRY " BiVE @ meht" @6 AlsdaRCEseW thnduce a

the present invention,” the term"percent 1dentity" or
CTL respamse gmvitiodent i cal ," when referring to a sequence,

means that a sequence is conpared to a clainmed or

descri bed sequence after alignment of the sequence to

As useBehcQAPHe@rh NBortichITPaESeme Mt CRagmaMt!" hwhéh@sed in relation to
descri bed or cl ai med sequence (the "Reference

polypemidgscigbas'ty a cpriinpyscgavencd of residuesssucha amise agigirgaidues, which

cannE R R 00 e I 67 e

treatmenh evigi AnyC of hé lemmurb endafeptiddstrerhes tepsieen dhymotrypsin, the
) Ref erence Sequence and the Cprared Seguence over tﬂﬁl

oligopepfiig s fing, Fiogn rERGRINOY A demeteat BAONSERIRIS ffErgments

of the s%%ﬁg&ﬂ@?fgﬂiﬁé?@? YEDOE thatBRy Sidh fﬁ%%}negx@%ll Q@&%f'}é}ﬂy @ghtgﬂl as part

ence Sequence t oes not have
of its amororaesghsaqdemy a skgingne fragmest @rpoatiom chaics shbistantisléy identical, if not

exactly GGRE B Srien 9t R ipaeghinsERD §pt 1T WEeBehHeshond o the
natural iR cBefnB! 6NGRrePRUPRRGSRs SMak 'SF? i N@reRtSEQ AN NRO: 11. When used

) al'i gned base or amno acid i he Conpared Sequence, ]
in relatipprigtpolynuelsotidesi siadr lermerefemta the produnis nrodused biyftrastient of said
e aci d%tﬁn t he Refg(; encge Sequence over the

polynuﬁg?{[xac{gﬁr\]}v %h gfly of the cominon endonucleases.
eng 0 e alrgniment W e’ Conpar ed Sequence

with any gap created in the Reference Sequence al so
bei ng counted as a base or amino acid. If an alignnment

In accogdanse it thiersanh &nveatipar b tSay liRgiesnt AfRNtitH eORaTeapeah ddentical,”
whn RGN Lloentl il B K0l EPRbAY 38 (LY Atbcrivea

sequency afteratigharcaeof tHedsquerdcg tbencdnysaréd (thar €dmparpdePepence”) with
has the specified mninumpercent identity to the
the desai#eér@n@@@éqﬁfeﬁwe wﬁ%ﬁ%&gw AFJUGREe t LheBereesi Identity is then

determifiBd 6ébotdiRg REIHRIfBllowing formula:

In accordance with the present invention, the term "percent identity" or "percent identical,"
when referring to a sequence, means that a sequence is compared to a claimed or described
sequence after alignment of the sequence to be compared (the "Compared Sequence") with
the described or claimed sequence (the "Reference Sequence"). The Percent Identity is then
determined according to the following formula:

Percent Identity= 100 [I -(C/R)]



above cal cul ated Percent Identity is less than the
specified Percent ldentity. The original peptides

waele@ehoserl herein can be nodified by the substPEUEP29A8/006154
of one or nore residues at8different, possibly

selective, sites within the peptide chain, if not
whereip (Chisrthe sumbern o differanges betwsen ithq Refsrencampqnencgfang the Compared

conser yat.i v t L e r ' [
sequerf LR lin D] st O SEATBIERGHRSES OB AT 0 A8 (mpard
Sequenc#lavtaséiar i sti cs, such as where a hydrophobic am no

acid is replaced by another hydrophobi ¢ am no aci d.

d .
(i) eaclebase oroprainocasid én Wag Referense Sganence dpatadassart haye grhomgsponding

alignedﬁt%%%?r ShibCi SRR @%nﬁ%}é@dl S%ﬁué{c% gp@nd chemi cal

e, such as ere ucine 1s replaced by
(ii) each gap authe ReferemceSSagdems anfl sequence variations in

... fam.lies of naturally. occurerci honpl ogous pr ot ej ns,
(i) cagialignad AR HEING SUbaR (S, RE AR SPAURRRothGH {1 Atfierént from an
ali gnedtlﬁgce Bﬁ&ﬁﬂxota'eﬁﬂnﬁh@ _@Bﬁlipaﬁtﬁds_egﬂéﬁg, nStiRitdsSMi bR ce;

correlation with simflaritié€s in size, charge,
and R ip theaminnber od bdsesyod mophohéids inythe Ketwrenrcet Jequendegivieathe length of the

R Lt N AT T TG
being cHRMEEhY AbhdeOrantifs héidl i ons are herein defined as
exchanges within one of the following five groups:

G oup 1-small aliphatic, nonpolar or slightly polar

esi dues_ . er a TP, Pra, , r
0 an JEThPHCErS Ry 58, el CopaBlt. sl PRSI Sequence o
which herperédntl idenkity as Giloulated AV ROt BG4 to or greater than a specified

.. PCT/ EP2008/ Q06154 9 pol ar, positively charged . .

mlnlm%gewggld(eppy’ thgp épe E‘gwe@ eqcze_lpaértg@ ’sp%glﬁ?qq Hiipignum percent
s [ i | - . .
denityg 2! BELorchES SOYfehct Fkn (it LB mgFRIs i Whigh the herein
above catrnbed/Barcerg 1dehiny i lass thaxstheispidifiedhPedcerd Itdémity.

repl acenent of one am no acid by another that has

simlar characteristics but is somewhat different in
The oripirk® peptiddt AsclbRRB! REEARRN 1f mefified BNiHResub¥ti@fon of one or more

_i'sol eucine residue. Highly non-consérvative .
residues epdiffeesmbmossibtlygelectineglitee withubtheipeptidschaam ifopidotherwise stated.

1.ng. acid for one that is | ar . or even for one that .. .
Such sttt may Bt L A-epartyetifo ety frro it upie e o acid is
replace8aPN0dn, alING®VRId dTesihifi §aReréSardolcRavat®@tibtics, such as where a
i neffective since chemcal effects are not total

hydrophehieii ammiap| acidnis repiaced] by iansther Unydsehabigy mninq/eaqig-g iByen more
conservaliv& wolll Eg ?{bqéc%h{eﬂygf %EI%CéC?dJ]? thgtsgglre%rsser:milar ize and chemical
predi ctabl'e Trom'si npl e chem cal” ~principles. a
nature, G¢H 8€whsteCleusin®sd tdpldced by isalyudine dh \seudids oicadu@itce variations in
... other than the common L-am no acids. ,  Thus, D-amno, 6
familieg, of atyrpiinocpwTinigohamelgeeus prgicing certainmencaarigssubstitutions are

more oﬁmé}hﬁédftm%r?, %rltzlﬁlhfts%n(fré gﬁ@ﬁ Ehdi¥ g&elja@igtgox?&'ghllﬁnilarities in size,

I nvention and y be enconpas
chmge,qjoiaritngmdélyﬂmmlbbicity retvatdithé omginalrinmiao aciddsd its replacement, and

. possessin on-standard R groups (j.e., R groups other
such is flie BrsR Haedetiith cronssrv e LBHIBIOS ami no aci ds. of
natural proteins) may al so be used for substitution
pur poses to produce i nmunogens and i nmunogeni c
Conseryaivg paspstituéensadre dieekiin gefined areexphengastwithineamei afrthe following five

groups: Group 1-small aliphatic, nonpolar or slightly polar residues (Ala, Ser, Thr, Pro, Gly);
Group 2-polar, negatively charged residues and their amides (Asp, Asn, Glu, Gln); Group 3-



I f substitutions at nore than one position are found
to result in a peptide with substantially equival ent
w@eoogoester antigenic activity as defined bel oRCT/EP2A8/006154
conbi nati ons of those substitutions will be tested to
determine if the conbined substitutions result
polar, pemdtivaly echgrgeds yasidugs stis, Arg.eEys); dArURe a}%sf‘geﬁlilma%ly nonpolar

eRt
residuef El}dgpieﬂ IE A \%Zp?ﬁ}e%foggg l% 1 ang'giﬁgﬁ‘gﬁ@%st(i’ﬂ@sf yr, Trp).
substituted. The term"T-cell response" neans the
specific proliferation and activation of ef f ect or

Less comtrppii et HeioBy mightgnyelye thtereplregentPigne 3mipp\agid by another

that ha§ Qirmlgélelnﬁxla@t%ﬁs cd Gt 1_5 Sﬁfé‘ Jg?ﬁere%ft £ 6iz8! suchURClep@BSment of an
may ysi's of pept | de- pu pept | de-precur sor

alaninepby s&d isneuvateu rrwidhye pidighiyd eonmoesevativieg rapdacgatentse imight involve

secretion. of n ferably Interferon
substite. 4] BRAIC B BE (R Bepabys PR o Vb Etapofiyis basic in
charact€f, f SGd10 r“rﬁmbﬁeuktﬁﬁtmﬁiroﬁg eéanabY BEWEZY MR QisnMSdeldOrak NBotentially

i nduced by peptide, or degranul ation. For MHC cl ass
ineffective sipet plnfzmleall affevsd p@rnqtemaﬁy ne¢dietablerandf radical sibstifiipns might
well g‘lvﬁl\ﬁﬁep lt§felgh ec setEoto %tl}%]i\gl% }?_re(llg%% {OEI]; %Iil%giey themical
prmmpggptl de-i nduced degr anuI ation. Possible effector

functions for CITLs and T hel per cells are not limted

to this list. W 2009/ 015843 PCT/ EP2008/ 006154 10

S

f couf$E Sfen MG bE) i Fo Bl ok LBAGNE SRS Bl acids
Thus, Dianiias agidsl Iﬁ@ﬂt bEOSabefitutddefaanthe Jemmincaatidy icomnudnly Heund in the

reference_peptide as define ﬂ by the abciigit{x{ f he .
antigenig peptides, pE eplémrftu)él gyt SHH e angerpessed &yt %Bec osure herein. In

- AREELEA £Q B $H@ELMGER those found

additioh ea‘fﬂﬂ@'a&ﬁgﬁgélse vﬁ#‘ort%%np(gaﬁl e Ijtoh lytl Cé‘tg)gt)l Ofhelthal ose foun
in the cbhnendn 2Aeaminopmidsi afmatifralt protesis) eviyalsa tar wpet fousubsgtuion purposes

nol ar concentrations of the.refer
to prod{e ey eSS BUpPTHOLoE PR RN FRELiE P B BEsedmvention.
killing of the target cells incubated with the
substituted peptide should be equal to that of the
If subsn@tlenenfcelo;:feﬁxand@eazosawnearrc deunsk tot igpyjein p pepide Wit subgtantially

equlvale?tf ar e%agtea 2 aﬂ? 1%9 e[c(l}lvgy ag) o‘é@ﬁh{lﬁ beFofv§ r %ﬁec&ggxnaggns of those

ar ge ratio nmpari son

substit¥dink Wlﬂ%&tesﬁﬂetf)&le@éihﬁne ‘ﬂhme dohﬂ)u@?ﬁLﬁltﬁﬁﬁmbﬁi, @esﬁlhrmaaddltlve or
peptide of SEQ I 11 are, tested
synerglatg%ﬁﬁ%qts @rhrélesaemgﬁmﬁm eﬁthsepsml% s*t n@fh% n9eppiefhan 4 positions within

the pepﬁﬁ %UH %hﬁ&eﬁhslﬁgﬂe%ﬁb tifegubsti tuted peptides

I eve Increase in lysis relative to
background 'S no rmre than about 1 nmM preferably no
no nore th

rmr‘ t n about re pr. era
The te%oﬁ-cgl? RFPONSE ng%alnﬁ It ﬁoﬁpsmgﬁcepr@?é%ﬁgyoqq &nﬂo?%w@H% of effector
flmctioﬂtpﬁidlhcécpgy ye pBAi gD RNk VAR RbY MIZC LS 1 kORI L, effector

al so preferred that the substituted
functlopsa pmayd be tigsus eafo gcptzbeplbgedcpbptlder precursote pulsedh oromaturally peptide-

presentmgd*a%eg lj:gll% seﬁdgg%ﬁfhct petso Béﬁgo ragly efr 3ol ﬁrlnt o eﬁ\IF alpha, or
IL-2 1nttlﬂér$gp§y PEptRY sdtfetiedt éffetort RoRBkIES, G}iréﬁérdb“}ﬁ gfdnizf@hes or perforins
induced by peptide, or degranulation. For MHC class Il-restricted T helper cells, effector
functions may be peptide induced secretion of cytokines, preferably, IFN-gamma, TNF-alpha,
IL-4, ILS, IL-10, or IL-2, or peptide-induced degranulation. Possible effector functions for
CTLs and T helper cells are not limited to this list.



associ ated or tunor-specific epitopes or may include
epitopes that differ by no nore than 4 residues from
W@ bwoeser ence peptide, as |ong as they have PCT/EP2008/006154
substantially identical anttbgenic activity.
Stinmul ation of an i mMmune response i s dependent upon
t he presence of antigens recognised as foreign by the
Based 1f Sholol st Sk RS 8RN s LP IeRENTS 1R reference

peptldentﬁStShaiSI dtlléast <IJO%U<SfI’ theg aﬁt@mé astivitynafthe syfetance tpeptﬁdslmdeﬁned by
i mmune _ response .that is specific for target

the abifjy Phhes sebspifued aaptide {hEeconsityicethss Ritarg rregdgnizedahy a CTL in
t n f
computBh8 4 TR 4 aRIRT L LnEEPT BRI e
portlont o theu Bfﬂ&ctox\/mrg'em usirviesc withi equmolar rancagsitings ot the traference and
and cellular arpms o

SubStltlEid,TD ’ldF§f tl&"e?‘?ﬁﬁrvé:)‘épﬂeﬁ‘}eéﬂsﬂﬁ&ﬁcéﬂﬂlél&o ﬁxﬁmm ‘fsala{jubated with the

subsm@af- ﬁéﬁtid% shbGraEsY équsaf td it sﬁiﬂe%&&eﬂcmaﬁdé SSRPBFEG Brget ratio
apabl e of specifi cal recogni sing and destroying

that is tnm rgmatezrehaxs 10-Fold abmrba ¢ oaferehcecpepstderaffectordangetsratict )which the
b?nor-lnflltratlng cell WD 2009/015843
Cmnpmﬁ@?ﬂ% 888966154 11 popul ations or from periphera
bl ood suggests that such cells play an inportant role
in natural imune defences against cancer (Cheever et

Preferably, wheggle CAdls speeificdpr g|peptid9 b SEQBHI NOohta REQ ID NO: 11 are
tested s Sth?s ?lgsu‘ﬁtgd fﬂ%ﬁ@g{ge e %E}%}Fﬂep\éi\%ﬂrcgﬂ&% (fh:];{ g\}hwﬂlgtl{er QfBstituted

orec cance

peptides %ﬂmﬂﬁé half ehé h&b{lﬁlylpﬁacrcdﬁlﬁ"l lygisaltitive catbackproiind ismenore than
cells |nabunor tls actual |y better gICtOT
about 1M, prgfes n%m%& abat M. moge Rl Rbl Yé\?ﬁPgVé an about 1 nM,

and Stll%&’ég ﬂa‘rﬁlﬂ% %F mdrd Wal!o@?i (;U‘ﬁ)ﬁt ard mostﬁ?gﬁ'}ab no more than about

sitiv cell n"partic
10 pM. rIensG(ljsu meferi€ddba the miisemtlé(bpﬁpuﬁe bbecovgpized by CTLs from more than

one indaigly ) Tt (. 260 R BreLon Y B IRIGCOHaR1 Vo from

protelns defectlve ri bosomal products (DRI Ps)

(Schubert et al., 2000), play an inportant role in
Thus, thiiepitppsspeinthe . pragesd np@ptwm azaysbe identigalf tooraturgPy joseerring tumor-
assoma%ﬁérﬁ%ﬁ%& \gf)erc?ﬁ% ]%81? [ IetsJ ﬁog nrrléaﬁ' élglgldé:etg 68%&@%99%{%? gy ho more than 4
residuek €009 aNé eefafthtd @Bptl({é,"laé\)long hagrtkeyahevd Mbst‘dn&ﬁﬂﬁﬁd@ftlcal antigenic

. WMHC-nol ecul es: WHC class | nol ecul es that can be found

activitypn nost cel | s having a nucl eus. MHC nol ecul es are

conposed of a al pha heavy chain and bet a- 2-

m crogl obulin (MHC class | receptors) or an al pha and
StlmulailoheifanohmhMC(rMﬂﬁnsé ssdepeideneapt thepresenceespatigenetegognised as

hr ee- d f t | t ,
foreignghy dhen 0T BEDRIE SRIER. 1k Bwqvemop! Hin EBPaFeeRF tmor asociated

antigenb b€ ﬁ@\‘r}trhi@&i Wet ﬂbsﬁ%m @?%sm%"ﬂqm%{ Sitmlin® §R¥&R %o foster an immune
peptides that result Trom proteolytic cleavage of

responsertbatasispranfiid for sargeimntigass gipotssedien tHoRiuPfce ol tunaergretls and which

tides. .MHC . |1 | | es. be .f d.
througt) {Hi%y mecRanisim \of AR 4t serabinal difing dfiemsssian, 1Sl o sioped-down
growth (of\Bfesthmo Warkfus HRéchhiisik 85 Birhe 261t Boe theHunforaDEIEHURF arms of

transnenbrane proteins that are
the immune system are currently being explored for cancer immunotherapy.

Specific elements of the cellular immune response are capable of specifically recognising and

destroying tumor cells. The isolation of cytotoxic T cells (CTL) from tumor-infiltrating cell



taken up by APCs during the course of endocytosis, and
are subsequently processed (Cresswell, 1994).
w@plhesses of peptide and MHC cl ass | nol ecul eBCHER2008/006154
recogni zed by CD8- positivalcytotoxic T-1ynphocytes
bearing the appropriate TCR (T-cell receptor), and
populatéensyir éoss p@tﬂpmtbl@i@d suggesi-tbat sughells playlaadnipestant tele in natural

immung SERERS Sy e TERebl &1 AR5 s Tt pERTOIE 008 on e

analysi9 8P4l sigpeitiehd Grobatimes sdfféﬂhg lﬂvbn\i) lcBl@dutali dander, Galon et al. were
stoi chionetric anmount_ of 1:1: positive heI per T

able tocdgmensyatey thah typss ofangity ap@ﬂgcthn, qqfdg@qnﬁge &sHs in tumor tissue are
YR OUT D8 L5 Gt L BRBTRCS s ERERP BRI s o

tumors B@akom, et ZI00B06RhEMIZopdsitaredT Seds (TQDB3) in partictihir,swhich recognise

reason, the identificati ve T-cell
Class I gylecaissof dos mary hﬂ%twnﬁeglrh%g%eheé&@%??ag@@eemof usually
8 to 10 Ao QEIG%SMPPSS Héﬁvfb%efrB@f ?Itorﬂﬁns QRY&LLOP FHdsofhl rTBrroducts (DRIPs)

arnmaceuti cal products triggering anti-tu
(Schubenlmuaie 2068 pisean n(ub’czrtmj/ asdhin ttis mlqunsEOAEp ©ptidest stathming from

spliced e iEsgte dsuahsd n the figranys. 1e SRIC aFIeEoles af the hugpan are also

designafedu g ROk&yt évé'l'@lgl‘éhﬁ g3LA). nolecules is mainly
restricted to cells of the i mmune system especially

prof essi onal anti gen presenti ng cells (APC), e.g.,

There a&%EOCX]{ane‘s é)wg& ﬂleglg%% glp assSIt mgPe e‘gg ghagf%gn Pﬁ found on most

cells haviti0h riRlkRs SMHEIIﬁd)IBQll&’s b@%xﬁpwad ofa Ak BssvyMKain and beta-2-
class Il _nol ecules (Dengjel et al. 2006). It was

microglohulify (Yl (nelastl Teapptars) aarn Apbepad a betg. cham GEHCqlags 1T receptors)
eseci Y57 116 A Lo Pl R 51 Qi Aok i s usea

for norsedvialent émteraction witlh Ipbpﬂiddsg M| diss tlapiesent gieptides timt tesult from

foi f
proteolzljtgcquﬁlllgall\}@lggn ?)I ang) agﬁ Iggﬁpg §§%ct:c%ggl 3 ‘an q;tirzg:r Serp% es. MHC

class TPHIE@RALAY bel foulBSprelihabiitio %f&@ﬁ)'nﬁl ‘Aﬁtl%ren g?égleﬁtmg cells

recogni zi ng peptides fromtunor-associated antig
(APCs)prad guireatillpypretioat gleptidesl of exagepous es treasmonbmneroteins that are

taken ?peggér ﬁ@r‘ggghes& ?{Bfa;éoglggehl%f Iengg%%lysqsrll %Edc%% Irsbggé/q,l%%@ processed

(Cressﬁél'm%éﬁs €@ﬁip%x%§ opﬁ@ﬁtidé%d VA kst ndlbdhléd &8 Fedo gnlzed by CDS8-
nmol ecul es, pg a smal |l nunber of class Il |igands
e

positiver Axtdtexie [551§m ey B@gng@ thgrapproprlate TCR (T-cell receptor), and

compt 048 KRBT Ut U YEPSL B Uy RSB A B epr

cells bedfing@tHe)apbidpria@dTCR I¢ Bl Well lafovhhtﬁhat the MUK thy péptide (b ¢lhe MHC are

et al., 1996E t he possi b|||t¥ isolating class I
therebyﬁ%%iepﬁlé‘sa Hdpichiomefri¢ apaynt y tunmprs was not

consi dered possi bl e. Hovvever Dengjel et al. were
recently successful in identifyi ng a nunber of MHC
CD4-pd§ita&:shd:lpereﬂ‘i te:ll‘seplagi are Gpyrtdot aolet uﬂmdnc(dg)and sustaining effective

57 EP 1
responsgbg po;llhve cytotoxic 9' ?15 (&;ang a&ﬁ)‘in 9 ngstone 2%03 Sun and Bevan,
2003; Shedlock and Shen, 2003). For this reason, the identification of CD4-positive T-cell
epitopes derived from tumor associated antigens (TAA) is of great importance for the

development of pharmaceutical products for triggering anti-tumor immune responses

(Kobayashi et al., 2002; Qin et al., 2003; Gnjatic et al., 2003).



For a peptide to trigger (elicit) a cellular inmune
response, it nust bind to an MHC-nol ecule. This
WQe@womess43 s dependent on the allele of the MHOPCGDERWO$/@06154
and specific pol ynorphi sns1df the amino acid sequence
of the peptide. MHC-cl ass-1-binding IDeptldes are
In the absepge|of imlarymatiomexpegssian o MIdG edass Al melesules anmainly restricted to

cells o{"sﬂlka rh)ﬁuﬁg &@feﬂl t %&'Qg}ﬁgf&g 1Jn9f 'ag#ﬂ%e% ée?ﬁrh?llﬁg dlg %AH’C) e.g.,

sequence rac orres
monocyaes) dncﬁrg)cgfeettétﬂ/edfcellhenédr@h’ﬂgésadahﬁmd celtshlxscammypz&amts cells of
all el e ha ing notif V\,hlc
the tunggg\ava SUTpESRERy Eaens‘{s)é'eﬁftp EXPIeSS Mlgs ?fgﬂ@*r @%ﬁwel et al.,

2006). (Ramrensee et al., 1997). In the MAC class | dependent
i mmune reaction, peptides not only have to be able to
bind to certain MHC class I nol ecul es bei ng expressed
by t unor ceII the so . have ta be, recogni
1 was Showd g i, BB SNGORLE |9 £1 BUBRE GRS EYETOR) feygince of CTL
effecto? €O 936586@891955&5%2@%%@&%5) :@)AIBSSlﬁ% 19 @IS WEufﬁment for
are recogni zed by the tunor specific cytotoxic T
inhibiting mpindiegtaben of iramorssyia tilfabition b a(ngp)ggnesgﬁahy lsecretion of interferon-

s JSSHE pASBAVISRICRT A RO S L3050 e

cells radognamgr pepedbsafidm aBmopagRatattdt antitak t greSshték|bys HIfA class 11

the sane origin, up-regulated in cells of the
molecufes sERacEqUAEETRq i PRegIewHqeia tiedadnationael apfibodyt (v rresponses

(Kenneﬁ? Seqca{l at?ﬁégrﬂfnl I&%{grsag N 3§%Sé§§e§%ehaﬁ%sgrgl@§ fo HLA class I

molecu&rsl Iogkyns smidhle nfunbet off Ahkss dV digandbe of inAquatvbdteen&iEShebed so far
recogni zed by T cellﬁe\%ﬁy n der Bruggen et al., 1991)

(WWW.GRBFGHYMUBILY RFS YWY WS¥ PSRRI was original Iy cal | ed
cancer-testis (CT) antigens because of the expression
of its nmenbers in histologically different hunan

Since theinwrstitudirvd examsign bt class Humslecalr$ ¥ uswally limited to cells of the

t f ot
immung SR 6EEh 504 HS9PE cBRpEhsThalit of alasthediiss hpentids disectly from
primarPRintRé wax aate&ﬁsﬁh@aspokmarédﬂbbveb&mgepwa¢5were r&RA8y successful
anti gens cannot be recognized by T cells in nornal

in identifysng e sumbgr ehMileeClasoH eepitepescdiresitladrary tamors (WO 2007/028574,

d’r@’ggé_gr u specific. Well-known exanpl es
EP1 7(% or Z@eﬁ glnéé/t az}u’ gg@ﬂ MAGE fam |y nmenbers or

NY-ESO-1. 2. Differentiation antigens: These TAAs are

shared between _ tunors and the nornmal tissue from
For a pgptiderio fmgger (shisit) acgHular %@Pneafeéqu%ﬂél must bl 40 BRRGHGrgolecule.

This prp&{sw déﬁ%h?éh? gﬁéttﬁé all&fB0Y ud MI-E@ dé M%}%&:ﬁic polymorphisms of

neage-re roteins are I nvo ve
the amibb tasqzlrsbd;umnce oﬁfhembade rMHGEc]assel-bihtiag e pti desrane u!;ualﬂprS 10 amino

) specifi t vert hel ess .are w del sed for
acid reSighiend %rrggwn A Y| utaip ctWGd%"nSB%’F‘lf JFSche (japRparsy in their
sequenéeothaf MQaNRIR 1 EortRbamiAg Midlngl gfcdbe T8 lRn mc%olegﬁ@ In this
for prostate cancer. Over expreSsed TAAs:
way eagnbil nljelwihde aybmdprmseﬁ’ detormimiag evmeepcnﬂdeecarebﬁnd ispecifically

to the binding groove (Rammensee et al., 1997).

In the MHC class I dependent immune reaction, peptides not only have to be able to bind to
certain MHC class I molecules being expressed by tumor cells, they also have to be

recognized by T cells bearing specific T cell receptors (TCR).



hi stologically different types of tunors as well as in
many normal tissues, generally with |ower expression
WO ewels843t is possible that many of the epit oOPEBEP2008/006154
processed and potentially 1presented by normal tissues
are below the threshold level for T-cell recognition,
The antiggnisghatiaee recogm@c@kmﬂees@nm specifi grotaxeg TdymaRoeytesy st is, their
ican 0 I Vi
epitopef bk SEEY 5t SPERRE B ol ARG QY SBUF B eppypes, receprors
transcr@haﬁ Factdrs, [AOSWRRICE atdegxp2ésse@diandsus vonipared td ehaltee¢édisdis@f the same
. 4. Tunor specific antigens: These uni que TAAs
origin, HP1T%@114t?‘é)Fﬂ alls Of e sRACtip AT genes (such  as
13-catenin, CDK4, etc.). Sone of these nolecul ar
changes are associated with neoplastic transformation
The cuaagt/ @assﬁ'roagmesﬁnmmr akspuiateds pretigehs coraptisegahs fatosving major groups
l'] ble to i nduce strong imrune responses
(Novelﬁh‘ 2ﬁ%§r| ng the risk for autoi mune reactions
agai nst normal WD 2009/ 015843 PCT/ EP2008/ 006154 14
tissues. On the other hand, these TAAs are in nost
1. Canceadessiscamitigense | Theafutst Ta\ Ashevepidantifiedtbat am behdcopnizedpy T cells

cvn i SaliEPA TP TIORE S BB R PRSP P BRERy ancer st
(CT) aﬁ&é‘énstﬁe@meaéﬂ @R xpi@diohi ¢foftd RfesrbeH i hibASgibRYy alffézént human

from proteins which are neither specific nor
tumors oarisk, expeegs setmaln tissuesr onkyuin wpvartdryteséperatogania tafnisstis and,
occasiof %I?o\c;iré% acgrtltgy&%géc' htEa)r(c%Hsc' P{egtfsncﬂ) I%(ﬂ. 9&%%5 E3sPr én'&'aﬁ 'I-#LXA molecules,

unors ass ari se

these aallugeﬁsedaxgiquxesydcagn@eu gt Tegalls ineastinity tisSuesowrd can therefore be
epitopes in tunors as for _ MJC 1 or event? l ke

COHSIdeﬁ?‘bF%!W%’EHIP%IP%Y Bmarrigecigr WaHinownaxprwplseegr 6l angigens are the
MAGEW%%IP%&%%%E or ﬁg@ﬁ%{? ¢ (Hanada et al., 2004; Vigneron

coviral proteins: These TAAs are
2. Differientidtionr mtt@ens; Thase Trks pheayhared betweenltumotsand thehpormal tissue

eni ¢ process and,. be aus the ar fori not
from whtehy{He Hmes Argem oSt o raf 5%%6%5&68 Many of

these Mwh@amesg&k%e@ wat&ha &eﬂh@olb&?nﬁﬂh@‘iﬁod@ﬂﬂkkﬂs ATBndI%HL and are
viTus proteins, E6 E7, which are’expressed in

therefomenvu tumhorcspecificobut nmrthplmt alienwidely yeed éxroearicge gmppnotherapy.

T-1
a4, Sl R NG o EBTA SR fr gretanoma o
PSA fOE ﬁj‘sﬁ@élcar@a{tl cul ar prerequisites nust be fulfilled.

anti %An shoul d be expressed mainly tunor cells )
3. Ovemrqmd $ Cenesanepdipg swisely exmrased be% fvedieen detected in

hlstologgﬁy trérﬁ ?és of Emjnérs #r&lgl ygq{% qng'gﬁ b&&gletissﬁga g}glly with

Ive a 'S no

lower éxpi@kionbleVelal Rds lmsiiblghhatomaﬁylbfahe episopiels . ;ﬁocc&mﬁyand potentially
nunbers of .the resgect ive  peptide

presentqq, by nospak fissugs aifabelovrdhe §§§-‘8’é’ida{eé18P §m g%lh §e°38%1t‘8flt while their
overexplebdid %fMB} cgfl%)tcﬁh rlﬁggéalr téa.}l?(cdn@é/rol'éé GhdeMby bre 1ng lprev1ously

ans ormation of a no toat nor cell
established uoletanoen Prengnerntrexamiplesdpe ltles ctass 06| TDAs acﬁpb}eeémeun Survivin,

Tel of a cbg{rgsi s. Additionally, also downstreamtargets of
eomwﬁéﬂg ins directly causative for a transformation

4. TumOR¥pdeerid RitBHb -atiede AR uk NUSA §MBYséPfom mutations of normal genes (such
as p-catenin, CDK4, etc.). Some of these molecular changes are associated with neoplastic
transformation and/or progression. Tumor specific antigens are generally able to induce

strong immune responses without bearing the risk for autoimmune reactions against normal



indirectly tunor-associated. Such indirectly
tunor-associ ated antigens nay also be targets of a

wa aeelonsed on approach (Singh-Jasuja et al., 20Bd)/EP1008/006154
both cases it is essential 14hat epitopes are present
in the amno acid sequence of the antigen, since such

tissues.gOm gyt other l(andnﬂ\gpg@aépﬁscare p@mqsﬁ@asys enyirelexantde tthegiact tumor on
which tfhg}(/) ngae 1f§1err1‘g‘-ﬁecfel ansdoa(%%_ac 1 qlr& LgeDy AR él{jmgﬁfﬂlcfladf}ﬂ thifors.

-response.
5. TAAReRisinpefredl @nbﬂnéll podt- &arMﬂ(ﬁdﬂiﬁl modifeations: Suﬂcﬂ‘lAcAs may arise from
T-cell epitope. prerequi site for the induction

proteingwhish #1q pejihse apﬁcwv@prw\@éwpmé%dpah@én?@ btﬁeneﬁﬁgé%lﬁasebecome
I

tumor %%O(?ar;%r% bg?)ogtltfc%{zllﬁ'n@rra‘f ?gcg:gisgg gﬂhﬁﬁl S&?g?pﬁc Srsaﬁ§§fﬁﬁl%s for this

class afipd frope altMﬁi @Ws@lhﬁSAa)aﬁa’Hs ElEé&ﬁﬁ)@/t@Oﬁ)i{SMepllcﬁ)es in tumors as for

Ther ef or are .a startin ol nt
MUCH (e ke piarerm S Sy RO woithoway fosmay ot be tumor
specifid ﬁ% bid ngz@ow \ﬁgﬁér%ﬁ*e?él' 2igpg).t he TAAs are based on
use of t can be isol ated frompatients or
6. OnchﬁadltprytesubJTélcses TAdks ah:eylr@lrHomdlabmayhplag@enacalmle in the
different, al anscrjpt.io
oncogefiefhissh it bl HEY BRpESER GrotgVERRSHRiPdasy can evoke a T-
cell respbiie! Exafiflef Of 5@dh protehssae tlﬁd—ﬁlﬂﬂﬁ{ p&fillétha typtOf8livirus proteins, E6
i nschenk et al., 2002). However, the identification
and E7owhigh aeesexpressedinpresdsalgarainamaror ti ssues or human
tunmor cell lines, or selectively expressed in such
ti ssues or cell Iines does not provide precise

For prdtéih®érdt i ré¢bghzet Obyt bﬁtouﬁ(ﬁb oflyinpho@ynés genigndrespagific or -associated
transcri bed fromthese genes in an i mune, thera

antigenygngl iCOrdICiR REUSH| 1 hereRY: BAHEPT Erﬁﬁﬂéﬁéﬁém%hg%@lﬁ”ed The
|

i P G PO SEADPr B oSSO0 LAY U amouns

by nonhal_shdaﬁhja eispresskis ﬁmticbrmnrmdns«rhblg; that tHealespeative afm)gen is not only

pesen S B R RS B S5 e B R sectv

pepndepsat Las fdn%n@\é&rﬁc%m een6aRbciaRt eadtigés sér@weﬁsaa%ed from
proteins that are presented in connectlon with MHC

proteinsrdirealyl lasolarg@umgansﬁmrmmoa dfiamarimghedl] t a pwhdr aslrdugdo a function

h,a functi.ona

e in 0¥l SR PranPRrobRR B eRoooiy AR I Py arees of

the proédifd) ﬁirlﬁ:é’dy@iﬂﬁﬁﬂ%ﬂ fang tfa‘hsf%bﬂn@tlérp nfa&eﬁd'lhpre? {ifa@&t @hd thus may be
functions ("effector T cell”). Typical fector

indirecly, Hmoroassogsdted: Such) igdirertly tymor-fagsosiatadeantiganspmay also be targets of

a VaCCl%:l% q%ggp&&(ge{/&hgﬁm Jas greft . ' POO@”% g&ﬁ JEB ¥ is g—ss?ﬁtluﬁ Ghat epitopes

ant r'd norc rat in

are pre&‘nﬁ elﬁ:thH arhihocidid @e@fen@' b$ thenarftigen - sifhicemichi dTptptldey("lmmunogemc
per cell epitopes that trigger a T-hel per cel
peptlde )etélsbﬁsctsﬂae fiem mmw VE0cIalgd ﬁB‘r‘EenéfhPB]élt lgrd fqafin vigre or in vivo
T-cell-REpdiB- posi tive killer T cells, which include
Cy?OtOXIC functions directed against tunor cells
di spl ayi ng tunor-associ at ed peptlde/NHC conpl exes on

BasicalSp' Mr}ée%%h!@ rf agingea g@l‘{{?oraglg\AQé n?lgl,c%?)ﬁ oa%' f tT gell epitope. A
prerequisite for the 1nduct10n of an in vitro or in vivo T-cell-response is the presence of a T
cell with a corresponding TCR and the absence of immunological tolerance for this particular

epitope.



conmbi nation with other tunor-associ ated peptides, can
serve as active pharmaceutical ingredients of vaccine
W@ 9posistd ons that stinulate anti-tunor i mMmunNePCT/EP2008/006154
responses. Since both typedsof response, CD8 and CD4
dependent, contribute jointly and synergisticall¥ to
Therefarpel A are astartingfrogaitior tha deylepmentiof atpar yargine. The methods for

. . racteri N - A i at t] :

denieIERRE 56372500, AL PAADFIRLE 1 B 0 A00E i cop be ioled

from patitifts ubre healpgpbulsjectgpoi ahe) aes Hayed CR4theogeddratéon of differential
T-.hel per. cells (Iig?nd:%yHC class Il nolecule +

transcriptigh ipaei1lep Pt gprential iprplida raressipn RAlEMFRAEVEHhBHROrg and normal

. [ " 8 CT/ EP2008/ 006154 16

s [ 25 05, WENZAER, BB

t1s ere present invention, to
provi de novel am no acid sequences for peptides that

are, able to bind.to MHC conpl exes of either class.
Howev, taf RAGUEFRERN B EO1e% AT GRBT RN RPOT [HSUEs PTGl famor cel
lines, $"SelEvely QtbfbsSdl HMBEH! RN BRSEIIS BRES, " dodsdRBI ipkowidd precise
tunor associ ated peptides (TUVAPs) PTP-001 from

informaglanods| tasthe mse odrthe antGRns bedigatmanserifedofyomf thesa genes in an immune
Il obl ast oma sanpl e _GB60Q0O3 t.hat re presented.in a_ ..

therapsyR iR, GEY P h PGS s BRFRGCCL s ppggens are

suitabléfoR k@S SAPAppdicafiod sin€d a Theell 9dilea ndifig TURBas tb®e present and

) gl i obl astoma associ ated peptides shown In Table 1. )
immunglegicak &eleranes femihys gapticujas epitopatnegds (e bg absgnt gr minimal. It is

o i i e Yy :
therefoft fBrant i AMEL Y theke bt s Bl B Lo RS ERGP iRyl prpressad
proteingitcht bkd-Predehted M guinectorswithaMH(O mpleeskentagainvtewkichrpfuactional T
for PTP-Q02-specific + T cells in one healthy, ) )
cell canperforngdodchyp ﬁg}ctmmlﬁ%ﬁhg Jehingd £ & 5641 b LEPOS St gtion with a
specific g <ol be SRUBIT RBandel spUTH IS SFERES SIAAS fifons (‘effector
T cell”PBMgsicaneffecpor fundtioms of I cellssinniydeshe sedratidty ofidhienfertbn-gamma,
artificial antigen presenting cells" (aAPCs) | oaded
perforigand gEANZYMER || at ory nol ecul es and A*0201/ PTP- 002 (I ef t
diagram) or irrelevant A*0201 peptide (right diagram
(Walter et al., 2003). After three cycles of . _
T-helpestdeHs Ipkayi @amimpdreang eole gn jonehestratingethe jeftectos funtion ofeCTEs in anti-
Was ri d by, st.al ni Lth P 2- us
rumor E5uRE, 13hATRE o B9t Pl Midebe &2 e o Kpape gf the T e
supportG@¥ectdryfilBbisnst & ODBWositive rkikkéidl eels; avtiialy escludpeas®ric functions
) the frequenci es of tetramer-positive cells within i
directed gpaingofyinoatqelln disnlying tumenzsagcipted peptide(Mhlescappplexes on their
i des e j-nventd - A* 0201, 1N S i.ati .
cell suthle ARV o sl ied Pr Bt cBA Hpulde 28AGRE! ABne or in
combingtio@| withar dther pepdr-assotibBidd Opdptides, e carmsasagr asl dwyivanpharmaceutical
i .EL1 SA- based assay. (see Exanple 4). Detailed
ingredigpis @ Y45CIG£OBIPOSIQNS ﬁ\?é?ﬂ‘?@r%teﬂ‘}@'tﬁmé% SRTMUNE ERPRGH:
provi des peptides that are useful in treating
gl i obl astoma. These
Since both types of response, CD8 and CD4 dependent, contribute jointly and synergistically

to the anti-tumor effect, the identification and characterization of tumor-associated antigens
recognized by either CD8+ CTLs (ligand: MHC class I molecule + peptide epitope) or by
CD4-positive T-helper cells (ligand: MHC class II molecule + peptide epitope) is important in

the development of tumor vaccines.



pepti des were directly shown by mass spectronetry to
be naturally presented by HLA nol ecules on primary
wheovai1gkd obl ast oma sanpl es (see exanpl e 1 andrPET/gP2088/006154
1). The source gene fromwhich ten of these peptides
are derived - PTPRZI - was shown to be highly WO
It is tharefose an objest pLiheRmesMS D@L to Provide peygl rasige dcidysequences for

bl !
peptided gl BT SRS b BOb Binct diasyes (See exarp @

associ ation of these peptides, i.e. these peptides are
strongly presented on tumpr tissue but not on nornal
tissues. The sodirief deseriptiomef theidrawings el event h
peptide is derived - CH 3L2 - was originally
identified fromchondrocytes. HLA- bound peptides can

Fig. 1ata@d beshognihz &ZCSIH}qutld] ehromatopeaphy shass)spspecidentifyidgytuinor associated

peptides, GEOMEATY ¢ TR-0Dbc Bigm AGblAsRo SEmRe. RGOy ang. BTP-002 from
gnobla%hilng %ﬁgkﬁ@ﬁaémat wEle! g?es@ﬁ@:ﬁ‘?ﬁ‘ﬁ VI ClDgs E’Té’éa%éted %mner

erived peptid Several peptides of
present invention have been shown to be capable of

Fig. 2 tpléxi}nyléh%g}l Tﬁggrlells.ﬂ%n Baﬁﬁns eageéxem fnbcrodlng the glioblastoma

assoma&%%bﬁ@iés%o% inI THBRNE Ex9edision @fitils @emAisiaBBdnt Y vely 16% i 1n normal
tunmor cells can be destroyed. An inmune response in

tissues pathileentt icatongly i indeesad by ghipblestomadsamples (& 18R6Bf tot ﬁ@lOl IT;
cr tldes or suitable precursor substances
<NCPB§$ draﬁgég ed peptides, proteins, or nucleic acids
encodlng these peptides) to the patient, ideally in
conbination with an agent enhanC|ng t he nnunogen c

Figure Bjshaws arfeprgpentaineg examRie forrkiHe:O PEspesiide COI8 il rratls Agy ond healthy
ne

A, GBI AR S AP e PHBBEL S b o

cytometrév grilygie p€D8esT ofells heerprisslatet from\ieatthy rloae hnman PBMCs and

presented on no t eventing the r
primed gi e TONGRIA S i GGG SR REEo e BT RABCS) loaded

with ch-BtitiRitd9t hREuled rhnﬁdﬂ"‘@l(ﬁmPTIQOb@ i(NG: WRgtdth) bPrirrelevant A*0201
treating cancer, the peptides of the préesent invention

peptided(rightdisgram) § Walter etsal d RaeHosfitertiecSiyates of Kemplationibs detection of

peptide3Erdpy R0 taP RBSEC B CUNGE AP ok [ s Bl Firlevant pepide

tetramePICEs Wérs S48l o (TS B@ﬁﬁho@?& populden Usdhdréntages represent the
di agnose the presence of ‘a cancer. The presence of

frequengjesiofteiramgmimpsitive cellswithinghispopeletiemn assi st a

pat hol ogi st in diagnosis of cancer. Detection of

certain TUVAPs by neans of antibodies, mass
Figure SlpﬂﬁistDﬂRt affinftiesobh peptidestdfotis ikeitioni to HLA-Ar02GBNDissociation
t he @gtholggpst that the tissue is malignant _or

constaqtsewﬂﬁahee al mepalidg%ag‘éd e itk BrReker orepde JPE V01 were
measure E&E‘i q;gg&igssg}L ?S%ﬁiﬁg(grﬁ? n or subclassification

|sease t1ssues. ion of TUMAPs on
dlseased tissue speC|nen can enable t he deci si on about

the benefit o ies i.nvo)ying the i Mmune system
especial ly if eFa}ﬁ"ﬂHg* Vt‘%‘é"%?tt\{!‘éﬂgmt&“

The present invention provides peptides that are useful in treating glioblastoma. These
peptides were directly shown by mass spectrometry to be naturally presented by HLA
molecules on primary human glioblastoma samples (see example 1 and figure 1). The source

gene from which ten of these peptides are derived — PTPRZ1 — was shown to be highly



expected to be involved in the mechani sm of action.
Loss of MHC expression is a well described nmechani sm
whyoone1sis i nfected of malignant cells escape PCT/EP2008/006154

i mrunosurveil l ance. Thus, 1presence of TUMAPs shows

that this mechanismis not exploited by the anal yzed
overexpressed .in \atiobowng: sgapareC withrperysy Gisses Aseel gxapampEsand figure 2)

h y4 0 e

demon a% é a.@%ﬁlﬁ% geﬁc%ia%# a%s&i\({[p ::Ike(gfy%l%%é’e gé&ﬁ{é§ fe atﬂ%enﬁetptldes arc

strongly Pﬁe@éﬂt&ﬁ 6n agabmigdsué bet ddvidhmoamal tﬁwu&UWBE’ SOG0P gen’eeﬁiom@vhlch the
nmol ecul es. These | ynphocyte responses can be use

eleventhspepv% iodervedmafkis12 £ oyasrigingllynidgntified, frope thqﬁ’é?cé{ﬁfy‘? HLA-
bound RS T EORLIPNRER. M-8, (REAR Nl o cle

T celld yomphdestioy rties paetis eprebantitigf ther eadognizads HIeA/geptide  complex, e.g.

vacci nati on_of protein aci ut,ol. ogous .
glioblagigmg fumos cells F?%nsr@ﬁ%ﬁ%f AL derive pepjidss. Several
peptldeErkﬁffhgypé?éntt'1Hgé1tlolnym05é’énesﬂcﬁﬁp@@%sczﬁﬁﬁlen&‘ sEH%g T cell

be considered in the assessnent of side effect
responsws)r(seteoExargpr Iapdpﬂgwytié eragpoirhs qchttd@areaumﬂbﬁ)rageneratmg an
uabl e t ool xanln tions

immung FeshSrednederign Dnepdpigbor B AR bR Aen@i3ar dpimgpmgpresponse in

a patieHf @bt BéeirMused MYSHiretd CadAfistrii@oS 6F tHE addscibbedepetfdes or suitable
TUVAPs can be used to generate and devel op specific

precursgnishbwiancss (ggai alengakadCoaniMER Praieips,efie ductpite geids samcpding these
peptxdeé’)ﬁ%dtp Cteléslﬁte {a%m irt gtg seglé{;% {Jv?tﬁlaﬂsag%'[&nér?’h%g %‘étthé/ ﬁpmunogemmty

(i.e. antddpsanYNThdDimase eapole dripigeingfeorh adtlﬁlwl@éraphiﬁlctx&cﬁhﬁlon can
di seased. tissue_for  imagi ng purposes such as
be experfrddo b dighin sprotfic REpiRR (WeT CsNaPFCAEA ﬁ@ttargétsmnd%of the present
1nvent1%ﬂu%r1mt esteH%dsdl{ﬁ?xﬂ{bg ggl%gl vérﬁfﬁ% thé Qfs Qﬁlﬂldgsued autoimmune
| Sease tlssues n additio can be used to
reactionsaagaingt sorped bellsagitkd paiedt. agn05| s of a cancer based on
a biopsied sanple. Table 1 shows the peptides
according to the present invention, their respective
In addi6td Qelh@’useﬁlh SorAtinb|Bh&S, the ﬁ@fih@é& dfh@e rp@éd@ﬁ@ﬁx'v&ﬁlon are also
pepti des bind, and the source proteins from which
useful ashdisgnqstips. |Sde<zc thaypeptidesewertgsherated tberptglm@éaswmet pred since it was

determ B BN bne TSR B0t Gren ooy M s BE ShHE ey be wsed o

diagnos¥ tRe BReséhteldLh caﬂcd?TP 002 FLYKVILSL A*02 PTPRZ1 3
PTP- 003 Al I DGVESV A*02 PTPRZ1 4 PTP-004 FLLPDTDGL

A*02 PTPRZ1 5 PTP-005 KVFAGQ PTV A*02 PTPRZ1
The presence of claimed TUMAPs on tissue biopsies can assist a pathologist in diagnosis of

cancer. Detection of certain TUMAPs by means of antibodies, mass spectrometry or other
methods known in the art can tell the pathologist that the tissue is malignant or inflamed or
generally diseased. Presence of groups of TUMAPs can enable classification or

subclassification of diseased tissues.

The detection of TUMAPs on diseased tissue specimen can enable the decision about the
benefit of therapies involving the immune system, especially if T lymphocytes are known or
expected to be involved in the mechanism of action. Loss of MHC expression is a well
described mechanism by which infected of malignant cells escape immunosurveillance. Thus,

presence of TUMAPs shows that this mechanism is not exploited by the analyzed cells.



6 PTP-006 QQSDYSAAL A*02# PTPRzZ1 PTPRzI, 7 PTP-007
TQDDYVLEV A*02# PTPRG 8 PTP-008 QHEGTVNI F B*38 PTPRZ1
W@2@9P1B0D SVFGDDNKALSK Not determ ned PTPRZ1 PADEP2008/006154

PTP-010 ElI GASYTGALNQKN HLA1®R PTPRZI WO 2009/ 015843

PCT/ EP2008/ 006154 19 11 | CH -001 I SLWAGYWWL | A*02

~ CH13L2 # probably subtype A*205 Surprisingly, SEQ

; o L
TOMAEafighfe Bete e PP RESE, iRt MIREYTMARS puch as T
cell respaises beasiode r&pﬁﬁsdﬁ&g’am@dthé drUNIA®adri thg TEEMA Pf conmpleted to MHC
cer in accordance with the description herei nabove.

molecu(f;qso ;

TBess tYpwhesyie TRRGERATARESRS u%qé@émragnopyﬁén r decision on
ﬁthher(ﬁ)l-EP Lstepi P-ThesE TR e@é(lng%%s n%fgaerbfe %cheas 2& markers in

rotern tyrosin at ase y an odes a
1mmuns11ha1gb§e -appmclnqsmmlinmimdacaelymphbeytn resnohsetsvhy dlfferent means, e.g.

| asmatic tyros otein t ase
vaccineGihh O GRS B PR gD OGE PR RIS aPb LV BSIBOF THmphocytes.
In gend Mﬁ?a'plyl iettﬂ%alﬁnpf(o\éyteelte O%dnses AP ) TUMA R @&Sbe €8A&red in the
( Per éz- Pi ner a ‘et ih the renyelinating
assessmgint gbside dffg@thgnrsormgmf b’nmhecﬁc respowses mighf s be a valuable tool
for follé\grqpsemgétlo%fg &g&n&&%.%tﬁﬁ qtl%ﬂag?%%g ?cgtt'hg% eggglbg gYaft versus
host anB@bét viehsas RraFt @sénsanid transcript are overexpressed in
glioblastoma cells, pronoting their haptotactic
m grati on (Lu et al., 2005). Furthernore, PTRPZI is

. | -
TUMARS B b WP kriehBF o 10flop REBATY olBOYEE s MECTUMAP
complegésoFIEhdseScahuhamséchﬁﬁahafapPTtEr@eﬂ@wxmmOf vedii g tivg Bulystances to the
éKa plan et al. q1%9 A ,vvas shovvn t hat . one PTPG
diseased [usgiee Apgiher Big of these apytibadies faf} b @Fgsting radienyglies fythe diseased
tssue it pRCREs S P FI THAO R et el R OpleCEh BF Rfestases or to
determine tiy sizd dnd pracise logalizatibn of diseased dksueenat opoi eti c cel |
lines tested. Thus, the PTP-7 gene appeared to have
characteristics suggesting that it may be a tunor
In addiSURPIRSSQh BeRSed B WBAB) a &gﬂ)l&gm& aﬁgﬁw@r&t a CRRRE Mésed on a
et al. isolated a nouse c encodi ng a
biopsied sample. nenber of the fami |y of receptor-Iike
protei n-tyrosi ne phosphatases, terned RPTP L (CGebbi nk
et al., 1991). The cDNA predicted a protein of 1,432
Table lagriom the ipeptides GlccordirgUtdi the pidient ial¢tiah, fiRpt desigdctive SEQID NO,
cul ated nol ecul ar mass of 161 636 _Da. In addit.ion,

the HLﬁh@‘iﬁh’él tonwhichithe respretivenpansidey binghaed thensanser pepteing from which
these p&ﬂ?d@?m%'aﬁs@om)l ogy to the nouse protein. The

Table 1: Peptides of the present invention

Source
SEQ ID NO | Peptide Code | Sequence HLA Alleles [ Protein(s)
1 PTP-001 ALTTLMHQL A*0205 PTPRZ1
2 PTP-002 FLYKVILSL A*02 PTPRZ1
3 PTP-003 AlIDGVESV A*02 PTPRZ1
4 PTP-004 FLLPDTDGL A*02 PTPRZ1
5 PTP-005 KVFAGIPTV A*02 PTPRZ1
6 PTP-006 QQSDYSAAL A*02# PTPRZ1

PTPRZ1,
7 PTP-007 TQDDYVLEV A*02# PTPRG
8 PTP-008 QHEGTVNIF B*38 PTPRZ1
9 PTP-009 SVFGDDNKALSK | Not determined | PTPRZ1
10 PTP-010 EIGWSYTGALNQKN | HLA-DR PTPRZ1




predi cted nouse protein consisted of a 722-am no acid
extracel lular region, containing 13 potenti al
WOR@YPLBEY| ati on sites, a single transmenbranePUHRRI0N$/006154
and a 688-amno acid intragellular part containing
two tandem repeats honol ogoys to the catalytic domains
|11 of b@ﬁ%@m tvr£§h\NéGMWlsnhat ﬂm RNA bl GHI31%H| k/s| s
# probablyosubtyre AT20§l e transcript that was nost abundant in
| ung but present in nuch |ower anmounts in brain and
heart as well. The human PTP.t gene was assigned to
Surpriship, eSEQ IDbY waytdigy FoanRlty Shes pedseftedBin/ peieiRRY adenousquamous
somatic cell hybrid clones. W) 2009/ 015843
carcmop@raaEfozmoa"/ loos Taucerpandrgan ﬂrpmferec@mbmed §o51 tagatipgspid form of
y ( 1990). The 700-am no
cancer 2% acggrdﬁrrl% Vé’}qiﬁt ea&s% a éﬁorn Jrelglfl?dé’gel | ul ar domain and two
tandem y repeated intracellular PTPase donains. High
| evel s of PTP-e transcription were noted in the nouse

Proteimy [yrosingRhosphatase, Regeptor Sype dptaloft PIRL1 L TP-0)

t
rree SRR S S0 SRLOHMAA SR s
single- Ibdss Omjﬂ‘l [ tthanbiaae qdrotairt giithatwov eytpplasmbies $yrasnde-'@r<p1¢innphosphatase

exons arnea Bar nea et _al .,
domaing pRiAgl PPt SB RS O MBI BO b O dDef R agVu et al.,
2006), PTgre\ést%Eaa(tPefﬂ'zQ‘lHérafé’t @ 90@7)n1rPQM‘elln'ypl'i1?eftﬂn§Sohg%ﬂgndrocytes of
anal yzed their predicted  pol ypeptide Sequences.
multiplaseleros{silesidss @harrehaat iabl) 2Q02), m@eln(mammbramnwdﬂémydqells under
se nces har entity at the amno acid | evel
hypox‘%\ﬁ%ldgﬁl%‘%ﬁ egﬁ?a%{?d?g extracel lular domain, a single
transmenbrane domain, and a cytoplasmatic region with

2 tandem catal ytic tyr osi ne phosphat ase domai ns. The
Both thsprofeial andl sangfsiphiase cyarexpressed it gliklpstgmaogdlsa proqgoting their

haptotagﬁéz gic' n%raglglﬁ Idﬁreg ag{qgmdﬁ agﬁ:ﬁ}mé %}g{}%lzls %H{l 'aﬁgﬂgied at the
genomicTRYARER] yn gl'lﬁblﬁﬁ'f&na (MRATHIRZL] er #pLOBENt a Subf am ly of

25 receptor tyrosine phosphatases. The gene for PTP-y
has 30 exons and is approximtely 780 kb in size. It

i ' E@e? herp e ARHOP TP DSt al., 1990). Tt
Kaplmvﬁtah'r%fﬁ%dcgggﬁgnetﬁe }\(/I}rM 15%4 nbel nggo ar §u(r1%%10 Kt )
was shawnl thate@notHidaltele was fadtlie 3. of,ﬂﬁwmnhbcarcmomqatqatl ltry:pend in 5 of 10

o P 5 RLSSRIE 1350, B R4 58 S5 ISER AR ts
lung &P Tl'ﬁeﬁ%ﬁﬁ%g)m s‘é’i/eIBP -BE%tdfﬁﬁtle@llahﬁg fb%te@ ThAthe PTP-Y gene

sequence by two groups in the earl g nineties. Levy e
appearesl to lfdve\chamactegistics alm;tmgstdalatatteday ONAUTIOD ﬁve;sprﬁssgrrgane in renal

o o RSB, PEDE AR CHRUSESHRD %7 i o o

membdf 9619 nh@rfahﬁl@e ofr fceptBr-1iké Oproftn-PROsiAG aplasphatEses} aemudﬂg RPTPu
am no _acids. Levy found that the protein, which

(Gebbmlﬁ etyald é8Phndbe sDvap@d(qqummtem@ 132 raminerapigh &g including the
signal p%rpg?gj \g}%ﬂﬂﬁg&% et X{o?%(l%le s %fj@? %3@%%2 §1d<§’iﬂg|;r_,?;hey cloned the
human (li\anldg 6@8kch, sHohed2%7% hmtrm acld Komsoldge o ahe trheuse protein. The

extracel | ul ar domain %
predicted mouse protein consisted of a 722-amino acid extracellular region, containing 13

potential N-glycosylation sites, a single transmembrane domain, and a 688-amino acid
intracellular part containing two tandem repeats homologous to the catalytic domains of other
tyrosine phosphatases. RNA blot analysis showed a single transcript that was most abundant
in lung but present in much lower amounts in brain and heart as well. The human PTPpu gene

was assigned to 18pter-qll by Southern analysis of human/rodent somatic cell hybrid clones.



hi gh degree of simlarity to carbonic anhydrases (see
M M 114880). The human gene encodi ng PTPRZI has been
woreppetsstd chr onosome 7g31. 3- q32 by chr onbosonmaPCT/BPR08/006154

hybri di zati on (Ariyama et ab., 1995). Northern bl ot

anal ysi s has shown that showed that PTP- zeta is

expressed only in the human central nervous system By

9 I

The PR, SO, BURHGTUEEbl Ripeger &Y 4, BrucBr et b 1250), FE 08 acid
proteinbhiagi @ shmm cﬂxmiceigllarhdorﬂﬁnmtm mnmbw ﬁitﬂﬁélllﬂdr PTPase

21 P er. af the cer dent
domair g 5yels @3 T2, 0 bSpRaR ek Briegrn (b MoysR Bratb M selss: Both
1sofomf3fof{}hﬁ) |@I fhAmetRBthAd, GE&ptdraype %Bﬁ;rﬁldaﬂd"@tshérﬂ!rsc%ﬁasmlc one -

e first mammli an tyr03|ne phosphat ase whose
appear wmseimrma single ganerthrough thegust loé€ altesnatinesproytasrand fr-prime exons.
addition, high levels of expression in the nurine
enbryonic brain suggested an inportant role in CNS

Barnea 8 2| (BUFREH et allhvs03)tdienddTEDNAG Bt Qe hamiahYandf mouse PTP-y gene
prot el ns has been characterized as a fairly diverse

(designpigfiFRP-siby thetrsroune fiasuhepin sEBWA dibsariasn gnd naliyeerh theifepredicted
polype %‘é sequ%gé QA MEye %H Aflh rﬁl ?5 ﬁﬂ%%ﬁge ¥t49f§oam1no acid)
omai n*ar chi t'ecture. t hei'r’ expressio

sequendest shhreansPoeidonygnatCthiei 281$1l1:lSSa01d1 &veb und guedict a putatlve extracellular
devel opnental biology role for the proteins, their

domain g|singfq arsmsmbransdemain, anta cxiopleamatic regien With) Ligderg catalytic

s Sy e 0 PR A0 06 i

that arev hlglnw istnaifdroto the zihe-edomtaihingoerzzymehearb@pt ianhydrase (MIM 114800),

met h a nts for specifi.cal .
suggestig, Bt F15-bRAS 1 TTCaBIPREr] LProptiys SRR paphAs ieceptpy tyrosine
phosphhtd®3! THe REhO ISEPTPH EsB PELdR dnd- 1@%6%&9%@1 n8e kBN size. It is

conposi tions useful' in treati ng a brain tunor in a

much lgrger than the othesrrecaptirdP TRgenesasvithihe CRAD @sne (WM 4HHI60) being
erally fell into two groups: PTP-~
a“mndqggﬁg gﬁbqﬁFﬂSSY%YQng%ounds, whi ch conprise a
cytotoxic noiety, which inhibits the growh of tunDr

cells; and PTP- ~ -binding conpound conpositions
Anothempmtqrﬁép@moams. msn@atm Srafein| tyepsing RBOSBALASS zeta (PTPRZ1)
[
[also kxgcg’flf b ?’2& I_ﬁﬁr% %E gﬁgr OWTPCP@EJTA(W Up RPFl'Ithi \Hsnigolated as a
cDNA tdapermehbt two @eops dattee eajlypmuamks heve epaloﬂdqdet alh4983) isolated

conpounds had t he gener al fornul (P2) C, erein
cDNA glopss figat infigr eraimsieat PN WSS@B&W% anflydeduced the

0 r r S S
compleR¥ \Aliggn% (n)aec?% Ir"éé 3 ecE gf/ tedotrl Ilécgi%% br BE)Q Bﬁﬁél‘ﬁr g}]gréﬁme af¥bsphatase
contammgtibm’frmnm acdsi ch was di scl osed for all groups) a(Pz)
was disclosed to be an anti body or an anti body
fragnent. In a second group PTP-4 -binding
Levy féhr ﬁhﬁ? d ﬁro@aﬂp%mtsthw rd%sﬁgﬁa&a deh VP TIR 21 )t & adtretdaﬁlembrane
normal function of P- in brain tunor cells and
proteiniwitli H¥q extoplasmie PUPmc d@t;lallnSgamdva h.61G1agsro RIIBRXracellular domain.

s n SN0, | DSSRESHL 26 CRABRATIRAR o U SGPE- Rl o e

high deghres vf Simﬂﬁtlfyl €l chiboiu ashyideasds f’(bléﬁilMIFNI 01 14880}. YTRS ihidéhan gene
hosghatase- , and wherein the binding of

encoding PTPRZ1 has been mapped to chromosome 7q31.3-q32 by chromosomal in situ

hybridization (Ariyama et al., 1995). Northern blot analysis has shown that showed that PTP-

zeta is expressed only in the human central nervous system. By in situ hybridization, (Levy et

al., 1993) localized the expression to different regions of the adult human brain, including the



a(Pz) altered the function of protein tyrosine
phosphat ase- 4. US 7,060,275 B2 di scl oses splicing
W 2000amsd3 of PTPRZI, vectors including these vBCT/EP2088/006154
and antigens against variaus variants. WO 2009/ 015843
PCT/ EP2008/ 006154 22 Chitinase 3-Like 2 (CHI 3L2)
Purkinjerqel 1ayaneaf the icgichelluy. heedentats eymsr ¥ @ﬁoﬁﬁ‘é?ﬁfé‘?ﬁ’@él layer of the
f d t
anterlolhﬁgrn n%%ﬁge é:gt F%Qﬁtb}éle f%kj S Fe(élvtgrﬁ] ﬁéssé/g% ?fget ﬁ%gﬂa?rﬁﬂalﬁﬁx tyrosine
phosphélabes3tvBoss éxpressivneis resscted de tiel derahs @neinl Maaddiioh) kigh levels of
proteins have been.ipplied in stipulati
expressgﬁrbm the FRFNE STHEY ¢iqRRIN wﬂﬁ%ef 5, ENRQrieal le iy ¢N'S qevglopment.
fibroblasts, by activating extracell ul ar
signal-regulated ki nase and PKB nedi ated signalling
Thus, thaPhiRayep(drdakily @f pAddeinslhat beed, chh'racg;rilzlpd ahe faiblytdivasefamily of

membrthqldlaég§9 er(:g]%tS%| n rerg(pl')pg)g{rqtbrl agg(?l.&llqy r ot i rillg}lg share a common
PTPaseCQRORE HbMEintdremitenze! ARhGRH tRGE ékiﬁ&s%?onqgtfgtal and embryonic tissues
eXtracel lul ar signal -regulated ki'nase- and protein
has suggested e dBvetepinentalibiolagyablei fiog theanrbigenss theBi fo Hanetipn in normal and
. 2002, . 365:.119-126 In.mce.chitinase 3- |ike proteins
dlseaseﬁgf‘geeblﬂgoﬁ 1 8@180& %‘Hﬁémg? Is'i?ﬂ& y upregul ated in
Hel i cobact er-induced gastric cancer nodels (Takaishi

S, V\ang TG Cene exgyes& on profili n}g@i n a nouse nodel
US 6,45$,02¢:ad¢ntidisd HH-5i RATBL) ga st terget dmtee freatoent apd gdsualization of

i 98, £ 4567 o LRGB! Bl 6o Ay g b
tumor @&3ls d6it both t]@ehapermeemtii ifapingngirpsice MEP- affinibebised abmpotinds and

of. braln t unor s  has %een considered.. In a first pect

compogitighsegtetul He tﬁ@@%m Fa SHIOH dnt%d)étlﬁ?toweﬁfeis’r%’lﬁfégtw%eas the
f gt
compo ISR, 4%} Fopfbonfify UG} Joh o, 10 Brbi: FPRK! Mindibg rjugate
compouﬂﬁspﬁhichsoﬁib@fsh@npioﬁg@u moiary,SHEGch MhiMots the gm\ﬁﬁ(@f ftndiocells; and
r a variant thereof that wll induce. T cell
PTP- £ g Qo alipprAG Combse Gattsdn SapeH the PTPre bipgin meEtoRtery the normal
ﬁmctlohevpmmgm th@N@ndrht@11 2dRb irﬁlelhﬁ’%@élf‘ owth.a nol ecul e of
hunan maj or histoconpatibility conmpl ex (MHC)

cI ass I or -1l. In the present i nvention, the term

" honol og ".refers.to th ee, of dent ty betwe
In 2 ] HEBP IB1S 2-p{glah nlefonielfc “GH B chah PG Yer TDHERRA. These
compofs)Haghé genesAToanithRs(PHIE whefedi &FE N We@t GiNBR! MBieties which

is determned by conparing two sequences ali gned under
specifieglyi brandclondihunians Provein tyresinsepfipsRkataser’ . padcnipas ege or more

cytotoxT(hgx fe%gy efﬂgpqgfe f‘rgfl r%glrl])%?gg%ﬁsg gglﬂglﬁ g‘}’ag dlézmée@ ?(%(rhaelﬁglioll(lgi) a(P;) was

on o gap and
discloseéd td Ibe aphmtibodyadn gimrmatibodf frapinentt o & eepoad c@sup RIFRE abinding
sequence honDIo g be . aIcuI ted by creating _an
therapejic gPmannd su\g?rﬁg)rovl pleereq the noringt Anaign $6 4 Ttk in brain

tumor (:é\ll}échl’?(f inﬁ‘ﬁitéjq %‘g:fln tutnot de ellzgﬁo%?trl ThEE3 Pé‘f‘ -blndmé therapeutic
y aval e sequence-anal ysis software

compowgpls diafli thalgeyeraVéwtmla M(B,) wBENET WKP,) were one or more moieties which

specifically bound to a human protein tyrosine phosphatase- &, and wherein the binding of

a(P,) altered the function of protein tyrosine phosphatase- &.

US 7,060,275 B2 discloses splicing variants of PTPRZ1, vectors including these variants and

antigens against various variants.



BLAST or anal ysis tools provided by public databases,
such as found on, e.g.,
wWheaopoiysdy agon. bi o. pur due. edu/ bi oi nf ol i nks/ NMERCHEB290$/@06154
used. WD 2009/ 015843 PCT/ ER2008/ 006154 23 A person
skilled in the art will be able to assess, whether T
Chitinase|3rkiked((HBBLR) a vari ant of a specific peptide will

CHI3L?%va§FAnguiaglé'(1:{3§) it ﬁ{‘ﬁar I {(gcgfespﬁ%g@e Eof?e(a#g {l)%: ag&Fbed as a

target aﬁﬂtlgen 20 Ofsunfypidyartrital No Mht ad3yciation af iGHI3T.20ith hﬁncer was
ven am no _aci d sequence the inventaors nean that th

identifieg. fehidpagerisliis proteigs haveabrsndmpbind 1 sUIpRtGE ReplICEAORPf human

connecL S EEL R, PR L5l R XU PRI e s

PKB nedated siggalling rpatlacdyd (Resklc[hseADr White (htlheg Kj dbe chitinase 3-like

. Cchain such that the pe t||| bIe to ind t
protemaﬂ SRelagql yqqpr%taﬁsrp*é ?ﬁ% 5 rntimudh eigdiog of human
connecf?@égﬁésgg c‘EHQ %hé tdcﬂgateg bBﬂEee)Efﬁ@l[hlﬁnh@Qal%gaa&ﬁ%ﬁﬁyée ahd protein
. For exanple, a peptide may be
kinase Bmicchatedl ssgnatlimgtpaﬂtwm, mecmria?.mlaﬂﬁé 11P£126ptIn mice chitinase 3-

e BSSHGR ASPOB Sttt WL b s
cancer thdefS” PBakathi -PRVaaR AT €N Gehetexprdsivh mbfili@Sh a mouse model of

mai ntains, if not inproves, the ability to bind to the
Helicobperer-fduced gasirie eancerriCanterdisé 2007 (2R84 @83kquent | y
cross-react with cells and kill cells that express a
pol ypepti de which contains the natural amno acid
NowhefSigUR® podrt, tthe usoheHC-padingisepidedddrived drom PTPRZ 1 or CHI3L2
. aspects of the invention. As can be derived fromthe
as activg phampacentical ingsedients @rch&%%ﬁ@e@fé%ralnépmorw@ brenpepsidered.
dat abases (Ranmmensee et al., 1999), certain positions
of HLA binding peptides are typically anchor residues
In a firftaspeoh heaeafpthe respme novention thus gprd\ddetsi’aepd:ptiddicnglpnistrigfa sequence

s Gl LS B ALY P et which

is 80% hBMoldpeLy REPEOID 19b.a1 RSSEQMBING. Ul d#% YaanbihBRioR that will induce T
groove. Thus one skilled In the art would be able to

cells crossefieagtinghwitlasdidpeptided sequences set forth in SEQ ID
No: 1 to 11, by maintaining the known anchor
resi dues, and woul d be able to determ ne whet her such
The perﬁﬁdésadilt ﬁlemﬁkléﬂtﬂinnhé\iéetheadﬂllﬁtyttﬁ Bifd Bo RdmdCeuld 86 thel h@han major
nol ecul es. The variants of the present invention
histocomppabifityt ¢panplep (MHG) dassdioadIk o t he TCR of acti vat ed
CTL, which can subsequently cross-react with- and kill
cells that express a pol ypeptide containing the
In the prsertanveitiono tiee itans tepmesiogowsl refees cogratiegrepeiftiteraitpsbetween
defi ned in the aspects of the invention. Those am no
sequences gt (tRig; GO ¢ WBUSIGES: s Librs PEPHYEAIOF y PRIYPERtidS  feduepoes. The

aforem d?fo%@c'th'oﬁﬁ??%’y"t i H@t@m-{l 9@ lby c'bﬁ'%» ggm&hﬁggcgﬁng&d lafibf® under

y repl acene W th ano er ‘amn
optimal conditjpas aventhe degeencestoto teudomipandd. dhe seafeheest toTbecanhpared herein

may hay§ A5 giffiof pE el Cof Siaatrle-apian ee ROV gpBHm ligament of
the twPSRubSRs O8udh® sbquepné 'h@ﬂlol’@\y &ﬁ BYalb@Red s ERYtiNg bk Alignment

termthe inventors include i gopepti de or

using, f9oleppmplei ) ClustalW alngetlthmﬁ\luﬂelcmlddimu 994, 22(22): 4673 4680).
Commonly available sequence analysis software, more specifically, Vector NTI, GENETYX,

BLAST or analysis tools provided by public databases, such as found on, e.g.,
http://dragon.bio.purdue.edu/bioinfolinks/ may also be used.



sequences or a portion or variant thereof as given. WO

2009/ 015843 PCT/ EP2008/ 006154 24 Table 2 Vari ants and
woraw18i3 t he pepti des according to SEQ |D 1 PGI/EP2008/006154

PTP-001 Position 1 2 3 4 526 7 8 9 Peptide Code AL T

TLMHQL Variants VPEVI HYYFDLVV 1K!

L MNAP Position1234567 89 PTP-002

A PP e b s P ol ol o

spec1ﬁcYp&)tEie \v(fxllRBé Kblbl tBTEi'o@Q&aE’OthI the Pep?idd uself ﬁ:othetQal 2001b);
SV Varia E K
(Zavempa i 25, 1997 atompety ¢ ak, 3005: Appayrethly SO P

By a "variant" of the given amino acid sequence the inventors mean that the side chains of,
for example, one or two of the amino acid residues are altered (for example by replacing them
with the side chain of another naturally occurring amino acid residue or some other side
chain) such that the peptide is still able to bind to an HLA molecule in substantially the same
way as a peptide consisting of the given amino acid sequence in SEQ ID NO: 1 to 11. For
example, a peptide may be modified so that it at least maintains, if not improves, the ability to
interact with and bind to the binding groove of a suitable MHC molecule, such as HLA-A*02
or -DR, and in that way it at least maintains, if not improves, the ability to bind to the TCR of
activated CTL. These CTL can subsequently cross-react with cells and kill cells that express a
polypeptide which contains the natural amino acid sequence of the cognate peptide as defined
in the aspects of the invention. As can be derived from the scientific literature (Rammensee et
al., 1997) and databases (Rammensee et al., 1999), certain positions of HLA binding peptides
are typically anchor residues forming a core sequence fitting to the binding motif of the HLA
receptor, which is defined by polar, electrophysical, hydrophobic and spatial properties of the
polypeptide chains constituting the binding groove. Thus one skilled in the art would be able
to modify the amino acid sequences set forth in SEQ ID No: 1 to 11, by maintaining the
known anchor residues, and would be able to determine whether such variants maintain the
ability to bind MHC class I or II molecules. The variants of the present invention retain the
ability to bind to the TCR of activated CTL, which can subsequently cross-react with- and kill
cells that express a polypeptide containing the natural amino acid sequence of the cognate

peptide as defined in the aspects of the invention.

Those amino acid residues that do not substantially contribute to interactions with the T-cell
receptor can be modified by replacement with another amino acid whose incorporation does
not substantially affect T-cell reactivity and does not eliminate binding to the relevant MHC.
Thus, apart from the proviso given, the peptide of the invention may be any peptide (by which
term the inventors include oligopeptide or polypeptide) which includes the amino acid

sequences or a portion or variant thereof as given.
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Pepti de Code F L P
W@24090184F L Y DKL
2009/ 015843 PCT/ EP2008/ 006 SF RVK

H PTP-005 Position 1 2 4567 Pepti de Code K V
Table Z-Variants amdrwtnfvéthwnpéldw cw@mﬁc@@ tpld E L v

PTP-0DI> b 4 5 6 7 BPestem] ilab 20bdel & 5 & K1 Bl o
Var i jpPdpsidy J8dE V | H YA VYIF|R LTV U M HIQ|L
Variants \Y P|IE|(VI|I |H|Y
Y F|ID|IL|V]|V
I |[K|T]|L
M|N A
P
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K F|T|Y H
M P N




MP A PTP-007 Position 1 2 34567 89 Peptide Code
TQDDYVLEV Variants VPEVI HYL YFKLYV
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PVI VY | TNN ERKR G L H KSW
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than 500 residues, nore preferably fewer than 100,

nore preferably fewer than 100 and nost preferably
Wheanees480 and 8 residues. Accordingly, the pPEBEP2008/006154

invention al so provides peptides and variants thereof

wherein said peptide or variant has an.overall |ength
It is fugthgsmopiedmona Aok MH@-elﬁereﬂePr&EﬂlstedoQF%&? 2% ey Peptides  are

£ -
o e 0 A B s H
specifiruabtif aid, ypiaeallyr Nagnd/pr Grteinfiingli exttensmns svitich ddadt intedigmewith the

. T cells cross-reacting, with a tid f the . )
functiof, af S F95%, SEAENER L A1 oiesRE s iR Rbiaat 1pr the {pikgactigg of the peptide
and all¥} & SutlsSt bOTALII élBﬁ‘& é&@g}ﬂﬁn%/ﬁé@fﬁtﬁfél eaeuﬁefp%&l) RS N-Sand/or C-
used directly to bind to a class Il nolecule, it

terminal sxtpnsbm caayl forteadamphe bleeb@tvmmsl tohx arﬁinarﬂclctsma length, nespictively.

t hat . d t ant
mhese P o, ISR PR B0 P TR BB g o o
sequenée‘:’cant heclBh&W M@ td 083t6rs AbcdrimgNbiéhe Hé‘s%&phbn %@fe@& BERWOIAs these
present the peptide to the T (-helper) cell
peptldemwmrte thesfirgl p t e psacessingoflarger peptides within the cell, longer
peptldewﬁgrh S% Hggdgéeis " hﬁt Tlllea%%)%r(]iﬁg ?P ﬁltquvc'enqu r?gagl lix# ég g"‘)f ?129 but typically

they magfd (636 thay 1loe dOOa@ln’ﬁfdil@dlar b\ye1§hm tyabfietably less than 50 000, more
ant i gen-presenti is al so possible, that

preferaplpciess| b 19. Oealapégwcalbl @%éwoeshhtenps B {hgerymberief amino acid
C
esidne T AR5 A0 a6 0TS 21 WP PO IS RIGERRRAEN foer
than SOQGbMdllhesemote)preth)lylfewplr (hﬁmﬂﬂ@,dnbﬂeqireki‘ably ﬁsv&iuhan 10aénd most
f t he actu e e.are on hat do, not
preferabloBpt R A0 PRSh SEFBI8 O0BHNED; bR FLesEAt A aryion gy provides

peptideP a4 $Riatkd thefdo? INRBEN RHAGRPARIY orf \erﬁﬁpﬂé‘seant QRrAf Ielr@{h of between
epi tope during processing. Accordingly, the present

8 and hOﬁypnefardviydalegmeqm&amﬂé@ pepnpsiqeefarrdd barwegnt&and 16HEmely 8, 9,

i.to ere| n said peptide or variant has
lo’ll’gh’aﬁié#a qeqpeaﬁﬁ Spet ween 8 and 100, preferably
bet ween 8 and 30, and nost preferred between 8 and 16,

nanely 8, 9, 10, 11, 12, 13, 14, 15, 16 am no acids.
Corresponding, g@tur@lﬂu; oggp’flpg o1 @11@(3@1, waqqtangct@gt( tdyge tlocellsecross-reacting

with a P Fﬁgnfthe%{\e{}lhoﬁgr%ﬁén 138 %tﬁ v%.hgr%t@b' lity to bind to a

uman ) oconpatibility conpl ex
(MHC) class | or Bi ndi ng of a peptide or a
variant to c npl ex may, be tested by nethods

If a peptidsunich it kpeer afwnde%?a%rmn@ AcHbiesides i 16 dhictly fbind to a

0 t I
MHC A(I%SIF %(’éﬁ%@tﬁ:,- i:t 1% ég&%ﬁ%wg ltlé A e&leéél?éegl ﬁxatahglgg?ﬁewgﬁrlegHLA binding

region @k .oned $1@0do hiansubstastialbt affect 8@5bility b khengepeide ab bind specifically to

the binding EineE.pTahp S hesitssdl Mbsla TeRuirgient FE RFoBke de the T Chelpen

cell. HERARE SdsSalRad§ Afi¢aIEP abcﬁl%sﬁrlln'll%é ébf?émﬁ@d b 'l'ﬁﬁlo@xcb%tldes may be
sequence according to to SEQ ID
used, e.g. when encoded by a polynucleotlde smce these larger peptides may be fragmented

by suitable antigen-presenting cells.

It is also possible, that MHC class I epitopes, although usually between 8-10 amino acids
long, are generated by peptide processing from longer peptides or proteins that include the

actual epitope. It is preferred that the residues that flank the actual epitope are ones that do not



"Consisting essentially of' shall nean that a peptide
according to the present invention, in additionto
W0 b@seEgeEnce according to any of SEQ I D No. 1PEDEBH(B/006154
ID No. 11 or a variant thereof, contains additiona
N- and/or Ctermnally |ocated stretches of am no
substangigllyl saffaghtprateelytin ocleavage seesessagy ftor eNpoge phe tacsal t ¢pitope during
eptide that functions as an epitope for IHC nol ecul es
"tope. Neverthel ess, these stretches can be
important in order to provide an efficient
i ntroduction of the peptide accordlng to the present

Accordingl nthe opresaitt gny¢ndiogeplsa PrPYi @h@e@rﬁ%oaq%mrleﬁs toheMHC class 1
r 0 n
epltopegh\?gﬁglgloséla ;gég;‘ﬁhgpoorr {/%iaéﬁp 'vérgg hﬂ?iélr ?nf ﬁ{aeﬁi'éaégmfi n%nd 100,
preferablgi héswﬂi‘n 8 had Bﬂﬁarmnamprgferred%mmt&md be,aransehy 8cHal® 11, 12,
&%B! in the fO||0MAng “lIi") as derived fromthe
13, 14, K8 Accessi on- nunber X00497 (Strubin, M et
al 1984) . Exanpl es for further preferred peptides are
those, peptide is selected froma peptide having a
of cousspediefpeq)tiﬂlt_,ér sabanytpecanding © theakdest ofvestiommiitthame tigDability to

bind 10GR gupe e e et Biee e P R G SO Rh (VI Chglass 1 or L
Bindlnégf J_ll_ g@q)tﬁﬁz draPifiadtio YORORMDHISShay B@Tésmﬁfema RAown in the

e 2a HLA-subtypes and anchor notifs of

art, for gxashiplerthepesisperingdgn thel litersyreifordigigrny b@iﬁcyéass ilballelesx(eg. (Vogt

et al., 1%%%@2'?1%}%%?{? gt é\l(l %‘993 Olélan %P Et aﬁie II_W %er OSM Tgmlp ins et al.,

1993; BoyYorKet\dl.| 19989).L Anchor m)tlf X L x x x X x x L 3
A*02 Peptide Code Al | DGV E SV Anchor notif F x

X XXX XXV 4 A02 Peptide Code FLLPDTDGL

In a p@ﬂéﬂ%{l rﬁ%&%&e&&m grrltx ttl?ﬁ% lrnve'{:}tlt%c Qﬁe p%Bﬁ(lléj %\ﬁﬁgg (J§ consists

essentially of an amino acid sequence according to SEQ ID No. 1 to SEQ ID No. 11.

process

”Consisting essentially of” shall mean that a peptide according to the present invention, in
addition to the sequence according to any of SEQ ID No. 1 to SEQ ID No. 11 or a variant
thereof, contains additional N- and/or C-terminally located stretches of amino acids that are
not necessarily forming part of the peptide that functions as an epitope for MHC molecules
epitope.

Nevertheless, these stretches can be important in order to provide an efficient introduction of
the peptide according to the present invention into the cells. In one embodiment of the present
invention, the peptide is a fusion protein which comprises, for example, the 80 N-terminal
amino acids of the HLA-DR antigen-associated invariant chain (p33, in the following ”1i”") as
derived from the NCBI, GenBank Accession-number X00497 (Strubin, M. et al 1984).

Examples for further preferred peptides are those, peptide is selected from a peptide having a
specific HLA-subtype and is capable of stimulating CD8 cells, and wherein said peptide

comprises the specific anchor amino acid-motif as depicted in the following table 2a:



A*02 (probably subtype 6 A*205) Peptide Code Q QS D
Y SAAL Anchor notif x Qx x x Xx X x L A*02
W@ proolosisky subtype 7 A*205) Peptide Code T QPCX/EP2108/006154
L EV Anchor notif x Qx 28x x x x V 8 B*38 Peptide
Code QHEGT V NI F Anchor notif xXx HE X x x X x F
Table ZQeHbAassulampmndmwlfor)mﬁﬁblfpmfemﬂtneoélﬂe& ul /v X X X

X a]_r LIT}_I alﬁdl o1 LIIC lJC Ul [=1} ATl LILI Ut
PeLtidp,)Lsﬂ ed jrt er to |Lr?grot}/e iﬁlbl it 3Q1<z/ éebl6ir13.I!.ng 9
1 r ¢2p0R0se. NHeptdsChde such apA lopli | Jat TohLofMa| H [ Q| L

pepti de sequenher are (wel | known in the art] and

i mcl ude, faomeifanpl e,| the ijnkrjodict | &n| &f| keyverse | x | L
2 DERGAS poldeplieB80e PP CO PR IR PREVIIGCIL IS | L

Eegti de (- O@T?%ﬁﬂ Ilnkages but t he pep ide bond iys

reversed By ot r 0-li nvers ?ﬁpptLdn Enpfi c& y| Bel X L
3 madeousi ng | Reptido@ed&known i nf Ahle art| If oD e&ap® eEsjush VvV

as those destichbed i Mezierle et al [1997)] J.

I nol . 159»10‘(3{230'3237, i nclogporatedxhexel g Px | x [ x| V
4 o8%%acesq FENEEDRS/ nogagal bolnsbabReL LIIDIG | L

cont ai ni ng 9Es i nvol vi ngl t e backbone, | and npt |t he

ofli ent ati o BOLSi de  Ichains | ¥elzi brel & | Xl E1047) Xshiy L
5 t hatoX or MiPebiidelCode and T hieKpler Vcel IF r dspGngds| P | T | V

these pseudopdpti des| are usjeful . Retroiinvergse

pepti des, Whheatky contdi n NH dOiblongs | RSt gadxof x LY Nd| v

PEeRFgde bonds, are ch nmorg resistanpt (o profeolys)is.

A paspt ijde bond is, for exanple, CH-NH rCRS-|,

- :, {CH=CH, -COCH2-, |- QH(OH) CH2:, @nd|-CH2SO .

6 UNiAafspt atl93,Ral eplie 4 897, 445 [Prgvi ies| d 9t hedi Ao | L

LT SUrtu Anchor

motif X Q X [x|x|x|x|x| L
A*02
(probably
subtype
7 A*205) Peptide Code T, Q |[D|ID|Y|V|L|E| YV
Anchor
motif X Q X | x| x|x|{x|x| V
8 B*38 Peptide Code Q| H |[E|G|T|V|N|I| F
Anchor
motif X H Efx|x|x|x|x]| F
General anchor motif
X A*02 for peptides x LIV ]xix!x|[x|x]|x|LV

In addition the peptide or variant may be modified further to improve stability and/or binding
to MHC molecules in order to elicit a stronger immune response. Methods for such an
optimisation of a peptide sequence are well known in the art and include, for example, the

introduction of reverse peptide bonds or non-peptide bonds.

In a reverse peptide bond amino acid residues are not joined by peptide (-CO-NH-) linkages
but the peptide bond is reversed. Such retro-inverso peptidomimetics may be made using
methods known in the art, for example such as those described in Meziere et al (1997) J.

Immunol. 159, 3230-3237, incorporated herein by reference. This approach involves making



phase synthesis of non-peptide bonds (-CH2-NH) in

pol ypepti de chai ns which involves pol ypeptides
wWaywhesissed by standard procedures and t he noPEPEP200#I€N6154

bond synthesised by reactizng an am no al dehyde and an

amno acid in the presence of NaCNBH3. Pepti des
pseudopeptiges smtglmrtgecl@@gg% Hvetviag dke barkhoahnd nafythe @rientation of side

chains. ﬁ‘%fg?gg et Zagﬁjldr?gs g\?girlgtlctg)? %{%I)—(I Clp ng%’dgf;gglﬁgli Eélf?e%ﬁ&nses these

pseudopopiidpd @re tdeful. Re@biihvdrys pbptttﬁ:\sawh&hl dontain NIBdIOrbonds instead of
afflnlty of the peptides, are enhanced. For exanpl e,
CO-NHypeptigp epdss aggrBugsmetrcissigantormeiselysisxy| | dansyl, or
t - but yl oxycar bonyl groups may be added to the
peptides' amno termni. Likew se, an acetyl group or
A non-geffide| homdeisy foretxhmple, -Cih0HY FCHiSSupCHEYHPe -OHaCeH, atOCH,-, -

S SRR LA ol oSSR gl ot o i
phase n@Hé@lsn@ﬁ’ nBR-pRAE&d thRdd RECIRERH) IS Pol?ﬁéﬁméycﬁa‘?ﬁ@vﬂhch involves

ther, the peptides of the invention m
polypep;yhs hesﬂlzmbdsby: Istanand prioe¢dures amd thecnor- pqmdat baynd ssenthemsed by

r .exa .t he oner
reactng] 1, {6 AP oo B i B&%%?C&@?W%?use
rather than the usual L-isoner. Still further,
~least one of the am no acid residues of the pe tl.des -
Peptideg fcompuisingy et sestneness describess abova @taybpe ciathesizedh evigle jadditional
chemlcéln%rou %n Brgtrs]%rﬂgag gﬁé}i& lsa}ﬁlﬁ Cé}ef&/rﬁg @%bgg& e iy g%t{rhgg{ag ut?&ﬁ ‘example, the

stabilitgt Blvakailabilith] cadar! affidityt Bbf aﬂﬁ/ peptidesdhirey eAkidriced. Hor example,
t he peptides of the invention. Sinilarg%, a peptide or
hydrophehi¢ gReunstsucheasi m@h%wwawl drytEaxyeme &|gr9um§ymay be

td r I
added tré))e/t;}}{% mggﬁcslessgﬁ'ﬁ%e it gﬂk@@xgsnaa %écgeﬂfqo%rg%%ﬁea 2 ﬂlﬂ)frérﬁf'imethoxy
carbonytgiodp oayitensdacedeatvbe peptideammino ttéreniar. m(himbrmﬂg, the hydrophobic
Su ris in R Lundbl ad ent for
group, BV BIHCA BRI LA 500 B QPR by-E8L8H 48 the DEBBRCS Gpety termini.
is incorporated herein by reference. Chem cal
nodi fication of am no acids includes but is not
Further| theipeptides of theoidivéntisatmaybe Bbyitlms;ﬂeétsudnthatat&rbm isteaiciconfiguration is

altered. H?rrﬁg%ékew df?‘}}‘ﬁly onea?‘ﬁrIi[e}grlt%c(t}fl tﬁe al k(%/ ﬁCld '' Q8 dues of the peptide

may bezu&d6rithélnthhﬁQB@"&%&JIGLS:#UHE&?OBHH ﬁﬁh& (af N2SY on@TBfC{Be amino acid
nodi fication of carboxyl groups and sul phydr

residuegrpfithie peptiden obihepayension mapy b gubstitetad |bdrPn@f0fct gtveqlhlénown non-

naturall& oc\@&ri%% Qgigﬁres%reg dﬁ?qulll?qg%gﬁ'a ?’r?esg aér ea% gl’é:(r]ease the

nercuri rirvatives ormat

stability] ibsodvpitabdiéty andide biidigg actiohi oflthepappidesoithe ﬁrﬁ&ﬁtwmn vvi th
mal ei m de, carboxynethylation with i odoacetic acid or
i odoacet anmi de and carbanoyl ati on with cyanate at

il ST SRRSO A, V24 By b i
speciﬁclﬁmixio @uids enthePrbefare adrsafter syPtlodsisi of Hes @optéde. Hebeamples for such

an et al. (John Wley & Sons NY 1995:2000) far .
modifiGgpns” it L R 18 i 8 00+ SRR BEc fefh Lhpdblad, Chemical
Reagenfﬁol@k Praahl MBdl‘fifcat%rPtﬁdi B8 CRCIfekdsy 2000 @b}flé}f)ﬁtlh%l'p&fated herein by

. arginyl resij dues in proteins is often based
referenqeh & henieal inndifa¢ation of amino acids includes but is not limited to modlﬁcatlon
by acylation, amidination, pyridoxylation of lysine, reductive alkylation, trinitrobenzylation of

amino groups with 2,4,6-trinitrobenzene sulphonic acid (TNBS), amide modification of

carboxyl groups and sulphydryl modification by performic acid oxidation of cysteine to



vi ci nal di carbonyl conpounds such as phenyl gl yoxal ,

2, 3- but anedi one, and 1, 2- cycl ohexanedi one to form an
WQ@awam1s84Anot her exanple is the reaction of PCT/EP2008/006154
met hyl gl yoxal with argini@de residues. Cysteine can be

nodi fied wi thout concomtant nodifjcation of oth
cysteic ragigh é@pmtuoncofstn@@ynglu@qnvangy§omat1@ncp ngieﬁodlﬁéphlfdgs with other
e r v a
thiol c{gxﬁég d&i fre gplgo%vﬂggplgf;yl {de gmggﬁeﬁgﬁt&ogs%t Md%aée?i acid or

1odoacdtzﬁﬂialarﬁnescasb&ﬁb}&ﬂloﬂ @t’fh-c&hﬁhtd: ahalkaline pH, although without limitation
p: //www. si gma-al drich. com (grovideinforg&tlon

theretofsble%ns Fe(gafdeéb%ﬁk%led 108 1 \y%fefre @ GhaRteafl Sp PFPIaeProtocols In
[ S
povin QA BABCAGATS U (B AT S R sensivc
methodblogp relating eudtheadtd mitbhchiandf prdi@agent K nmay be used
to nodify specific glutam c acid residues. N-(3-
(di met hyl am no) propyl )-N -ethyl carbodi i m de can be
Briefly URdifi@tib® ofd. é‘%[r%m@'r@s?dﬂe@rm GrOR i i8ksTtenOBIs¥E A e reaction of
1ysine residue an | utam c acid residue. For
vnclnaleﬂmamcnwl dpemhyurp;sr mhb@natr@enﬂgh'oxelagér& -biitapedipre, and 1,2-

cyclohelzﬁag?c{ular?eﬁtg)l h Of St | %H{e? 2 duﬁlgllﬁgh l%actlon ofF methylglyoxal with

argininé rBMﬂlﬁ&X)C)%tm%ﬁﬂbe hRlifiepeithelt @bndorsitdhe meaifidi@sh of other
and ot her ‘a-am no groups is, for exanple, useful in

nucleophiilin) pites snch g5elysing @thl@stzﬁnef s reulty Belargeorumberyadi agents are
ot

avallabpe folP Elre r?le{i'xz{ tz(ﬁge ﬁ)g tenllré/ g%ﬁq %nésh(?f %ﬁsrfatngé‘s OS?Eﬂ ac gig?ﬁg-Aldrlch
(http: //Wd\l sflgmaialdifthld(bxﬁ)hﬁo‘gﬁg’hﬂ‘bﬂnmloﬁfonmp&hﬁb m&agentyet hi oni ne

residues in proteins can be nodified with e.g.

i odoacet am de, bronoethylam ne, and chloramne T. WO

0 OB iR e r fan

Selectise %%kk acetég o?g z0 egca%ﬁégﬂlﬁégéls;gogf&t bt 9(@% ca??ncglﬁ can be
fonnedahdbyrdmyil dmmgltthheat tre@neasof binjahanglavemlcalse formation

of dityrosine can be acconplished wi th hydrogen

per oxi de/ copper ions. Recent studies on the

Woodw‘ﬁ?&}'sz&%Eh@'K Qhayt 'bt‘pﬁs@@ht@nmlaaif? dpe6ific glutamic acid residues. N-(3-
br onosucci ni m'de, 2-hydroxy-"5-nitrobenzyl brom de

(dlmethyﬂammo)propyl)-N’-ethylcarbodumlde can be used to form intra-molecular crosslinks

betweele égwg_le Igl%lgtl%%%/a géﬁ%ncl Sagﬁﬁegﬁggylf Img;flagtnoz)f 3Hindol e

therapeutic proteins and peptides with PEGis often

associated wth an extension of circulatory half-life
For exappleedigthydpyrocashonate st a peagent fos the modificationofihitdd residues in

ehyde is used
s SIS0 B ol a0, b
nmodi fication of allergens for inmunotherapy is oft en
achi eyed, by car banyl W th pot.assi um cyanat
The reagtipn phlysise roufenand q?&lféﬂe@lﬂlnpr%owdﬁq ECYAMplBisef dn Brndmg of
peptideb ?& Eﬁ‘fl&ﬁ% \E}g nfhtelogggé H’rﬁ(lﬁg HFPrdtéins? eﬂ?{gigg qfys ng{ézvlg:ﬁli’ﬁ%'ttéggpéattachment
of poly(etimdé¢ne)glgsa and the major site of modlﬁcatlon in the glycation of protelns

Methionine residues in proteins can be modified with e.g. iodoacetamide, bromoethylamine,

and chloramine T.



cont ai ni ng peptide |inkages between am no acid
resi dues) may be synthesised by the Fnoc- pol yam de
wore@e/0tf843 0l | d- phase peptide synthesis as di scCPOEER2008/006154

Lu et al (1981) and refereénces therein. Tenporary

N-am no group protection is afforded by the 9-
Tetramfrpmetheng/ awargqet»kwdmgqn keryred forgho niedifrapien of fxresyl residues.
Cross- l}ng(lerg%ﬁ § /Ib p?lp')bef)r/ Idg?%gm!eﬁghl be pé’cggr%fﬁ 151{1391 qi phydrogen
peroxldélfddpﬁ@tlbxysl for mam de. Side-chain functionalities may

be protected as their butyl ethers (in the case of

serine threonine and tyrosine), butyl esters (in the
Recent S B AR (B SRRPDER BV EpER Blomagpeipimide, 2-hydrony
5-nitrolwmdylh bsdride ney) 3-tiroiroy3- nii:ﬁtyll-\Z@@l—M&o}ﬁhellhyiﬂlﬁc&;ﬂS)ﬁHf-lndole (BPNS-

cysteine) and 4-
skatoleypt hoxy- 2, 3, 6- t ri met hyl benzenesul phonyl derivative (in

the case of arginine). \Were glutam ne or asparagine

are CGtermnal residues, use is made of the
Succesgfpld modifivatibmyof therapguticy protegmsoand peptides ovide PESH i pftem@ssociated

si de chai ities. The solid-phase
with arSEsia SRRy BT R THET TR CF roifind &7 ioR yirepidehyde,
polyeth‘}&'ﬁ@%lk&&t &iﬁcxfy[é@énahh efothialgehyRNBN®ed for the preparation of hydrogels.

di acrylam de (backbone-nononer),
Chemidsi mﬂg‘xa@ynaﬂ‘a}llems domimmangtheispy is OARR ryhighied by carbamylation
with og ogl COSI ne nethyl ester (functionalising

P %%%F} e peptide-to-resin cleavable |inked agent
used is the acid- Iablle 4- hydr oxymet hyl - phenoxyaceti c

acid derivatijve, am no acid_ deri.yv gtlves are added
A peptige %mang)r@h%rﬁweawswm@@rlﬁ daedifieth P8 incudesenoryRERtiAEsbonds is a

preferrégfr tg&ggg@’lﬁ C(ﬁ’pfﬂeoﬂwef?tflorﬁzgérh?ﬂw g?e?yc 5] a\@rﬁﬁts (’%ﬁ” 165kt those

SIng a revers ) exy -
containiray pepdiide hindtegdshhyatiweery rehmadcid asalues)mady bt egnthesipdd bg the Fmoc-

procedur e ouplln and WO 2009/ 01584
polyampler 00 POl BAF< eptile pYBEhssts; &h 1010369 hys Ly gt al (1981) and

referenf@N th@efd YShi¥drdty "W  Efoupi tﬂr@t@&ﬂﬁ?n% SHIRBQNI By the 9-
acid or 1sotin téest procedures. "Upon conpl etion of

ﬂuorensgrmﬁtlmdexxs:arhwprt i(Beochigeoupl. dtopetitive cleavigs pE£4hin kighlyobase-labile
conconitant. re of ,.si de- ctin
protectife 1558 o5 Fonsaiah, 2 0r HPGISEE of K| AbHREBY FEmiaige. Side-chain

functiofA e8| iy Be Srofecidl SAsathen Ifity INEtKers IGR RN 8% SofC iR Nhieonine and
used are ethandithiol, phenol, anisole and water, the

tyrosingly dwtyl castsre éind thseerserf slwtante acishand aspartic Asidlo bubdexysarbonyl

derlvatlQI]E (frﬂﬁ g%&tdtq 1&% So%ﬁ@?lg)g ?‘Jb‘ﬁgg%“’%lﬁg? Fulg &ﬁ? ggerg%t P&Qme) and 4-

has ogl es
methoxly g3 Sytﬁhi&&ﬁyllﬁerﬂénds&m'bdﬁs d'bﬁivzml&s i(l0 ehd sese f)ﬁr argmme) Where
exanpl e, Bruckdorfer et al and the reference

glutamige Of pSRSEREIRRATE Grierminal F‘F%&%&@Et‘% @a%%thpé} 4@%@@exm;enzhydryl
group fg}’ g&g&ﬁ%h thdlsi EH n al%&{'l ﬁ?h‘émi HﬁQtTﬁer éotlil('l A@r%/a's@ Bupoitis based

ther a Ing the cru
on a sqmi/}eingeﬂ)sl mrglaﬁntle arpelymcmv emshwted S|frmh e thextthaet | aronomers

dlmethﬁ,f: Eggl h on | ESel éx?ar%tgléo %&@tgg :(illla ulgeo Lzgrolgsh gll%ier) and

acryloyﬁ%?&@&%smétﬁ%aﬁﬁl Cfﬁiﬁbtﬁ)}iﬁ.‘lﬁ§"'1§‘gS hgen®). The Eﬂ%ﬁﬁé& 'tdire%‘i’r@blle@@b?e linked
frome bi ochem Novabi ocheém (U Not t i ngham

agent usigl7is2g ; ac1@}<lablle 4- hydroxymethyl-phenoxyacetlc acid derivative. All amino acid

derivatives are added as their preformed symmetrical anhydride derivatives with the exception

of asparagine and glutamine, which are added using a reversed N, N-dicyclohexyl-

carbodiimide/1hydroxybenzotriazole mediated coupling procedure. All coupling and



Purification may be perforned by any one, or a
conbi nation of, techniques such as re-
W@ ea090asks sat i on, size exclusi on chromat ogr aphpCT/EP2008/006154

i on- exchange chr omat ogr aphy2 hydrophobic interaction

chromat ography and (usual ly) reverse- hase high . L
deprotepiiQrf mapignsare pmgmtgredctmrggm ngg ¢fgene gl_llphomc acid or isotin

[ I r ' .

test pro%&ﬁtrgp lg;;dn éél}%)%lgfé%rg ro?g stlscj S%?ﬁg t%?nd‘?%g'?/g ?frsdn? tl?ef resin support
with cOiMd'mliliwm) gfe@lﬁﬂwll of eside- ci'piikorm'ta:tm'g ngromps t bg utreatment with 95%

capillary el ectrophqgresis, solid phase extraction

trlﬂuor?m)am SQRiAEU0G, Hlaég #“ éﬁaveggqrf g}rnfmﬁg%yepga'al gpmmonly used are
0] r [

ethandlﬁh(g)r gﬁéxg)? S&ggr%e a%tr at‘ﬁg gg?n&%[l)lx gﬁ%{cﬁ’ﬁ% 8f t %(glggtuent amino

acids oﬁrheqiepod@bemg symhbg(mcb Alssa meﬂnbmaﬂoﬂ\/l&ﬂ mbhchphhsEﬁhd @ITi@bn phase

metsod g P SR o R NEL R b G 28BS Brkortr ot

2004%&%{6&9@&@%)&&{&&9} ng a peptide or variant of the
i nvention. The pol ynucl eoti de may be, for exanpl e,

DNA, cDNA, PNA, CNA, RNA or corrbl natlons t her eof

... el ther - nat i
Trintao@pidlf pdda rEPREth P sPRHRiFL 4T PR L Rl BuqntirRlasion with
diethy] @XRARBrding® Ghey ruat QRpligie ANy §davenddnd prb&talrfir@dbeed by a simple
backbone, and it may or may not contain introns so
extractipp pgocgdutet Whish @a lyephilisasiopeystthejaquaus pBasesatforfls thescrude peptide
C n al r
e oS0eBERL| E5edl QAL BRI e RSSHT AR Bm
Calbiodhemd[sovmwheﬂlr(@KlﬂlﬁpﬂehmgﬁﬁﬂCNG’EIQH:’,RZKO8/ 006154 33
encodabl e by a polynucleotide. A still further aspect
of the invention provides an expression vector
f S I p (] -
ruiiofBHShe (2 pRUIEEEA L 8 MPPLLBEa0 A, Ml B e v
crystallisaimdm pmiwemmsemt chimmat@mdtyl adn-gxdbisnge t:bronm«zgraplsf fhondrophobic
. le via c y ohesive termni. For -
mteract t ematogy n%t}rae kg}u molSS Py FePaser aE]tgg C%q{foaglance liquid
hr W tRinghey. [AoARAMRBler ERAdRAt tdpartibad to the vector
chroma : ¥ 1 Gg%toroand DNAFgegnent aré t hen j oi ned by
hydrogen bondi ng between the conplenentary
Analysig&ﬁopﬁg?%egex}%}ﬁ Et aﬁrlrl%gtn({%lg Fl%l?lméhlgﬁg%?lc ao%atogragﬁm e?et'cltlroHﬁorems in
particulsit tRpilRFPVdl€l@ropRorbisCIsolll | peaseethadtioh (CSPHE) ngvérb@—phase high

DNA segnent to vectors. Synthetic |inkers containing a
performaneg é‘ﬂyldo? pEatagranhyp amirgracid L?élpb/azseafsqrta@sd Aydrolysis and by fast

atom b(?rﬁg%fggllghg ﬂp}/%f‘}ﬁ%é ?p@c{fro{n eRIE hallhs E w1 A0, Aciﬁi}eand ESI-Q-TOF

ernat’i ona ogles I'n
mass spdatv@netriCnaly§ih. A desirabl e nethod of nodi fying the
DNA encodi ng the pol ypeptide of the invention is to
use the polynerase chain reaction as disclosed by

A ﬁlrthélsﬁlsﬂ%'ct RF Rl 1£Je%§§h)pr0\-r ks a"Rfcngd a@ﬁygcl‘e eXafh le s‘yolynucleotlde)

introducing the DNA‘into a suitable vector,
encodingxapepddpr eaganteedy theginventsui tﬁbl pplymtemqtldctm@y] bej fas¢xample,

DNA, (%évlét, a@gs%m‘é‘lo?ﬂgg E%a 1ons Eﬂereolf,n eltggregmgfé- falleld/or double-
stranded, or native or stabilised forms of polynucleotides, such as, for example,
polynucleotides with a phosphorothioate backbone, and it may or may not contain introns so
long as it codes for the peptide. Of course, it is only peptides which contain naturally

occurring amino acid residues joined by naturally occurring peptide bonds which are



art. If viral vectors are used, pox- or adenovirus
vectors are preferred. The DNA (or in the case of
WO 200001388311 vectors, RNA) may then be expresseRCT/RP208/006154
suitabl e host to produce &3pol ypeptide conprising the
peptide or variant of the invention. Thus, the DNA ]
encodalladbydi pojyniddeqiislet Adssilbfurthgr aspeet off the hevention Preddesnanyexpression
¢ be %se? i n_accordance %Eth kgomg tt%cgnulues,
vector CRBRRIE OF PXRTEINP B BY Y PERIde AT E RSP HHE Y YEDhi ngs
contai ned herein, to construct an expression vector,
which is then used to transform an appropriate host

A varigtg| qf methogdp dhawg thees sdeyglopag do pinkd pelypieleetidashgspecially DNA, to
paly i . of ' t O U chnj [.nc

wctrsP R YRR39k YA Mo Gl BA) Gnd Lbfemenary

homopdlym3Htra@d catbd 82JeAQA0 thed DINAY séppent € B fs@ddd todthd ¥éct3B6DNA. The

4,710,463, 4,757,006, 4,766,075, ang, 4,810, 648, all
vector gid [NA: peeament iarg: thep deined by Hadmesn endisgdhetween thergommplpmentary
L0 | rs, RNA) encoding
homop élg%e%gf%/gg%? ﬁgregglr@?fdth ﬁ?ﬂ%ﬂt" ﬁegﬁfeg'orrpound of the
invention may be joined to a wide variety of other DNA
sequences for, introduction.into an appropriate host.
Synthetig, gnlégﬁ.ﬁgmagﬂnwe \Mr|mor8¢rﬁgﬁatl% 6lﬁest H&Q/H%t an éftgptat”pemethod of
joining NAS IDNAN& HRANGS VREtokd) &S yinfHetie Aikel0 Borthintpe a ety b restriction
t he host, "and whet her epi somal nmi nt enance or
endonutleasegsied qame i sordmsiaialy. ay@latde ofrom584 aumber of sources including

PCT/ EP20Q8/ 006154 4 L Virohihe DNA is i ted
imemafed B g NEe IS UUSAS oama

proper orientation and correct reading frame for
expression., |If necessary, the DNA may be linked to

A desirpifle mathndapfrmediéying thedeNipncodiap thmeplypeptise of ithsigyvention is to use
e porf LR 0001 4 SRUELEOL) EGRRAETERRY. THEPHRIERT Y b o

for intradt@dihg@lthe DNAL higo aexyitabds ivedton efor examplee by eefgireetiag in suitable

. .thepn introduced into the_ hos hrough stagndard )
restricipB SHf, LAY RRHAP Rdifighe Ao é}lﬂ%g{t wayj 4s/is kgown in the
art. If virai PR {oRE BRdisbY, éil‘oblgo?’ BlirusNeRidee Qx'g%reﬂef-reél‘!' Il be

necessary to select for transformed host cells. One
sel ection techni que invol ves incorporating into the

The DN FRr g theFashan £ o Gk eusda N AD Ghesainet P SYRIIF e, 7 Fiable hos
to prodiiée 4 PElypesiRf niRkisEtte, pepHEd 0P FarddHt 0Pt irfvention. Thus, the DNA

_resistance. Alternatively, the gene for such i
encodingethscpepide arrdriant af the inentien miryr by asedin agpgrdandeswith known
. used to co-.tra r.m.t he sired.host cell., Host
echnialgy b PpiReORERE Il of BR ER bR oo bicu R,y constret an
expressid¥Avertor! WhichNy ei¥n Wed a6 eahdTein af dppropasteltokt eell for the expression
sufficient tinme and under appropriate conditions known

and progductigigafahe Relypepfiderpfihinvegtion, fuch eghriguesiaciude those disclosed in
' 0 ej pardehtenhh ' f 4t
Us Padl LRI 50 0P s IR O 08 562, 410465,
4,757,006,0¢, 26G078) asy 41840148/ &l &fwiiich areniaterporagediagtiarbyaeferarce.
exanple E. coli and Bacillus subtilis), yeasts (for
exanpl e Saccharonyces cerevisiae), filanmentous fungi

The DNA @r iR X ®Us€ of retroviral vectors, RNA) encoding the polypeptide constituting the
compound of the invention may be joined to a wide variety of other DNA sequences for
introduction into an appropriate host. The companion DNA will depend upon the nature of the
host, the manner of the introduction of the DNA into the host, and whether episomal

maintenance or integration is desired.



Aspergillus spec.), plant cells, animal cells and

insect cells. Preferably, the systemcan be mnmamali an
W@00v818exh as CHO cel I s avail able fromthe ATEUO/ERI08/006154

Bi ol ogy Collection. A typiéal manmmualian cell vector

plasm d for constitutive expression conprises the CW

or SV40 pronoter with a suitable poly Atail and a

e.
e 518080 {0, By eSSBS B B Py o
onentat_a)taﬂ’m ekt wadlrigrﬁhme Bdrecxpressiah.i [neeespargsthe N Aandypbe linked to

is pMsG al so, avail blefrom har cia. Useful east
the appspRHF rayBeRBianal pﬁm@nomg atBﬁs&?%“‘ahB“%lﬁé‘ & gequences

recognlg@d"qgaltﬂey d@é‘if"édl ﬂBkte AIth80Eh %h&l@t&gﬁaﬁ Qeogbﬁkgal Sivﬁﬂ&?ble in the
La J 7, USA."Plasm ds pR$4 pR
expresspiRSYdFor. a’lhel W%ﬁ,ﬂﬁ tlmnemttedMedlmtoe@leattqshguplhgs snad@rd techniques.

Generaﬁh\'(l ggt) aﬁ%{‘@% Ihgg%gs ora SﬁAgrgn%paSt g Ct apl e 4i[gaxé#%re it will be

necessa¥y &S del &8 fér %f&meﬁlﬁm&iﬁ oOne E’ééctlo%fﬁlﬁé{mh%lvgﬁﬁﬁgrporatmg
vectors (for exanple fromfrom Si gnma- rich provi

into thet ¢m®se>ntvegtor§tlablweseelxpm@s wlﬁamnydwcﬂ@alafscmnémiﬁl@n@yﬁ, dhat codes

o R BESB BtPEAPET, B RV BRORREES o,

conbi nations of FLAG 3xFLAG c-nyc or MAT. These

fusion proteins allow for detection, purification and

Alternagitielyy e geng foreuehselaetable siaitcan be onarpther yeetar, which isrsed to co-
transfox‘?ﬂ?x‘éd%ﬁr%dﬁ&‘s‘t@éﬁ' ty in detection. The strong human
megalovirus (CW) pronoter regulatory region
drlves constltutlve proteln expression |l evels as high
cell line

Ils | t
Host Cﬁ’d’rsotthéﬁ e bira) Gonam A 3o Vgg,g ipa eﬁi"A Pl dhe iBEsliep are then
cultureélfl)ffortz{qﬁlfﬁyi%gt fifk! dn‘aaﬁdd@f]a rf)ﬂﬂlag% \Léibllldltl&%sﬂ(}wﬂ B o9 skilled in the

eve replicatio replication
art in \pewmfsthe veacdBidgscdiktlesedOMveinetot parmjt therexpessaiopl &f, theapolypeptide,
tai.n theeF?l\f/lB 1 (derivative of pBR322) origin for
b

WthhcraB nbereeovertl bacterial  cells, the b-lactanase gene

for ampicillin resistance selection in bacteri a, hGH
polyA, and the fl origin. Vectors containing th
Many qafrpeqsslonr%tsms ared@ewn( Prriydieg haetpie (arexample £. Fh@ and Bacillus

st TGRS 08, Bl S AR, D ARR eI S b Bor ol

Aspergﬂﬁzslsp&:) eplahuﬂea& eSnmﬂ keells wed irdest @lld. Bwférabm Qllib system can be
ystens are inthe art for use wt

mamma)&n.%klysw qﬁ&éﬁo&éuff %Valf?hlg meTCﬁ\%k BW@ @e)llectlon

relates to a host cell transformed with a
pol ynucl eoti de vector construct of the present
A typicahmantnhaian thevdctmtplasaiiti foacbrisﬁnmiive leeprepsiok aomptises the CMV or

eukar yot.i.c. ter referred
SV40 prprypte Mth 2 sw(s%ﬁe eealy é taﬁ ag r?er%l? HKfEeich g neomycin. One
examplE YiRl Lyavaﬁﬁﬁeafréﬁ)r 2hiinfkiaE pis@ldwayu s a8sAf kn example of an
exanple, the E. coli strainé DH5 available from
inducleen‘rwsd@hanR@sHassmn vedtor &t pMSEs dlstc ayaiBblch &odn Phimacia. Useful

yeast p@ml% YEft nd 8%%%?2%;5@?4% @ ﬂ#él%%‘g e@%i I%gn'e&ziaégj |21\t/alffagle from
Stratagehk2@Rhing ¥ Bic@hd, 44 RUKACK032037, USA. Plasmids pRS403, pRS404, pRS405
and pRS406 are Yeast Integrating plasmids (YIps) and incorporate the yeast selectable
markers HIS3, TRP1, LEU2 and URA3. Plasmids pRS413-416 are Yeast Centromere
plasmids (Ycps). CMV promoter-based vectors (for example from from Sigma-Aldrich)

provide transient or stable expression, cytoplasmic expression or secretion, and N-terminal or



host cells include yeast, insect and mammal i an cells,
preferably vertebrate cells such as those froma
worewee1ssent , nonkey or human fibrobl astic and BGI/BP2008/006154
cell lines. Yeast host cel BS include YPH499 YPH500
and YPH501 which are generally available fr
C- termmal Regingrie variows mnblwmnéwﬁ FLAG, PoF L 4G, cAnge QBMADé'Zhese fusion

protem% fer{o&&bﬁmlé a\l/%?l 8 1] gl fc}f"rggqrg@nggts @@E@Q’."Sbﬁﬁl-tagged

fusionsNIr&\ i@ fisgibitiiy $ie deedriond ceI I s NI H/ 3T3 available from
the ATCC as CRL 1658, nonkey ki dney-derived COS-1
cells available fromthe ATCC as CRL 1650 and 293
! Y ebdis tituti
he gl S BEEUMERD NP FBSert iy qpes constivine
proteintexpres§ion tlextlsad highaasul mg/le s Gé)&)bdh;s iForl leswqmte(ml sell Aines, protein

vl P S b S 2be e e Bk 95 G i i
levels Bfeﬁl‘b&%pﬁéatloﬂuin' 99’45% 113 hefniillvieaCOHR 88&E CMV vectors, for
Met hods™ i n Mol ecul ar I ol ogy Reconbi nant Gene

examplEx pare seitaim, thReuVIBls(darivatreoefopBR322) ¢ragin fonaepl®atiomdn bacterial
Edition | SBN.978-1-.58829- 262- 9 nd.ohr.li atur.e

cells, gy FI%S“%E‘F?B?P‘%ﬁ“‘s‘l?F‘Fﬁa“C 1es6 18 e NCH BOIVA and the

f1 ongﬁ%@é&%?&%&&% 5146 rotfypEin§ 104d¥R (PN RbjuéRecandirdétehe secretion
cell hosts wt construct of the present

of FLAGv@mqnomergms az@tmrtm icghuxg wdwm | fok rrywpicatem oing MY I1-FLAG
d ' .

antlbodtlé/s re%? ] chfjﬁlgﬁegf %)?1%{1 %/ch(r)]ltso % e\gsﬁg% ?{s&éiﬁ% glie x%%l? FISIOWII in the art
for useﬁ‘vﬂﬂxaflﬂfetyﬁéﬁmgteells(lohen et aI (1972) Proc. Natl.

Acad. Sci. USA 69, 2110, and Sanbrook et al (1989)

Mol ecul ar C oning, A Laboratory Manual, Cold Spring

b OF Wit Iygucleotide vect

The p rgggﬁs ngﬁ%? ags% 0 atf/sgg)lsfg h%Q{ gtrlhlgsffg&geg ri bedal |p r(1) yS ((:ere ?n; v Yeeor
construet ofilthg j)ﬁﬁSl)t M&’bintmis The Mmsdell(hmebe eitherApttokbryofit airyeukaryotic.

Bacterth By s B 5o B o Bt CRpa e ypicany
are a sttréln\b‘fr]it eBliadugh &€ fof exirﬁﬁ'lgeﬂk% Ul daids"DHB aRaf 881 ifideh Bethesda
such cells; for exanple cal cium phosphat e and

Resear¢hElbgbodateriesameo rBdthqu@,d‘dB USmahd RiRdnavailable feoraitheafyingrican Type

Cuturd BT PARERSE LS RSN DL S to g L S BAPAAS B

host cefib SRR 1udeSedbt, fr@écttahdﬁﬁafrﬂthmlﬂﬂcéﬂ@ dﬁl@ferﬁﬂlﬁ%f‘t@l&hter@ll@ @hélﬁas those
and is well known in the art for transformng ye

from a gape, rafamoakenpr Benasfibjoblaste andeelgn geldlipes. N@Bﬁtéwét cells include

YPH49@e|\{'l§HSO%u f’Hkb vE'l{l?W Sa}é) tq%ﬁ&aﬁ)zuvg{laﬂle efrorﬁeé{rgtaéenx%t Cloning
aln a COﬂS ruc nvention,
SystembgelLa ftedh, ICA 22037y USA. IPréfemrad nimhzﬂlamd&m SellshndachCIRmese hamster

AlternativeI{a&t e presence of the protein in th

ovary :Jie} relnAvaitaply emydieebléd as Gl alntN b dvess mausgepbryo cells
NIH/3BE 2FRBLEE it dnd e,?’rF@east ¥IRT, h@ss, aRnksy & ﬁe?ﬁdeerwed COS-1 cells

I nvention are us in the reparatlon
availabpefibindthe ATCChas CRLehb50oand 2%3 celimwﬂlioda fradtvendnaémbryonic kidney

cels. FegeL RiFet s e e RRBGUR P& \RBTAGES WilgrseBlgy i EXpression
vectors2 Akl &%Wl%%@ﬂﬁh@&h@ @héite of §M@JB1@§0§3 QBN Fdri e‘?(pFe%Elbﬁ scan be found

may usefully be used to express the peptides of
in, for pxpreple. ha texibepk ¢faPaulina Balbas and Argelia Lorence “Methods in Molecular

Biology Recombinant Gene Expression, Reviews and Protocols”, Part One, Second Edition,
ISBN 978-1-58829-262-9, and other literature known to the person of skill.



they may be | oaded into appropriate MHC nol ecul es.
Thus the current invention provides a host cel
W@poisieng a nucleic acid or an expressi on vVeRCDEP2008/006154
according to the invention36ln a preferred enbodi nent
the host cell is an antigen presenting cell, in
Transfopmatiore of apprapdatechellt hosts wethia BNAspnyjgict of dbe praspey invention is

ccom TS PSR KRSt B LFERILRRR BB LIS e wi

regard t@ttfam@f&xh){tlém geprokamesic iHgst detls, o) fok Iagampleacaﬁm etoél (1972) Proc.
rostate cancer (Sipuleucel EJ et a

Natl. AF§dr1|SC’etUSﬁ~ 630060, and §amieqok aﬁésb&t%%} MO#réuiaﬁ\FémlmgnA Laboratory
ManualP E%Yd gﬁ&t}@e qﬁabgt'at&ﬁgp%fd gg“@% !rdﬁYo rTrhﬁs?orma[tllon of yeast

varian rrsin uri’ng ‘a ‘host
cells is dagtribed iraShérehanhee ap CY9BI6Y dMefthical [h NGeakioGenetiek,| A dfabbta$ory Manual,

|t di WO 2009/ 015843 /[ EP200 6
Cold S o GO GR84S, BT 20091 008540 13 sp ustul,
With reh%g 1§ ’%Qﬁ&% ﬂe%lly 66l fntQlsefll $n frgl}{sgérgtl'ng RuciEQlsU it ExhMple calcium

exXanpi e, the pepti I ts vari ant y
phosphite mdeﬂmirmﬁl-dbmran rdrr hpmmas forfriulations,i mjee @vaidable from Stratagene

CloningS %fjséeg{lil% g)E iof)eﬁ'{éc;ﬂéwlg{ela ﬁhgf&%ﬁﬁ%s}%u?é,rlﬁﬁe%wgn USAEJ 'leectroporation
is also USRS GohFornihg rﬁn}i/drnﬂréﬁﬁfécﬁﬁg CE’H@faﬁdl rl?‘iJvékaﬁ&Qﬁ ifAfthe art for

peptide injection include s.c. .m, and
transforming yeastéadl, bacterialt deblsignssict enlia and Jvembr@tn cels ude i.d.,
i.m, s.c., i.p. and i.v. Doses of e.g. between 50 ¢

and 1.5 ng, preferably 125 g to 500 g, of peptide or

SuccesdfNfy tRRYfobBedi oells, a8d ceild Ithaepaitdnon HRa rc@ﬁ:ﬂﬁfclldfGthe present
pepti de or DNA Doses of this range were successful

inventiqqs eqanj be pdanifisdsby vell knpwn tgehiigpest sush z08ER. sﬁh@ﬁmely, the
vention
pesencS el 390 m AESURFER IR b PO sBRERAad oT! Lo
ceIIs the method conprising contacting in vitro T
I1's with antigen Ioaqﬁp human class | or

I VHC |
It will begpprgiates BRteERULEPsS FEllSRY (B inpstiongre yselbh indby Breparation of the
peptldeé‘B #&eﬂvpﬁtﬁﬁle o Wé Ibta tgﬁz_ill?gée’cﬁf b ins@ét dellf®However, other host

icient td ac I'n an antigen
cells mapebel dseful maneetain tieeapeitic nmthadst Fgeexarspla, aptegenipresenting cells,

such asglﬁﬂ%[ o s: ﬁg;t/ ggqtjpg% ﬁg tulgg eeg(i)%sie %%gﬁtlgessoutftfnla ?r{v%lqttion such that

they m&bd GRBeP RS APpiopHiaeeMHC hidldRsCTES BE ArvhiGnibASsh plovides a
epitope being used as an antigen, the T cells are

host celCopmprising a nacleigedcgber wxpsesspne'reetpamoyrdjng THhetigyration.
The MHC class Il nol ecul es may be expressed on the
surface of any suitable cell. Preferably the cell does

In a prefétfed@hbddimbiit @ HoescelMsi@ntinégén presentibp@ell] @Spdriidular a dendritic
whi ch case the cell has been transfected in order to

cell or é&%ﬂ@s@remlngaceﬂo ARG loadedawithy d agcopbinant jfpsipm pretein containing
prostat19 a&c 3) %pl}%ﬁag e@?\qﬁ L?er%%l. Mc}embﬁé‘sﬁlg%on itbr e treatment of

prostateamlmge(&mmmelsﬁl) ($mall E:il&t alpO06 PR s endli20Q6pat hways. | n
this way, it is possible for the cell expressing the
MHC class Il nolecule to be conpletely | oaded with a

A furtheh2&pe& ofRRPIHWRLHER bEASdesREMeSd ¥ phddRicimpda pOSidE &Sitd variant the

method comprising culturing a host cell and isolating the peptide from the host cell or its

culture medium.



The antigen-presenting cell (or stinmulator cell)

typically has MHC class Il nolecules on its surface

waeaptsirably is itself substantially incapabtBER{008/006154
| oadi ng said MHC class Il @plecule wth the sel ected
anti The MHC class Il nolecule may readily be

In anothes g dxmqrﬁ thenpepside clbe aycleigracidyenthie exprassign vegter ef tig|igvention

v s [ PRATL TS G5 0 P33 R ACNEPSe BRI s

(i.v.) infeelibg subautaneals (sko injetiqe pitratermalahdp @ﬂjbeuion' metkapeeitoneal (i.p.)
T2, RVA-S and Drosophila cells. TAP is th

injectiony HapRYpEUer Gavbimsation. \Rm ferrody methods of SRS iyectipp include s.c.,

i.d., 1p29919/£x%i§§'4% é?gécﬁﬁl%gﬁ)%/ of Bt 4énjéﬁlomﬁc1ﬁﬂgqﬁ ?%Pt 5, gel p. and i.v.

T oadi ng Icrent ¢ I's aval rom the

Doses dfl’ﬂeg | iawechy @ pgudnidur.& mgqiréfectblyo 25 ]1%36]5(]9&11@ (Eﬁ/p‘eptlde or DNA

ve, ville, yl and .20852, . US d
may bergiverciad Yo e HSIBHRCIA: £81de RN ToRsener Uhs fnge were
18 CRL
s OsRY B el TR AT St sy
et al 1985. Conveniently, said host cell before

transf | on expresses.s ant.ially n class. | .
Anothef SR gbe PSP ERTG™ ROV ABAR 111 RECaH, T piodifing gpivated T
cells, thRXREtRSS BSmpPrisTRE e6rth&idg PO trd Mt cdli8withPaitedil88ed human class I or

co-stinmulatory signal for T-cells such as any of B7.1,

Il MH(Bmoleculesaxpressed dnitha sarfaceTefea siteble) antigen-areserfingesbkiosf period
. n r | . . .
of time JFRICA T Mol P T o BB B S0P sperip e pmtigenis o
peptide abéor&@g Barie mventyBPrefatabbas esfficBnnamaintyof the astiged i®fused with
a MHC class | epitope being used as an antigen, the T
an antigep{preseBine €3h8- positive CTLs. If an antigen-presenting
cell is transfected to express such an epitope
preferably the cell conprises an expression vector
In the casepatd MHE ctaspliEesitapg beinpeysed e an antigemitheg TEs hfe D4 4positive

ntper e S5y S TR s oL BP ESpresed on e
surface Q(ffnﬁ{yaﬁdlﬁglqull 'I‘Eel’e‘rﬁﬁl? th&QE edi)@m& nafltlly ERPROIMHC class 1I
descri bed in Peoples et al (199 and Kawakam et al
moleculeg mxzwhmb@awtm edlohas be@mmanSfentredlm roaqlqrrtg dxprashsught @gnolecule.
[.n .t h ation of CT n et, al 199
Atternalifelhf R Ry oL BRSo oadHet gt B RRBL et it i
defectiveln th€atig@RProédssifig @ ahilgen-prosdniitg pathwalys. InlBR Ayay, it 1s possible
descri bes the S/EOdUCt i on of autol ogous CTL b%/ pul sin
oa

for the gelhgxpresting dhe MEECtdasselhimelecule to sl samepietelyeloaded w@ a chosen
pepﬁdelaaﬁgg tﬂe%]revglc{'lbeg n%?%rgé{éﬂnt virus. Hill et al (1995)

erone make use of B cells in the
producti on of autol ogous CTL. In addition, macrophages

pul sed wth peptide or ptide, ar |nfected t )
The ante&cemeﬁaﬂg CGHK%Stlfﬁﬁlﬁt%é?ehgg’d’lanyt MBCeplatsallim ee}nes on its

surface 3#({1 ?g&%‘ﬁﬁ 1§:thself §abs\%ﬂlt1]taﬁ§/ rgfapﬁtg? ﬁg_ Q%rﬁ%r%ﬁsam NF—?%%F).?S Imolecule
with theosedegaul an’mgemeTh@MkKAEl@ss) II mmﬁecnﬂe may ad:asidyaaesluadedb)hdl tkmselected

. for.
antigen in vitro.

Preferably the mammalian cell lacks or has a reduced level or function of the TAP peptide
transporter. Suitable cells that lack the TAP peptide transporter include T2, RMA-S and
Drosophila cells. TAP is the Transporter associated with Antigen Processing.



generating T cells against the peptide of choice. In
this study, aAPCs were generated by the coupling of
wpe@botisesl VHC. pepti de conpl exes to the surfaceCDEP2008/006154
pol ystyrene particles (m é8obeads) by
biotin:streptavidin biochemstry. This systempernits
The humére peptidetloating deficierft cel dine iAds aeailebleyfram thenpamericemType Culture

Collectlglﬁlt I(I%%(HE Bgrz(galc\}%f :ljé}/\cefl, ﬁ%’?“ﬁ'&ik@'ﬁpﬂ%@d \%6§%£\mj§§| lgﬂcfey Catalogue No

CRL 1997%;i16é aneYopHiRned ting Seangiieslind\Raist availableMrbmpehiet ATEC under
colrzg)lt exes, aAPCs shoul d carr){ other proteins wth
Catalogye Nex G Ry 1986%:ythe mouss RYIASeelldineiis dgspgbedomiane otiald285.
PCT/ EP2008/ 006154 39 anti bodi es coupled to their
surface. Furthernore such aAPC-based system often
Conveniedtly] sgidt hest @ildbéfosn trahsfagrjpmopxpredses sabstinteallfyansd dvisiC class 1
e. % . cyt oki nes | i,Ee i nt.erl euki rl 12. Allogeneic cells
moleculegy Maisselsp Prefeagdiih thastiplubgien s¢lf suprspses € dnplsculpdmportant for
oAU Db by YOV 578w LA 2
The nuclditi adidsequencé&r of opinietoas MHGs classdIITidoleehles ,andt ¢fethe costimulator

ells y. be ysed to present anti uch as CHO

molecufég precpublilycaiedabie o fhedeanitpnk pad ML dhebassS e or o,

yeast, vaccinia-infected target cells. In addition

plant viruses may be used (see, for exanple, Porta et
Similarly, il t@@49f)a MHCIrlabedapitops being useikae lan @ntigen, ghe doegllseare CD8-

” eneigi c virus as a high-yielding systemfor the

postty P ¥ntation of forei gn peptides. The activated T

cells that are directed agai nst the peptides of the

i nvention are useful in therapy. Thus, a further
If an apligsacpressmting cceflnigclranséactasy oy pragssatich\an epitapec preferably the cell
compridgs ol PR ot kehBE oo BIPLR SRR BBl RRMBN SR AYNO 110
SEQ IDMEOhddorvi Vdrianthrairiol acel sequaweghdresf. a cel | t hat

aberrantly expresses a pol ypeptide that conprises an

am no acid sequence of SEQID NO 1 to SEQID NO 11.
A numb&EEELRR} Yneth iR thaf He! udeBCRBYeAGSLAS T TSk ¥, For example, the

Interacting through its TCRwth the
methodsidegepibpd indBeapespétent ({9 anst Kawakambenali (1892) tSesutologous tumor-

. cel|s are useful in a nmeth P tar ells
initrafig ysfoRulit ShulbecBtRrlien Gert. dbpilc oy Aefbel dnages use of
autologh® y&rafHetdl 16 B Sdegted TPLBE) MOthe GirfparASHEHE € TS, Tbéinus et al
i nvention wherein the patient is admnistered an )
(1997) d¢steibes the predwstipn opputotngons Cillehyepnlving slendriticrpellsTwith peptide or
posoos, Gl AETEEPLAESE o PR AL BB 1999
make usdoF B ¢dllsdn thépyoductouf ahtoi@ass CTELITh dition, macrophages pulsed
Alternatively, the T cells are not . fromthe patjent

with pepiide apte PPhPEPEot Preinfeefad Wilh Jecorapingnf, vyas, mayj ke used in the
i e d i1\ | i - ] ividual .

pepraS LBl S s 10 206 8 880 40 o et

by usirignditificilahntigengpreseminigy célls (ARCHeatith ipraddocmabhitableasvay for

a tent | ne system an re referably, is
generatfig; T SHIY egainet (1% BRAUSH,PT aFeBasl G Db ah Vehigengrated by the
couplinf €5t Preb@ied MHACHRLAEL @9mplexes to the surface of polystyrene particles

(microbeads) by biotin:streptavidin biochemistry. This system permits the exact control of the

MHC density on aAPCs, which allows to selectively elicit high- or low-avidity antigen-
specific T cell responses with high efficiency from blood samples. Apart from MHC:peptide
complexes, aAPCs should carry other proteins with co-stimulatory activity like anti-CD28



In vivo, the target cells for the CD4-positive T cells
according to the present invention can be cells of
W@ b@puised (whi ch sonetimes express MHC cl ass PCY/EP2008/006154
and/ or stromal cells surrovnding the tunor (tunor
cells) émhlch sonetines al so express WMHC class |1
antibod{epecayplefl tettheir surfangoEytherpyore gudy @ﬁg@zt@sed system often require the
[ The r ent
addition qraéﬁ (?pg%i% n%o?/@%lg f'act(ﬁ'g g a>191€ ‘ﬁk! ﬁ]ﬁeglfrme etk SPZZ f a
therapeutlc conposition. Thus the invention al so
provides a nmethod of killing target cells in a pati

Allogerwrfo%eélsma%gélﬁo e used HhiernipraTgtionfr beslinanche yirihad escribed in
0 [ n [ q t I Qn

el 000 120780 (AR08 feSarlg el ey LU, B ciion o

Drosoph!ﬂlef esﬂsuame TRucdblsy othér Gelisehdysbe asddeirasent altigens sush as CHO cells,

expr the inventors. al so, nean t hat .
baculo iR THERFBASCHEENS (BT Eox isbs oM S IEb et HiPmdp additon
plant vkrﬁyéf%l ﬁlagf bee)iﬁé@%%eorfoprexmﬂe tmﬁtaggtnﬁl Id($9§4» e\Vﬁlch Niesé¥§bes the

tissue fromwh he tunor derived but”in the
developmemb pf cawpest mﬁmceglsms EBsdgthmeﬁpﬁ@ysfeldthetm@sentatlon of foreign
i nventors nmean that the polypeptide is present at a
peptides.o o] at | east 1.2-fold of that present in norrmal
tissue; preferably at least 2-fold, and nore
preferably at |least 5-fold or 10-fold the |evel i
The actpvaé@b At cqlfg thabo pigadiredters against the peptidrsyofhicobyentinagatsyuseful in

therapypr b Ocoﬁuhﬂ? ptegk 3th§1e6}f1\treln|t1%8 %‘gg?sf%n t%‘ar"f ?gﬁs 3$tg1\.fn%ble by the

SO-Ca rans

foregoiggemethods Gfthehhvdﬁﬁonm in the art and can be found,
e.g. in (Rosenberg et al., 1987; Rosenberg et al.
1988; Dudley et al., 2002; Yee et al. 2002; Dudl ey

Activatg&n g%ﬂ\% P9 &roﬁf&éh%% ) Boke Tk thbE %ll s@fecg#'el%' I'r]%&)%mse a cell that

rgan Any nol ecul e
aberranilyn eepresses a poly@epmdtethptsqmmmts,es am ain@iocacad sapueroeprfeSIEQ o NO 1 to
vector, cell, activated CTL, T-cell receptor or the
SEQIDnIg@' g!c acid encoding it is useful for the treatnent
of disorders, characterised by cells escaping an
i mmune response. Therefore any nol ecul e of the present
Preferablyiy ¢he | Dncethyreengnigse dthes cﬂlédbx: dnigractiog throwghe its TCR with the

f t f di |
oSSBT ) S5 B i
target dely @al setieAr whoje lﬁi@dﬂ’bellﬁﬁb@ﬁ*bﬁh@( Sipresd £1pdlypeptide to@prising an

medi canent of the present invention is a_vaccine. It
amino a¢id;saquensgrifithe inveadon whersin thy petens is pdmpustersA@n effigetéve number

of the axt:ﬁsaté'ci fl' %ilgdl"ﬁ)é’ 9%@11? [ha? %l da%ﬁlﬁg elré/d { tﬂe &a*leﬂpc{na)ﬁ b& gerlved from

VI VO
the panénitcxmdt dwvaxatllae mibs@rbed abtﬂm(l eC @lhdy dre matoldgoul 'lat‘:dls) Alternatively,
subsequently adm nj st er§d to the, pat.ient used. in

the T ceflsiarenqtdrana ithscratisns b sopirpa angHheg fnchyifuleOF Gpyrge, it is preferred if
the mdﬁi/?tfda}’?sda Heh R § 19 1i @g‘ hedfihf tfhc?{?lﬁﬁﬁlh Ghe 1nventors mean that the

re-adm ni stere atient”. nucleic acid
1nd1v1dlazlims gnrs:tzéiyem gcxoddmhlth;, prefevatlly bas a tompstelteimrsedeusy stemn and more

| | e trangfecte 0 r.ess
preferafy i Rt e dforn 6E Preiee st sy Saf FrieSf Bk nd drectea.
The peptide may be
In vivo, the target cells for the CD4-positive T cells according to the present invention can be

cells of the tumor (which sometimes express MHC class II) and/or stromal cells surrounding

the tumor (tumor cells) (which sometimes also express MHC class II; (Dengjel et al., 2006)).



substantially pure, or conbined with an
i mmune-stinmul ati ng adj uvant (see below) or used in WO
wWQo9INCBEB43 PCT/ EP2008/ 006154 41 conbi nat i onP@I/EP2008/006154
i mrune-stinmul atory cytokineg, or be adm nistered with
a suitable delivery system for exanple |iposones. .
The T veids pEpshe ecspmly inyrBéoHaMayobg waed edl actve ingrpdigpiseof a therapeutic
carri-er : 0 | .
composiii 1or HE it BERGRO T R AT R A Nafelck R1Tn o patent
whose tadg9 31)s. abEhrantbe pipres apolypdpside bemprisiggdn anriyo beidaequence of the
) fusion praotein, or may be a hybrid . nol ech e, The
inventiqsie phq BEROGICOTPrisE AdRRiBISIesing;tQ dhe Patiephan GHgelbyg number of T cells
[ jon are expected to stinmulate CD4 or CD8 T
as deﬁngg¥ﬁ§é' However, stinulation of CD8 CTLs is nore
efficient in the presence of help provided by CH4
wT-helper cells. Thus, for MHC Class | epitopes fhat
By "abgaiily| SYRSCERS” EapL IRVRROr, alse, Moy (b e PORBERHGnYS Gfergxpressed
comparBY BY AGtniaP S 1! oF exples@bh ¥r HaPitiedRne BNileAPRSth¥MsGIR from which the
stinmul ate CD4-positive T cells.” CD4- and _
tumor iCh8ivedi vt irathertgmepittioperessed Byeldver-kxpasseilhtherigventers mean that

and .i.nclude those identified j e prgesent invention. ..
the oIl s HBadnt (Hlen EET] Helef bl of (ARt B hb disue;
preferalﬂg Rk 16kt 276K ahdMote préTelaBlyddl, ek 5efol P bE T @faldl the el fpesent in

25, even nore preferably two to 15 and nost preferably
normal tig@ye. t hree, four, five, six, seven, eight, nine, ten

el even, twelve or thirteen peptides. The peptide(s)

may be derived fromone or nore specific TAAs and nay
T cells fiaf e obtaldd 131 rasthods kuioin thé asse.$.|thosenlescribedabovéie

pol ynucl eoti de may be substantially pure, or contained

in a suitable vector or delivery system The nucleic
Pmtoco?ig)?é@?%ot& lt Eoéoslﬁ# or agggéﬁaﬁ%llgnd [ n%lrl%gﬁgﬁmﬁgtﬂgtgggﬁg can be
found, eigcindRosenber} etrad., WB8T; Kasonberg it 4lhd 9881 Dudiey ebaby2008ywYee et al.,

IS, provijd e. g. ,Pascol.o S. 20Q6. Stan.R 2006 r
2002; Diied s St G ertie st o ctoDs Ft iareda g . J006).

prepare, but the node of action of these vectors in

i nduci ng an inmune response is not fully understood. )
Any mdadequleapf e vmventios, ism thapdptidernpclje aadsexpressiondgcior.regll, activated
CTL, T\-/Cé: Cri%ge(fjplatlgl{/?rﬂ#g , nuscreg?h erlcgl\alieflu(gc{érgg,mf?thig ?lis)ez Sl \(f;'tji;]rrtﬁlg ?r%%yrhénqso’f disorders,
charact@tked Gyasesle GsdpRith i indfudé rékpbhded Thefidrei diyneloRbele®ttihe present
) ~of nore than one virus. Non-viral delivery systens
inventiqnympy, §e used poRtedicamgniger iafhe spnpisiuge gbpyngdicamgny. Heemolecule

I [ - art [ Y SI .

may begiet 157 8L oB CoBHi L wih, Gh SEICMRISY of B Sheeiion or 9) known
moleculBl®. pepti de or peptides encoded by the nucleic acid

may be a fusion protein, for exanple with an epitope

that stinulates T cells for the respective opposite
Preferaﬁgﬁtﬁsrﬂagfc enBPYIR prEBet TROARNER 2 Qhedile Tt BYENbé Aministered

y al so 1 nclude one or nore adjuvants. Adjuvants are

directlysintesthapatents it theoaffesppelcorgarc at systeambalhyc ed.or.npot.ent.p.aand i.v., or

appliedter)}evi\i'om[%u(r:]e?lsrcE:?iQ/gc? %r%m( ﬁl'e%atieﬁtrgpanﬁumm cell line which are subsequently
administered to the patient, or used in vitro to select a subpopulation of immune cells derived
from the patient, which are then re-administered to the patient. If the nucleic acid is
administered to cells in vitro, it may be useful for the cells to be transfected so as to co-
express immune-stimulating cytokines, such as interleukin-2. The peptide may be

substantially pure, or combined with an immune-stimulating adjuvant (see below) or used in



responses nedi ated by CTLs and helper-T (TH) cells to
an antigen, and would thus be WO 2009/ 015843
weEQNPBPEBED8/ 006154 42 considered useful in theCT/EP2008/006154
medi canment of the present dnvention. Suitable
adjuvants include, but are not limted to, 1018 I SS,
combmatliqmwrth mnaaim_@ptlrrmwbrw@mokm@, 6 be BA®jnigered 7@itB@Fuitable delivery

system (B PAAERPIS FBSERSaATt RO fIbG B Gomapeie'E S carrer such
as keyhbfgﬂn?étrﬂaﬁﬁhbﬂ%lﬁ ﬁ(@ﬂg% mdnﬂh'rF?é’éE WORBZ18145 and Longenecker et al

I nterferon-al pha or pegyl ated derivatives
(1993))t Abe ensptide ayaglsh, ba gsgeql smamdvpm Xusipm@optsin, Jrvmarnheea hybrid

molecu“% H’?}\g/ rpegtl%A %R%ﬁl gé:q%%g C r? ﬁglﬁé%kesenk}g gﬁt;lo %pected to

stimula0¥D4 Mir(lla&I"IdeellsSHOS\k.vel\/\/@tlﬁfuiatanjﬂ CR8CTid rslrﬁemaéfﬁblent in the
enul si ons, OM 174, - MP- EC, . ONTAK, GOspA,
presencpéﬁ-ﬂ@qlg rgroy,légq (pry Q% grhelm{(ge;ﬁs C][‘btbsarfp; é\([gg Class [ epitopes that

stlmula{rc)eeé dﬂwpfﬁ%é@vg\ét o?fsggf?(ﬁlﬁ & ?@Etﬁg %{ l{cjglglel éulftgbly provide

epitopePam&Q/ﬁumAqml(Elall-zpoQGQ& Tsd:ellsruClM amdh ICEI8-stamdlating eplitépesrmare well
on| n, acter. aI cts and nt hetic
known’é‘ef ¢ artag @%E‘I‘CF $9 ldﬁ‘i‘t a}éﬁﬁ g’rve% 9bri et ary

adj uvants such as Ribi's Det ox, Quil, or Superfos.
Adj uvants such as Freund's or GWCSF are preferred.

In one Sspent athe varnimgot@yprises @td}eastamnes peptidy, , privieBdly steecitd 59, more

et SR, B Fob o ] SRAL A B B e, e

five, sn19s883n ef¥HEOnitk ! Rk BRSerlBWehR disthitteen PRYEA! ThY tpRlstidls) may be
have been di rectly l'i nked to influenci ]\3 dendritic

derivedcfspm eregpmmasn specificy ks andt may (hird te MHC vigss d)and/or class II
molecul%gcel erating the maturation of dendritic cells into
efficient antigen-presenting cells for T-Iynphocytes
(e g., GMCSF, IL-1 and IL-4) (U S. Pat. No.

849, 589, specifically incorporated herein by
The po}y@p@p@p@empﬁ het Sélbéqz}pqlq é{ 91)\reaﬁrdc%@1p?fb iy 8 sultable vector or delivery

2, NA, n?b tion thereof.
Syst"m'uﬁﬁ@f*%ﬁ%?‘&u PR :BN ‘?Ga%lr\ll ;PN CRA, BNkt o onfbination thereo
Methodisrfnudesﬁgminglaaﬂangrod!hqmgmmﬂ aockdesadid\age wetlokxtm;an in the art. An

. reported top enhancg the effects of dj nts in .
overviey, X ieVded (Png e W KB et iV bUahdby ety Mitadavi 2006
Polynu@tdtRIRNLRIRE | HE TadF tto PYepaSt butathe NHodd8f 120k F these vectors in

(non-adaptive) imiune systemvia Toll-like receptors

mducmg EnF@nmqmu masponsd isReot oK mdcrg@ede&umabmvmmswadu d@hvery systems

et QR PR GRIE G . D oA el gesima i,

retrovir&R} hedfesOfiruRl Adedbrhsedtidtegetitus dr Wdrids céithinth el¥inentS ®F more than
dendritic cell vaccines, aut ol ogous _cel | ul ar vaCC|nes

one virgsn dNqIoYiyal dledinem) Bisteaminglyde egtipric lwefisml}sir eRsiopicapelymers and are

r 0 t hance
el ko GEDNA AR S\ oy AP S i
be used. el geptide on pephdmoaﬁiodm by alid micleit attd magIHeSa dagion protein, for
strqong cytotaoxic T-1ynmphocyte ( L) generation, even
exampls ifihan £BLeRk: b Ftrasates 2 eells ffer fie eneectng opgpatte CDR as noted
above, | hduced by TLRO stinulation is mai ntai ned even in the
presence of vacci ne adjuvants

The medicament of the invention may also include one or more adjuvants. Adjuvants are
substances that non-specifically enhance or potentiate the immune response (e.g., immune

responses mediated by CTLs and helper-T (Ty) cells to an antigen, and would thus be



such as alum or inconplete Freund s adjuvant (IFA)
that normally pronote a TH2 bias. CpG

W@RW0gOMs¢d eot i des show even greater adjuvant aR€T/HP2098/006154
when fornul ated or co-adm A2stered wth other

~adjuvants or in formul ati ons such as micropart.icles,
conside ful tin Sheomedicupent ofithe piestnd INONIODOPE ajuvants include, but

CT P2 154 .4 f I h

are not t/eg t%g@)%gqg@ aﬁlelrélé%\%% ?z{lt ¢ O pllli%r uc'?%py §é Q?QS’)ME%, CpG7909,

CyaA, ﬂSEIMDSl&thﬂrbr TDORS atgahgﬁﬂen%d éloat IfMgélj/lnyVE&KB H'gu'nyl GM-CSF,
accel erate the i nmune response and enable th

1030, 1GHE e med SALDARS). 1B BadME 2apbxt<a{qrmam o ypeta, or pegylated
f t

derlvatl%sgﬁ‘%%ggslsm éS'?,eﬁ’S &%ﬁgﬁgg@g@léﬁg ks, t GLlpoVac MALP2,

MF59, ﬁmnephdtpmnsl (igadi AgMeintaIide M‘S)G)BIZ Uﬂoﬁ’amdel\]SA B6idomande ISA

s the .conbi ngd. use .
50V, N&nf@&fﬁ A e 2 eilan S %@aioaéa%%do%”‘* OM-
197- MIﬁEU Q@NTNK | pdyige PRATARS WVa&Br SHeEM | BL G "kR6pdrESIBO NfRiquimod,
TLRY antagoni st is dSLI'M (doubl e Stem Loop
SRL172 rfv‘mcvwnwd aing todher Vblyus\bkd)g@ncl@BeYFﬂﬁD V&G Fdrap) REAS,ceta-glucan,

STy TR et ————
synthetiel tidterial BBl &Fall RImMPd4C And@StHRNArEBrigdr hdjbRRnts, Su-EthSSRlbl s Detox,

and/or TLR 9 nay al so be used. O her exanples fao
Quil, qxséﬂmrf@sdj Adivvestsi sachuchs, Fenndsr er n6MA{GSH tasel p@ferred Several

1mmun§l%%1 %ISEH %\yaélgg ﬁ gd,sl@@' Sﬁ/}gﬁecé Ered éieﬁ_ﬁ‘l @Fsr ﬁ’?r%th_giz%aratlon have

been deb@ et rprétiousINADRpuisiVA e al Wg8 b Adl$son 99BN s vtoRiHBS Inay be used.
nol ecul es and anti bodi es such as _ cyc¢l ophospham de,
Several g gpkings Blavg cResni dinertly. lipkedo ko el;@ﬂum@gdrgifedrltlc cell migration to

lymphofd 195%@? 6{:_# ae :)ﬁ;c{idrcg eratl\ﬁ rtﬂi'&?%@%:cw%%{fé%ﬁggg? cells into efficient

antlgenﬁﬂésaﬂﬁlﬁg bellé\/EEFT lfmﬁﬂocﬂd@.?(b@l,, GMIOBE] IL- huahd -ICT4A)AA) . 8ni#at. No.
8175, which may act therapeutically and/or as an
5,849 5&%1 3 aeRicall ThECamAHES. hereincon B Rrste) Bhdtsofntighulvand @cting as

[ e ef errcen f
immunGiofa 3R (o o B SIS e PR gl PR TR BHlovieh et a
1996). arti san w t hout undue exper| ment at i on Preferred
adjuvants are dSLIM Interferon-al pha, -beta, CpGr909,
| C31, ALDARA (Imquinod), PeviTer, RNA tadalafil,
CpG intRRARIRIESS: olfddudddt BT URAGe aIEB%e@ﬁ §efdtted! tBVeeﬂﬁhh&nthe effects of
provides a medicanent that useful in‘treating cancer,
adjuvantsimpavagoind satting SMitherdt| beongbaind tiynthgaryt Ccp@} ahgdnugleatides act by

sctivatiig I i (ho ARy, TR TioFRy “bd OLE oty Rifg, (TLR), mainly

TLRS. mﬂ@%@g&edsTLRQ)’i&ﬁ?ﬁtlolﬂmmﬁ oftltehispecific humoral and cellular
neuroepi thelial tunor odendr ogl i onas,

reSpOﬂSéi)&]@IWdﬁﬂang‘MkaﬂnagGW%ﬁm peptide, omprotain ghtigangslive or killed

viruses Ocienglqﬁﬁ? éélf%%c?r{ggsaut&ggc&us c%pllﬁls {/&!Eﬁles raﬁh BEL. g H@t:onjugates n

neur o erat onma, I onas,

both prophghdtiac hd rtherap@iicr fhccyReg M&eyﬁr@mmﬂy’ I 1mefnhm&:es dendritic cell
neur oectodermal tunors (PNET, e.g. pedul |l obl ast oHa,
maturatigiy and sheieRdationmesHing dn| ea%l@wé agteefinpifadtpiglls and strong

cytotoxﬁ,gf-gf%g?n gﬁ (%6 g nteiJcHBB \‘r-éfn 1&1%? Qb%‘ﬁ@é oP @W"‘f"@é%elp The T

pI neobl ast ON&
bias induced by TLR9 stimulation is maintained even in the presence of vaccine adjuvants
such as alum or incomplete Freund’s adjuvant (IFA) that normally promote a Ty, bias. CpG

oligonucleotides show even greater adjuvant activity when formulated or co-administered

with other adjuvants or in formulations such as microparticles, nanoparticles, lipid emulsions



ependymal cell tunors, choroid plexus tunors,
neur oepi thelial tunors of uncertain origin (e.g.
WQ@R00MEBeSI s cerebri, astrobl astomm), gli obl asPGIEP2008/006154
| ung cancer or adenosquanou4d carci noma. WO 2009/ 015843
PCT/ EP2008/ 006154 44 Since the peptides of the
or simifan farmulasiongewhichsse ameslaﬂlmwgqsmﬁp Ridysigahsirong espense when

e G TR Rt 48 JACRANSHEN YRR SRIEIAETy g v

antigentdoséd taQbe chﬂlﬁﬁﬂdf};ﬁapproﬁﬂlmﬂﬁ QW@ﬁ@tiSrsC@ff ﬁiagﬁmtmie “ﬁheh comparable
present invention includes a kit conprising: (a)
antibody. gpgpansesrtot thatfullwlesaivaccing witheweEeRGtip seme @tpﬁﬁgsqnﬁ Gieg et al
| .
2006). ?g rlfrih?%?‘%) &%@? ?@%gﬁl c%;e'sé’a}‘ll‘{:’eg éfgéng&ﬂlélg%cti g:élené%’ @g@ élgﬁ%ﬂgcleotldes non
nucleic deidwdpivants andc:mrmmgtmto indusdruantigenfspecifit émhynp Inedpbnﬂ:dA CpG
formul at.i o tionally, instructions i) .
TLRY apdagogist ti, J@dﬁﬂﬁ%\wﬁ%ﬁ %’ Iyoqpes%ﬁ%wma@v awr)aﬁa/%#% %%a (Berlin,
Germarg'z wWhih is' Mé&é&@&nﬁ&fe%h?fﬂe%anﬂl&%uhéél c@ﬁ'}bogft%hrlﬁfthe present
rise o e or nore of a buffer,
1nvent1cd1 IthmtTLR bjndang imalenu] es(SuDI) aath’e Uind}ng:)TLRv'b 'ELR 8 and/or TLR 9
1 rlngf. The container is preferably a bottle, a vial,
“myasﬁ Cd¥¥t nge or test tube; and it may be a nulti-use
contai ner. The pharnaceutical conposition is
preferably é%ophlllzed Kits of the present invention
Other eparaples &iylupefvbagiuvants inclydspbitiary sef linkted toahearicadly mpdified CpGs
e n |t Q d
(e OSSR AYSNATLA e BT s PP T AT ARB i R non-CpG bacteria

DNA &UIRNAI as Geflt aknahmuhbadtiveesmildr mekeakk e and o4itltedies such as
vials é%. . dual chanber vials), syringes (such as

cyclophggpflamide a Fpeiting, r prysigImARY cedehrex,  NsX-4P8, cHldennfiler tadalafil,
Yy r f |
sriend IS, Tt O, ARSI XTRB! 8 307645 s, Ve
Trap, ZDG 07 BiABD2 1AL anttGTds4 amd SC58 VSswhichtmeay adt therapeatically and/or as
contﬁﬁner t hat ndlcates dlre tlonsaﬁg reconstituti
an adjusgyy The aaeuntyapd CRRCERHERNS(E AP Hyedul IR e context

of the bfdSertYiAPtldnZ 8sh FHIMY! & eRrhihed (byr areonalitd %’t‘?ﬁnt @nthout undue
eptide concentrations as described above. The | abel

experimeatatibnr Preferrédnaidjowants aread SkIM, Interfendratipba, ibsta, (537009, 1C31, ,
nt ende or...su n dm ni ratl The
ALDARE (o fRS] it KA BT, ROl 06 g Tviiifuns, o

vial, which allows for repeat admnistrations (e.qg.,
fron12 6 adm ni strations) of the reconstituted
The prcfsgntmnvanﬁlqm providesks tmedagameny thatepse b iprireating epngerndn particular

neuron qggﬁc%b g HBI lb?%lﬂ ga.r%e?‘ E;he%lghceer %a Lb%rﬁo (r%e%'stl’atlg‘ 8? hllé[gatatlc in

i‘car sol on m xi n uén

particultin &t QY hétZegtdnod, npilcﬁtyuorastrb&mﬁm najrseﬁeﬂycb;ﬂssnc neuroeplthellal
concentratjon in the reconstltuted fornul ati on

tumor, p?lé%‘)élP%l‘Bpﬁ iQmay. e é@@nm@nﬁg/% Ipetomademp lf?,@l}e,aﬁ@xed gliomas,

ohgoast{g(g(?t fr% -d ePfEIQl;(])C S‘e ot nﬂ‘ﬁg@gﬁbg rg% ;?ém%%oma Neratoma,

gangliogliamasa ganghmymmh aaﬂrahwghm@miml mmltlwchMDetgodﬁmmt tumors
edl es,

buffers, ents, fil
(PNET.p ot g aiedhliohBotiey n medbfipiitiebiar ohegbblasBi, Teinoblastome

ependymoblastoma), tumors of the pineal parenchyma (e.g. pineocytoma, pineoblastoma),
ependymal cell tumors, choroid plexus tumors, neuroepithelial tumors of uncertain origin (e.g.

gliomatosis cerebri, astroblastoma), glioblastoma, lung cancer or adenosquamous carcinoma.



WO 2009/ 015843 PCT/ EP2008/ 006154 45 Kits of the

present invention nmay have a single container that
w@owalisel t he formul ati on of the pharnmaceuti CBCT/EP2008/006154

conpositions according to whe present invention with

or Wi thout other conponents (e.g., other conpounds or
Since thmlaﬂmldcsauf iheainvernsinpowetei iseletedffram edieblgsteata andoinensn @6 )SEQ 1D
No. 2 ag,}oega %a Vgsqilﬁlafsng)l gf%tzi{c]%go%%{/g% trrlleélggame%r f (El%rﬂl%ﬁ{%n is preferably
used to ftx@&trg-ﬁoﬁlas%d)ér ddBRodqunabhd ecipamkaged f or use in

conbi nation with the co-admnistration of a second

compound (such as adjuvants (e.g. GW CSF), a
The preggl?gﬁ:egg%rﬁ&gwdega%%tf&hprﬁ1&agéé ﬁ?g{l%ﬁr%gg’%{tt ’cgf;i‘tam%r a'PHiFmaceutical
compositith & deseribed apie] 0t bsluiiow e im tyopbiized dorna (bhelptibnal)y a second

or a pharmaceutical conpposition ther
containgropAsiBiAg & difuenher chpnﬁgytl%s téorb g}wﬁ%i@!}m}zege{eﬂnulatwn and
i
© optTRORRc S B SERSy U 1) STl BRI e o
lyophlhaéd farraldticn. g lhemycﬁartﬁeldcompmeorw ommoee of ¢ii)c buffer, (iv) a

) sol u pr ef er abl an.a u us sal ut.i on
aituent g4 Bty b poedleran () o Giitide TEbrRABH 5 PRIEB bR viel
syrmge Qr tdRube, bndBYma) B abrﬁul?ltl%‘@ @athiRs. TR phatac¥iticahcoByosition is
be converted into Iiquids by addition of suitable
preferaldgllyaphilszedwhi ch are preferably provi ded in another
di stinct container. The container of a therapeutic kit
may be a vial, test tube, flask, bottle, syringe, or
Kits of&ﬁé’ p?ésﬁﬁtr inveR@ds paiferably! &hpttseda $@phtlized fbhﬂulladon of the present
y, when there is nore than one conponent,
mventlcm tn amtable sAnIner And dBYRSLIONKFOTGIES ERCABILELRHR ailﬁl(err use. Suitable
| | 1
containfigichydl. £\alrple, BERRL s FER b Atk hatR Ky e B s dua
chambeﬁi&?ﬁﬂg@blaﬁd ltdsq tunbes. Pl’leef:mtallnhtymag bet foemeg €0t @ varietywsf inaterials
contain an appar (ﬁ' .., one or nore needles
such ag glashsplagife %F%ﬁ%ﬁ)fst eqﬁﬁ BRY/OR copainey capffiRs, %ﬁﬁ%ﬁl%%s on or
associaf®lMyith SthE aédn@a?néff thaP §nBOSEL ﬁl@éu&n@ efdr NPeEHstifRiochN&td/& @se. For
conponents of the present kit. The present
exampléohenldbet imay indicate¢hat it lyophidiaed ﬁhtrmlaftmn is dimracopstitatedl é; peptide

COHCCII{()%H{HQ reaé F§£ ggg PQ(YV(?S ﬁ?rﬁ a]lagecleﬁa% Hzltﬂglﬁ% gﬁllghca u &ﬂg 3@? ﬁ%rrnulatlon is

useful drriﬁteaaea%p kd¥cutdnBbusdRfifidfra@én.t r ansder mal . Preferably
he adm nistration is s.c., and nost preferably, i.d.

Adm nistration may be by |nf usi on punp. The present

the copRERREL N 5 O SCRMHRE AL LA B por s

adminifiRYiShs (8. CHEm %tdalﬂﬁhls’ﬁﬁth(ﬁﬁ) bf thetrecbristianal formhtationh®he kit may
pur poses of the present invention, all references

further epmptish a seeandagantaipeiorqsanTisinga syitatle diluentdcign JodBIm bicarbonate

solutlol%m' reties. EXAMPLES WO 2009/ 015843 PCT/ EP2008/ 006154

Upon mixing of the diluent and the lyophilized formulation, the final peptide concentration in
the reconstituted formulation is preferably at least 0.15 mg/mL/peptide (=75pg) and
preferably not more than 3 mg/mL/peptide (=1500pg). The kit may further include other
materials desirable from a commercial and user standpoint, including other buffers, diluents,

filters, needles, syringes, and package inserts with instructions for use.



46 EXAVPLE 1: ldentification of tunor associ ated
peptides (TUMAPs) presented on cell surface Tissue
waga0phes4Pat i ents' tunor and heal thy tissues WRCEEP2008/006154
provi ded by Hopital Cantonab Universitaire de Geneve
(Medi cal Oncol ogy Laboratory of Tunpr | nmmunol og
Kits of fpeupresent mylegtl@z: may hawe e single eqniaipgr thawqqéalafet}w%gnulatlon of the

pharmaée 1c§1k?:l)r%r8$§1 Ia%&{} L?ob%g pbé%hlt Hﬂénklgﬁo§vg§gor without other

sen had *been gi ven
comporRHfsg€E.¥., bihes ue@np@nﬂs s bﬂ c&a‘maz@ncaln dontpoidions t 6O l@ese other
|nned|ately after surgery and stored until isolation

compoygds)anvpaxshaye digmet couigner fobgachcoppangRipt i des from
ti ssue sanples HLA peptide pools from shock-frozen
tissue sanpl es were obtained by inmmune precipitation
Preferaﬁly,ohntsof thet 1hivaﬁwe151nah1de radfongulatom of Ithey tvientiono gadkaged for use in
ot o¢ K. et al.1991; . See .H et al.
combin§isoy b, o pliimiaons. iseeid FmBTdoHh Bt (g GM-
CSPF), 4 "&eflofhefapeubic ag@n? P Civfrin@l p’i‘@&dc'POQthyfﬁ*{&x% or antagonist, a anti-
CNBr - act 1 vat ed sepharose, acid treatnent, and
angiogentdis aganit or athilitor, &)ap@mosls}mdufmn@lawmsorwcl@&toﬂ)loqm pharmaceutical

composfiie TrR Yo DA BB RN PG BB P PR Rsar o i component

may be & & Qsbrite distint\@InkaifdtPrioR If@mrﬁinwramsn td QFSﬁﬁérﬁdTm@(ﬁﬁponents of
chr omat ogr aphy (CapLC, Waters) and the elutin

the kit maypbe¢ proyidedrie one ar gnp@qthmd soluHomnsy, ipeefefablys g@gq@eous solution, more
[t I o i
preferabq%e% gr%gl?regfl%& %%ﬁ@ h é c%p@é%nfé% S?%eqfélﬁgg%ma%gf’% %rr(])wded as
solids, Eﬁichsmayc:& cB@ﬁHrtedemI&DQiqﬁldeBlB}e alldigde dbfosiitabke €dI8erts,ewhich are
olum for concentration and desalting. After | oading,
Pfefefaltlh@f‘})’rl@dclélaﬁ}ﬁwe&ﬂ@“wté’%@lqeﬁ line for separation by a
fused-silica mcro-capillary colum (75 mi.d. x 250
nmm packed with 5 m C18 reversed-phase nateri al
The cortéinemefd theBgleuBa kitAnayabe 4 vidl) @strrobe, fhaskcledtde,esfywagerar any other
ol vent B 2 M umaceatein8%
means QoG FORAHGHT BEERS QTFBRGE fare D ga sampgnea the ki
will cox?talg é’\éetchn(ﬁ Qldlof oftfelr SontAinRE, r\@l’i%h aneds st se%ﬁra%esa@shﬁ’g 61@1@ kit may
hin 90 minutes was perforned, applying a
also corntﬁne am‘oth}:rl ¢qntmn¢1edom@dph@rrraippwtmllyraa@leytamo llquvdm l?reﬁayably, a

tem A do oated Iass ca
therapeftis ER yil) RIS & oS T gR %, "@hice, Sihees ceve droppers,
pipette, |efH Y wihikéh ¢Hable@-afpliniS@atidhtof tﬁé’l Egdn'ﬂst SOhaimvaitibh Mt Y components
he TOF anal yzer was 1.9 s wth an interscan del ay of
of the P[PSQnté(lt Subsequent |y, the peptide sequences were
reveal ed by <collisionally induced decay (CI D) mass
spectrometry (ESI-LCMS/ MS). The identified TUVAP
The prsequfoit@latidn i3ssier thet iy soicaba forsadmiaistiation gefnihe siepeides by any

nat ural TUVAP WO 2009/ 015843 PCT/ EP2008/ 006154 47 |
acceptable route such as oral (enteral), nasal, ophthal, subcutaneous, intradermal,

intramuscular, intravenous or transdermal. Preferably the administration is s.c., and most

preferably, i.d. Administration may be by infusion pump.

The present invention will now be described in the following examples that describe preferred
embodiments thereof, nevertheless, without being limited thereto. For the purposes of the
present invention, all references as cited herein are incorporated by reference in their

entireties.

EXAMPLES



fragnmentation pattern with the fragnentation pattern
of a synthetic sequence-identical reference peptide.
WORWPOBSSEIW. The HLA peptide pool s as obt ai nedPGEER2008/006154

separated according to theié hydrophobicity by

rever sed- phase chromat ography (Acquity UPLC system

Waters) and the eluting peptides were analyzed in an

TQ. Orbitrap hybrid mass spectroneter
EXAAﬂh¥%irnDElectron) equi pped wth an ESI source. Peptide
IdentifieA9d 5 o' Rinfor! H8sEAtedi peptidey (TUMARSY) presenked o€ aéll surface

fused-silica mcro- capillary colum (75 mi.d. x 250
Tissue samplesacked with 1.7 m C18 reversed-phase materi al

f f

Patlentss\é\gré?grq aélé%?f)e%it}{% r{gssfi'es lvg}égeéﬂ)fl\vgdreg bﬁ 495 dﬁat A ltgﬂlag Lﬂh‘i:iversnalre de
Genévet (Medit£lpOh88logy nIUzttﬁ)f:hbr}arof ‘Duracti émtmfnbhmy).()e%dt Neﬁﬂ%li%urglsche

. at flow rates of radl S
Universgisyio s Hotdouars Mo kb bigaihi Lobee) dVriendparyedfapsents of
all patleiﬁ’é %68 thebn qu veh/d ‘bE énsﬁrg?lé’ drlhﬁleé%ﬁére%hbék £i®en 'ﬁl gﬁ;'uﬁl nitrogen

oated glass capillary icoltp, New bjective)
1mmed1a13kydaﬂfeo surigentyramdstared nntilnsdatidreofiiT GMARESIt -8&r.ce. Th e
LTQ Obitrap nass spectroneter was operated in the
dat a- dependent node using a TOP5 strategy. In brief, a
IsolatioR SPHLADED)iBesfPSm tiSkilel & with a full scan of high
Sotatto és a%grlaeg in the o?gﬂktsra (R =30 OOOJ whi ch was
HLA peptitle poeld ft;yn N dErezsartissed wxples wiie ahitained by imuse precipitation

n und i
from sofg et desrayiog G ey BORHe GOREMLER, K AR a4l senger. 1.
et al. TTO9S) GNHRE tHeAHA- A*02-Bp&vifie QﬁtﬂsbdbyBBEQJESlﬁe &I0A-A, -B, -C-specific
addi ti onal manual control. The identified TUMAP

antibody, ¥¥p/a AN Biragtivased sephansse. asiditsainaet. axd wikafilgaierat ed
natural TUMAP fragnentation pattern with the

fragnentation pattern of a synthetic
DetecticvegfJeNeld Pis dp B Cighid Sremetngeanbpmadss spechioggtry Y EQI-404S)
show exenplary spectra obtained fromtunor tissue for
Methodgpes | ass | associ at ed TUMAPs. EXAMPLE 2 Expressi on

The obRfifdd HINY R N%tlg@ NRDIL R sBFarkies REBEISESO otfhefr hgydrophobicity by

I nventi on peptides 1dentified as being
reversecbp%e mhsﬂnamgrahby §Capfl4s SVatkrs) and thecaduiting pgptideiCwere analyzed ina

vy QEUSES e Aol o e bR P P or

Ultima, ‘Wb{ekﬂ aérq#l}fp@ﬂ aifts af XEBICweE. PEptidNposls Weré YGuRied datd ¥ C18 pre-
few o ese peptides are tunor- associated and |ikely

column £py eoncentratipncanddesalting. Aftemloadinggthe Pse-eplums; wes placed in line for
n.:.for..the ch,t
separatla%ﬁy qjgse %ll rlaler 0 tcgf)ﬁ‘lgg{ﬁolyﬂ‘lgg’ﬂ\ﬂ}npg% t)JI']feS ar?gaacked with 5 pm

C18 revérfddoplage thigtefials KkDioRex). BUlGmMAINWAY 41 MMCcadmbyiium acetate/water.
vacci nation the inventors focused on . those peptides
Solventt B ayvasy 2emdd ramyrmgniugy estateoinefié 39signitgile/water. Both solvents were

s OSRGOS, LG g omines

was perf@med, applying a flow rate of 5 pl/min reduced to approximately 200 nl/min by a
split-system. A gold coated glass capillary (PicoTip, New Objective) was used for
introduction into the micro-ESI source. The integration time for the TOF analyzer was 1.9 s
with an interscan delay of 0.1 s. Subsequently, the peptide sequences were revealed by
collisionally induced decay (CID) mass spectrometry (ESI-LCMS/MS). The identified
TUMAP sequence was assured by comparison of the generated natural TUMAP



The ideal peptide will be derived froma protein that
IS unique to the tunor and not present in any other
WO p@e0E843[o i dentify peptides that are deri vedPGT/BP3008/006154

genes with an expression pedfile simlar to the ideal

one the identified peptides were assjigned to the L
fragmenpatisine pateranwithe thes fragmesistioni pasteyn Gfr ansxaihetic seaipnce-identical
é}leerived and expression profiles of these genes

generated. RNA sources and preparation

Surgically renoved tissue speci nens were provi ded by

two different clinical sites (see Exanple 1) after
Methodiwot t en i nformed consent had been obtained from each

pat i er i.S: ' . : - ..
o R, AR MRS OSERTRES MSIEIATOP LB b
reversedvphasg edhiramdtogtdphy n@rcqaity AiRL @ eystem, WNaters) | anguthe eluting peptides

e g B B 8 B SO e
with an?)StI %o&xlc@. id@ trote}lsp\gér}? 3SMed @mntﬂitﬁgmlﬁgﬁ‘l PR silica micro-

nmet hods ornmed according to t )
capillaryreolufvac (7fr pni 5d.px @50 awin) padked| wiNA.F ponfCh 8 akvérgedaplrase material

PR X oy PR S
separat%ﬁr%\%?mfo%@b h@b'rﬁﬁﬂﬁi—bi%g}ﬂiﬁm fréayMBs €o 385 B dBAbw rates of
1 au

_ fromseveral indiv als (between 2 and 123
300 nL peroininutiu Alhe )gradient waseompeseshof $elverra(G- t Yrfoaaicracid in water) and

indi yi dual .was. .equal | v.wei\ght ed. oGyl e c T
sotvent L {0 Yo RSt mid BRicb P RistbiT I Bt R R SafifiT icoTin, New
Objectitd)alvhd Msed forisddotinétionoint@lthe MiérosESIPb@BCce\ETIRe ATKPREBRitrap mass

on an Agilent 2100 Bi oanalyzer (Agilent, \Waldbropn, .
spectroggienway pperaieddn thedatidcmragentpneds usitschil PP sirategy. In brief, a scan

.. . 0 i i .
e w50 b E5ORE1 O nENASES TR G By B8 o 0u, which
was foN@sedoby FMSMS deyins Alfsbyimetheiorbithapa(R SeRsith ¢HB)e B1BB8# abundant
precursior T RS P e P BN s st wer
i [ by A" fidRtbriaP nfafiGal AlTHOE U THeX ideHBRSRITUMAP
mterprefﬁl‘:at ?%%ﬁ%ﬁsg%&ymt ri )? cont s%ppor t/t echhiecal / manual / eie?uence
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in the manual. In vitro transcription was perforned
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agnostics, Inc., Farm ngdale, NY, USA) for
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[ EP2008/.006154 49 arrays, fol|owed by c
Not all peptiglen ideatifietas bipg Perssnied om theayrfacs of tnioy C@P\)II\IQW MHC molecules
are suitableCR qmlgﬁﬂl)'therapy, because the majority of these peptides are derived from

WwWer e,.
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normal cellular proteins expressed by many cell types. Only few of these peptides are tumor-
associated and likely able to induce T cells with a high specificity of recognition for the tumor
from which they were derived. In order to identify such peptides and minimize the risk for
autoimmunity induced by vaccination the inventors focused on those peptides that are derived
from proteins that are over-expressed on tumor cells compared to the majority of normal

tissues.



phycoerythrin and biotinylated anti-streptavidin
anti body (Mol ecul ar Probes, Leiden, Netherlands).
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s.affx). Relatjive expression values were_cal cul ated
respectivelymitone vdighh dhey 3re derived gnd expisysiom drefiles i besg,genes were
eratt’€ normal sanple was arbitrarily set to 1.0. The
expression profile of the source gene of all peptides
of the present invention (PTPRZ 1) shows a high
expression in. glioblastoma tunor tissue whereas the
RNA soyeass apd Prepardligly essed or  expressed at very |ow | evel s
Surgicall] fRBIOVBE iss8S UpScitnhd -wetd - prEvib sy Bwd Ndiftbleh® clinical sites (see
I munogenicity of MHC class | presénted peptides In
Examplgilj) afepwiittem infofmedDasantdef bsen pbtaindé fronpeasdrifagient. ifumor tissue
. vitro stinulations artificial. anti.gep presentin
specimis) PBre BBy B bRt IR G sk and later
homogehifédaRith 1628 ahat pd3feundéMBqid MRREES Totdl RNASWhapghared from
PBMCs (peripheral bl ood nononucl ear cellss fromfresh )
these samplepuging Pl (loyirageny Kadsmbe, Gempapy) do by a cleanup with

RNeasy%&@?Aéﬁf\I SER@AL nggxbﬁﬁhgé?h( %ﬁlod%g\lv%g e@%r%ﬁylcoolrc%igg to the

y coat's were fromt thari1 nenhosp
manufa8utkrs @estbcoll sol at ed PBMCs were incubated overnight in
T-cell medium (TCM for human in vitro primng
consi sting of RPM -Q utamax (lnvitrogen, Karlsruhe,

i 0 i i . .
ol R TR hSUPhGTT o s AL Sy AR TR,
UK; Clddecd), nHeigelbergt, oGpunany( Citritagone, \emsieatam, Nediegiandy;, BioChain,

taywaff A LT RYEHKEL Bl o ARy o R 2 At v
mixed duBR Rt TN abte ifdpBaudNGas &%ll? Wé‘?gl’ﬁ@d.i‘éﬁlk_@é&tgd {were isolated

(MItenyi, Bergisch d adbach, rmany) according to
from blegrbsaneples efct yyolumeersicti ons. Cbtained CD8+ T

cells were incubated until use in TCM suppl enent ed

with 2.5 ng/m IL-7 (PronoCell, Heidel berg, Gernany)
Qualityadid déhnbityrbof lall- RN(ACRamPIRs Wai8i8sessddesi i) AgilaieZ @i Bibanalyzer

_of pWHC/ anti - CD28 coat ed beads, T-cell stinulations

(Agilenh Yaldbropay Gempanyp aping theBNAs600dyee LakhipdtibiAgitan) t er

et al., 2003) with mnor nodifications. Briefly,

bi oti nyl ated reconbi nant HLA- A*0201 nol ecul es | acki ng
Microatrag expeateamenbr ane domai n and being biotinylated at

t he car bo>iy term nus of the heavy chain were produce

Gene expyessintt ARl ESitnef RYdTUNST 20691 BTs @?%&Nép%@@%mw&mcd by
Affyme?l%( Human Genome (HG) U133A or HG-U133 Plus 2.0 oligonucleotide microarrays

(Affymetrix, Santa Clara, CA, USA). All steps were carried out according to the Affymetrix

gen

manual (http://www.affymetrix.com/support/technical/manual/expression_manual.affx).
Briefly, double-stranded cDNA was synthesized from 5-8 pg of total RNA, using SuperScript
RTII (Invitrogen) and the oligo-dT-T7 primer (MWG Biotech, Ebersberg, Germany) as
described in the manual. In vitro transcription was performed with the BioArray High Yield
RNA Transcript Labelling Kit (ENZO Diagnostics, Inc., Farmingdale, NY, USA) for the
U133A arrays or with the GeneChip IVT Labelling Kit (Affymetrix) for the U133 Plus 2.0



described by (Altman et al., 1996). The purified
costinmul atory nouse Ig&a anti human CD28 Ab 9.3
w@ Jwngised al ., 1987) was chemi cal |y biotinyl at BCIT/EB1008/006154
Sul f o- N hydr oxysucci ni m dabi otin as reconmended by
t he manuf acturer (Perbio, Bonn, Germany). Beads used
arrays, ellew&l &y gm\lmarfga@n@nta@pnawwdﬂ@m eandp giriping vate streptavidin-
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housekdepingh denge:ﬁey beadspvided2 ng byel evaniffymetsx 200 ngere used

(it RS CRATEP R I PERmSH. BI85 0. Rsfaiigg cpgression values
were cafQTUEE HoH gﬁ %ﬁ% % Fﬁ% Cﬁneﬁed ﬁe%ﬁ@a@(%th‘é@%ﬁ% sample was
s 1h 20 T

coat ed bea suppl emented wth 5 ng/
arbitrarily set20 (Pr onoCel | ) for 3-4 days at 37C. Hal f of the

medi um was then exchanged by fresh TCM suppl enent ed

with 80 Um 1L-2 and incubating was continued for

The expredidif %ﬁ%ﬁi’é oBtlfe- so_lI_Ler chb Io&nahéiebﬁaescatcﬂhe phesnPRVERGEEPTPRZ1)
f or otal of three i mes nal | tetrameric

shows aahmlhy@@semnen@mbtasm fuian tissurowheisen theggDet istno gwpressed or

oduc s _fdescr Al net al., 1996)) plus
exPreSSé‘E?l‘ﬁ%&%%é{-gllﬂ'ﬁonﬁla glésgél(ﬁngmHel del berg, GCermany)
on a FACSCalibur or a LSR Il flow cytoneter (BD).

Btl de specific cells were cal cul ated as percentage
EXAMBEEBot al CD8+ T cells. Evaluation of tetrameric

Cﬁgm‘ ] FCS Express (De

In vitr voxglc)) vvare§ : é% ?%bgﬁe%&%gﬁg‘?{spemfl c tetramer+

In vitro @hithing by GPIBeCY tells vvas det ected by appropriate gating
and by copparin

tive.control stinulati )
In ordey to R EgENITHY lmfu?%flog%@ﬁr%?l?lgeﬁl%@resm&& @%lf’ﬁ @A&C) loaded

with pehﬁaéi\/[}qeeccﬁf{ﬁlsk@ﬁf\/ﬁ{(t)nand/ bhti erid Aidagd t}Y@iﬂveﬁforéj@i?st isolated
eal thy donor was found to contain a specif CD8+

PBMCsTpespherhli blood aeremutlearéelish frotr ﬁmlaHL@nA(*lOZe buffyl goats by using

st S § BB G S SRS FSE & FHEAPE LT ver

obtaine& $loh$ tﬁéﬂﬁatﬁinﬂxé?ﬂ&pﬂal Qatighe. EﬁﬁteﬂnPIQMGsh@ere ﬁﬁ&ﬂiatédﬁ)vermght in
control stinulations). ATrepresentative staining

T-cell magdinin g ChEnler humen newztna préning) qongisting eERPMI- Gb}rtamax (Invitrogen,

oL O s, LRI SR T AT a0

Colbe, Shetinkfy), r HROUIU/mi OPerﬁHllmO@ 100 Tighhlke Sﬁrepidmycllrt r(Cambrex, Verviers,
i rmung(genl city of pte(8t| des_of the invention Ant

Belgimm)mhlm sodinm Ryrpyate (F(-ePrao Nisugadt, ﬁ@gmmx)eanﬂeiq stlgf/lgnl Gentamycin
(Cambr / %—gg%&g%@%g%%%sis&%& Fﬁgintgetﬁé b iONRES] &jsﬁf%%electlon kit

(Miltenyi, Bergisch Gladbach, Germany) according to the manufacturer's instructions.
Obtained CD8+ T cells were incubated until use in TCM supplemented with 2.5 ng/ml IL-7
(PromoCell, Heidelberg, Germany) and 10 U/ml IL-2 (Chiron, Munich, Gemany). Generation
of pMHC/anti-CD28 coated beads, T-cell stimulations and readout was performed as
described before (Walter et al., 2003) with minor modifications. Briefly, biotinylated
recombinant HLA-A*0201 molecules lacking the transmembrane domain and being

biotinylated at the carboxy terminus of the heavy chain were produced following a method



PTP-001 Yes 6/6(100% 33/96(34% PTP-002 Yes 3/4(50%
9/48(17% PTP-003 Yes 2/4(50% 8/48(17% PTP-004 Yes
WQLMOB0BY3 2/ 48(4% PTP-005 Yes 4/4(100% 24/ 4BCHOPY008/006154

CH -001 Yes 4/4(100% 39/62063% Results of in vitro

nnunegen city exgerlnents as conducted by the
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EXAVPLE 4 Binding of HLA clFass |-restricted peptid

ELAGIGLRVAfranh0 20ddified Mdja&aﬁt/MmREﬂ ) tdnids AZ020 yDIEX w81 t ((Y LLPAIVHI

uat e affinity of HLA class | peptides PTP-001,
from DE\%) eclitgy Y003, PTP-004 and PTP-005 to the MHC

nDIecuIe coded by the HLA-A*0201 allele. Affinities

for all peptides to HLA-A*0201 were conparable to the
800.00Qvbpadsi ndfifint o warer eslatedpiap?6-well pave0mi the diressoed af 6OAag biotin anti-

cos PSR 35 S BMRG  ARF B e 2 ik B 00 g

irreleva@f (PNVHER]iBRNHSCMIHES (loHL&ed%ﬁ?\bﬁad‘d) a$timul€bas @ere initiated in 96-well
mcroglobulln%lng and t he r?gi idic ligand. The

plates bycqoniricubatigrg el %dTﬁéH%H‘b‘g 40" pesked gogted bepdsaip200 pi TCM

supplerﬁé}ﬁ‘é@wﬂﬁlfﬁ%&?qL @232? rﬁ@(?elﬁefop B QS%EEP Xf%; d—T&ﬂf bPBI0 medium was

unct i onal &qui val
then exohEngedibe $tesh WM sappleheated nith 8@(1111’&!1 UE-2ard cubating was continued
t hese

RSN e T
tetrameBP€ Qﬁuhl‘;@es Q&B%&%%e&f%ﬂﬁﬂuorzﬁnﬁwﬁ{é Q&Hﬂﬁéry (ﬁ%dﬁ&%sﬁ described

nol ecul es 1s ‘'used I n an ELI SA-based assay t neasur e
by (Altman ebdlf,i 1996)) mibs anttb@daﬁﬁ%ﬁlwtlme SKde®D, déeldellbeﬁgLﬁermany) on

AR LR R o BB e et
percenthg¥c dpastar GIEE T 8&11sM Evaldgioh aTtcBthmdAE andBSRSwas doh@ using the

pepti de of interest. The ampbunt of de novo-fol de
softwarg| EG$ Exprase (Bsri¥pex Softnase). Bewetrmpnéunwf apecific tetramer+ CD8+

lympho\%ﬁt@?tvléz%s?gé%&tegéﬂ)s agPB'gl?’ﬁf%C %nfé%plégnrg ge\clflaeiggt?se) control

stimulatibhsu Tingiso émalty: dor Hrgiven zhﬂt&é@@@tsldé@ec@@hm &Xeas?dne evaluable in
2009/815? P2008/006154 52 Results are_shown in
vitro stimylafe Ithy, dener was fqund dp sopfaghe spegific MR fell line

after m"{hﬁ‘o’%tl%ﬁgtlon (i.e. this well contained at least 1% of specific tetramer+ among
CD8+ T cells and the percentage of specific tetramer+ cells was at least 10x the median of the

negative control stimulations).
A representative staining showing generation of T-cell lines specific for PTP-002 and PTP-
001 is shown in Figure 3. The results are also summarized in table 3, below, together with a

similar result for CHI-001.

Table 3: In vitro immunogenicity of peptides of the invention

Antigen Immunogenicity Positive donors / Positive wells / wells

detected donors tested tested
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preferred between 8 and 16 amino acids, and most preferred wherein the peptide

consists or consists essentially of an amino acid sequence according to SEQ ID No. 1

to SEQ ID No. 11.

6. The peptide according to any of Claims 1 to 5, wherein said peptide is modified and/or

includes non-peptide bonds.
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to activate said CTL in an antigen specific manner, wherein said antigen is a peptide

according to any one of claims 1 to10.

An activated cytotoxic T lymphocyte (CTL), produced by the method according to
claim 13, that selectively recognises a cell which aberrantly expresses a polypeptide

comprising an amino acid sequence given in any one of claims 1 to 5.

A method for killing target cells in a patient which target cells aberrantly express a

polypeptide comprising an amino acid sequence given in any one of claims 1 to 8, the
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pilocytic astrocytoma, dysembryoplastic neuroepithelial tumor, oligodendrogliomas,
ependymoma, glioblastoma multiforme, mixed gliomas, oligoastrocytomas,
medulloblastoma, retinoblastoma, neuroblastoma, germinoma, teratoma,
gangliogliomas, gangliocytoma, central gangliocytoma, primitive neuroectodermal
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neuroepithelial tumors of uncertain origin (e.g. gliomatosis cerebri, astroblastoma) or

glioblastoma, lung cancer or adenosquamous carcinoma.



