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CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] This
w@ap@sioa®ko on clains priority under 35 U S. C.  AAB(800$/021609

U S. Provisional Application No. 60/581,001, filed on

June 17, 2004, entitled SSX-2 PEPTIDE ANALOGS, and to

U.S. Provisional Application No. 60/580,962, filed on

June 17, 2004, entitled NY-ESO PEPTIDE ANALCGS; each

of which is incorporate j erence inits

entirety. BACKGROUND CFEQEEhﬁh%EE%f{ Field of the

I nvention [0002] In certain enbodi nents, the invention

di scl osed heél?d)ﬁs-iﬁ@ﬂass (T‘\A_Eériéﬁﬂgﬁzﬁf glﬁﬁ@k'rf@ﬁs

correspondi n restricte
epi t 198H an apbension Glﬁlmﬁhmqfltigen@r abibA.LC. §MMBskto US. Provisional

ABPRLRYSNGE. 36@)/5‘?3@ '@bﬁ'ﬂieda&H e 361 Bos Uéﬂﬁﬁéd N{%& Q%IP%ED ANALOGS, and to

Fesi dues t |rect¢% |nteract ecu
Ugh a’rwaﬁmnebﬁpxéwamw@ (580463 THadcan bome dBEI00H, entitled NY.ESO PEPTIDE

ANRTGHY; 04th G RERR RlikdofrdratddheRA Byl refeledle in itS Bt g,
anal ogs fromthe tunor-associ ated antigens SSX-
NY- ESO- 1, PRAME, PSMA, tyrosinase, and nel an- A are
identified AdditgQeRldROGNBGEPHRT 1]6%N N Wwich
the various substitutions conprise the non-standard
£ Ve euci ne and/ or norvaline, are disclosed.

Descoopsji on Iﬁ)fcelttahﬁ e%bcﬁ?n@rqs Aﬁé nmﬁlol}(hﬂl@bsed herein relates to analogs of
H st oconpati bi | | ex and et

rge
Pmé?fgﬁrrﬁﬁpewhlﬂa)@mss ?M Bistpd é“sce l?pe‘meﬁ gd methods for their generation.
TR 1a886sSRE Wofitafn dnHY A&id Cs@i)sltlﬁltlt)ﬁkaﬁt Jeélalfé&'tﬂd% dn@ctly interact with MHC
response to specific antigen signals. B |ynphocytes
maheﬂ%Sh andy §er B@H?Te@PFWé§ﬁ Pl ar ysedul dmgwnelagic qrsgperties. In particular,
epStBF&érfalo%s B6h it tﬁ&or-zl'sgﬁﬁ’?a\/e%ranuééﬂé sgoe ZMWPWE P-EMA tyrosinase,

do not res to antigens in a free or solub

andgmglan-pogre ddqﬂtlgl@f |A<{dé)t1qn§l§b61ﬁﬁest of anplegat ingwhich jthe. varlous substltutlons
confligé the Borl-§ihdaralrt R8s ARleBEn AW talRe, RFEE &MsEdNT

conpl ex known as the major histoconpatibility conplex

(MHC). [0004] MHC proteins prOV|de t he nmeans by which
DdscEstidnf the RlcRic@N ate native or "self' «cells from
forelon cells. NHC wolecules are a category of inmune

et ‘ < s8d & Sl JargetResogmtiono i t opes t o

be IT[()[]()S]OY ed" @Mﬂ%‘ﬁ%w Uell@)y ark %tlgencs%leélﬁc 1mﬁﬁfi_%cﬁfsethat function in

pes. of ~cl ass class |1
reipRge ) SPeTife aRiEet ST R bapbocpies mdchgptbediestheyrpioduce are also antigen-

spléélﬁéj effitRat BloWeaifiliRe Bh?llnﬂﬁfc phangdy ae n@hfegp%n@% #ntikens in a free or
interact with class protei ns and

‘%’ﬁ)&o‘g’fﬁ‘ nifr @1 1yeell 4 %sspend Ewam}&erldt SRS the satizen i@ bekaupd tgra presenting

cdntpR KGN & tﬁ@m@_]&hhlhb&on{pﬁﬁbﬂnﬁtcm x @anc)y.cul arly

Squ@ﬁ@élve f§nct|on Bot are transmenbrane o
pr ot i MHG PRSI RIeYideothe meansibysyhighT gells daffergntiate native or "self
ceﬂxiﬁﬁﬁaﬁa}mg&%ﬁﬁw{Oﬁnol&tﬂl@s 68 lal catefsiliot irfidde! téeepld fhat present potential

ss s of PHC ave a fe ptide hinding cleft on their
P‘%BQ TPHARES 50 PE MEpjtored subsequently, by fhied sellit £hareare t\g%xpps of MHC, class I

MH(%HE]&EﬁI MH@rCd44 N Sells fiddrhoe Qntﬁ E:lagsq{ PIHINpro (8 aﬁlplbf&ﬂ)mmately have a
ar. _envi ronnent

resent extracel | 1 WO
el BROBG T DU Gl DB 08 {Bo0afEarGnaN Rigfomnately have a
cyﬁﬂj?ticgﬂhﬂndﬁfpesm tAdRGf @RI @n eIREEMibithesnktaly, ?diﬁdlﬂh@ﬂ%uﬁﬁi’es&ve function.
T cells can_recogni ze an anti

B MIFC BE G atelr Bioiciph R R oT & Rt T EERReR I gtiemal surface of
the edlll e’didlthrKDy[ el €lasés d.‘f MHC fhavad pagiide @R8inkg Slefi@h their extemal portions. It

is S}é@'@slga%; 31 ¥mgl %eco ts o p?!)tglny_crmivet (I)}efoglg%?larle bourllcl and presented to the

extracellular environment.




and act on the antigen signal. T cells specific for

t he peptide bound to a recogni zable WVHC bind to these
wWORBspegL0 de conpl exes and proceed to the nextPCL/H§®S5/021609

of the imrune response. SUMVARY OF THE | NVENTI ON

SSX- 241-49 anal og enbodi nents [ 0006] Enbodi nents

Iegldt g&% gg}a(l o%ﬁﬁ%ba%ﬂ%g{%f:r&@%%@ké&’ﬁét%? ty%qtlgeng teol”lL cells using the

MHC! YIP&Mt calL@cspaiyp ah Shtfpen,tinR sepréRated gs tHeMHCC aThlsh6qu1rement is called
rocessed _by pAPC to prese the e ,

M eTaoRcltah ofest aRpPuLIet e HRosraee MG hr b gy Mo recognie
an@ aét onhﬂééﬁ‘ntlgéxmﬁbﬂl’ Deells Kﬁd’c(ﬁb@dr therpeptidé belindad a &l‘cﬁ@ﬁl‘abieé&HC bind to

co ed to t
hRBBI: RS PSS s e G gt&faé%eq%e]d@a}%fésws%e ng

a seqguence conprising I or nore am no acid

substitutions of t EQ I D NG

1), in an anount SW%SWTﬁmwgﬁokl ne
SIX-plGhdleferhbiodimeatsT cel | I i ne generat ed by

IKZTSTH%@{/I (()%E%g(? Iﬁg%%lnc ﬁéth%%—lgé %19565 I%gs%J Egicle%ell epitope SSX-
2,S4ITKASEIEIRY VCBEQ IDENODI) mjy;ﬁptﬁdealorﬁlﬁhsuig‘l thésa asaldgsrthdt@an be processed

S

byI ;g&%btp pr%.?gr}et él?et“q%ﬁggelanﬁlﬁgs 'f“’ﬁﬂglclfeelfrafﬁé }haté%xgres% {’f'xe t%ﬁalogst ”Phe analogs can
ha®érEibhilhr (ﬁ&tﬁprbﬁednﬁltnumlbgicaﬂ p@perfies3onibired to thaeildype etitopt.he
P03l OB SRRPEHL T B SR SR2 Bl haf » s
cottitisih@ 1 ﬁﬂmoﬁ&nﬁ&i acid dabstiautibsd oftthet SeMC&:ﬁASEﬁIﬂYw ¢SEQ ID NO:1), in an
an?({ugt’ns%%é‘%n?[g nlglt %%8klh%%r85uc§% agprg Sée(elil lmF Igeﬂr:raft det#' n‘fg‘lu%fzatlon against
an@pmtwlthttheseaudnsd KASEKEWS/ @a0Q IDAND: U dn ane aspeet, stheaamdmnﬁsufﬁcxent can
e(a:rgh gxg%e ?no},O \&Q leaégéck&/}peearr%o 0 1§ %gtnrrqgrg af g‘ 0P ﬁcz{ lether 1s not
mébde Sﬁdﬁrlamlsdimfurﬂlfer aspedt ahdanehnacantie rrmc mdre tham @3 fulyf. t Iname aspect, the
SL@%&‘?{%}}%@“E’?S@% az élp%ar I?ttﬁlgg Ia]gel gln ar}Cxitheg ?ﬁea grfxgun? gan be not more than
0.3 @M Ihadne aspento treGubkticdinnso@n amcllaimackmnédd afBirtoeacid, fialexample Tyr, Val,

Leé.lu 62 Il?,ﬁ[i/l Pﬁe f usrgt %lr ora q}x a%ﬁrg*e? g%tectg%? rsllgISg%P%,s can include a

P an t I on
noxwmnéardn atnhe aaﬂd |Irt or@:raspfst ale(ﬁotl-ﬁmmanhdmia@ akdid taprbe, fonexmmple, Nle, Nva,
further as ect ent | rt ' .

- 1
L e L
a mbdaﬁert mbhlyalammohexdpm orR3speot, thé?ncshﬁedsemml ohingpad past be an amidated
e 11T} Ve 4 o, f
T o
araind aod awdiedm thPhddltwnl?Qa C-tevmir@hadslitioni frcd fudtberausgect therpeptide further can

1nnge th&ﬁub(stqc% Aftc%?]sgr(lff% ?@? gB%{ia{. )e}é:;/ Slfte,ctﬁﬁl pl%?eri%ly ﬁ’theYP3, W, or P7 sites
w&c]@ e betrnezpekslyeinydlyedAh any MHClntérggion2 can be A L, V,

I\P/L?OEEIAI a A gwmégﬁ‘hent %s toN‘%Eglsol:%d @%ﬁfi{: E@ Qrﬂfﬂo Qﬁds P1 to P9,

Whlph Ean WGludd cm,e agNino aslidzat e@‘ﬂ s&anFQIe%Xﬁnpnglmn bb K ¥, Y,FW Phg, Phe(4-F),

P\%@&sz), MeT%nAg-lS?-an(zE g4 n 2 am':ig's %Qﬁﬁ’ﬁe X, 1)V, M, BVA&ta, Nal-2, Abu,

€ Se( uencé s not
ARASEKbIFNVA; PP 0O0ELS; R4fcam bhBrQ.tbod iNverks qaelbaﬂ<e§6tcw knl, L, V, Nle, or

Ntk %En?ﬁ'e RERLLIG OfF %h@(ﬁ‘ﬁg,oan@iihd(?aon? %a)ta?PéD%n bW CA Nva, MeVal, or
can'include one anmi o aci d at each For exanpl’e,

Apu. Iingame ipstanges,fhe syquepye iPhef KASEKIAYYE) | Phe(4- NO2),
MBTMO'O Aﬁ (3- fﬁ%&t J?ﬁb%ﬁﬁqe))t' Blafts tcpe{n 19315%@ B%Bae &4 argﬁo Yeids, P1 to P9,

can -
whOTLUSRO0G T2 PEUD dsid %eaqhzﬁlt@aﬁort%a@le B! xp ke K@F T(w\é{ Phg, Phe(4-F),

- r P8 .caPbe VVIR;M ADUCRIE, BENVa; P3 can
P}%?‘l BE2: %T%bg?gb%?mgﬁyﬂ 4% ‘)),]yLy%IPgSI at P9 can be V,
I, A Nva, MeVval, Abu, or V-NgR. [0010] A further
enbodi ment relates to an isolated peptide of 9 am no
acids, P1 to P9,




whi ch can include one am no acid at each site. For
exanple, Pl can be K, F, Y, W Phg, Phe(4-F),
webm6aodeR) , McTyr, O-(3-benzothienyl)-Al a, orP@y/LUy®N5/021609
P2 can be A, L, V, M Abu, Ne, or Nva; P3 can be S
P4 can be E, Q N e, or Nva; P5 can be K, P6 can be I,
L, V, Ne, or Nva; P7 can be F;, P8 <can be Y, F
beRh @@ 4ar-he E,/Q Nlgror bva,\ES cante RSP6 edn beI0L,A4NIger NvayrP7lcan be F; P8 can
) s t t,Q. .a at ed
beEutt Phecbrl dhd B BTRARL T, NG MG BB -B87 0C L
one @MUo adi Girther cobodimsnttrelates-torangsclatyd peptide df Tamingacids, P1 to P9,

w1§ lzgan 1Xclu3\év onE Q&lqo%@%(a% ezial Slt%_P]l‘(Lb? (eg’anggg)m CMEIX 6 %’ W, Phg, Phe(4-F),

benzot hi en
Phged ISOZ)FMeEﬂnB-bIéb@zothnyl]\lhb, ordp- Lm X2 cRbbec AnLbé M: Alﬁe Nle or Nva; P3

a b n c e €

¢ ﬁ%@ Shﬁ4 éa*ni%: §9NN.|6 Bt NP P | ik begg 2 ??{3 fovgghe gJ‘N{"a P{ can be F; P8
Ca_vbe  F I\ﬁfhe(4 H)ORPLGEh baVE @rrdtfrﬂsat Pdfrpandiertent.. rel ates to an

i sol @gﬁﬁ pept fugﬁerc@;nbgdlﬂlghtg'glgég {oda% 1scﬁgtec¥ [S)epE(?e of 9"4]4118{)‘ acids, P1 to P9,

can ude one am no each or ex
winchl cangncligle oke aminoyicid\at eqohgite. pﬁ@@zqanﬁ)le Plph@qul\E)z)’ W, Phg, Phe(4-F),

MgTNbi) Qre"f};f Bgf‘%can EHML)\IaALIaD I.]% ﬂ%éa}{%e \P %3%@1? bP@ #4 can be E, Q,

can
Ni; orpéyacBhcande K: Pp canbe ILeV, Tﬁlle QNN 1!’-7703@;!?9 FbBS Fan bIBSY (Faﬂhe(4 F); P9
caggev arEi P(f)gql(lécgr)be 1L, v Gpfiebe Vi and PSI at P10 can be
Nva. [0013] A further enbodi nent
r el a@&lszlt 0 a\nfurtB@I exbedimeeigelrigetorpavisalied peotideef loansige acids, P1 to P9,

wlﬁ}{-ean 1%lud¥lo_nlﬂ: amQ‘o’%‘cﬁ at %c}{@ite If}ﬁlexagnﬁ)léA'Pl? fpé'K N? Woﬁhg, Phe(4-F),

YV, Y,
Pyl @ayMews - (%;ber(zsm(esﬁbéhzgmlemﬁz 9andF LABBKRIEWS; Bt can be E, Q,
N1{eYor 1~Fva Ps’ ca_\é\}be{lé/ P{6 Min Gef I, L} @%E FY\(Iva 19% ca{'l Fpe ?EPS can be Y, F, Phe(4-F); P9
SEK?W Nmpcmbeﬁvgéklwrmva A Nixa Abu or MVal}:
F[Fﬁ:i@ N surdiahibbfi¥nt ehtek }(Jsﬁlﬂ{s&ate&/ R&Nld@ hav#d. the sequence: K{L,
YV or  FVSEKI F{F, Phe(4- N) V;
VLM} R-AlevBEX#IFNgl-2, |AID, LAbtl\/Nle@ for W@ﬁEKéEYV,NLrs@KP {Hbe(4 -F), Phe(4-
Ny, (Nln?ethyQ‘TyMﬁ'{} 3 IBeQQJeﬂ)LnyﬁAﬁé}AtsEKEFW Gy e W}G{k/afvle%r I} SEKIFYV;

to an isolated peptid t he sequence:
or\EF OAMGLSRFB:Y‘()PT mé}VaSEIIQI} Y or KEL oF VW@}U& EWFWFVSEKIFY{I
AONva' @EK&FWVal@r oﬂ‘i‘Sﬁ_ NlQvaall}kﬁh_?lg R Yev s@ik '__{W (/LN(PJ or Nva}FYV; or
SEKI W; or K{V 'SEKI FYI.; or FVSEKI
IF {], oBhetd-FAVE et EHot lmd mks ot &Va?tF@éFYM éh L V, or Nle}; or
Kng{@ Lpe med@rm‘yl ng the sequence: K{V or
L} SEKI F ASEKI FYV; or FVSEKIFYlI. [0016] A
f ur t &Kl enbé\dfurfﬁ?{te"rb imepisrelass fo a1 iselated potide Besing e sequence: K{L,

qumb@mlmﬁrmarp SEREFYPESH {Fi& FRFA SRR ISeIUGE S IFFVY or F{L, V, or
t he pe%l des in the enbodi nents described above and

1 SH ARG e o d SEKTF RV o Qo dd SER I, LRy orma)

cr OS[SOfST act |AVﬁrtH\érteﬂlb@d1$QBrélzh@stto b8 618134 B&tid@h&HifkSRe dequence: K{V or
24149 co In a further aspect, the

USRI € 4 oneS AP aor e 0 Conpl ex. [0017] A

furtjoere) enb (Ad flﬁﬁﬂt erﬁlfb'dﬁﬂeﬁﬁ re?a"tbs' tmg ¢ rMHCFfJQﬁmﬁ S:'anbFéﬂ wherein the
i ncl ude, any he e enbodj nen

t hat. can pe
pegdechas @@&C%Weoféﬁzﬂ Sethe @Wﬁ@%m H& %ﬁlhedmreﬂtscﬁﬁamangC and elsewhere

het‘ehrf:‘ e Rhd dpe&athe doaipRx ch®be R¥RTRa&ive tvbith Sqq}l@ﬂﬁﬁrecbgnlmes a class I
Abu, N e, or Nva} SEKIFYV, or {F or

MU e SRR AR P copias e BT WD g complex.
or | p&EKl FYX fufther $nWodifent TaatMnaﬂ%h%ﬂﬁ%Qmposmon that can include any

TS %grgé(} 1609 Ll}bsgﬁfq@\e% here herain | I S aSpedt the peptide can

hak&/SoKkkatiple, the sequence: K{L, V, M, Abu Nle or Nva} SEK[FYV, or {F or Phg}A
SEKIFYV; or YVSEKIFYV; or F{L, V, or I} SEKIFYV; or W{L or I}SEKIFYV; or K{V or

3-



[0018] Sone further enbodinments relate to anal ogs of

the MHC class I|-restricted T cell epitope
WORMESM®2IL57. 165, SLLMN TQC (SEQ ID NO 1), PCT/US2005/021609

pol ypepti des that include these analogs that can be

processed by pAPC to present the epitope anal ogs, and

nucl ei c acids that express the analogs. The anal ogs
LiSEKIREL oor SIMRBKIFY dr or ?fm}o\ped(ﬁ\frmuMSEi@ﬂ’cYé’l; qur Gper ¥} ASEKIFYV; or
resitoayed to the wild- type epitope. [0019] One

enbodi nent relates to an isol ated NY-ESO 1157. 165

pept 0] hav iSagge furthsieemhodiments selpre tosinalggs ofghe MblCecleasilmestricted T cell
e%aéim L YL @ﬂﬁmwngbe(sﬁe%eﬁéeﬁ!ﬂ%m@ tﬁa?%qelddé these analogs

, 1In an anount sufficient to cyt oKl ne
thgr@g@@tprqggssgdr byrPAPG te @rasent |th¢eepgg7¢eqnakogq;{ apg) nucleic acids that express the

A S AR S R B SR SUEI s e i

eh@ltali’ff’ount sufficient can be not nore than 10 uM In a
fAlurt[h@D] aSp%E’erﬁﬂl)@m%plﬂaﬁtesc%‘] ahelsolgtga WrE%Ot 1al ,65 %PMe having a

in a further aspect he anount can be not
SCARFAPE QOMPAUSINE | & Qe A0 acedsivé@ttutwph ef thaequendesSLHMWITQC (SEQ ID

NOY Eint HAGMOuB suflcichi tP Ql?cltat%f?@&ﬁe’ P&b&tl§ﬁ Bl hutien Sth ARnerated by

include a standard am no acid her aspect
M1 Z3UARSAERINE N GPitoPe Ath ithrcse artacesS I MRV ERQR mﬂhmﬁb For example, in

orRGlifct, the aRBEt sﬁﬁ@@&tcan B ot RBR tBdnA0AA. d[nqrﬂn%?:r 95%%61 th&@&ount can be

be, for exanple, Tyr, Val, Leu, Ala,
nogngre tﬁxrp3 uMphAéso s Msp! ﬁlrt}\grnaspegé rthe amgnt cgﬁ Qe aot more than 1 ‘WM. In a further

aspEcB RS RRIUACERGt Rbre Ian oGl Gh d@ﬁec@Qﬁedsubitﬁutﬁni EntiR@tde a standard
aspect, the substitutions can include a nodified

anigg ﬁ‘ilﬁalln arfirhsT awpet the subsHitiensree fncludg @ r}m@randaéél amino acid. In one

ash&F, M Rh-staAdErd SmAG héld € bed for BfnfMIY, cﬂf# odl, Eed, @Mﬂn@%et Nle, Nva, Trp,
amno acid. In a further aspect at east one of

Phey Ash, iAShit $5nAbus and pd- %tﬁ@lwr of pstapdardpminpiapid- almaofurther aspect, the

subbiREBhN cdnhBcia@dh toaltiel Serhirfat h@mBioRl  agdhd i 'a%@ct E}qu&ﬂlﬁed terminal
One enbodinent relates to an isol ated pepti hawn

ar@% aeif €an bg apAmidated Pterminak ammo geid. gln q/\furﬂxgr pspegt at|least one of the

su}F{s,élnNoﬁs caflbe h&é@ddltu?n?’oﬂ aﬁl ataino P@ld' WwheMin the a@cﬁtld}l is a Eﬁeﬂnﬁnav\_él_ddltlon
IS ) ; ) , ;

pso 1992 Oﬂgg i Qneemiepdupent felates to mlaolatml gepthyz ping a@ﬁqqgnqqmwhlch
and MhERErF K, bhw; sequence is not SLLMNTQC, V, |, L,

FVLMNT% or_ FILMNTQL, 1). [0021] Anot her

enboPc%‘ﬁ%n]l’V €a®d¥3 0 an isol ated peptide having a
seqqe_gngglnv\hlch PLis Y P2is L, V, I, Ne, or

Nva;: P3 isL: PAis M L, or N -4 W 2006/009920
pCT/RIdedbss 609  P5 i sw

P5is W;

P6isI, AL, V,orN;

P7is T;

P8isQ,E,D,orT;

PQatP9isC, V, L, L, A, Nva, Nle, V-NH,, or L-NH,; and

wherein the sequence is not SLLMWITQ{C, V, I, L, A}, FVLMWITQA, or
FILMWITQ{L, I}.

[0021] Another embodiment relates to an isolated peptide having a sequence in which:
PlisY;

P2isL, V, I Nle, or Nva;

P3isL;

P4isM, L, or N;



P6 is I, A L, V, or NN P7Tis T P8is Q E D or T,
PQat P9 is V, I, L, Na, Ne, V, V-NH2i or L-NH2; and
wob@s®e0992¢ he sequence is not YVLMAN TL or YLLM¥dE/U$2003/021609

[0022] A further enbodinent relates to an isol ated

decaner peptide having a sequence {S, Y}LLMNTQC, V}
{L, I, Ne}. [0023] Yet another enbodinent relates to
an iBobkWted peptide having a sequence SILMANTQC, V,

L NI L, ILMNTQV, L, I},
Y{lﬁﬁel\}vi{I7A %W’}Q(mﬂw VTR B X }

YLLLW TQV, or TVLMA TQV. [0024]
A f tikér enbodi ment relates to an isol ated peptide
havi 83 {S, F}VLMN TQV, SLMWN TQN\va, or
SNvalL 25] Still another enbodinent relates to
an |1§é)htd19éde1ethYheNhaM WIS, edgl8meed SNvaLMN TQV.

[ 00 QE‘QQ I I ted pepti de.
The%glleeﬁe?l?glgsc n ?hﬁgg—ngﬁ%goﬁgyﬁ“swisggn |aI ly of a
seqd@m i n Anfithdy.emp@liingntXelatkdcto aprisoiéted degiragr @eptide having a sequence
infre ' cid or no amno acid; and Pl is
“?,@W“%&“’éﬁgf??lgﬁls 4-F), Phe(4-NCR), MeTyr,
0- (3[0% zot B{‘e@rqytbtyermn@odment Blatgss to amdsobed peptide haviyg a sequence

I f‘ﬂﬂM a0 Nv a
S%M P4 |s ga A¥ R&g; 1\38 laL Kmaﬁgé{v’ LI
Y{IsNYa NILC}LMWWIQé/ YéLLWEQVaWdFVWWIEQV and P8 is Y F,

Phe( 0 ; aﬁd f\B@\I%g %@bﬁ’gn gﬁtp%%at&]ési tdA"an Waateﬁ/hp\éﬁ 1de ?g a sequence

or - ,
{SoF}WMWI’&QH SIS WATQNvag or S@)KVaLMWW vvher ei n X
SpeciphisgS arYi AXLMEG Sfbddifint qgat@@t@%aig I%de %?;qlde having a sequence

wherel n the sequence I's not KASEKIFYV;
SNvwebMIWE&®VYsept i de can include or consist essentially of

Zlhg ﬁg‘%l]'enﬁlﬁgme ?Pg&lm%ts Mlaté to Qf {Ds‘l)ﬁted !Béﬁfﬁlle 'I%l@lpegude can include or

COPﬁﬁ@SﬁmFi)ally Pfﬁef(eﬂuqfl@l}l Wh@)ihrret hyI Tyr or

(3-(3- berli(PiE &' R‘X}’l)r Xﬂ(a}ﬁ%@(': 1ﬁe§’ EW\ﬁﬁncF acidPbr nWam{rM’ acid; and
M or |I) SEKIFYV, or {F or SEKI FYV; or -5 WO
2006/ 0099A0isFETH, 0620 Bhg Phefdd), Phe(4-NO,), MeTyr, B-(3-benzothienyl)-Ala, or

D-Lys; and

P2is A, L, V,I, M, D-Ala, Nal-2, Abu, Aib, Nle, or Nva; and

P3is S; and

P4 is E, Q, Nle, or Nva; and

P5 is K: and

P6is1, L, V, Nle, or Nva; and

P7is F; and

P8 is Y, F, Phe(4-F); and

PQatP9isV, I, A, Nva, MeVal, Abu, or V-NH,, or P9 is V, and PQ at P10 is I, L,
V, Nle or Nva; and

PQ+1 is X, XX, or XXX, wherein X specifies any amino acid or no amino acid; and

wherein the sequence is not KASEKIFYV;
[0027] The isolated peptide can include or consist essentially of the sequence:

K{L, V, M, I, D-Ala, D-Val, Nal-2, Aib, Abu, Nle, or Nva}SEKIFYV; or

{F, Phg, Y, Phe(4-F), Phe(4-NO,), O-methyl-Tyr, or B-(3-benzothienyl-
Ala}ASEKIFYV; or

{Y,F,or W}H{V, M, or [}SEKIFYV; or

{F or W}LSEKIFYV; or



K{A V, or L} SEKIFYl; or K{L or V) SEKIFYV-NH2i or

FVSEKI FY{I, A, Nva, Abu, or MVal}; or FVS{Q Ne,
woR@pMoPd20/; or FVSEK{L, V, N e, or Nva}FYV, orPCT/US2005/021609

FVSEKI F{F, Phe(4-F)}V; or KASEKIFYV {I, L,};or

KVSEKI FYV {I, L, V, or N e}; or KLSEKIFYV {L, V, Ne,

or Nva}. [0028] The isol ated peptide can include or

consi st e€&eM,ioal}SEKIFYE e sequence: K {L, V, M Abu,

Nl e, or } ~ Q] E or Phg} A SEKI FYV; or
YVSEKI Fvw&o?r%?’?,ﬁ@, ' 3{1{21 YSEKIFYV; or W{L or I}
SEKI FYV; KVSEKHFY{IbA, NySBK eYMeVal}; o VSEKI FY{| or Nva}.
[ 0029] Al \sal . heptide can include or
consi st e@gse{rq’ﬁgﬁ’hg%ﬁ?ﬁ’e&sequence: K{V or
L} SEKI FYEVSEK {ILFFVoNIleYgrABEKIYW\r or  FVSEKI FYl; or
KVSEKI FY\{Wi%g tPEétﬁtF & -or he isol ated peptide can

st e [

i ncl ude or cons ssentially of the sequence
KVSEKI FY\KASERIFOYX]L, LThe i sol at ed peptide can have

affinity i@égﬁm@@@%'\gwﬁﬁeﬁ;' de binding cleft. The

IMWHC can be, Tfor ex I [ 0032] Sone
enbodi menKSEIFXVellt ¥, Mlecdrdbs}.l MHC/ pepti de conpl ex

wher@hdp t he ' - - > 1Rf :
peptfUl o' IRERLLGE bAoA Rud: B BRRAERARS of g equence:
can be cribfsV, MeabtiNle ondNvin} SEKIERVL brat r ecogni zes a
class | - | ex. The class |
Wpeptigearﬁén%#%g(ﬁggfﬁg e an HLA- A2/ SSX- 241- 49

conpl ex. YOBBRIFYS: ber enbodi nents relate to a

pol ypept idlﬂ{?, Vh@rtl}éﬁlﬁhW?ér a pol ypeptide as described

above and ef sewhere heréin, in association with a
| i ber ati oW{beyiEBEEYV;0034] Still further enbodi nents

rel ate tqdm@@gﬁgﬁ;%pnposi tions that include a
e

pepti de as descri bove or el sewhere herein. [0035]
O hers r i \AEKIFY{Ima&vej.c aci ds encoding or nucleic

: ; S : . .
acl d{Oﬁ'@‘?nS Ao & RBﬁ%? E%}%d@cﬂng@h}/&%p Edngﬁti egféggz?%%rf 'tlQ%«gquence.

above or el sewhere 0, sSone re
i munogerkty edm$EKIEYGes  that i ncl ude such nucl eic

aci ds or MlyingEﬁﬁi@;rg?ans. -6
FVSEKIFYT, or
KVSEKIFYV.

[0030] Further, the isolated peptide can include or consist essentially of the sequence
KVSEKIFYV.

[0031] The isolated peptide can have affinity for a class I MHC peptide binding cleft.
The MHC can be, for example, HLA-A2.

[0032] Some embodiments relate to a class I MHC/peptide complex wherein the peptide
can have the sequence of the peptide of claim 1. The class I MHC/peptide complex can be cross-
reactive with a TCR that recognizes a class I MHC/SSX-24,.49 complex. The class I MHC/peptide
complex can be an HLA-A2/SSX-2,,.49 complex.

[0033] Other embodiments relate to a polypeptide that includes a polypeptide as
described above and elsewhere herein, in association with a liberation sequence.

[0034] Still further embodiments relate to immunogenic compositions that include a
peptide as described above or elsewhere herein.

[0035] Others relate to nucleic acids encoding or nucleic acid means for expressing a
polypeptide as described above or elsewhere herein. Also, some relate to immunogenic compositions

that include such nucleic acids or nucleic acid means.
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WO 2006/ 009920 PCT/ US2005/ 021609 [00361 Sone
enbodi nents relate to nethods of inducing,
woreooapagomd ng, or anplifying a CTL response. ThECTES1008621609
can include intranodal adm nistration of a conposition
as described above and el sewhere herein. [00371 O her
enbodi nents relate to nethods of entraining a class |
IVHC- [0836]r i ctSeohe 'Embccb'fnlents exdpotogeethodsiof Tldusieg, Ivadigaitiag) or amplifying a

CJI‘E res?grbe %E %1 gs c:gld rr!:1 1%1{1'? oﬁg] admlms(?ﬁ 1IN Io% a %onmgosmon as described

Ve or el Sewher &
andwﬂsowhanthaemng agent. [00381 Further errbodl ment s

rel ag)ﬁ?;]o n%tﬂe%f%; gélmeﬁg ye%tgg\zﬁngﬁ&ﬁ; o?lﬁo dég cllass Mé-IC-restrlcted T

entrainin onse
cdllnntesmnwd,awhlaku mnetthosls |cat mhd@ﬁntanmahp@mntstmmnas composition as described

20§ rr%&{f:l&&ﬂt%re RRQY ¢ g{us a? 1&%}%}?&1 tlrlé;ggagﬁgﬁtn [ 00391 Sone

des that include 1
to 3[0838)st i tFutth@mambommemtheﬂa@fe'qumﬁmds Kﬂaﬁmhﬁwahmmmgg or enfraining a

C‘f\ﬂ r@sﬁgdsgl\’t’}xcﬁ I%Ethgds a{i‘lq’r% L{g}ie 1 P}@dapg i 151?41’1% %(E%E% ﬁw as described

an t |
atfowarsianlsaWhérahselh I\/HC b| nding cleft. The halftinme of

di Ssﬁﬁgﬁt I O%a&%%mggdl erm l’ &Z@%&d&%@ﬁe? Fhaf 1“@1[]# pg)l 3a%lgsﬁmtions in

hal f I SSOCI at1 on o rom sal
the s¢drendei KralS E¥XJF ¥ Vefatving Bh @fﬁMIfmaedaqsé;MHG eirgling ddeft that is similar to or

t
g%%% . %WPF%EA[% %lhsrgltlhﬁem{f(ph;gh 5? cleft The halftime of
dissotiatien o be siplilat @br gespter dhersthte ﬂral_lﬂlmm@l d;ﬂSQCIajmn@éKﬁsfmeﬁgV from said
clgﬁﬁ mg% ﬁ%ﬁ%g‘é{eﬁgggg ggﬁﬁ%g??ﬂti'lé\i/g%'rb,‘é'?écogrlizédsoy*‘r cdlls with spiificity for the
pf(PBdt(ISABEHEdT\hl enyl)-Ala, or DD Lys; and P2 is A L, V,

S I\/L g Al ?’Stlgq{ua}?er 'ﬁ'\kabldlm@ﬁt rela!}l!: to g@lgtﬁ@'\/)?pstld%wﬁg}] glgﬂsges or consisting

eqsgmally ofa S'%queMeen whichNva; and P7 is.F; and P8 is Y, F,
Phe(4-F); % 9k PhY Phe4. ﬂh 4/}4 T . hienyl)-Al -
Pﬁﬁq( P9 qué §( e O%!\éae W @ ben%t 1eny) a,orD

Abu; wherein 'the’ sé nce |
K, FLysyand\y Phg, Phe(4-F), Phe(4 NO2), MeTyr,

(3-(3- beni.?k')»l %nY’l I) MA‘IDaAlaq{IalQ' Ai:ny ab ‘Nig OP?JVA Salmy L. M

Abu, N e, or Rva;’ and is S an N e,
or Nva: aPdis Spand s K: and P6 is |, L, V NIe or Nva;

and P7 i P4 E;E, @?ﬁle, or Nva; and
P5is K: and
P6is I, L, V, Nle, or Nva; and
P71sF; and
P8is Y, F, Phe(4-F); and
PQatP9isV, I, A, Nva, MeVal, or Abu;
wherein the sequence is not KASEKIFYV;
or
Pl is K, F, Y, W, Phg, Phe(4-F), Phe(4-NO,), MeTyr, B-(3-benzothienyl)-Ala, or D-
Lys; and
P2isV, L, M, Abu, Nle, or Nva; and
P3is S; and
P4 is E, Q, Nle, or Nva; and
PSisK: and
P6isI L, V, Nle, or Nva; and
P7 is F; and




-7 WD 2006/ 009920 PCT/ US2005/ 021609 P8 is Y, F,
Phe(4-F); and PQat P9 is V, I, A Nva, MVal, Abu, or

wo20d6809920r P1 is K, F, Y, W Phg, Phe(4-F), PCT/US2005/021609

Phe(4-NO2), MeTyr, O-(3-benzothienyl)-Ala, or D Lys;
and P2 is A L, V, M Abu, Nle, or Nva; and P3 is S
and P4 is E, Q Ne, or Nva; and P5is K and P6 is
I, L, V, MieY, ByPhdfdeE);asdd P7 is F; and P8 is Y, F,

AL R T Tt e v
O-(3-benz<uthi enyl)-Ala, or D Lys; and P2 is V, and

P3' S

2o 205 PR (vl PN L (s o

|s YLySFqndPhe(4 F); and P9 is V; and PS2 at PI 0 is 1,

L, V, or gf@bll‘yov I\EI’{)A,%%N&OFN Y,,gV Phg, Phe(4-F),

Phe( 4- nzot |enyI) Ala, or D Lys;
and P2 isP3L1sS:am1d P3is S, and PAis E, Q Ne, or

e o0 o e s RS L b Y e o e and
PSisK: and
P6isI, L, V, Nle, or Nva; and
P7isF; and
P8is Y, F, Phe(4-F); and
P9 is V; and
PQatPlO0islorL;
or
Pl is K, F, Y, W, Phg, Phe(4-F), Phe(4-NO,), MeTyr, B-(3-benzothienyl)-Ala, or D-
Lys; and |
P2isV;and
P31is S; and
P4 is E, Q, Nle, or Nva; and
P5is K: and
P6isI, L, V, Nle, or Nva; and
P7is F; and
P8is Y, F, Phe(4-F); and
P9is V; and
PQatPl0isI, L, V, or Nle;
or
Pl is K, F, Y, W, Phg, Phe(4-F), Phe(4-NO,), MeTyr, B-(3-benzothienyl)-Ala, or D-
Lys; and
P2isL; and
P3is S; and
P4 is E, Q, Nle, or Nva; and
PSisK: and
P6is], L, V, Nle, or Nva; and
P7isF; and
P8is Y, F, Phe(4-F); and
P9is V; and



P9 is V; and -8 WD 2006/ 009920 PCT/ US2005/ 021609 PS

at P10 is I, L, V, Me or Nva. [00411 Sone enbodi nents
wo edoabeesol at ed peptides that include or consPGL/US2005/021609

essentially of a sequence in which: POis X XX or

XXX, wherein X specifies any am no acid or no am no

acid; and Pl is S F, K Wor Y; and P2 is L, I, V,

Nl e, or N¥natPafsl, R.NMeorNwnd P4 is M L, or N, and

P5 :[60481 angorﬁ’eﬁedq§o1dlme§n elg < éé{yé%t&fl;}be%%eg%gt {r/l!(::)ﬁlldé’ §rL€Bh%\?crégsentially of
asmancq\me/hlcv- NH2, or L-NH2; and PQ + 1 is X XX XXX,
wher ei N poSPRCLEi e K& W hadinBos 8h W&&?%%Pn@&hlqﬁacld and

and wherein the sequénce is S
A, FVLMW&;E.F KWL oW, 7of L, |) YVLMA' TL or YLLMW T

{r, L}. 1§EISV15te Kn@lfanV P2 is L, I, V, Ne, or
Nva; P3is L; P4 ML,rN; P5 is W P6is I, A

L, V, or PNISLPdeS T P8 is Q E, D, or T; PS2 at P9
is C V, da; M LA) I*Néﬁd Nl e, V-NH2, or L- NH2; and

wher ei n thelssequernce I's not SLLMNTCXC vV, I, L A,
FVLMA TQRS ipW;amd LMW TQ[L, I}; or Plis Y; P2is L,

V. |, N ey ;pf A'\lliav orlgﬁalllds L, P4 is M L, or NN P5
iswW P6is I, AL "V, or N; P7 is T,
P7is T; and
P8isQ,E,D, or T; and
PQatP9isC,V, 1 L, A, Nva, Nle, V-NH,, or L-NH;; and
PQ+ 1 is X, XX, XXX, wherein X specifies any amino acidAor no amino acid; and
wherein the sequence is not SLLMWITQ{C, V, I, L, A}, FVLMWITQA,
FILMWITQ{L, I}, YVLMWITL or YLLMWIT{L, L}.
P1isS,F,K,orW;
P2isL, I, V, Nle, or Nva;
P3isL;
P4isM, L, or N;
P5is W;
P6isI, A,L, V,orN;
P71sT;
P8isQ,E, D, or T;
i PQatP9isC, V, I, L, A, Nva, Nle, V-NH,, or L-NH;; and
wherein the sequence is not SLLMWITQ{C, V, I, L, A}, FVLMWITQA, or
FILMWITQ{L, I};
or
PlisY;
P2isL, V, I, Nle, or Nva;
P3isL;
P4isM, L, or N;
PS isW;
P6isI, A,L, V,orN;
P7is T,
P8isQ,E,D,or T;
PQatP9isV, 1 L, Nva, Nle, V, V-NH,, or L-NH,; and

9.



P8 is Q E, D or T;, PS2 at P9 is V, |, L, Na, Ne,
V, V-NH2, or L-NH2; and -9 WD 2006/ 009920

wEFDDLBRODS5/ 021609 wherein the sequence i S NORCT/US2005/021609
YVLMAN TL or YLLMAN T{I, L}. [0042] A further enbodi nent
relates to a class | MHC pepti de conpl ex wherein the
pepti de can have the sequence of any of the peptides
in the erwstimbasesuenss smobEYLMYBNE oo YLLMWE hdre
her %6142 I'n ANfartie dlrr%%ereﬁaml) QX181 l\kl)ﬁC/geptide complex wherein the
Cross- reactlve W t recogni zes ass’ |

PeNIqE/ odv- RSO el SAUAaGS of anyloéxhe peptidesf i mr thiy embadiprents described above or

a L I
IFTRh e At b ol 0 LB, SRRt o
Cl'@ébM}b@NbfaES(Préuelesawmm& yInfapfurther @bpest thel copiex ;yelpbﬁt ge HLA-A2/NY-
E§%ngago %@ such as HLA-A2. [0044] A further
difment rel ates to %olypept|de conprising the
peptPeBl seq bem@speetfoféimﬂ e anthedimeniodherpaptide ¢an have affinity for a class

Il\?ﬁéiﬁ%t%*b%l g"cte'ﬁ &ch A Albon sequence. [ 0045] A

her enmbodi ment rel ates to an i munogenic _
cond8844) i on At fiyetheriembpdinrery relptgs tog qu)n?éptpg pomgsing the peptide sequence
of SRP O E R odimenfd 1195'5@0@&18@ Ghith & 'ﬁﬁer@t%‘ﬁtshcﬂn%n&a n have a
sequence as set forth herern. [0046] A further
enbd@04fbnt Acfughes smbediment selatey fe ag em@umgé@e cPrpPagiipn dat includes any
ofttltéq)epﬁﬁteh@sdlm%ﬁ@ oﬂlomsagtpéot tHRBkpthie %Q@Ea@@h)ﬁeqh%é & é@t‘foﬁﬁ herein.

not have non-standard am no acid substitutions.

a fl0040her Asputber erhodimpnt redates tacq gudan apd eemsleme@y. qf the peptide
enﬁao&%ﬁt@rbut [p%égﬂly ‘ﬁlogé‘wvtllbﬁ o %&hﬁ% H@rmtaxfdglldaé;nﬁﬁ'o Ec(?d Qlbstitutions. In a
I nmunogeni ¢ conposi tion that includes the nucleic
furthar gspeeicibelNviFiainid B be preogrdpe p ¥t bodi nent s. [ 0048] A
furtiogd7) enbﬁdfuﬂﬁ‘é?tenib&hlﬁ%ﬁsrelﬁtgs # AEMARHRhic] c’aﬁilﬂgéltﬂﬁ tﬁat includes the
CTL response by intranodal adm nistration of any of
nuglsis agid epeodingiapnef the peptids sehedimsntst he enbodi nents. In a
f ué_ljh@‘fSI] as Re flrthert BRbITRAAL de1i8d 1P h | RMAJdO6f HBAR R E T response by
n a further aspect, the nethod can allow for
mmﬂql fgmpgstratien efay jof thecomarsitians Pk RePtidesetf|thy erahagimcts. In a further
aspddt, 3hd HEhEELan 2ROR %r, ma{nli@mﬂi@tam CRMN RHh&®WsdeBt, the method can allow for
entraining a class MHC-restricted T cell response.

ampifying %JF‘PﬁeIrMH§ﬁéif‘i*°tedt eelhisensate- dn sguhes st (Faanetigy can allow for

enbrBAMB ARAEEMIHALleStHcta@® R8I rebfdR4D In PPk heLPAM thREtBod also can include
relate to isol ated peptides having a sequence _

and’é‘ﬁﬁb‘?‘i’%’ﬁ‘?@anllgta&ms or 4 anino acid substitutions in a

nat i (ge49Pi t 8hBe SRBBIRNGE relR @S RblBted p&RINSSALInAL k@leRE comprising 1 to
the peptide required to elicit cytokine production

3 o1 bafigo Foig Spastitufipnsdn g apibreLpERPeISFAFRRTUNT 8 B GANCAREAtRR Of the peptide

re@lired QP ieliOIP 8yt¥kihd) pfddBctiDg GHRNG €T k8l NS géfRFaed! BAmBunization against an
particul ar concentration, for exanple, 10 u

epgfops Wit\he sgquence is nof egre thep @ pattiguley %oafan?@nc%h eﬁaﬁwlemul\é 1uM, 0.3

uM ! AR Kkea NIHE QuiRGitublonsal @t hudt 3RAAIA] ARInDAcidCa Hon-st@Hdgkd amino acid,
the like. The nop-st andar(gfam no agl dc nrglﬁ% ny. of

and fhsslikey ddg mpissiandaest ampe aqidrandie gy b those spsfaﬁ@&ample a D-

st@ém@nﬁi aﬂdabmdamamnoa@dm Nhyar N, hhe. suﬂéh@mons can include a modified
e a nodified r m nal

titutio n i d o ,
B SRRt GO B AT A G GG Gprminal amino
ac@ll OHRtof the Gubsefufibiiadan 8&1the @ddifiéi ¢f.an GhghoQitid] 1d€ example, the addition can be
(?ubstl ut| ons can be the addition of an am no aci d,

(’ﬁm&? '8“ the addition can be a C-terninal
addi [posm. [@ﬂ&@]enﬁbmefemerfbl@tdl tﬂewpﬁderseﬁaamg dnOarp@ptdcilie Sequence that

n | n
1n<r:]ua/es ag le%st one dn f?ergl%e ofc’neqléle%ugn%e tott] a segment of a target-associated antigen, the
segment having known or predicted affinity for the peptide binding cleft of a MHC protein, wherein

the at least one difference can be a Nle or Nva residue replacing a residue at an MHC-binding motif

-10-



i ncludes at |east one difference froma sequence of a

segnment of a target-associated antigen, the segnent
wh2oob/n@okinown or predicted affinity for the peptT/ug005/021609

bi nding cleft of a MHC protein, wherein the at |east

one difference can be a NNe or Nva residue replacing a

residue at an MHC-binding notif -10 WO 2006/ 009920
anpiET PUBRO0B A0 4@08nt. dire Aushoymsitivn cam tiera siaiady elywrpnsition, for example,

T 0 .
P %ﬁ’fgzlgllgg chgpg‘dﬁgioggar%%%ng%ﬁarg ﬁcﬁg{ %s@stlg %ﬂ&@%ﬁt{cégﬂl axﬁclude aNle
oraNyrir¢sidue yep@nmg erhygropliobicgesiduftie said %@mﬁn dresaoeraspests| Iuldesr V can be a
pr@fell}@d re%ﬁuew the WC %Hﬁm[%%tl@ gﬁcﬂgr p%mPXrg rlﬁ@&ﬂ? é;%egtseﬁﬁh géb(?ide can have a

I'n said segment nme asp L, or can a
lengtle pEabowidl foeabiodltukd 4mine h@dswﬂ@:mp mchfﬁrgal}'r@tlf'rn@thaof(ﬂmrlO amino acids, for
9191 L.tion. In some aspects the peptide can have a

gth of about 8 to about 14 ami no acids or nore

pr ef @I y Fh¢ eretetith profeirgcancbel humanHECprdisin, fagrexample, class I MHC

prSBéfﬂrrH*hQ M¢@P§Hn Jﬂ%epfopg)&h@lepﬁ%%s&hca‘?@{ﬂ\ _l}EéJ %C%@A% A68,

teln exa , clas rotein.

A@ﬂ' Bt7€$fh B arBYeB3s, &373&%% B4g, B%BS 558, BE3, BLOA, RS, B62, B63, B67,
B'g?g %374\2§75 %29 A\6§v51 A@é\gl”g C»&ﬁ Stw(B?C?w?Bsand %%&50 %?I om@%?pects the MHC
prgg@’calggchLBGfVZ or @b T}BMHC qushavgm ano@qr re@j\ue blm pogm wherein the
096@ '1s Mol E@UQ to% % o} i 'F%Ee]g? o2HPRCA®01. h?htMVEIC férsfaﬁc%'rgsponmble for

can can have an anchor

foyrping Q]@émg pp@:pﬁqgané d@@tbinmg@oekqﬁﬁ acpemmeylstsiapitopesanchor residues and thus
delfiﬁmle (Bgﬁg\g sf)&lﬁclﬂf othe %H(E an%Qllﬁgtaré)&elMef%t gg Bhlthe Ixtﬂ %ne compilation

resi es responS| orn1ng I ng poc

ofamil infermedtion isfaundcgt ho & R\ébfls(Fa@él@er@av@l@m velpetcahibh bwertext transfer
pr51%§dl @Mjr_l'%S//) a%ctln Y. sg‘%@ﬁd/ﬁxﬁm’" h%ep51@$éﬁgnt§9ﬁ@' k'oﬁ l LW C’.‘fheng X., Wong

| ecul e,” are wel understood in the art

c@ﬂ‘ile BasicoRIMMf a dafeltesq @fffemﬁﬂﬁ@al diwlgcylay ’@H’P}HIOBPBY th&mmw,

200G5Up6sHt Q@r}@d il fﬂM@' Sy Qch@ﬁﬁchs Ct &ALt 'FFO\J%}/W t\ﬁ&ﬁg L., and Brusic V.
transter protocol (htt

FIMBVjpcdatabese gf @mgtg)nglggqjysqui)aﬁmmmnoggé update 2@2n Nueleis Wcids Research, 2002,
V080, Mol 1 ¥26-290 804 X whicHd gk rebkr incoffohted l@rrHQfeﬁce 1E:Hmer@ty Also, the

dat abase of functional nolecul ar | nmunol Oﬂ Nucl ei c
pephdegan p@@@é}e@ﬁ one Q]@glgg clvéqcterlgtg; thayds substarita qup Sargegf, or better than, a

co%@gb@%@i};ﬁcterlﬁférbf did sé:én{%iﬁ\@ﬁ)r LR MY O de exantfid] R/ B#sdirg characteristic

€

>

a dat abase of functional nol ecul ar
cap helswtestiPmpaisH A8 thap obsaidsamentc Alei te birding gharprterstipean be affinity

or ¥@bility 3T birddR: fa.r& 1229; each of which is hereby
i ncor rateg erence inits entiret Al so, the

pept 082 can Thw%ptléﬁ opis BV B BNBNOEENIGEY Sk iSawbantially the same as, or

bektBrathah, Sthé %ﬁlﬁﬁ(&ﬁhl@ﬂt}l ¥f iReseBABR. aBhe AEMBBELnHityt 3B be MBcreased. The
correspondl n aracteristic of said se?rrent for said

imppgeogepisity é%‘a‘ifﬁkeea“ ipng resRANShatineraesreachiyg fosaid seginegior can evoke a

CEl R¥pdnSE TRMRAuBSbeWci cdnRtasREsed FblexaRPIRERng o NMAC-tdthéher assay, a
bi ndi ng characteristic can be afflnlt or stability

CyRING N BP0 PEOAE IHETYED PRI EROBNANG thpepide, by

médRHRQE GRnGhd ﬁésﬂohs%tredogmﬁlk@ ﬁ@i&%ﬂn&lt' &élﬁg"&ﬁ irPaiFe 1rﬂ1§umﬂt’hons system, or
better than, the_inmmunogenicity of the segnent.

any ot haNE eﬁhyd - BF IpEunation sxstem caprreludeivian gl Eb% inmunogenicity

cafi 0 aSQKE udhh AR HRRRRASH dyhat, fof eSS ohE& et MBdes @ transgenic
sai d_segnent or can evoke a CITL rgs ponse. The

mPYF FRSRERT Y "EvE D Bideask Yy bipding sparastelisf s saidseapenhfpr said MHC.
- Fovidiarkyfté, i BBiie ApEBYwha is @HSiOdid@ basslamar”a:aw& @étensiisidibised upon the

aSS%¥ ly asurln ﬁn Innung r, Qnse rE anqu t he
iR IR T Some T SSRLE PR B PO LR | cpagrole, pepide
conddntratioRofide ﬂilf midSikap bABing Nrelative @fﬁhm‘nbtﬁbﬂaﬁ i(anstiny of Gi’ﬁociatlon) and

her suitable nmethod. The i ation
e R THE R C1 18 STSRE Pl R A1 1 CoRIr e if it b
assessed using an in vivo |mrﬂ1| zation system for
exanpl e, one that includes a transgenic nouse. The
pepti de can have an at l|least simlar binding
characteristic as said segnent for said VHC




For exanple, in sonme aspects what is considered to be
"simlar" can be determ ned based upon the instant
wale@ela®er e. | n sone particul ar aspects "sim | BET/U§2005/021609
can be based upon, for exanple, peptide concentration
for half-maxi mal binding, relative affinity, stability
(half tinme of dissocLationg and
regylis 95 chagagteriptics thay $ra wdthingwadolda gyedithryefoldsfonn fiegcemif) feld of the value for
n
thg g%{%’/e ggptgigoA%%Ta% %% %Jéﬂlg %go:{%gdggl {e?gélsv:njt?/fdnktlctﬂfsawd@% s\%?lar result can be
onghyheie ttleer faje jages withiat thege eandij 10Hbld ofwe olative pepside. As another example,
pdrlthagd S’t{ﬂndn{gq}éfues EdrMR cBhsidkdls@hifhr %e& \Pﬁhﬁ{ 3l419 § 7, 10DS or 20% of
native peptide. Also, as an exanple
the paféys pertiiet NﬁOt BD5Q veduds gambe coppidered,similari inisprag aspeattiwhen within 2- or
3 Wop@a’avg %u%@r §m§1ﬁf9hg§1§t§ ogrd%sMaElQﬁ E ﬂ%rﬁpeﬁﬁlg1e within 2- or 3- fold.
10-fol d of the native pepti anot her  exa
Af) silkaantherrxamplefpherpssgeaghivityesvaiugrihay és abowtHitsrdatferent fiiomawild-type can
bR dMEd Bhﬂalz T}%se 41m11§p va@ues Zre ekfmpldy Ay %{E‘Vgl@é‘n mttﬁlsecontext of some
native peptid val ues can be consi dere
aspeaty Pfawmener@tz?ﬁ@ea@pe@thsr v\mﬁar ivalngsncan- beo¢eter@mﬁd>|bgseéfupon the other
e,@@,%ggs MAUENER hertlnm | @r hal ftime of dissociation can
for example wthin 2- or 3- fold. As still another
ex arrwwl f orlhe peetides sae be wipmynodogjaally srastegactjve wilfothe segment. The
crgssfré)zlcgw@J (f,afnge%&sgeacﬁmlmu%ﬂnﬁ R thCaE seéﬂ%m@%ﬁs%ﬂ%@ecogmtlon of the
simlar.” These simlar values are exenplary on
pe@p%n "ﬁhﬁ th?ﬁé'r%aéﬁ‘ﬂ@xt‘«anobe assaped By pg@tuglzmg wihghe pept1de and assaying

mgﬂgthgpm5§%n£;$er 'simlar" values can be determ ned
based upo he ot her experinents and teachings

n
her el0A54]| ooéi@f petide pedessrined aboxe anskelseihers arrsvgucelab«r grodified to include
n&rd?ﬁ'éerfc@@%r'ex d}y}é t 1 dohe iRearRRhch dTﬂ&encE Erﬁ%ﬁenﬂ&ﬁ?tchﬁ/ inkMide a Nle or
can be assesse i mmuni zing wth the segnent and
Nﬁasgeaxgpen gInr @@@glmtqch)snor@f dlffﬁéncergebpptd@cluqq]@ e or Nva residue. Also, the
ppli@SA-dbRABLd a‘!‘)b&eyanﬁ e PR ARAES A ChclMe MR infor @ frdehdds.
t he tlde and assaying recognition of the segnent.
[ 005 5’rhe pBptarert-agiecigted antigse aalabwéuramsechéqmraen The target-
ast&iaeédranﬁgm ch}%ermmog&dasmla&éacaw&ﬁ two differences,

for exanple. In sone instances each djfference
i nde{98¥dent Qpheg smbpdimerizieslate g immypogeris Lompeasitpgehat ipplude the instant

pepRd&R ds%&@ﬂ)@&ﬁb&/@e&n@ Jlgeev'h@[e q@re?rﬁn Fofher | fbbditRn@ MBteOo methods of
aresid de as descri bed above and

m‘gquglm)rtgat hré;lhélp ;glelgﬁtepﬁ& fl{gg gomppsigignydp a mepgnal, for example, administering

dietcfly RrRNGAPhatit QRRA]. The target-associated antigen can
a tunor-associ ated antigen. The target- associ ated

b
a(ren i 98%1can SHH Og‘eb%‘f"?%‘g’%eﬁ“sa@@@éi’ ﬁieg’@dsa?ftrf‘ﬂ‘é% [ seibgpitope analogue.

TKS Metho®NdaR GhdiRR Fovi@h@bf abfhol A0 QOERE 6f & ABRRASH loF @Narget-associated
that include the instant peptides as described above

anljE. dieEBREY A ERROVE R RHGHCG ABB fHRePePUiEpiadipt left of a MHC

erﬁInh Olbaigiag at leAbObIRY ziﬁﬁd) @(ﬁd Bhﬂk séquehcd @Grrésgéﬂdﬂigstb @hiafihor position of a
or exanp

lgggﬁ‘% @PF el V‘dtséf“ FPéZ“P%ﬁ?Pé‘@F 6°f§ef§e'§nﬁhe changed sequence.
Tﬂe@@ﬁtﬁ&sw$bh bd fo@éﬁ%l&&ﬂéﬁﬁiﬁaﬂ@ﬂﬂﬁsﬁ &lan} 6thérQyhRétRestshoaf

maki el e anal ogue. _The nethods can
i ncl @g%s?pr o&P‘HF ﬁﬁﬁaa‘“‘gﬁtﬁ f&lalgciogl s"éa LREHERSS reptiflesangipgg wherein the
am@fog@e UilfegCirod SH agtivat @ﬁ’top@ﬁ&ﬂh@@ by feplacenREiTBNGt Ak HRAVEutive residue

known or predicted aff t he. peptide bindin
cogieRRQpdipg togn gpghor &ﬂswt”éf’# atﬁ‘b‘{ R w*@a&\ﬂe BrvaTHS:
aci dioos9|t he Fﬁﬂlﬂ:h:l eMmBediRents RSO tihétBods Qo @Eheddde M resulting compositions

03|t I on nding nmotif to Nle or Nva;. and
rcg Pe?(e ﬂed taatrfé%mnalénec%:ﬁ% ?‘§‘| Wgytqqgatgrﬁ]aﬁaléna a01ds at one or multiple
'MHEQm@nc&SMu&he synthesi s can be for exanple, chemca
synthesis or any other synthetic nmethod. [0058] Sone
enbodi nents relate to T cell epitopes peptide anal ogue
wherein the analogue differs %ron1a native epitope
pepti de by repl acenent of at 18ast one native residue



corresponding to an anchor position of a MHC bi ndi ng

nmotif with a Me or Nva residue. [0059] Further
wepdwediosyent s rel ate to net hods to generat e andPCT/US2005/021609

resulting conpositions representing peptides that are

i mmune active and carry unnatural am no acids at one

or multiple WMHC anchor residues. -12 WO 2006/ 009920

PCT/ US2005/ 021 BRIEF BRSERTPERIRIOF TR DBA WHEGBHRAW NGS

[ 0068460l GUFSGrel £ 348 tHabé'h i

hatq %a\fe belgﬁreex [ or egu %m%éhg£5£t%f§y§2a aogséeg%§plored for §SX

24leaaz1hlogwue@qhdnrhvldwrnmo aeifl gosiripnifer nonarfieys andleeamerss regprgtively.

decqpfyip. I PERRYLL ¥ SbmaliOREHm of BiMetifodbRgPofSE b

dlagranfof t%e nehhodon%gy &%lgopre e}re %ﬁ%od?ﬁgﬁkdgm odiment
forridentifidegnnglogi.ng anal ogs. [0062] Figure 3 is a table

Showhg) t NerpE(RSSH AAE bitwing AR robdRELivRahd AbEHnbD; £ SSX-

SSXWh24 -49 %&aloﬁé sub StltLﬁ g}ya é#ﬁg pogﬁ?géﬂgﬁw()ssx
24 {408REs fbgfituted 2f ajsmglg ppsititre s hovm ng the

Cr 0§5gg3pact Figlieds RQdathid Mol AL RV Qh&%tgfands%cn&é]avﬂﬁty of SSX-

anal'ogs” subst’i tuted at two positions Figure 5
Ziisganalogapibetitaadelitng Pesioner oss-reactivity and functional

avi Olbéda of ﬁ%&e SZig% tétge Qﬂﬁlu%,gfﬁe %f@sc'lteh(;tfxqt? Qn@ﬁnﬁ%gl avidity of SSX-

t han tmo positions. [0065 ure 6 1s a table show ng
2atapenalogy substitutad atinydre gharam Ffoéllﬁ@tsr onal avidity of SSX-

241-146 fjecamgﬁream@laqgﬁe W@ %io@&re%é?ﬁlt? o ﬂﬁtnoﬂi £ty of SSX-

peptlde [0066] Figure 7 is di agram show ng t
2iapflesemersnalogsraeRmnassyTe thqw@rrggk“lzﬁan@naﬁal 0ogs. | 0067]

Fig U[f)ﬁ%? S hPl\éﬁretﬂ?a @Qé‘rhﬁ’l'sﬁé@vﬁg thE nﬁecmcg&ﬂfe%f 'ﬁﬁ‘z%gX 24149 analogs.

A42L anal ogs and Sis of tunor cel
[ 00d8967Fi guFieuy 8§h%‘Wsth? WéWﬁhPfetbQ Dfrdaacheturd2E etralqgﬁ and wild-type

mwsggfﬁl}gopgéngl city studies and ex vivo cytotoxicity
studies as well as which SSX-24149 anal og pepti de was

used096§t t hEigwg ok thowr diFegjectiqng gehedulp fergingivoagytasoxicity studies and ex

wms)mdml B8 dibdas \Wel Qs FRRE S§X94,4}’§tfaﬁ>g ?@ﬁklle tvas fil f@ the boost.
mber the analogs as conpared to a_control

( vv| | [906t9i/ pe Piepeilday2 B s@mng pra\ﬁvo,@pg@ﬁgyfls rqspits/Ag] 2 number of the

Fo gk Borddarddto 8 cbttdl Gvildl dehnd PAN (MBa® REBIKY. C
anI y%slsS (r)elialjl tg fco a&ﬁu rlc{égtf1 tb]he SSg(- 221 49 a)nal 0gs

as dOMOkr edFisered ldvhiebls |sh°(wg e th ¥ peptic byslp respits fpmganumber of the
SS?@ZM@'ahal@g?s M&nﬂré@o%on@&‘iwm& fp@&id%) - E/LQ Q¢ EN as MHC binding

Ié(ﬁ‘i”e 12 shows the percent speci I'ysis of tunor
and MHGstalgbty. 38 hunman tunor cell's) achieved fol | owi ng

i m’gﬁ@ﬂﬁt i Oplgﬁ\ﬂetlb sBOWAHIKD BErc&ht sdc AgkSs SFuBORAE B934 B0 heiman tumor
control. Figure [0072] Figures 13A-

celdy) rﬁ?B‘FYef‘ef"{lﬁ‘ém% ABELNIEAION oW £ HWMbRR 0% adngs 28,comeRred tae wild-type
cof@dth individual am no acid position for nonaners and
decaners, respectively, as well as the results that
ver 185% ai ned. [0073] Figure 14 is a di agram showi ng

t he (oem2ect | PRUSENSALD SunuEifthe FiRE s@RANGHs ShatHve bES éxplhred at each
1nc?1fnd1t1atl] Emll\rllg_a%% po%mgr? ?(lr%%rsl’amers and decamers, respectively, as well as the results that
were obtained.

[0073] Figure 14 is a diagram showing the injection schedule used for analysis and
testing of the NY-ESO-1 analogs.

[0074] Figures 15A-C show the specific elimination of target cells as measured by
removing the spleens and PBMC from challenged animals and measuring CFSE fluorescence by
flow cytometry.

[0075] Figures 16A and B show the in vivo cytotoxicity against target cells coated with

wild-type peptide after boost with NY-ESO-1 analogs.
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[0074] Figures 15A-C show the specific elimnation of

target cells as nmeasured by renoving the spleens and
waBNB06wom chal | enged ani mal s and neasuri ng CHRE/US2005/021609

fluorescence by flow cytonetry. [0075] Figures 16A

and B show the in vivo cytotoxicity against target

cells coated with wld-type peptide after boost with

NY- H88J6] an&igogs.17Ak3d\ROsRGOST 0 99R BndPGiY ¢ISRO @BIliG2dBHE analogs to

- 1. FEi e i [ :
e el B 0 R P8 B BBl Brliion.
i mUAITN agdignest 18tilestraties alpriotope fepvalidpmg dle b gmeits df thy PSMA 5207
oki ' 7] Figure 18 illustrates a
ePﬁg%’t%%% ?g}%q{&/kgft%%‘h{lel t%%lg he antigenicity of the
PSMﬂ(Q%BJ 297Figepi 1Dpesa tade whdwingshet bossreativits and fergonal avidity of
7, tabl e showi ng the
2§8§97%3%{%:$% @lm@dwg gtﬁag?d%ﬂrﬁ% avidity of
PSI\/HQ@'@J 297anal Zigss s ublg¢ ishawingl tizet crasssieangiviey podiferictenal avidity of
79] r showi ng the
PS(I\Q%égsz 7?5%% Sgbsagltégﬁaag‘f LP% gtll&})snal avidity of
PSVAOGRI] 297me| dgss gube isheing thet croggrepnbigity jand dunctional avidity of
PSRRI, oG Boshbrdd Aol s BANAY L he
cross-reactivity and functi on avidity of
PSVASRT] 297 Fegnegl ngé\owﬁlstlmmun@amaw ofpyagiopshBYM Awees; analogs measured
by@é{)/ fons. (0081] Figure 22 shows the irmmunogenicity
ari ous PSMA288- 297 anal ogs neasured by Elispot.
[ 0099982F; guFiguE323sHhows thheesulissef] ansasedy regardimg dhe amplification of anti-
P§1\E&;’§‘J29' %ﬁsgﬁﬁe 97f\/| aﬁﬁBé ngasglfed @yhhsng SMA288- 297

response anal og neasure El i spot.
[ 0089983F| guF@u@ﬂ%H@m théh eesulissef] bopstife Wtﬂbé}tel ﬁ§7‘é\naﬂﬂog The assay

shb W& tﬁ%%e\{)o@;aﬁ\h QeQulte-Ehﬁ coeRY 1mr§lt}ﬁ’l‘9paga1ﬁsli‘ absie h@tﬁﬁ?ﬁﬂn&glme

resulted in cytotoxic Tmunity agarnst a PSMA+ human
t unrdP084] ne. F[g@rys?zﬁ] illystratgs @p@@wh ﬁousztladattr@srh%larw@mmb'cﬁf the PRAME,;;.

3 ertop\éazls'mtalsﬁgrésnﬁscﬁ@ﬁe‘t%ﬁéC' ty of the PRAME425- 433
as well as the results of the testing. [00851

Fi gdﬁ&iﬂz(s i Elgaret g lixe a spdoisheyving dhec erosssrepciiniy jagd tiyncgiongl avidity of
PI{AME ?Qﬂgloﬁvshgétﬁdedoafta sibgte posttion: 433 anal ogs
at a single position. 008613 Fi gure 27
i ncI [9% tV\/BlgP@bWe@CIPS&Sa*W@ taBfes (vind HB)s Whigh sk the cross-reactivity and
fuﬁcrn@ﬁa‘i a{h@@}%f‘ PRAMEANG and1bg3GLisaRald a8 oHobiKodl
VE425-'433 anal ogs substituted at two positions.
[00g9?87g:| guF@uQSZEf 3 a tglgg|sbov§%\mq1@ro§qqr§act1V1ty and functional avidity of
m@m%% 5%@95%5\@%%&%% fridRGRAnANE bod¥dndli LY Of
anal ogs substituted at nore than two
posilf98Rhs. Frowel® sogaies pynuwReciy i 3 PRdiMEgeni enajog measured by
ElRpota PRAME425433 anal og neasured by Elispot. [0089]
Figure 30 shows the results of boosting with t

L426R081 438t 3ihsifhe rerdts ohBestnestidinbe Lt*%%‘{va M@Nle analog. The

asm@ﬁ&wea%z& £ BbésBflg feBuled t ixGc ik Bgénﬁ%ltlﬂe%pltﬁﬁé do¥d cells.
epito coated cells. [O 901r Fi qure 31 shows

protl8 f oFigitse Lishowa amsotaseh méttel%wwejfvabﬁAwféﬁg%@gnalogs as well

as @ révaltd oftﬁ@eaam@m{nesul ts of the evaluation. [0091]
Figure 32 shows a protocol faor the ex vivo stinpulation
of (:[999&|](| neFlngfS’oa@éB?W pratocol for the ex vivo stimulation of cytokine production in

analog induced, native epitope re-stimulated T cells.

[0092] Figure 33 shows the results of boosting with the 1.426Nva L433Nle analog. The

assay showed that the boosting resulted in cytotoxic immunity against a human tumor cell line.
[0093] Figure 34 depicts a protocol for in vitro immunization to PRAME,»s5_433.
[0094] Figure 35 shows the tetramer analysis results after in vitro immunization with
PRAME,;s.433 analogs.
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anal og i nduced, native epitope re-stinulated T cells.

[0092] Figure 33 shows the results of boosting with
wo bwohdPdNva L433Nle anal og. The assay showedPdhiE$20031€21609

boosting resulted in cytotoxic i Mmunity agai nst a

human tunor cell line. [0093] Figure 34 depicts a

protocol for in vitro immunization to PRAVE425433

[ 0098995Fi guFiguzs6slpiols thelssuatuse phthe plasmid] nfSTLR2s @plagniid that expresses
th@ﬁﬁEMELG Ve gtglgé i mruni zation with PRAME425433 anal ogs.

WO 2806/ 000920 PCT/ US2005/ 021609 [ 00951 Fi gure 36

depl [999&1 t heFigure i tshoves the assperepilts &orian expedmemon which humor tumor cells

wé?é gema} 1t hat r%afmﬁﬁésml& BRARRAYG ea w‘}?n%egtmeé ope.
Figure 37 shows the assay results for an

ex pdP¥Hbnt thuwﬁscshomﬁhe fetramerpAnalyes regultsyediereplaspid primyg with Tyrse.ar
angeédt@etq&dm@hmwm\aml DNA and boosted with

peptides. [0097] Figure shows the tetranmer analysis

resdpQ9§] aftE’fgu'fS’ﬁgsm d prime with Tyr369-377 and

pept[b@’@bbooﬂguf@' 4b ts}tb%vsV§7Zéﬂ¥ﬁat§en%ﬁ?&entL%9%} 5 OHfrGsinase analog

39 [00991 Figure 40 shows a schematic representation
IWH%HWW @)‘@i%ﬁ@é’ratﬁ%ﬂlog i nrunogeni city eval uation

protigfge) - | 91%9&141 Fh(g%rtﬁe finhuSB RBorlsd sl | IR Emﬁﬁcontactcd with

resul t s agai nst .38 cells contacted wth effect

effegipy cslly ﬁ@mﬁﬁﬁmﬁmw Ripserd rddepsted vitul Boostaagogs t h
Tyr369_377 anal ogs. DETAI LED DESCRI PTI ON OF THE
PREFERREEY EYBPPDFENRIP AN GFRSRE PHEFERRED PASURSIENT
cel | 15({:)ltopes are usually gT_Eoor I Mmrunogens or i npmune
nmodUPHtbr s Hersidesengerarastingd) pelk gpitepes geetusyally pgor immunogens or immune

m&mmﬁ; QUERb oRDSY HRGAK FRRE; s%mp%all amlabmﬁeeés ;K%bﬂ@' IRfited binding to
IVHC nol ecul es (reduced K i ncreased ),

MH@é’P‘é%‘lﬁ?ﬂ (feditcpd Keiand rlr@af@wuliorf)@ ﬁecwseﬁ pEngig re,sxa@gmby T gells present

in ieehoRta41 rfﬁhmhm%n%?@%r HRbUS vhfoud formls O WG YR MaABS strategies have
forms of tol erance) arious strategies have been

begriputhet] ¢ BrareNsr bk EmpuRelopispIpSItiSY Pcreptidiseparticulerly the soreening and use

of RRPHidedl @5 whikBthd Sdguadck \iftdhe froar 1RE RhthEl] @ﬁlﬁ)pé'sﬁlch Qiﬁalogs are known by
peptides in which the sequence differs fromt

Vaﬁ%‘tsul?aé}es dhitheo . sugh @b helprer gt Pentides prdwplterss p%ﬁ? §gpnds (APL). The

geRGIRR df BudhhRalBfd has Sdshoffs ulifleaapfidyicids fRAPIhE Qﬁ‘iﬁda?(ﬂ 6kt of genetically
altered peptide Ilqands (APL). The generation_of ch

enggiaf Ergidugsdzee feysrarple ¥Almet; P eﬁ 8t Jadiioa UL P11 g, ﬂ?}%) Use of non-

stanliAa dllarrﬂ \z/ﬁlﬁt& haf tyﬂ@i]l@tﬂe&ﬁiskdélate@nﬁﬂfj&ﬂ)rtﬁ eoSi tﬁeseschteﬂrcal stability
exa e Vva ri

of 1@@89tlde (e fox CXﬁ%ﬂle %‘P%%‘ajr & %fﬁ'l n’ol'%félf"ﬁé 165%“@;#&%&9@9

beel’[Oﬁ&§5OC| atalibl hdaloph A BeScateQori AP iRy ﬂletfblﬁ)wmg two main classes: (1) -
hemcal tability of the peptide

q)rbo Pt d’ﬁn&ltor refldu§ toé'zlzhlg\[e bettey H@M@g proﬁles and higher immune

res’pﬁﬂseﬁ @Ry Blodifica{d8 b) peplifeldhetor %Rﬁésﬁdnh STCRAG¥A G Esi iR toRBcumvent T
ori ze% into the followng two main classes: (1)
Ceﬁrﬂﬁﬁ nog S sgfianeept i de anchor residues to achieve

bet t{ero3HLA Bbrgd le1ﬁngocmheﬁ‘t.4]2 kefie ﬁﬁﬁ’nah:cgg hies h!agemtn]@aslg one of the following
responses, an ication of peptide anchor
retpIged Of JRrok ‘T’l‘?& %dﬂ‘?%ﬂe?g l?”ég‘?tg‘ﬂ*é@d % circumvent T
cel |Crb$3|-r&fc&ﬁﬁ}&nﬂ @inctiétaf av@cﬁﬁylt@l‘(lﬁ [01031 Sone
0 s relate t 0 at _have at | east one
Eb ‘ﬁ]g % OFMSI@IIIW%@%%& gffﬁé I?‘l\fﬁséved properties,
| B.C| /M elive gffdeaibn Mdhunlty B3stsRel Byytoloxidily0ss-reactivity and
f Hn% Ivz%(r)] erlfec?grll grllrrtn};ntgl gssersge% by ex vivo production of IFN-gamma

5. Increased resistance to proteolysis.
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2. Affinity for and stability of binding to MHC cl ass

I 3. Invivo effect on immunity assessed by
wa@ytehawecity 4. In vivo effect on inmunity asperEem0ii§21609

ex vivo production of IFN-gamma 5. Increased

resi stance to proteolysis. -15 WO 2006/ 009920

PCT/ US2005/ 021609 q[,_01041 Sone enbodi ments relate to

pept P s eqSeme embodimentslaie) taaprptidy ssquentses: dndlysingagrialogs, where the
an@fd £k3dsQf tﬂé@g&ﬁ%@?&erﬁ:ﬁ% With %rpbﬁﬁloﬁ &sx‘é’h&t& ?or QQ&%ﬁlé P P2, P3, PQ,

desi gnat or or exanple P1, P2,
etady |a341km the peptide srquenses @ be rﬁ@'@d@w 1 uch@g @PQ @rul/qré’%'sl designator.
Inlsbifd 5&?&&9 P8 czPr@e@@@b@ror R, Wh(l,red&eﬁ 'a%ﬁﬁ% acid bn>ABo acid. Similarly,

aspec PO can be X _ XX, ere IS any am no
ma@wasa?cmnsﬂaﬁ i) baeﬁ X STW&WW@X if #YSEHRD agidrrapgmino acid. Thus,

fof %m"p‘lelxmah Snedn anyconfinatideos é’r‘@%ﬁﬁm&cicﬁreﬁﬁ\}{es %Fh@ Qmmo acid. Thus,
id or no am no acid. Thus for exanp

XXX ¢
th?fé swb%ver&wmueﬁ%mpaw R?fypﬁiﬁ{sﬁle%li*ﬁ"% ugde aquceaésham a@mo gejds (with any

coBlnaforeStt #nind BME residuBH R BOPOLIMBRL & CARPmMRNE 8FBRSPecified sequence.
pol ypepti des having up to three additional am no acids

Alewnt romgrifPects o PN BN IORN SHOABas &P addibarlrreiag acds qnife N-terminus
or et@fe%mu§ or C-termnus of the specified sequence.

Al's i n sone aspects, the enbodi nents can enconpass
no al&b‘?Sd i onahe MHGessigugs aespepmsiblasfer fermisg hinding poskets, gad which binding

pobkdiLEIdbAMEdatd EplBFelanthé Milact 88d HUE 8efin8 IRONBHIRS SpebBikity of the MHC
form ng bindi ng% pockets, and whi ch bindin pocket s
$ie

molesulsn s et endsseasiia thereth Ope Femi gtiRsol R e Rstiars fpend at the FIMM

(Fhkv@ofil ndlnﬁﬁhn%ﬁ@ﬁ' fiwebt ysief tihe th"ChyﬁE&EﬁC ultr@nsfear epréRLdl  (http:/)
understood in t One conpi | ati on of

rt.
“seimg- B i eg: R 04 f‘?Woun%Fea%lsot Rehdrbagi C-¢ Kbt ¥3ﬂaﬁheng X., Wong L., and
V. BRIRENOINDIY )k d¥BkhsS bf RinddonhiNBolBMRE lifnBXholbkya ReE R A01ds Research 2000,

Vgr ot ocol g http: ”% R’Eﬂs‘fg'%Llé?% Jfé%%a 155%9 @%Igmﬁnd Br&ﬂﬁlv FIMM, a

daMbﬁ% % ﬁﬁctxdﬁhl%le@la@ ahabidy Olpdhtd 2002 MRdlkic AU BREEA@Fch, 2002, Vol 30,

nol o Ie| ¢ Acids Research. 2000, Vol. 28.
N mmf 3 %X% %Sht? f@&%}sﬁﬁ%ﬂm@d by peSwense in ifs egiifshy- DR

Wongoioe] an ¢h8f)lh‘§§e Clibbratfoh MBueice” déra RAS Beplific f:dﬂgﬁ{sing RAkncoding an

coHRe i IS (e o Iy reg 4 it B capfc lowine the

epitSpelte afiddyg folbe cmba@ue@bya fnyhopiaasame proberssmg smemyl dr@ﬁ Yombination with

The er.atl on sequence" r a
N {r)eénﬁtnia palyiutistReg %ﬁtﬁ é} %gﬂ%grafeﬁgs. sog&l queﬁg E‘F ageﬂog or epitope can be
desip®dd@gengterel). | S enbedded in a | arger sequence that
pro ntext allow the. epitope . or, an g.to ,
[Pg@i at e@qu‘?g/e PRSReSSY rg{;%ag SREQPE BFBYSARd ioffigT Paiﬂ?e@E%qs;}hat include
th@éplﬂoﬁb mm‘@ sdy@kricoy thyy ctaxlnbei @bdeweMﬂweratdthMahw Eifnhlext dhodiments relate
0 s. I n sone as ts, the analo
o e BROE A B SIS S SBRY T SR GO PO St57 T anslog, and
thﬁﬂéli@fklssﬁm Ilil(erefr&H;1 athe ahﬂ?ﬁgﬂhé ﬁcﬂﬁpe@ﬁdeay&nﬁm;%gafxdmﬁ fand the encoding nucleic
0 i des t ncl ude .the epitope g . .
a@é&éﬁ%& CYTREotis AT BB SEPoR T, BUPGLEDG gpgrpositions sutable for
wddghsigtic dalivérpeil of wihizd irdr@e toSutie a&hﬁodlm@tsnud ei ¢ acids,
art ar | encodi n 0 ept .
p 2 e B e e R HBE e S ccsined by

mdﬂn@m@m}w anglmr rdshiﬁespﬁifqmﬂﬁﬂi thel @rﬁerwm fulith IMIC nfoddtule§ 36l ad td@ncrease the
codln nuc

C rrp nts.af . .
oA MIGERITE: 08 BerT] OYCRaPtd: OrBERG: CORpBOrEraises con be guided
' bydmnWRbkeoﬁ the binding madtif n’pb&fdned dﬁadhbn/&slyluesaif ItheOifesmbtir(gf'MHC molecule.
Thexee tﬁrtt}%r tex1st vlé{r(rict)us?ules 1 exels an pz}l ont es]c(a:né sgg goe ﬁﬁtqgc properties of
anhiygs bnadng yariogs bubstitatiala omthr the |11d1met$on| thetothey enabsmutxd)ms selected from the

staln{i]grg ge%%% Ige%@tic\é\h)tl pnc%e%min%ca%ldgs’ so as to increase the
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bi ndi ng and stabilize the formation of MHC peptide
conpl exes. Such nodifications can be guided by
whemeledge of the binding notif or preferred anchug2005/021609
residues of the restricting MHC nol ecul e. There
further exist various rules, indexes and algorithns
that can be used to predict the properties of anal ogs
bearlPHY! var Hewevesuthetei argtriopdaabapes hort dleorithms tietoresiiet tthatoutcome of
reﬁlmngséﬁ*é’ﬁ&r r&s‘rﬂub@&hth ﬁorﬁ&&rﬁ%%%ntcf Mﬁstahé? the§tu§é}glﬂésg Evﬂjsly not well

genetical ly encodabl e am no aci ds. 6 VO 2006/ 009920

explorpd U 2p begeinxdistysed that the nondsiardaed aming @Flés apiteupipe (Nle) and norvaline
(NQQtd%p 8e %aﬁ’tﬁge%bg}@gdbgtnﬁ%d A HE %Uh&t re&ﬁlﬁ% ABHE&%%@ Nﬁ-ﬁC-bmdmg peptides.

| aci ng anchor’ resi dues w th non-standard am no
It ’écPF"rf@Tedrﬁ‘@Pt thewbe plagsdfin? pesgionifayorsblndcenpiqdpbyridtydigehgbic or a large amino
acRXBh&AL 1, 1 lor VS herei n disclosed that the non-standard
am no aci ds norl euci ne &Nle) and norvaline (Nva) can

be d8Vht agBlfshipdiag rotify tre egnarfityodefined interoy of preferred residue side

ch@iﬁ§£ttﬂ091ﬂﬁl sﬁ%ﬁv@lﬁlﬁ‘g'sﬂﬂ oP 8RS 1§18 Rino adilis ds&: fof gaﬁbfquimmensee etal.,
aced in a position favorably occupied

I\WC aLIE‘}}‘GP &) o‘fﬁpt*,deo Mogifs” ﬁlﬁeleerhrnﬁwlogu. latelligggrecVaity \Ppringer-Verlag,

Germar®), 1907 LR ddOHiodVdbcdd AR InNTexdDland ParRErC O, n@%‘ﬂ&rhé/ for ranking potential
defined in terns of referred residue’side chains at

HIrf%ﬁZn%mdlpemtrdsh@aWt% dependsah biyling of gndigidush pegtidsc pideschains,” J.

ImhR861. i 1. 1BXABP W SRMBRiRAs & aBb availabM¥hidd GRH%s@NE predict MHC
Peptide Motifs," (Mol ecular Blologﬁ Intelligence

ll’lq‘lﬂ& )See §1§r qxa@@l,e,_ % Mogé wi e@ebn%gg, of Heup7Gqoxg, Bargmensee, Jutta Bachmann,

NiBls GFAh&RBE StefidS$tbvanovi® XREEPERML: P kfémet Sbatdase forsraﬁeﬂﬁgands and
for ranklng potentlal HLA- A2 blndlng pepti des based

Peglidej nddetHtient (hpeREtng §ensfaidi vP@tese! peesesie  via:  syfpeithi.bmi-
heﬁl'elﬂ@rg%tiﬂysfﬁpts/l\/ﬂ{CSel‘v@ﬂ”ﬂlmwme himp: 163- 173ad VDSi t € another is

3 orithms are al so available which can be used to _ ,
bﬂ’i‘f’é&F‘&t"hr&PﬁmoBﬂ‘%ﬂhﬁ’@d SEr qlasp L-esriaisise eptoppsethGbriereningl gesition, PO, is

R3BhaBf arkchdrs THE O™ GoSMMHBNSERs0 Mtk tadhriB QH%H&, or, alternatively, P3
Nlers Emmerich, Stefan Stevanovic: SYFPEIT

angl/gE B 17t soovg tisarols- PetitiopuE? thigusful” hrve aliPsse |rer@grr%ﬁdr gsesecondary or
auﬁlhy@eh&rexposttroa@ﬁ)f Bfie RLASRE MHAGEEREMMbRee et al., and see Table 6 from U.S.

P gerhaerog Tbligation Npr 2P WARISARS QS claterhpRlicHionNoa AY026,066, filed on

Dezbabdiey, Deo1, "datitlaas Eammnmsm?%moéwtmmml m_mmGEN:Q’lRESENTING
opes e ~Ler

l.ass I-restrlcte N
S N B by R e Fororeph B HoSReipife). For class
I1-R2tricie8 egitopes BIf, PEIP6APT bhd Y hava Béh @dcoBlizedak B@h&%dsfﬁ@ﬂlsy The foregoing

d/ or P5, can ser IS rol e. P03|t|on
is rrﬁrnsﬁgrf Peeneal, §dy sndtshrd ?%emjﬁirff% GreRplary @p a%rreyfh%rstwe or limiting.

MaiyXnhly &k YndAEHeipatidne SF blhdlﬁlgS mbefs, MOor Aésidaby) hiBihe MdCare S@fflable in the

Ran ee et  al see Tabl e fromU S Pate
Sclﬁﬁb&?@‘atﬂafﬁﬂt ]P*ErBP‘Fec%i{}r Neofi mt%%%?rl?ﬂ@t‘(){‘f @d rF%‘t“é dygrther provide
thadp pf §ka1Bini thearNase ful Qdid2(0 tR6Rsigh bf @etofnaldesy; @MBeEoupled with the teaching

2001, entitled EPI TOPE SYNCHRONI ZATI ON I N ANTI GEN
heBRESENTI NG CELLS; which is i ncorporated herein by

ref goEnge | mhd lessgtie of the SIpytdd @2tuaBy boudll td the pﬂkéﬁﬁh@molecule can be

For . cl ass tricte ep s.Pl, P4 6, P
lor'_-ggr %tz B%rg alrnéogi éﬁu%a Clé({.? (9E§'F bﬁégmigtc}egﬁ’ c’lamé Mﬁg molecules are
opérofoetgﬂlt}rbg)ouncspdpﬁdeedad deleasded genisr ahd uhddramotifSinaohtehst the bmdmg

o SRR S T S ARE RS 5 g e s

genmillyf syrregoat o6 tlfeerﬁd)tﬁljﬁrsyevaﬂdgﬂlfi@n{ vicatia éh Ryigthlcabibe atddmmodated

thr::mlr;:q% bu?é{lge Q { I |d}ng gg“rfpa%r&ag ﬁ%gl (gtr t? Er eflgg G?’Y sﬁ)r patl?)gptides of up to at
legor aboitdit artih@ s@dsoih 1gigihl dan bl ptekentedr (seeUfseéxampigLiretat-Keppeh) M. et al., J.
desi,g 0 nal ogs, when coupled with the
Imf"u"OIhﬁr%g (ﬁgérltgi ir%)%“ 01111 The length of the peptide
actually bound to the preseng.ﬂg IVHC nol ecul e can be
| onger than the nom nal notif 'sequence. The ends of
the binding cleft for class Il MHC nol ecul es are




open so that the bound peptide can be extended at

either end of the core notif. In contrast the binding
w@b®bn099%0 cl osed at both ends in class | MHC netBUS1085021609

so that the ends of the bound peptide nust generally

correspond to the notif, however significant variation

in length can be accommdat ed through bul ging and

f ol dPHG] of Ebitope @ndlogslcan bgicampoived Kg dpd Kagdl rgbaqt fodbs ingaction with
cleg1 gt N@ﬁp%ﬂoge%ﬁle%fasu\gel s a&e e%&f‘%} 1&?&%& 1nq’ r%fnmq O\mﬁlmldg’ell receptors

I'n length can Be present ed (see for exan'p?e
reqoguibing -thee ppgingl dgitopet naldified Jor improvedhat viva 48 S6A0> BBivBy reflected in

/
BB R0951 080T RO ORAER AL e Tt
or tiip vivdn er mntttecr eidotoorityMgainstahrgsts calryhmalmaleﬁpumss, meatsatqddjyl T cells that
reﬁ?edp\{'lﬁ? ﬁlrevp%stlc%r II{ Qcﬁﬁt?o%s ?%h amllS% ar%& %t]er t 19 aTm&rg é}p}lmal fashion with
receptors - Fecogni zi ng

mgtiplg dpmwwq dassilmlegulesex vi vo act i Vi ty r efI ected in

enh ex S

: nﬂpﬁgg%g Cyteo egpde aﬁgste\?%%l r(-)l;fgﬁ zrlgln 19'#1)6% %h%z encompass one or
miltiply isvigstitutiorsh lmclu«ime @ytmm»ktupdq hgn- sigaﬂandsetmm@ragéi sAmong non-standard

I LLope

o MU IR Bk IR e bl SE LSl e o
preferyed sricerascxerpiifiad heloe, thpytdamapt dnaysmnpmvewntthﬁ meIcmqan@l MHC class
I, ﬁut%{:ﬂ 064 pr Méﬁe%lfc§§ ?éaclzt lvﬁtﬁ b1"(2%3 ecLHJ‘ ?’lhe%l;iﬁa: @ﬁ@ge aqg show improved

anal ogs Wi i npr ove nmmune psipopert I es may €enco
in wive immungypiofilep Meres spgeificallyt nuiakdng thadP @mmgathewdue from A LorVto

1 1- S t
ol L RO ol 1 ATRISENE ARG, it
the &@mmln@s@we tponaredling @r prefergnly @gziqvuq@e,arr@rmﬁd dmeune deatures of the
f
BB B BRSS STBLL bR BN SRRk SRR oo
anglop sesidyes ineloding pareading ond/ey nmlwqmmRP%greRﬂ fcae b¢ ensoaidiesd with improved
lm%;,%&% g;gé ope and show i nproved in vivo inmune
I'I'e. More specifically, nutating the P2 amino acid
r esil@LM] f r ofperagin usesrof\norvglinen G¥viad landh @ordgucing (Nley @renmentioned in U.S.

Pa'téggNBVggsﬂ ‘m’fUPéT Fi’"uQPc‘%E&d ﬁ%s ang d3ﬁ)7|%§‘8$5A@d§cf W(‘S ®¥62778 Al and US.

I tion e Ctermnal resi
Pttt Billipriion o, OCHISAHIAL m@owwgeferemsm@s theragnesal usefulness of
NG NI ﬁfbst?ctlte& Qtean RSk Sition oFa Rt Hd% peﬁtﬂﬁltg Qﬁprg\téaattl immunological

encong_ass nul tl | e substitutions at primry and
prepsetndhg 218 an‘éﬁ@tronrt@@hm@é, thersubstithtedgesidiey é\\qu}ﬁié)eammrated at TCR-

mt@ﬁEtllr%%ElH@nsaaBd K& aPMHﬁtera@ ;Q@ltl@l%ssoc' ated with

roved I mune properti es [0114] Certain uses of .
nor Va1 b & gtitheggtherembadimen pf the anvengiqn) thg peptide itansnde pfip peptide
U. S. deriGail £ axll\IQIS -S ﬁﬁ:sang thei?grlnmlo%&lﬂt bR BoM@ephMQ)gemc The
03/ 076585 A2 and 776 Al and S. Patent
Publm‘?ﬁétSFlE?ﬁlel\R?P“@@(fg}OQ’@Sm arq\giree tf Whike ga encephalitogenic self-
I ef §Jepilfe8$ mb&AENE Ihel 16 11T8RBIAI TS BidlHR&RS arliinot MR MEC binding
Nl e substituted at an anchor position of a i di ng
pept§Ee): 6 taiPiedPEnan rsprmhisl 55T but Bpogneraizrd (Ifmn etal, 1998;

21&;@@% biGRt1bgy). t eaches that the substituted residues
shoul be i ncorporated at TCR- interacting positions .
and Hblt at Fhe- XH Esgictep n geplirlss mcelﬁgratupm%ﬂ € qisqlqgedst jin | the 776

puBhiQtibesire ABHRAIHFTBRICELQ pst Nad IMNERII Rithe ERA ﬂéﬁtﬁﬁe' I@ﬂe)@»’ MGV and the
anal og of a }pPe tide derlved froman NS-s EIGCI

P53 REPYENS MR PRGTR ol gy @t BLithenith pesiftosp éltF“’cCB’g‘é rfipgut the general

usa-fmﬂessn&sﬁor&bulﬂ@m ot helefo fanklobiié Ss BrUVIURS Gndi¢aBng MBS Cor if these
Sugﬁt whi ch an encephal i ogenl c self- g}tl de is nodified

P
itytigRs aptegg e reRCESE B O] AFEIRPS BiCHEIPHE" ©itPenadhescAtAnCat
t he [bH8) bi ndbigof G trs(aﬁt)embs&nieht@&elith% éﬂmmzﬁlaro@§ﬂl@ﬂﬁ&)rporate Nva

I vat but not an z Karin e
anyéf g’g ata p%s?tgog'pronmlg% m mg 0 Mﬁ% (Some emboc}lments spem? cally exclude the use
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[0115] HLA-A2.1-restricted peptides incorporating N e

di sclosed in the "776 publication are derived from
WEEAs/0mB3) and MAGE-3. In the CEA peptide | (N BOTAEMG/021609

and the p53 peptide S(N e) PPPGTRV, N e is present at

the P2 position. No teaching about the general

usef ul ness of norl eucine is provided and no di scl&g‘gggﬁ and/or

Nig @ndfpro Miveld HlrARdriestgctabapitapes fHLAA2d eRIPBS: P

MAGES! §bifidh geﬁlﬂ@m&t/é(ﬁﬁorﬂf\dﬁdlﬁfi aTEA QQ&’O@SBC QiRAkeabodments, one or
the native sequence. 6 the .in

moEsBfFHs $RETIFIS sqqé?rg?%astd&c@ﬁq %H@ ngﬁfﬁ@@@ﬁ ERfltePtr{E%feB?fls g{eespemﬁcally

exm{&d DR GkeriplBry AmbBdiRfREts lincRide PiieOwse loff NJe BridneH M@ 4t @3, PS5, and/or PQ
Sonme enbodi nents speci.fically exclude. the

ancheBPAOED AHOBIHRD ST QeSS TR 05 SRS B Ay 3" pop-A2-1-HLA
res'ﬁhe&d%’pﬁ%pé 88 tani dtied RBitibO I@ﬁ% pebﬂ;d%- Mt & iidedSfrérh QIM oncogene or

and/ or MAGE-3 H Q{E’ﬁ&)g de erl ved
OHFQf?)‘ﬁH HW&SE»“E‘ incgnanchoy B?Sétl‘on %peﬂt‘ n‘l—’é‘ﬂ?? one
or AMe Of It dRBerBIPRh hhalogS @AY BOGR I &S udmﬁﬁdtm@ﬂ' ahdloit frephylaxis of
above refer enced patent refer enﬁes are ?sfpem fi ca{g % bination
VA R4S RSP IEABH R SFOLT ORI S| OTTRIE AR f dpcombine
th@ipidyl uead te@rophinared intdrtiolith MHMIC @iolebiilds ardr Exdlr receptors, key to onset

positi ons at an auxiliary anchor position, to make an
angff&}”é@o”o‘f IHORREFERONSEYr  non- A2. 1- HLA restri ct ed
epitope, in an anchor position of a peptide that is
not derived froman oncogene or oncofetal protein,
Banchor position of a peptide derived froma
CT qmu’sgen Tbeoan'h%hs gy Bepreduabd usngcdny aredod gﬁovmiy) dne of skill in the art,

1n51.24§1if1%1{r'}%n mrg_g%tg&@%sa glaalr,}ge/élg{dl (@ g}ﬁl‘?% X}éefsls or engessing nucleic acids

thatRbdefoNt Gés)/red péeptidé mgl@s agian} shearthd aaibgsrin:lndd mrur more non-standard

t her api es, to th Lnterac
AR %Cé‘gr g ‘B?fa *Felg &t ﬁ]"% 8@@%%?@ 5“]2 Y¢& eonse? peptldgl & Broblifon. When
thé S@lgaincRbe afly bieai meore edgonas w1t]ABtarhdagi qmiinclanidsi they may be expressed
e St Cab Sy T, SR RLBENEE o b Sy oS Ry,
pepBdes g belbiphgsddhsinp e piethdé sf geat therapy.net hod of pepti de
synthesis or expressing nucleic acids that code for
t he desired peptide anal ogs. Thus, when the anal ogs
Analg] teti@g one or nore non- st andar d amno acids, it is

nor e ely at .the ed f .

peptlloyeglfpr oabﬁ Pl nes%%‘%r tP hé aCt I%g%%? a}nﬁ%’??&g‘; E)c{r%%ﬁeghem this way
useful Hmly @ 1ﬁslpxbséd inatdgmn;m vt 1tldmt1ﬁtdanwabd umﬁuln:m axalodsnaytlhleyecessarily be
fo%%/ ngg 11213 r & S Hient daagsafﬁx pfhug tsalhé)sgqu%%'ﬁgg mld§' c&'gan? her properties
subh beteiratusvfal 1y1 a tbleﬁzedﬂuepﬁnlt dle@swmy thproenlysies Te te ingirongdaa peptide can

t hod , of ne.thera g

A
imptkeed irfn'hﬁd redpnnde for snyvetlyer buﬁgioal activity. oFo hergsefol; g peptide may be found
ncﬁ g? l)% sar Iq]en 'u%:%E talnfldrl%g tcist 29’7 H&tegehgu ¢ ?Pth@'&ﬁ%?&céﬁ}{ the human

npr ove

imnol@R tsys‘tdne dnaastsamscovéﬁwmn testadgrf dwmpe pAlteteativaly, homsedilpess may stem

&9t her S

%m é pgtﬁgnaggﬁbrréeagcséfrgﬁct% (fn? %?erng%e}{ﬁﬁm i ﬁftéﬂf.advglé/athg Qiregt{}rﬁeegfﬂay stem from
thp elplifydeusealre peptidefas ahaketior ﬂn@l\#eswst@t&as toj ldmnﬁsvrem;qwd prlogs.

b| ndj to t

i

maanlvlwcayttq theTwoldstlgpas e ot mortefpd t}pefptkpvdeg awgysbeere eenddcteds @eptide binding

tg i ?orI ﬁE V"%QO ]V\%Ptl&sﬁﬂg A8 080" h&?pi’]éxe %bxﬁﬁfrsﬁsgam cp&g-reactmty assay

ecause O d erences 1 n uman | nMmmune

(reopgiition ofmyptide anplpgsobe (vildime me@mlee specific 0 Hu @nrecognition of wild-type
pe tl%leegr?? @{‘ ]:. g%e%g:dtulgl g F%%g?gﬂ%c 2§)i %ﬁ%un?%el% 1;1§s ﬁhrcrg r2_1]s an IFN-y secretion

Al ternatively, the useful ness gny stem f r om



the ability to use the peptide as a base for further
substitutions to identify inproved anal ogs. [0120] In
w@eaenoweo eval uat e useful ness, inproved properPCEESHNE021609
to conpare the analogs in any way to the wld-type,
one or nore of the foll ow ng assays were conduct ed:
peptide binding affinity for HLA-A*0201;
asgpy A Eytiedonibiy-asga 2and/oc empBlisprt astagbintipenjcityasays such as an in vitro tumor cell
lyﬁsr Qﬁ'i%yg laf1 3% tviv}ﬂi ?ra&ﬁq Séspt%{l(g %9 gﬁbezgé ﬁ.@n f&JEf}QIsI Qrﬁi proteolysis assays to
ldmﬁsogquaisednresﬁtawltd mytp@ySIqoemetade off yex@Mplanyeaseayataegl presented in the
lbaﬁbﬁg pepti de anal ogs); imunogenicity assays, such as
N-y secretion -19 WD 2006/ 009920
PCT/ US2005/ 021609 assay, a cytotoxicity assay, and/or
Uégoﬁkégggg%assay antigenicity assays such as an in
cell lysis assay, an ex vivo tunor cel
| ysi [Q121zhnd Hsefiiln meihpds tfomweing eth¢ diseloised apglolgs in inducing, entraining,
c
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MAP na

now as and , wWas origi served
Vé§CéNES1@ﬂ€@BB@RéﬁW@ SAID %@EB@@HIWOPW (\Mlash ksciggprporated herein by

regeﬁ'f%gg 2{ nésegm.?egy)%?(\é&@ {C/:}%%Eﬂ fg)ld%n%p &Bﬁf :{T%% glxgp e Egsena, using in

vifrg drxemoe with ahpheppraeatemd.-as. PRAME is a  nmenber of the
MAPE gy g1 | Y PQMA: Ebr&s‘?d?éép%&ﬁc lm%fngteclhé’s a‘ﬁfl%jéﬂﬂ?i OF26{ hi&Blibed in U.S. Patent

rote| ns with wh hares limte uence

5,83 %$66a rentited Tﬁ80§§éi Ef&RE@éFIGf MIMRRANES 3 ANJARENS  which is  hereby
AR PR R B R TR i
lepplTInGER HREBURSORE mactsoAbgen BRI HiERmOFascypuiehof] rpn-prostatic: tumors.

Pmyﬁzgxy thuk Mrtl&q{aﬁg ﬁﬁi v?éém%@«fh?&@@ ﬁ)eodtl{];)grb§t§te @aﬁﬁ:&r aﬁ& Yo the neovasculature
Pat ent Application .

o PHORER R TR (ST QAN PREDOU NSt in 1Sp Fhggt Publication No.
20eBbJder S P&Pﬂti’uby&% NESWd\%Q?NEWQ %llsgngﬁﬂ %CFEQIt application No.

EPI TOPES f is incor orat ed herel nb ref erence

64/74,063 eatifter MV)NE%WW AR VAGINER FPRIFANGER filpdyMarch 7, 2001, and

@'A@ﬂ@ﬁmm'l@&l Hﬂ(bglgwﬁ’ RAMEAD #dh #SbRg 'eﬂtltleW ¢ AI9TI-NEOVASCULAR
P]%jl%]?estl on with inmmunoprot easone. [0127

ABAHONS BB FANCEBbtaah @5 vhihi g@ Freby msrmrated by reference in its
r'"lfl'%dtelacﬂlnr%I s Snd RMRBiments. isths&Ph 418 ijubBdtions and applications are
PR(}STATE SPECI FI C MEMBRANES ANTI GEN' which is hereby
cqnltma&gragtswoﬁvg PEREpalsend emyodiments, fﬁlqt?detp)gnd pseful in connéction with the
expressed by nornmal prostate eﬁ)i theliumand, at a
hi gher -24-




| evel, in prostatic cancer. It has al so been found in

t he neovascul ature of non-prostatic tunors. PSMA can
wo bas/0dwem t he basis for vacci nes directed to POL/S2005/021609

prostate cancer and to the neovascul ature of other

turmrs This | at er concept is nmore fully described in

lication 20030046714; PCT

iR AR T H?Pﬁﬁ@@ﬁfheyaﬁam& BBV tiohea Digodsvessels. This is
urfdatsend tc&bﬁf)hecesairymmsd*sbm gr6®fh23§4hd)&8te&l’kiﬂ unk®cularized tumors are generally
oD RS ER RSP TR SRSy L Ml e s
vdbmsc for iyeo@@@&ture;némtdszedntlgéﬁﬂ hetN@MABCelt#Rshed vessels, and thus can be

Spe(HCOf RAt%—rlgf %r mduc];ngcféEﬁé ggq?%? Pleogf];scg { %&@?é;ethgﬁés%gél can be disrupted,
mteeaptingnmsﬂ(&naf mn‘hﬂd |tm((am &nﬂivﬂ of @ssed fiofh) Sumhas, leadmg to regression.

CuppliPling pvRReeRRRa R EPDUARNE SR 3R Bis g Bgin an spparet
stars atf Metss) ﬂﬂertebmdréﬂmgdre wtanhe trlembrand dncHé® rag&ebomams described in U.S.

/ 0216 | ef
paert | %9%% teﬁm%%r s6e% ler)]gr ¥ Wﬁﬁhfﬂ‘ o 1%7&13%&15 ENCODING
AI[EERNA?IVEIMT §PLECEDJ PREOST NI GBS PECTHIE WEIS tAd\ITIGEN AND USES
Nelols s.the ¢ Lers of unvascul arj nor .
Tlgir«illzé(gié nvevgla |15 here%g mco Io%&gn reafl;c]réelncg i rl]té Se?téretlyh %18 Ililegmedc’ PSMA-like
prhtging Gesteank rae@smctnenhmlmr A¥06¥ 15 ,uwinich usekyarﬂtyancmporﬁed: hy mefevence in its
I ova Rr
en?]l(r)e?? ?sb rberz]l § ?c%ntédg Bbalml 19 dc dd'S \C;:gé 2% gfePSl\E aPﬁ Ry a ail %fergxg expression proﬁle
Tlgp dlsi there prdfgrred Epyatee aie tRyse with o IN?@rrﬁiiIﬂxs la%edrﬂ'sdm amino acid 58 to 308.

vasc ge .S .car
Pﬁgg? = %sqgcaﬂﬁg }{@sesst}% 3—?@? eA% tbén ng rfl n%ﬁg%wg,f entitled HLA
BIMRNESPERTORES ANROFISEIR| @3ES, myich ds reezhy emsrporated[b@ 1&¥8Ence in its entirety.

[ e NA al so d
Itﬁr'g?lfec:ﬂﬁﬁ & f‘ﬁ!} bg d%stg{ne\%]l% hou?ar pi fter}E% gxe a{u% agtuatl) %m%mg to HLA-A2
- wgheldstlosed inh&.$uPagnt vapplestion aPebliaatmhoNor ég@b@ﬁ20139PSM¢led EPITOPE
Sﬁ?%ﬁfﬁ%%ibed in US. Patent 5,935,818 entitled
D NUCLEI C ACI D MOLECULE ENCODI NG
ALTHRANT| VEIYroShhse GEDrPROB hickmtBRie ChBinte (INENBEANIESed one of the most
T . e . . .
R0 et Byt Aol sy Niafked n gl oes ety
intraglanecytéSMAL higk éevelp st eten , fou@drib arekanawase s Eheowsefuinetreof tyrosinase as a

T‘ﬁﬁz%zlgﬁ%t mw*ﬁscﬂtéﬁshw fﬁyeng mgg{ﬁ@ﬁ%%yﬁﬁﬁ@g@n&ﬁwmmm

y, I's near 0 amno acl
SEFERING WMMWM&W@M%I&SOWEM@E ABNORMAL CELLS

Pﬁs‘ﬁ]m‘ €o PI'EB&SWP Rz/ﬁgﬁgﬁhﬁkgﬁ %%M%?%gﬁ?@gtg\zo METHODS

ter m nus cat ed Trom am no aci
IKﬁSWBﬁagng@$AﬁhBVDH@HUALSeﬂhHBwﬁms@essmpga@dehﬂxﬁ@emlmeMHay

OSROLS i APR FUAE Th BGRIR T

angtper eﬁ@ne@esymhetwt moleint dxpessspd at high Iprelsdmonélamman it rusefulness of
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MeslioRie 3l THmrgee 1éﬂOW|tbé0A@Nemb\us detebs incprRERRdTby reference in its
entkPL¥ratfons Ghalbs irderpdrifitdSlshitdald [ailoVEGaS ERALdND an AMroved anal
o e e e oplue>anWgroved. analog
hereby incorporated by referepgie in its entirety.
[0130] Mel an-A, also called MART-1 (Mel anoma Antigen
Recogni zed by T cells), is




anot her nel anin bi osynthetic protein expressed at high
| evel s in nmel anomas. The useful ness of Ml an- A/ MART-1
W@3008/00992A i s taught in U S. Patent Nos. 5, 874PGB0SHNE 021609
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USE | N DI AGNOSTI C AND THERAPEUTI C METHODS, as wel |l as
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sub@itDing SEQURNGE dECIobeNGh BRR PateiUNAIR, (RE,3 B Ehtiddd ASOLAERD NONA- AND

D o e ey 1o KA MEARCURES, AN TE o8 ThERvor, whion i

hérehyanqomosttaicbylyyfereadesn @nertirétyr Thh eserof emtlogs étcgrporhing non-standard amino
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Strangerr 393 speeifia ig;rmgmmrcsepl}ses iﬁﬁ@ceg du thef usencf] supggagonist analogs results in
[ acids with a prinary
°‘1§%§ﬂ§°g?ﬁt?w’ %{ﬁﬂﬁg‘” [ owm@ u@?&bl lity is reported by
Bl antdh3d], J Thgs, ippnegmbodigent, theranalogs. can &7 usdE® cE@®sitions to stimulate
I X
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tatgﬁéar\ﬁlawrﬁlne ¢mhvdm@nt és;ptlﬁnmelafle(b teggixe 2tility iw thedesatment and prevention of

ne%gltaétﬁ%évual'dﬁEJsUd' ng the response to SSX-241.49, may
not fective in controlling cancer. Additionally,

e ef
wi | dl0133lpe Saxe 2ap1wdd-fyge §AKaas roudr amedgrathmimmogegents peptide that
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T}Qfs athgumlrﬁ?rlg t t Qfﬁnm ﬁEﬁW@l/}?&ﬁ&eﬂsgoﬁplexes stability),

target cell di spI aying the target antige
IR ERN} R« NI ECIECHY RRGPIOMTEStYIEY thaheewild-typ¢ enptope wetg@nalyzed for each of

hE LEASEBdAN
o4 AN 08, 5 GYA0LS Sl PSBLSALEHA, s oy
mepnh gl G‘W heraelog GembeDQEHSFA o Spiae PuResy fhaneleildfspe. Thus, the

arfalo@ Me& o e iPrdviA B Sing fsfagﬁqg) ‘cflealclflvﬂzt[)nto\ﬂe\(ﬂpro@edrgﬁh BAJ even show a
was used to de novo desi 9 variants that

regiced abilitydo psdiatstceriain paits thpa}rpcg@s},b@fstlll I‘?ﬁF@W@YﬁFd for use in another way.
FRIRRBHIL, | BRogsEHhattehinGoRe TRIVRY, HUFAMNAGRANE noybelbedBith @man systems
peptide, it was possible to stlnulateastronger
thi‘tﬁfﬁ}ﬁ@“?“é‘éﬁ)ﬁﬁ%mém?/aé?gent o anplify the naturally
000“{0'134’]9 | PRYRSRsIH S SRAMR SO ACRILENE 0find?Bbdobinted NRADBE& epitopes by
of clinical response, Thus, the binding properties
ingEPYTRtHIEt ORI qqﬁk?r;\%cﬁzmhaﬁ% Bedted applpgseletsmproypd bindipg profiles with
HLATRGIQURE hid édhan&ﬂ”iﬁngﬁrﬁig@rh&by anHd AITRSHodt Sahdsitl E)Yarrtp%s is the A27L
t he V\A|dt¥f ?f{) g)e were_ anal yzed for each of
pegiidn 3glos b Melparft 26y awtqpﬁpé’akm@e e abpEnbapced %Pngreh@ o specific tumor-

re@ive @'THEIE] {isro bb Yelbdi@dr MVBl A ARE N idinduhodotindXBAdptide analogs,” J Immunol.
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h h
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abi | it

roved. an eve ow.a _.reduce to
i 5% BEBRL Bl 1S PERIGH ALHe NG o203 pRepide palogeas demonstrated
i nproved for use in another V\%/




For exanpl e, analogs that retain sone activity, but
not all activity may be better in human systens that
wa@emeh@ar i zed to the wild-type antigen. [0134BCT/US2005/021609
Previously, nodifications of natural tunor-associated
pepti de epitopes by incorporating favorable anchor
resi dues have generated anal ogs with inproved binding
ungaw¥dcklbsingieasad binting podfdes utithsHdrd\ 2endiequirednd greater immunogenicity than
AROR0EHn ek |
1t§ {Xg éﬁat | xg}lglﬁg ngg)gt?epg%l h &ﬁ%ﬁ?gg g@l %egé?tm%trgf‘g ’f Tell immune
resmpm |t11at @ypreable to 'reaobripc thd Wildrmeapitope wésespd gq the gell surfaces. Similar
msdfﬁ&'honsrlﬁggbée\ﬁ bgl_rlred' cc\ééshﬁlﬁ VQ% §£Aye&tfleq'dtu or-assqplated epitopes such as
RT-1 | mmunodom nant pepti'de ana
GBI0fravAal7 (Parlesst et 6L/ Anproyeth rdastiontoif mlat@mhﬂaetn\yc CTL with peptides
fr(lnﬂ Ql%rrﬁa Iﬁﬁ'nﬁdanﬁge ﬁ:‘;lg(? ﬁ‘Bg%{e% gtf Hiﬁ ﬁ’(‘)&{) @f-%n% es *J Imrﬁunol 1996,
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cageprs, artieularkyi $HX-2 positiisdrndersand/onwmarsy d hiye arethos ark disgosed herein that
can Be Ql?&i%ylhk ){de\Mlﬁ&tlw&yd IS}EJHI%E %ﬁrogét%oa%ﬁ‘ﬁ)%gl sea[-yo]:ng@@ﬁreakpomt 2
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caRGAS: (8ARe EARIoPRER of SREH: lvzacfa@s with a variety of

i nproved properties., The inproved properties include,

but [8F36] not Embadimenss inglude,famdiias gf ens as mesespeptidgsiof 4 aej10ramino acids in
leﬁg@ﬂ l’el&ft&pﬁpgé&ﬁer&:g— QlemB'a‘éﬁy lhesy opmet Mr&kocgh{ei?‘ltestls (CT) Cimtlgr:n SSX-2
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suB&&ﬁioHﬁq tl%r@lﬁﬁfyf)@&ﬁﬁén\'fé t’ﬂ‘le ngtlﬁutte@ Emifib helad ¥P Qfan@lﬂlyt SR& members of
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SSX-2+ tunor cell lines both™h vivo and in vitro,

whi ch indicated that the CTLs generated using the

analogs vere able to recognlze the mnld type

PNP\NT N AA - a o, o, e e '



cell surfaces. In conmparison with the wild-type
SSX-241-49 epitope, the anal ogs are better candi dates
wo oenbve2adevel opment of cancer vacci nes. [ 0136RCT/US2005/021609
Enbodi nents include famlies of one or nore peptides
of 9 or 10 amno acids in length related by sequence
to amno-acids 41-49 of the human cancer testis (CT)
widdhiypg emitogsix-the HL A3panseanic a9yise el in ridhiohithiy diavedean tedied. Such peptides
cafBR AUAITER fnﬁmﬂn@ S@ﬁe2 &9 sgl?\c{rﬁ%@lx todv%d:me?&*eg?e?o@ %légﬂcg may be expected,
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fufRe FBaitHeAE Me odeh@ rﬁ&@'s%ﬁmﬁ&% Ha\Roddte krﬁﬁﬁed%@pemes but are still
substitution at a residue selecte fromthe g

reeQgRErS Y Agi(dt thapiecognyzes the wibstyppgequpnge 43! me-req% Wath the wild-type
sehibntd)er embodi nent, the anal ogs can have at |east two
substitutions at reS|dues sel ected fromthe group
consi0idlng Gne ephodipent relgigs to P@‘mpPS”aYPQH%?FHCTFP]?bPthHeSacompnsmg the

epittpd MGlog SR ENMBE can bE Brodddddd A9 Sb A the ANAo dg,atFull'tlﬁiaSltnbodlments relate to
rlUgl}zree substit tlons at . residues selecte fromthe

WS é,(ﬂqgliclélfni BNéfp aspiids wodnpgrsuclpgo ygggtldegg)r Siplyepgnalog, and their
exbfesstor! tHértfRgHh. The BR0sks BObolydepRied BathRWihg Gk, BdMBe encoding nucleic acids -

sulstitutions at p05|t|ons P2 and P9. In a further
<28 b §F nORPONeNFe Of FERHIQEERIC CCORPASIYRNSs RHEEYI4TI CojAROSKjons suitable  for

infr@gmpha@s ddteryRBat com@ititiPfurthé? embbditier enbodi nent, the
pepti de anal ogs can have substitutions at resi dues
P1, P2, and P4. In a further enbodi nent, the peptide
can have substltutlons at residues P1, and

M
furt . enbo pe an
v clolilst | EIPPURE A S8R Ea r%@tlgeamalp%oma o§5ions of e
seguERIK ABBKIF YYWWBe8 WHigiird 1)Ut inanfurthéNembodia@be ehel 41plo@\t8l be generally an

o B A0 R 21 B PP e o of Qoo <RSI YRY. ThEfedues or amine

aceighled intle) ip t}te fp’eﬁt&ﬂesaﬂb ﬁatfdrtet] ttd BeErsin @& r}? 1 -KPB Qtl (Pe P 10 P devgdte the position

ropertie e _one
R B bR 35 a i red, P A, G dises Je o PEpoftipd B e N-terminal

still recognized by a TCR th recognlzes t he

wi | d-type sequence (still croSs-react with the

wi | d-type sequence). [0138] One enbodinment relates to
epi tope arrays and ot her pol ypeptides conprising the



epi tope anal og sequences that can be processed to
i berate the anal og. Further enbodi nents relate to
woembeiw2@ci ds, particularly DNA pl asm ds, encpdi/ng005/021609
such pol ypeptides, or sinply an analog, and their
expression therefrom The anal ogs, the polypeptides
conprising them and the encodi ng nucleic acids can
Lysine apé P8 saprspending to fthe Grtamminge Maline do theownathesn sAlternatively, the residues
mBPhd fefedtd ¥y 6O gm%lyuc@ﬂg GFYhd ﬁ&%&n{@& d;%&é fﬁlvm@ﬁ; For example,

elivery, that constitutée further e
regjdugsi R2ris P@i@@]i aFtib difiermeingl primatygnehor motende,3gMe 2 (orP10 in the decamer)

is Q@thé&eas"mé %kﬂm i féhﬁ‘inaﬁ%l%o'rt T&%l@lﬂ% ng Pé P SAYSHGA *1Rr involved in
|gure . I'n aturther odi nent

T(?alh mt%@fﬂe@m bstigjsiqas ean |u§ﬁ M ammapldg lrmludmgétasgxd @zﬂlnos@tandard amino

aclRCIBITEA tHORE bAGIMnt Hle Lll?e Asﬁ.gltfb%p Gﬁ A:M acidd e dlsclosed herein,

residues or amno acld peptide ar
howgresy the pubsyitutienseflipelesed Pirmgar@ motpmcamoo b@ adéS ithat atCélchhell imagined
f
suQQﬂtfogé:’ ?Z?tta\epér %@ﬁglsamg i&%&*l&@gﬁg{{%@ﬁgﬁﬁe éﬁ'%ttesgﬁ 11.\lfh|e art may find
a nyrgbenef hBr@GTDdd rawowzboslcmlmw@d refpediners thaidnapcbe purchased or

cheRIEBSROALENDr LR WithGhanhBfdMenad, Val ine in the nonaner.
Alternatively, the residues may be referred to by the

pri n@#4Plact Aﬂwemf Popéblerenatagt Weret teducqdymetification of peptide anchor
redid60 kY ShicvE betfeP 'I{L%Xlﬁfmhfproﬁf&%hcg Lighdr gmhﬁnéjﬁ:%lseg eﬁclﬁ&ng at the N-
the N-term nal i mary anchor nol ecul e, whil
tepuipl PHmpRyeanghos éﬁ%msmopb atjths AY-fepaigalasscanliery amh?aﬂyl posmon) at the N-
tefmihdE Hﬂnﬂﬁjy W%Eondﬁ?sh&ﬂ&s (Pt afd6 PPNGoFBorR] €and at the N-terminal
prlnarlcy involved in TCR interactions. Substitutions
prnaRy/sesendaryyangieTn@  sd g2 pesitiangdd arisly Coerayingh pamarydanchor (P9 position).

Ftﬁ‘tﬁ&' 156&35&%{11 rﬂéﬁlf&tlorﬁ(&'t s anéﬁepl\@@idﬁég aQ@?Cﬁfcoﬁkdt kdsidufs were produced
the art. A nunber of exenpla am no acids are

to a}rg{pvagte”lacql,lépléqaﬁce forgs{{eaptigens, tt e mo¢i&eqtions ingJpded modifications at the N-

tergHiR4 pASES/sBRN@Ir ah6r (PP land P2 Bbsitidhs)Pfd Redohry TRMrecognition sites (P4,
i ncludes all inmagined substitutions, but are

P%%@{ﬁﬁﬂ’ér postien hwodifiersions et the Abtermiael Riinearyersndaneanchyre (P1 and P2

po&ﬁloﬁkéddlmddmcﬁﬂﬁls af the OBYmfirdalkimaty BRUEBEPIPIind At R88ndary TCR recognition
non- st andard am no aci ds |n cat al ogs and referenceés

siteH&> Reepdigel hrasiiens efurdier. deqaps walopy were sepdessd: for use

wi t hoid1g anahe Qﬁm&e 61’3 Iwhichl xQ:giﬂ\Qés Koy lmﬁf pr@ﬁuc@ 0&?1§10§4 &ith improved
anal ogs were produced by nodification o

ep
PropeEied rinvalved; amakysis tof siidkfseRfeMBKL tpél?t‘dFlL‘AteE?icgfdiSﬂ @‘Udles of TCR peptide

m@fa@fﬁdnk afd Fodoldi BRBEs thAMHASKIAANR ARES, Sohfe Irewduegar@bnﬁmy involved
termnal primry anchor (P2 position), he

in SRS HEERetsn aphipgicyresTengiy Y cvse marlbwyvolmd tlhs, fie knowledge of

hov&thdleliadies Rfel il Wd #iHle iRGIAR thAhdse MdEMEs &Rl in@Md fFPthe analysis. Further
ositions), and at the N-termnal primary/secondary

sop (Hothe (Wid-tipfy Tesiiupy atier PIBITESY. dRERNIgt @Ftn{hﬁ)élw%lf i YRl §pr the intended

inBACHA! whifDotR@Sart h&[lﬂ)refen%dl mheafihg t}ﬁﬁﬂ%y‘ QS& pob CI:\?hfor the 1nteract10n Thus,
nodi fications at t nchor resi dues an

in PRSFRRIGENSRE the 9P Grisd et dyen s g ﬁ\#@ﬂwteﬁ* &en ?Xa’F‘B]ICetP%Wé@C at the C-

texf’r@ﬂiusse héneﬂiﬂlsllagﬁéﬁrred Heb& rgﬁdjiefﬂeeﬁltsé Q%‘Eodu@é‘s' dlﬁﬁ)gg interaction with the
econadar

ﬂdTg Cat I gli?ﬂﬁalngt agg&‘i ErF%ﬁgf;nt tlg-g% 5}1 eTgFQNeve¥ modifications of

wilde§pg mlhrﬁ(erBSOSiaieeSpeb% epifdPesaBel/ 1ﬂéorﬁﬁatﬂ1@3fat'dn@lﬂ§)anchor residues have
nodl |ca%Jons at . t he N—Fern]nal [ secondar

y
EenRRALr WAOBL ¥ithy ’fﬂ?mvﬁgs ndigg) ng %‘B il pelpw ¥°&t and enhanced
imhda@ogdenic2y. Ond ak the Eﬂoﬁﬂ%ﬁ@beﬁlﬂﬂ lBRdmp(ds 9y thamdmbe;ﬁxe@md)@roy Melan-A 26-35

TCR 0 tion P 6 / |t|ons
PEORt {@ﬁ?‘gbi’c Sheat T2 é (gt y?@% thehate hegghg incorporated by
refeleptecd 0f emirbuyh Thesa,rtguﬁs etk ChailedSto fbﬁﬁowgteblarbah@@ﬁ with HLA-A2

erties inyolved. an sis of  studie
ol R D7 o DAL Bt 6 i gy h ReRe LBt B ned Melan Ase
i nteractions and previous analogs that were known in
the art. Sone residues are pri‘fmarily involved in a
specific interaction and sone are secondarily or even
tertiarily involved. Thus, the know edge of




how t he residues are involved in the binding to these

nmol ecul es was involved in the analysis. Further sone
w@booblaod | d-t ype residues are preferred, neanP@mUs1va$/021609

they work well for the intended interaction, while

others are non-preferred rreani ng that they work

poorly for the interact Thus, . nbodi
s+ PrdLrisntigh anaie demonsepied decapRealy iG] DU e With HLA-A2
mEEAREP R gredi@ ivauh6iRnidity thae it wild-peicodierpast. gﬁmanahg pat@nts with this

preferred anch esi due becau it p oduces a
anilfe FSESOGHOM | el HAMTRTotPGES 061 BB ALE § TR gLeLype epitope

présBfied B @t QEN SeHfdces. Suhisk iniddifRafidhs SNeEéESIbtﬁiuéﬂ sudleasefulyr with many other

nodi fi cati ons of |ate
tunapy-gsgpgEaied Byltqpﬁ%%rlbasréﬁohégfaff&gf Mt ? E‘E‘P‘ﬁhéq%@ 2539-48,
19b&iehictOie 'Bafe@} fhdor@&atb@ﬁfirdﬂtréﬂ%e Ilrmﬂef am&!ﬂy)bﬂélcﬁ BE9- P Vednesi S, et al. J

gy AL a0 P SR BT AP RS e
i’:\n al[ops29f MrhébBhoteeZF-3% mafyi ﬁeﬁm&s (t(‘s/arhlfs‘ﬁﬂute ibyolets aadesirel to substitute
nmmun,

: - 1750-8, 199
befter 155! gﬁsa\y}gg 861 refaupng 81?]%151? aﬁ tpei §U%WF? ngtrtl% ep1¥ﬁe that it will still be
re€ghi@éd sy T eglistvetineh recvighieel the avildaype @nqiea tihes, (i:romll embouirieht, one or two

HLA- A2 no| ecul es srnc |t | ack n r
sub it <3 DR FRAE 1 A1 MIg-HPE shotde: B n s IRAE more than tvo
suﬂéiﬁltlons 28 bR dORGHOVIRRBPe RPTALIGANOG G201 cBiss-AQdtlvity wrth the wild-
tyy?ﬁe %e anal og denonstrated unequi vocally increased
g profiles with HLAA-A2 nolecules and greater
| MTL0O4EENi CiThys, igbrrullyf the \porkt @f thy peptadeuhdtes pamltvcd in TCR recogmtlon is’

o SRR D8 el PR BL85 RGP0 e wis
tyﬁd'@mpd drot ypepRpa pepfide thprseeweninedased 1ﬂdnm0garhdﬂy3&m¢%u&h Because the
Simlar nodif

| SUCCGSS
P I RIrgoond RO aﬂﬂ‘r%b’ Z\ggﬁ%lf“%} 68‘3 bﬁ}l Vc? DES DRIt e Eﬁﬁ%k the process of
préd@fRinglimprRed kilfrumslbgdidl@;ty,ebnmhnly Jthtonghi improvéd 'b(lﬂ)n;g properties, it is a

ncor ora
e IR TR N —
idedtifldesinéd shivstitutiohs. Sinditf Gpnsid@bddidas appmmrhevdarhohy-tegmnal position, PQ
er eby incorporate ference in its entirety).

wFlﬁlri%ﬁ arrh’s oF Igtefo%\dﬁﬁ bm%nﬁny resi dues to substitute _

I nvojorey a dwss, ireorfe@nbodisint] tit enaldgatah grcludes ewestiount the P2 residue
th?ttfig.k)ltﬁt{tgsflﬁaﬁgrlegr??rpﬁho@% resrugeugtggrﬁtlhzea!i b{p %Fém% W%u%hrte%%dlment the
hydesphoic zesidhdrasontan qbotsyqse nape bld]memde'l' thas, Inn ﬁuﬂner embodiment, the residue

atteﬂﬂgcggwi)%%%tg étg talmCP € h){ds optk)msrit{tlc lé)ﬁﬂlé) % a ng@rgre I{B?Q%SIV gesidues P1 and
P2 bath chmbe smsbmteritwt}u oors hydmoplipbicrmasidues.o In fisthey erobodymprats at least one

ti ||
re? ﬁlg %‘?’?UP fly e %3 IrtJ)F Isu Et?tu?g :&[%gf %9%&5%@%%’( 'aa?f lletc1§/t &%}I'ngdues at P1, P2
aric%t can be substitptedt Inchefuttliva tmbalitent of lastitworrestddRs at Pl P2, P9 P4 and P6 can

bcf %1% %eé mglﬂdllnsone og ?nsr’)lrerr‘félm\il%s ﬁ'\lﬁig’ﬁ%d ’?"b&%{?bolgds? ;gg?lcﬁ
W t h[01hE WI Iliﬂlrthdzrypésteprmg pétho@opsx@canply@ecoadg@pmvglged in binding to
! X ci d dary TCR
162%, AL A0S oL TRGREILC s skl AR o i
biadidg pwinbetide vanzehaatb enabogs et 5tillbindhans| predic ,resprase and dO not interfere
h QR Gdidr¥ f self-anti
<R S5 LA T YR BMIBHE R e s f s
Tpnses‘ @eﬁléﬁeogudgsitpatlmt iwhn hgs camcexmapyabernartisdy tqﬁrlzed to the antigen. Thus, in
ﬁgrd{o o'v?r%rlaé){ﬁt wﬁfaﬁcenﬁg&al thd ?etéﬁ?x(s%Me%EtYw@Q% BOSrefefible to an analog
nti esSired substitufions. Simlar considerations
with pioge m:prqvhé innmwivgsnjcityebespysalit Wil Se dasplikelypg beyiprogpized) ag gself” by the
u&ngg sejyportant for MHC binding. [01441 Thus, in one
enbo nent, the anal og can include & substltutlon at
the P2 reS|due that substitufzgs a nore hydrophobic
residue for the wild-type alanine. In a further
enbodi nent, the hydrophobic residue al so can possess
a more bulky side chain. In a further enbodinent, the




at Pl can be substituted with a nore hydrophobic

residue. In a further enbodi nent, residues P1 and P2
whoedoh/oe®e be substituted with nore hydrophobi CPCT/US2005/021609

residues. In further enbodi nents at | east one residue

at P1, P2, and P9 can be substituted. In a further

enbodi nent, at | east two residues at P1, P2 and P9

can be substituted. In a further enbodi nent at | east

two 1.esi dw@é&rndhalPloxikidl prizfaryneugd nkfdification(P2)

substituted i ncludi.ng ane or nore.regi.dues. inval ved,i .
ToR BMBl: g Tf Bl pRRa e EpF By iR Rina} it G6d of the pepride
and@s thd 08 &rminhlypredmeingatary yhchory dt isgeimiarilybintd vedgin ttiee intBfaRion with the

MEG 0 T BT CBGHOATY T OO R AR ARt RGP 5! QL ei it ma be

seg@riaflgireroRBdin0DGR irtadctisis dido. Hihng seiRdtupéreditithés dite can result in a peptide

_and d | nt ey f i th the binding to th
PR L OB LT BPnS %6 vED BoBRTAL TSt BP R b Ter
I SSUPs4f sdahé alaiihé fpambat thislpusion n the elldHtypb e&merse igenerally believed

atient .who_has .cancer b rtially.tolerized to..
tot éxoxgﬁrtefeérgg .for.afl??dgt,erafthon \glﬁ'%;tg? ﬁltl-fg,a%]\c}lgi;ué% n’léhuts,rpéftjerre embodiments of the
anhlope hava aesubstitut@n at s pdsaion.r ¢t anenemimdimengahd vrigiyal Adn4béound in the

S 30 H A BB e RS BRN R, any e oo
aniie€ agdimagte asd Tiwhlding aday tMahis avdilabia neksopsit te wne of3RilVithe art, including

2006/ 009920, PCT/ US200Q5/.021609. . 1 termnal. pr.oxinal. .
sHBPR AP AI0 MG R RARPORCRSy P BB flpins Ala a2 s
supstituted withaahwe hydrofhobic 2nthoNicidealsn prabessing @ bulky isde ohait. h€xamples of

- peptid and is the er,m nal .oxi mal - prijrmar . :
BN EPPhobft frang pichapr S iR drevisbiHed R LR VAR 2, Mgty c-aminobutyric
acvd, Norléegie aMHSomBlirecul e and substitutions can result in
i nproved binding and stability. However, it may be
secondarily involved in TCR interactions al so. Thus,
substitutions at this site can result in a peptide
with inproved interaction with MHC nol ecul es as wel |
as inproved interaction with the TCR [0147] The
al anine found at this position in the wild-type
sequence is generally believed to be non-preferred
for the interaction with the MHC nol ecul e. Thus,
preferred enbodi nents of the anal ogs have a
substitution at this position. In one enbodi nent, the
original Ala 42 found in the wld-type sequence can
be substituted wth a nore hydrophobic am no acid. Any
nor e hydrophobic amno acid may be used includi ng any
that is available or known to one of skill in the art,
including standard am no acids and non-standard am no
acids. In a further enbodinment, the original Ala 42 is
substituted with a nore hydrophobic am no acid al so
possessi ng a bul ky side chain. Exanples of nore
hydr ophobi ¢ am no acids includes, but are not limted
to: Leu, Val, Ile, Met, a-am nobutyric acid,
Nor | euci ne and Norvaline. -31 WO 2006/ 009920
PCT/ US2005/ 021609 TABLE 1 N TERM NAL PROXI MAL PRI MARY
ANCHOR MODI FI CATI ON Cat ergory Pepti denane Sequence: :
Predictive Half- Relative Stability Cross- Scores
maxi mal affinity (T112) reactivity-and (R N H)
Bi nding (11M (Hrs) : fctavidity (m) (native to

— .

I

-
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anal ogs) Native SSX2 41-49 KASEKI FYV 22 / 1017

14.64 1.0 11 1 peptide N-term nal SSX2 41-49 (A42L)
WOKk@EKMOPA0/ 28 / 73228 8.89 1.6 19 0.03 Pri marpCHOSI¥05/021609

SSX2 41-49 (A42V) KVSEKI FYV 22 / 6407 5.2 2.8 20 0.03

SSX2 41-49 (A421) KISEKIFYV 26 / 10068 8.8 1.7 22.5 3

SSX2 41-49 (A42M) KMSEKI FYV 26 / 52887 8.8 1.7 22.5

0.1 SSX2 41-49 (A42(D K(DIARRENVB B NNB 10 Al a

Al a) SEKI ﬁa}d f%/ T
Leu)) Le Wﬁ%@ﬁwg&%ﬂ%ﬂ @P@Eﬁ ﬁﬂ%ﬂﬁf@%@
Bk, [V d'fﬂr?@ FE%{V'?%?O ‘j;é g ‘fB Cross:
N A 3;&‘S:A4.2 Nab-2 23EKI FYV SEXZOEL- , .refac(;t:l‘:z'tand
~;,“;9N/A 0.3 442 Abu ¥V 4 J ESEKI PRI (natwetg‘
1 M2-Ne- §S<2 41- 4P, aSEKI FY 4 ogs)* -
: % : Ma -V -SSX2 141- 49 | bSERLFYV. A 18. 4. )
Nﬁlw@ I\VASSX244\42 A| b [RASEKIRYEr m2hal01spcthrdarly thchor 11 1
peptidti fi cati on (Pl) [|0148] Th¢ N-terpi nal siecondary
Ndemoinar |5SX241d9 {AdRl9t|KESEKIFYV a¢28d 73@28 | h&.88F tier né nys. 19Thifs  0.03
Priressy dudg is Lys 41 dnd is defined ap a secondary anchqr
Amobgri due in i nteractling wiwth|{the HLA- A*0201 nol ecul e.
However|SSX241i48 (AMPYqKeSEyERYEd | 22/ 640%| | rE.2r gct2.on|{w 2h 0.03
the T cebX2 4140 ¢abipr|RISEKIFYY C¢26/30088 feg.ee.| 1Ther efopse, 3
modi T 1 dgsxaonsi9 gld2my KRSEMISIVL 1| 257 5288n| geger at e1.BoIe 225 0.1
heterocss)tz@-@?alz(@c&(mhat are gRre; INgunoggp! ¢ ape 10
more supkpbl e for thg)sgrwey opnent pf tumgr vacgi nes.
AlthPUQBSXZHﬁ-4bY/ﬂQ(fDEK@t this| pRglt)omgs [gaper al Tys N/T
consi dq[ & draseirygyibstitupions cdan result i
N gNT Y [5G thaPOIR®L L1 €5- | L ORAYT | T, [ TNBNE N/B 3
embodi nggy. the orilgipgkrlys 43 fopnd in fthe wild-tyge
SequeNUgsx LAl PE SURRA T Ut ef AT T8 € (MYBOPGiE C >10
am no geissiNg Ay Or|eg ophobic amino adid cap be
useu | 1Ay all ial 1 S|av I apl I [KTI Tt g
of ISkI I E&%ﬂéﬁ artggm@(\,udl ng standgrg amwgf e}g\luAésL 3
allta T10T1 IU al I a I I II I TOQUT T,
t he Lys E%%g be sybﬁsﬁtslgwtred Mth 3'55 w9 N 0.3
SSX2 41-49 KNIeSEKIFYV NA 5.82 25 24 0.1
(A42(Nle))
SSX2 41-49 KNvaSEKIFY NA 1.4 1.3 N/A 0.1
(A42(Nva)) Vv
SSX2 41-49 KAIbSEKIFYV NA 18.4 0.8 N/A 3
(A42(Aib))
2. N-terminal secondary anchor modification (P1)
[0148] The N-terminal secondary anchor is the first amino acid at the N-terminus. This

residue is Lys 41 and is defined as a secondary anchor residue in interacting with the HLA-A*0201
molecule. However, it is also engaged in the interaction with the T cell receptors to a certain degree.
Therefore, modifications of this position can generate some heteroclitic analogs that are more
immunogenic and more suitable for the development of tumor vaccines. Although the lysine at this
position is generally considered to be favored, substitutions can result in highly improved properties.
[0149]

can be substituted with a more hydrophobic amino acid. Any more hydrophobic amino acid can be

Thus, in one embodiment, the original Lys 43 found in the wild-type sequence

used, including any that is available or known to one of skill in the art, including standard amino

acids and non-standard amino acids. In a further embodiment, the Lys 43 can be substituted with an
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- 32 WD 2006/ 009920 PCT/ US2005/ 021609 ar omat idc am no
aci d. Exanpl es of nore hydrophobic am no acids
WO Dalc/00820 gﬁt are not limted to: Phe, Tyr, TrEI/US2005/021609

D-Lys. Table 2 N-TERM NAL SECONDARY ANCHOR

MODI FI CATI ONS Cat egory Pepti de nane Sequence

Predictive Half- Relative Stabilit Cross- Scores

FEAUGAMING 3% Expniples pf ye hyssaphphic eino(aidNlindjudBi tdiafethot limited to:
Trp,HEe D-IaRd fct (M) avidity (native to

Pglﬁla?g)gsn)s Natil\%g SSX2 41-49 KASEKI FYV 22 / 1017 14.64

1.0 11 1 N-termnal SSX2 411a8e2K41 F) FASEKI FYV 23 /

L5 55, LTI S PO

KIRYRAL( T BT Y

N-telr@nab |SSXBHAD(KIFIFD — MFRBEIFYY T SSXZ A L1548 53
SecondgiBt NA 24.1 0.6 N A benzot hi enyl) Al'a)
Ancibnzpt hi enyl ) Al aASEKI FYV 3. N{terning
secolSSA-4MKHIN | calWASRSFYVP2 and | 2] 13001 >10
enboISFAAH0 (KHXY h pYABRKFYV and s e o desse/ 3

SOOI Drlys) {RLysASRNRYV] n | npNaved RBndi mB | N8 | 510

1 [SEX TS0 Paa), | [RhhSEREYU o Th ANk ur{ Fes dnfeadi el T o1
he— SXAHLALKU(ORa) | JChaASBIFWNY oduchd NApr OvEE $t als 1] e | >10
of bf i 459 JKqTRRe- PRM-FRRECEM e. | I nNAur{her2 | 22 | > 3

[orlstabililty not

. - - [Pheld- ERTE 28u{ 14t hlemA 3
l”pr@rVd%ﬁ and rm %5 L enl o }%Fggn 're%cej’ suich as
PTOPESL! TH gt kM O-nlethyl-T) risééﬁ'?g ' "ﬁl{;g’F“fQ 0 20 3
act by " SCOUN T ON By 3 tolerized) Phofvidug .
- 33 9@23‘4“@' Y p 3 T7 Uoc 00T U 1oy 241 | 06 | NA 10

benzothienyl)Ala)) benzothienyl)AlaASEK|

FYV
3. N-terminal primary and secondary modifications (P2 and P1)
[0150] In one embodiment, both primary and secondary anchor residues were

substituted to result in improved binding affinity to the HLA molecule. In a further embodiment, the
double substitution produced improved stability of binding to the HLA molecule. In further
embodiments, the binding and/or stability was not improved and may have even been reduced, but

other properties of the molecule were improved, such as activity or recognition by a tolerized

individual.
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Tabl e 3 N-TERM NAL PRI MARY AND SECONDARY ANCHOR
MODI FI CATION Catergory Peptide nanme Sequence
wazeabaweoe Hal f- Relative Stability Cross

maxi mal affinity (1112) react

(1/RA) (Hrs) and fct (nmV) avidity

ivity

SCRIBBS2005/021609
(RINI'H) Bi nding

(native to

anal ogs) Native SSX2 41-49 KASEKI FYV 22 / 1017 14.64
1.0 11 1 N-term nal

YLSEK EXYRRfNAL 2303,

SSX2 41TahlB 3(K41 Y, A42L)

' S 481 - 8 16°£591 1
N-tehindiO0  [S6X2 474F(KMY, A2 PPASERIRYVAS 287 de2dd | Afigl)] VIEDER 5oV N/T
Primary/Sécord6243 4. 472 3.3|>24 0.3 | SSX2 4[1-49 K41l W [ A42V)
daryVkBEEKI FYV 21 / 8421 4.82 3.0 {>24 1 |SSX2 41-49 K41 W

A42M)  ORRBHEINHNATY, 282V) [BBEKIRYVG.[123 /2420 [>2161 | SBX2| 432449 0.1

(K41W [SSRA1-19 (W1 BEAKIME YXMSERIFYV 1373695@. (98 22. 1] >@61 (. 324 3

SSX2 A[SSXpa-AqqUAY [D4ql)y SYISEKFEY N/ZA/ 828 5. 8515 183 A48R) |L 1

1+ F.A%42L1 QFLOBRAFYY D-|L38496243(|D- 4BV A 2310 5] 028 03

N A 101SSRAPYEH (K415 MHAVEHIEERFYY 1422 /882 efr #i6fkal | 3.1 24 0.1

nr i mar SEXRd-AHKAF 24 (RMSEKIBYY |61 9648 [na858nrli ndid v | >24 3

nodi £ | S44teAd (KNBA42)pIFISEKIIYOO)| 26A18236] | Bi368 (- t &F i n2¥ 03

Valof [SPXRd1-49 (KW AdRd (WISEKIFWe [i 2 1 962436l #H2 |a Pt efetXeq 03

anchor SILILAIAIN lm.ws%fw) 21464;;18\ et 82y thgag = !

: AQ{KAT. 5Bar] 2 S

stbsti é%g%{ﬁ%ﬁ“)ﬁé& 4%'))52%'935’?"3& o0/ 13235, dn%ﬂsi fly %hi ‘h>254 %

. - - S o . 8 . .

am no BT TPV apy oo Woving bri et dnd

subst i [k 1S EE '(D§9§EKiFQ t h&”absent® df Ghe| o 10

nor e term nal rmdi{#l cations al so.| [0152] Thesge

modi 11 cati ons Were shown to 1 nprove oinding affinrty

and stability and in

embolli merfgermipal primayispeopdarynanchor pad E€-tesmipah psimary modification

some cases resulted in anal ogs
wi th decreased cross-reactivity. Thu

S, in

sone

resul ted pp, By ffARtg)de with inproved binding and/ or

stability w thout

[0151] The C-terminal Val of the wild-type peptide is generally a preferred anchor
residue and primarily involved in the interaction with the MHC molecule. However, substitutions
were carried out to identify which amino acids improve the analogs having primary and secondary N-

terminal modifications. These C-terminal substitutions can be used in the absence of one or more N-

terminal modifications also.

[0152] These modifications were shown to improve binding affinity and stability and in
some cases resulted in analogs with decreased cross-reactivity. Thus, in some embodiments, the
substitution to the C-terminus resulted in a peptide with improved binding and/or stability without
decreased cross-reactivity. However, in other embodiments the substitution to the C-terminus
resulted in a peptide with improved binding and/or stability with equal or decreased cross-reactivity.

Each of the molecules can be of use in certain cases or in certain patients. In one embodiment, the

valine at the C-terminus is substituted with a large aliphatic amino acid.
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decreased cross-reactivity. However, in other
enbodi ments the substitution to the G term nus
wo e®alb®med i n a peptide with inproved binding andl/v§2005/021609
stability with equal or decreased cross-reactivity.
Each of the nolecules can be of use in certain cases
or in certain patients. In one enbodi nent, the valine
at the C-terminus is substitdtedwith & Iarge
al i phati ¢ anNfRERMINAL PI&MM%’/%E@@NM@-Z‘QNCHORAND
2005/ 02160
Engfx/K?ew SECCNDA TM}WA&WWWT@NMRY

3
R

Neltive a 41-4 I \,_ 411 2100k 11464 £vdif) Eyvil 1
';,ﬁea’"r)g' cw;sgiz v 23 SEKEX V, WS Peex30h1l ad 4 ka1, | >0
% YA 16 }‘) 601 6/9 2.1 16 1| A42V]| VA9A]SSX2 ¥l1-49
te(nhﬁ&ll: ~VSEKI FYM 16 601 17.8 0.8 22|>10 ?\42V, VA9OM
P88 2ncdt 49 (K41F, FVBEKI FY(Nle)| N A 5]59 2.6 >?4 ?10
A42V, VIEBKI e4SBXAKAL FISEFVAIF, [PdB8I FY(BWa] NeA 88 T 03
7.7 20 (M, V4882V, VADNva SSX2 4(1-49 (K41F,
FVSEKI FIéSKE VAIH4P NK4AF [FYSEXIFPA 8 22| 100601AK2Y6,9 VAORRVAl 16 1
SX2 411MY, Y4|%I)1 E F%/;E%{;Y(Al b) %@EN AY(’\gAQ ;\VOQV :1g2243 -
) vl Ka1F, K| F¥(8bl)) 0! >1
éf]-gvzon?ﬁ\P \/4 u N gnr mnal SSXP 41-4P (A423V,
KVSEKI Fiﬁ 449'1 fgéﬁ41ﬁ_§V§§KfY@IeN A oNA 5.59 26 >24 >10
SSX2 41-49  (K41F,[FVSEKIFY(Nva) N/A 1.89 7.7 20 0.1
A42V, V49Nva)
SSX2  41-49  (K41F,|FVSEKIFY(MeVal) N/A 17.9 0.8 22 10
A42V, V49MeVal)
SSX2  41-49  (K41F,|FVSEKIFY/(Aib) N/A N/A N/A N/A >10
A42V, V49Aib)
SSX2 4149  (K41F,[FVSEKIFY(Abu) N/A 343 43 20 1
A42V, V49Abu)
N-terminal SSX2 41-49  (Ad2V,|KVSEKIFYI 20/961 13.9 1.1 N/A 03
Primary V49l)
Anchor, C-
terminal
Primary Anchor
SSX2  41-49  (Ad2L,[KLSEKIFYI 26/10984 | 5.682 26 N/A 0.03
V49l
SSX2  41-49  (A42a,[K(D-Ala)SEKIFY(D-| N/A N/B N/B N/B >10
V49v) Val)
C-terminal SSX2 41-49 (V491) KASEKIFYI 20/152.56| 14 1.0 N/A 10
Primary Anchor
5. N-terminal primary/secondary anchor and TCR residues modification

[0153] The TCR sites are generally recognized as residues P4, P6, and P8 and are the
primary residues involved in the binding to the TCR. However, other residues may also be involved
in the interaction to a lesser extent. In one embodiment, one or more of the sites primarily involved
in TCR interaction can be substituted to increase the interaction. Preferably, these substitutions can
generate heteroclitic analogs that do not interfere with binding to the MHC molecule, but overcome

the tolerance issues of the wild-type peptides. In a further embodiment, at least one TCR substitution
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Primary V491) Anchor,

41-49 (A42L, KLSEKI FYI

WO2QEDIBEX2 41-49 (A42a,
NB >10 V49v)
KASEKI FY]

N-ter

rn%mflp@étw@rﬁt fegst 55 subptiution®

thd &6 RIoA %fjar@SonE%S fHEST thR4P4, P6, andP® JoSitigittadbe atprr amino acid. Ina
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m nal
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t er m nal

Primary Anchor SSX2
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dT
! nsttion P2, @fé\é%crpl’

SSX2 41-49 (V491)

a

K(D- Al a) SEKI FY(D- N Ap@d/BS08B021609
Val) C-term nal
20 / 152.56 14 1.0 VA 10 Primary Anchor 5.

pri mary/ secondar

E‘}S/ ! gu%ﬁgr embodiment,

t he

Wmévlé?d‘m%ﬁ‘h@F SPRSEUEER §2 R, AL PTOB e aing g’F{‘z‘g"’d p°?‘H°”t

erﬂbeélﬁ{eﬁcﬂhb QibsiitQtich daf 58 & an@iXé SIM with B 105e1iPRHENO dﬂdﬂellihﬁn at@ogtion P6. In
%l?lg’hgaé atlﬂger side chain to preserve

t hese substitutions can
interfere
but overcone t

e of the sites prinmarily invo

nor
a fP’ﬁ‘?eé embqdipent. B suBitation £a1 b ANGHIRORCH

thd iffeRicB&L | ON. er:
generate heteroclitic anal ogs that do not

with binding to the MHC nol ecul e,

Pref erably,

t ol erance i ssues of the wi | dablype pepti des.

further

errbodl ment

SRRy ot

at

AN ﬁu@“{’%éﬁt@ lﬁgmlﬁi’m

In a

he

In a further

NatIWne_l A f oy 4TRRP N A AL
gl 8%2?14.1 %K‘*a AR PRI Vac) 4 W
ndar?' & |chain to preserve| the interacti{ le 5
AnchoF TERM NAL PRI MARY/ SECONDARY ANCHOR A S| TESE
sitesMODI HI CATI ON Cat ergory Pepti de| nane Bequende
Predi [gEx2uesd{riF -a4dvei4an)[rveNkBivabi | 20090501 0897 Jcdseg N/A >10
maxi n@bx2ah-#9 (RA1E WALVTELAS) | FVSSKFRY | v| 20y 2054 IR/ NIF.BY) | Bioddi|ndi/A >10
(1T RABSX2HN-89 (KARMIVCEAAT) MAVIBTKIAYV di | 80/ 205mat 1244 tlo 1.1 N/A >10
anal olgSy2 4INag (KaME, ASSHXEH4Q)|FVEQKIRINSEKR0F 2034 P2 4081010414, HA 10
1.0 1590 4048 efdimalrSINSNEKIFXY| (RN |, 142V, E44DNA 10
FVSDKIEf#Ng) 21/ 8421 13.18 1.1 N A >10 1Prinmary/ Sedo
ndar y[SS8ncHdp, (KR A42V,[FVS(Nva)KIFY N/A 3.8 39 >24 3
E44Nva) Vv
SSX2 41-49 (K41F, A42V, I46L) [FVSEKLFYV | 22 /8421 7.8 1.9 24 3
SSX2 41-49 (K41F, Ad2V, 146V) |FVSEKVFYV | 22/8421 N/A NIA 24 1
SSX2 41-49 (K41F, A42V, 146M) |[FVSEKMFYV | 18/8421 9.2 1.6 22 >10
SSX2 4149 (K41F, A42V,[FVSEK(Nle) N/A 12.8 11 19 10
[46Nle) FYV
SSX2 41-49 (K41F, A42V,IFVSEK(Nva)FY| N/A 6.21 24 >24 1
146Nva) Vv
SSX2 41-49 (K41F, A42V, Y48T) [FVSEKIFTV 24/ 1531 3.9 3.8 24 >10
SSX2 41-49 (K41F, A42V, Y48F) |[FVSEKIFFV | 22/8421 8.8 1.7 20 10
SSX2 41-49 (KA1F, A42V, Y48S) |[FVSEKIFSV | 24 /1531 3.8 3.9 20 >10
SSX2 41-49 (K41F, A42V,|FVSEKIF (Phe-| N/A 10.6 1.4 24 10
Y48(Phe-4F)) 4F)V
SSX2 41-49 (K41F, A42V,|FVSEKIF N/A 5.85 25 >24 >10
Y48Phg) (Phg)v
SSX2 4149 (K41F, A42V,|FVSEKLFTV | 24/1531 | 567 26 24 >10
146L,Y48T)
SSX2 41-49 (K41F, A42V,|FVSEKLFSV | 24/1531 N/A N/A N/A N/T
146L,Y48S)
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sites SSX2 41-49 K41F, A42V, E44N) FVSNKIFYV 20 / 2054
8.97 1.6 NA >10 SSX2 41-49 K4l F, A42V, E44S)
WEUBRMOBY 20 / 2054 17,5 0.8 N'A >10 SSX2 41P@DU§HA021609
F, A42V, E44T) FVSTKIFYV 20 / 2054 12.94 1.1 N A >10
SSX2 41-49 (K41 F, A42V, E44Q FVSQKIFYV 20 / 2054
40 80 4 NA1Q _SSXp 41-49 (KAIF._Ad2V. FVS(Ne)KIFYV

N-temaEK[SBKE] 4196 A (K4, B AdovAFvEBKLEPA Y§/3 )
Primbtf8del-| 146 M@ Y vadhVSEK( Nvaj|FY N/ A 6{21 2.4 >24 1 “146\va
ndapSX2 ¥1-49 (K41 F, A42Y, YA48T) FVSEKI KTV 24 |/ 1531 3.
Ancigr.8 @1 >10 SSX2 41-49|K41 F, A#2V, Y48F) FVSEKI AFV 2
termnalg42fl 8.8 1.7 20 10 $SX2 41-49 (KALF, A42V, Y48S)
Primery KIFSV 24 / 1531 3.8 3.9 20 »10 S$X2 41-149 (HAIF,
A”°'R4§J\‘:'7 FVSEKI F (Phe- N/ A 10.6 1.4 24 10 Y48 Phe-4F

SItes/I -\ \ / JalVie N, K|

ARV [ KAE AADNL E\l:EI/I |l AL 2 >2/
>10 E%% ﬂﬁi@ﬁﬁ‘g)’ v MROEYSEKIFSy ™ Eﬂﬁbsk Ay | r—"@s kKMETy  >10
2411531 5. 07 2624 —>10—H46L 48T 5524140 K4tH——

A42V, FVSEKLFSV 24 |/ 1531 NA NA NA I\VT 146L, Y48YS)

- 36 20, CT/ US2005/ 021609  Cat ergory
pt de ng%ﬁﬁggé&ge Predictive Half- Relative

St abi0|15‘ﬂy Ciln semSembabmeras itheaC-tafriinah irdsidué 'Eén'l.Bé modlﬁed to contain an

ar%iﬁ%ttgé\/}}lééléto)f; gh?#él{z wrbgéelﬂgécncg 'fhus fi RAe?g(argp Rl—lf thF H?pﬁlgf 1s§§&er (nonamer)
thg PI4gsiducacar, bepmodified-VEEKE H_aﬁt\ld]:&é ZBOH)-IﬁerS(dEcaﬁieﬂ)Zthe’]’OO residue can be
mg{ihg@r Weﬁ?eﬁ)g' M@Esu\{é §;1|— a p¥ét9d%) ornaggl%g that has increased stability in biological

media, including but not limited to blood, lymph, and CNS. Preferably, the peptides can retain the

other necessary activities to result in an analog usable for vaccination or as an immunogen.

Table 6
C-TERMINAL AMIDE

SSX2 41-49 KASEKFYV | 2271017 .
Cterminal |[SSX2 4149NH2  |KASEKIFYV-NHZ|  N/A N/B N/B NT >10
amide
SSX2  41-49-NH2|KLSEKFYV-NA2|  NA NB NB NT 3
(Ad2L)
SSX2  41-49-NH2|KVSEKIFYV-NA2| /A N/B N/B NIT 10
(Ad2V)
7. Decamers

[0155] The length of typical MHC binding peptides can vary from about 8 to about 11
amino acids in length. However, most of the previously used HLA-A*0201 are 9-mers (nonamers)
or 10-mers (decamers). Thus, in one embodiment, the analog can be an analog of the wild-type

sequence SSX-241.50. However, because the wild-type 10-mer does not have the correct binding
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Anchor, C termnal Primary Anchor, TCR sites SSX2

41-49 (K4A1lF, A42V, FVSEKLFSA 18/109 6.2 2.4 N A >10
wad@k/oX86, V49A) 6. C-terminal anide [0154] |PCHURE05/021609

enbodi nents, the Ctermnal residue can be nodified to

contain an amde in the place of the free carboxylic

acid., Thus, for exanple, if the peptide is a 9-ner
mqt aresher§d n imsnumglogisaliagiaty cial)-er vras @repted By substituting amino acids at the
PII%QM&%B %eﬁtlf%ﬁ%g RIeffe Q¢ ARLS wﬁ&‘ 8pEHth Jn%gsd@& &Re Pe

fied. Preferably this results in a peptide or
analog that has increased stability in biologica

medig, | q@énmlﬁ,ggrguﬁlepot limted to bl ood, |ynph, and
CNS. Preferably, the ot i des can retain the ot her

necd8&%ty a&flih\fpﬁereése tp guges Ui andr] Ba Anyatssifesg cersalpn ke qubstituted with

coNRRRHNALMMHY RidsS BRse W QERBmtidRPLA e pgrﬁml\% of the above
AM DE Cat ergory Peptide nane Sequence Predictive Half-

Su'ﬁélwézpn%atse%qowewn effess sA}t@*a%tVFkyi qopseratiye BHstatiqnadn be specifically
at ?ésfd'uEH tht ded ddidelidrd tf 6d 1naM’v§i ﬁlycmy ORA e vilisndia 1rr(a§Msecondary, or
(Hrs native to_ anal ogs Nati ve SSX2

evm&sﬂaﬁwl 2%4 S\rqsei}}vs lmeﬂumml%a P7) Fogexagiple, Hig|Sergms)ep position P3 can
beAhibditn Sz i tKAREEIN Y \or MR o o] %r@dlklé %annIloElOl' @Bﬂl)d %uch conservative

SSX2 41-49- NH2 KLSEKI FYV- NH2 'Fp 2L)
sulestifupions) do ot \gLgnifieentlyiaticsh the petiviy af F@eBmNpB hqpvpve_[om some embodiments
the(y%g}&reZse cERARNRN ficl S ldo&tasd B&talroRGYiRes0f typical MHAC

bi ndi ng peptides can vary from about 8 to about 11

amno acids in |length. However, nost of the previously

pnmgs@1H5A<AnQ 1 are 9-ners (nonaners) or 10-ners
decaner s) , in one_ enbodi nent, the anal og can

be
an dRki7hg oMatm éeaquaeaagﬁﬁ@ 2 GEE O cebasispensy ndiggpects of analog design

ard @¥RYed abd¥e C@tﬂé?eh&@ll%r' A \'2/1%31&3 td e TB3IX - QR®pE At isHE Y& understood that
the correct bin - 37 2006/ 009920

sughctisglepiro s He01 rped }f-’otol this;3nd ShsARat SBitaPRTFTBligY regtatement of such

difokir¥ Wiy be Rinkiiz¢WEfor thesake bEsERE. by substituting am no
acids at th P10 03|t|onW§nd identifying the e

of iHtbus BrbHTEBERORHANEAS TEAMICRgU Ty ed g el epiope NY-

ESR&H@;MQI SOLMSSTQUeSEQOLLRD. W, tpblybértiaeLmmprisiag thege bRSogh Ahat can be

and resi dues can al so be substituted with
processed by p2P¥ to present the epitope analogs, and nuc e11;c acyds that express the analogs. The

analogs can have similar or improved immunological properties compared to the wild-type epitope.

[0159] One embodiment relates to methods to derivatize and improve analogs of NY-
ESO-1,57.56s, along with specific sequences that encompass substitutions. The analogs can contain at
least one substitution, but can have multiple substitutions comprising standard or non-standard amino
acids singly or in various combinations. The analogs can result in peptides with retained or improved
properties.

[0160] The epitope NY-ESO-1,57.465 has been shown to be presented by NY-ESO-1
expressing cell lines, by measuring the epitope specific T cell activity against such cells (Jaeger, E. et
al., J. Exp. Med. 187:265-270, 1998; U.S. Patent No. 6,274,145 entitled ISOLATED NUCLEIC
ACID MOLECULE ENCODING CANCER ASSOCIATED ANTIGEN, THE ANTIGEN ITSELF,
AND USES THEREOF), which is incorporated herein by reference in its entirety. Methodologies to
improve the physico-chemical properties of the peptide NY-ESO-1,57.,45 have been described (U.S.
Patent No. 6,417,165 entitled NY-ESO-1-PEPTIDE DERIVATIVES, AND USES THEREOF),
which is incorporated herein by reference in its entirety, and can consist of replacement of the
terminal cysteine with other amino acids that preserve or enhance the interaction with MHC and are

devoid of the deleterious property of disulfide C-C bond formation interfering with the activity.
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conservative am no acids. Conservative substitutions
can be paired with any of the above substitutions
wo bab/oemeo pr oduce an effect. Alternatively, PCT/US2005/021609
conservative substitutions can be specifically at
resi dues that are not believed to be involved in any
of the activitjes at prinmary, sec

ndary, or . even .
Homigyqr; sgleymanigration gf e enionl Gssinetighe 1Eigresshe ayanipeps of optimizing
muTiple R¥idiER e oudhBe tRepdphige Bt majRs hltsaoannﬂaablﬁs/r(Mﬂre) and/or T cell Receptor
substituted wth q‘gal ani e 0£ thr.eor"1 n ‘ﬁ luce. {derabl
<T%%5P'86mg B e RerOERS BF TR U6 o5 PR (G S pnsiderable
uni¥y GinhtaGdddditiond] fagtido 4ol teetidhvint the ptlﬁheF&ﬂﬁlamglp substitutions

MR T L T —

eff%%y&%,@&@hl@ﬁmgnal 0gs [0157] Many features regarding
a variety of enb

nd..aspects of an

ar e [0F6dE| os@’&b%@%s re ettﬂgqm‘b"é‘r?gf"éq ‘Trﬁ‘loé"rpegﬁdcégﬁg foog%no acids in
rghﬁeﬁé&b? s&@fédce Rfamihé adid 157-16RofUndiaiah oaddert tais (CELmtigen NY-ESO-

i.sclosure_i1s also applicable to this and subsequent
1(413%(’ %%'ésfm plicit restatenment of such disclosure

will be mnimzed for the sake of brevity. [0158]

Enbodi nents relate to anal ogs of the MHC cl ass
Analogdesig cted T cel | epitope NY- ESO 1157. 165,

SLLNBY6R{C ( SR analdgNe. geﬂf)rallypﬁﬂ aﬂalbitdf diees N(YGEﬂﬂ’-il 51.1g with the sequence
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intHigiraddBAt18Ci ous property of disulfide C C bond
formation interfering wwth the activity. -38 WO
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1 gno t he ﬁgﬁghﬁggﬁ)rmarypﬂkhcmlsthg g mélnmnﬁ’ll 4Mmino acid of the peptide,
resi thr oughout t peptide for najor
thing, sit aﬁcdmmqrmmal piex{maHeyimarydanshorT Akhquelrdbe prigipal kepeipg 158 is not
%/i'aglje@ Y0 JQH@W PR & RE AACE ‘FrﬁJlécﬁl\é QbstitiaRl cOprbfRe a peptide
resi a fere i's considerabl e opportunity in
nmut ati ng addi ti onal am no acidg_throughout the
pepti de. For exanple, substitutions can be used to
further optim ze the binding to MVHC and for TCRin a
fashi on that enables nore




effective application in clinics. [0161] Enbodi ments

relate to famlies of one or nore peptides of 9 or 10
w@eioaoo®ed ds in  length related by sequence t oPEIUSZN05/021609

aci ds 157-165 of the human cancer testis (CT) antigen

NY- ESO- | (NY-ESO 1157- 165) Anal og design [0162] The

oA AR S B 52 A58 e v

se@ienvdh@inter subdtinded wile aaithitdy &€ inthse Bydeophoit @midacit. AfY hydrophobic

RSt eed RISHLoUS AUSLASER.SL P et b6 M e,

m&Iudheg sthridesl anSnogens raad hoh-dandard -apiirefaeids. em zaﬁnﬂh@rembe‘ﬁmdmethe original

L GO RS P ATrL A8 ort G opr o G R FEEYS B GTe s sidecran

ExStpRet iof tofe Kyldiphoias biél1h acidbQioRNE ut axletnlaomghed PeLes Na[] dle, Met, a-

at positiqn P| i. raII referred, jt. s. foun
al?lﬂ‘éll%tyé‘ﬁ B%’ginff“?llel“ﬂ@e gﬂﬁ‘ tf ‘E&‘Efoﬁ PﬁPq‘ﬂFLﬂﬂFc ain 3 6‘[5? Besubstituted.
PréfetaBly| HfRr g)betﬁutﬂfnoﬁetﬂisl 1Q81mdei'Ed fbﬂfdgfghﬂldLﬁakﬁlthgwﬁ the HLA molecule.

osi tion ener accept abl e substituti "

H‘EW‘IY% %Spfﬁ%éeama F%‘i"“‘%’ﬁ‘b% 36‘"5‘&1 vef ind SRy ‘P@HW?W%FHH Substitutions
mEfid rélt ininiploved BicoMBEbnbyARETGR.€S. The resi dues whi ch

are primarily involved in the interaction with the TCR

(P4, P6 and P8) showed a preference generally for sone

omatic generally

prog%é%g“ﬂ%ﬁﬁsﬁﬁgéﬂlﬁﬁqPﬁv gg?"m' %erties. [0163]
o B 5y SRS B 3 L s .
Tlysbesidie ist ingolvashin deumbdnyodigphdiong Tbs muiee ofee 157 was defined as a

140
seﬁc(nggrgpﬁp,hl Cretrs@g? *?r?tgﬂlaétiﬁg ‘?urt gﬁpAe%DO@ dxfﬁHﬁl’gﬁMc it also engaged in the
infegaefiohywitly thePl. cdhﬁ:cctp@ors tohs cértaint degree WTﬂlpre@)rmqglﬁcatlons of this position
0 [ id n fur n

geE?qugel n%nr%g hgtg{?@ gge%l%és th é#i H}tgé ax’?xﬂigf? eﬁ@ £nd '}rﬁﬁé (i%?a%le for the
delvgldprogrih oiumor ‘elsqnme Jhus, wbﬁtiwtt'cme pangesyls dn Wmey @ impreggsitqualities.

one q:O?id due %ofg]i thd Gerine ﬂr}St & %519@}511 Q8n D é%eht”létnﬁﬁberlcﬁ‘ substitutions

er odlnent at | east two residues a

cag m@ulvgl lmrpvee quakitiesecfithe neptisle. [Thuss inf ape embpdimpode ﬁegwal §?r 157 found
in! tﬁ%%ldtt#%e%$§ dndd @ach gl sibtitufed withda nfofe hﬁﬂgph%@lc %ﬁn(pgmd Any more

I ncl |ng one or nore residues Involved
hydrepiraife #hinelReigy canllw used; meludhing orerthad éi ayaitable tp Rethatrigknogipdo one of skill

1n?tthe R&, %fhdgﬁ SRSl Ikih & deitt bhy ABn-SLRARE bfino ReARP! E2inMles of more

I''owm ng substitutions are shown in Figures
hs@mhqla@mmo aqis in¢lpdenbyt apsmetdimigad to; Phenliyy, TamcangD-Lys.
nodi fication(P2) [0164] The N-termi nal prinmary anchor
is the 2n" N-term nal am no acid of the peptide,
t hus3. Ntermingl psimary apdrpesandagy medifigations Wﬁwﬂ Blchor.

AI theyegh the, %ﬂegbﬁ%dlwcb&ﬁ ﬂ#rrofar& Saﬂamsecoﬁ&FySMQ%O?dremdues were
"non- $referred for |ndlqg nol ecul e,

substiveted fogesul %1%66 pindigg af 1@1% @ptfup HbA moggu\ﬁoln a further embodiment, the
SRORBLANRARA RETCHELARQ2IE0Ry Wit BndiAPHO VRO FHoR e In further
I n one enbodi nent, the original Leu 158 found in
ertlwélmansamﬁbﬁ@lngsa@é(@e prakility avps pet iGRERYE] ERft WAy Wavetsven been reduced, but
otﬁér ibtitie¥ JFr théTofechié AN QP RahtbfedaBhdROasschidlity O Yecognition by a tolerized
rophoblc am no acid may be used, including one

ing W alis available to or that is known to one of skil

in the art, including standard ami no aci ds and

non-standard anino acids. In a further enbodi nent, the

original Leu 158 can be substituted with a nore

hydr ophobi ¢ am no acid al so possessing a bul ky side

chain. Exanpl es of nore hydrophobic am no aci ds

include, but are not limted to: Leu, Val, Ile, Met,

a_
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am nobutyric acid, Norleucine and Norvaline. Further,
a naphthal side chain can al so be substituted.

woe@booabd y, the substitution results in inproREDUS2005/021609
bi nding and stability with the HLA nol ecule. However,
this residue may be secondarily or tertiarily involved

in TCR,interactions substitutions
o (VA BEBAY s BBy FPiF B4 CHE e Bryary modificarion (2, 1
and-R9%r m nal secondary anchor nodification (Pl) [0165]

L AR R RS
anthivr adsidael Bevaase mlummﬂu@ﬁ gertetadly aﬁmaﬁmSnvoIHae i tR6 inthztion with the MHC

d h
i et Repriers Bt D03 e MLt uCR AL Copde lfiyfigh i e M
maoleculdd eThusmLEbBﬁmﬁdn; NveW! tHowhhe 1ﬂip1®eé bindiag @ffinity Sand GtaBility and in some
ons
oA SR, HPC e RSP BRBUIT It SARIBRe" PR i gbsiuion o

thmwrmmtmmo g&mﬂtOn anpkptidy @it umpralddebifdifig hidor stability w1thout decreased

cr sg Sr%a'cttnggle rﬁo Yen &mﬁer % n%rr}lgr\?/t% C}]Tégsﬁgﬁtm%oxéit hfgf_[%%]qnslus can result in a

peﬁhdd‘l@lnlg hnﬁrhﬁ:d&&l’(dlrlgaandﬁ)r rsmhhqowsh dqrabdr devomasqdreedssreaetiyity. Because

sugstm#w{l of tl?l% fres% D2 \Eeul%eeg g)‘?ev.lﬁ;]l \S/ sk?%n (t)ongrowrdr%%{)r%eﬁd? }’)ep%i?]eg, it can be

prcfenaglle maidu&epepﬁ&? tlﬁab menl: morp nhbleva/sil ih dlhet mpac&ﬁqwﬂnde MHE@ molecule as

wetl‘leas olthb t I tr;lilc 1§ suc¥1 rltpclbe p iy goﬁ)lh %kc Ws QIQ s ernboénnYents the C-
dh o At n be use i'het Udf

termmml tShia:tltunen aazabd padled with abrleatshate other Isnbmmnbm @mempiés of amino acid

sugiﬂtllno{ls {ogh té] ‘ta’errgmhs mclﬂ&é g&tl %oﬂul%rggiat er, g(s)méa,ca agusneaarr]l i1soleucine.

hydr ophobi c am no aC| ds I ncl ude but are not limted

to: JPhe, nd nal. , pri .
and ége co n%)grr)‘/n “r‘r% § him% P e@g,#}s’ar{ fgéc}wr é%ﬁ?k[rﬁsi%'% m?%ﬁ%arﬁlé’ ns
enbd@i6vent , Thophmpryi mudues amalved oo tidainigraatiahwith tlesTORese generally
&%;u%ed ?é’l pe%%dh% uf’f“ %é %n& % ul ow}leqr 4 %{e?vees uct,)g g Qgs be mvolved in the
A nol ecu Fi &1 "enbodi e
infetaetiondo a fdseer sxibﬁt Intang Bmhoqmmcm,ume dr mpreod the dltcstpamah]ytnyvolved in TCR
1n8{%6g n%élﬁsshgsuhﬁe%bﬂ‘rgsuﬂgh giﬁ gll}'x r}ové{m%%%ﬁ%]m Preferab C?,t’ these substitutions
generple dvtendclitiechnateys thatvde rey aterfoserit wulinew, thebMtHC wbkeaie, but overcome
thg{o?epaqtr% JsSirs gif thg Qfﬁd 'ﬁ?)l %HE@S Lot érﬂ%&% %{j ’at %&? Qn R substitution can
or recogni a tol erized
be-l%ﬂdﬁ@@@%lﬁ@ﬂ%@ Slle’l@WQUSQ POBIt@ 1602, aﬂld/or\PQ eInmmambodiment amino

o RS AR B ERy S STh R boden. amino s

whygisare inomatif can he sukistituted gtdhe Pegositide i s general ly a
non-preferred anchor residue. Because this residue is
generally primarily involved in the interaction with
t he WHC Gtéraindl@mide can be preferred to substitute

resi [@Pﬁﬁ t h?’fe %ﬁod‘nﬁ‘en@s ' OHGfR nai %ﬁﬁ@%d 9{1 gwltﬁt@% to contain an

t he hus, stitutions were show
amlﬁquéh@lme 9étha éreaﬁffrbm'tlg/a% dThe, b qxamyle afrthe paptidoige 9-mer (nonamer)

thE P9 &SsidulRStdh tb%dm&f‘ﬁaﬂﬂ afrogs pé\‘.; njg@ dggclroerﬂée@ﬁcamer) the P10 residue can be

cross-reactivity I ment
medifingk | Praferably this resulte lrcatpéptrﬁemwn@lam thabBas incriegsed, stability in biological
m&f?ao'idcﬁﬁl g‘bu‘ndt ﬂHEth’t%qaléydnf?hBQ 2R NGT P?éfé}gﬁl% tﬁé’pé%&ég%{&n the other

decrease cross-reactivi However, 1n o
acBYiBerdP FREVE 1 ap [fealed Hsable foy wcswafm o h%arcnwnmenus can

result in a peptide with inproved bindi ng and/ or

stability with equal or decreased cross-reactivity.

Because substitution of this residue have been

previ ously -shown to provide i nproved peptides, it can

be preferable produce peptides that were nore

improved in the interaction w.h the MHC nol ecul e as




wel|l as other interactions, such as the recognition by

the TCR Thus, in sone enbodinents, the G term nal
wGeamshoet i on can be paired with at | east one BCTES2005/021609

substitution. Exanples of amino acid substitutions to

t he C—terrri nus include, but are not limted to,

val i l.ysi ne, al anine, and isol eucine. 5.

N-te7rm n ecf)‘PF'ﬁ*ary/secondary anchor and TCR resi due

modifpizapt i omse [eﬂgtﬁ 9,1 Wiual BIHQOBiYing @sptmuesmemﬁmhmd»ut 8 to about 11

the inptera CRare co
S 9 IFE PN, TSP PRIV PEd R A s tnonammers
or MBymedd E&decddterd) NVEHuY,€fl onél etnh@ilmém,t e aailbg bant be & 1Dem @ff the wild-type
exten ne e odlne , one or.nore aof th es
se?ﬂep% [ E‘é’dfﬁv e o‘fv%ve1:|,-(r§5cauis?1 r\g&%ﬁ @a{ﬁerb oes not ave the correct
ﬁkfgsﬁlbttﬂﬂne dhdvﬂadrr&&uirﬁunblﬁglazﬂ attiNdtypw @0knien tvas arehtedby substituting amino
ese tityti ener at.e, heterocljti .
scighdl G541 ar b SoReT Rt P Bo o VR A i S el feee Figures
13pmol3eg.u hﬁonetﬁn{bo@mm{: tiggesidubethhtolee addeé of sﬂn&tﬁsted)ffortthtemld-type at the
C-ytfwelﬁglg% el?e{)sg{%'t:tlsﬁ ?rglgr}{-xen %rggri)e ﬁcgllrsrgOd r%omhget leuméle 1s<9%u§me valine, and
alémilesti tution at position P1, P2, and/or P9. In one
enbodi nent, amno acids with sone polarity can be

substituted at P4, P6, and P8. In a further
enmbali I’rerllem:ﬂlii'hgﬁesimlieds whi ch are arorrati c can be

sub ted e P8 Siti termn
[0 1?{&5‘;2? 8\?}@ rg r%enae th 19 g%res ?ﬁA axafl t1 S na]ln T s1c$1é:% ca uzglgocbe substituted
w1HECm‘BﬂVaftivednﬁrm aadst aConsamativa rsilsh@tutionst m ‘pl pmxed ofitht dmg of the above

su{)sgl 10@&%@ { Rrg %%1 I )%ffec;[ B’gaflthfrglngc):( 31% rva alﬁe %ubstl uté;p erc)ztlr{ 55 specifically
at |r651dul§EEthﬁtwt nalebelisved td Be nﬁolv(djmcmmef )hetda&wﬁ’esla@ armsnadsu eecondary, or

refer a
evgx} teétl;]ag é)evelt hg\fc%hrgg ule% ?neglgeﬁe E’? algi im o; 1%7?1 ons rvﬁ%e sr.lgs%tutlons are
knowdl ncaﬂmemf kkilllimtgje frytbut) Gir ekdnipld, éat Ieoctid awdsltldry}?mdan basulbstltuted with
erably e PeptLdes f et A e , -
anaC?mne r tﬁ')reo me groplfcelarr]l aéllé}] éqygggbg as%t{?leco?%e:;\%qwe substitutions do not

sxgna'mntl}aaffeonthe ractasty arfi thenamalogg dtowevet 1 in¥Om2 GE®OAORHE Bhey may increase
ceﬁglr /ac %Oe%ﬁb %:reggegcerte?m a%?t%esﬁgcgp%éb?d% rk-cr)rn?n\%n luﬁ ?&% %) it is unlikely that
sueibmmser\]allve substitatione wdlshalvna kigmGtant effdotwnveaay of ﬁmgttlvm‘es t he

previ ously used HLA- A*0201 are 9-ners (nonamers) or

10-mers (decaners). Thus, in one enbodi nent, the
Mﬁg@@g@e a 10-nmer of the wld-t ype sequence

157 .

R B L VSt 5 15 M50 GFEG o

deslmnw&dhso@sadabowctlthw gey;:ralzhy ares n'm'liedva)spadrcght endtopys. It is to be understood
Gt ubi : e

thiictt%g%l th%cy(%sh%q% Elga 4 fllg%g;é %?‘thlgg?cll L(;hg)g Q] g&%dygé %Qﬁlg:ntdrestatement of suc
dighashrogall bs manikizglifoethe sk AL W8AY. |1 n one enbodi ment, the

r eSI t h%%mﬁ@r‘hﬁ e?rqgﬁ:sdreﬂ{e t5 MB?otg Bf"t‘hg Pdl—f@glecl{stsp‘%smcted T cell epitope

Wl|d erm nus can ese cte
PS}deuggvc shgswmi’g olypemsidesadampeising ¢heed amelogs ot eandiernsocessed by pAPC
n e [ 1
o\ ring Eiope BTt ol Ml Gy B! b ST analogs can have
simdar ol sroplbeeds imyseriolagicely pragertips compased, Ae |ter veilérties epitope. Evidence
vaﬂﬁétﬁilg Fhegﬁ&érﬁ{)t}f)ﬁtolf s H%tblyth%ﬁrp&ﬁﬁ a@ﬁlsb@pr@s@h&@% lWaPn'Ble 32 below.

any e above stitations t t can roduce an
ef f eE9ﬂ751 Al t &g aﬁrmhwéwnt edaiesetoy pethods %B@t‘ﬁaﬁ?&t prgh gmpraye analogs of
P%\?A 297, 5151'@:@&111 Yoecifit serqﬁéicgsqﬁe?t chdWpa@'sEbshRitioRe I The YRflods @an contain at

I n - any the activities at a primary,
leeséembﬁnwnombut wélnvet rayl{iple pupstitatess comprising steasiaid einagzgindard amino
i nclude P3, P5 and/or P7. Conservative substitutions
are
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known to those of skill in the art, but, for exanple,

the Leucine at position P3 can be substituted with an
w@bk@nioomm2®r threonine to produce an anal og. TyptTEE1095/021609

such conservative substitutions do not significantly

affect the activity of the anal og. However, in sone

enbodi ments they may increase certain activities or .
acide gl ReYA91P cg’gppa‘}lpgq. edhe B %ﬁs‘@ayofes'flﬁén IPFI%@/FIS with retained or

improl & R6dettes, it is unlikely that such conservative
substitutions V\A,II have a_si.gnif.i cant effecﬁféo o @M% of. ids
¢ he I9876T v ¢ FREodimentpEsisis. 1o Gmiketof BRj<oT Frpte/REptfgs gy 9 OF 10 atmino acids in
ledgBAk1dfcd By bR@aicd tdWnihd1&ids2B8-29 Hofalhe IRAGEMNt S and
aspects of analog design are disclosed above, either
generally or as applied to particular epitopes. It is
A,{ag,gbﬁs@gderst ood that such disclosure is also
applicable to this and subse t epitopes. Explicjt. .
- est181Zhent Inotoms enpodigestsy BE M et Bk STGiR FUpjputions of the
sedURBceSGKISIPVHPY. Réfeterice fobindig rgifelaa ol hytiradented ¢ able 7tio example 2

R L R

an@RIAES il Aa20aesth@edEmnps 98 dhibgapARCamino oidestetht PR hposition is the

oGBS A S8 B L i T U AR 3y L i i

usingNHO Ih @Il Giday RYHHE (iidt 8Bovan hase éxdiched thue thei hativeé ppeide has generally
epi tope. Evidence validating the,pres ti Of o 4_hi

SUBpIf Bﬁglnég“alfﬂff?&ﬁ“cé’a‘ﬁgwlaﬁ%ﬁ S RUBERIAA af“ﬁﬂ‘éi%sn%?é&mp“- The

epadpeihiBited dighlficaht biXkngen bddivelp idw copkaitretoris calthghdlls waopaired with a
derivatjze and i nprove angl o of PSVA288 297

el SHLEY e oxaL RSt 5 BHAGHPACE GRS (gL s such s

thdthepreeMe® §$ tabRR 7CmAt8dre averaged araisthe betavioub4 giver fesidye in a particular
but can have

seguenriRPY 16?3%% i}ileglﬁ%ggseg é)h%l%{%}t Iw?tggh%@%g%r;eggtﬁ é)BtGined with Nle and

NGO HS2A3857 RIS VESORL bfiepss dighssedabove) NlarindNsa also can be successfully

usbd o Becnit o 0B phonh oo SR AERL ARl | pained it

alfeBhiah s thi0 hélprdircirgen0 fvhateeer aolemamndectopthptepde® wmhy ©xisty ca) increase the

1.N0o_aci ds | th . related by . i -
o3B! BBk TR U ) B s poms
imriunS gk (Ssetiddinpe 36 Sor itdmcdI SMABSBay2effechivitkange ahe epitope; the region of
t.ai bstituti of the . P
R gL A R
table 7 in exanple 2 below, indicates that the P2
h id ke t.he | i i I
oot o RSP TRSTph i) g5 habifhites),

cont

A2. 110028t r i tsawtedpbd@patholigh thinaive assalut hiethe B2 positian of this epitope is
at the P2.pgsition is the. Ll v pr r g
siherat s opRE Tt S mhds b e B b BT st ot of substiuting ofter
pilefevted ablbelky | ydrophobic Iesiddésnygerstaxainimed ferspatentiehanprovegeny of binding,

ssay, system (not sh indicat

L LR TR SO el Rt SR chlthe bRincude Met, T, Gin
VehhvadNle rndimioshutypemtidé¢dbar | y as conpared to the SSX-2

and NY-ESO 1 epitopes. The epitope exhibited

significant binding at relatively | ow concentrati ons,

al t heugh Nrtesminaksegpidaetanghgrimedificagion(RNel y shal | ow

rise rd . sat | L hd- e - termi

| rpr S AR lsBh ooty More s RET SR R R i R deminus. The
nativa iy 8 cahyemargierlgrrsfenediattthie positioay V arfoup pbsgrvgliqns fisee tables 7 and 8 for
e{a%?le Yo &g@axpxﬁx()ta'cfc‘ly lwﬁtﬁﬁo&ﬁ% 80 GriprBRY the el Rpd EndliRMIE NGer, Abu and
aver age. nsistent wth the favorable results
saylodsinie 168, thatish NNhethdgldicin®iva f or t he SSX-2 and NY- ESO- 1

epi topes di scussed above, Nl e and Nva al so can be
successfully f used for the instant PSMA epitope.

Finally, even simlar bindingg4gharacteristics, if

paired with



alterations that help circunvent whatever tolerance to

the epitope may exist, can increase the effective
WO povanageni city of the peptide. In the transgePCTUROTE1609

nodel the native peptide is poorly imunogenic (see

Exanpl e 35 for instance) which may reflect tol erance

to the epitope; the region of PSMA fromwhich this

epi thpe iGterminalprimary prphor nedification@) nouse and

hu VA. I

m)gﬁf Idc?gt | o"rl]"ﬂe( Pzgtlfvt‘: ?18@%2%1’§p&ft%§ ggéne fl%r/ Q%éffx?ﬂ ﬁot timal residue.
Subgtitutipa af @@up@ﬂéormantlmnrmzblwb@ Exemplasy suuqtltytlmucmweludesVal Leu, Nva,
amdaierally the optimal residue anmong genetically

encoded am no acids, the effect of substituting other

preferred or bul ky hydrophobic residues were exam ned

for POt eretiaakyRUMYRTRATCH cxBloiiligho. L ol erance

bre cross-reactive 1nmunity. Exenplary

subs[t)l&l ti oBe eenyltimaty prsionPQ-1) |can sacymboth g a, sepepdary anchor and a
TR ﬁlter&ﬂﬁi Mtﬁgbgﬁ%'ﬁ{u'ﬁo@@ A (I&Quéer dnd Tlhlf Ea%rtm hgéé their primary effect on

second ary anchor nodification (P1) [0179]
TQR ingaraetip thoyele Bayeanyalsaseabute o Inpeved blgdmsaﬁﬁ pﬁcﬁna@Frdaoaltwn that can

effelt®oNN tirkfidP 4AH %nmﬂb%emﬂ@t SMRtitHioh drTrPatliYis PREBh A improve both.
preferred at this position. Various observations (see

t abl (882} an Emshef WbOdﬁR%’FFﬁFlé‘)‘v‘ tasepRinatiens of pybsiutiens gsmultiple positions
in V\Sraé? ﬂo&%ﬂlﬁealsyﬁé?ﬁlhm&v&)uhﬁﬁcte Rt PRBud REEUTLAR with the single
Abu and Sarkosine (Sar, that is,
“¢$Wﬁ?ﬁylgly0|ne) - 43 WD 2006/ 009920 PCT/ US2005/ 021609
3. CGtermnal primary anchor nodification (P12) [0180]
The native IIe at thisd205|t|on i's generally a

PRAMEgrpatnalogsl O dYfenvisatureeseaidias theape iof pmpestiments and aspects of

anﬁlB%%es?@xsdrE dRPloSAMbOVED B gQiefh‘ﬂy '&9 as Eﬁiﬁ@@ 't(ﬁﬁa\{‘tlcular eplto es. It is to be
stitutions can incl ude Val X

understaery ey suftt WisFlosumds pER @wbpaékafq éms [ae@LSSfPsve‘@t ‘epitopes. Explicit

red¥REHdnk bméﬁdlm&mtelvm bé Riichize£RNhE 8¢ R BRlily. as a
secondary anchor and TCR i nteracting positio

SubdP184t i oRmBedimenys "LCé‘{?e agalpgs gh the ahssbbreﬁtalgtsd T cell epitope

PRAMES, 50438 MBLVQBE IAXS thoBBeptidés e dnipriih g Ghds® Analddd QA oat 8 Yprocessed by
can also contribute to inproved binding. P3 is another

PAFEstotiresantt the epitonm anabdgseand mvelels aidp dhiah gxnagsel the analogs. The analogs can |

ha\ré'gﬁm 'lnggrnfnﬁJd\héd 1§H1F§51%%i>éﬁ %ex‘ﬁgs & nﬂ)a?eg th flhéwﬁ@%fpfe' gﬂope Evidence
can | nprove Purt her ermpodi nent s e

validating ﬂ’&ﬂf—‘é%at’@ﬂ oty spitapg by bwrgansgangen palls i neespryed injExample 39 below.
in C{b%i t 0RO bR &meRtY REAG! BCmeRSH foOUHVRERCInd lﬁ?prove analogs of
various effects obtained wth the single

PRAME i tsutlPren¥ith srafiEasgases thasheyyresebitituieny Thepngpgsscan contain

at ﬁe%gta((ngl anid?l%n Vit e ' %’)t Mavgfmtﬁtggqggﬂﬂgmﬁ&s %ﬁgl ﬁélggﬁ &Lr’? a for non standard
anal og eS| gn ‘are di sclose ove, either era

amarp 2nids| singly Qron paniqus combinatops. t'&malogq camgestub iy peptldes w1th retained or

1n¥ﬁ§§f gﬂ:that such disclosure is also applicable to

andFsubsequent epi topes. Explicit restatenent of
sucHOB6scl oSemeempddimdngs nalatei torifaneiiesfadrone hemgrgkpgptades of 9 or 10 amino

o L R g0l i

SLLQHLI G, polypeptides conpri sing these anal ogs that
Ad%@%ﬂ@gggrocessed by pAPC to present the epitope
—anal ogs, and nucleic acids that express the anal ogs
The BRI 0gs Serah embedimenss relatafo enalaghef §eBRAME,, ,,; which can contain
Y
sub SR A o Bl RET DT AIALRE of BolilR R B b R8) g grsened in
tatdp 7 tin fraarhgle Bubekaw, deheess tioe IthesPZ mcmrersadueeqammakEx@niptgest individual

coﬁt%b&ﬁ:ln%vafﬁnity of any position in an A2.1-restricted epitope. In this case the amino acid at the

-44-



[0185] One enbodinment relates to nethods to derivatize
and i nprove anal ogs of PRAME425.433, along with

WG pw6H9920 sequences that enconpass substit uti oPGI/UTH@5/021609
anal ogs can contain at |east one substitution, but
can have multiple substitutions conprising standard or

non- st.anda n ds s or. in vari,ou
P2 oA omame e Bl leidnd TR PYtiinor fori B Ricihes i fvprpble, though
notreetsﬁbﬂ’gdédpreferred nmalyvaaduﬂf npﬁa’ttré[ﬁé‘sentéd)ﬂﬁﬁbleﬁomﬁd 8 are aélerages and the
ments re late to

bergPoBoLT BT e R et seduEResthn Auraf GemoyS alie s the wil
typt BDQaesidve ne@bsdsllyiRb mé3 Predérredier tha mndamls&aq\uﬂnme favorable results

e SN AR PP BT v s
Nles atids INvh WittD ftgs @équbrdve. qullu}el’tﬁzen SinhifaHIbikding El&feeteam‘b@, ifopaired with

bi ndi dat [ able.7 in.
anyibi Mo oG eth TP es e ih s o Y i drerease the
eff@aine miaelogdmmtyaftyepépndﬂdl Vi dual contributi on to

aff y of SI t | on in
cpi 1B TrrRieRRaly el nPHiutie) BTt b S gpoygp e paricula
sub2Q6Gdrd G}%ﬁ@a@ﬁﬁ wsmm&%lg @Pitdp2 felosi thé sameilegid dnd are disclosed in the

qn'g)&n’ﬁl 5¥P££‘E&§%£§& eSu Cthg{:‘@ﬁ ng%dggdﬁgp hglaxﬁé&f;h&or positions P2 and
PQRP@)f ﬂié rs@dndaAn.ﬂch&essxﬁmm afd PQat(PBe PR GRAGHRGveRyalioxhbddeSn the TCR

are a es and the behavi or of ven e
i BB 47 B EUE 11 P0G JEHBE PP KPPt r SHiigubsinsion
ha\&Vﬁ?x{pa@eon Bigding Snd/be stubili§ oft VP El)asereSIﬁpll@ien&ihﬁﬁéi{&f iKel eatures in

nost preferred for that .positio nsi st.ent
detbian P s, TBPUIGE] PPty of RRRh | 1IN R AR do fTopdl repertoir
corfsfderafédzeindefpi El&ﬂﬁﬁentsméﬂhhrﬁfmd Pﬁ@ﬁcﬁl‘ﬁbl’&‘ﬂﬁ Sth€ ainifee 1mmumty to native
obt ai ned. substitutin awth this se
opi Bt TR el At s g Ey ahealbet i dnpae” S TN receptor
recpg@iizigthatvéd peptidds can 8k bfpractitdlatlubiel p ci rcunvent what ever
tolerance to the epitope nmay exist, can increase the
ef fective i munogenicity of the peptide. 101881 The
rational e for vari ous SubEXAMRIESNS has been set forth

b Th | b titut far.
?hg &%!I\/EEZ azlf% C%B?%’baﬁé’ f‘fszqrj'“g Io ggg &lﬁ ﬁlantg{ugg analogs.

Thel bsatdge eextbé nseti hfer emnmmlaesmzﬁﬁ}mg&sambcﬁesg undéar u?ditrﬁ’e?lt of a variety of

Subst.ituti ons wer de at the iJTRry anc
caxﬁgrg.is]i}\ 8ﬂ@og§fe5%og%g€as(lbgy?m@% é%r&é‘r%hﬁ D ogg weﬁe lldennﬁed as shown in
Exgmysle t3, othsse Phrodureld RB2d Lin( B&)mplSLBbahd ttestddo fos W(B/eal [®Operties as in

Exgrgpggsn%g},;?gth C%R 06 @ff%g t 25? %P olﬁta Iw%gesteé%{] té) L D]a%\lze%npr})p%l‘ties as in
Exanied 12t20t | ons have i npact on binding and/or stability

of MHC class | - peptide conpl exes, key features in

determ ning the i mmunol ogi cal properties of peptides.

I'n addition, due to T cel EXAMRUEDire considerations

and to mrcurple bl e f.or.the

S
linited i rmunlePPE‘i sdn&ﬁf‘s’\}’é" '“a‘“’t“oab'gsi‘“’é‘u‘ﬁ"%“‘{"ut i ons
t haf019e}t ai rPebtnd;s omgahynlthemyedocsn athat m@smplnmynménpicmemdt lsynthesizer

(P"I]i tec%nolo rlc?sg N t)%; Sn Ab? %j{ﬁ%ﬁgﬂg )F@nigéei (z%ﬁi%tc Hs%stem% F(ps?er City, CA)

at (e&.‘aﬂpllemwter swlle denastaidaglsFmdSOhdsph@e:idleoﬁsnwd €htermfiyal rfge acid peptides

we?e%tgg%’ed usi p%/%fgg(%ﬁi %g% %Sﬁrg?lgs (o? %gg{)hoﬁmg{ or%?ﬁﬂggészl} oﬁsABI) C-termmal
amglated @ﬁmldes'l' Wereawahf@gsd we FaopP dHtREedP Jigesinn Ak eeniph syelle purchased from

o8 B4R pRhaELR00, AL A SRR e o v
purckased drofioNovahjsc e dS9or Bisee.t C4k aud AnaSpeEx@amPass, GAR2] Post-synthesis
cle;-\%g e WESEHG ogfb Ws%&éfﬁ%a&ﬁs anal ogs were tested for

rove%‘ pr ope¥t| es as
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Exanpl es 22-30. EXAMPLE 1 Pepti de synthesis,

purification and characterization [01901 Peptides were
waeynbheweeed on either a Synphony nul tipl e peppP¢T®S2005/021609

synt hesi zer (PTI technol ogies, MA) or an ABlI 433A

pepti de synthesi zer (Applied Biosystens, Foster Cty,

at 0.05 - e scal e ysin standard Fno

s oI il has eP@tfg?rP'é’trHT‘g“‘mC‘"t‘se‘iameH Ut g’t @g‘eaéqnd'pﬁeé’ﬁta?&eegpl‘c columns

or 8BE @ar&wg&sl‘(eﬁénbﬁ:dnebtsmgmw €A).OTxe ;EEE&} &}Snrpeﬁtudas whORn90%. The ldentlty

oL oo 0 R Lo SR S8 sy

HAds (V&Sdnls SHifasu) psihg i 8sieki 112 6alurAp mhbmheaw JYSAREECA).
(Foster City, CA). The Fnobc-am no acids used in
pepti de syntheses were purchased from Novabi ochem
(San Di ego, CA) and AnaSpqm{A(MiaDEdose CA) .

Post - synt hesi s was [ n t he

standard prot ocol gﬁ@'%ﬁ)g%ﬁégg%g albgs

PCT/ 082905/ 835608 mb@ﬂi&fb}m Rﬁ“pd‘ intbelerptalyi &ntipadic Cp@pMRScan considerably

carried t t he e ive HPLC col umms o -
gy PGS AR GRS O G, MR CEARD oLV Euideines
regakdifgd ho»{a @cphiodle)Sa\mﬁl t?pegﬁﬁﬁ)peTheorddieﬁlTacngNe aopepadec imalog with enhanced

pO%gg} frg \é%}% éxyv I i ?91 ére%@tg? ﬁt{q %gglts d_‘é;tnoaézeg%e rel:g'i:ﬂues at the so-called

anSkvr PBZtignsUsI bigdiag Sy fermiticah? MHC wolec¢Phie fhsue ﬂitexhe case of HLA-A2 a

m%ﬁég{ g’%g‘%f"ﬁ%é"] h%%bgrrgfi%%ﬁ gaikg tltﬁec é?? is%%ng&? 03eaf s fas g?en observed,

padituiagl$ L, endoPipitiRdearciaVi at B0s (Rik ﬂatotey thel (ﬁ-}m‘rmml residue of the epltope For

H &%:{g%-é% P]{O %/ll_’(l)dcjég%g}nglon {11661%&(% tlhg r};épetlé% ? C}&Hlac%% the Pl position with

aromasticrysidues)ishotl -ab ypEaxethoelpdsomeadmmargecm achi eve a
peptide anal og with enhanced potency are known in the
art. An appreﬁl tgdés {: % 'lﬁ 50 { 'ﬁe.é e
resi dues at t g] th %sgs helﬁm §nal ori Iﬂ]
bi ndi ng to t he(Aigorithm avalnbld/bihypetted ohrefeaprotasslue. | n

t he case of HLA- A2 //Aimagrit.kihdopnmeites/dadend)or
"ﬁy‘dropﬁoﬁl C resi JUES @mﬁgt mlaﬁaiﬁm Aoogoltl ons has

d PZ,and Vv at

e of t he epitope.
g%p%dl ng on the | ength

Q denot es the Gterm naI
HLA-A2 that is P9 or P 10

(EAE0 R T N1V oh

| R . Ab1.6007 1.000
[ECVRY abewi] oamo [ Ao | 1.000
1 1 _0.400°! 0.003

%04 ) 0.003

[ 1390 | 0.015

11,0620 {11000 'E.IGIDO L.ooo §. eom 1. omoo | 0.015

1.000 1.000 1.000 1.000 1.000 1.000 || 0.015
1.700 9.900 1.000 1.000 1.000 | 2.300 1.000 || 0.410 || 2.100
3.500 0.100 0.035 1.000 1.000 1.000 1.000 1.000 || 0.003
1.700 || 72.000 § 3.700 1.000 1.000 2.300 1.000 1.000 § 4.300
1.700 { 52.000 || 3.700 1.000 1.000 || 2.300 1.000 1.000 1.000
1.000 1.000 1.000 1.000 1.000 1.000 j 0.015
0.022 || 0470 1.000 1.000 1.000 1.000 1.000 1.000 || 0.003
1.000 7.300 1.000 1.000 1.000 1.000 1.000 1.000 || 0.003

1.000 0.010 0.076 1.000 1.000 1.000 ¢ 0.200 1.000 J| 0.003
1.000 0.470 1.000 1.000 1.000 1.000 1.000 1.000 § 0.015

wnimlol=|Z]|Zic =i~
5
o
(=]
o
D
J
[
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D 0.075 0.100 0.400 4.100 1.000 1.000 0.490 1.000

0.003 E 0.075 1.400 0.064 4.100 1.000 1.000 0.490
wa2@60092003 F 4.600 0.050 3.700 1.000 3.800 HCPO02005/021609

5.800 5.500 0.015 G 1.000 0.470 1.000 1.000 1.000

1. 000 0.130 1.000 O 015 0.034 0. 050 1. 000 1.000 1.000

. 000 1.000 1. OOO 0.0 33 1. OO 72.000
. 000 2.300 1.000 1’06106)14 300 L M1.700

9th

_ 1,500

. : . - , 14.000

1wood 4.6emd 9.0000l 083090 [[1 1000 0. . 500 06.500 || 0.015

0v47(] 46@0{ 0.0000][ 132020 11000 |L.1000 L. 080 §. 0860 | 4600 || 0.015
i@ £QU6/ OUYYZ0 PCIY UbAULb/ UZI609 9-mer- Coerrrcrent

|!°°H—§*Q‘It . } Aci d P03|t| on T e 1st 2nd

1. 000

o
CDO'

.3
4.

0. 06 9 con st ant (Al'g"«irblmm atuilaSe by hmrtaatrhmsfdﬂ pfoﬂ‘h’col
HLA- A* 020 1/syfpeithi byni-héidel YRt/ bt sATOS drvdnidll hOmerding )

(Agonpthm gwai | ajlm by {hpgpertiexs trapster | prot o¢ceR: P9
I'TR]Y PEITNIg b . donl SCriig tS/ M ervep. dli- ome. Mym
ARCPT|BZ P3(IA PoS(Rp P/ R P9 [N 2 6[g O O[g 2 I C
UP 000 0[O0 00 T 00 EfpT 07

O g 2[0 F IO, 070 Z
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g
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[0193] Adapted from: Rammensee, Bachmann,

1
tevanovic: MHC ligands and peptide

2]

motifs. Landes Bioscience 1997
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[0193] Adapted from RammEXSMELE3chnann, Stevanovi c:

VHC |1 gpnpds

“&m‘ﬁ%p’gw By

Tabfs’, VO 2006/ 009

lided 'usd'r SR 4RLORGH €
005/ 021 09" EXAMPLE 3

%5?14997

—TolTowing analogs were produced using the predictions
in Exanpl e [1SEQMable 9. SEQ ID Cater or Number Peptide
Calergory Sequendipmbgy Peptidepame) ooy o 47, 49 Spjeayence
vailtt_i inal Pri nlg_r y [S3¥2 A9 2 SSX-2 41-49 ( BRIREN Fyv
- I iy
hadpre o o, (49 AR BEKE PRSI 4451310 AR
Ad2 D Ala D Als SSRXBUAOGIEGy 5 41 49 AJSVEERIEYY ) o
SEKHEW. 8 [ssif o 33XAdl ﬂ%(qﬁ“‘m Val D Val SERSERIY Vg
- - 552 SMYEKRITYY Aq 2
Nal -2 al - 29EKIEY\/SSX2 4h43&A52(D1A1m)h AA2 Ab K@OSHRSERAFYY 2
SSX-2 41-49 A4D NSBXLSEA] @YRYD-1ew) SSX- 2 AKMDeLen)PEKNfYY |
v SEK| EYV 8  [SSX-241-49 (A42(D-Val)) K(D-Val)SEKIFYV
9  |SSX-2 41-49 (A42(Nal-1)) KNal-1SEKIFYV
10 [SSX-2 41-49 (A42(Nal-2)) KNal-2SEKIFYV -
11 [SSX-2 41-49 (A42(Abu)) KAbuSEKIFYV
12 [SSX-2 41-49 (A42(Nle)) KNIeSEKIFYV
13 [SSX-2 41-49 (A42(Nva)) KNvaSEKIFYV
14 [SSX-2 41-49 (A42(Aib)) K AibSEKIFYV
IN-terminal Secondary
IAnchor 15 SSX-2 41-49 (K41F) FASEKIFYV
16 SSX-2 41-49 (K41W) IWASEKIFYV
17 [SSX-2 41-49 (K41Y) 'YASEKIFYV
18 |SSX-2 41-49(K41(D-Lys)) (D-Lys)ASEKIFYV
19 [SSX-2 41-49 (K41(Phg)) PhgASEKIFYV
20  [SSX-2 41-49 (K41(Cha)) ChaASEKIFYV
21 [SSX-2 41-49 (K41(Phe-4F)) Phe(4-F)ASEKIFYV
22 [SSX-2 41-49 (K41(Phe-4NO2)) Phe(4-NO,)ASEKIFYV
23 SSX-2 41-49 (K41(O-methyl Tyr)) O-methyl-TyrASEKIFYV
SSX-2 41-49 (K41(0-3{0-3-
24  |benzothienyl)Ala)) benzothienyl)AlaASEKIFYV
IN-terminal .
Primary/Secondary
IAnchor 25 SSX-2 41-49 (K41Y, A42L) YLSEKIFYV
26 SSX-2 41-49 (K41Y, A42V) YVSEKIFYV
27 SSX-2 41-49 (K41Y, A42M) YMSEKIFYV
28 SSX-2 41-49 (K41Y, A42]) 'YISEKIFYV
29 SSX-2 41-49 (K41F, A421) IFLSEKIFYV
30 SSX-2 41-49 (K41F, A42V) FVSEKIFYV
31 SSX-2 41-49 (K41F, A42M) MSEKIFYV
32 SSX-2 41-49 (K41F, A42]) ISEKIFYV
33 SSX-241-49 (K41W, A42L) WLSEKIFYV
34 SSX-2 41-49 (K41W, A42V) 'WVSEKIFYV
35 SSX-2 41-49 (K41W, A42M) IWMSEKIFYV
36 [SSX-2 41-49 (K41W, A42]) WISEKIFYV
37 [SSX-2 41-49 (K41(D-Lys), A42L) (D-Lys)LSEKIFYV
38 [SSX-2 41-49 (K41(D-Lys), A42V) (D-Lys)VSEKIFYV
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14 SSX-2 41-49 A42 A b i SEKI FYV
15 SSX-2 41-49 (K41F) FSEKIFYV 16 SSX-2 41-49

nchor

-term nal

Secondary

WEAMWOWASEKI FYV 17 SSX-2 41-49 K41Y ASEKI FYV HEI/88¢6032021609
41-49 K41 DL s DL s ASEKIFYV 19 SSX-2 41-49 K41 Ph
Ph ASEKI FYV 20 SSX—Z 41 49 K41 Cha ChaASEKI FYV 21

PV 4 10 - 1A 4-F ASEK] l:V\/ 2 SSX=2
OQON- £ L|-J. (22} Ic '-rr rllc T
C:ﬁérgé‘i% (K4 1 Eggbz tlg)el'}\eam% NQZ ASEKI F_’Y\({,_, Sg’q;gpsc)é_o\z, "
N4btmifisl K41 (V- nerny YT)) Onmeth—t+=T+SEKFrv—oSX—2
PritchryA3cdnlidhd (1- (3 "-{(3 24 enzothien 1 Ala benzothien 1
Adh@ASEKbiYV| -terrminal Primary/ Secondary | A nchor 25
PriB@ig- Ahckht - 49 | (KLY, [SSXAPA1)49 BEKFFAYY, RHLSSX- Rv4BxH9L
(KA1Y, A42V) SiKI FS6X-2 4749 80HF 208%; ¢ KA1 ¥y sEéiEm
SEKI FYV 28] SS¥- 2 [¢kk-7/H 406 ¥, A@MMAPEK' VYEKIEYA SSX 2
41-49 (K41F A&ZDssb@EKME‘(MTFSMzb%m“' Yk
A42V) FVSEKIFYM  ExSSX-44 (BdirAda{’hokiey A ﬁéﬁmk‘f?&i\e)
32 SSX- 2 411 494 KAER. 7 A%4 it a1k BV R8Ny (Nv'é*)*’
RATW AAZT) | SERT F x5 49880, Ay Aol %‘ﬁ&ﬂw(w@nq
VSEKT FYV 3P SeX- desk s 410 (R4 EV 4420 Aoy yﬁﬁm&?cwl’lieu)
N T SXAISHedlF it SR
JAV: 74 ) R o Wy I AAY, 3 < ‘
N-lekina  VOERKTFYV N— ' J =
Pr Slecgmﬁt‘ ryor u .
Axgﬁt?aromsﬁ@yle [ i MBIy ISSRO0NAS (A 1F, MR B4aidy T €T [ Sk Y1 mary
Anchor 39 SEX-3d 4%s49 KA3 a1 P, BIA9L)  VPeaNETFry 20
SSX- 2 41- 49 (K4 TF [ssRSZY 49 Méh*f#)mé’?'%&hé‘ T JFVSSKIFYV
52 |SSX-2 41-49 (K41F, A42V, E44T) FVSTKIFYV
53 [SSX-241-49 (K41F, A42V, F44Q) FVSQKIFYV
54 |SSX-2 41-49 (K41F, A42V, E44(Nle)) [FVS(NIe)KIFYV
55 [SSX-2 41-49 (K41F, A42V, E44(Nva)) |[FVS(Nva)KIFYV
56 [SSX-2 41-49 (K41F, A42V, 146L) [FVSEKLFYV
57 SSX-2 41-49 (K41F, A42V, 146V) FVSEKVFYV
58  [SSX-2 41-49 (K41F, A42V, 146M) FVSEKMFYV
59  ISSX-2 41-49 (K41F, A42V, [46(Nle))  [FVSEK(NIe)FYV
60 |SSX-241-49 (K41F, A42V, 146(Nva)) _|[FVSEK(Nva)FYV
61  ISSX-2 41-49 (K41F, A42V, Y48T) FVSEKIFTV
62 [SSX-2 41-49 (K41F, A42V, Y48F) FVSEKIFFV
63 [SSX-2 41-49 (K41F, A42V, Y48S) FVSEKIFSV
SSX-2 41-49 (K41F, A42V, Y48(Phe
64  WUF) FVSEKIF(Phe4-F)V
65 [SSX-2 41-49 (K41F, A42V, Y48(Phg)) [FVSEKIF(Phg)V_
66 _ [SSX-2 41-49 (K41F, A42V, 146L,Y48T) [FVSEKLFTV
67  |SSX-241-49 (K41F, A42V, 146L,Y48S) [FVSEKLFSV
IN-terminal
Primary/Secondary
iAnchor, C-terminal
Primary Anchor, TCR SSX-2 41-49 (K41F, A42V, I46L,Y48T)
Isites 68 [V49A) [FVSEKLFTA
SSX-2 41-49 (K41F, A42V, I46L,Y483,lF
69  [V49A) VSEKLFSA
IN-terminal Primary
Anchor, C-terminal
Primary Anchor 70 |SSX-2 41-49 (A42V, V49]) KVSEKIFYI
71 [SSX-2 41-49 (A42L, V49]) KLSEKIFYI
72 [SSX-2 41-49 (A42(D-Ala), V49(D-Val)) [K(D-Ala)SEKIFY(D-Val)
73 SSX-2 41-49 (A42(D-Leu), V49(D-Val)) [K(D-Leu)SEKIFY(D-Val)
74 |SSX-2 41-49 (A42(D-Val), V49(D-Val)) [K(D-Val)SEKIFY(D-Val)
C-terminal Primary
Anchor 75 [SSX-2 41-49 (V49]) KASEKIFYI
C-terminal amide 76 |SSX-2 41-49-NH2 KASEKIFYV-NH2
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41 SSX-2 41-49 (KA1F, A42V, VA9A) VSEKI FYA 42 SSX-2
41-49 (K41F, A42V, VA9M) VSEKI FYM 43 SSX-2 41-49

W@ bovaB0992012V, VA49Nle FVSEKI FY Nl e 44 SSX-2 41rdBu§ids/021609
I F, A42V, VA9Nva) FVSEKIFY Nva 45 SSX-2 41-49 (KA41F,
A42V, VA49MeVal FVSEKI FY McvVal 46 SSX-2 41-49 (K4 I F,

oty /O N Nel o A7 QCV_ D A1 An (KA
- PCINIT— I VO CO— o1 OJI7\% & LA L)

ch ri\(y VA49AI b rllFthd%Inlg 48 SSX-2 41-49 (§equL1Fce A2V,
T/L‘dl—\l)® TZSE' 1 L7Y; Al ij\‘ﬁr&Tmm@ e y/ Set IMXV N2

I]L,TIUT

X
A0 (1« - 4’1/@9\1 l:/l/lo\ \IC‘C‘I/I -\

J
y, |
4149 (K B ESX2 A0 (V30D "X “’gé‘ ' Zémﬁﬁlﬂ?ﬂv

=]
H
5
N

FL I It T 1 = 1 X1 1 Vv T IOJ e i e T
(Ka1F— b2V B4 OPSEBAISHOSIEY ooy o™ 44 ~JBASERIFYNL
M2V E44 N o 8 NSKIAISOISONE ooy o 41 ABASREIF¥VV

‘JM@M—MWX_M@EK@YV&NM
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FrT iy ¥4 Abbreviations for non-standard amino acids: Nle, norleucine; Nva, norvaline;

Phg, phenylglycine; Phe(4-F), 4-fluorophenylalanine; Phe(4-NO,), 4-nitrophenylalanine; Abu, a-
aminobutyric acid; Aib, a-aminoisobutyric acid; MeLeu, methyl-leucine; MeVal, methylvaline; $-(3-
benzothienyl)Ala,  B-(3-benzothienyl)-alanine; = O-methyl-Tyr, = O-methyltyorosine;  Cha,
cyclohexylalanine; Nal-1, B-(1-napthyl)-alanine; Nal-2, B-(2-napthyl)-alanine; -NH2 indicates that

the carboxy terminus has been modified to the amide.

EXAMPLES 4-21
TESTING OF SSX-24149 ANALOGS
[0195] The analogs produced in Example 3 were tested for activity, such as binding and

biological effect as follows in Examples 4-21:

EXAMPLE 4
Peptide Binding Using T2 Cells

[0196] The affinity of peptide analogs and the wild-type epitope to HLA-A*0201 was
evaluated using a T2 cell based assay (Regner M, et al., Exp Clin Immunogenet. 1996;13(1):30-5;

which is hereby incorporated by reference in its entirety).
[0197] For the binding assay, in brief, the T2 cells that lack expression of TAP and thus
do not assemble stable MHC class I on the cell surface, were pulsed with different concentrations of
peptides (controls or analogs) ovemight at 37°C, washed extensively, stained with fluorescently

tagged antibody recognizing MHC class I (A2 allele) and run through a FacsScan analyzer. The
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th& OVeYAl R8s on NG, biRIRG WasHeY & on lrehdtifidation. Such peptide analogs can be
4-f | uor ophenyl al ani ne; Phe(4- N02

usgfuhindthesmpaindompasiions or saeplatiarm forfirtss derjieitierapsitip, compesitions.
a- am noi sobutyric acid; MelLeu, nethyl-I|eucine; MVal,
nmet hyl val i ne; (3-(3- benzothi enyl)Al a,
(3- (3- benzot hi enyl ) - al ani rFé‘,AWi/@tShyl - Tyr,
O-met hyl t yor osi n&iEp@i%E STABILITY USING T2 CELLS

[0198] Peptide stability (K.g) on MHC generally cannot be solely inferred from binding
(Kon). In addition, along with binding, the stability of peptides on MHC class I is notoriously
important in regard to the immunological properties of such peptides, since the activation of T cells
depends on the duration of “signal 1” (MHC peptide complex interaction with T cell receptor). For
the stability assay, in brief, the T2 cells that lack expression of TAP and thus do not assemble stable
MHC class I on the cell surface, were pulsed with a concentration of peptide (controls or analogs)
known to achieve maximal loading of MHC class I (“saturation”) overnight at 37°C, washed
extensively, and chased for different intervals in the presence of emetine, which blocks endogenous
protein synthesis. After extensive washing, the cells were stained with fluorescently tagged antibody
recognizing MHC class I (A2 allele) and run through a FacsScan analyzer. The difference between
the MFI (mean fluorescence intensity) corresponding to a given concentration of analog and the
negative control (non-MHC binder) is a function of how many stabilized complexes between MHC
and peptide are displayed on the surface of T2 cells. The decay of the signal over time was
mathematically expressed as stability index 50% relative to the binding at 0 hours (at the beginning
of the chase interval).

[0199] Such improved analogs can carry one, two, three or multiple substitutions
(including standard and/or non-standard amino acids) involving positions that are known to
participate in the interaction with MHC and/or TCR, with an overall effect on MHC stability that is

dependent on the modification. Such peptide analogs can be useful in therapeutic compositions or as
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epitopes are still deemed useful in light of the fact that while they retain cross-reactivity, they may
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anges of

th? i’ E"l 4 abr oga the activity. [0210
e 1R P PR RAT SHIGH MR 1% PLpEE dHsing since. ther

conformatfonoin tRh QIHC rgedody @4 sightly laerfeddit i\ Yhat YY an'aV §ept1§&d Additional
ogi c properties in

Su%@ ogsl iter ;%t egﬂéae [ rmu
45 SR Al VT OO -TRSOT B Y NPHE(ENEDS (F or Phe-tD
re@ltﬁd?hll‘ayhve'l'ay)ﬁlogsf whata-Tf, 3%, Ben 7ok pdsaroylag Al1ad 46 @rt”la'SnPng at position 48 or-

act|v1t atlo of positiaon V

‘d“‘%%%“ﬁ ‘{79}@# égb “ﬁfﬁ/g lossihid o achvip. Pglaay,rf@fe analogs with 5
subdnmltﬂﬁishvwéd/mﬁdctlﬁt}l((Fi/gﬁfeﬂ)evel conpared to the original

epi tope. Modification of the |ast residue by addition

of an -NH2 noiety obliterated the activity of the

peptide that was subsequepxhmpigsppied by nodifying

t i.tion.4 i r is illustrates
O R AR AR AR Fu il b of oAt tiR S hER ompassivG
; han t I‘iEHhE NATURALWEPGIE ANDRPTATEDAEVARIOUS BOSITUONS
or r.t her i vat l.zat EXAMP S- REACTI VI TY
AND | oﬁg &éﬁbf“ﬁ? &’ Rma&g’ ';%B‘ggﬁ thiep apprieghjgrscan through
a 1pesy of aram)sga[h F21RtamEnenceinpatiagthe hmﬂmmr?owﬂ (9581&{69 |(ﬁgl§e 6).
F| g o scan.throu
gbf% ggs EE%‘? |°?faerta%%gé }Sgggi WW%@” X @?Saﬁc ‘\'FemtSBmt‘]ﬂé“g the T cell
llnm}bedl-ﬂc)ftprehﬁﬂ)@%alﬂ& efutivooehd latdr IModifidation bHREY\t&idie @position 50

to E gl] 19 Wito )lessir 4 §T 30 pX }1 CZ?O 9,\}\2@ oL Yag‘r)egrfll];egg? ¥el(5tr%ra?1ﬂlé of activity in this assay.

posi’tion 4
Fuahttr |opt1myatmh cdi el aotisty o decamxrangphidgs it b6 bbthintd BNMOdifikdidn of the A at

th bstituti f A42 .
poll Y, 85 MO8 R0 RS A bRl s Pt
anglogsi ofi tipilaf ort leducad abtodrs in eirat (bue rdtdinddh@osswkdctlvityy @@mpared with the
naﬁﬁ?ﬁ)éﬂﬁe aéus%n ucslofup%o%/ lEuPct:tl%% eo(r:i gg?sPﬁﬁgﬁgqq%Irgﬁ%é%*? glhe [t t) {pore limited

6] por uni
AITDRIi] potentiflhshighen lrtthlwtacneamdub %0 intredsed astlig @n Rla&SIKMHAQ and/or slightly

de‘fl}H ?ntg'géti%g vh'tﬁeffdﬁ wﬁlamr is Bdn %tlmgorlant for tolerance breaking.
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application), since the P 1 residue participates to a
certain extent in binding to TCR Conbinations

whedoamoes2d he following: Y (position 41) wth WCHEUS2005/021609
position 42), W(position 41) with I or | (at
position 42), and F (position 41) with L, V, | (at
position 42) resulted in anal ogs that were nore
active relative to the V\AEEAM‘%@b’eptl de. Conbi nations
bet weenjst @t ARRAIICAOTO FR1GHER ENﬁ%l\R;Qﬁj INIAONARY ACNINYY

at position 41 and V or M at conferred an activity

simlar to that NAT %@W%éﬁﬁﬁ%@DEﬁé/ﬁC&cemnt of

K Wi b1 | y $hiee gbipsTdidd (@24) 4vkrd igtimedd Wﬁglptagrqldeﬁ ressing SSX-24,.
analogs with retained activity in_ this assay

s PRAYES cpitepes Bndifsst ippqulatign itq the gﬁgweél lrrn@ Wéﬁ%m@p ?%lg in 25u of PBS/each

lySis h@diadtldﬁfﬂ 008, agdl PEAhisdRs folfi¥eRBIAS%! ddbitional peptide boosts (similar
non-standard am no acids i s decreased in vivo. [0214

amoyp phdayi 25r7ad g bt Thespheduls of immynizagen isishewvm in Eiggre 7. @pe week after the

boBASEdn0eytdOwdr€ Stithi1fed bvivd WRA SQXQQI4§ﬁ£wﬁAL%%bt1@¥ 81d €8&1 against >'Cr-
natural peptide. -54 WO 2006/009920 PCT/US2005/ 021609

el e CSiToRaas]IReA o 41 e Fuesr PONELE TAwipphor egthat the anlog
Aﬁ'\wth%d ﬂi@@ﬂ‘éﬂs&@agﬁfﬁs%&'cﬁh@xﬁ%r@ t@ﬁtlﬂrgl%mde-r&%pared to the

strat egy from above gure_2) has

e 6,
analgp |44eH of eswidhtyPHP g o b quatr%ze'aiﬁ %f%@éate&ew fhg binding and

stdbllfte Far&ithetérd BQerfied bl bitilOBPeriidngdione to the natural
SSX- 24149 epitope inits wld-type version (Figure
5). [0216] F and V at positions 41 and 42
respectively, conbined wi tRAMIMIIE £ at position 49

resul ted. i roved simlar activity relative to
et 15 O aRAIR GRS i i, BRuBRICRD Iyl Ry A Gark S
position 49 resuNAedeAn HEPEEOPH, )ASGEBSEIDSM@’W@ICt | VI ty

02 ri ermtant sing the n
[ #5;231 S r&\‘/‘%lg“’% B?CC@KAQIWCE?‘WH‘?&C?&&? pG ‘?‘Hﬁssmg S5X-24149
nahﬂiﬂ epit@d, lbyndlfeet R6duldidn @ito thﬁ’m{gmtﬁmﬁbh @bdds WIS ug in 25ul of PBS/each

activ Cc e $,208 |y useful due. t .
lysmph. pey s%dia?’# s’i 6405) %g Ihlst‘i’f"safﬂ ‘Yezg’s%ﬁr?éi ‘“P‘E)al pept‘de%oom (similar
an@Aty GBday 08 de@B Basihg & Aegali@2cbirol eptidei(®Rlah AN2653 5 ‘@A ATY, natural peptide

aci.d residues within the putative TCR binding region
or anglogsag hown M KIS 5t i des of consi derabl e val ue, that

r et gioze3pi ndrragevhmatM-dEe at ong. M&pbﬁkeC:fg@tht haaal paitidy, @idlocytes were
toration  of

b f
REEBRE HEateeon R At Buied i 2P el o dpg/m of maursl peptide

foED RGPS, MBHekOdR11E Werk Mieen Malne @ WaR CESE'S flgdrésgbtict ¥4.6liM be 1@ tor 15 minutes)
fromthat of natural pepti dg . Addj ti onal
and  [BEVPRQYElY SRVETe B 1ipRized mies WR) 3n FAualngInberofGopfre) splenocytes

stéfed(ith UFSBM Buddéscdiéa)o. 4;1M)481~:1gﬁe@r hddheadtfihe shesfid §lﬁﬂndtf¢n of target
ceﬁCt i ve anal wher eas sition 44,

£ WagmBUFd bR réwglgastp?eﬁwdt PV fipmy hlpnds apgelsing Fieairing CRSE
flubkdséende By 168 ,cytbﬁhStb[J treel rdldtivaidegleps o@@\eqjogulaﬁona@bﬂre\ép&wmg to peptide
o SRR e e e R st s
sp Ed;%g;\%%;?ﬁ@hﬁﬁem&ig {E/Nglﬂﬁ%ﬁshmcyf&dﬁmty elicited by the
B T e 0 A AT AL VA B P LS i s
mhaé‘sed)zgﬁﬂuﬁ&mtwed» th@nﬁ\ﬁﬂlbeitmﬁmtﬂhm s@lekﬂ fdayigpdpigamsthi@eiSeells coated

a de o n € Nno SSX- 24

w %p(a}s & n? Qo é‘j‘ ra? ?8&1 8stlagi]¥,éﬁg? %&}%&ed&@nﬁ}agon between
bisdigg) Bfﬁblh@l’&ﬂayalbﬁﬁﬁ regartity ehe iinteradtionwithtNTAQ, drlda@helcapatility to generate in
vivo immunity against natural peptide (Figure 11).
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line specific for the 41-49 nonaner, relative to the
latter. Modification of the Y residue at position 50
W 200b/0a@w2d., but to a | esser or no extent to V,P¢t/ESmN5/021609
Nva, resulted in restoration of activity in this
assay. Further optim zation of the activity of
decaneri c anal ogs can be obtai ned by nodification of
the A at position 2 wit hEXAMPRE 13he A42L
SU§E OFLANALHGS ?WT@@G@R%@I@AN&EE Y{E@Poﬁbﬁs XTMBT TUMOR CELLS

decaner. Peptid anal ogs simlar or reduced
act i 0224} i n Bight B@ulesfﬂftmlia%@aﬁ‘)n’éf‘de mprppzed @athplagmid gxpressing SSX-241.4

ale nﬁg ¥4 fibect l?l@culzﬁﬁh Li'ﬁt@kheﬂﬁ@ﬁﬁaﬂ?yn%ﬁ%o&és' with %@flﬁl bSul of PBS/each

ct1on or boost I nmune r esponses due to:
lymph @odq ai dag @, 3Al4mnd 7. )Ttvownfioilawqdybw\@@‘dﬂwﬁalm%de Boosts (similar

rﬁ&:&r})\éi 33\9 ﬁl‘!ﬁdgp dsfﬁ@%%@éa%de Sdn@Bl deblide (ORI 23634 “m) natural peptide
and/'or sSlightly nodified interaction with TCR whi
Oﬂa@alemslﬁ@m Sttt for tol erance breaking. -55 V\D
20060995920 &W&@%@Q%Q%&D% le bibre Smbiefed O vivo with SSX-241.4
ANAL TO TRI GGER ENHANCED TY AGAI NST NATU RQ
wibtypepeptida B destad FgRingt) \/e5- lﬁbﬁiezill}un?ﬁrté@mg?% (82%0tS mpiagoma cells) at
va{rf&ué"ii T"}%ﬁ& (FIRANDY, 9cha e 142 & 2Rl RANF A48 V4OB&licited immune responses that
49 "natural epitope, by direct inqculatign
mpmted mhréaseﬁ GUIPIARIFIL] 3zAMHt hyma Bimer ealls Sxpigssing, ths maturah $SX-241.49 epitope.
PBS/ each |ynph node at day 0, 3, 14 and 17. This was
foll owed by two additi onal ptide boosts (simlar
amount) at day 28 and 31. E?&‘F,Mgkﬁéﬁul e of immunization

I's showRERRDYAD mRe)xmAQmmﬁﬁw ANCEIOR M@DMMON(ZND AA)
spl enocg/]t es were_ stimul ex vivao with_ SSX-2

nat ulPolpept Vera tb"’rlﬂ‘bfté%tf‘éﬁpag’é%ﬁ}}?é‘}?‘ g {ggle 3 Iwéffethéﬁi the analogs showed

mtlgp'i‘SQthufHﬁJg afid QtIl%h%QJréfﬁés 1@%01%(}9&5’1'5&*&3“1&1}3_\xﬁlditwéﬁaeﬁtlr_de@pﬁ@e However,
he results s

owed t hat the anal 83 A42V tri d th

thg rmggw&c ¢t agpraveRen §ofi §6h aqalgegwried dnfl dhey Ftét%'éqnn%g A4 showed the

hf@ﬁésWnﬂJrovféﬁ@ﬁt' nt‘ii %am@@{ﬂ?@é}h}?gdafﬁﬂtyt\hlﬁi HERQ’l"‘OQOlAﬁé’IECLQd’ KuftBer, the stability
ide itse

t a
ofiop PAPYEQ e T CREPEBR 1 H Caieh o CBRIFY (bW opld-ype pepide
ASEEA 026! : B TaX SkievBedERdRel 1.5TRB 110 198). THOPAPIRIEWIR 42)8Ho L, V and M
OF ANALOGS TO TRI GGER ENHANCED | NMUNI TY AGA
syQatitugns WP aplopendpesdhasiiNey qemetw%wﬂdmpe@%ﬁpecg%%ﬂsm remarkable
' lﬁer %&@nt{aﬂm@ R &A HAbERGOA éeher%@%ﬂ‘aﬁ’al PR $8prdged binding and
4149 natural epitope, by rect inoculation into

sqahbty. rwgfm nEhe TEgersIHt Hh da poviiaFan slﬁg bs ¢nepesdin dre ipgrestien yth TCR toa
cér%@ﬁkgf@deﬂﬁ‘st ofiEattdn Was ald s@ﬁ&rﬂ!g by HhY &sM@waf}DﬂhE mwad to Aib analog,

two additional peptide boosts (simla annu
“@zﬂz pogessite %@ﬂar@ﬂdﬁ’@ iy FamiHIA-A50A0 6?1“]58 i hee eme &Ritope.
A 26-35 "EAA"), natural peptide or anal ogs as shown
in Figure 9. [0223] To evaluate the in vivo response
agai nst natural peptide, §$P¥H8&§ﬂés were isolated
fromli ttr@JTERLﬁNAQM@NﬂﬂHD{ m@moumm@w (0TtAn)
20gg/ nL _or lug/m of natur pe %tlde f or ourg .
ThoodVal | s T Sremins! Stchndiee SHPOh SCRSIRT: FHD AGG b i N terminus.
Théks, AVbrRremblVhitiht, dhe oﬁgﬁihﬂtmﬂ’;’ faund ih ﬂiervaM&thUence is substltuted with a

co-injected into i muni z m ce V\/I(%h an

mype phehic grtg Wml&am t%ﬁn}ﬁlgefe\my rﬂp}@pge ﬂg %ulky ammo a01d also can be
ufddupERang Qﬁ}ea\éaﬂalffd\&) .or Biag hﬁﬁ% fodhe Sf kiall Q’((j th?J ae, 1&&&&1@ $téndard amino
elmnatlono tar cells u
AT M A S TNV T A
lighekto: Phei Ty SHeAREDDYs.f | ow cytonetry. The rel ative
n of the ondi n

| oncdtP8h1 crbieyeuleatd St Af Rt S FY HepDaS GoPRgoidid m meractin

va T QA *0201 paldany), apd fprudidt dngiped id theXipeastiomdwists tho T cell receptors to a
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specific lysis. Figure 10 (spleen) and 11 (bl ood) show
the in vivo cytotoxicity elicited by the reginens
walewenidoed in Figure 7. Three of the tested peptT/Us®05/021609
(A42V, K41lF and K41Y) showed increased activity
relative to the natural peptide, both in spleen and
t.tanget, ce EQrAShetebdliti@gnalogs that
cert%g?ﬁreeof r§ ?’gf‘)dggatfomdg} 5'15 tgb(gns%an\rg ‘I(léi]at Q(ﬁer e was - raees T
areOrﬁbry n’mlnmdgerdc a:rmlrm@b amab)ln fdyelta/@empnmnmf ‘fwgor VOEQSS| ity
! BLAGS FMcitl tlysMIG Phe or Ph
t he%@ﬁgbl I ?goqgeher?eaft’gh?d S& file !“%nﬁ% ﬂls X W}d °or e

eln nrt al nst
deﬁ@itlwse(l’hqzm@kgtycde KaF4- @wwh@@alam@ﬁPW@@g@p@l@%g@ the resulting analogs

RS I I s T 5 s on e o

hafrd, @it Lyg e Upsordirp deroetifes andlogabee show pigpig epnily glhcrgqsqisa(ffl@ty with the
leé&gf@ %ﬁc x%lé‘o%%%‘@aﬁ%‘p %ﬁt ﬁ;l%tﬁdﬁwdta?%%&ngy th‘é“frﬁ Call:lalog should have a
sirgibed beﬁlﬁty RB8{acatthe Tyy mmthoajelogQ '@@e;@en@ent@lzﬂa@qu emonstrated the
hr%;galtlﬁx? e pre%gzn tafgorx%fxméa og%ghnﬁ]nhagq%{ s 428PPhel8uRPBB4rShas resulted in an

usi n a negatlve
anﬁl@@t\mtlhllmptbptd :Ifﬁm(y{\,@idamteﬁd@l@t@guy' Fitathe H P rﬁ@lﬁ‘fqled gowever, its

cr?s% éeaﬁ i §rt S1th w 13- ﬁ/g%fﬂtﬂe shSHicC Fsoi%gg] pog‘ eOWot@érthﬁﬁd the para-

re stimilated 'ex vivo w th
m@ﬁﬂﬁe@mmﬂ& amﬂot chat ;’q@wnp@ plﬂu@dhqaﬂfél-t seoreten efghg yild-type peptide specific
human tu e
Cll S A dasere R bl By il T R0 G4t was bou
thiKdehfe aiRVo \WWifliltypd pepiideed | nmune responses t hat
nmedi at ed i ncreased cytotoxicity agai nst human tunor
cells expressing the natural SSX-241-49 epitope.
EXAVPLE 14 N- TERM NAL PROEXKMWMPIHRI6/ARY ANCHOR

MODI FI CA

anal ogs @k%&y&?ﬁ@}d% r&&?&?g‘g\l @}ﬁ%kg?}%ﬁ:g@gl%n(m
show@d30]i npm?ih%dbdbh pdimary amidsesoudaiyl proporpresidpgseal fhy N-terminal were
pﬁﬁgﬁg gségfgfﬂl\,l]\%et was aWréngtl%né/ Bl @%E:r'ngr?strﬁgﬁ ﬁrﬂﬁ@ved afﬁmty and extended

ude 0 ovenent or each anal g
statakity adth tha dmma*mbsmlmteu (Efnblgﬁ) Aigh/ordy gview expgptions: (KA1Y, A42V),

(I{}L%h %3@%&%% r@( F@elpys) '1\@ {lf rh,g?fdlt%nﬁlg) i, Eéq @e%‘f gd?)'dtcyosyl&efaéhwty with the

wid-Be ifepiddspdic ChnpLexbinag thipclE 4 1AY svt}sgﬁthmynb QM%V@/( A42L improved
Bl vi vity with the
thﬁ%}:ﬁhr@é’ {ﬁgrno{n h%ie é’rﬁﬁ)ﬁpm i(_}gog%ada&glre‘ﬂkpbr& Q&Q& tyt e ity with th

pepti des
wvwmez&pwdet OThe, cdmbamimMmosldbsttqnﬁ of iNoteEminglr ey @nghgr and secondary

8 Lh BRerRegtd de
a’é"[‘p‘]%” ?nggd %f‘ﬁ)e d}érs %%g{rggﬁ%gntgfmawg# g)cai)énfc ent r%t i ons. The
42A to | substitution generated an analog with

i mproved binding and st alﬁ%ﬂlyLﬁrqul | e. The residue
at the P2 position can al so

e en ed in the
i nt eract i on NARERMIUSAL{RRIMARYSEGD g@gr@%CHq’ﬁl
observati on was @I M%WMMME@W wth the
I C

42 A to Aib anal og, ossessed a simlar binding
af fi f0239) wi t FheHLAermiBh¥al 9feuhatvvlk¢émeopqpﬁéﬁ WR$ @-prgjgreed anchor residue.

1-)‘,\%}%5 ﬁw NosERRYMNAL-i RGHOR dditional ~CH2
2 li‘%#"%i) %0227 i e g o At e o nglahy tone
ganphomilirsmpreserhént $i@s alge ﬁbﬁe%f@# withe Yahéo APy spostitaen. Altiough the other

g;ﬂggﬁ sh|o e(? '?1% RVROHinGR P LaffidifyCarr étﬂill‘i@'WﬂﬂV%e‘lﬁﬁf@UﬁIﬁkcuI& their cross-

sequence I's Substituted with
rtuydvlo'pmm yyera melorh | hky:s%{ﬁ]oﬁ thesg @angjogs A?chal’;ﬁﬁlrﬂéat ﬂx?d‘FB‘ﬁiff St eHmnal anchor
& Pg%FMysaf@rﬁgal 36k ¢h tBd REoghflidn BET caiReEableragl udi ng any

aval e to or that is known to one of skill in the
art, including standard am no
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aci ds and non-standard am no acids. Exanples of nore
hydr ophobi ¢ am no acids include, but are not limted

WO 200680920 Tyr, Trp, and D-Lys. [0228] The resiBtEUS{005/021609
Lys 41 was defined as a secondary anchor residue in
interacting wth HLA-A*0201 nol ecule, and it also

engaged in the interacti 0@‘_% @2# T cell receptors

to a -57 WD 2006/ 009920 /021609 certain

deGTERMINAE PRIMARY/SRCOND ARY iANCHOR ANLNTER SE3S MORIIGA TION

gen SO et.erocliti . th re ane bl g

T o e T
hetettittitic Makeb Has did [n0RDe} feferwith thabinding to thwMdE umalecyleebut overcame the

t hat by repl aci Lys, 4l 10. terminal orimary/ d
olgapre 2y SeFonipry Py onbRinkfhe soffulie R R sominal primary/secondary
anBYaur festduésr (B hie md 44230 amiethe TCResiteseanalogs weregpreraefswithipsoved binding

i.gher affinit i th the HLA- A*020 g . i1d-

sthang eapli Wl e o8 OB E AR A Rho MEE B pBEbRb e wild-yoe
peplide Ecifle RTUeN iovak icoresntearialspgsh s Ka 1Eh4RY, E44(Nva) /(Nle) mutants and

si_gni f.i t d ased affinity with the HLA-A*0201
Kﬂgf’éé%‘{,?@r/ﬁvalfg@feglggtg%-on the predicted al gorithns,

the Trp anal og should have a simlar affinity to that

of the Tyr and Phe anal og eri mental data have

denonstrated the limtat ?‘%‘I‘?ﬁ)&?"‘? e predicted

al gorithnms. For exanpl @&6TERYENAL AMIDBhg substitution

has lted in .an,  analog-wth i ! 1.0} de i d

ot el ¢ disbribg s PR R Et o T BLRC sl o ol improve
thb apttrs, staliilty iar slpgica aoddias by yconfetrimg witability ytp eprgreqlysisdand conferred

specific CTL was fairl o] e ] logs lost
SRR oo FEERERG T el B0 beng el el i ORCcal B analogs st
sifgtificahFMmypuis et eficiroaffinfty twieh WIHG- myloailgseps i vell speginfinpgenicity and

CTL .at nmuch 1 over centrat | | it S ation lost thei
T
bigdiAE caabitityawittoMHG dletuiqSSEeht b eH2EXARNPLEtaigd its reactivity with wild-

N-TE NAL . RY/ S RY Al ! . ]
SPOESOR: ORGH LGt 1t B PRGFS” Bhir SHRRTaly "ol PaLy g f T o
sishklart JoBeeNritn b Al ofvhe @ildgpe ipépteld, SEXganerdH?2 (A4 waadowever, able

that_ resul ting anal ogs,denonstrat.ed i nproved affinity
togHenulale; e by Pf%‘?“ﬁB?’} ?qf‘;‘/"%ﬁ’ PHPHBIRE A- A¥0201 ol ecul e

(Table 3), with only a few exceptions: (K41lY, A42V),
(K41Y, A42M) and (K4l (DL D4 . Additionally,
they had very good cr oss-%ﬁﬁ@ with the
wi | d-type peptide specifi cDECAMBRSTOI ni ng t he K41W
substitution w th A42V or _i.nproved the }
o1 ncl Rl anmel EppR P M SouRrpay s vintS fammgpip 11-mer, and
G SHT /02001 Kisding SpGlds\ard 9-nRfst drViOtnyersiilh previves observations, a 9-mer and
wi | d-type peptide. The c i nation nodi.fi.cati f
R B 7 AR EHOT SO QIR § Sy or e same MAC, and
hed e gk Themprpt Foa thé statdpoineofanaesanilproratsingrihdyaradistinct epitopes,
PR GRS ANCTOR SR & TERRE R iR ptove SSX-Za, the
eplidpk Y £AHleODeftd2 34 thEMe-nGr tpeptivie NSHX-Yako, bikkst the appropriate MHC binding
wild-type peptide was a pr.eferred angho oS | :
BB ol L SO0l bW e
téTall Gineflwitld athin® aciigthhn@uldrecagdbld 4ipoopaihte binGig magif.0 Ap shown in Table 8,
i.m | ar | nprovenent s_al.so.obser.ved .w ) !
SR PR VB S R RS A Nk e, s
SIS, Q €al4 i, N5 01gV ailé/Nrd)t showert] irspratsid| bindingvaffinity rweithveie HLA-A*0201
| ecul e, their cross- _reactiyvjty r ¢ r [ IFN-
“]FesﬁY % go-ngr ‘i“ﬁ%’% 1S ‘?‘Ar%gfi and s Iinﬁ/zﬁlﬁ’t ﬁ%rg%)le to induce IFN-y

pepti de C-term nal anchor
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residue also plays a critical role in the recognition
of T cells. (Table 4). -58 WD 2006/ 009920

wWEOD6BRO05/ 021609 EXAVPLE 18 N TERM NAL PCT/US2005/021609
PRI MARY/ SECONDARY ANCHOR AND TCR SI TES MODI FI CATI ON
[0232] Substitutions of secondary TCR bi ndi ng am no

pl%ﬁll’thmg ?r%lfxﬂ' P2y C?plé’l%j {rzg(l? lﬁ alrgf he" a{ﬂneth]?e}qgﬁebftr{awﬁgco%fn{rﬁtgms than the
wm@mmbmmiul e, but overcane the t ol erance i ssues of

sel f-antigens. By conbining the substitutions of

N-term nal primary/secondary anchor residues (K41F

and A42V) and the TCR sit &AMBREQGHS wer e gener at ed

with inprove i 2t L Tabl e

6). Sone of ?%ke%s(gp}éﬁg 0gs #&nggﬁggagh%h?%yzg%}é uction

of t 838¥i | d-Anepspecpepwhicieths peaiogsi cxan GHﬁnesamt andwprovement over the wild-

tyﬁg?rg{ﬁ)?é {52%11 gr%pe%ﬁed 11&:&'&&%\1}'& 115631_}?6\ 11 8318 &TINVSO elr:ﬁﬁlg '\q%r{:gkmg Differences
InEXARNER FeptSoire\whetRividiAlo gaivh Die Jifa88%ks Rshffaencagmtde@twe selection, have
erm n S VVI L
th@%?%h&a? t F%\E/ gxgorﬁf}qﬁg%(% { Cl'gad%dr%ssst%g h rss% 0 n ltogaf %ré: ué% in an in vitro
1nnrelmlatlgyoﬁ;lm-@r2r blagd @t@tmrttc cy Ltlﬁecpnqnee &dryrs vigro amohunization, even using
o?lfnrs eﬂe lquu&g\%télteg% d, Y’(Q aqg%f(p %%‘ilés e%§13|1{/r§c§ tN%Jl a/ch'a% §Ct USA §89:7871-
787ést99é, Saéga@m ot alcﬁmce'a&@uiﬁt4952-4ﬂ9eﬂ995aﬁan efial.yJ. anhvzoWHl& 1796-1802,
| y o :
LS8 0.V B3SO D g s i b
reé‘imqicoglsﬁh%lfrmreéy 7) disclosed in this application |ost

thei g)i (ﬁ' nd'%gﬁﬁ%gzgt}!)ﬂh ¥ HMH dgg%)lrse gl!e Vp%nﬁed b%' centrifugation in

SSX- retaine s reac t
Figpll-Hypagyp &opelpiifydeatspal |ct11t1aeso7l7trs cawsieql rodt GSMgathd!iygqus plasma (AP) to

a&?dgéﬁgbgulré Y enw Q&dg@&lé ;I;]a@rh g&%r ﬁ& el('t::ggn%qn d;Ff N’B\é eﬁbtl&s To favor the in

simiar CO entratl nto-t
vifre geriehsion SEpepHderspagific IR, umaioys dvaéntldmwe(QGSJ vedoé employed as APCs.

I . .
DELEGE 81 1 AL D0, ek kPl o sy g
Kesghtay pi-c 2001 mwtvichiin mcworp@éthe@esbw taférense fin ot e8tingpr Briefly, monocyte-
erﬂ-x%héﬁecfeil ﬂggoﬂm&e tﬂdﬁréﬁ*gggjdag Wﬁgpténg qﬁAa{n were cultured for 2

9-ners or O-ners In previo servatlons
a@ﬁ@nall@ym cultugenmedia st r2a1|tg/@b@@éﬁ digandetoeindist hmaihmtwd 2 x10° CD8+-

erPRBRCE BnPhdtyRdiRE P4 kaS fg&;tldt? Egl sctiANCs/ er@8 cullld gq H P8 well plates

same N-termnus. Fromt st andpol nt of proteasonma

inp? ael RV gunpkeaignigd evithi 50% pfdt, 1@pflg/1131p887 athO IEmk IL-2. Cultures were
e

re&ﬁﬂﬁ&t&?&rﬁéﬁs ?3%(‘(13 94; g/:lt{‘? %gé%g%( Eﬁgazliaz s %%%&é%ués}%? Pg% . hﬁl@ﬁrﬁ) genicity was
assRYRR HSIREERE {ncHéragyEPpteicity POd exekinsapedugiéon asBXs ¢esdritBd herein.

| acks the appropriate MAC binding notif and showed no

i mmunol ogi cal activity. Thus, the wld-type epitope

was therefore | engt henedEXAMPAESG2@8r with ani no aci ds

that coul d creat ergshmgmﬁ@p@g@t e..bi Afianggeoti f. As
shown in Table 8, while many 10-mer anal ogs have a

| ovel02BiIndi Age anglpgsi lisiedvin tFFguqu& Mler- testgD 61 aptitiere siich as binding and

bigIBGLAGEect BHHSHinFRakifid2d2.30Y50L/ VI Nl €/ Nva) showed
i mproved binding affinity with the HLA- A*0201

nol ecul e. Two 10-nmer anal ogs in particular, A42L and
Y50 N e/ Nva, were abl e topkRadsee b Ny 59 WO

2006/ 009920 PCT/ US2005/ 021609
CROSS-REACTIVITY AND FUNCTIONAL AVIDITY OF ANALOGS SUBSTITUTED AT A

SINGLE POSITION (FIGURES 13 A-C).
[0238] The strategy from above (Example 6) was applied to scan through a library of

analogs bearing single substitutions relative to the wild-type NY-ESO-1,s7.165 €pitope in its native (or

-60-



production from"1 cells inmunized agai nst the

w | d-type peptide at | ower concentrations than the
wovedoaoeoppre pepti de. EXAMPLE 21 USE OF ANALOGS A@@/US2005/021609

OVERCOVE TOLERI ZATI ON [ 0235] One aspect in which the

anal ogs can represent an inprovenment over the wild-

type epito i ncreased i mmuy

il SR YT G B1rE A S SO AT g P B e RS bery fin BT requied

amb@R T LRAIBE to Vet IFBN-ghies prod@tibinet vive adld filicemexim@l adunt of cytokine
di fferences in negP i ve selection, have the potenti al

pradyetion gkany SORFETEAYST PERAIOES . To address such i ssues the
analjgxg9) ar esubs@dtidnbf 3157 With'F bi K, redulvedliniafislbgsahat @hrtially retained MHC

HLA- A2+ bl ood. t o gener Tec ues.fa
oI 25T BRENVLG SAME PGS FRF B A O B ERBBHOl uon of L18
wxih"lﬂmﬁdo@kdjthe ﬁﬁﬁmﬁﬁ@gi’@fe@ture&oﬁﬂﬁ Petide ab assedEdDBy. thNahéthodology, whereas
89:. 787

B S ey e T BB i i
L, lAnBﬂJGézeJultecﬂﬁ&nﬂrZ% -ih80R7e propd@€; and Chung et al ., J.

e ks bt o] s%g{ma@%f%

prévei G\hﬂhlré?t_albédlbut RENRSedsedaatinioy iethis damoretativetoethgwild-type geptide, can be

o Bt S ey s e B S AR P v o e
préptites, apdesateti Belewposure to potential xenogeneic

pat hogens and recognition of FBS peptides. To favor

the in vitro generation of peptide-specific CTL,

aut ol ogous dendritic cel | EXAMPIE 28ere enpl oyed as

i th DO AL MR AR RORAT RV AT BCs

Keogh et al SUBSDITUTBREhAT ﬁW@POﬂH@NSr(EICﬁﬂlEléﬂeOm by

cal IORIES: ; Bt e vl ey ey ol At o i (ghlhfih tiray of

an@lﬁgis Belaride avatsubgin@ions telative cb the wild-tymddY tHSORhk,. 4 &pBopen Simultaneous

t di
AL BE T 2 o DI L A8t s om e
1nﬂ2xde Bropdri&s (Ffellﬁﬁlbghﬁ dgm%ﬂa&gﬂoﬂﬁs fpveeist ideetite of Checamlbgsg eCbnibining L1581
24- 1 Nn. )
w%lbcn%}\)n?rp(lf%%ﬁ%gtﬁh&r %relaiejfi elr ?_c%?%p&al?gp lo tgxe Wlltde;;le p/ ?)AE: Similarly,

res wer
LITSGS'tdnmmlvai edthe ractﬂsag/soﬁheaﬁmsymmﬁ:IGSLamalogso @Utlsr increasing such activity

refgé\geggyle\g’ Ecﬁtngg ;%n:qg € ILﬁ %'{3/\? % rtl%scyg/ {eta;[n{ycpmg ?qur\]’itg 8¥ 1668 or C 1651 analogs,

OXi CI cyt oki
shpwing Lint inerestgs effet @€ sloutild avhtatien @f mnnEWAWhESreﬁ@@O Slmllarly, L1581

pamagy éeéal?engzllm_e actxwgl %716}g§n .LCBS [ 023.7] ) The anal ogs

werd tested for activity, such as
bi ndio24g] and Smlmltahemgs owllifiedtiogs bt pasitiond | ond 9 mdBErafepddecfiects on the

RGPRPPTCE DU B RN TUTES P A G\ ey, 837 combined

w1(thC(I-16RE5 (b8rvAlrE) .or [NIR X8JrlcTéine) sat rrmsitigy 9f repited i \substantially improved
ac(1v1g' gg%r 56/%{' é’l\@fé o@QlPel *vff‘&’ghgga{ﬁﬂé‘ ”[%Qr(ﬂﬁﬂ\? In‘i’i‘ltén{ dir’ll[e)fcugé the activity of

earln S n tutions relative
theVB 1 ¥t rylp&ntJ\WJ\EB@rLlEH2 a6®sitipn P ppréaliyrrescued tihamtwy pbﬁhe S157Y analog

- hc@vgevgoﬁzﬁﬁagg@ %2@) H%Qt@o%/s 9&&@&9815% Ltl‘ijd {/ylpq and to a lesser extent

ro I nverse correl ation
Abohed” peitiee eauamddetrmgmctmty qf dguenzlegiandaney batmast usaﬁ&the@ single mutants

at g?ﬁ;ﬁ& & hl;e tl) F o;%ﬁﬂgﬁu&{ (())IQH& Hs&%sxﬁﬁ% x\lx'tlYeoanEQtlémltméRn@ombmatlons

between S157K and V L, I and to a lesser extent A at the 9" position, retained strong activity of the
analog and may be more useful than single mutants at position 9 due to the participation of the first
residue in the interaction with TCR and the overall beneficial effect on the peptide solubility of K at

position 1.
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producti on at any concentration of anal og. [0239]
Substitution of S 157 with F or K, resulted in anal ogs
wWo bab/opaed i al |y retai ned VHC bi ndi ng and PCT/US2005/021609

cross-reactivity with the T cells specific for the
nom nal epitope. Substitution of L158 wth I inproved
t he i nmunol ogi c features of the peptide as assessed by
t hi s met hodol ogy; whereas L158V resulted in parti al
retention of act|V|ty ND@M iIE of C165 with any
of the am no acids V, resulted in inproved

i ﬁﬁgﬁ%—W@Y }TYeéND[WION@{AMTY edt ARALL/@GS SUBSTITUTED AT
subst i tutions i nyttierdh PhSITIGNs PABIREAB AL € sewhere,

and present with retained but not incr eased activity
i n t WR43lass dic sEategy fyan popve iBxapipled6) waseappléadtth dean thmngh a library of

arﬁﬁ)gs He%ﬁﬁ%xlnulltlﬂle RMB RS ons!rRa A fhle Wﬂd R - Eg @Etgﬁel al

furt derivatization to e on
pr op@P‘H]es Ld 38Npaserr Lb@@lbémﬁwﬁfﬁ LCE’eQISm the activity of the S157Y

Cgé%%tﬁ%hﬂFI?{v\%mg?gw& SE ISGUwIl? Ek g %nﬁ f"yf‘gg% 165 can partially
restpis the p@t@t@gwffaﬂ@iﬁgsmswee {oEthe plddyr®) Pepiads.- a§)1|c§I7Ye1d158bC165V displayed
inSEA8d hdtivRy Bihtide ¢ o' R By r;?@ peﬁﬁ@éﬁ -5?§ %séﬂh%ﬁé&\‘ﬂ’%r C165L; and S1571 with

substitutions relative
CNyLlpxsd, rqtaimed] MG Fymdmgeandgr(ppgﬂqaaqﬁ\é@u\glth T cells specific for the wild-type
pepBd. - conservative nodifications at position 2 and 9

were shown to have profound effects on the immune

propéttiles dripiabssgdionsroperieingy o M Haoptensil§é and 165, respectively,
inlad@Rbd foyL. 6f Ntah€6RPALOYS or KAFPENNE, Db Flat 184 traalmyactlwty of the

or Cl65L further increased thei'r activity rélative
pephide iR thig creppecagiviy iasray. pking @?qe_\,analogswsﬁv corpraypésifop fqreakmg T cell
toleRBcdin Y stle (sitibhe] 66: 162 ¥n® [64ga§é lpaRR4he gﬁera(ftluﬁ WAGFTCR.

i ncr easi ng such act|V|ty relative to w |l

pept 0] |1 dgvlesubstifutipps,copprising by Frand 1a8Y iPlHS)Q/J Lof at the position 165
sh@&&ﬁﬁﬂ@ﬁy i H@sa9 A8dcABSE in ERAMIM 9 0n adlididAl @fpﬁeﬁﬁdtﬁgs &fc&ﬁﬁatssmg S157F

l'e mutati on of grl mary anchor resi dues.

Q u
anéllﬁls?lé’??syv of AmgRosition 16 é‘ftﬁ“)‘ﬁdraét“éﬂyn@%gef}ﬁb theee flaja pndedine the complex

1nfefh6t1\@]aﬁéﬂolﬂmﬂﬁturé HftdlipISkubstith@agous nodi fications at
posi tions had Profound effects on the immne
a

pr op@#4W es Bfnalé\)h gl‘%@’é‘“ B8 pURRIisiHg SBA7Wead foralighes extent S157T together
witll €58V ind 1fs Vi BRwed #tA8& orShééaled MR ?ég]{')ecm&@ rQl@éNﬁ Qhe wild-type

% rvaline) or Nle (norleucine) at position g resul

PeP¥esubst antial |y i mproved activity over S157Y al one
or the wild-type peptide. The C165V nutant al so
rescued the activity of the S 157Y nmutant. V-NH2 or
L-NH2 at position 9 partlgmeI@s%ed the activity of

CROSS-REATT YV HIYAAND FUNCTIORKErA VIBTINFOFf mdeRQ E@l@cﬁ@PASSING THE

j t S 157F and
oSl AR R SR S o v i Bostias Subumg 1340
act [ [0248}’ of Th@&ra@e@?'f@)& ke (E(Mmpﬁ 6YNaE apisiRll W sdah fough a library of
tants at tion 9 due to the participation

arlpEHg JHFET CReOgATIEE TR ACEESOrTron: DYPAC. FERe the desamer iselt
ladﬁedTbﬂgmﬁtaw%wttbeicmﬁ@D varicad Kutﬂfiﬂtléﬁs at thid p@eﬁ\:ﬂm CFbrtﬂal]ly rescued activity,

SEBIA L6801 Lolnie S0 GpPardCRRY e TR Y 4481 ul "t han

Si ngbBI9rut aRépidetina@s with Githilr &U@ddc&i atc_hﬁltypzﬁ Wizkd(bRiEWitHBtained cross-

of. the residue int ion with TCR and
e aPRivE 5T Y4 p* BB AL AT Picon o Boost of immune
respohsadduei to:yf) mf)re Kmﬁﬁcd ADOB i(4niti@dh- 1ﬂ;ducc<ﬁdell%tﬁﬁ Qﬁfn@ﬁw%ﬁlvo activity due to

BT S0 N e R Gt Fen i, e

analogs are useful for breaking tolerance.
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MULTI PLE PQOSI TI ONS (FI GURE 13A-C). [0243] The strategy
from above (Exanple 6) was applied to scan through a

wo pdws@09p20f anal ogs bearing nultiple substituP¢DNS2005/021609
relative to the wild-type NY-ESO- 1 epitope. [0244] L
158Nva or L 158Nl e consi der abl y |n'pr oved on the
activity of the S 157Y CIk t Conbi nati ons
between V or | at p05|t|on L, Aor | at 165
can part iEMANUATION OF E\'IMNEJQidI@ﬁIdSRQHER&M OF ANALQGS:ve

|t gcfr Egs%ﬁWr elativ C%IE‘ZSE{ ]{;IJIB%%F@EE gg%&léjz‘% lle‘%eg)

and 92347V \frehiiity6s yepside @nalGes land stredwviBi-tyber dpitape b HLA-A*0201 was
I I; | n S reactivi . .

CM%.P(;CEZI eg bgl%egcaig ? ( %g\ﬁ V\ﬁqlag (El?n ﬁnmtfnoaenet 1b¥s ;13(1):30-5),

whgh a5icompargidheseib by refqmconstsc;omgm Ecprnlgs B(rldingjas‘séyain brief, T2 cells, that

lagl%ﬁ'l\letxgl?&ioé%é?&@ QLIr’xdlt@/?s ad ﬁ(?\tlpag%f'r}f}é:e;t%ie ME& %Qs I It | otHet‘ cecfl surface, were
pulgd, withe didfereat] cqm@ltramnswftpyptufes {¢vetrolp@panalezs) nvdrhight at 37°C, washed
eHERReIy! s?ﬁﬁéd' Witt ﬁ(u Sty ;raggéq @ﬂbc{&é}?&% nal RAsc %&fIgAz allele) and run

conﬁounds or brea I ng ce I'nN VIivo
t 13 kpasScare analyze Penidest 4t pind A2oitabdize its prastnee at the cell surface The

dl?gﬁg{eﬁgf‘%égm iﬁg 7I\tiﬂ ?];lgﬁxlgl[u%gsé% I@n@tﬁ ?ﬁ&?&ddL gtt!) IR 3 given concentration of

anpg ang fhs\isdatiye cpniiof (a non- MH@ barliregyperiedst is ab@dctwn oEiaammaay stabilized
I neco

cog?]pléxﬁsl g%f%én' lgzlcvﬁrgirﬁ}kﬁ ad 4k %EFﬁY%n&]lgg %ﬁl%e{c@ g)f %&%%lﬂ: Thus, at limiting

cogeqntrgiiqny of H‘?P{:}é‘t thag is atrrwe%etmt of Ken ohostlyi amé at Shturatmmtﬂvelx of peptide that

1s|ar1'EéiEL§5rﬁénY Bf ﬁcﬂﬁj gaz‘a e, %f’ﬁgpﬂtllﬂ rtff’e fx ls q'uB‘ltf?led by two factors that are

substitutions.
matgerticalniglasts Irlv!f ameqmtab bmding gﬁﬂi‘é rpemd? @mcemmsﬂ' givinget0epf the signal

chegﬂ?mé-xﬁé% @aﬂﬁiat{]oﬁ?%d éﬁﬁwﬁ‘ﬁ @}I Q'/I%dt {is ﬂ?r?%x?ﬁo%ahzed to a reference

act|V|ty respectlve Y, to't
(vldpypecreptidexanp|tiE ratip mghﬂmm brndnmm cmmlmm peptide analog,

Vi ! T
AR GRS RN il (Fpun . 0
m?@ﬁ\“‘@) betwqen 2n gpalogrrad ghey MHEgolequism InFémree 3stmrarire3%)nalogs described
wm%cﬂﬂﬂﬁdlﬁgdpatrﬁnéé‘rgE}nﬁrb\'}éa%ﬂtl@e 40' e %M S%J &g%eogg hofmp%ved binders

decaner enconp aSS|ng e nom nal
CaF¥ P> d O, thes ¢, |08 MoFResuBicutieny of stagdard and/%wm@tascilagdwmmg avitls at positions

thht'ard/ khdvdh RCHaktitigale, inMEY Indrsetisn! %B'I\I{Hé'ag%r R! u'itﬁ an overall effect on
%osn tion partially rescued activity suc

indipg that i deppydgntop pregige émmgﬁe‘ammlﬁwnvn a&ucugepnémmwgs are useful
inMerapBeitic-comPesitibhs R pHeroANR! AeRr WrkB tRbaThbRr m‘ﬁ?osmons
reduced activity in vitro (but wth retal ned
reactivity) conpared to the wld-type peptide are
still useful for |nduct|oExg5ﬂ§99§; of I mune
responses due to;

(antigen-i nduceMEglg)ﬁD QEQYIWNI@‘\TIQW @ﬂ@URiEri“iu Vo

act i pezs1y dUExg‘throb;ﬁ‘b‘f BAR]AE=4H WRRY itdnfuliz@with QEdeud Im{fg’essmg the wild-
an [ sI| ¥rmd|f|ed|nteract|on W th
W%’gg ahann@gg' oRp-PY s turocpigionyintothe wgum@memamées wx@szSug in 25ul

of\@gﬂﬂ)ﬁéa@ﬁ)w e /a{-%%/_’, 0241 5Q017. TEXAMBLEN 484 by two peptide boosts
EVALUATI g\l . MVUNQOL C PROPERTI ES OF ANALOGS
(ip BTITRNE) NERES 18 Mhiesioe Aggsativaeetielpeptdy RYREWild-type peptide or

andBPalGhotPatdurd e affinity of peptide anal ogs and the
wild-type epitope to HLA- A*0201 was
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eval uated by T2 cell based assay (ref. Regner M et
al., Exp din |Imunogenet. 1996;13(1):30-5), which is

wo pwenmoe@t ed herein by reference in its entiretyUS05/021609
t he binding assay, in brief, T2 cells, that |acked
expression of TAP and thus do not assenble stable MHC
class | on the cell surfageamPig 2gPul sed with
di fferent _concentrations of eptides écontrol s or

anal ogsYSBPENHHPGA T OsTﬁ’éG (JMMWTVAGAINST
st ai ned wiwir - frwm?f:mﬁé )&SSEWH@W @(‘ﬁﬁ}‘u i ng
u Facs ca

s | allele) and run thro
anal fp}gf’] éiﬂ EYpdupte; Hist inpping rmorsst:wbuamz@ against pthe swlvletype  epitope,
s;ﬂénoéﬁ& \%i"é Isotdh dmQitterife coq{rf)lfl-ﬁr[ﬁ NG& mg&fﬁ ?dt W M: \g/mL or 1pg/ml

nean | uor escence |ntenS|ty correspon
0 UHéémer REPLigM forf 2 henesl o@hﬁndetlh@ereeganlmedomth o:rquza and CFSE™¢

ﬂﬁ@@sc% Qgﬂlgll 091 ptrés %)‘f’%/\%enr {\/Eld%ltnlup 5 and 1n§‘gvegPLés¥y co-injected into

stabi |1 ze kes
m@;mg)pz[eéy@ge (mthtmequajrrfmdaer oif conhgrolc ﬂiilér&cytééh&lzﬁned&tnth CFSE" fluorescence

(0I 4pm)t ' teﬁaﬁ ﬂ&%g !}Eeq' %e s?{ﬁ’ﬁc eli ing 1%1'1 9 thr et cegshw?sen{}%alsgecb?y removing the

neasure satu atl

spirept $dPRMG tfron @a&engedaaumelsmm medsuttirgt OF &, flavnebcdficé by fow cytometry.
f.acto

T rgftdﬁ\gerd;cﬁleh fgfﬁ‘gﬁﬂp n§ cr 1 %ndgng ?_Be[p}/lde o%ieﬁgplemcm§ W@s calculated

retap%torgl@gmop@@l (@rdqmgiedjtppmlat@n agd exiprugsed @W«fﬁpedxﬁelyss dtigilre 15A shows the
S A S SATRL VL P 5 o
vagighle eytt)tyﬁlélt)p@p’pjc@ gl)lmunlzede;vnhtmnmhandmn’mélﬁ%wnh h»@lldftype peptide. Figure
lmb\gﬂhe Qﬁlﬂghm ?BS&Q‘@%&&LICI%’S&I ?ﬁée 1fhmunlzgtf ﬁ}tﬁ ngfn anc? gnphﬁed with

qher th ex a
mﬁﬁ%ﬁwﬁJ5%NﬁdmﬁéV the higher the KD of the interaction
bet ween an anal og and the MHC nol ecules. In Figure 13,
there are 39 anal ogs descgih h such bi ndi ng
KARfLEY

par anet er s |m;_roved rel atlve wi |l d-type peptide.
SUCPMPABIIINE OF ) ARIOUS ANALOGS @i@RI@GBRII\tG]ENHAN@EDMMUNITY

subshiat ﬁaﬁ@ / &aﬂ?@

aci ds a?NS?S?FIFI‘ig%? aﬁﬁgﬁgﬁkﬁgs o parti d WWA -B)

t he (PZ3&r acﬁ Ba contedt e lmﬁdlﬁl@ﬂtlo'ﬁqﬁptowltdhscahecbalﬁlva[]ixample 8) and
usﬁ&ftﬁec&etﬁ&oldgk"qegkhggi R%nd BRlm Cpl<§'9 deRs dc%‘i é&? q‘&%rgzggst %arget cells coated

conj ugat ed fication. eptl
withslispiggd (1pM; ﬂgelﬁéb @UﬁuPEaODmni;i@monnts 3 wdd tsans paptile 26O "Fig. 16B) was

ev&lQatéd" Ltltﬂgd'uexqe{o' Yl'% A%rplgkl ?’ﬁ%ﬂ&fi‘% %P ‘F’{}tzylés%%s E‘aEX@ a-iﬁoaﬁagde analog

res(gpctlmalbj éor(thp;m)o stagese Reswitsl evipressbd\as tverage b sxﬁmﬁd lﬁisp{/%s;m@ed that the
and1bg L\I\Sd\ﬂmé%ﬂz@ nﬁ\@ﬁc éq‘?j.zst ]a?iﬁmg |‘%m§1 WL the \a}uog%f g{gsy Cl45V, L158V

i noculation Into t
Clofhiva angfS1SHS Ll H%O Cé@ﬁ:‘h sHoyagh n cdiﬁﬂltemahe aﬁ)ge With ﬂz#ld amel peptide or
hldies ;  Behdh
t an}gan?glﬁ%ﬁt@@gge%lh% g.\bgt{tutﬁo\p@ rng ngérghegﬁ(q?@lgglg% %?er Slrclh analogs can be
m%‘ébief‘@ dhap p}ga\/gyld tywg peptidy prebrpakpiei tdleraoce agaimstl aoglfaeltqiamm*addmon the

1 5/ 021609
B S e o RAR R YR e R HRARRAES 7 Ry piploss, v
dlrﬂGBJaRIS’FI impfiggtionsyPE EPI TOPE, ASSESSED | N VI VO ( Fl GURES

15A-C) [0252] To evaluate the in vivo responses

obt ai ned agai nst the wild-type epitope, splenocytes

were isolated fromlitterf?AMPEEMrol HHD ni ce and

UBE ld)amﬁim)c% hdﬁ&@’dﬁi{ BNHARERD WUWﬂ@A%XHﬁﬁ?@E?%ED TYPE

hour s. hese cells were then staine

f
anaE &@@ f\=§<§ES$Ela &4 E@BYLCY FORMBHPRANU CT BN GIGIURES I 7A-B)
for [ghs4m nutheRd corrd: dfithd m%&&%pr&gcdfl %s%ﬁ{)e%dﬁbo{r]e (Example 27), and

igm’runl zed mce with an equal er of con
following {brsppibenee dosrrihed i mPERSEplnpariss e oistecd, pooled and stimulated in
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(0.4M . Eighteen hours |ater the specific elimnation

of target cells was neasured by renoving the spleens
waeaePBVD f r om chal | enged ani nal s and neasur i NnBCTZESH05/021609

fluorescence by flow cytonetry. The relative

depl etion of the popul ations corresponding to peptide

| oaded s ﬂp g%tes was calculated rela élve to
v’ff6f‘i‘t“ihc}lo"‘§’u BBy PROBt NI FYr e 9% PR 6 Sk i@snggively. Supernatans
werbafahkited h¥dHR- citGtthon SFFNIP WabhQ b) BEESAOf Abdlog/ LYSBNva Cl65V
cytotoxicity in mce receiving the negative contro

indespd T gells that @mdéccﬂé@g%hmofttﬁlg gagg imost BPIGPUpOR 21 vira sfimulation (Fig.
m[) mh&eanmagmhﬁ%dslw 158081859, @'i‘?hvﬁms'hfvh &fld W1 84V C165V induced T
d-type peptide. Figure 15C’shows the substantia
ce@mﬁ@t areduce] tingrenssdcsmapnisrp I F Nega e pon ¢d Yot smpalaigngwith wild-type
pe%ﬂ&je Cg%hvﬁ} 9 c¥ttalt, Cibsy amgh nghﬂc'éam@as@@%%ﬂlwhlp&eﬂs to produce
9 PARI SON OF VARI QUS ANALOGS I'N TRI GGE
TFENAIOED thiviaNi-Type partde ReSvwinghaaretprotsydeperibpd mdpgmples 27-28.
ASSESSED I N VI VO (FI GURES 16A-B) [0253] In the context
of the inmmunization protocol described above (Exanple
8) and using t he met hodoEEMMEEZdti bed in the Exanple
@R%X?%ﬁﬁ@ﬁ%lﬁ%@%ﬁﬁ STABMIEY Hiﬁttl%AC@?éﬁsi TESTING)
t 0]

M Fi r supraoptinmal anount
of V\loﬂiﬁlt y pesvirbiEoathd hizpter Plages comBningerdass é\mnala@rel@aded with a so-
ca?lgp%ﬁlqaﬁ)%r tp@ptlidla ew&Qth@d o @OﬁuMLﬂﬁfdy tﬁﬁc@r‘go%@tlimﬁsérﬂgoff rate. The
[fasm peptide anal og respectively f
mgmyegoatqde%wt veere sypp bieskas gparh f e ﬁoag@mgqo@@wm Syytgméﬁt (Beckman
Cfb‘ter ﬁE- §£191M%Qo dRtudAe As@d}aflu@fgrs L aEH P&V m%ﬁg-mlcroglobuhn
he’hi'ghest activity and that the anal ogs L158V Cl165V.
ar@rswl PEpLigeNvaie %iﬁdSUSHIWW@IWSCESV showed an effect
in the sane range with wild-type peptide or the Cl65V
mutant. Since nultiple substitutions may alter the TCR
:site, such anal ogs can be nore useful than

the jhkdl-ty @@u&e e L aﬁ[c%@ K\‘eﬁg fitsP LR AR o Shir rQxﬂhtyato bind each
sel f epltope I n addi tion, S 157K tripl e nut

MESrmelaeilq byrbanding a5ey p dBis assay maasme% the ghiligyjpd lr\mwcaw{ gﬁﬁ@dm to bind HLA
mBR&ldsdEndeF seahm(qlze@na;hgm bu’{Mlﬁé" corditloft mﬁ&ﬁer@%déeéiRplams were first

i mplications. EXAMPLE 30 USE OF ANALOGS TO T
WMI%MWMI%RFR@WW@WL%lWW (Eispyyopiin bound to the plate.

Té&&%ggggle@%héﬂ M&&Xe&ﬂ%p%amg%ﬁm& Fdlﬁé%ﬁ the anti-MHC-FITC

17A-B) [0254] In the context of the inmmunization
mﬁbo?b&ﬁé wetkineubpisd Epr d Bl at JIECarkhe entpYHC-EHE mAb bindgprgfrentially to a
re?&@ed%@é lc&ﬂ&@x dﬁx%&?drp ek ﬂd&re@%ﬂr:@lhﬁngé’resﬁﬁém Yich Peptide was related
wer e i sol ated, ed and st nul at ed
to2OBPIdODTIitPe mszm@m\z%w&mﬂegﬂw Ezwh permdeﬁ binding was evaluated
reftilV&l1d YiREp (Eﬁf% 'cgﬁr(h‘%eﬁ*ﬁ@' ﬂravﬁZedlﬁiusthg Qit, Ind@ A @s&i@y@ere expressed ‘%
respectlve Super nat ant were harvested and t
bigdipg’enthat M}?gwdﬁnﬂﬂw apre a%r biidesy  m_redptive Awaths gnatlve peptide were
subdedBNIF a )fi@i/ in thSHARBAand ofGh Ssshjtat produced | arge
' evel s of 1FN-gamma rore rapidly upon ex vivo
stimulation (Fig. 17A). O her anal ogs such as S157F
Ag@?\,{ss 65V L158V C165Nva, and L158V Cl165V i nduced T
produced i ncreased amounts of |FN-g
uponl06§7lvu vd%f dheseffipiy aespw rpfEr ¢he (Ritial strippias Oééb? iPlpgeholder peptide,
inkfehshg cbiBhtratlolls GR1EE 1850 10EMRY ehchith <8 Pepkies fexd;U%een allele were added to
i ncreased capability of T cells to produce
a peaies pf yellstand inpubatsd E‘Pdﬁ/ﬁ‘% C?féiﬁtoinﬂ gcspg)trepmvwslyh é’lates were read on the
1T &h Q60! st %n‘itﬁ&ﬂ? dbde@Ekpbrite BXREPN @S gehbrated. usiag AN Bof8dare. The amount of
CHARACTERI ZATI ON. OF BI NDI NG AND STABI LI TY.BY ELI SA
pe(pfqu-pﬂ%reqi-mp‘q@ 50% of the maximum was recorded as EDs, value.

-65-



[ 02551 Avidin-coated mcrotiter plates containing

class | nononer | oaded with a so- called pl acehol der
w@epbiotmmner e used to eval uate peptide bi ndi ngPCT/US2005/021609

affinity and off-rate. The nononer-coated plates were

supplied as part of the i Topia Epitope D scovery

oskeiiit (Beckman CGulter, Inc., San Diego, CA,

say buffers, anti-MAC-FI TC mAb and
bet a202ﬁ3b r ogFaithd ofﬁrateeasshyctrhablamls wpnemdsldaﬂ&‘aftmersaualn&ﬂ)anon at 21 °C to

L NN NG
p@bﬂslai ¥4 Ct Ehdoplatds eae imeadvad anmhigiple! tinepoind (000.9,01, &iSSﬁyh 6 and 8 hrs) for

B T T —

nmnbmﬂmdekfmﬂdjasrtge”ﬁumdalm«hm. Mononer - coat ed pl ates were
first stripped, releasing the placehol der peptide and
| eaving only the MHC heavy chain bound to the plate.

iSoeretcalgplptiondes wer e then |ntroduced under opti rral
f O| dl \Ag(r)gd*ﬂr? Clg%‘?? rftg-pirg?}e &re E:ugg(t)nt;)rl\)ﬂ_jﬁ: w1th1n thren?’Popla software.

Itamlue Mﬂ@aléulf@i im:bdbmtlndbmpmg,faéﬁretytanakthlyhtpdata. ref ol ded

IVHC conpl ex. Therefore, the fluorescence intensity

resulted fromeach peptide was related to the

peptide's ability to formEXXYPEE 32i t h MHC nol ecul e.

Each pepti dey; Hasy jve to the
positive cont ?%Itﬂb‘gfeltp()jti? e pﬁoﬁ‘\:ﬁf&@wﬁ @:E% , &Y t he

r esul@260wer 1BR transpswicl mxc%(nﬂe4) rvabrenigimunizhé with SDYSss.207 peptide (25pg in
25055, 0 P2 B GUOCERB b SEASA, 551] fod BE o wesk ar

native
begst, |Snlﬁm<3¢yt9ﬂ wewsf stimulted éacsmwymth e fniativet &SMA@@y; pepl@H6FH tested against

3 'Eﬁ TabElFrg ﬁ%afnlt%'n ryceﬁss(ngglA qlet* ﬁégg gcgellllﬁg)lr %slor% atfc'vtte :clgxﬁ'Fo&ﬁglCap cells coated
W(th M@%CIH}AI bﬂQkagaQIUWY)Cﬂﬁ VaeawthFeamosp & bt reshﬂ& eﬁprbssad as % specific lysis
(rgéa}{-e l@ dl?(J Ykt F l@gd osg d“t cT @ell% eheab dyse erv?natﬂglpycells in a fashion

I ncubat @€ er t e c I ons escrl

dmemeggoq,MHéZ dasadl aglabihty, confimang displer of th QSMA(h[topinﬁleMHC class I of
r Pr i sof t war e.

e PR SE o B A LD LA ER MR IR T E006 or ¢ he

maxi mum was recor ded as ED50 val ue. -65 WO 2006/ 009920

PCT/ US2005/ 021609 O f -r age, AS8a%:3 [0258] For the

of f-rate assay, the plates re vvashed after 18 hrs

i ncubation at 21 CIESTINGEODHIEMAhereANAEOGaDUN

pept lO@@l] Th Q“hQ |aﬁ’z¥1@g§ 186l §n I’ s '1@&1#?%}7\%% ?é%haﬁ h& vaflous properties such

al | el e-speci fi c nononer
ayipRroyasa aifinkyl aad siahility mfebmdm possTesctifly vatth thel native Sepitope, and

infmurfgen® ragifiﬁ @g&)g ifeTe tive fluorescence
1 | nl% e%esnl tltg rhe ti me( rgafjlgfie% for 50% of the peptide to

di ssoci at e fromthe MHC nononer is defined as the

T1/2 value (hrs). iScore @w P [ 0259] The
i Score is a multi-paranmeter cal culation provided
wi t hin @B@S&W%T AT Y VYRFUNCTIONAL 0¥ IS OBANNLAOGR]

based on the bi ndgpfsTAFTE Aysﬁy@n&%}q:v% dat a.
EXAVPLE 32 VALI DATI ON OF THE ANTI
PSVABBER] 297 Usrgabg pracislures adesciberd in Fkamwlq At4he bieding characteristics of

PS}%}J{%%%S a?élzlb 9\9§M§%§§%d2?1g ogrg)gxtxslo %o ﬁcigotll) (S%%l%ﬂé 1%} The positive

cogtrollfar bipging vas myjan- Me:kA%ﬂ‘Lt E£¥0sp fpgctmty with the natlve epltope was assessed by

using the analog peptides to stimulate IFG-gamma secretion from a T cell lines specific for the native
epitope, essentially as described in example 6. The data shown in Figure 19 was generated by

stimulating with 10pg/ml of analog (approximately 10uM). This concentration generally resulted in
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boost, splenocytes were stinulated ex vivo with the

nati ve PSMA288. 297 pepti de and tested agai nst
weossatel ed human tunor cells (PSVMA+ A2+ LnQapr/usdoh3021609

or as negative control, LnCap cells coated wth MAC

cl ass | -bl ocking antibody) at various E T rati os The

mhgifid] rsne@MREERHINER MR SRESubtidnCrof ¥ lafalods B "th‘ﬁ

showed t hat PSMVA -agzpecﬁ)fqgl c Tnce) sa\/\a/e(r)ég ag f:hosen fo represent
RSB Y iBor cells in a fashion dependent on I\/HC cI ass

| aVﬁleﬁbl | |’lth)é ,obé'é%ti lafftRY oflihé RhAYes e Itef;kﬁ'teﬁsr:ﬂ“‘ﬂgﬁ 'leaQ%DSOS Met,

n

tunor cells, 1n a fashio

of
I rfﬁlﬁnEalnB‘d? &fleoanétf%tawere fsvlguwedlae)the B3 posjsions Tizse gelerally resulted in
sﬂﬁ&ﬂfﬂﬁy@hﬁﬁ%ﬁfe?&&tﬁ%&a% hPdGhkd Ji I%a@%‘.lﬁ? 3f bmdmg, measured

gfted in gures 19 and 20 were tested for var
el g é’éss%clﬁélﬁn inghoursnbhoVeldNug: ichiAby angtngs shicitod b |smy1aol‘evel of IFN-
gmdaujﬂ,ra@,ct,gr[ oss-reactivity with the native epitope, and

I mmupogenicity as follows in Exanples 33-38. EXAWPLE

33 - REAEH gt vanansd Mlgnesme onbatituted) for thy Tierat sAlAPQ@Smary anchor

SBSTAT WTER T NG (RESHT)
b gr oG edur es desor |rkl?§dd |gnq;ﬁlglx£zgrrg¥hL eng%ﬁ%hkey%ﬁﬁggm{l&ﬁ improved the stability

ngAPd freespied shegmoupt qUEENs gamiy prafiredrindiesas Hesseseactivity and that th

arARESEH AEvd ihpFREPRIBOknicRyeach other (see Figure 19).

The l%g%lt ive, control for binding was nel an- A26_3s

A27L oss [Pgad Pap yand \ﬁlbt’hS‘tbﬁ'é“tl*fé"él yte Pbpimpigpimedagimilar  binding
clﬁﬁ:&teﬁﬁledblb}ﬁad Margihgily Qﬁllﬁ'r&%sﬁ’-%a&%&' HRAL, QeﬁtSeWh@ﬁ‘ﬁr substitutions at
h E§» cretlon froma T |'i nes specif or
the RE-Tpgs t\?& als 8&?"{"6%’(1 sgaila ﬁtnldallgwi)ara%ereé%% Fmelé-»dthp rTrp substitution at P3

exﬁﬁbﬂéﬁ)hfﬁnﬁy aﬁfhﬁabﬁi&y af Sﬂﬂ@ﬁﬂ@ thab weeteOBHitE ind RadbB SbAR MeSBldEHd IFN-gamma
nul at| /'m of anal og (approxinmately

P‘i‘éﬁmn thafiyag W&t é%?fPWa?F Fbaﬁla'@@mémei ajl gepeyplit similgr yaluess
WD 2006/ 009920 PCT/ US2005/ 021609 naxi mal or
near - maxi mal | FN-gamma producti on for the anal ogs and
thus was chosen to represEXAMEE3L reactivity. [0263]

The obserOsS-REACTIVITYEAND FUNETIOMNIOSS IHTY GIERRAT Bs N
Figure 19 as ED50 Nl e, and

t%. l\/letT Ille, dn, Val Nva,

Abu were substit utEBSAHTYTED A3 TR POSHAONShese

gene[nzd6u y r Ehdipdtesh deth alﬁlvéntila@rsut@flﬁlhéﬁstlﬂ thisl gﬂ %d%@fjgreatly impair
mai ntai ned simlar sta of

tirtuti
biRRED M RL A 4B ARG, PO GTs R aaed diistan 20h whish uniformly

dldptayEcSmm'iﬂheor\{ﬁhbrovN\/lﬁndlﬂ@ SlffifNeyl cALAAS (1 Aagild gﬁ)tlae Among the analogs
producti on.

r.lev [0
il s Rians S iR b <08 9 Nvelog N & Patand l at P and
Va‘PSQPZp and vy ateRTE Bidplayep Qﬁibﬁok'mbmeﬁhé sthilliy aR@@heStoPthdrafvo increased IFN-

af fin a substitutions
s ettt s 5 gre " amdloiy ThAd ) i acfabptinens at PO were
alsalmmﬂtwmf Alafahd @dURELSPUOCHIGEH]. ThesH dh@lobd'd] had robust binding stability and
Il:ﬁrol%gmrea tIVI% and. that the a aI% gs. can_have
1oV & éeﬁ‘i‘scllmcp{f’ve ﬁ%%‘fe Rethgasingle e SUléﬁHE'}“%{t?u thus further
1mpnobmg ItfieuP]_ sxrhentaﬁonl?tl ”I:ﬂl:aaﬂﬂ Bivi Gﬁbslﬁﬂluﬂbd dhs lhl'scﬂ @bl8Go restore similar cross-
e iC ad mar gi na simlar
rea%p @ gétsftm?@?%*ﬁqe Al a, Eeu Sgr and Thr
subst [ t utions at the PS2-1 posi tion al so naintained

sim | ar binding charact e[}#’?‘&gﬁ’ipﬂ@ nally the Trp

substitution at P3 exhi nity and stability
of bi ndCROSS-REACIHEY E YhaNh FUNCTeaNal, Aoty Or{10Adoesd

| FN- gantma produpjIB ﬁplﬁitaq g% oId of the
native pepti de, § 81 ene %Q@Sr méihl
[0267] Triple substitutlons as P1, P2, and P3; P1, P2, and PQ P2, P3, and PQ; and P1,
P3, and PQ2 were made (Figure 21). In all cases the P1 substitution was Ala, the P3 substitution was

Trp, and the PQ substitution Val or Nva. As above affinity at least similar to the native peptide was
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EXAVPLE 34 CROSS- REACTI VITY AND FUNCTI ONAL AVI DI TY OF

ANALOGS SUBSTI TUTED AT TWD PCSI TI ONS [ 0266] The
w@2106009926een above, that substitutions in thi BCEpS100p€21609

did not greatly inpair binding affinity, continued

wi th the doubl e substitutions exam ned (Figure 20)

PR 5P B 2ol | St N A2PIRS®S KRGO indig. This P2

Naa alhaD@gSethbd B sthibs taivbouriti FITENgambat whilRr therdNy aglsphehowed a substantial
. positions those with Nva of Me at P2 and Val at P92,
TSN val at P2 and Nva at PQ displ ayed i nproved

bi ndjog8]st alFok itieyP BrRd, Pheclisey Ned addWali stdr2earieRl) [if-hither combination

RSB iR e e e v PioanC Bt imrease i 1.

gahrgOproductienl (Wb dhta Ah sheaotitkr)ANE! & bbthtR2t ant iPONia thik triple substitution showed

T T R W S ——

Si ng[0R6NS s WHosthe ﬂ)ﬂtmohs,grdub uﬁlyftluf.rlﬂhéW/v aipgGuowg ilnb@ved binding or

substitutio Su tltutlo
UGBS PP o P e B et UG AT RS e mproved
bifidipg stetiikty b sidonerossE26ANRLE 35 CROSS- REACTI VI TY AND
FUNCTI ONAL AVI DI TY OF ANALOGS SUBSTI TUTED AT THREE

POSI TI ONS [0267] Triple substitutions as P1, P2, and
P3; Pl1, P2, and P92; P2, EXAMPHEB& ; and Pl, P3, and

P et oA R et R s

substit UFI on- was i tuti'on
and {0220]P92 GrolgstaftHHID manégaﬂic mncel\{\naS) Were atnoveizal withipéptide (natural
e vvas

t | simlar.to,the nat e
SBbF S50est BETANS SbePe DTl ToReR p AR Sorpfy Kheg resicucs). by
diRr2t inPQilatiomggo flie angaimal [ngh Mdepzzvnhrqspgmezjm ORPRS -ab2.5jg of pl:C to each

1&%{)%{%%?%%@ Sank B3, Nva analog elicited a simlar

amma while the N e anal og showed a
substoant]i al MlICﬂ eesaaificgd 26 8] ddys mfterhibe Rkt bdegt, sjdrdcytes prepared and

assessesd for gbf@?' Ra)(auc\{log tbgbﬁl‘llgp@fl gn[aﬁ){ss'ésl iﬁ%%gﬁ%ggr%g s@%&g}:}gtgs / well were
Stﬁlﬁlﬂﬂecs\hﬂﬂﬂlitgﬂnlf‘oﬁ haivapéptidt in EIOS PO lated cd»a‘t_el}i-wxﬂﬂiliHHFN-y antibody. At 48
B e o 528 S B e iy B o et AL s
reSdgalved inhﬂveaPWAbegm paodutbhit@ally bainted Fhé @@k [were represented in

Flggrlev déls ft}}rggrg] F p%tr{%ngxﬁ?g.]na I S we@t(l de. %(Igtnglffalﬁégogmt {']he data show
1nbﬂ&‘§l§‘ed))tﬁn€hn§ Ioﬂdﬂmﬂ@e@fspoﬂsgd‘&g@lﬁiﬂm rﬁﬁ%ﬂdpﬁtbpdﬁﬂahxeﬁdfbytﬂkbﬁﬂmand P290W

I i d '
ar}?h&ﬁl ‘ﬁ‘&h a’ﬁ?ﬁ?.ag (s)%?e gg{S‘g reﬂgl;g @gl?eé Z’%l{t g Vgnt%{\yg{%an the native

ppAd ROBRVREAGCTI S bMMASIAERY TBIVEY ToFthd/SlstrDiat MblpdD@Bmunogenicity of
7 G ou of HHD transgenic nmce =8) were
0 FAEV SRR IEE: T JTHIAS ST S debispedess rsrgpents tolerance
breskigpnal ogs bearing substitutions at primary or
secondary anchor residues), by direct inoculation

into the inguinal |ynph nodes, with 259 in 251 of PBS
+ 12.5g of pl:Cto each ExaMmPHpde at day 0, 3, 14

the 1 ast BISHPCATABETRERE N ARAL R f e RO
TO PSMA 85.297 INDUCED BY PLASMID
{0272] Two groups of HHD transgenic mice (n=8) were immunized with plasmid
expressing PSMAz43.207, by direct inoculation into the inguinal lymph nodes with 25ug in 25pl of
PBS to each lymph node at day 0, 3, 14 and 17. This was followed by two peptide boosts (25ug) at
day 28 and 31 with either the natural peptide or the 1297V analog.
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assessed for I FN-y production by ELISPOT anal ysi s.

Vari ous nunbers of splenocytes / well were stinulated
wowRdh/0099yg/ M of native peptide in ELI SPOT pl B BES2005/021609

coated with anti-I1FNy anti body. At 48 hours after

i ncubation, the assay mas devel oped and the frequency

of i ne- produci n C s, th coqni zed, nat |
PMSHA 26 7MY 16 SR RASEC et T (7 B Hp G FRgeS Brepared and
assé@te@ fOMIFN-y @ pduR 66N b BLISPOTRinglytis: \%o%nﬁdﬂﬁrﬂ@ﬂﬁp&ho@fcs / well were

st1gExj)ated w(:tré T@\é&gxglcgtlﬁga;/ee%ﬁé(}e\ég gg}ﬁ(?g&el’agq?tgs;cotéq%cll R :‘fhﬂ ﬁ%\l-y antibody. At 48
ho[u% %RQQ%Satﬂﬂaﬂh@ gdsayl W& cfé%ld)ﬁé@ aﬁ’{pﬂhE @Q@eﬂ%f@%ﬁm@-}éroﬁﬁtﬁng T cells that
V and P290W anal 0gs, he ot her anal 0g

re@a@wdﬁbe EWg\mpypqug%\ws Bmaﬂg%“gﬁpwidaﬁbﬁ aawmfﬂyesemed in Figure
23t q{éqﬁelﬂ@y bMBc TREM hddBallzd 70N &ilibn %&%@Mceﬂﬁ (mean of triplicates +
L289N e Nva). To the extent that the
Smnmﬁq%egaefho& thgt 1gFsPegiive of Hhei e tsebeocms J el the frequency of native
epli@cel $R6ifc TLRBs WAPERNREBIG hightd M B mbie SRoupNain@@ed with the 1297V
represents tol erance breaking. EXAMPLE 37
anglRg| | F| CATI ON BY THE 1297V ANALOG OF THE RESPONSE TO
PSMA289- 297 | NDUCED BY PLASM D [0272] Two groups of
HHD transgenic mce (n=8)_were | rmunl zed with plasmd
expressi ng PSMA288 297, b]‘;/X&MétEt 38 hocul ation into the
i ngui nal EXWO omf@srowmﬂry%mmsﬂsmm TPROR @EEIES:h
I ynph node at B{y 0, .3, 14 and 17. This was. g}ol | o h
by H0BAbept P BoReinS (it i) Ve, JmBHniARk iR BT Cxpressing the
PSRMARS Nt diredtl inReRtidroiatoQke fhflﬂnal ROpY nadea|vaith. 25;@81 28 of PBS to.
!

G N O

dagQB Ty Was tHelaasag Ez@m NOheatszk a5@ Ahef tRost] dpNnycylds dduCdtibated ex vivo
ELI SPOT _anal ysi s., Varj ous nurrbe}gs of {:feno tes . 1
AR TRt P hran BEPBAE R S PUREM e e g g tumor cels

(LhéapEAL FRVIA Pbid22 38 A PSM ANbr daniddl 624. téFcNily Aamsm;dyt vabus E:T ratios.

48 hours after i cubat I‘BQE the assa 3@ g@ﬁ 4
Thegere{PRE RPUHatE 5BV preriRe proatoprgems carpdF iz

recogni zed t he PSMA288. 297 pepti de was automatically

counted. The data were re t in Figure 23 as

frequency of specific T CEW%&\I ized to 0.5

ml1ion resyvandeATION OB THERENTIGENICITIY ®EHRAME-§2543§D) .

The data show that irrespective of thegr n‘g .

spl &yt es HHDWEmsgeniqyaice fsdy dRteymarnize e P E(‘*Eﬂe peptide (25pg

f BoMe)tk @ 3Im4me17rr@u§@ k after th

m%@EICdfPBmHsC?e%&W‘P?EC? (ﬂga%}l‘ 97V a?])a 0535(5 "EXAMPLE 3 cek alter the
bovstvmlqus@rscwqrﬂwm@ww FAUMERI ELSx mtrdﬂ anF’iFBted against
51 €

ée Xlg'? zegiglﬁ;?%n {Rﬁrﬁ& %W@ géiwgg zrlge‘iia tcxgcl@ 3p m:g%we control 624.38
ceils) d@ﬁstlattnm A2i exprossidng af VﬂmunEIT taywp hThvol@élétS wvcmthSQ(SgS Yorspecific lysis

(n%?&+5%\,\§\4,3 géw%x? thatelﬁﬁg\;; n'lcnlogeﬂs En;gqué & lyfe?’hun]a% s cJ:BTs confirming

pepti de boosts (sane anobunt
digplay afdlye PRAMIEG,; 3:1¢pitape ¢on MAE elerall of tunig zells, @nefagkierk allowing i immune
0 spl enocytes were stinulated ex vivo
m%{?tﬁ‘{‘itﬁg(Wé\g(ufe\/ées)'PSI\/AZ88_297 pepti de and tested
over ni ght agai nst 51Cr-| abel ed human tunor cells
(Lncap, A2+ PSMA+; or 624Ex?5§n @%403 MA- or control

624. 28 cells A2- PSMA-) at Ious E:T ratios. The
resul ting inmuni t)TE\‘E/EB\ICEOFé’WZSLQAMCHiS ng

eyt OEO?%%.]Ci tyl"h r?allpgss’thséég lglggxres r wer test%%%gou%gpropemes such as

improved affinity and stability of binding, cross-reactivity with the native epitope, and

immunogenicity as follows in Examples 40-48. Using the procedures described in Example 31 the
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VALI DATI ON OF THE ANTI GENI CI TY OF PRANME425433 [ 0275]
HHD transgenic mce (n=4) were i mmuni zed wi th PRAME
wWa2e48®opepti de (25g in 251 of PBS, plus 12.5pCcDUSPD3/@21609
to each | ynph node) at day 0, 3, 14 and 17. One week
after the boost, splenocytes were stinulated ex vivo
HMWOim%lﬁlﬁﬁdg Mﬁra@t@ﬁi\@éfgfsm%?t | 40 BNFlalb@SV&E agg@bd it comparison
51Cr -1 abel ed human tunor cells 4(33PRAI\/E+ A2+ 624. 38
to nwlhaxﬁ@nﬁ‘he ebditive contrah & Rinding vees rekaptA262 #23B. Theebsesved affinities of the
anglgé £Bbrtdd"s %blgamgs &5&@9&9 todhe yoéﬁlwy&m&) Ind Ef)S(%SStal;m@ of binding
s expresse ecl f l'ysis (rfean+S
aséxhl:ﬁmd of hsaoclmmer@weantb with d@lnra%ve\ﬂ@ﬁ@ea’tﬂs 9859%56 Ysusing the analog
0 [ f
peB%E% ZSEH@%E? 35 %amn?a Bchetibh rﬁ%m gi ’ISQéllaYinég s bdifc for the natlve epitope,

ope on MHC cl ass of r cells
esgenfiallyhiaso Hesatibedwinngxampiai fe Th?ré‘d‘iaaftbéwﬂ ant %lg\kref( R6g8reere geﬂerated by
<l 0008 TEREOREE CTMIE S AR o v
sepagate guerigasts pnbpene tnoamaligedcta tbssamqlmb?fbKFéTdv elfcitechby {he aptve Peptlde in
eatl, %H'sung seas%é R {né‘ﬁ'u vafle QSR &@%Géré%é' Vet &etbnmgnmmmstemk

epi t ope, and nogeni city as | ows in Exanpl es
indigatesghat UBY mgrqdh@wpm&e@@ﬁté@gueﬁég*d? freya @agkgropadanpl e 31

the -69 WO 2006/ 009920 PCT/ US2005/ 021609 HLA- A*0201

bi ndi ng characteristics of PRAME425-433 and 69 anal ogs

were assessed in conpari sSBKAMRBLE4Rh ot her. The

POSI T VeRes tﬁ@AcfmT@Imj memm AVARE- 3P ANALloGS

The observed affinities anal ogs are reported

as % bi ndi ngSYROHHHAER AtToAtsﬁ‘éGb%Bgﬁn NEBGTURS 36)and

ED50277pt abistdateysubdtindtioRdbing), Ms:, h@ll\fle tNvaBarfAf Abu were made for the Leu
di ssoci ation. Cross reactivity with the native e

Ito
at\leP 2psiansaghas positorm g llof thesgrnplogs ex'b@ﬁt:q Yehinding w1thEn 20‘}2 of the native

peplideMitha tEh J0F6% 0 8t iR 8 (o teOMef BRIMNGa Indl§ds! The B&ther had an affinity
specific for the natjve epitope, essentiall

sogewbati ImeEP VPt bEtprpRIEdls to Tarenatiy Remewthip ﬁhq:laéerrSe%fﬁmty was reduced
abdfr 2ol0ehR WRNEHALRahYle t%t t’hém’lSMAzQQm Vépitbpeadl 88 the P2 substitutions

pepti de at a@gﬁrom mately O. he results were

mgipfained biading sihilibhatdeast ‘§é‘|ﬂa‘rtﬁttbﬁ é%wé PERYSAt TheaMgt, (s @nd Nva analogs
elRREIENL yzﬁgdutcﬁont \bi@u@mﬁ'ﬂa optile hdie Yeptilid SdiROVAYNAIBEsomewhat less.

native ﬁeptl e in each. In sone cases the reported
val u®378r e 1Sﬁ7§1eas\ybs‘t1&§1@n @f LysyBhes dvie I B Q51 (ogﬁguneMnd Hse (homoserine)

wérs [lid fK theiSeF: Gt EBSpokifiah. AiFdthbesPsidd §§)&ﬁlﬂte&\@§blﬂ&iﬁg within 20% of the

di sti ngui shabl e from background MPLE 4
naERCE RERETPrTthe RRE SR ORC A PreAreeded tb?twgerﬂnﬁlm&%de The ED50 for
tth@?sS%aB%%ﬁ-Beﬁ\ deteNeAnbd, Bhd bRt fivel a@aﬁﬁ 128 )attirikeed Z\lthm threefold of
Singl e Substitutions of Val, Mt, I]e | e, Nva

th%@‘W@’%%b‘PUrOftbFfé‘nge‘tﬁs gqpergljyesipar o .twyveam?ﬁ%% With the Phe P!

a3 ishdvan tkst 8fndinb @&BilANA 1Y @ogmitmm@ tiffe BF BiddoB@tion of 17.7 hours
wi thin 20% of the native epl e.. The ED50 was

QAP rled HFs O @eNBEIVE HEPOl W i e SSPUPR &f oy sy Phapplog. which

eltfie®dobh B thy IFNSPHEWORdtive Papkiae, an obﬂHEse(‘aﬂﬂ@&%rV%@é @ntierbd\&@oss-reactive as
natlvedsﬁ:wptlde whil e the Iatétgr s. affinity was reduced
thewelistteds Ny Rrodugtien isin Bxqfeld obGrpaliva BIREIdE0™ t he

PSMARIG$]287 saipid fapgitutibhd of0fal TREARZNR UK, IAbhl,tW@élﬁlade to the PQ anchor
TR IR RN L T R T v —

bigdih€ atfRetick Mrey atpléﬁsﬂ ldﬁa{llaﬂib MﬁtivhlpﬂpttdADSthldtyO(ﬁf Bilding) ks Wiko generally
mgilelﬂg\{ngx g@%gds((ig thﬁ t%ana gegg %gﬁgyl\g] -}-{/? OF lsﬁ:% h&u%%anciL the C-terminal amide

at(tﬁé v Bideith aalgdlﬂdsxely(x’emas €Vd 6€9nly BeHo@rsNBEE VaDIllet AR, and Abu PQ
r at

}Ql}étges%)ﬁ%ﬁ%ﬁ ﬁ{j)sweticﬁxivﬁy QBB)L%?tnirﬁ ellcatec? {F?\py production within twofold

of the native peptide.
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native peptide except for the Phe anal og which
exceeded that range on the high side. The ED50 for
wo bwohyw2@mnal og has not been determ ned, but tPer/v51ve5/021609
five analogs had affinities within threefold of the
native peptide. Stability of binding was generally
simlar e n with the . P1.__anal o
shovmlng r ea?qn 09 bs“%“.“ﬁ“gs a¥sP %\Sgtfolnf P’ﬂ}m?rﬂytaﬁ?cgm #&ﬁomfﬁﬁcﬁons were also
madéaVlg, IﬂvanmeAdeatsi@oand &6] and Alh, Ser,. afd [SatistP8. Th'PENeSl afialog produced

TP ARG SrlUe el AP RRBE ke P o BBl y 44

of the native pepti de all of these anal ogs were
consi dered cross-reactive Fﬁ?!l}[ &Y elicited IFNvy
production within twofold™ 0 hg“ Mati ve pepti de.
[02791 SFRQSLREABSIVIIYANDFUNCTVANALIANEDIRY OF A‘]IN,QLOGS

Nva, Abu, were ”Hdsiﬁéé’ntr@% Bﬁx?ﬁ@%sngﬁﬁé“ on,

wel | as nodi fying carboxy-term nus he add|t| on
of ailP28hli de Roublepubstibrion amrdogs bverfdc;re‘agedaftﬂM randi PRSP/@dePQ, and P1 and
}? ([j'lg Isdious ICSH1+ ﬂtlo}xé)oﬂﬁet% %/%?/e &%Rttut ons ab%tvaﬁ:l ?SI %7&,a§1d 8?B) None of the

ng was al SO genera
P14F2 dpitde Maiwnatxmdfhla@ i'adealld:,haltgeé ® hmﬁdlﬂg7afﬁn1|f}0curs&b1hty, but none of

thg I'%thblﬁl:% %ﬁkﬁﬁﬁpc% %{:eeglvﬂ? )nzt% Fﬁl\hi Fssgy\év Aﬁ%ﬂlrlasr pa%{g 13\75‘1=:n with the P2-PQ
doy swtaummrmham hpg¢ver, ahaMz;@QVBMBBNIe dnelog spovef £ sigadicant level of
cx%Esoé&'tl(fﬁ}aQ/hﬁ metanve?)\%%}dlé ' thgﬁ}?-% %ssgy 51? %t/\ggh its stlmﬁzér somﬂyhat improved

production wthin e ha
byding cber0e®Y00 Rialty U@Q(ft@sl’nz@amgble[musmions thgleeammed analogs also

t
cclﬁx%?g tééjitﬂlggg%eﬂi gzﬁféﬁfsgf Rﬂlgxépgtl\‘?ﬁ{ ' Jﬁé]giafban gIAcgl tFrlslggs, but eliciting
neghgiblegIFNgn dn MheacroBeaeactivityd aSay The dRBeptidimean Fs IEV@pmga\kﬂg the S425T
LBTRg Qﬁgo% I»ﬁh‘élﬁ )ﬂ}]fnn:g 6s kﬁ,@gﬁl ﬁirrp%vea rbaﬁdl ] sttagﬁplngaﬂfi) /s1gmﬁcant Cross-

peptide, thou u ana
repoyANpLaRd Ahe $-4P®ﬂ¢:vna}¢grwhmhmamgme @dt\tou,ﬁtVIleea'ﬁrfed}Dso, a nearly

I. T Do bl e
el s%i‘?hntml gr?§g(%l 170G @g}cétec?“éate gf\ls ﬁ?ﬁ‘l‘ﬁf %2 and

PS2, and P1 and P92 using various conbinations of the

singl e substitutions abov Ei 27A and 27B). None

of the P1l-P2 double subs?ﬁxso‘l\%[pﬂr:lg?exam ned had

radi cal RQESGREACTIVITY ANIYFUNCTIONAL AV IBITADOF ANALGGS

none of the exhi [ activity in

the 1 FN-y assay. gﬂn% grgﬁpé{f[‘ ?@?%E?Qgﬁzgﬁgw th the

P2- PEQ?-Sl]oubIFeuxstdbbtsuhsumnqmaralmgk ogs, m\hsxmted,rhavmg@he or Thr at P1, Nva

Lhd:6MNpa. n
e ég)tss r e%:n;\(]’lt?t\l?1 \%I ]“t{epfSl ﬁ#e‘ﬁéhzﬁjﬁ @v%bgglﬁtana Ba& st"ﬁgar I ag{\'ﬂ'?' whereas the
affiRibayasampreyedvior Iﬂ'lelott@r ghreei alnalpgs Botiremblags wmipPl)Nedsubstltutlons displayed

inblef\s i) 3F BRAGE bl ool VALY b Qe 16 P Rl ©

substitutions n1ne 0gs at con

the general pattern of haV|ng at least simlar binding
characteristics, but elicl Lpgpligible IFN-y in
the cross-reactivity assay. e exception in this

gr o RORG -RieACT IMEIVMMUNOGENIGIIVIQF FHEILSONWAILEB3NLE ANALOG

exhi d S [ L t.

S| nlih]2 1|i cant qgf?\gégg%ps r&gg{:}??\?? t{éklﬁg e ?1’ g,bsﬂyg #TE%T\% gith a plasmid,

%gpo‘é?scrtbﬁﬂ dth expapleadhbelew t mresflml’wgg ad (3} ddeﬁmﬁﬁplaaon into the
. I f 4l ociati on
B oot A0 G250l 2l s 8 0SB oo BR0 3. 1§ 7. This was
fOMS‘YR@A@PMG'bVOW\D SEEINCTaORRand M, BF 5afiveXpepAlAloOMES PRAME epitope
an§1UE§Ii6M%93Ne THREE POSI TI ONS [0282] Four triple

stitution anal ogs were investigated, having Phe or
Thr at Pl, Nva
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or Met at P2, and Nle at P. The S425T L426M L433Nle
anal og had simlar affinity whereas the affinity was
wo eroveeh f or the other three anal ogs. Both anedDys2005/021609
with P2 Nva substitutions displayed increased
st abi | i ty of binding and significant |evels of

cros cti A 1
CrOSIRC Wb SR s GREVEAG . s et
agspeaeddior {RDEBEPdUP\%n tfteo impgirastinpion aams:g@hpe@s hwelg “(mh:w])g/m of native

Pl
X arrpf%tmh% e“ﬁgwdg?fg"r“ es %§§§g Q‘Bﬁ&ﬁ)@fl_hawf g‘ i tg? ?On(? fntranon of IFN-y
piodugsd| it iesnensentoo the h%RAMiEgme atptidy mpds meﬂ;;‘.msd dffy EBISA. The data were

re.Pﬁesen?ed in %S% ei iz gn%gshg'x drgt e?léaél ﬁ%%’g Pgﬁ?\&yl Lg‘r@gucénpn é(hynce boosted

w28 tterRRAME ,,Qf, M%N“a¢4ﬁﬁﬂ§klaﬁiﬁog)r t he PRAME epi t ope

- anal og L426Nva L433Nle. -71 WD 2006/ 009920
PCT/ US2005/ 021609 [0284] Mce were sacrificed at 10
days after the | ast boost gxyNMenpayt es prepared and

ot miaer ettt WEbcED & Ak Lk dengmanaros
nat i 0285]peptTwiegrodis FBHADW ssgdhicehicé (e8! ek inmdrtRd as described in

Es%ﬁ)&?r&a ant was harvested and the concentration of

FERS™ PP8uced in response to the PRAVE425- 433

pept [0dB6jvas Toeasdliad thy ifELb2A respbisesl afb@ine@! Sainst the native epitope,
resented in, Fi l.il‘e 29 and show a significant

SPATRENGHER olEd fipR. YtenmatipatrolJtHI giss and nsybatedawith Jfrefinl or 1pg/ml

oft iueivPRANEA 855 2 h3 % s L FREMNaIs a3 Nee stainad K CESEVRIdEEFSE™ 4 Myorescence
VI VO CYTOTOXI CI.TY | NDUCED BY THE L426NVA L433NLE

(AMM exs! Y respectivelys dorokdpRingtes) Hmp intraxeroyaly ice-iniected ipte=igymunized mice
wiE b equal Hithtee df @&u@?ﬁﬁ&b&@é@ sk%edgﬁm@l%o%&\ﬁge (0.4uM). Eighteen

[ 0286] ' To eval uate the in vivo responses obtain
h%ésd]pﬁgthe spssify é{‘?’i}’ét‘@pﬁfﬂ@%‘ﬁ cellssqus é@ﬁg@wdeby rgppang ﬂ;g spleans and PBMC
fr&’ﬁ Oéﬂailénfgécﬁ raﬂiﬂ{aﬁ ERN e Rbritd e FRE C fu AdercH Gogbﬁ&\@ ?cg’YMTE'éS ghe relative
hou

Il or | of native peptide for .
de@&a 1p ofybg @op ﬁnfsfoaﬁeﬁ@adw tohpeprdEieaded splemrgies wegicalculated relative to

tht botRoPRERAER) pdptlaldd A ekiflessb®SR GhdcR! 1Ysis. TRE redits in Figure 30 showed
and I ntravenous co-injected into 1 muni ngr

t
prg%egvgd ?‘W)uftwnéﬁ cga@éqcmhw € éqalquﬁplpqu theflatpmd ppptals as a booster agent.
Tiget tRnd @dichde’ thatChShlok LaPinPese b Erd(ioft M eyt&Eb AN Gt

hours later the specific elimnation of target ce s
was neasured by renoving the spleens and PBMC from

chal  enged aninals and neggUMPGE 4 SE f | uorescence by
flow cytomet relative depletion of the

popul at i ons &?(’(%&HEQE%CW PERTEIRAMER §FAINING
spl ems:ut es SeRs ge@upg of Btk Al HRe (o) WRR &m&rzeé with a plasmid,
oaded) E&gl on and expressed as % speci |
p tﬁﬁz exPT‘??émE gw 2sjoom PETAGER dnogefatigioifiecthe mgé@@lrlv'@ah nodes of 25ug in
25';1[‘ BUBBS R eath lﬁ%%@%hﬁa&b y\’hﬁlnanbhg @ﬂ@h&lg f(fll%& ddaﬁ)e tvd Fe%tlde boosts

tural peptide as_ a booster agent
@ SHa)i 3t dpye<d 34t ‘tfﬁé“"&rl’al"é’g negHive mm&wmbrwmpmwemr PRAME, ;.

oA FRACHS RS SR G P - s
L‘t%stIg@ﬁNdJe A 25E LAA3MIE, and SE25TM26NZLIH3BNteh a pl asmi d,

G LN R I AT R -
1scégg<hfr4ny hp¢rmatsaentet] HEEYm@e aid indubated ovith D.2ug/il Sr 2¢UF/m of native peptide
for ? Lclurswel%e eyceflsvw«:rg gl%ltl stgnew(P wghS &?SE fluorescence (1 and 2.5uM respectively, for 15

minutes) and intravenously co-injected into immunized mice with an equal number of control

splenocytes stained with CFSE" fluorescence (0.4uM). Eighteen hours later the specific elimination
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(2.5g) at day 28 and 31, of native peptide, negative

control (EAAGQ G LTV peptide), or PRAME425- 433 epitope
waeabogw2beari ng nmutations at the primary and/BET/US2005/021609

secondary anchor residues - S425F, L426Nva L433Nle,

S425T L433Nle, and S425T L426Nva L433Nle. [0288] To

val ua t he [ res sgagal at i ve.n ti,e .
0 taﬁggtncgg:l@ yas m\?\e/\esPreeg b?r éeé?ov%rggg% srplee ?ro ctha ed am ? %ﬂdd rpﬁﬂmng CFSE
ﬂmre@emn dn ithec el tiegl calll $uspddisidnsg by flosw C)Et&ugfyﬂThefrellamd depletion of the

Fahoxazggregéoll}gipgs Btlden ade d &plflxcgm\é’?e;gaﬁgcg cu{?ge‘d reﬂﬁve to the control

(uh':bademh) mnuhm)m a'rdohxpmsedwséird ts}uesiﬁy 1@ inpdalittoadthe ﬁtqnency of PRAME; .-

thane erofctrl
SHEBTEGET S ST WERCRGRY S0 BB et P aRgloss encompassing
maaggsgggggﬁy gggre}cauiggﬂgoag?gé idgggdsfs?@wdﬂ doﬂibﬂalblf: @fimune A2tiW) as compared
0 ta t ce S
B BRSO A " QR np SR S S THE analogs were capable

o@dm;mﬁmg the ¢ @eSepbiikg aQFhSEn b& hbtﬁpdﬁﬁ@ﬁﬂﬁlethb MEAAR group, boosted with an

ifei e s i et SR e Bl VgSE LRI faahifap3ante, s42sT

. LﬁBMﬁpirlSZlQST cnlamasmﬂelg&cw&e&uwaﬁab&abt etpahdifk fel iginuMRy against the
to t contro nli oa ati on
nyie sl et bY PR a i R BF SRl nE T RIS s @Ra Lasame,

aﬂQMB?B-LllSBIG@ t433N1é aehlbgs, exymﬁlecemlsuweedf Dyeellsedpecifi® bgalnst the native

cTba e, HEH PP e TR bt T B P R ed Wit the negative

cairolyedtideafjparedi).e | nmune activity as conpared to the
native peptide, based on in vivo cytotoxicity and
tetramer staining. The anal ogs were capable of

anpl i fyi ng the i Mmune r esEX*MPRE 46hown by conpari son

with the "EAA" gr 0%5 08 ¥ HW]EB’CQ%CTI{DNH evant

peptide. In that nal ogs npri'sing S425F,
L33N[0289]L4 2 6ltwes grdlﬁw?ol‘dlféI,HIBﬂr%g'emd_rﬁ&B KIF@%) vaere BdAmIzed with a plasmid,

re gl p andi n
]g@r;l\éf(glresm gl}ulﬁl\wﬁ 33% a({lrec?t mocu% 10n m’o € it um%l }g'mgh nodes of 25pg in

| nmu
2510 0¥ PBS t@yztcﬁtlympmhddy at Bi@'VE\BﬁM alﬁfﬂ?y ThhawdslfalWeﬂ by two peptide boosts

%%%gat'vo%a Lzé d Qg’b%f e’ Segft$9§2agg§%ﬁ l#‘f?g 24@” S425T L426Nva

LaGBINIy/ 6 thfﬁm:lgﬁtﬁzlaeoﬁtfbl ﬁeﬂtleellﬁﬂelaﬁ MEMIGIGI’IIIIW h| gher that

neqal P90 o e et afRRGE = e anarye et e gipepe prepared and

as¥ésWéd fonTFRKY ;NEdLBWILI@I al P2RRs adF REuEHiHIEh qug}ﬂﬂ@f native peptide.
transgenlc mce (n=4) were i.mmuni zed with aﬁlasm

Theeepaere ‘é%ﬁs‘ﬁ%%il "h E’gF’R&R/Eﬂ%"kA‘??"“‘W“?ﬂOP dtpe/mhiErear ot triglipates + SD).
Thd’laaﬁa f}i@e/edi Bg b @‘toﬂlbﬁ‘ﬁ?ﬁdd&ﬂ%ﬂ&yl?ﬁena@%flﬂ%mTﬁl@e bebstddBAtH Both analogs,
eac y ode_at da : a : i_S.was
Ry g raaNssbece S el ivmiiiySe ang
31, of the PRAME epitope anal ogs L426Nva L433N e and

S425T L426Nva L433N e or hwﬁg% ive control peptide
Mel an A (EAAG G LTV). [02@1%“‘ were sacrificed at

10 days akkervd by TOTOXIONYSAGARYEEAGIUNMAN TUMORICELLANd
aiter incubati IMATHERSE HPE ST B eRtode. 1y

dat ajozerje r &[H]BS@ﬁis@ﬂlcl fidel Qi+4P vaode aﬁmﬁlyﬁz@cklvﬁ&\ a plasmld pCTLR2,

RPaTE PR AMEAEs 51 BEOTst BRTIoR st s sl g natis g e in 25ul of

PBs a0k GenpARO& £WUay\,tF) 1hakd 1 Rmalks @@s followed bP fvRASePlide boosts (2.5ug) at
dq_y onsg to L426Nva L433N e than S425T L426Nva
A

1, pttnibe 2nafoe EXaDiverdyde: &mk{afm& NESpsl splenocytes were

sthllﬂlm&\ll HJMEB &dth-lthe native peptide and tested against °'Cr-labeled human tumor cells
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LI NE AFTER PEPTI DE BOOST W TH ANALOG [ 0291] HHD
transgenic mce (n=4) were imunized with a plasmd,

W L9920 expr essi ng PRAME425-433 by direct i nPCTUS2008021609
into the inguinal |ynph nodes of 25g in 25| of PBS to
each |ynph node at day 0, 3, 14 and 17. This was

| de boosts (2. at day .28 and
Ry B Wl iaP ot A5RT vres iAo, o SERRsy piRol 62438 cels
ddﬂaﬁtnbﬁxOHLA-A‘apleﬂb’t@@Mh)ESt VioBs ESIt irdtieh.aliedaRlogVL. 406N 1)a33Nle elicited
.the native &e\ ested agai nst 51Cr - Iabeled
ﬁeﬁpﬂ‘?fﬁ? ate sflgm%nﬁﬁﬁ@pgg}gg%mst uman tumor cells expressing A2

(6@@$)U8?g®%/63133&&99p0n(tﬁ’m-ﬁeﬁ%nta&tmﬁh\@n OHBofitedst, S0 significant activity

pretreated or not wt - o negative control
Wmea%e gajnst AZ- &é‘f' ?%F‘@HPI ‘iCPF Sesigwe &dpr essi on)  at
various E: T ratios. The anal og L426Nva L433Nle
elicited imune responses_that nediated significant
cytotoxicity agai nst huna®HXAMRYER| | s expressing A2
(624.38), sligmivyrr BaUsIZATION TO@RAMESs YR eat ment
with [ENy. In contrast, no significant activity was
meas\¥ agd¥ Hep mmpunigdien 3as eamndrayt aceanding to the gerera) sgheme presented
ﬁ%lr@ﬁAerpEeAﬁblb&l Mn-ERQIJaMNP@M(IJSWeEQbP RAY %&%eﬁ??@ donors (HLA-

In'vitro i mruni zation was carried out accord I ng

A%intlﬁ]é’yg"é‘f%lrsﬁl’a@@ﬁe%%?@ggﬁt(%éi X 10?1) megiierewnsly 5 ng/ml PRAME s.433 or

pdpadd RARgalerd Ipﬁ&q 0RN UGG mediin! SullsE: ZO/\ﬁf/ﬁll of interleukin 2 was
obt ai neg from heal t h¥ donors (HLA- 201+

addpdigepchauslepfigt T20md O @gha@m@zgm{ aepsdy(Srw)lg W@Fo@éfdﬁ day 7. Cultures
w% hintailt@/ fm anD ﬁﬁ%ﬂ'ﬁ 3633y s VeforPERLfof BelR W@Ehr%{eg and Ul/lSI%d in tetramer

lated in T-cell culture nmedium Subsequentl

stgping (VSTTNRY Her Igheled WaRRRA N BocndHiramet Fndiin edrgn thed*ACSCalibur

(lﬁf5 SaRYsse, 8A§ @ddiahts AP ERLALE of RehrhETEIntOBS stﬁﬁgﬁafltﬁtlrrelevant HBV
7. Cultures were maintained Tor an additi onal

tea%wf‘g %éf%ﬁxé’- EFBEL 81 tarrgumerl | hAY etk eveaiidves éaptvrﬁd Tetramer-
pdsitivé BdTRIare SipAdsiidNg-a peYenBRVES thaayRpHosire lpeshiMoh NPRAME ifi
P PRANEA25- 43 tset rar?eﬂr)e and anal y j;dp gﬁﬁt I%)eglFA((Z)SCaI i ufses e
te{r Esrs Rah sigj§eantly @p&)ance@fglémgpg g/SNyptb peptide[nmalog as |qompared with native
EEA5EME G084, BliSdenrdhHaR§ that¥ht thaldg/cGh 6/ ARk
e?et rarferngnd SS)I(Z et et rgmsr y an aagr% nlsnu e%j@ “0“6 Een-
gated events were captured. Tetramer- positive cells

are expressed as a percenggasySig 4de | ynphocyte
popul ation, PRAMVE425-a33 SEECIfI C tetraners was

signi fi cé)quWe’h REASMID EXPREGSING THEPRAME pep EPHOPE
an al @ﬂ%is ﬁf{f% a%éonl}])ﬂx%tj I%I@Ag ?rﬁltdl ﬂ@ma%@ﬁdfén%’&? one polypeptide

nstrates that t
wx,tir af gLéb%%Sneﬂlﬁﬁl R 3 GeapitoexXAIMFQIEL L., ﬁ@TﬁLIFIQAMB aRliASMid xesidues 425-433,

anW%%kMuyElEreP RA % Eﬁln-gq\;% %% E:TICB’KIA ?quence for the

reco ant Masm d vatcl ne enco es one
potipeRtisie i the elasmxdtlhumiinr thit gonol of peamictérni@ter egjutme drom cytomegalovirus

NG EEE AT, 09 b P B IEREy oo e
anfjgen [gepontingteell ﬂihvxb@ercf@wg hpepong nelyaq@oylytpmmgndle(w pdigA) at the 3°

en@|@$@ glcbcﬁnéjgkq%ncé Bx%vﬁ@é“&éxﬁi fo‘P H—?Et\?\% @f‘lﬁé‘ﬁ%?s% er to increase its
ich a

sequence from cyt orrega OoVI rus
st@plfty a9 walk asttrlaaql@@qaqnmu; efmugltusipte g}@m agmy To fheilitate plasmid transport into

thpgwaa@ Qtdu‘éﬁsaMFh‘BB‘rt WRLAE 10i8) fr@atsngsﬂ vnﬁsemgs 'b@& %%3 the plasmid

he bovine growth hornone pol yadenyl ation si _
basléqom)Onatconyrfé CpG imgwgosmulaipsy wpEcel Pneinesied insh eplasmld to further boost

imPHuRY 648 8nsed. aRady, fteb Ma%ﬁl@ B¥efit 'eﬁﬂle% ih Nke Pﬁ%ﬁnﬂg lresponsible for

to iIncrease Its st abi | yasvve as trans catio
amplificagion rigy &-oljs the H%amﬁ@ E§istanse 26ns (Kre Rhend the pMB bacterial origin of

replcagdn. et FRORPELL i nto the nucleus, a nuclear inport
sequence (NI'S) from Siman virus 40 has been inserted

in the plasmd
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backbone. One copy of CpG i mmunostinulatory notif is
engi neered into the plasmd to further boost inmmune
wo e®poowes. Lastly, two prokaryotic genetic el BOEEISE05/021609
the plasmd are responsible for anplification in
E.coli, the kananycin resistance gene (Kan R) and the
pMB bacterial origin of replication. (See Figure 36).
- 74 V\D 2006/ 009920 PCT/ US2005/ 021609 | nunogen
Immynogen, ) Sgugnence [0294] The ami no acid
Sequm@] of Tﬂé%nﬁﬁ@mﬁqg&lcé’ Qﬂﬁg 'egc%d&fgggjg %186 hlino acid residues
residues in length) is given bel ow
i Jgnedng gjmem Reloshl ¢ th ypvpl esyedi ngt| hl erl ayl harlrell cel
gr psmvw sanpcphcgdrtfyd
pepi | cpcf npnkr sl | ghli gl gdaaysl | ghligli spekeegyi asl | ghl
i gl ki‘}?gﬁlkm | ghligl (SEQ ID NO 100). [0296] The first
89 amino aC'rQal% Ril&}%‘%ﬁh@%ﬁg@@e@ﬂ%t h%?ﬁf\jlﬁ!lr%ﬁ&rggﬁsﬁxg'{vggnpcphcgdrtfyd

representln
PepilgRaS '@Pnkﬂé’ggb&!8daaYSH9h't@ppeé«rewé%llahhglbnpsmmml SESIDXNG: 100).

CTL epitopes have been found using a variety of

epi t gpe pr ediction algorithnms. Am no acid residues 90-

150 H286lan ebet fpledd PBEG b Fesidyenerhragt epepe’ clpster region representing
PRANMBATRES 09 WhthinQHis e %ﬁxs@} r ]

gélp\t ope (bol df ace) g%g CE a%ﬁ%{ ﬁ)gﬁot&ﬁalngéA A2-specific CTL

goetiarerbeer Spung pléméﬁéfa%%ﬁﬁ ep&ﬁ?me%ioa algorithmsnAménot dgisi residues 90-

1508046 ah @pilbps hﬁ%tﬁrpﬁ:&ﬁﬁbmgr@m) FRAEARth TRk Sopibs $PﬁzAME 425433 CTL

rgroczbﬂilng of th pitope. In d|t|on
¢ace) cateided eFIP@w@éqiyﬁ%pd( sﬁélsh@pﬁ@et age short amino acid
sqiAME 840 HA0e 8&nCGhovrt &5 B8P an hfpora@! beSih thespr%&%ﬁgﬁ 6f &8 PRAME CTL
i.nto the sting-of-beads region to facilitat
CRPE R PEMitYF theekpine 8¢ spausRcedprelesaria fenmepropding o PRAME amino acid
21608387 In Walildy i eN@hdeRldYin®f tHeNTHABQE OGS 3
i ncl udI: %%{t gér grrgelr ‘ ELIInSPtO'Icz EEI SAtgl Qa%}g&&ii(?g%g%?tgltﬁ/ detection of
CXPFSSHIRPO deded YsRlide. specific for epitope PRAVE425-433

haveroaenn delsnglaodriés OMmbbtohRal 138 HR MR
nmuni zed w tsjr?%taherl t%]:TLRZ pl adsg%ad S% géjst fgn%u%ﬁler ELISPOT, ELISA,

aﬁdrﬁaﬁmgcétﬁa ropeLd Hcr?spmr%? spﬁeﬁﬁfez eprm@ E&muﬁ@i"@: beeadletected from
HLRA thRedlcanitt ‘ijmllﬁ@ﬁzéae\%ﬂ] &@gg@LﬂFyBXmﬁnglggﬁsﬁ g bmmunogemc potency

presenting cells encod pepti
fos Pt ik iThesy datn Gidfﬂa@ﬂ éh?F e P@a‘rllld)ha%be@e takerenp byantigoduresenting cells, the

ercbRd PRRRERIde HaP béegps%ntlﬂgs%eh qu m1ﬁﬁﬁw8%%d’%§ pp@(fdged the nonamer

for presentation. Plasmd constructio
eﬂltmgeaa%% yrd beeqmae Ié‘FA'IAérPQurébfﬁplPre‘w&tﬁtlm y
ol i gonucl eotides resulted in generation of cDNA
encodi ng am no acid residues in the "String-of-Beads"
Plasmid gonstiuctipnr 4t j on  sequence (amino aci ds 90 150).

Thes298pNA BRHFisBMRERRAN b8l FABRS botRpI &Rk e r¥ 9[1%(%1ucleotides resulted in

restriction enzynes that can be used

EERFTERAT B CINARCIORpE @misdpdi reskiscPRANE SFineopideedstspisope liberation
seﬁ&ﬂé&@mﬁﬁ%ﬂ@ 90-280) AThEs EDNA %'He Qﬂ)rﬁfaﬁe RHRIVe ehfsdfop%st?ﬁtlon enzymes

thgerform n n cDNA encodi n as te

Ria] Pf'eusieﬁgérf‘l‘”}\%%gaf‘ﬂ‘é Fith Faﬁﬁéachmgdhww qva@n@bdm@r region (amino
achiet- 89 ERhibk WerelampRfle rf'om%hé BER oIQﬁN%nén'c&ﬁnsgcgl\%Kp@ as template. The

seguence was verjfie DNA sequenci n
crB 0BG 065 D67 BEsFrIep e DA i90e HER/EL B EcoR I sits. The enire coding

sequence was verified by DNA sequencing.
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GENERATI ON OF ANTI GEN SPECI FI C T CELL RESPONSES [ 0299]

H 2 class |I-negative, HLA-A2.1-transgenic HHD m ce
wowre/otased under pat hogen-free conditions apdr/usmds/021609

for evaluation of the i munogenicity of

HLA- A2. 1-restricted human tunor-associ ated cytotoxic

T | ynphocyte (CTL) epitop MQE(F mce 8-12 weeks of
age were used for i ntralg ' nmuni zati on and for
i sol ation (EENER‘A’HME ANT[(EEN SBE@MT@EI@IRESPQNSﬁS

st udj z a bil

i ngudoggl Elpgl ﬁaS%I\ge tléct i g‘k‘ ‘Aslc\jh %%“Sgﬁg}c ﬁtﬂgjnénslf‘iwe Jere, bgpsed under
pakhpgerificd atnldmnnsoﬁndl wod Ifmostvalumcmnmf thel mgmnm@sniwe}r of HLA-A2.1-restricted

conduct ed un nd|t
P R ARG v BRGot SRS D opin® R i fgecks of e
w&mmdﬂﬁ'dﬁmtrﬁiymbl&txb mgmumwtxoﬁ ehdjfoamdlahhxeof Spﬂfgmytﬁalfoﬂ zylmz),la cytotoxicity
snbcf SE S eXp\g%eg dlmﬁlélmoz? v1a ilz}{g aluvn\%glcr)llf nj%e éod'5 g}n ecE ?n Mice were
anleslhamzctdﬁby hrylalpinomoiﬁtsofh&rang aad GurBeriek. wens cﬂndmt&ynmdeg @septic conditions.

closed with terll nylan.s
rol BBl ol b R R g and e
lngihMHCﬁEldoﬂ?e {vﬁb’?&@@scﬂihﬂﬂamﬁmﬁgﬁmm ofi26qul (Zﬁﬁé)’ @ptasim)d DNA vaccine or

pepliteryas et &l ity R PPE S GRG0 BLoRSA 75 naBy e wound was

cldvad 240 3BZ1R 8@34 108l skih sutures.or por at ed by reference above
inits entirety) expressing nelan-A26_35 A27L epitope
anal og, by direct inoculation into the inguinal |ynph
nodes with 25ug in 25ul oEXRBf#Ig&sh | ynph node at day

pept  de. o0 FYTh ORI A CanREGublind PEMEECE AT

t he [@B@0] 0gs HAILY iransé@iid\wdce (r=4/Aidhh) Weile Nuanun@ad withethe plasmid pSEM

(dsaafc{x e%t %xgr% Q\ﬁ?\s}ﬁ %éfg%grg‘z%ppggan\gg rﬁ? i %32‘&[1? éﬁﬁ) 3\)1‘ Yo¥as634 A1)
inewgporated b tréferehca abbedinhtsnatirety) repressog| thdan-824s B37IC epitopg analog, by

i REIEoT T s B mnly el 5B AR AT phleol fyioh noce at aay o,
3 dompd ablBiswg fibovedelfrec hddmonhh;mptidmlﬁ)osta(siam apopit) atelay 28 and 31,

wi thrc gglggsvf;%ﬁ, %ﬁv%?’?) expérrlelo [ C:F[ qﬂa %lleal?orcr)istd splenocytes were
stlpmlam’dtdx alvo bhﬂnsthd: mtivé avlan- Atznabemﬂpbmdjtestedsagamhiasf Crtlhleeled human tumor
ceﬁ“g@E%E l?s ai: ¥ar1%uso E;Igréxr %ssﬁ‘ge refslme ng 1mr1unbt8tagtﬁrﬁ1§2/00rs'\$/ng with the A27L or
AlﬂNvmangogsad!B cumprablk ahdh atoreseffeeti eabarethe eatiVE)ﬁéNRlc EALGIGILTV (Figure
371 -551%'6\/%% Sp'%lle\n@rlfg f‘?l srﬁxll %ng)rg'gssesrl':tgg uﬁ?lgtémﬁggg@le e)épenment ha.d 2 potentlal bias in
fagdr thztt Ipa:tfﬂe,c@l that rtigcsipstantial é&ﬂﬂ)mcbty ahtaitled ygthl tth‘\IUNva analog may be an
i [ ass | MHC _

BERHAE. SRR bR Sal BE Lpmag B oee | I

WMHC Cl ass | nol ecul es each bound to t he specific

peptide and conjugated W LR 4 ﬂfIy?{ escent protein.

Thus tetraner assays all ow quan ation of the total

T cel | popul ati on specTETRANMBR ANAJiXMEB pepti de

ci oS o R 3k Mo e el Rl Erecomniton of

thc lﬂlcsll pemnrﬁc%)rbm afelrssd M;H@Y beptléqm)mpﬂqxc Tasgan b’e doot Iusng Class IMHC
(0)

teth'ﬁn%z{] Qizng}g §r§ %I) n%(#@(? Bi‘ a (Q)ﬂlpl]ez g Gpggg-@éi%srsqm%ﬁlgs éé@h bound to the

sPPflY pISPO0HIA0RNBeTed Withe dinerdschyt peateint Ahws tefgpnren aesaYFcdllewrquantitation

of(iﬁé Jo&l %gﬂl 5&1‘#%1 ﬁ %rfdrpatﬁcc%#ﬁgtll&%mgfek mqqﬂﬁichlﬁr MHC molecule.

centri uga ion rrpho 3/ ane
Fugghenmorg, Aingg binding epend on functional pathways, thls popu]atlon includes all

specific CD8+ T cells regardless of functional status. The CTL response in immunized animals was
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(ELAJ A LTV)-PE MAC tetraner (Beckman Coulter, T01008)

or a Tyrosinase369-377 (YNMDGIMSQV) specific tetraner
wo e@gooo2q HLA- A*0201 Tyrosi nase- PE, Becknan CopdT/€83005/021609

and FITC conjugated rat anti-nouse CD8a (Ly-2)

nonocl onal anti body (BD Bi osci ences). Data was

coll ected using a BD FACS Cal i bur flow cytoneter and
megpeibd/ s costarng ahengoeciqar sestls waelatedyfromt peripherah tlgnd after density
cchifTREREY 6L RAMGHA | AniRf CaleiAl ﬂgosj heyfier eAlaRf201  MARTI

traner+ cells withint opul ati on.

(EEMWEEVBQETEWIHQVEWWEN Kﬂw@e@msmrqn PRIIOPYG or a Tyrosinasesessrr
%-Elf- ic %-lr-llle\t/ge%%%@A%%@&%QQIPETWCMM Coulter) and

aﬁ:oups of D transgeni ¢ mce (n=8 e | nmuni zed
FTh{ toanjp gadedhiag antewp»dseéél?ﬁﬂg(w;lb @Q“ﬁ%l@f@l 36thody {BD Rjosgiepese) Data was

coll&%%sfﬁ%'aq;b FRES dahﬁu'ﬂ%g/l{:'y{b?r{etek XMa@Qéﬂl%mg‘cEﬁhugsﬁ WvhdTe by gating
of "PBS/ each |y B:;iph node at 3

onTtiw évmpéigcwmmmen ealgylasiag thei nsreant qfdpirames celpwithis the CDS™ CTL
popslhdnl @ar anmount) at day- 28 and 31, of natural peptide

or the 377Nva anal og. Ten days |later, the inmmune

response was nonitored using a Tyr05|nase 369- 377

specific tetramer reagentgkhiihvpré9201 Tyrosi nase- PE,

Beckman Coulter). Individual mce were bled via the

retro-orbital SiETRAMERSFARANGHBMSSMEP BRIMBYGit ed usi ng

density centrifppgabi BOOSFYARN Y eERGNRNAL GEgar | ane
Labs at 2000rpm for 25 m nutes. PBMC were coO-stai ned

Wi t H%)Q)Zkousgwgpgqusl of HHP; %@pntcomgggnfﬁt)were immunized with plasmid

exﬁ'e&%‘f‘g‘ BhéSitake 363178y BHER SHRASEon! ﬁ{ortﬂmgufn@ﬁ%ﬁ}h 9 with 25ug in
zse&f fic per cent ages were det er m ned

Y eely inphigdaatrlars. daiiamd r17lebwe3/f08%%deby {PRyditional peptide

bod§18(shRil6 BRbAAES 18 29 Y0P, BRSRurdINREtidel & theqaam& §1|1a|10%z Ten days late,
show t hat replacenent of the native O%e de with

thedﬁ%ﬂng)g re@plég:é)ya@éaongtﬂréd élilﬂglﬁs"l;mmaqe 3 77 spemﬁc tetramer reagent (HLA-

A*DYO DT 108580 PBE Bedkinfan CHRRE).. Intheddal aRQ W& 'bﬁ:@tﬁ@ tHeH8ko-orbital sinus
t he anal og can 1!%'tn(‘(prove on the expansion of rosi nase

vead iFBMC yregedpe WWQSI%WMWL(EY@H 9 w apeyal, Cedarlane Labs)

at CYO0THNS A 5TindE) PBIRAVER cokAld NGh 4 HEAR s Qlﬁiﬁﬁ@body to CD8 (BD
COVPARI SON BETWEEN NATI VE PEPTI DE AND A PANEL

Biogcieness) andngs "Bﬂqqgg)se [eggegfquelmanﬁ le&g pgiceTipges were determmed by flow

cyfohﬂféﬁgﬁiilhéza FACS €NE&) flOME ERomERIUIBI)E ATHe SefeeRla@&Nfryrosinase specific
C’ié?ﬁnse expressing Tyr osi nase369. 377 an I\/lel a%e%AZG 35 P

shopoibaigeplagmaitiod e RS RSP YR th prplqgn reserved the expansion of

Tyrd¥@dseplcifiy 6iYEetNOXR Srelll irdfadaths Mat RleamBlog caf ngﬁkﬂfe &f tlﬁ’@panswn of
per |ynph no?‘a}é?t dag 0, 3, 14 and 17. This

TyrosimegsaBerifs Heye ¥e boost s (simlar am)unt) at
days 28 and 31, of Mel an-A26-35 A27L into the left
i ngui nal | ynph node and T%{r 0sinase369. 377 anal ogs,
bearing substitutions at y and/ or secondary

anchor resi guesio CYITOTDMIIIITIngD fI‘EITRlAMEIdSTAlé\HNG

control s, Sg@g %ITI or_naive

m ce wer éHg]ég)gré W i 5@%‘% /ﬁﬁ&%ﬁﬁ?ﬂ%@g

[0304] To eval uatep AIP]:QNEDOFWMAE@@WD&\Q@S)ISt

nat TyrQsi nase a dlf{ an A epitope gnocyf e

wor d0ft3b 5t Bobirathe! s M EReseE b hriet (PR B CBMAEd with plasmid

p$EM)Jb@>i‘eSdn§ TRosiAdselo), and M&lanZAQUQ/MLletGp% Wyalire@@ildculifion into the
méqt'\{i?lglayg{g%gqeg I%ggg%@\é{)@%lug ellnsg%?gfp%7 7}ger ymph nogg al.'{rday b n.’» 14 and 17. This
was followed by two peptide boosts (similar amount) at days 28 and 31, of Melan-Ays.35 A27L into
the left inguinal lymph node and Tyrosinase;eo.377 analogs, bearing substitutions at the primary and/or
secondary anchor residues, into the right lymph node. As controls, mice immunized with plasmid

only or naive mice were used.
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(Canbrex) at a concentration of 20 x 106 cell s/ niL.

These cells were then stained with CFSE (Vybrant CFDA
wEhoeebdo2d r acer kit, Mol ecul ar Probes) (1 and BCBNS2005/021609

respectively, for 15 mnutes) and intravenously

co-injected into i nmuni zed or naive control HHD m ce

Wi th an equal nunber of control non-peptide coated

spl el9804}t es Tt evahets the tih OPSEspdnbe) egainst apwesl (Tyraipse and Melan A

pﬁ'oﬂégt @fe'ﬂocﬂ&‘é fwere iSG4tEd frédd gﬁ%&gﬁ'ct)ﬁtpol ﬁﬂlﬁhﬂ:@tah? ﬁlxc&ga ed s?ﬁarately with

target cel’ls was neasure renmovi ng t een

2Qup/m] g pryurdl peatidertifetanghehs me”é:smmaagsg@ﬁ)SEr ? hcumsr eéﬁeh s@um free medium

(CaltBreiPatth cbRfinfifioh o UBACTF! &n&ribyrﬁJSQVefeﬁsy&&g%%yst{aewh CFSE
relative ep etion o e popul ations correspon

(Mybrant QEDA SEdbeldi transt eih Mxyctcebr Prabesy €l and R &pbrespreetivatyi foe 1§ oinutes) and

m]ér%gg&gﬂlt 1Lj§,£:tlé&” 198“?;%%:11? %p&l t'vleocr(]m gg I-ﬁ-ieﬁg g'(ie/lcsezeqh an e(c)lual number of

coﬁ;rploganpagtg@@@at&? Wlem%esmltaad vAQﬁC%%“’s@stédnce 0.4M)L sEighteen hours

la%ﬁﬁ&_%gt%g%a%ﬁ?%?%% %gﬁaF FE%IS lgvra‘}a% bgft ?ﬂng I1E%81§]splﬁ]n from challenged
antpalg eridrragssuring STHSE YRR Fewer Mals rcsalfhaiglcell sispenspas dy Migwtdywmetry. The
reBﬂ@LJI’J h%‘létlgﬁ] o?fthe E)%{( ﬁﬁbrﬁ%@reﬁa@&ﬁﬁ% b n{)%tlﬁ? loa?ed {i)genowtets was calculated

I'C I mmunit
re]@ém tOdﬂile ammrol gwé@ad&) mhdmthnrmldTe}pm&led] asé/o ifmg}y%?@ﬂaddltlon the

SRR T Dt SEAPL . SBEE, STI  Laanr co

C%Wﬂgf%ﬁ*wléetrmBmaé godtsrdi ng to the gener al

pr ot I Nl | S

t he |'?iyr osi nggéé%%%gs?%ﬁé;&éa‘é\ﬂlg{ g%ﬁmg%agl r ecE K (fﬁ}t !hg%()pulauon of
tytogm@jsetsh@lﬁm"g lgpl}sa;‘ndhmpbﬁ/mgo@@gmm 1@51ugtyo$1mphrzl§5m tie inative peptide and

f 14 and 17.

gr%éél%ha\%é}é 99%\%\79%1){ Eg R/P\IZDW Q/ﬁw\g&tylgmgstg (sane anount)

at day 28 and 31, with't he native peptide or anal ogs

beari ng substitutions at chor residues P2

and P92 (370 and 377 ESe(A\;\“/;HEIR gt?t er the boost,

spl enocyt &8 P 6YJ AXIGICA GAINS IBUMAN TENOREEL LS

Tyr se3em?

SO el ol PP b o ARSI E AR ugcording to the genera
protaed] gudiigere 4P with plaspéit (pSEt\@eexnmamgetfpeBtromsmdn tehigope, by direct
m&&%«lqyn \4%7&1 uﬁglqm %@@5@}539 of ]?pslllr\ﬁ/& 11‘FQ/5tuPBP%ﬁ§ :Ylyn%ph node at day

agai nst 624. Figure 4 ereas there
0, 3oleard; 1|7uﬂn@ Wa@folleyedolpsywoaae@meMmtsy(svmct #meund ahdayi 28eand 31, with the

naﬁﬁ‘ﬁpﬁe‘pqg‘e (Srrbﬁﬂggs Bé@%grkgﬁ’s%tdﬂbﬁé"at E)Hﬁla@rﬁﬂj:ﬁ?)g rersﬁ'u&f P@'gl ngS70 and 377).

the indication of greater InﬂunogenICIt gal ne
Onenweek; affer dhgebogse splerasyien “@@aﬁmu@tq}izex Titsey é‘{lﬁetlhe wative Tyresinasess.sr

peﬁﬁd’e(hﬁﬁi hddSyel )Sgdmlt Ber-fabdi&d ARG Wtk LAk (534 383kh tafavsarlt)llﬁeﬁ T ratios. Both

usef ul ness o | ementing nore stringent ssa s (in
the, natlye yptiste e the Y3204 W%?Nwlogtg&nmtn‘g yobuktt qytotcrmm@ against 624.38
ceRE(FSdutd ¥18. WRSBKShdr€Wad/doWRe dAYEdAt R %*tSfyﬁ&’ a@ivitf With %e\ﬂah{;e%eptlde there
stinmulation), to outline potentially usefu anal og
waSOROY [Withnihe paales [rinferetng G mdwathne@fhﬁmwe@ma@ggﬁmcnwalned from the

tetBRRY FesRIEsAN ESmfle B2 MRBEh& fwilaNSpredeRing @k dnipl® Whis Bt;%grvatlon illustrates the
i nvention. OF course, it is to be uAderstood t ot

us\?fé@éwéwmg)erawm@ BPECHINge agsays (N smpvayexcite Sltdr rptmpr staining) with

m&@)ﬁer@ﬁw@ﬁﬁhﬁvﬁg vivB HofRIHANEE Witk ﬁﬂﬂﬁl&ﬁﬁ} k& Hhtfhe potentially useful
enbodi nent described -78 WO 2006/ 009920
anglegs US2005/ 021609 herein. Thus, for exanpl e, those
Skl||ed in the art will recognize that the methods may
be pg rmed in a manner that achieves or optimzes
one [Gf7hnt adbe wriopgt 'Bﬁfboqﬁfan‘éffﬁlﬁmuﬁbé"sscrd%edtah‘?l’gmo"ﬂ@raéiwber of ways
to hr Bttthe HRERBEAION WBudE hi BUb BE uBddr@bodabitaot | h¥c%§%aﬂ8 all objectives or

advant ages, gs nmaybe taught or suggested herein 308] _
adﬁmgﬁse?%ﬁv@,g ‘?Weges R‘ihl‘qvécg iy pqcprdanee W ifh anyepastiar embpdiment described

i nterchangeability of vari ous.



features fromdifferent enbodinments. Simlarly, the
various elenents, features and steps di scussed above,
w@sooaebdo2ms ot her known equi val ents for each sBChUS2005/021609
el enent, feature or step, can be m xed and matched by
one of ordinary skill in this art to perform nethods
hetebh. 28RO THARGRPIW thbke @EﬂlEH:ﬂanlxeea?t willgsGEhibeHatiRe ﬁbﬂﬁody‘}@nﬁ performed
t he vari ous eFerren ts, features, and steps sone wl|
in ¢ rapner fhabachipvesm opiifaiges oan advertags s sk of 4qvanipgey as taught erein without
neft&nARdielflg g!hVﬁfbﬁ%tlmpﬁvmfgé as th&HUugh! drRedhefted ieeein.

I nventi on has been disclosed 1n the context. of certa

enbd83knt s Fulﬁﬁzan@g,athi) plgléed grigsagwill regeeniasdhs glfeé%nmbdlty of various

fedtihes ﬁoﬁiﬁlflﬁlrﬁﬁi ehﬁo&ﬁ@nt@r SintiRAY, th@arioly SBhE) fE@XIr€ A steps discussed
eyond specifically djsclosed embodinents to

abotehes well mth%nlmvw YRR IrelPR BT P S1emGRe EOWHOTOHRV; e mixed and

mga{ig Ek% &SU iy e So bﬁ%rﬁloﬁlethoc%ganQcordance with principles
06/ 809920 PCT/ S2005/ 021609 WHAT | S CLAI ME R Jf

depgribed birein edMeEhe WEIBLHETUS FrgroEsca siert Joyegill e specifically included

anﬁ%ﬂkr%@ﬁe%lﬂcanmcﬁlﬁed BQiveSie ¥mbalner®. XXX, wherein X
speci fies any am no acid or no am no a(:| d; and P1

K, FHO03681 w @ughpwel(lypnp?n h@ﬁ%‘(‘lﬂlﬁm n minext of certam embodiments
arld eﬁﬁn@&nﬁqlh b€ ﬁtYAe}sto%ld %y tlese Ek‘lllédylﬁ thea@ithd?2hd 1ﬁve‘ﬁtloti-cxtéﬁds beyond the

Spsnﬁ%ﬁﬁu disglosed Emb@lmﬂ}t% © &fhemgemﬁwa e”rbg'gﬁ“?n‘k a“&ﬁ’& ‘15%‘9 >and obvious
mbcﬁﬁcl,atloxlxs anyeqNﬁentsQﬁer&bfa and P7 is F; and P8 is Y, F,
he(4-F); and P92 at P9 is V, I, A Nva Meval , Abu,
or V-NH2, or P9 is V, and PQat P10 is |, L, V Me or
Nva; and PS2+l is X, XX, or XXX, wherein X specifies
any anmino acid or no anino acid; and wherein the
sequence i s not KASEKIFYV; 2. An isol ated peptide of
claim1l consisting essentially of the sequence: K{L,
V, M I, DDAla, DVal, Nal-2, Aib, Abu, Ne, or
Nva} SEKI FYV; or |F, Phg, Y, Phe(4-F), Phe(4-NXR),
O0-nmet hyl - Tyr, or (3-(3-benzothienyl- Al a}ASEKI FYV; or
{Y, F, or W {V, M or I)SEKIFYV, or IFor W
LSEKI FYV; or K{A, V, or L}SEKIFYl; or K {L or V)
SEKI FYV-NH2; or FVSEKIFY(l, A Nva, Abu, or MVal);
or FVS{Q N e, Nva}KIFYV; or FVSEK{L, V, Ne, or
Nva} FYV; or
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FVSEKI F{F, Phe(4-F)}V; or KASEKIFYV{l, L,};or
KVSEK1FYV 11, L, V, or Me); or KLSEKIFYV {L, V, Ne,
w@eooblwagp20 3. An i sol ated peptide of claim2 coprsI/BE100§021609
essentially of the sequence: K {L, V, M Abu, Ne, or
Nva} SEKI FYV; or |F or Phg}A SEKIFYV; or YVSEKIFYYV,
or {L V or 1} SEKIFYV; or W{L or 1} SEKIFYV or
Ol WO IOYEINI920 PCT/ US2005/ 021609 K {V or
SEKI FYI . h L
e ﬁ%ri%t@%%ém% méséé?eég%@ﬁ{?aﬁu&ﬁ%n%ﬁ%
sequence: PO KRVXH; o XEEKwReRin X@pedifﬁéscany mxmcn&wsanomo acid; and
FVSEKI FYI ¢
daim 3, F(’:loﬁsKl' g?ly ﬁgKgngH%(?g g@ ﬁﬁﬁ'gqum}%nyl)'AIa or D-
KVSEWISFand. 6. The i sol at ed pept| de of cI aim1 wherein
t he pepti a ff ANt M T I}({K; tide
bi ndi ng cfzefSrA e I‘I’ ebl)sllg’ll\a?{{lé ?édclee of ¢t g‘?(?n 6
wher ei n tWelS@l%IEls | MHC is HLA-A2 8. Aclass |
VHC/ pept i OQPIlIl% repn the peptide has the
sequence %f?w? e)r;%r:f&(}s ﬁgf claim1l. 9. The class I
VHC/ pept i Bfels Ko ex of claim8 that is cross-reactive
with a TGR 3t v, N\RCAAWaZGx @ class | MHT SSX- 24149
conpl ex. 10. 'The’class | MHC/ peptide conplex of claim
9 wherei iPtRE adass | MHCT conplex is an
HLA- A2/ Sspg]g%lpx}qle?qu If@x. 11. A pol ypeptide
e

conpri si l%ﬁt hé pe uence of claiml in
associ at i fhatk% i al Aﬂ‘b@f EVdnAbe u¥ i, onks isAh and PQ at P10 s L, L,

| MMOge B Qv£ QRPOosi tion conprising the peptide of
claim1. 13. An inmunogeni c conposition conprising the
pol ypept i k&t los XeKi on XX, wherein X spagifiee pry aminaiaciherawdiamino acid; and

t he pol yp\?lﬂétrélﬁjﬁleQéqugr{céhsrﬂoil-ﬁAS]-lbﬁlFYN“Cl ei ¢ acid neans
for expressing the peptide of cl aim1l. 16. An

mnﬂaogemlselafﬁ%e@qﬂﬂ? ofrflaim thspnsisting essensiatiy efl thy sequented of

Cl ai m 14 i1, 15Mm, L b-Af, 1RrdNaeh19f AbNAKE NI or KB BERIRNAGy

or an‘p|lf{){:l ng a CTL résponse conprisi ng
Y, Phe(4-F), Phe(4-NO,), O-methyl-Tyr, or p-(3-benzothienyl-

Ala}ASEKIFYV; or
{Y,F,or W}{V, M, or [} SEKIFYV; or
{F or W}LSEKIFYV; or
K{A, V, or L}SEKIFYT; or
K{L or V}SEKIFYV-NH,; or
FVSEKIFY({I, A, Nva, Abu, or MeVal}; or
FVS{Q, Nle, Nva}KIFYV; or
FVSEK{L, V, Nle, or Nva}FYV; or
FVSEKIF{F, Phe(4-F)}V; or
KASEKIFYV{], L,};or
KVSEKIFYV {I, L, V, or Nle}; or
KLSEKIFYV {L, V, Nle, or Nva}.

3. An isolated peptide of claim 2 consisting essentially of the sequence:
K{L, V, M, Abu, Nle, or Nva} SEKIFYV: or
{F or Phg} A SEKIFYV; or
YVSEKIFYV; or
F{L, V, or I} SEKIFYV; or
W{L or I} SEKIFYV; or
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i ntranodal adm ni stration of the conposition of claim
12. 18. A nethod of entraining a class |
wWOrBsnewer i cted T cell response conprising i NPCEOSHAS/021609
adm ni stration of the conposition of claim12 plus an
i mmunopotentiati ng agent. 19. A nethod of inducing,
mai ntaini_n or entraining a CITL response conpri sing
i nt r anoddF VaerREEEYS Pon of the conposition of claim

16. 20. AwvIpkaFe{IedNpgptide conprising 1 to 3
substitutions in the s? uence KASEKI FYV hﬁ in%gan )
af f i4ni t y Fhgisolpted|pgride p HioRYFHRG ceerifaly o é?s‘? ence:
simlar tI@ﬁ\DBr 1geeRIERYv;tohan the affinity of KASEKIFYV

for said class | _WHC binding cleft. 21. The isol ated
pepti de of EYAPFEBEYMi&Fein the hal ftine of

di ssoci atpyyEKSYSbf | ar to or greater than the
hal ftime of dissociation of KASEKIFYV from said class
| VHC bi Y $ERENYft. -81 WD 2006/ 009920

PCT/4JS200f:02:b60Q Réptidd hef i @kt R dcqspting es@htidtlyaiom &0 sequence
that is recognized by T cells with specificity for the
K}S%Fﬂffféfé{- KASEKI FYV. 23. An isolated peptide consisting

essaent i althg isflatél FePHACSTCRirh N W&l theRiebtide Pés adfXitpifor a class I MHC

XXX, ,vvher?i n X specifies any amno acid or no am no
peplidedpindifjesletp] 'S F K, Wor Y, and P2 is L, I, V,

N e,7.0r Nw;isobdtéd pefiieios clbim @whkréi4 tHesclabd I MHCdAs HNA-4Nd

P5 is W an

PG | N is T _

Ps i% Q .‘Eclgﬁ I%ifl(sflplef)tgﬁ aorﬁbe%/}’vhe'%én Ilt\!E ;%Stgc\e) h§?7 the Eeq-llli{lcg rg)gthe peptide
oftdam 1INl e, V-NH2, or L-NH2; and PSG + 1 is X, XX, XXX,

wherein X sp ciL' any.amn aig.o no.an no acid;.

and 9'\/\herg}‘°ﬁ?‘isﬁ @@W@ﬁ%eecol‘@?%d’? ¢ E’Em”? §gossypaciive With a TCR that
reddgniz&s\dLNAM TEHC/STR-LMAcdPlex. 1), YVLMANTL or YLLMW T{I,

L}. 24. Teisok (g epti de. of (ﬁiﬂ?i %3.0 nsj st .

esseftt i alﬂﬁf olps ﬁ‘é{e %%ngn%"é“pleélof “"rg{ cte{p t%E,Ciaﬁ}Il, MHC/ complex is
an HILAMBBQKMY 2, chhidx. F{L, VILMATQV, L, 1}, Y{I, Nva,

N e} LMN TQV, . YLL] WTl%/. .or TVL T%{. 25.. The isol at ed. :

pept]ilide of p@lyﬁ?%la'?:?? RS @?ipﬁ%ss speeaph 4By i t"ﬁélssomadnon with 2
ligeguesqeenct.S, F} VLMAN TQV, SLMA TQNva, or SNvaLMAN TQV.

26. The isol ated %e tide .tof d ai.mq\zjs\? Cc .gg,i%éctlginq

esselti al Ky MHPUTPRECARENE CoBRTHRARY PRI S,

I sol et ed pephirhdegalic dmpbiitichTomptigngihe pdliygeppdpdficthém has

affipity for .a cl ss%l\/gg: ept.i d inding cleft. 28.

The ol ot BeBe i iaotne Bra FrBi BT "The e i <

HLA-A2. Nucleic acid means for expressing the peptide of claim 1.

16. An immunogenic composition comprising the nucleic acid of claim 14 or 15.

17. A method of inducing, maintaining, or amplifying a CTL response comprising
intranodal administration of the composition of claim 12.

18. A method of entraining a class I MHC-restricted T cell response comprising
intranodal administration of the composition of claim 12 plus an immunopotentiating agent.

19. A method of inducing, maintaining, or entraining a CTL response comprising
intranodal administration of the composition of claim 16.

20. An isolated peptide comprising 1 to 3 substitutions in the sequence KASEKIFYV
having an affinity for a class I MHC binding cleft that is similar to or greater than the affinity of
KASEKIFYYV for said class I MHC binding cleft.

21. The isolated peptide of claim 20 wherein the halftime of dissociation is similar to or

greater than the halftime of dissociation of KASEKIFYV from said class I MHC binding cleft.
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29. A class | MU peptide conplex wherein the peptide
has the sequence Claim23. 30. The class | MHC pepti de
wa@ eovploee2®f claim?29 that is cross-reactive w PCT/ESIIER21609
that recognizes a class | MC/ NY- ESO 1157- 165 _
conpl ex. 31. The class | MiC peptide conplex of claim
30 wher ei mhé k8lakl 38sidk oMIGHODNR §Xreb iz@thyT cells with specificity for the
HLA- A2/ NY- ESO- 1157- 165 conpl ex. 32. pol ypepti de
PRSI FAS: e peptide sequence of Claim23 in
assogp.at i Qm isldtdd Rptidel BRYishhE ERerdSMHEIGEquerc: in Mich:
I munogeni ¢ . conmposition conprising the peptide o
C ai m 23. 5’§2§.X’ P oVestie X spepifiss ary amine axigher noj amgno acid; and
the pol ypepidgle rfwlr&i mdé32. 35. A nucleic acid _
encodi ng E)Ee pol ypeptide of Claim32. 36. Nucleic acid
nmeans for kﬁr’és\gimﬁofwéaﬂﬂ%ti de of claim23. -82 WO
2006/ 009929 isRCEALS2005/ 021609 37. An ijmw}cmodgem 035
conpositiQn. conprising the nucleic acid o aim or
36@38. Agf‘régt%ﬂg‘g"by; duci ng, mai ntaining, or
anpl i fyi ngs & Wldadr esponse conprising intranodal
adm ni stre iQn of fhe conposition of claim33. 39. A
met hod of ﬁ%ﬁgu‘é’ilng}},’oh%{iaﬁ‘@ai ning, or amplifying a CTL
response PPRM;esd Ng intranodal adm nistration of the
conmposi tign of claim37, 40. A nethod of entraining a
cl ass | I\ﬁ%—séﬁbi"l‘ﬁed“dl’ cel | response conpri sing

intr anodaPQadﬂé RIC V1 BLI AN Ntebe-m%m}\mz;%dﬁ Caim

37. 41. t ho raining a class ) ) ) )

IVHC- r est rAF t+eld's$(’ 8%1’ %&&egﬂ‘ﬁ% PeHisi 28y fgino iapid PRpAmRINO acid; and

adni ni st r ahdrein of §elqeene@rrpgg)itt$AIn5LMWfI_ T(ﬁlt@hmaiﬁ B! U3, FVLMWITQA,

i mmu iaf.i . . i sol ate ecaner

Leptﬁﬁ@ﬁ&ﬁﬁ%{}tﬂ%@@gﬂiﬁgw\w&m TQC W {L, I,

NI e}24.43. T isdladdatpestideept i@i@irﬂé mﬁg{:&gﬁe%_@ntﬁlly of the sequence

Lfutiqnps in e avi ng an

SEMRPAAS £ 35 ° L1 ARS TERMBMER Aoy Nitiet F etV EMWITQNY, L, 1,

Y 6l Nvd, le ILMWITQV, 6l @WIrQanot heLMiviroit y of  SLLMAY TQC

id.gl | MHC bi ndjng cleft. 44. The isol ated
|fog|gt dle 0 e?lslsz?rk’mdm?e?/ﬂﬁigr 8% r@?‘ﬁ’e ZRal PRTIHBE ofssentially of the sequence
{SIF 6T QW N SLM VAT QNN & lor SN}rz(IJMWQr@\%Exe:rft han t_hg I
hal i ne .af di ci ation SLL fromsaid class
I M—#é bi n enésoiﬁe {PEPULE. ogf%a‘f“s ateE§iept Fyentislly (fathe sequence
SMRALMYEITQVs recogni zed by T cells with specificity for
t he ept.j,de L TOC.. 46. A peptide havjng an am no
aci o 7geq uJ{ahﬁ 6%0%([:[%?%%&?%‘? 2 ’e‘g}ﬁéfe“bﬂﬁ Paiptide R BRitt foppplass I MHC
peatided@glirgndedt. of a segnent of a target-associ at gd
anti.gen, t.he ment . hayjn nQwn. o redicte
Attty ﬁ%sr"?"t?%‘é’%‘édﬁt"?é!?"g ?ﬁd‘fq’ﬁﬁ%‘_ MG HeAve
prot®i n, AvlessdiMHC/heptit compaat winhen the bégide ﬁsswalg sg:g@eélbﬂ €laim 23.
or a rgsidue aci. a respdue at_an - bi ndin
not :\!;6 anchor® af)sols#?‘f@gﬁpﬁ’%gcgg? thaﬂg‘r@. th‘if_?s.‘ CrettdesEpt 'f"%léa TCR that
re@gnigd¢sai cassl BMHGAN BRSO he.  archplex.posi tion is a p\erhnary
anchgr i.tion . The pepti of .claim47 erein _
sai gﬁ ang gl?)]r"3 CE?(%SS]I: wi}é?PePtsl&Fgfglp%§ .og"%ﬁ‘é“ ?JOeBF‘frﬁ'@ thsrelasp L MHC/complex is
anAILANARMEI-BSQdisel sapmiydex. position is P.
32. A polypeptide comprising the peptide sequence of Claim 23 in association with a

liberation sequence.

33. An immunogenic composition comprising the peptide of Claim 23.
34, An immunogenic composition comprising the polypeptide of Claim 32.
35. A nucleic acid encoding the polypeptide of Claim 32.

36. Nucleic acid means for expressing the peptide of claim 23.

-82-



50. The peptide of claim46 wherein the anchor
position is an auxiliary anchor position. 51. The
w@epbioomof claim46 wherein said difference cPOPUSRES021609
a Me or Nva residue replacing a hydrophobic residue
in said segnent. 52. The peptide of claim46 wherein
. or Vis a preferred. residye in said MAC-_ hi.ndjn
ot (¥ ancﬂbmwgg §HCOmPEtiomeqmPR theRICKHC it g 55 o 36
havizzg a A enghdd 6f indtany, rﬁanﬁtﬁlm@@obﬂ arhglli i W0 CAT| @Sponse comprising

54. Th tide of claim aving a length of 9 to 10
intggoflg) a %E‘i“dga“"%’“ I‘f%mb‘ésﬁ’("f‘dgc 3gl' ai m 46 wherein said

IVHC 193¢ Ot eA mdtBodaoh iidBdindyhikaifthifing] 6r amplfying e Cepiebdase comprising

aim4 n sa rofeinis a class | MC
‘“TS?“BE‘E|aﬁ‘“‘“§‘73t‘°?t?éiﬁéﬁ?‘?‘d§‘°w ?}Féﬂ 56 wherein said MHC
pr otm n is @fhél byReragheat aeksf ¥ MMAC-hatricgd 0D xell response comprising

_cong AG6, A68, A69, B7,
infggpo aéf mm%??“""égg’e °%%’9°S“’§§A?é‘a"€§9vxo 2006/ 009920

PCT/ 4152008/ K& 9f Baainifid Q, c1B48] I\/BﬁlresBﬁ%d ’85c311 Bs;ﬁﬂse comprising
B61, B62, B63, 7, B70,.B7
gl egginipitin LTS O o8 CHTESHE FHETBpoRI TR et
sai d42VHC pii dokited deBarBe| peptidedhavingthd bejuence UiS, Y)ARMETIQE, V3L, L,
HLA- A2 and A24. 59. The peptide of claim46, said
havi ng an anchor residue bindi ng pocket, wherein
t he 430Cckein iisslated Peptiig@osiptiong heo Bsuhsmuﬁexmomlﬂmtseqﬁence SLLMWITQC

o 00 EYBEEbb5 Sy ST B pp iy s o

SLIIMWIBQE f@Said OlasdIeNTHE biridhgrlefia c orresp o n d ing

gggtr 48t6eg ot Iogz?tw,{ %e@?de%ﬁsgf grpnﬁg gvgfrgm tﬁ%%ﬂfﬁlme of dlﬁsg'ocxa-tli(r)]n is similar to or
greehartmtt&rhaﬂhme of disﬁh&t\kﬁhhﬁdLI‘:MWﬂ‘Q@di‘onV\sald’bliSh AMHLT bigdingicleft.

f 60 V\h
b1 nding ch st e RO Em AT R Py oAt iR IS pegitciy for e
peplidd mLMW\I\T(e@el n said b| ndi ng char acteristic is
St ab}h(! 't onFﬁijﬁg-lavm %mln?ﬁ Sé)qélg tcle: chg gﬁsmcgl Ile%t (ﬁxe difference from a

havi g an iP subs
seqaditee G, segroent b4 taeget- isbrma,tedtahagdnnﬂhtl sEggen leving kmtfvs_nstalpdedlcted affinity
fo? %%‘ig bl%dn%gycqgft gfe zg Ic\:/irﬂcetg%m%l gereuilqg'e M atsp(gg ?érgrfcg iis rrall Nile or Nva
reﬁéueNaﬁnc&mgn esiduk at amnrhiﬁgbmdmg mytxf@ndloe sosamnIIWMEgmth

[I'ﬁ: pg’g pti ’g}tlehpae%tl iq of Sof & c 36 v\xﬁe@&g h\ré]: %néh%r Eo%ln%n X agdm&? ?nQKOr position.
evokés a ﬂ’l'd_pep%plf nben 4B8herdih ealcpaphwrdzesmén sPai m 64

wherein s ogen an MHC

t et rgémer gllé Speyéﬁgég ﬁ h'ﬂvﬁé‘;ll\ gm@gl}%ﬁgr%%gtl&g 'ﬂ\%ﬂer ei n

sai dso. mmmmgepndn dfylaing 4@3«13@@3 éd apehiongpsiioo Y&t aplaiuxidiary anchor position.

assayI The prtx@ 8} clg% % gﬂ:r@ n@a%‘ldl%gﬁc%'c% ?ﬁéeg a Nle or Nva residue

i mrunogeni sesse cyt ot ox
replasiay a h)?dtophmerqmipe udseldcségmﬁlnal m 64 V\,her ei n sai d

| mugp genjl“}‘i:ei B%tlldéc' of RT3 q'hgr)éinrﬁ?if’ 4f 'Vng aaﬂ'eferred residue in said MHC-

binding motif anchor position.

53. The peptide of claim 46 having a length of about 8 to about 14 amino acids.

54. The peptide of claim 53 having a length of 9 to 10 amino acids.

55. The peptide of claim 46 wherein said MHC protein is a human MHC protein.

56. The peptide of claim 46 wherein said MHC protein is a class I MHC protein.

57. The peptide of claim 56 wherein said MHC protein is of a type selected from the
group consisting of HLA-A2, A3, A24, A30, A66, A68, A69, B7, B8, B15, B27, B35, B37, B38,
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I Mmune response recogni zing the peptide. 72. The

peptide of claim®64 wherein said i nmunogenicity is
w@s®eneweh by nmeasuring an inmune response reckgniUgiong021609

said segnent. 73. The peptide of claim64 wherein said

I mmunogenicity is assessed using an in vitro

B39NBA), 2K] BI8 BYSEAMB ¢t 8ol N$62P 8BS 8IS, Bho HA %%%77’ C4, Cwl, Cw3,

wherein said i munization systém conpt1ses hu

(8} (6. CyB andGwlpept i de of claim 64 wherein said

I MTUBRYENIThHE h¥ptlde oft i in i sfd isti

i muni zat i ontps%/tst Sméﬁ%?ﬁ%ﬁdéﬁgg e 1('5;]3 éﬁ%‘i\{e@g‘l frgmy ghe group consisting of
Aérrd A%t-d i nruni zati on system conprises a

tranggeni gy, - of "dlaim! {4 f.claim46 that is.

i munol ogi cg:ﬁeﬁr%sselpeggtsﬁ@eidv}mﬂf Rgvsl,%ﬁ g7 SAGI0E fpsidue _biding pocket,

Wherepohep kg soipnPivEewse 0B 33-0 E60tke7& HIha *M0it | de of

clai gp77 Wheh&iile LNGin 48RS LVEL Y sessed : ,

U 21 ne e Sy P LB SEhER Tl ool binliBe BRSERES Bl ubstamiaty

thgrsame as, pesttprban, g gorremppading pharagterigtic of Iszid mghigntfoesail MHC.

the @1.0SS-TheR&ddY iof ¥lan$ 6& P Yinb 2L 09, W
t he pg&ti de gﬁ% assayi ng ’?@%gearﬁ?atl?gwhlgwg%%&g’% }?eeﬁft‘v.ated compared
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72. The peptide of claim 64 wherein said immunogenicity is assessed by measuring an
Immune response recognizing said segment.

73. The peptide of claim 64 wherein said immunogenicity is assessed using an in vitro
immunizations system.

74. The peptide of claim 73 wherein said immunization system comprises human cells.

75. The peptide of claim 64 wherein said immunogenicity is assessed using an in vivo
immunization system.

76. The peptide of claim 75 wherein said immunization system comprises a transgenic
mouse.

77. The peptide of claim 46 that is immunologically cross-reactive with said segment.
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90. AT cell epitope peptide anal ogue wherein the
anal ogue differs froma native epitope peptide by
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78. The peptide of claim 77 wherein the cross-reactivity is assessed by immunizing with
said segment and assaying recognition of the peptide.

79. The peptide of claim 77 wherein the cross-reactivity is assessed by immunizing with
the peptide and assaying recognition of said segment.

80. The peptide of claim 46 comprising two differences.

81. The peptide of claim 80 wherein each difference independently comprises a Nle or
Nva residue.

82. The peptide of claim 80 wherein one difference does not comprise a Nle or Nva
residue.

83. The peptide of claim 46 comprising three or more differences.

84. The peptide of claim 46 wherein the target-associated antigen is a tumor-associated
antigen.

85. The peptide of claim 46 wherein the target-associated antigen is a pathogen-

associated antigen.

86. An immunogenic composition comprising the peptide of claim 46.

87. A method of immunization comprising administering the composition of claim 67 to
a mammal.

88. The method of claim 43 comprising administering directly to the lymphatic system.
89. A method of making a T cell epitope analogue comprising,
providing an amino acid sequence of a segment of a target-associated antigen,
the segment having known or predicted affinity for the peptide binding cleft of a
MHC protein,
changing at least one amino acid of the sequence corresponding to an anchor
position of a MHC binding motif to Nle or Nva, and
synthesizing a peptide comprising the changed sequence.
90. A T cell epitope peptide analogue wherein the analogue differs from a native epitope
peptide by replacement of at least one native residue corresponding to an anchor position of a MHC

binding motif with a Nle or Nva residue.
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