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[0004] MHC proteins provide the means by which T cells differentiate

native or "self" cells from foreign cells. MHC molecules are a category of immune
receptors that present potential peptide epitopes to be monitored subsequently by the
T cells. There are two types of MHC, class I MHC and class Il MHC. CD4" T cells
interact with class II MHC proteins and predominately have a helper phenotype while
CD8" T cells interact with class I MHC proteins and predominately have a cytolytic



fragments of proteins, native or foreign, are bound
and presented to the extracellular environnent.
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Ile, Met, Trp, Phe Asp, Asn, or Ser. In a further aspect, the one or more amino acid
substitution can include at least one non-standard amino acid substitution. Non-

standard amino acids include, for example, but not limited to, any of the following:
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term nus has been nodified to the am de (indicated by
-NH2). Thus, in one aspect, the at |east one

woeweassaniard am no aci d substitution can be NPET/UBR08G/023489
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ammcasq:imtyncaamﬂe(@sb) ongthylflevdine {Meeu) unatbyisaluwn(MeValheB -(3-

benzcbieay haanea (- PR ALEY ( AaRetadbiseesig D-Bebe a8
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acidsNP 4 to P8, Whlah cme lncludefs)n@@mlb@ agid at caoh sifg) dior gramplg; Ppan
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P2 cansd REL, ‘enrowur@n& Neelzamﬁ Aib Ale,icolvat ed caepe Sge4 Oﬁn Be
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ei A further enbodi nent relates to
be Kah, YsW, Bhg,d’hgébF) Fbe@NO aMalor, ﬂaﬁﬁ-bl%nzomertyé) 4'5?91,, Omﬁrbﬁ

P2 ca%nlag%gil, &g%é)u, eYor%vaa‘gﬁ Eﬁ:?jﬂ SI t )or va P5
can B¥EIYP6 ce(rsbe(ﬁipanmt: hiremyd; Pwaa Jbe @ P@dame Y Ffz Pha(-Pg and

V: P3 can be S; P4 can be E, ?\I N e, or Nva; P5 can be
PQaKP9P@1b%1N b\, Nvay MeWal, Ay or ¥rNNg:a: P7 can be F: P8

Y, F .

o) ) £ rufas hnfimER AR 3 10k 8 amino

acids, Pl to P9, which can include one amino acid at each site. For example, P1 can
be K, F, Y, W, Phg, Phe(4-F), Phe(4-NO,), MeTyr, B-(3-benzothienyl)-Ala, or D-Lys;
P2 can be A, L, V, M, Abu, Nle, or Nva; P3 can be S; P4 can be E, Q, Nle, or Nva; P5



[0012] A further enbodinent relates to an isol ated
peptide of 9 amno acids, P 1 to P9, which can

w0 pbasksenne am no acid at each site. For exanptBUS#04/023489
can be K F, Y, W Phg, Phe(4 F) Phe(4- NO2), MeTyr,

can by 6 2 g Lo Ble.r s P75 R s PRS0 Do RehebFE R

d Po at Y10 be P& VA, P7 can be F: P8 can be Y, F,
canb%ﬁ %m ?,a P9 can %e rV and PS2 at P10 can be I, L, V,
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v, Nlef or'\i%/a l;_éf &f?g I{reg’%r\gﬁ%(ﬁ %5%%(?@{\'9 \ﬁ)and% éﬁ{lﬁo

can bé/I 3ERI, E)Y‘NINHZ (SEQ 1D NO. 7); or FVSEKI FY{I A, Nva,

Ndﬁmo rpvthb V%E%# %BWNP@%)CH@E&{ LSS{a‘i?d Npé‘de cﬂf 9 amino

acids Nyé ({?’é’ \%\%@chsplﬂyfade 10 amif adilY' §Ef§zlc'1_i{§i_’teo rFoP @%{rﬂ?\ﬁ) E)PVean

; or KASEKI FYV{I or
be K ]FZ)Y,(W Ns@ﬂ?lhbﬂ\m/) {’h@(4+NOA)’, M@ﬂ"yNIBe(}3 b@Z@hieDyN(Ala,l@)D -Los;

P2 ca Bo o b porohin S et 50 e Gy M by MR P A BB i B FE YL

vV, Nllaaéﬂ R¥ali PE carSBIHEPE Ban K v, FVPhoM-FbRY chh Be VQrantihpd) at P10
FYV (SEQ ID NO. 15); or IF or =~ Phg}A SEKI FYV (SEQ
canbf:bINcy Tﬂ@or VayYVSEKI FYV (SEQ ID NO 17); or F{L, V, or

Ty o Rk ottt Bfes taa? g G B3¢ Bk 1R
sequdﬁ‘a’&Eléll{rErgm NrZI[e llg?a&la( BEQAIL INaNO, Aib) Abﬁl%)fm’ég] orAN_ﬁfaJ}rSEiﬁt hFYV
(SEQSESRe ! Ry vorbhe; Yol bt p st o, CopplSlrfrom G-

K 3 F Fyil or
benz @ﬁ %F%S%ghgé%%? P%T;\IUSSO 6752 4?85 [0&?‘1@6 A

1} SEKIIFY We(SEQHD N0t orr @) et W3 LEBKEF €VaSEQ VMG faper KIEA, V

or LSHRRESH PRELA Nl 76 BB b oF R SRR E R0 B0 MR8 o

FVSEKEeMIere NeheiABy, bﬂ M@%@S Dt . cmreFvs:@Q, bée, or
Cross- reactl ve WI th a recept or CR
Nva}KIE¥Yn(SESS I NO. o1 FWQS)& ik, mNV@kﬁgﬁV é§<EQ IR NO. 10);
|
or Y SF RSy RO PR, B0 of RASBIENY, 1 gnd3 {SEQIP

NO. IBt@IESSERIEYIVI (I no,ge N1e} CSfHQJCDBNCD o) e LSERIFYV {L, V,
i ncl ude anﬁ?of t he peptide enbodi nents descri bed above

Nle, %MV&@@@\ &Gvédfein.  In one aspect the peptide can
f or éﬁ%r eeggga:ﬁ%érﬁl\lqoﬂéﬁd?%eto glé Lifoééfgcri Msﬁtgc?é/& hatth€ the
sequ&EK:l K\(IZ (\SBQ, 1AbuNNle,16) Nva} SEKIFYV (SEQ ID NO. 15); or {F or
Phg}A SEKIFYV (SEQ ID NO. 16; or YVSEKIFYV (SEQ ID NO. 17); or F{L, V, or
I}SEKIFYV (SEQ ID NO. 18); or W{L or I}SEKIFYV (SEQ ID NO. 19); or K{V or
L}SEKIFYT (SEQ ID NO. 20); or FVSEKIFY{I or Nva} (SEQ ID NO. 21).
[0015] A further embodiment relates to an isolated peptide having the
sequence: K{V or L}SEKIFYV (SEQ ID NO. 22); or {F or Y}ASEKIFYV (SEQ ID

NO. 23); or FVSEKIFYI (SEQ ID NO. 24).
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or YVSEKI FYV (SEQ ID NO. 17): or F{L, V, or I}SEKIFYV
(SEQ ID NO. 18); or WL or I}SEKIFYV (SEQ ID NO. 19);

W@e00sfi38562 L} SEKI FYI (SEQ I D NO 20); or FVSBMTFY$100€023489

I\Iva} (SEQIDI\IO 21), or K{V or L}SEKI FYV(SEQIDI\IO

FI00361 2 A Tl bRt it B A Ripide complex

wher&R1IR8 ipBBiides hise iRt Squencanet 895 oPthet Peptidel if |tAe mbodiments
restrlcted T cel | ﬁltope NY- ESO- 1157. 165, SLLMAN TQC
pe

describegt@bpre RIGl 'g,g.)ew eiso pt Ingere pmg,pt, ithe. [complexeanpbe Cross-
reactl%] Q{nﬂg% i’ l ﬁe%gpt%? éﬁggﬁz %ﬁ&el%cg % clidds Af ﬁ/ﬁ@@}SSZ(hﬁu 49

ope an l'elc ac at express
compaa?callﬂ gﬁ'urtﬁ'ditaslad&altbgﬁompim bt amHhALM/SSK-EW angdex.
|nnunolog|c I proper ies conpared.to the wld-t

efP0jle. $r @pRod dPll%tto %Fi&%@os%n%ﬁomgéf itign.that
can i ade iyl &ﬁﬂle;;%?u&@ @fn!bgﬁme AVARGRRISRRIVE RS SRR S,

one or ‘nore no aci d substitutions of the sequence
In onShipey thQPepiBle@anmhane) fop 8¥ample, the seqvenes: Ks{if, M, dleAbu,tNe,

or NG TR B TR, 0 b g PRELE SERIE V(S N9 i)

or YPSERENCE (SEOUMWNOE7{; SE@{L.DVING IIZEKIFFV (SBQIDIO. 18); or
one aﬁsgct t he amount sufficient can be |less than 10

WAL jor DSERFN O ($2Q TRWactY); ath KX s dntSERIR YBESEQID NQa?0); or
f
FVSI%JI#FYA{I:{%E/F\IVF:}] (5159 alﬁlggfﬁggpgggﬁf QRENIRYRY (329 lIBq\Jd)e.z%ﬁ

anount €ess
or {Ftoaal} ASEXIFIYV (SEQED 26PE3Y;, or S RKIE Ya (SEQIID Nm p4). aci d

substltutlon can. includ t | t t
SOBGI81] ' 58meifRuer cstsdiment riade BRoRS L MAC SH &
rCStrlétH@ Stfl tCHHI gﬁltﬂﬁn N?%S{ng? 65 l %@}ﬂMWT?Q@ n(ﬁ@nﬂﬁrﬁo 25)

am no acid farther "aspect t he one or nore
polympilalﬂs thati idclsdb tese analazgs th&rcan the Ipmt@swdr’qyopm?@do present the
no, ac modifi e

| t, th
epitop NG SEHGIRG Pe JH ISP b QIO G BPFioBR e bave

simil&Bri@provell SmmuoRglddl papértiasfipare®lo the Rgld-19p&eiiopt.he
substitutions can be the addition of an am no acid,

wHBOHIn t Pae smabadivent wlaescia ar risalated MYiE$Orl 15716 papside
havir 009({ hag %%%J’?E{ng%}o O(g/ 881%4a§§no [ag%%stﬁ?ﬂﬁo&"@%% b Wlfence
et AT at e

e e haV|n sequence
SLLIWWICIQC (EQ $D NO:R5)Kn aﬁranMithlefﬁcﬁeﬂi to |e1101‘t/cytbkme peduction

M/ -
froma T\szell dme:\:f’en%me?@} vnnwpsléa@?{ygg@st gﬁ e%rtonvg wﬂgl t'hgtslewnce

SLLMWI@Q(}/ (SEQ 1B NO: 2”‘.’ aFoerxﬁmpl\é, M¥ne .%E)eclzt, ME2m AR sufficient

‘can be less than 10 pM. In a further aspect, the amount can be less than 3 uM. Also,
in a further aspect, the amount can be less than 1 pM. In a further aspect, the amount
is less than 0.3 pM. In one aspect, the one or more amino acid substitution can
include at least one standard amino acid. In a further aspect, the one or more amino
acid substitution can include at least one non-standard amino acid. In a further aspect,
the one or more amino acid substitution can include a modified terminal amino acid.
In one aspect, the modified terminal amino acid can be an amidated C-terminal amino
acid. In a further aspect, at least one of the substitutions can be the addition of an

amino acid, wherein the addition is a C-terminal addition.



wherein the sequence is not SLLMNTQC, V, I, L, or A
(SEQ ID NO. 26), FVLMNTQA (SEQ ID NO 27), or

WO-RobBSEEY L or |} (SEQ ID NO 28). [0021] AnoRCEDS2006/023489
enbodi nent relates to an isolated peptide having a

S ce j.n which: Pl is Y. P2.i L, V..1,. Ne, or
AAES DB Embpitmest piies i, fpotetgh pRLF hspiesn easgce
inwhich:V, or Ny P7 is T, P8 is Q E D, or T; P92 at P9
isV, I, L, N\va, N e, V-NH2, or L-NH2; and wherein the
sdjuedcE, Ksorm¥t YVLMW TL (SEQ ID NO. 29) or YLLMW T{lI

OrpaLt 1 ( :..30). [0022] A further enbodi nent
r&zé%é‘sﬁtggl\gg’%aét ed decaner peptide having a

saguemge {S or Y}LLMANTQC or V} {L, I or NNe} (SEQID
NQ 31). [0023] Yet another enbodinent relates to an
i F1adbd- 98Pk de having a sequence SILMNTQC, V, L,
or QA%'WSEQ ID NO 32), YLLMWTQ Nva or NNe} (SEQ ID
NG 3)” F{L or VILMNTQV, L, or I} (SEQID NO 34),
Y{R6, is R, L,0F, orN;e} LMW TQV (SEQ I D NO. 35), YLLLW TQV

(3359 _EED NO. 36), or TVLMATQV (SEQ ID NO 37). -6 WD
2606F 138562 PCT/ US2006/ 023489 [ 0024] A furt her

endxodigreND, befrat es to an isol ated peptide having a
sequence 1S or’ F}VLMAI T SEQ I D NO. 38), SLMN TQ\va
( SEQat BY 96, 39) L, AdNvaesNle. XaNQor L38d:apdNO.  40) .

055 L 5 B SISO RO, 255 LMot
4P VLMEGOAGIA HE®@ [P NO D e FLMWIT@{L or Hn(SEEPIMaNEY 28).
B a1 ApoBE: EriegiEmRieraHonp cHE BEEd. poptits, by 2
€ Ial T A7 € FCTh ) ! '

sequ e R T RTE, o W Phg, Phe(4-F). Phe(4-NoR).
MeEPTlyis,Y;( 3- (3- benzot hi enyl)-Al a, or D-Lys; and P2 is
Q}P&Lfs L\,/’V, E,’Nl'c\:/,l or ‘,,Ae\ll;a, Nal -2, Abu, Aib, N e, or Nva;

P3isL;

P4isM,L, or N;

P5isW;

P6isI, A,L, V,orN;

P7is T,

P8isQ,E,D,or T; .

PQatP9isV, I, L, Nva, Nle, V-NH,, or L-NH;; and

wherein the sequence is not YVLMWITL (SEQ ID NO. 29) or YLLMWIT{I
or L} (SEQ ID NO. 30).

[0022] A further embodiment relates to an isolated decamer peptide

having a sequence {S or Y}LLMWITQ{C or V}{L, I or Nle} (SEQ ID NO. 31).

[0023] Yet another embodiment relates to an isolated peptide having a
sequence SILMWITQ{C, V, L, or A} (SEQ ID NO. 32), YLLMWITQ{Nva or Nle}

(SEQ ID NO. 33), F{L or V}LMWITQ{V, L, or I} (SEQ ID NO. 34), Y{I, Nva, or

Nle}LMWITQV (SEQ ID NO.35), YLLLWITQV (SEQ ID NO.36), or

TVLMWITQV (SEQ ID NO. 37).



P3is S, and P4 is E, Q Ne, or Na; and P5 is K
and P6 is I, L, V, Ne, or Nwa; and P7 is F, and P8

WO 200¥138562 Phe(4-F); and PQat P9 is V, |, A NeEI/US2006/023489
Meval , Abu, or V-NH2, or P9 is V, and PSGat P 10 is

m] n' X st egbodprb S a0 8 JrobsT RAWAS bR °

Ve SE &S N@ IR0 SIHASERIGNN (SBIEAD RONGY),

002}7 The 1 sol ated pepti de can include or consist
orSNedMWhT&)VQSE@IDINO 4Bquence: K{L, V, M |, DA a,

E@@E N(aﬁtilf igné%;ﬁfg?m udllaglllételfl% {H\F/)%l}l ?%Wep‘&c@zﬁ%\}h% a
sequecheWMUMWMTQ\D(S% IBNcbem)zot hi enyl AI a} ASEKI FYV ( SEQ
ID NO 3); {Y |} SEKI EYV (SEQ I D

Nt902§] oiomq mbpdlv\}eetsEPdna see}aieé §etides) The pepgds can

ol O SRR il KL or

Abu, oPONEXalX, (OBERYX,Bvidiin &) speoifies aiy WDiRO@6d d3BHERIn0
PCT/ USZOOG/ 023489 FVS{Q N e, or Na} KIFYV (SEQ ID
Nesidgand o FVSEK{L, V, N e, or Nva}FYV (SEQ ID NO

10 VSEKI 4 :
KA)SEK?FYV{E | S%r PE{ g OW Pp% Pﬁé(}%) EIEQ(J@I EKI g\lf(\l/]\%ri ¥ (3

Vbemzotfhlblg}l) (A@E@ DELmandls) or KLSEKIFYV {L, V, Ne,

Can | n€PuBE br Vebly B ladS P BT B 8O BRE, C°

K{L, Vp3Nk SA@M Nl e, or Nva} SEKIFYV (SEQ ID NO. 15);
or {F or &A SEKI FYV (SEQ ID NO. 16); or YVSEKI FYV
( SEQ | B4NPE, &7 Nle, ¢F Nepjjandy, or |} SEKI FYV (SEQ I D NO

18); O'p5 js K: and
P6is1, L, V, Nle, or Nva; and
P7is F; and
P8 is Y, F, Phe(4-F); and
PQatP9isV, 1, A, Nva, MeVal, Abu, or V-NH,, or P9 is V, and PQ at
P10is I, L, V, Nle or Nva; and
PQ+1 is X, XX, or XXX, wherein X specifies any amino acid or no

seque

amino acid; and

wherein the sequence is not KASEKIFYV (SEQ ID NO. 1);
[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
(SEQ ID NO. 2); or

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

{Y,F, or W}HV,M, or I}SEKIFYV (SEQ ID NO. 4); or

{F or W}LSEKIFYV (SEQ ID NO. 5); or

K{A, V, or L}SEKIFYI (SEQ ID NO. 6); or

K{L or V}SEKIFYV-NH, (SEQ ID NO. 7); or

FVSEKIFY/{I, A, Nva, Abu, or MeVal} (SEQ ID NO. 8); or
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WL or 1}SEKIFYV (SEQ ID NO. 19); or K{V or L}SEKI FYI
(SEQ ID NO. 20): or FVSEKIFY{l or Nva} (SEQ ID NO

WQ@1006/1p83629] Al so, the isol ated peptide can i nRPCT/US2006/023489

consi st essentially of the sequence: K{V or L}SEKIFYV

o FVERRIRyN e RPV SBOTNQERT Y (o0 157

NO. 41FVIEXEOV, Métd}Qﬂva}FW (ISEQ%ID Bd.peptsrde can
i ncl ude_or__consi st_essent he sequence

KVSEKI EWPEEIESF opPhet-EalY . (SF@d@ﬂ]JOTHa) PEol at ed pepti de

h tid bi ndi
chort SRIA Il GG REROL I R 2T [o0s2)
Sone eXVSERBENE {idl,at e»rNhe}a(SEJQaHIND NBiG/opept i de

I j ti h f
Zﬁ?%?k%?\?&é“%&@? Bed G B B0 1o semhere:
heo@is] TR Gidssd !p r&aﬁtmgﬁdso&pb&agls@a&saﬁllauy of the
cross-reactive wth CR that recogni zes a cl ass

SCqUERBHC/ SSX- 241. 49 conpl ex. The class | MIC/ peptide

aner  Silod MR e SR SR SR R R o7 o

i ncl ude{s oapﬂgpAlsmUFw mp]@lm )g¥e and el sewhere
herei n, enbedded within i berati on sequence. [0034]

Still fWﬁEI@F%%EIQIHQrN@ Yoter e to i munogenic

R

PCT|/ US20{6 6O BFEFIF YVOGBER] IB&\]hllerlQ)gniDo_dldrrent s r?I ate to
nucl ei | r c acid nmeans for

expr esiﬁ{s}é ’gfmg}ﬁ?ggé Igggéeg ¥ Pbed above or

el semhmmpqn{porﬁlvgp(SE?m@@q diments relate to

i nmunogeni ¢ conposi tions that 1 nclude such nucleic

ad0@29] or Also) thedseleied peplidescani00BEE oSomesis rdssabitinkin bE the
seque el ate to nmethods of inducing, maintaining, or
AU8Wpl i fyi ng a CTL response. The methods can incl ude

| ntrangdal oBBEKEYR{SED IDING 220,087p0si tion as
described above and el sewhere herein. [0037] O her

errbodl ﬁﬁﬂg}ﬁ@@f@m(ﬁ’ﬁ& HONO.@8):et rai ning a class |

onse, which nethods can
[ ncI ude [ r]?t ranoégllzéqyr}l\lm S f(glllfl on a conposition as

descri EGCSEK)IRA@VQSEQIIBMMIQ herei n. The met hods can
f Mgpot }fueg? ﬁhﬁg‘g‘g]@"gililtsptelg i %g’j SLU%%E HEr coBfisb gssertially of
the seﬁ&érﬁkﬁ\?@l@ﬁi&h@%E@fIDw@%ﬂ).ng’ mai ntai ni ng,

[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 any of the peptides described above or
elsewhere herein. The class I MHC/peptide complex can be cross-reactive with a
TCR that recognizes a class I MHC/SSX-24149 complex. The class I MHC/peptide
complex can be an HLA-~A2/SSX-24;.49 complex.

[0033] Other embodiments relate to a polypeptide that includes a peptide
as described above and elsewhere herein, embedded within a liberation sequence.

[0034] Still further embodiments relate to immunogenic compositions that

include a peptide as described above or elsewhere herein.
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or entraining a CIL response, which nethods can
i ncl ude i ntranodal adm nistration of a conposition as
walemensdserl above and el sewhere herein. [0039] BONES2006/023489
enbodi ments relate to isolated pepti des that include 1
am no acid substitutions e seogi?en

KRGER) P Ptpeses OB TR 1 S MRS GAE19R FeAHy i el 20id

meanscilo?%%éllesgt}% kﬂoﬁgﬂ gQ?eiC %f?%/sdg?é’d ﬁ%ﬁéﬁp‘%@?g&% hlglrlgml\IOAlslo)

some ém:boémeaitsctedaeets t¢ ilEiQnbzerde rgmpbsitions ttae incdnda pygh Bcleic
ciation can be simlar to or greater than the
acids ‘FFaH“F eﬂcrr@“ﬁ)?le?f? Sssoci ation of KASEKIFYV (SEQ ID NO 1)

f [oe8bpal BordcAsibdditvkits RélBRI o Qnéth&fstof ifdecing ehahmthing, or
greptl de can be recogni zed by T cells with specifi.ci t}(
amplifying a R Lpemange KasEktlody cai dtydepnignodal admiggsigfion of a
Still f 0 to isolated peptides
COmPQSHiGn 4s défcr gagﬁmc%ﬁg%ﬁgéeg{gﬁlﬁal ly of a squegce in
WU0sh] PIOthér dbddim¥hts Wla@hg ,mdﬂi[tel&@f Emt,ralﬂlmg(eﬂelam)MHC-

MeT
LT P ER CA PR E S e W
compc%?tﬁion %3)3%! Sribed BB BfelsSwikere Rerel Ehe REthM& carpRfithePiclifle
. an ngl,L, V, Ne, or Nva; and P7|sF; and
adminPBratien ¥f a&imlﬁmaip@teﬁ}iatimmgeﬁsz at P9 is V, I, A Nva,

W8] Ttk BRSSO FRBRRI “5@9?430@%%%
or en‘uc?:l‘inlng> Y O’HJ Ks 3pd:nse Y¥uhidd m%t}ﬁ)ds Phe{ndhid} intfne (4 -aN¥R)istration of

benzot hi enyl)-Ala, or DLys; and P2 is
acomWSlt_OnM dc;e\gmbedmbgve and elpehezmbereins s S, and P4 is E,

010%92; A e | SHEHP 5re Cfﬁ’e':)gf 1s§B%dP}’§_ep't1§ﬁ§ jﬂ- ngc\l/udaegll q @(Iaa 3
amino?hci®PSubsitMionk ,in Ahe Bituenéd KASEKABYYV BEY- INHZIO 1) having an
affinity for a class I MHC binding cleft that is similar to or greater than the affinity of
KASEKIFYV (SEQ ID NO. 1) for said class I MHC binding cleft. The halftime of
dissociation can be similar to or greater than the halftime of dissociation of
KASEKIFYV (SEQ ID NO. 1) from said class I MHC binding cleft. The isolated
peptide can be recognized by T cells with specificity for the peptide KASEKIFYV
(SEQIDNO. 1).

[0040] Still further embodiments relate to isolated peptides that include or
consist essentially of a sequence in which:

Pl is K, F, Y, W, Phg, Phe(4-F), Phe(4-NOz), 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

P31is S; and

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

P5isK: and

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

P7is F; and

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

PQ atP9is V, 1, A, Nva, MeVal, or Abu;
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or P1is K, F, Y, W Phg, Phe(4-F), Phe(4-NO2), MeTyr,

(3-(3- benzothienyl)-Ala, or D-Lys; and P2 is A L, V,
woL00A8856Nl €, or Nva; and P3 is S; and P4 is BECT/([52006/023489

Nle, or Nva; and P5is K. and P6 is I, L, V, Ne, or

Nva; an P7.s F. and P8.i =F), and P9
is V; gﬂﬁr%%tsﬁ‘i‘&nﬁ gg@?ﬁ@ﬁ@fﬁ\éfﬁf‘éé}% Phg,
Phe(4- by, Phe(4-NO2), MTyr, R-(3- benzothienyl)-Al a,
or DLys; .and P2 is V; and P3 is S; and P4 is E, %’
N e, oPlnis;Kardu YpsW sPhe. Rhe(4o. i Rha(4-NO2)y M, Tof3-

; 71 T 8 is Y, F, Phe(4-F); and -10
C%@?@gg%¥§géﬁé%ﬁgﬁ¥%%g% 6/023489 P9 is V: and PQ at
P10 i sPR,isV, LyM,dbuNN&;, or Nva;Rhdi s K, F, Y, W Phg,

Phe(4-E), Phe(4-N2), MeTyr, (3-(3- benzothienyl)-Ala,
or DLYS:Sand#%2 is L; and P3is S, and P4 is E Q

hei VBN o P8 Te L v e o

P5isK: and

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

P7is F; and

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

PQatP9is V, 1, A, Nva, MeVal, Abu, or V-NHj;

or

P1 is K, F, Y, W, Phg, Phe(4-F), Phe(4-NO;), MeTyr, B-(3-
benzothienyl)-Ala, or D-Lys; and

P2is A,L, V,M, Abu, Nie, or Nva; and

P3is S; and

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

P5isK: and

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

P7is F; and

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

P9is V; and

PQatPl10isIorL;

or

P1 is K, F, Y, W, Phg, Phe(4-F), Phe(4-NO,), MeTyr, B-(3-
benzothienyl)-Ala, or D-Lys; and

P2 is V; and

P3is S; and

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

P5is K: and

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

P7isF; and

P8is Y, F, Phe(4-F); and

-10-



P9 is V; and P52 at P10 is I, L, V, N e or Nva. [0041]
Sone enbodi nents relate isol ated peptides that include
wW@rooensEssst  essentially of a sequence in whi cPCT/PR2006023489

X, XX or XXX, wherein X specifies any am no acid or no
am no P@Ci%;_ a&1d Pl is S_, F, K Wbr Y;_and P2 is L, I,

V, Nle!” df "N{™ and P3is L; and P4is M L, or N

and PPO & M0 iand. REordNld;, A L, V, or Ny and P7 is

T, and P8 is Q E, D, or T; and P92 at P9 is C, V, I,

L, AL Ra, Ne, V-NH2, or L-NH2; and PQ + 1 is X, XX,

XXX, rei ne X speci i egnan 10 Brcl gl n 1 N (2.
aci d; V\Agoﬁd?%/\hqé’r efﬁnef?hgv’sgg%e%gga: @’ ngftfé(%m %@ﬁl \}? &
| behzotisienyld)-AlSBOD-Dys; Nl 26), FVLMA TQA (SEQ I D NO.
27), FléM/\LTQ{C{_( or 1} (SEQ1D NO 28), YVLMANTL (SEQ
I D NO. P25 Loldy LMW T{I or L} (SEQID NO 30). P1
I sS, F, B3q5 W andl1 WO 2006/ 138562 PCT/ US2006/ 023489 P2

isL I, V,'Ne or Na, P3isL; PAisM L, or N
P5 is R4iPE, QsNig, oANvR;anid, or NN P7 is T; P8 is Q E,
D, or '5 .PgﬁG aé\/hPQ isC V, I, L A Nva, Ne, V-NH,
or L-NE2:S5nd@%herein the sequence is not SLLMATQ[C,
V. |, Ipgiol 1AV, 0NIEQrNRa; B 26), FVLMANTQA (SEQ I D NO
27), or FILMNTQL or I} (SEQID NO 28); or

P7isF; and

P8is Y, F, Phe(4-F); and

P9 is V; and

PQatP10isI, L, V, Nle or Nva.

[0041] Some embodiments relate isolated peptides that include or consist

essentially of a sequence in which:

P0 is X, XX or XXX, wherein X specifies any amino acid or no amino
acid; and

PlisS,F, K, WorY;and

P2isL, I, V, Nle, or Nva; and

P3isL; and

P4is M, L, or N; and

P5is W; and

P6isI, A,L, V,or N; and

P7is T; and

P8isQ,E, D, or T; and

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

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

wherein the sequence is not SLLMWITQ{C, V, I, L, or A} (SEQ ID
NO. 26), FVLMWITQA (SEQ ID NO. 27), FILMWITQ{L or I} (SEQ ID
NO. 28), YVLMWITL (SEQ ID NO. 29) or YLLMWIT{I or L} (SEQ ID
NO. 30).

PlisS,F,K,or W;

-11-



PLis Y P2is L, V, I, Ne, or N\wa;, P3is L; P4 is
M L, or NN P5isW P6isl, A L, V, or N P7is T,
weP06A38%2 E, D, or T; PQat P9 is V, |, L, NvaPCMNMU82008/023489

V-NH2, or L-NH2; and wherein the sequence is not
YVLMA! 9) or YLLMWNT{l or L} (SEQID
NO. 30}b %gg[%]i RIAefoﬂi YHer enbodinent relates to a

cl ass Ip3NHC/ peptide conpl ex wherein the peptide can
have the sequence of any of the peptides in the
enbodlﬁﬂﬂﬁkildééﬂklbed above or el sewhere herein. In
one as the conpl ex can be cross- reactive with a
TCR t ha redognl zes a class | WHC NY-ESO 1157- 165
conpl ePsish AL, Mot Ner aspect, the conplex can be an
HLA-AZ/QY 58C>1157-165 conpl ex. [0043] In one aspect
of thePdBdle enbodi ments, the peptide can have

af fini tpg 1§Q"E3DC 2pgs | MAC peptide binding cleft, such
as HLA-A2. [ 0b44] A further enbodi nent rel ates to a

pol ypeyﬂﬂ atd’%e(ﬁpN,é,llngXﬂ‘ﬁ@ Nbg pt-Nite, eelgdhs endf any of
the enmb ts descri.bed ) oiatio |

|1 ber atTHIE Bis ssatece iy soyerbERRIEuEes £ 1 o) t8ed 1B
PEI0. 933 0061 ORBARPA (RO N®. 2ay, tdi'EFILMWPFQ{E‘ _F I¥ @;EQ &IB
to an immnogeni ¢ conposition that includes any” of
pé‘{ﬁ’l 280 errbodl ments descri bed herein. In one aspect,

t he %k can have a sequence as set forth herein.

[ 0046] further enbodinment relates to a nucleic acid

encodlmglaﬁy of the peptide enbodi nents descri bed
herei n ut preferably those which do not have non-
standallPal%J”nﬁoI F-PTstM¥stitutions. In a further
aspect pstihe. nucl eic acid can be encoded in a vector.
[ 0047] A uft her enbodi nent relates to an i munogenic
conposiPdiioN,that N; i ncl udes a nucl ei ¢ aci d encodi ng any
of thenge%&i'de enbodi ments di scl osed herein. [0048] A
further “énbodi nent relates to a method of inducing a
CTL re9BQeBeA,aQNWRIk 8;Ng i ntranodal |y adm ni stering of
any of the conp03|t|ons or peptides of the
enbodi Agris &5 d| sclosed herein. In a further aspect, the
met hod ow.for maintaining a CIL response. In a
furtherp%gggé b iﬂ‘he nmet hod can al |l ow for

PQ at P9 is V, I, L, Nva, Nle, V, V-NH,, or L-NH;; and

wherein the sequence is not YVLMWITL (SEQ ID NO.29) or

YLLMWIT{I or L} (SEQ ID NO. 30).

[0042] A further embodiment relates to a class I MHC/peptide complex
wherein the peptide can have the sequence of any of the peptides in the embodiments
described above or elsewhere herein. In one aspect, the complex can be cross-
reactive with a TCR that recognizes a class I MHC/NY-ESO-1,57.165 complex. In a
further aspect, the complex can be an HLA-A2/NY-ESO-1,57.145 complex.

[0043] In one aspect of the above embodiments, the peptide can have
affinity for a class I MHC peptide binding cleft, such as HLA-A2.

[0044] A further embodiment relates to a polypeptide comprising the
peptide sequence of any of the embodiments described herein in association with a

liberation sequence.
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anplifying a class | MAC-restricted T cell response.

In a further aspect, the nethod can allow for
we@piorassseng a class | MHC-restricted T cel |l reRBEDOSEN6/023489

In a further aspect, the nethod also can include

af0u43] st eAi figh@ EriyPRHAGR ‘i’élgt@g 'td'"!uﬁ fpl‘arngﬂgée%uc éogngpAb% tion I

errbodl ments relate to i1 solated pe
mclud§éatweﬁﬁﬁle Reptige ¢rbatimente despribhd bereor. Tnourre aapéonchapéstide

n natlve epi t ope sequence, wherein a
Canhaé’%%istgﬁ‘tﬁ ?l%getg?rﬂt eé Beptide required to elicit

cwoals] ne ,prfmdmten%dﬁmmaa@s toc@hicléit ABIAXPBEAIAL GRY BYthe

zation agai nst an epitope with the sequehce Is
Peptldﬁ mnims‘tleent@ ﬁswrlhecta bereing bpbpretsallE thosatwhinh dp avot have non-

st da@d@l‘i‘[ﬂtoe
e ree oarcu?g%ﬂlr\s[hgl#dr}téo lgm s%rbstSj e‘%t’[}? ¢ (%égelggﬁ 'W%ﬁ&@c%ﬁed
lnaVEtcetHst one standard am no acid substitution and/or at

E@% one on- st andar d am no aci d substitution, and
t 193] ke I gpobpdiment Frlaies Wrats inRRgegnisrAomposigion that

includésd nﬁkﬁel@ ré)éldQé(nchﬁg EnPSsHRE gp@ﬁleré?ﬁt?o'dﬂnelgg 8%1‘8&%%' eﬁﬁ‘l a

D- st er eoi soner of a “stand am no acl
THO48he t4 futthereerobodifiontr raates do ac intktisndbsf iindicirgns CED
term nal amwo acid, and the

resporlsD At ool G ST oY 85 oof 4 dapgsitons o

peptid€s bl abodifien dsldied BBRIPT 1A Eefurtﬁé’tb%ﬁ)hétutﬂe%étilll%&r&ml
gg the addition of an am no acid, for exanple
allow frqnaipiginiega Gl eespanse.edh rfatthqdadpecqt,cthe IrEe@ﬁElOC]ancaﬂbwr for

am no_.acid
AL e G L By Pt oRriha
can allowtfioe ﬁntealnfngai dﬁg MHCQ%stﬁcteﬂ&T 68l redSRE.l Bt £ €t hgRb:,
th 3e9 gnent ES, known or predicted affinity for the
© meﬁa‘é"g‘ﬁ T IH@PE 1gisferipe ag ipmpngpefentisingggentei n t he at
989] on&odidf £ 0
P[?:T/ s 00aT IS, aREERGENE Mallodsolaied A % ﬁ"]’?’rég%queme
comprisig) engeo ghreg gr Mam1mdaqn@ suhstiivtioas ihea naumsseptﬂopm sdqence,
he hor ti.on can.be a primary
whereiZ é’?g‘%gg. 15 ee%lﬁﬁf:@o S5k ins R diaRdrom a T
cell lineQgentiatsd tgaﬂnb@llﬂdtloﬂwghlhbt%ﬁ’elﬁﬁﬁ@ QithP@e 's&fltféﬁce fg%‘t more
di fference can inclu or Nva residue replacing

than a Baigdlap mn@atms fod gsarnples Hi dVG dg;Mnt) 3 M, arslahelike. The
residue in_the

one 10 3BRE B Yoot i uReurOms SaBEESIBHE 54 e o Saiid earino
acid sullahllﬁuﬁélﬁ)hmdlf@r &aéhsh@iéqloﬂ-dtaﬁﬂgfd“arﬁfno%éﬂ%b&tﬁﬁ If"gﬂﬂj {he]11§<

gm no acids, or nore preferably a |ength
The at Jgash gng giogstangeyd aémaﬁwmél cqnolgrs ay rrﬁ&omdemm@ ihnremarfor

ool & BRI B il SRR S

four aminohacad stthshituiidns /éc3n 1n04t2d’e a Aelifi&b Germed . anfiB acid! andBhe
B35, CP37 B38, B39, B40 B48, B51, B52,
mOdlﬁ%%i’mgl Amingeicid pgvbe gpamidajed Cterminaspmingrgd. Bne of ¢
bstittid ect
substitédiing c@i\@g }%dﬁ“@é@ﬁf anegﬁzllfgf%@ﬁl G %ﬁ&)ﬂe ?’Ee %‘e a

C-termipgl addifiomnchor resi due bi ndi ng pocket wher ein the
ocket of

PSR o2 Binel RO AR it cor Bediie; Bripe an’ amino. acid

sequence that includes at least one difference from a 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, wherein the at least one difference can be a
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for form ng binding pockets, and which binding pockets
accommodat e epitope anchor residues and thus define

w0 bwohsssei ng specificity of the MHC nol ecul e, BCEUSZI06/023489

understood in the art. One conpilation of such
N o oy 450 455 TR TS o, o
said segmers: /Thp ancladosition cam be 8 gridBBAddhombositiGiSeer elas@le, P2
or P B ARED: Foiio™ e by e oS- e sbBiramee can
includeranti® bp Wva Mbighe ir@plaaglgg'h g éy,ﬂif%%gﬁlﬁig Eesialgep th sa %Ls{egrﬁ%gh gIn

No. 1 222-224; Schonb _ Kol Fl ower
some pspectidd LePTIY ean\be Fpivkgrred residusbinsibe MHCubioding matif anchor

3 | ' I ; te.2002. cleic Acid .
positlE BEVER ash s Mt R & 158E 0o B 36 SRR aeino
acids, et moa¢ prefetabilpla. lemitobf 9 2810 ARRoHils, HY8RimSach of whi ch

[ eby.i nc orated by reference inits entirety).

Af“é’%ﬂ t het 1192[}4?{(3@0@% cHRA BymansdHHC prrgeibi fouieragmple, class
I HLA Pri@gt ghb 3 | Nhoil Saer ASy, of

R R e P e SRR

A24, A3Qroft 4GS ASS, B7\VBE, BERrB2% &3] B3711R%S8,11B3%]iBa0, B4S, Bs1,
Ceti | d with that of

N T ST RO A

Cw6, Chelt and &It | B sobNadpeerdfthé MITY Rbtcit g%ﬂ I(B:éa%mﬁgfég o A24.

bindi ng for exanple. [0052] The “pept |
The MR seydiive; ay anphar residvedeinding i pddket, t Weeremante asckeoris

n,..the | nj ¢l t e nt. The,
homolEous D the e iop 7 Eouk T RPN S0 T R R et
for forozing bindiog ok étyandeniets biaaie pobRits hecobfRsite ERRGE hGor
can evoke a CTL r The

il s PR hir S Sk b, SR el
ke g T RO
(Functinngk ulmmgnalegy) mwebsite e p s dypetagnimhsfer tistopslp ghﬁlﬁ /)
s B I D (S a5 SO -k s s pleinkFong

L., and"VyBaishe FIMN! aagibaRt JSYoﬁll-nptT&]ﬁl in%lkﬂﬂléraf‘rﬁlﬁ{ﬁm‘i%@. McFAN

.. include _human cells. The inmunogenicity can
Acids Besg@icke d0Qhi V). 3% Now U222224mSnhonbacho., &bt HmFléwer DR,
Xa t i nc es a.tyansqgeni c, nouyse. The
Wong TR Bru 0 g AC0IERS B URRAET i aler ginmunology;
update A2 aaddeit stcids Resedrah,Q0OBIVBING0,108. 15B62I7end 7Rine, C. et
al. T edgam)#_e i@ﬁgone asgg()ect s what is consider ed to IEge
o o Mol Bigh B el EBivicadtt obawhigh uisorerelie incosparated by
ferende §EHO | o i cul ects,...simlarity".
e er.enc an 6(9_&%%?%% ﬁl}osgh{ﬁg#)gﬁﬁ &gxcgﬂnph?g? Q‘S‘E%SEP ?édlémggﬁcc ﬁrlath%IIFtlfn
that is slﬁqslt?aalﬂy tinma;mldasbbmbﬁmg thah)ﬁdl abﬂéaspoﬂdiﬁg Rhéetei§tabdf daldy
L 0 i ssoci atjon). an o
Segme‘%rf?gs?ﬁdegﬁ??vi 9 pimls. o 1’&3{%1@9@%&8% carx dpilevated
compaiR@R¥itliBaCeikaidRgiRAs | ebed eﬁib%hﬁénté,fthelf bi gﬁ% R I
or_characteristics that are within two oIn , ceven
can be pi{ingtyop s@bility of binflingdowaxanpld. ol d of the val ue for the

iy e l.de:, For .exanpl.e, for .. . .
10032°  DERS bORI R P R miiOfesiey theg i pvbsionsiay e
same ag;an bbigerahm, Wieihen fligit offhe sephbhli hBfindPéhici
. 10-fold of the na?it_t%g pe}gtoi de.se%ﬁs1 ancr)l;hhgr exaﬁ“%fl%l},[y can
be 1ncrﬁ%%eeen léegémgmnogemclty can evoke an immune response that is cross-

reactive to said segment or can evoke a CTL response. The immunogenicity can be

assessed, for example, using an MHC-tetramer assay, a cytokine assay, a cytotoxicity
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bi ndi ng val ues can be considered simlar when wthin
2, 3, 4, 5, 6, 7, 10, 15 or 20% of the native
wWEewbilsks62 | N some aspects, ED50 val ues can be PCT/US2006/023489
considered simlar when wthin 2- or 3-fold of native
sequence. Simlar halftinme of dissociatjon can bei for
assay, &Y ARASBLIngAR HNAIUNE TesPonse Jegpgnizipg g pentidg, By ggasuring an
i 1958 hiRACEMYAT YsitalaH8n YA ihBuni@BHs system,
lmm“%i&?%%bég%fe??@%ﬁg S?lr omé% d- ?ly%e can be consi der edy
or anysSéthtd suitablEhesthodi rifHeaimmuahing®n systene ganpickide BIman sells-
.given in . the context aof some aspects of .

The irappYBRReREHY scan ﬁéﬁ‘essfegi e Wa}”ﬁ%sl_mcr:%urﬁ%%% Heiyg?e%’ Sy
examp?aastﬁlg HRORiREs §XRAEEIEN hiousdd Theasdptidg Tan haveian.at least
0053] The peptides can be imunologically )
similax bindingrdhatactevistions brid seemend doesaid MIAGs  Farfrgample, in some

Cross:reacti vity,can: ASSe . l3Zid88 Ak tildtant
aspect; RERL BGHENEC ol "o S g CL 05 aar s BHarpes t dian
disclogﬁé._e I 8rhe phr¥iculah @spet s Ssindadtyl' ¢ e basedogponafesemgle,

by immunizing with the peptide and assaying, ... .
peptide senepniretioh qufhaiﬂi@a@a@h@mdm% aelsdye %ﬁ@“ﬁaﬂ?ﬁ“&@ thelf time
. descri v r&idig) ehDak @ , dTp&litidedn
o isIGRERA P FRQE R ATMIE §108, Ao s, 190
be corsiiansiadlar Hat hagickiler endrracianstpethdearel witlianwofdd.uayen

e S 8, B O GRR R el

136 RRPh P atREg! hhesiabesaltand bebaewiaie thedaianare
eross %:egﬁtl\ﬁ clude thraeeﬁgr rmrle di fferences. [0055] The

withirt trepetndat@-6ail aff sbie antiyeypeptidan Ao apotheimprample dsteniage of
. .antigen. . The target-assori - i C 0
oS e Ll AT B Rl 950 g s o
the ndtGE/PpRA6/R 2368 hspddd§ T8 Giahess eniimdéomitesedr silmlae when
___imminogeni c conposition that i nT%%e%;h%e | ﬂ%:oant be. f
withinp@pet ddelda maeive SPaEaCe b SVRI T ENSeBhUFOCHE B RN OO ToT
ur _GITRoR i t -Rlacti PGS HAOR
exam N e LB e erone 10 2
about I7efshddiffefent fremawild-¢ypeanimibeiconsidérnd sianiltaec tThyset symilpvalues

| ynphat i system of the . [0057] Still
are excHRUEY PEt 850 B B 16 SPEIBAL P FRIRE Pt a0 ecaffoufhents.
Other®R{rhiphe v 3@4 OgUSe ddiBenifBl BRARE upen thdekpéeignadtsOatiddicaehimds
am no acl d sequence of a segnent of a
hereirt. ar get - associ at ed anti gen, the segnent can have known

or dicted affinity,.for th j i.ndi t
o103 i B pePioesc i dienimipbipIBE RN CerBiihAel bt the
segmélsvxg.ec THESURO 6@ s & RIALENEHONRE iithsk@sahbyhahanizgsiith tre sepmant

~binding notif to M or Nva, and synthesi zj ng a4
and aseyinigdeecegmpion of ke pertidenafijemativdyciHe Frosprgactivity can be

AV NES b : i {60 SdHoE Akiof KR HRES e
asses G Py gl A58 1R o Py B AP B B LB X el

r 084 t oTHe grplidepis t dperipeiptbae and|csgwdsre Wheieican be

.the anal ogue djffers froma native epitope pepti b
mod1ﬁ@cb‘poa]@§]h1§ﬁ.{w%glﬁﬁrer}cg%5fpr e q% .akl} §Pén$ glgﬁag&eg, eagi] ﬁffere}{ce
indepBRAdrATRAR ﬁh&lﬁdé £ N80 RAGROYesiBAS] I 95 finsarl¥kl ddieriifBi@nce
can is not a Nle or Nva substitution. Also, the peptide as described above and
elsewhere herein can include three or more differences.

[0055] The target-associated antigen can be a tumor-associated antigen.

The target-associated antigen can be a pathogen-associated antigen.
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a Me or Nva residue. [0059] Sone enbodinents relate to

i sol ated peptides including or consisting essentially
w@booa/13886ience i n which: PO is X XX, or XXX BRMEUSI006/023489

speci fies any anino acid or no anino acid and , Pl

NW36pr Adtner ceftbodncts mT0F oy ooy omipgiorpdRa

1ncludeStHe nﬁ%t R gtnlle% 5 d@:ﬂ:ﬁbe(? Tabo$e \éndaQIGele’<§6|lr§3ré"h aFdrtﬁ’GQ
T, PQat P 10 is I, L,

embo«hmemserelan doPBzthbds of Xmmmma@pnm 1mﬂmeea¢mwstermg such

ecifi es an o acid
comp§RE 1°3iNaRD e AP PisP A AR Ly AP ot
systerft 8F the ma{ﬁmu\p 2006/ 138562 PCT/ US2006/ 023489 [0060] The
i sol at ed g tide can include or consjs efsentiall oh

t Q0573 e quidiilé eother smibslimengs ralstp tpspethegs of grakinepa

ool o, G LS} A 5. A il

segméat Wl zP‘b&ﬂEétN\G@ocﬁH‘ted/}antﬁ@Echstd‘g@erm&)m hauve kBb R8I \Vpiedicted

afﬁm@fg‘EQ(d’qjamde Apg}dmg)?left@{f 1 @FE? el gln(grat %Faé} maesgéno

RS
e S A T Vi

Nle o%bN}'a,PﬁldDV}dR{leng Nvlae}ptldsg@mpysm t@zyhangcd sequgncg. The

synthESis e, (A Benemic) SRS e e BB T
NGbos8}) ;' Sbme Mdﬁﬂéﬁ'ﬁi Velate b a} eBEQilobe Nptids )analdgues

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.
[0059] Some embodiments relate to isolated peptides including or
consisting essentially of a sequence in which:
PO is X, XX, or XXX, wherein X specifies any amino acid or no amino
acid; and
P1is G, A, S, Abu, or Sar; and
P2isL,M, 1, Q,V, Nva, Nle, or Abu; and
P3 is P or W; and
P4 is S; and
P5isI;and
P6 is P; and
P7is V; and
P8 is H; and
P9isP, A, L, S, or T; and
PQatP10is I, L, V, Nva, or Nle; and
PO+1 is X, XX, or XXX, wherein X specifies any amino acid or no
amino acid; and

wherein the sequence is not GLPSIPVHPI (SEQ ID NO. 42).
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GYWEI PVHP{V or Nva} (SEQ ID NO. 57); or
G Nva} Wsl PVHPV (SEQ I D NO. 58). [0061] Also, the

w0 2s@bassse2 pepti de can i nclude or consi st essenPCEHUE2000623489
the sequence: {Abu}LPSI PVHPI (SEQ I D NO. 59); or G{V

Abul PSI PVHPI SEQ I D NO
OOKOS, (b spBtedapersle, it MANAREPPUBEEt GSSeRUALY Poats

NO. 62); or N e}PSIPVHP{Nva} (SEQ I D NO. 63) or
N e or Nva} PSI PVHPV (SEQ I D NO. 64); or {A or
Abu} LPSS, FSdeiRir\Atar} LRSERVHBHSEQIINSO. €8);:0ror G Nva}

WPS! PV Al N
N e} V\Bg%%]@&%‘(%@%) 19@3 %?{vr or {Nvg f PSI PVHPV
(SEQ I 8{NA, NiA) or NRYGAIPVHPPESED EDIND, 43)her i sol at ed

peptlde can incl ude or conS|st essentlally of the

sequen@éw$ml?_@éfwﬁﬁl ©- k6 059) or

2006/ T?ﬁéﬁ%%%&éé@%&%‘%% PP (SEQ | D NO

Db or ahy Cho o Solaed e oo Can I el e of
consi sﬁ{bﬁ%}@ﬂ?‘éﬂw\% Ofi\ﬁé‘p@’gwig@) 4%5’#@ PVHPV ( SEQ
class CURREATVEP (IS) BARO IO NGNS The ol avs |
IVHC can}{b’ethpor IébeaB&lIPé’HHW'_(SBQ IDPNOSH); ®ur t her

eher el ot et P ST VEEN REN R RO SRR Geas

descri %ﬁ{df ADQVE oA Nl )8 SEWMHFIESEREEND. 53fjercl ass |

MHC/ pepti de conpl ex can be cross-reactive with a TCR

that ASESYRV. VaOTCN‘a?é’s(SEQMOP@ﬁM?%_ZW conpl ex.
The cl &an be an HLA- A2/
PSMAZS%S{%?}%I ex. (%%%g]grmg% enbodi nents relate to

pol ypepiliWssP VHR{ViondlviH (SEQ fR RO .d®); @equence as
descri bed_above and el se\gg]%ﬁ B\%eﬁ% enbedded within a
i ber afOWSIREFEEN B Nyad PPt 8hbodi nent s

rel ate gwm ' sq‘m'rﬁgw' is@ns that include a
pepti dg{gws‘}a eschigE{epapgbove ?r% Sg?sev\,here herei n.

[0061] Also, the isolated peptide can include or consist essentially of the

seque

sequence:
{Abu}LPSIPVHPI (SEQ ID NO. 59); or
G{V, Nva, or Abu}PSIPVHPI (SEQ ID NO. 60); or
GLPSIPVHP{V or Nva} (SEQ ID NO. 61); or
" GLWSIPVHP{I or Nva} (SEQ ID NO. 62); or
G{NIle}PSIPVHP{Nva} (SEQ ID NO. 63); or
G{Nle or Nva}PSIPVHPV (SEQ ID NO. 64); or
{A or Abu}LPSIPVHP{V or Nva} (SEQ ID NO. 65); or
G{Nva}WPSIPVHP{I or V} (SEQ ID NO. 66); or
A{Nva or Nle} WSIPVHPI (SEQ ID NO. 67); or
A{V or Nva }PSIPVHPV (SEQ ID NO. 68).
[0062] In particular, the isolated peptide can include or consist essentially
of the sequence:
{Abu}LPSIPVHPI (SEQ ID NO. 59); or
GLPSIPVHP{V or Nva} (SEQ ID NO. 61); or
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[0068] Still other enbodinments relate to a nucleic
acid encoding or a nucleic acid neans for expressing

wa2poliggsept i de as descri bed above and el sewherBCT/US2006/023489
herein, as well as inmunogenic conpositions that
include_the nucleic acids or. nucleic acid nmeans

[ 0069] QWPUWJKSE%QWQBQQEOY elate to methods of
i nduci @ﬂNﬁE@W@QW% (SERFEVNU kyj.ng a CTL response.

The et can in ranodal” adm ni strati on of
a[0d6RposiRréforabhys thteisalried pdptdrocan iaclddedsennrist esseriiadly of

[ 0070] | ate to nmet hods of
the SGWF%I.‘?'@@?X@W Iﬁ/&%? flﬂgst ricted T cell response,

WtU(Kh MetRAspHad chid Ghtd effinidy rfon @didss JAMHT peptatel indiak
osition as descri bed above and el sewhere

cleft, fmdrtbc alassTidHeeeandas for gxamplsoHLdAcAdde admi ni strati on

herein ﬂ“ap

HsBE) et SREE pEBb PR sAREy ol T UL RRHde complercy
whereirpth% tigi gagvﬁllb Igﬁcﬁﬁggﬂ of.a ﬁ qbegt%ﬁif:ﬂmmttbec?ﬁdaﬁh@Vfﬁhd @BEth:rl

T RS B 1 e s SR ol
recogliﬁg%'_%b]% 181(/1 (9{%%%[&@% é:()ﬁggxl BRIt MBI pdpiae ebaprx

[ftinme of dissociation can

canbéJmHLm-Aa/rPSMA@zrs ogrcentpdax. t han the hal ftime of

AT * s, P Bl AT 8oivpspud et gl gl bl

sequeg&o ¢ 13&20eq Fz’l@&/@%ﬁ@ QAR AB BereRE PIbEGIcdaWithir a liberation

recogni zed by T cells wth specificity for the peptide

seque®@ePS| PVHPI  ( SEQ I D NO. 42). [0072] Sone enbodi nent s

ST, opy Ry R Bl Ao 7 e Ypm RIRA fha

mcluc%)%epv&’ﬂ@a@didsc%@imvé aﬁSel&wheaﬂhmmam d or no am no

acid Pl is T, P2
| S[O(LGS] \/ Mll |0the|r\|\,6éan<;]|ngent6 rreggﬁzuto gn%uc?q_i% chi Enc Of &

nucle%I ad’otp lﬂlea% ?orpé(ﬁkecssgg f‘g&if/pg’éldb Sis "Jleséﬁ%d Peﬁ)o'v§ ahd e%é@\ﬁhere

Sar;

hereirgad weQ) atlmﬁﬁmbgeﬂlc cdmpdsitiohs tMtenclethe Abgﬂelc(ﬁcldg qqmgclelc

and PQ+Hl is X, XX, or XXX, wherein X specifies any

acid meANSo acid or no anino aci d;: and

[0069] Some other embodiments relate to methods of inducing,

maintaining, or amplifying a CTL response. The methods can include intranodal

administration of a composition as described above and elsewhere herein.

[0070] Also, some methods relate to methods of entraining a class I MHC-

restricted T cell response, which methods can include intranodal administration of a

composition as described above and elsewhere herein. The methods can also include

administration of an immunopotentiating agent.

[0071] Other embodiments relate to isolated peptides that include 1 to 3

substitutions in the sequence GLPSIPVHPI (SEQ ID NO. 42) and which have an
affinity for a class I MHC binding cleft that is similar to or greater than the affinity of
GLPSIPVHPI (SEQ ID NO. 42) for the class I MHC binding cleft. The halftime of
dissociation can be similar to or greater than the halftime of dissociation of

GLPSIPVHPI (SEQ ID NO. 42) from the class I MHC binding cleft. The isolated
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wherein the sequence is not SLLOHLIG (SEQ ID NO 71).

[0073] The isol ated peptide can include or consi st
weswensssed | y of the sequence: {K F Y T O PCT/U82006/023489

Hse} LLQHLIGL (SEQ ID NO. 72); or I, Nva, N e,

peptld%@%%é%lzgéé%slggel@nh ec%plty @Lé"‘l{ﬂ{mfég ﬁﬁ%&I?VHPI

(SEQ ID NO. 75); or SLLQHLI{A S, or Sar}L
(SEQ@gggg@l\lo 76); or SLLQHLIGYV, I, A, Ne, Nva, Abu,

C{I)O'lZz]NI-IZEoﬁfBEandﬂhfﬂ@xtsﬁk)ate dpo 1sbl%1tedY;pept1deQ)that (mchp@epr
kel (SEQID NO. 78): or S{Nva,
COHSlSNSéenU@% Ylvf eweege@w% e, or (SEQ ID NO. 79); or

K, F, thildo MEd o
%F or l')I' LL%—IPIE?G{ N e} (w%%}(%h{l_}gdkb@g%ﬁg%rl {F or '(Ii%)a{rml\ll\l/%

cacidyfab@HLI G{Nl e} (SEQ ID NO. 82). [0074] Also, the

i sol at ' e,.ar consist essentially of
t he Eghﬁ@éﬁj ?%’%%@?’1 562 PCT/ US2006/ 023489
{F, Y, pTis IQW,M0r, Nvaglel bQdbt;Gnd( SEQ | D NO. 83); or

S{ LQHLI GL (SEQ I D NO. 84); or
SLLmLPbga\IL,é\Tvqx&%e Iy axglp ( } (SEQID NO) 85); or

SLLQ—H%@Cﬂ_ﬁb IG (SEQ ID NO. 86); or
S{ Nva} e} (SEQID NO 87); or {For T} {L or
Nva} LQPEisHINuel} (SEQ ID NO. 88). [0075] Further, the
i sol ate i de_can ,i hcl ude or consist essentially of
the sef gé“nﬁﬁ\t’ %&eﬂ%‘}aﬂ LIG[N e} (SEQ ID NO sg);
or T{ I Nle} (SEQID NO 90). [0076] The

Py ad 1. Gkl

i solated can 1 nclude or consist essentially of the
sequen®8 is G AySjar@at:IagfiN e} (SEQ I D NO. 87). [0077]

VG pebtt i BERY han STEATR B LPNEBRE 2 £L058) Lo
| MHC pan-1big SHLXAZr X0, ASherEimbK dippeifits amye haim aad or no

cl ass | I\/HC/peptl de conpl exes wherein the peptide can
hamina réd;s8duence of a peptide as discl osed above, and

gles i\rl\gg&sh%ﬁ C 'sg%uen&?ﬁ riok %%RQH%%(;@‘)?%Iggg qu' ex can
[0073] The isolated pept1de can include or consist essentially of the
sequence:
{K,F,Y, T, Om, or Hse}LLQHLIGL (SEQ ID NO. 72); or
S{V, M, I, Nva, Nle, or Abu} LQHLIGL (SEQ ID NO. 73); or
SL{Nva, Nle or Abu}QHLIGL (SEQ ID NO. 74); or
SLLQH{Nva, Nle or Abu}IGL (SEQ ID NO. 75); or
SLLQHLI{A, S, or Sar}L (SEQ ID NO. 76); or
SLLQHLIG{V, I, A, Nle, Nva, Abu, or L-NH;} (SEQ ID NO. 77); or
{F, Y, T, Om, or Hse}{Nva, Nle, M, or [}LQHLIGL (SEQ ID
NO. 78); or
S{Nva, Nle, or M} LQHLIG{Nva, Nle, or V} (SEQ ID NO. 79); or
{K,F,Y, T, Orn, or Hse}LLQHLIGV (SEQ ID NO. 80); or
{F or T}LLQHLIG{Nle} (SEQ ID NO. 81); or
{F or T} {Nva or M}LQHLIG{Nle} (SEQ ID NO. 82).
[0074] Also, the isolated peptide can include or consist essentially of the

sequence:
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class | MHC/ PRAME425433 conpl ex. The cl ass |
IVHC/ pepti de conpl ex can be an HLA- A2/ PRAME425- 433

w@eowpl1a8s62 [ 0079] Ot her enbodi nents relate to PCT/US2006/023489

pol ypepti des that include a peptide sequence as

descri oye an [ reinin
associ gﬁdg ﬁPV\ﬁs’frh Oéﬁsgmfﬁgm E{(Z {é[?o?% 0]

Fur t hers rRFRAdINENS LOBIAGE (BRQ IDNOOGENIce conmposi tions
that include a peptide as descri bed above and

descr i SEA.QBHIIEnNe.Nvre oL ANHI} IS8 1INk 88K96di nent s
rel ate cl ei i [ d nucleic acid
nmeans §E‘?‘®W¥eas%ri&ﬂﬁzd}gﬁg@g%tﬁ%é@@éogescri bed above
and desqNvREOQHILIGYWRE €SEQEDAN®, 8Bsomel | as
i'mmunogeni ¢ conposi tions that incl Belgﬁggg nucl ei c
aci ds af®r Tidbes NvepbQBL I N]e} @é@j ‘ment s

¢ e of i Y , o . .
adisf i iRl GabA ub e FolldR & Msist Bkepdally of

the sequénicanodal adm ni stration of a conposition as

descri hed ahov ri e herein. Sone
enbodi %@&‘gq\?‘@?&%ﬂt@?ﬁgﬁ}ﬁggéﬁﬁgﬁ? 1i°hi ng a class |
MHC-r egt 'NV%EEQHI_IG?NE}F(SEQQMO. oghi ch can include

i ntranodal adm nistration of a conposition as
d48e76] be dThd dvadatah ban -indudipop p0esis3eHeRtially of the sequence

SOVBIROIERGENe) RO TRANRSRD for her I nal uge.

aqoo7v] St r Thé d1Ad peptideToan 4poé affidist forg dgant MHO@8Bide
~ _Some _enbodinents relate to isolated peptides that
bindingeleficendifor example,ihe elpss iVBgscan etk Hegsgﬁ uence

R L

o or
peptidy et leive thasequbeceadffa peptie of disGbie@Hiblo@e, {r8Esevibenierein.

71) _f id_cl I bi ndi .cleft. T hal fti
The ofisk 10 IGHEPHY Bimalah BT RS teck G Bith 3 Tt 4 reshiesmes
classP%ﬁU/ﬁﬁAME@Jﬁf ?&hl\ﬂ%;kg M hefclasSl MHE Sdptid SemplxNan belan

rom sai d cl ass inding cleft. The isol ated

HLApE}PRA&Easusbeomplengni zed by T cells with specificity

FPoty OFBh St g 5 il ntalitts 4 apa i nepe

sequdn@8 Wk tdeB@ibed GIHROS iahll QlRScribe rebemtienberpi@io skecittial withea
_immune active and carry unnatural am no acids at one
liberagiongequegd-e MHC anchor residues. [0085] A further
e {yren t : t.d t§ eSomBoditths that
pgﬁﬁﬂ]pl ag%ﬁ%era%bgﬁrﬁml%ﬁ%greér@% e[ge%lt%?aﬁe(géeg%pr%s %d 3? ?
incluidra peprideamiddsceibed as@eradi dgscribed bsbwherdP6reB5 and/ or

tyrosi nase369- 377 epitopes. The pSEM p] asmi.d engodes, .
t 08 Ng agpmeaﬁﬁr&)qdyp% %%%%ﬁ@@ﬁl@&cp#wﬂ% A ipigfeic
. Q I
acid gﬂg\g%\é‘ﬁr %re&% § P@%&ﬁ&ﬁﬁﬁ Redbed RHEFE M PHELAbRY elsewhere

alls o e pSEM plasm d are disclosed in
hereihl & weHt animmunogenic compositions that include such nucleic acids and

means.

[0082] Still other embodiments relate to methods of inducing, maintaining,
or amplifying a CTL response, which methods can include intranodal administration
of a composition as described above and described elsewhere herein. Some
embodiments relate to methods of entraining a class I MHC-restricted T cell response,

which can include intranodal administration of a composition as described above and
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Application Publication No. 20030228634, which is
i ncorporated herein by reference in its entirety.

WO 0@863ssbm particul ar enbodi ments of the i nvene@DIS2006/023489
there is provided an isolated peptide analogue of an

descrlbgh SiSSVRMG. B98Nt 1aISPY et pHEmEta. S e, fithenpglude
admn%ltwlﬁl @})P‘%ﬁ)ﬂnﬁ%ﬁl é}gﬁ%téﬁ%%%FN e} (SEQ | D NO. 91); or

V, Nva, or Ne} (SEQ 1D
N@)OSB]Z) Smnie mﬂnboahmntslmla&etpmnta@d peptides Bfafimniude 1 to 3

substgH{oRS e %%&é%@#@?@ﬁﬁ%mﬁ@%ﬁ%& fiififor
s EINE RO SO LISlgn sergoa ol sty o
SLLQHCLI(EBQSEQ@D&@/S&\@ saEdappl MBIC dmding W@Gﬂfm ltigpecof
dlSSOCd?QhOé)r i e d|8%l%mgsg\%?ra(t§ Qtfup m%g)of c[iQsQ)&leloﬁ Nof

€ anal ogue 1s an

SLLEHIEIGIQ(REQ DSOS nGomssintlas 1 Mmﬁ bﬁﬂtbn@niefto Hod dolated

sequence ENvaAG G LTV, ( SE e
peptideneradbhrEgepnizerk by doralisewth éﬁ?‘ilggtya 1t8g @sp‘ileﬁe Shﬁb?ﬁIGL
(SEQ 89’7‘12 consisting essentially of the amno acid

sequence YMDGIMSQWa (SEQ ID NO. 97). In -21 WO
2qm413855mmmhsaﬁﬁsﬁﬁmawsgo mexhodseto geriooadé mpdiresulting

tide has affinj or a.class |. tide bi
compe;;lgpl@s reprpﬁgltlgg é’gg%l(ﬁ@)é arg 1@@}&1%50‘(1%: 618% gjnp &uﬁlé%turap gﬂnr}%
acids 8PHRARALple MU ichovesilhén rel ate to an isol ated
pepti de anal ogue conpr|5|ng one to three

s L[%&ﬁt]]t ut Acfngheprnembv@hrg@q rﬁlaeeprmt;@enw 1(6@2@3 tojthe REM
0 af fj
plasrq.}?? W(?%:ng R]el?tgdreg %/% Qersse% %ga@ ttghﬂggéb%dlrrlllgt 'g/o

MelaffA,EAAG AL Tfosifissch B, 1\@1‘[03;9;0) Tiar pSEM qﬂmdl eridddes the

binding cleft. In still other enbodi ments,
Melapr) fnd fEroginass; epiverain 8rmamnesthat|allpws Jop Fhelrg Pepsion and

presefn%ﬂﬁbFopW% U DERiI9Tof qh? zgﬁmbla%lcpgre@ﬁ&%@d LA\ (Ssﬁgent

rom the c binding cleft. In

Applietfier Pebtivatomisiot 200308286l whichds peqorpateted dereirebp gefereace

by . T.cells with specificity for the peptide EAAG G LTV
inits RSl D NO. 100). [0089] In yet another enbodi nent,

tNBosd)venid pariclaAkfBolnedis b Heain0entidde Midréles @ﬁNMIﬂU@
conpri'sing one to three substitutions in the sequence,

isolatet/DETidsQuialcgae)of Bn m@m@mgemgwmgleaﬁxp@rsmdnw g PBEM glasmid

B Nk

Nile! f(SEQ D&z bas S |Y1:MCVvad NG BIGTMBQ {VeilNvat beNle} (SEQ
) (andl nments, }it ﬁe | ft ! J {

1D Ngh 33 adheiein ecarieREe Iaiof Fi o 31 AIGD AV ASEGRID NG 3)

or YR{AREISEN] (SHE RO, 1A% AR bR e uflople O jventon

may rbe pclededi fiom ehe groupecbrsistiiig ©f IHI&A@IGEWC(SEQ: IDyN©Oo?5),

EnvaAGIBEAY AGE0 PV, 685 vvpoTMSQNva (SEQ D NO. 97),

YVDGTMSQV (SEQ ID NO. 98) and YMDGTMSQNva (SEQ ID NO. 99).

[0087] In other embodiments the isolated peptide analogue is an analogue

consisting essentially of the amino acid sequence ENvaAGIGILTV (SEQ ID NO. 96).

In yet other embodiments the isolated peptide analogue is an analogue consisting

essentially of the amino acid sequence YMDGTMSQNva (SEQ ID NO.97). In

21-



ID NO 94). [0090] Enbodi nents of the invention also
relate to a class | MHC/ peptide conplex wherein the

W(p)eqmlms6has t he sequence of the peptide of. EE@I/U&006/023489
or NelAG QA LT{V Nva, or N e} (SEQ I D NO. 91)

@imﬂ&ﬁ BheChcafls b AL KRR ass eftaic berlaR b AR

The cla}sé\ﬁVCFICTé/HL%E@zl D NO. 93) or YIVDGTIVBQ\/ (SEQ I'D NO.
ot her enbodi nents, the class |I MHC peptide
h‘lﬁ&]x i Othgr psrhodisaents 0 the WNentionoRlate ﬁetanrlez,l@fgﬁupze%de

N

ID NC)O ﬂl@(b)ehavnig)ﬁm ﬁi]ﬁnlity fei & lclasy éMHﬁ‘olblhémgedlﬁfDdianmilmﬂhhe) or

greatdy g W Sngi g A SCIOMPLEISEOMEN obs ik s Gnth MAC

blndnﬁf E!E!l’tel(n still BfeF Eﬁ§§d1{neM§|q}Eqﬁqftl% &fod'fﬁ’slo@?étlbﬁ i@8milar to or
rosi nase369. 377 conpl ex 92] Sone
great@nﬂb@m rtlnﬁel);alﬁlrm of diseoridtion qfeEZA@IG&BV ﬁSE@o@N(Bd 00) from

the sg} Aé?g?gﬂl\ﬁ e@tt IOI% Rﬁig?u?’%@gﬂflﬁﬁg ﬁ@i gﬂatecfa rPeW{‘Rﬁ is

recogize Drcellt Q}h@ﬁ?ﬁ@iﬁc\!ﬁ ftatheOpegide} EAREBIGIDT WQSELR)ID
-22 2006/ 138562 PCT/ U82006/ 023489 enbedded within
NO. )0 per ati on sequence wherein the sequence is not E{A

o' B SE phetis, bibnel g ind RS Pl G e
peptides| amaésgueo mmprrsmgn O@Enl ﬁo cthrqeossubstantlmsnpm stherg saqugnce
YMD&I‘TMEQ\P ?@&?ﬁ%ﬁ(‘g{\% ‘11)11g agra W %qy’\a“ (ﬁésg? @—IICTlii\r{ﬂinch?e’ft

that 1@%&&1%&@%&&&% thE afﬂn?%tc(fsﬁgﬂ(ﬁ“ ]I’Ei}@g(] @]5@\10 94) for

wherein t sequence is n E{A or V (SEQ
the clg I MBJC bindingMDET M3t OBEQeinbodi@engs jhe hﬁﬁf@memfemso@ntlon

i sinflof Gp P B ahuip g Bgrssriotariop s MGV AR
NO. 942 W, theOglady EMARE @iadihy cld ain BtheNefbodintetsl Bhd\idolated
or Y{M V, Nva, or N e} DGTMY V

peptl@fb‘E@eqqgnN@d by 2 cellg it speeifipite faithe Rentide &MB&WSQJL@IEQ
B | ypeptide. Enbodi ments of invention further relate
ID N@ @
0" dn i mMmunogeni ¢ conposition conprising the nucleic
adoaooj[ OO%ibo'cﬂhﬁeﬂtmﬂﬁIhe Grerntio aRp odateitonslat I MIEC/peptide

invention may b nlstereda the.entrainin
complg BReR I fHeaPrh SegHenee rof; B poids % LEEA bndlsps or
Nle}AG‘PGILaIS{\@' @R agt ‘Ni% apsEEB NG, 91§“tor' syl Vi MdLdor

such: I'n addltlon eptides corfespondi ng t'o thé
Nle}IDﬁﬂ"MS(A{Z@ B5a,aomdNley r(&EQd&E@GQ_BMdemdr@pebe saguence is not

Ba SR ARACLTS IS m a0 oS oSt Sabilh 0. 00,

otherSdnfidd¥nts, the cRiseT MH@%e@ﬂB@ dbMBIekSis c&&@-r&&ﬁ% &8th a TCR
anal ogues E{A L, or Nle}Ad A LT{V or N ec}l

that yeseRdire aElasy ) MPHE/Mqlm Axg3s N@mpley. }@@WB@@HC/W&
comp%x (HI 1§}an HLA-A2/Melan-Aje.35 complex.

[0091] In still yet another embodiment, the class I MHC/peptide complex
is cross-reactive with a TCR that recognizes a class I MHC/Tyrosinasesgo.377 complex.
The class I MHC/peptide complex is an HLA-A2/Tyrosinasesgo-377 complex.

[0092] Some embodiments of invention relate to a polypeptide comprising
the peptide sequence of E{A, L, Nva, or Nle}AGIGILT{V, Nva, or Nle} (SEQ ID
NO. 91); or Y{M, V, Nva, or Nle}DGTMSQ{V, Nva, or Nle} (SEQ ID NO. 92)
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(SEQ ID NO. 92) may be utilized in the anplification
step. The entrain-and-anplify protocol enployed in

W b@opssseent invention is as disclosed in greaP€r/Us2006/023489
detail in U S Patent Publi cat| on No. 20050079152,

beddéll Within PX a
o] 640 402 q&éﬁoetﬁaﬁmgmls ?C@@ﬁ&n s TO %ﬁ g?er s OqhaRER or

L} AGIGBELEYSIHQ 1D hiAJI9S) RESPIRSESSQA] KSEQMHECNDLASS In vet a
FOR PROPHYLACTI C OR

OPES
furthcr AR sl e A RPEBOTS oo oiing

any dfetheipeptidesr &ff E{&nEeNvG bt Nl@mertﬁm{v[ RRA4Lr Niws sE(g ID
one enbodi nent, a net hod i nduci ng\a mai nt ai ni'n r

NO. Yot ¥ {Mn > Averor N@B@T@@QéVmeuQﬂ e} [$EQ ARNO D) aand
wherdifi Cidd %ed[p[gnﬁémﬁd EHot E Im gl Sf}yﬁg}ié)ﬁﬁ; zsﬁ%(gmn&g)e%)c or

conpositron co a nucl'eicacid

YMD@TMSQM (R1Q ddD‘rNO 9!4)1 dThehimveeidn dio &ﬁﬁt@nt@earpfmﬁﬁnogemc
eni.c expressed by a pSEM plasnid
compp e SRl € BhbPERs tompringe oY abHE@eDEGEs OFE (Abava,

or N AdIhﬂ}fﬁﬁ/ GM{ Vor W%G@E%{Nllﬁ} R{g)s’é@él QNI e M(Qé?éQlf\% or

Nle} I\@Q{V NV, Lqrtlﬁle} (BEQOdN MEN192), dnidetoea naclejoraeid dlﬁ@dﬁlg

s e, AL RS TR SRAL S s
comp&(ﬁTérU&ﬁﬁ@ﬁlﬁg%aﬁcleidgc[@nodal adm n| st rati on of the
[ E&'ﬁ]ﬁogem c conposition and an inmmunopotentiating

a Theet ingpeageaieh sampesitions t Her tei snysmtivi dfmhya be

. {
e s e o P R e, PP Pt Spger
such dsrghoblagtomicammbmplaaoma,dut & el lpsiesd foafueh.n In BRlifn, éoe%tldes

| PT THE DRAW NGS [ 0095] Figures 1A an
COHGSBB%EE% F"zé@e %%‘E‘ﬁ%ﬁﬂa&ﬂ §rpHpassExsr2 4RIOrYs andFRitppe analogues

can b@ adhinifeted adYRd 2@APlif tlﬁﬁ glétg)g]séii':ﬂhg R m%fﬁ%g% gﬁ%ﬁFg}é

decaners, respective ure IS a s

In pre&r@gr@mquﬁmcmte, uheunhptutbl amg;ogoés B{ A Bf Bva,ast NiephOIGITENY,

N, i) P800 MO0 995 o 0% bt T ab ey

SE <I)]D NOD4day0 aﬁﬁlieﬂgﬁ RURRHLf i
(EQ OSi t| 022 [}30698] Fi gurte %ﬁllgs dé‘htsg“%é Sl"l%ﬁﬁgjaﬁ‘l ahnd amplify

protocg} §9played dnithe piesentdnyentioniismaldisciosediin grealter%lalﬁmlUéw
t ST 0099
Patent?fgl%allﬁtgtz 1"?%5 2055'6(?)@1?% 0RO ég'@?}?){s}? eatg d‘LPIE}}Fgf

e show h Cross-
60/64@402i both odntiBSX- MM}KQDSHHD OESICITP ENHANEE aNDOSESTRED

nviVE RESEOARES A ORRME B Gaass ki Tocimasedapivs

F n t ' | 4
o AT RO HARTS 5E ty. +

incorppratestherein bygbfethnce imifs ¢ntieetBSX- 241- 49 anal ogs.

[0094] Thus, in one embodiment, a method of inducing, maintaining, or

amplifying a CTL response is provided. The method can include intranodal
administration of an immunogenic composition comprising a nucleic acid encoding a
polypeptide comprising the peptide sequence of an immunogenic peptide expressed
by a pSEM plasmid consisting essentially of the sequence: E{A, L, Nva, or
Nle}AGIGILT{V, Nva, or Nle} (SEQ ID NO. 91); or Y{M, V, Nva, or
Nle}DGTMSQ{V, Nva, or Nle} (SEQ ID NO. 92). In further embodiments, there is

provided a method of entraining a class I MHC-restricted T cell response comprising
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[0102] Figure 8 is a bar graph showi ng the activity of
the SSX-241-49 A42V, A42L analogs and wild-type in

WO y®ha38562 t unor cells. [0103] Figure 9 is a tiPEl/US®06/023489
showi ng the injections schedule for in vivo

. cytotoxici.ty studi nd ex vivo cytotoxicity studjes
imtraripil R s 65 4 306y o ppiimogerit o p P RESTISRY r 81 ¢ 1
immudepsikntidtg QdbntFi I We ofier bmbadihiRBlse RO pRevitEE a infetiddv6f
. specific l'ysis results for a_nunpber of the analogs as
inducéngrp mekdaingga @ormmirainingy 3 dCTpacypepts ReyPilstngEARranodal

Ne - Ei.gur ' . tabl e show ng
admnﬁ%@é’[?}% 0\? %% ﬁ%‘g@%‘?#‘g"l‘%@ SRS itrgg sdﬁ C?D;s e# g?{agl " nunber of

t he SSX-241-49 anal ogs as conpared to a control

(wld-typ L n EAA | ] IgHCbinding

and MHC strdbi |Q€§&Bﬁ)ﬂ%®l\] ﬁfﬁ%%\vﬁg bar graph

S y§}g t Qe i S ]

MY | PSSl 9B Nl b A o
each indimichia amireracid pdsitiomiembenandrs armhddcagsrsarsspentipalyed t o

a wld-type control . -24 WD 2006/.13856
ol o BlesSA s sqhilty SrReG 65 tesRe Bodplaey ahp tsferred
emboauﬁémlfd)raaagifyihg afalBgd.i tutions at each individual am no
acid position for nonanmers and decamers, respectively,
as{0(hﬁé7ﬁ| akigurend isex (nhle showinenthe sugss-eaaehvity enddjnctional
Y o 4 j [ . ' e i njection schedul e
avidify Y53t oot WIRLLAEL 2 RO RO "L
arjao9s)s. FigufO} Isi gualtds shbwidg sfeovrobirecasiheci fand functional
..elimnpation of target cells as , measured by renoving
aVldltyr%“r@Sé}-é@%alﬁ S PERECHFD A BRAFERERA ani mal s and
T699] | NIFRE ST {UPHESIE AMER DY uld ANSEHILHREY Yind [ fhal

Fi'gures 16A and B are bar graphs show ng thHe in vivo
avidityydf SKR 3ad analopy aitprtifutedaigeorediedd tsvoqmattmaswi t h
wild-type_peptide after boost with NY-ESO.1l anal 0gs.
FofdY P ERRS 6158 e et Bten e Grobirec Ay Gictinpal
aviditl ofESXNR), YSdezaMbr iﬂﬁﬁ)g@%‘:érﬁ%as%g tRenamahas49 peptidegger
enhanced i nmunity agai nst the wld-type epitope as
adt@ded Bigues 7 dkp tiengbing shewingribe gedtmp whedple of the SSX-
2 [ Ilﬂgggrates a protocol for validating the antigenicity
A49SPYPRE  PSMA288 297 epitope, as well as the results of
t He1023st i Rigurd 81ik34 bat @udph Jdwig ahd abliwitys DOWhe S SHRRY 49
cross-reactivity and functignal ayidity of

A2\l gmalegy anth wilddapsindysis phivapr el singl e position.
Fi Ls: i . 1k -
LRI TS, 3 LSSy el sl for in v

unct |
cytot@8hit2 88429 dndma vivgcytathsitity studids as welloasptbe iSSXeRAg .49 analog

kSRS, 2L 2,2 Labl o shoung the

[0104] Figure 10 is a table showing the in vivo specific lysis results for a
number of the analogs as compared to a control (wild-type peptide) and EAA (Melan
A 26-35).

[0105] Figure 11 is a table showing the in vivo specific lysis results for a
number of the SSX-241.40 analogs as compared to a control (wild-type peptide) and
EAA as well as MHC binding and MHC stability.

[0106] Figure 12 is a bar graph showing the percent specific lysis of tumor
cells (624.38 human tumor cells) achieved following immunization with a number of

analogs as compared to a wild-type control.
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avidity of PSMA288-297 anal ogs substituted at nore
than two positions. [0116] Figure 22 is a bar graph

W@ baai188561 he | mmunogeni city of various PSMA28BCT052006/023489

anal ogs nmeasured by Elispot. [0117] Fi gure 23 is a

[ sho g.t he i ficat.ion ti,-..

30 D aiee dIASC e R, surbB R0 P s ARlrutions ptygpch
individRhdl %Pfﬁho a[:ﬁlﬂfﬁ]tlo'ﬁ' B henaferk Snd REIMEE a&Bpéi:hOWﬁﬁ@ e as

results of boosting with the 1297V anal og. The assay

the resitto wbthinddebr ¢deb. boosting resulted in cytotoxic

ty ai t a PS
HERL 2, OF s, ag, SRl WeTRlertioR Gepidttd fred for
analyﬁd“zlﬂcﬂt@mrfg cH&th@NYLESO 1FRAM§425 433 epl tope, as well as
the results of the testing. %t% ure%QGisa
t HHI08] s hoRirgs t IRA-Er B8t Hliea 894 whg%ﬁupan faggey cells as
4 t a and
meas ) SV B0 B RO s oty
measwmg\M?FSE ﬂheremmsesbyﬂewtcymmeyryand functi onal aV| d| ty

o G R

agamét% ett&t—lg SoAPWAR Wi '3@%@ PSRl BBEbOIS WﬁhMEfS@’W bhﬂﬂ@
. Ity of PRAME425-433 anal ogs substituted at nore

lﬂmlﬂ WO Bxgsres i1gAsand] sz@]nangrgnhSesl@wm& ap, e afvoganaptsis of

oo R AT R S G S T

as assé@éwb&%ywknﬁq@&ucﬁgnwth t he L426Nva L433Nle anal og.
The assay_showed_t hat the boo g..resul

YRR CFieHRIR 1S igrotooR o AR e S Pty of the
PSM%%%/%? S]i’/&(f b ?ng@ %#Bgﬁiﬁ}gmﬁ@ t&tiRE. otocol for the in

anal ogs; as well as a bar
g r[am] shoRignge 19ds raemblet moaxﬁng llee excmb-veactivity apd fa@jtional

. ure 32 sho ot oc far the .ex vivo stinulation
aVldltbS gMﬁh@ arﬁv%?‘lﬁz?ﬁg{’qt’(‘i?feﬁ?ﬁt aaﬁﬁg%é’oﬁlﬁaﬁced native

e er liatae@dblt QRN aRd chshadacviapand Shasionsl
ﬁghrlgsul tFlsg%%)éf Q?ﬁgtae@gl uat i ong [Of27s] Iﬁcgul?jg 33 is a

av1d1tlyaxf PGMbdRs. s andlogs stbwituted al tvep Rifsitismdst i ng with t he
LIGERT AN oL 303 s, TREGRTIAY cRove iR ant Mincriona

av1d1t'Wﬂ"¥"SMN 597 ﬁﬁﬁld)gs| shlﬁﬁltut[e@&el&br%@tutv&) Pdkititagi ct s a
pr ot ocol in vitro imunization to PRAVE425-

[ dOPH] Fi awuée 2B s p S Srapk shepvingdie URpaYRAgeRICHy |V1a§‘°“5
fter ion with PRAVE425-433
PSMRH%F% ahglo%%‘&%&mélgi Surief)g% depicts the structure of the
pljesti]d, PETkR23 & pl Aseriglaph showing the amplification of anti-
PSMA j35.207 response by the 1297V analog measured by Elispot.

[0118] Figure 24 is a bar graph showing the results of boosting with the
1297V analog. The assay showed that the boosting resulted in cytotoxic immunity
against a PSMA™ human tumor line.

[0119] Figure 25 illustrates a protocol for validating the antigenicity of the
PRAMEu»s.433 epitope, as well as the results of the testing.

[0120] Figure 26 is a table showing the cross-reactivity and functional
avidity of PRAME42s.433 analogs substituted at a single position.

[0121] Figures 27 A and B are tables showing the cross-reactivity and
functional avidity of PRAME4;s5.433 analogs substituted at two positions.
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t hat expresses the PRAME425-433 epitope. [0131] Figure

37 is a bar graph show ng the assay results for an
wexpensssent in which hunor tunor cells (624. 38PCTNESM06/023489

lysed by T cells primed with plasm d DNA and boosted

I oI TR el S
avidig dﬁPRWM[%gz%ﬁ]%ﬁa@gg subRiutedet BReSthaitivb ﬁbﬁﬁo?@ 77Nva

nal og. _ Figure 39 is a bar graph show ng in
vi023]espbimee faiihst banrgatpbgghewingr 8 hmswnegrhiciy ah a

pitopes. [0134],.Figure 40 is a tineline showing a
PRAW%%?W%@@%P&%%@E& Eq’islilr(ﬁﬁunogeni city eval uation
proi2fo! . Fights50 shdvaihe redbitd 6f boostg githRhke BAZTOMvad 4388lle
i mmune response results against 624.38 cells

analogonthecessay whawedktheb thedroosting resplishin-ytotoxicripamypitypgainst
. Pl ' osted with Tyr369. 377 anal ogs. -26 WD
nativB B B e 3006/ 093450 DEVAI LED DESCRI Py ON OF
THR1PEFERRR: BVBRDVY/ENTotCdl6} tikept vide svanattmpaSBRAYIE
T cell epitopes are usuall oor,. | nogens or i nmmune
analogs R s eieTanD Sgﬂw_m@ftkjﬁ{ﬂs Horidhy g@w@.ﬂ a
f;’{h%‘ MalpigRH 85 RRGHK b PRtb&sE o Bk idk8yvd dtiiniI8GorDbNEitelane

mol ecul es (reduced Ko" and increased Koff), or
produiéion da swdlognindiedi patiwcegiope irontipylatede &) ¢odls mndgepar graph

Show}:ﬂ?g(rewg?r rrﬁlf Bchmﬁ%g?tgo%@ert oire (e.g., through various

_ arious strategi es have been
pulmw'gd t FigyFOBOME atthe graphholvixgl thepeansrdfl rdsig with the
eptides, particularly the screening an

d f .
La26pprti47abile Analpg.c e Ay sbpressBatioe fiopsing Tsliedan cytotoxic
. i o k b .
' na%&g@[]!nﬁﬁfhﬁrﬁgﬁp?no?%‘éﬁhg&a ogs are known by various

e ar suc S heteroclytic peptides and
al [0a28jd pdpgurde34 i dapicts £ ARbjocolTHer generrat | mmmudizaionh to
anal ogs has nost often utilized am no acids fromthe
PRAMBspseidir d set of genetically encoded resi dues (see for

eX@'iEé]e Yahorss Howst iRl tetrashel MM rd&fks 143~ A/ 38r0
1998). Use ©of non-standard amno acids has typically
immuedeatioaswitic PRAMEw4-sshareddgert s to i nprove the

o 3T Bl BB bl & subAGeTR: iR o plasmia
that kresetaBe PRAME ,,2004pitopk 0137] Ceneral Iy, anal ogs can

be categorized into the following two main classes:

( 1001%E 1 iFégure oB7 o pehit i BE@PBNTIBNNG P (RS (T6SHEhiyan
cxoEhEly Uhn 3Rl YimgPESTs (627814l GHBT bl TUIE prmec wit

plasthidIdNAemddodstECRitharpadds. r esi dues to circunmvent T cell
to] erance for sel

of I0TSI | S O ira Sor BB SHatiBE 14 tTaer 6D S A Uleatr

plas@%g@gyﬁggtggg r_??ée%c?&%tieé bdRE Wit thOvBPaNTLLided or

[0133] Figure 39 is a bar graph showing in vivo response against
analogues Tyrosinase and Melan A epitopes.

[0134] Figure 40 is a timeline showing a Tyrosinase analogues
immunogenicity evaluation protocol.

[0135] Figure 41 is a bar graph showing the immune response results
against 624.38 cells contacted with effector cells from HHD primed with plasmid and

boosted with Tyrsgo.377 analogs.
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including but not limted to: 1. Cross-reactivity and
functional avidity to TCR, 2. Affinity for and

W@ e@bilb§s6y of binding to MHC class |; 3. |n vP@DUS2006/023489
effect on imunity assessed by cytotoxicity; 4. |

o DI EAIG I RESCRIEREY o ARG bYRBAAg e "
pr@fs%gl Y SpeptidéO LaRbmPassn e mMpodielE npsiop&y adkie tududlBpt pote

) sequences, i ncl udi ng anal ogs, wherein the am no_ acids
immuobgenk eorsisruarec modnlgtore fdue rte donecofvmulipde fassorsi arsuboptimal

pham%gglifig%gc%%%oﬁle? ngﬂﬁ%((g 'Uflllcﬁ P]tb Eﬁ{C Pl%olgages %e%lucé thm aasnd

e segbtiences can be referre

incredsé€ UG, B9 dRclRRBcanidiriisicPResgriticle by IN@tldy prebéntsiantke normal
) aspects, PO can be X XX _or XXX wherein Xis any
immuaeensTiaEt de &r tienginyasious derans o trlerance), Variqug gipgiegies have

been §§1§/§Sg& o ilg%:o;{'fg Jthe qg)ﬂnﬁ%hﬁi)c ?ﬁpgﬁ[e*%ep%?{ eﬂagt%c?ﬁ\l/%ﬁf the

am no or 'no am hus,
screerdR 6hd IKEEZpdpEdés IBA0KIGH GiR3xk8 Bence xfifgs dronkié earahetope.

any conbjnatipn of any am.nQ acid residues.ot no.gmn
Such gees e kwé%gy THRRUS Yipffes & FW&?&&{G@&W%%%%@%SS”%
altereg %:e%t@cfeol:il\%a?ﬁsq g@lﬁ’ﬁ’) M¥e YBndrBtiod 6 ®8h afslbsd RRGhoAIIBR utilized

s ( ny ‘conbinati on of am no acid residues) on
amind heidNfrome thei starslawsk seC-of @enstivally ehcaded regidudsf (seqifor example

sequence 0, | ] t he,..e ]
vaim3ROBTREEL doPimaids BRAFTEPRE: derh Hie 1S ERRRL Gfiho
acids Nad 8pifally Bed asbdrgatéd Wethraffous to Midd0d thehioddekiigab stabliliesof

responsi ble for form ng bindj ng pockets, and %ég
the ppphiei (ﬁ@@pﬁ’ék@ﬁ@l’h—‘@c@%@’é&t%’sepﬁ pe- drEREPL  Kdi e 861,
2()Ol)and thus define the binding specificity of the MHC

ol ecul e, are well understood in the art. One .
cqopdflat i Genefillys wehlopntar batitegorized firgartise fulowieg FydviMain

classq(s:;: ;ag %@%ngqlaglpggg Ho%l?ﬁc?% %)nc)ﬁ‘fs)g) resfdutese toagc}}ler:]v% l;]éﬁ%re lirfLe/i(ﬁ)inding
oS AB- high Io'irﬂnﬁﬁ' 8R8QnEdsMind; meBificatiod &repdptide anchor

prOﬁlle%cor piélga% ed by ?ef gf%lncse In |(2ty2 enlt icr ét y. (See also

residus and B§FRhcaditact Kshiuds to orrcumvehich geliktoleryunedor self-airitgens.

V. ic. Fl b f. f [ L. | 4]
VA S RS IR DGR,
analo%s AR~ RedA; atafeflst G0 6P algh folféwin%&@taﬂied & uprovER profeates,

) ., and Brusic V. FIMM a database of functional
inclugin butmeidimitediipol ogy; update 2002. Nucl ei c Aci ds

Resear ch... 200 : . 26-229; each of which
11 :é‘iﬂ’gﬁ‘e%i’/t“ﬁg(c%%gﬂ?éé Oélgpaf}gll&lg’etf);%%ce inits entirety).
2[ OAf#kjity Foeandhstasiéty 'of bbelimf todviHCedassiice, " as used
herein, refers to . a peptide conprising or encoding an
3epvdgestiset %fh“%m‘é‘ina’g%)ss%%?‘fhy F%to'ggﬁétéideq in a larger
4?6&%{){%&%&% B e 2sRsCAWE R vAb! HotiRdiohnsr BN-LaRma;
or anal og to%e i berated by ~ i mmrunopr ot easonal
pradéssi ng, directly or in conbination with N-term nal

SF rfng}éiag]e% resistance to proteolysis.

[0139] Some embodiments relate to peptide sequences, including analogs,
wherein the amino acids of the sequence are referred to with a position designator, for
example P1, P2, P3, PQ, efc. In addition, the peptide sequences can be referred to as
including a PO and/or PQ + 1 designator. In some aspects, PO can be X, XX, or XXX,
wherein X is any amino acid or no amino acid. Similarly, in some aspects, PQ + 1
can be X, XX, or XXX, wherein X is any amino acid or no amino acid. Thus, for

27-



or other physiol ogic processes. In some aspects, the
anal og or epitope can be designed or engineered.

WO 0423856 her enbodi nents relate to epitope arPElHESHNE023489
ot her pol ypepti des that i ncl ude the epitope analog
sequences that can processed ta |iberat,

examplga XegX carppean iy H}aﬁ'@ﬂ 3P | 1RO AGId e ‘é‘?s Ora?:(f gino
acid 1%91]d{1é§U|I‘flg.1: y[hgglél'qcnmoﬂﬁﬁérﬁ§ carf @ﬁ&%ﬁ&s Hf?@ptldes having up to

ypepti or sinply an anal og,
three e(iciltleﬁailaunnd) hedemﬁmnymmlarmiomgﬁ am1n¢n ecigaesidusp) puiths N-

conprl nd t ncadi ng n ei.c aci ds
i O L Bh (6 GPoNTONGUSATE CRMSodl (Bl reet, the
emboeﬁﬁéﬂt§ H&ﬁéﬂcﬁn@ﬁméddhtﬂﬁﬁl airdoaddi® rdsiifues b thicaNyteRiiabd or
delivery, all "of which relate to further enbodinents.

the Cftarmlaps Pepti de anal ogs wi th inproved inmunol ogic

PRy e, B T 06,

Whlc}[flﬂuﬁﬁtﬂé @ock&® adnimodabe epidge Atvhobiresiduey anddthas alefihé zlee
bindipg PEFIERY HoteaMH e BRIPOHE By RADVIMIGHOR T e art. One
compk?l'aﬁ B8s 1hfo btion i $ofd %%ﬁﬁ&ﬁﬁ@%m&%ﬂa%@ﬁél@é%@o

preferred anc r resi dues of the restrlctlng
site amtheckiyfeetex Tinarséer fourtodod r(hldapc!/}s t sdnua]uu wgsg:B08&emn/fdwliel is

and al gorithns_that .can be t 0, predi
herebpfrlaﬁavg Plsd B rereigice iy 2 pRleln SR Al 1 sehfach CE o AL Y-
Shengvl Xh Whegl L 4t VoBrubbatlrIvng, sUBshbdset 60 furictond enelebeldr
romthe st andard set of &Qenetl cally encodabl e _am no

immunolagy. Nu@mcmm«mch 200, &/ ol 28,70 dad Rakks g Schonbach
C. K?élgﬁd w%r @)z{ nongé?dnaé‘lg ru%ﬂ:t §o 4 %Q‘! n&f ﬁlﬂ&lf@fal

am no acl ds an EI r
molebti:l@rf iﬂnﬁﬁﬁ@logﬁ; upder¢i2003] Mucleic Awitlt Rexqakah édOZ I'¥oli 30, No. 1

herein disclosed that the non-standard . am no acids '
226- 2?& Pethcq ﬁ@llewsé)ere&ﬁdn%waﬁe R rff?avélf Pirety).

00 Igﬁm 29 eeﬂ'}? pﬁ_%:’ deftfb'hesg udnRé 0 af ﬁ?ed%?é?ﬁ’ MrefeBStodRptide

itions ing p ptldes I's preferre
comlirimtg bh e;acddang ph ae@ﬁdpe or anposidg, omhlf:hmsn reatbleddaskc ou pi lerger

dro hobi c or €., 27 no acid
sequgtee akprop 98 8] ORRES BTGP aPIFE oF oejef P BF  ereled by
1mmﬁi&fpk6‘t€éjsohﬁl bRICBRING diRERlRIrif dombRiatigh &vithi ] eeraliadl REmaling
nom nal positions within a span of 8 to 10 amino acids

or 0‘(h§1eeahfysm ogbx prasksseRarespes aspects, the anplog o1g spitRPeasin be

4 & I de . thug " (Mol ecul ar Blology Intelligence
eSlg@ﬁ f’sengéﬂererr er-Verlag, Germany, 1997 Landes

Bi paa2pncothdushbddimente xaste t@Rgitdias deedys agd ogtler polypept1des
"Schene for ranking potential HLA-A2 blndIP ?
that pglude thnenitone pealerFRAusnasa theg cat be Reacgssadiin I *ﬁé%e ﬂ&f‘eana 0g.

o B b, TR e S SH PAE i, o
such W%epﬁdeswbﬁlmpt}dmngmal@ and dtreiesmgmpdson thhefrmmr The wudegs

the r@ %a 8. of HalSl th}egﬁ g{%&ﬂe g%ggdmém ! %m?a'_i%lcgzﬁaﬂ all be
comﬂ(ﬁfeﬁ{sngf 1%@9&%@’0 t&mp M"lﬁ)ﬂs' YA sl ARd caBpdsitihs Muiitable for

hypertext transfer pr ot oc
1ntra1ymphat1c delivery, all of which relate to further embodiments.

[0143] Peptide analogs with improved immunologic properties can be
designed by modifying the anchor residues involved in the interaction with MHC
molecules, so as to increase the binding and stabilize the formation of MHC-peptide
complexes. Such modifications can be guided by knowledge of the binding motif or
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access via: syfpeithi. bm -heidel berg. com scripts/
MHCServer. dl 1/ hone. htn) and "bimas. dcrt. nih. gov

W0 2006/188562 hla bind." For class |-restricted epCT/UfE86/023489
the G termnal position, PE2, is typlcally a primry

h t n
prefefi i Wihog RSigRRE of e veetings MHG, B RBuel o1 P Bben Pk
variotiP hdes, Roddxes @8 aRorithhis ensglkald behaee talgrediEthe properties of
recognlzed as secondary or_ auxiliary anchor positions

analogy bearipg Vgriouh stbsiutigne ik dhrdipdsioncthet the substitatiogeds

selecti o e AR &t o R “}&Aﬁﬁdc%é?fa%ﬁﬂ&%%%f 026, 066,

fi[DBttlon Beeewnterthére @00do cbﬂibaielseoi' BHYofifits to m%edlﬁt the
SY | ZATI ON, | N ANTI GEN . PRESENTI CELLS; ichis
OutCOWNCPE%a%a Mmeher mesidpes ovith dipaestardard amipg jacidsyandy their

usefuﬁleks Rf ré¢1§us‘ﬂ§1 ﬁG’J Wy E)?I)loreg' Off 1s§ﬂéi‘§ﬁ dliécld'sgé it BleSthn-standar

epi t opes, have been recogni ze
amineg gcids ohmucgt@s(IN lebami ndf‘lvldnfec(ﬁ\b'gb caybé gdvamtamededy agbstituted

o BRSSO B PR, 5 AR A
place@ AT b@éltl&{lifa\ﬂfraﬁl?r nideiyded By i ﬁydrﬂgﬁtﬁlﬁé dreasﬂéilg@émuﬁﬁ deid,
the |1 ke are available in the WD 2006/ 138562

CSPGCP@YIILBZ‘UO%/ 023489 scientific and patent literature

er MP?C&:%({?{% Alotif: TQI%I éﬁtﬁ%ﬁ{l‘l&e n%ﬁ at@H’n% 8? %etfg'rred

r provi se O e ar use
remd@mdﬁﬁd&ﬁﬂ aigmm‘inaigaoﬁﬂtu@n:d@ﬁh@m spfanexfi8ttoi® ankinalaods (see for

cxamplg JRghoct %&Wfp» G iagian Pepiin vets: { RdoleuseRiclogy
Intelli¥elce MRIiGCY f?e géUVQ@afé G8fany N300y hﬁaﬂaggn]?orm&}:b%' fAusiun

sequence. ends o binding cleft cl ass
Texagyragd Mistrleary btesl ,alrS@hcxpe rfosmnkhgtpqtetmlab dﬂlrm-ﬁgi?ebmdmg mptides

b t d th
basedy g EP<En i 15 1R PG cifetRaiaeh bnlunpmel
152:168a9s. |Wb|§itd@l'g6ﬁﬂﬁ1ﬁsar§ch1§oh@¢aﬂbbl@ Whids @b Behﬁseaquedlct

peptl de nust n1i%eneral ly correspond to the notif
MHCh bymsling.,  Seeyrfiof | sampley athe avodd widd evalt pageirofb&lans-Georg

t
SRRy 0, AL, SO0 S8 615 B
Interr&f Dambhse fur MH&BLl@?dmﬁndlEefﬁllﬂb ﬂgo@igl(ﬂﬁpfrﬁexf &ﬁ@f& p‘rafd)col
sent see for ex e Probst - Kepper,,
accesia: SYfDF R OV LOHP et £OMLOTS UG BprveF OMY Hiomey hiropend

"blma%naka.gﬁlrfgav hﬁ%ﬁmbﬂﬁﬂé)% %F&nplaggor[freﬁﬁétéﬁ mgt§&ggtﬂ8 C-

Interactién wth class ecu
termipal goeitived POY; i3 tqumﬁseadpmmam achoon Thei2nd pbsiteh] P2, is also

t or | epi t ope, ifie
ot S e A, S S e R s B b2
througﬂ PANE0E 28X5RASTeIEnPed BB %Gécfn'dﬁry-rmcﬁl)hha[%? RMLR ;Qﬁﬁrons for

I mproved cytoki ne production by specific T cells, or

one qrrangihes MHG fsegi Rammepsest exdlciangd seggBibiet6 fronydi§. Patent

B
filed craDetethlasr VG LOO T eatitted BPOIOREB Y NCGHRONIZMTTONTN ANFIGEN

L.stinct MHC cl ass. |, nol ecul es.
PRES%I\?’[tING CELLS; which is incorporated herein by reference in its entirety for

all of its disclosure). For class II-restricted epitopes, P1, P4, P6, P7, and P9 have been
recognized as anchor positions. The foregoing is intended as a general guide and
should be considered exemplary and not exhaustive or limiting. Many analyses and

compilations of binding motifs, anchor residues, and the like are available in the
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[0148] Such peptide anal ogs with inproved i mmune
properties can enconpass one or nmultiple
w@iwsti3gser i ons, including one or nultiple non-BCEHOSANE023489
am no acid substitutions. Anong non-standard am no
. i d ub tions, ubstltut on for
soienfif ap oo i i b PVt APRE oo PP RR R ARG FShls
furth&f;%ﬂﬂé ﬁﬁl)se Bﬁﬂ@llll $Eiheast @éﬁm@hlu&h&ct N%%Hﬁi@thé a@ygmpn@pe
ly inprove the interaction with lass 1, but
analogamlaﬂns@uplpésﬂﬁvbe tanpking hevelt i vity with TCR specific
f
i g@ué}(g or 0;1%: ?feen 8? ?lgexgerppﬂg a%{h%p% b%Hﬁc? \ﬂﬁ Qhépgregéﬁt%g MHC

mole&ﬁlé d:an e slofigte tfldirDtheﬂnoth@I mdtit @eqmnwlTheeermls of the blndlng
orl euci ne_i nproved i nmune pro r%ﬁtl es_and

cleft ;fﬁréfl@is AeMHG mokeruiasiash OPsRot gl thg boped @Rt@erﬁaﬁéae extended
at cith&SdrdUst JB@ cHi rn‘f&}f ﬂ?c&{trastpglfef lﬁﬁ@iﬂ%% 015! oAk r&@ oth ends in
I nprove the a

i mune fteatures & ogs I'n addition,
classah{H@s moldeales esec thgpathe ends tafpthe bolstt peptideo rrms‘atgenerally

nd/ or ondary anchor resi.dues . incluydin
correfpstial b n SN AP GO Lty efgus) Sarsties oy Topgth' O be
accoRioaatedt feh \ghttm%ﬁtgrw%ldi g‘”fb‘ﬂ@h@rcgﬂ%ltﬂegﬁm oB@héMBound
2006/ 138562 PCT/ US2006/ 023489 [0149] Certai n uses of

peptider scathiah gegtidea )ofaupd tnet leasicaboat (1|4|| @mnaret&ldﬁem lepathigcgnnbe

el ST g 0 S UL A0 SR

2004Rubl i cation No. 20040253218Al1. None of these
ref erences teaches the gener al useful ness of a or
sul9347k ut Egitape apalagc Gy hayo &pproged dfon aaan/Héofbredttﬁ‘g to the

1nter£b‘ta'i§fx 'V\qﬁl élgss Irm ﬁ‘lo?e'aﬁfem Wlp&'lfr@serwd (g'q{l{:r)éasgahﬁteta%t]t&l

cation teaches that” the substituted residues
with ﬁmalllrebepe)rs racmgmmngtthaador@né[ €p¥topen trexdéfictdi axgmposied |zmwso or

not at .IVHC:i.nteracti.n oSi ti 0
ex VARGRREHY BB i SHRGHOOISE | bt peprl dophlatigs.
imprévl Qol8he BroR8BIdIBy dfdciied dellororan Wer 8PBLilroCeytotoxicity
antiden that is inmunogenic but’ not encephal i togeni c.

agaiffh éarpas carsying absiusalpepitopas nédiated by sT wallp e reacted wishahe

peptlg? Ipﬁg& %o@,gsu':ﬁ ?é%g%stacgptn? %‘% ﬁ]bas elatte cg)%‘%]tatl ?ashg)ﬁl Wi n?lg{nuﬁtque
distindd ®1EICIAR% Neholeguisbt €(s), so that the inmmune response
is activated but not anergl zed (Karl n et al., 1998;

Vel0ddsl i Such peptidoegnalqas: Hith anpkoved nigyaung gwoperties can

d
ocop SRR A AR e 055
aminbheidosbttitdeor(ss Aendngrnoexstanbel arkiBoG21dlEDRHAAPDs, substitutions

Non- st andard apm no acj ds have al so been used t
for PEg FEA0E S ReSr SUPISORE Bt DREHIRCR. dRECERe Ao proferred

SR AORDE 55 LB AR, OB

classAQb@)can Blaspalmserrvesdmswda@m witheTGRrepssifiofforNhe naiit eiiope
t no hor os i tions Nl e at,an ch osi.tion

and shwimpeoyed I8 v dimung dReflis Bor alble Prfalinglpe pEARling &

residiie filokh AJL oP&Plol idvalieior nSII&%YH&%rOQ&Q%nuIEQﬁBp@ﬁeS and is

t hese forgoin documents is hereby incorporated by
thus preferred. In addition, modifying the C terminal residue to norvaline or

preferably norleucine, improved immune features of the analogs. In addition, analogs
that encompass multiple substitutions at primary and/or secondary anchor residues
including norvaline and/or norleucine at P2 or PQ can be associated with improved
immune properties.
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reference in its entirety. [0152] HLA-A2. 1

-restricted peptides incorporating N e disclosed in WO
wW@12006238562 ar e derived from CEA, p53, and MAGE-BCT/US20061623489

CEA peptide I(NI e) GVLVGV and the p53 peptide

B Y R S e R R AT

in U. 9f PAEH! RUCKHR5097; PCOVP AR @I NG, WS W30FAE585 142 and WO
provi ded indi cating how or if these substitutions

01/62576 e dand ReS.pPaper Putdisaden e 20940333184 1coNpae «d these
referetg%o%%%e\éte tgler Flgrtra] u;ef&lglg%f Worof\ﬂet Ig?[hS 1?3&9'3{ an anchor

epi't ope anal o
positibi €@ bMH@—Blng%e@ﬁdH 04 mh‘ﬂlrevdihn &nﬁmaolbgmal Jopenot.i e <218

bi ndi ng _t enbodj ment s ecificall xcl
publigaien u@@dﬂﬁ éhﬁnﬁlﬁdubw&teﬁnreﬁ@ﬂe%ﬁ Oég bee BACPIPOF %F? e
interaj x&ﬁ%@& ol}s'@%@ OFat MAPL g\%gfcﬁggﬁ)gﬁh%a‘ pS3, and/ or

er pepti Ived from MAGE- 3, CEA,
afjol150] pSh stilh asotier embodinmmnted, theripvantionpthe péptidaeis an

amalof Bf & eREAS A B0 SR P PkTHeg e e G S P gsganic put no
enceplpugﬁlog%g Oﬁﬁ@gr%ﬁtsﬁutaﬁ%cﬂeﬁﬁﬁéé folr @hl@tﬂ‘ﬂlﬁfoss RROMHOBE R $vhich an

anal 6gs of nurine or ot non- human MHC- restricted
encepép]litogpﬂas selfeeptidd isdeddified é rthe Jeegll wegptentbdR mbidéng site

ot SR S s LAY e s A B

anergiRN€Kafn anal, agoR)Vaagdiart A21999). non- A2. 1- HLA restricted
epitope, in an anchor position of a_ pepti hat is
ndP12Mdr i vEhery BaveatsoFueesERd ao‘fa“STfYc%# ‘&I‘aﬁa‘tﬂe%‘i o agids

ey ARG 0y <R PEREIS: o T G

WO GZZ)IOZZ@QADIOtNﬁI—&p@!dm chirono aprdsrilwfleaalscs beén wsadi tousnvestigate
cancer.ous, or

interacfip RRRES J Claand L R "SRRt Tedh forapragple WO

03/O7t6|3§5§pdrﬁ38as-£5‘d ST & fAugut.or. tIHﬁhﬁm@pm M FEHINDOVAS (Bfkin
VHC nol eCul'es and T cell receptors key to onset

showaqh slome gsﬁfahlpssmf dfle prdvihe at nes pashor positiens| aog e ebrcanchar
01551
posr[%pT B RS %ell]) %pre %I}E‘]!:EF ?fy *E}h I?lHIQ 1%' Cil'ﬁ?]éél &ég?ﬁ—ﬁ?t(ﬁ %ptlde

Sci. $¥8PUB3Lt2000R SEdchQ)fﬁE&;Elfﬁ@,&)mgsdétﬁm&nméishﬁﬁeb@'ﬁnﬁﬁpbta&el by
synt hesi's or expressi ng nucl eic acids that code for
referftméllﬁééﬁmﬁét}’peptl de anal ogs. Thus, when the anal ogs

disclbded' & WO
rrg'r6 h%l ke?_ﬁ“@ﬁxzmofe? ﬁﬂ%vf %ﬁﬁg@f&og@ace 1e as?re ehod of
01/674pt latke d@h@eﬂmﬁwmn CEW;eIpSB heménMA)@E -3.ntd Lthe Ctdl ypephide

or_nore substitutions. wt ] e t .
ONIeGEN LBE bapcbe g SrRBRAE Sl Re RS- R B ShET o A i
preseﬂfﬁmg o 1&n°1\1%nt%acq’1ﬁn%ﬂfﬁdu|t tﬁ@géﬂ%ﬁal @kdfulness of norleucine is

Alternatively, the peptides can be expressed using a
provided hodinoflisglesere ihproaysled indiedting hosser ifighese substitutions altered
the properties of the analogs as compared to the native sequence.

[0153] Some of the instant embodiments relate to epitope analogs that
incorporate Nva and/or Nle at a position promoting binding to MHC. Some
embodiments specifically exclude the use Nle and/or Nva in HLA-A2.1-restricted
epitopes, HLA-A2.1 epitopes from CEA, p53, and/or MAGE-3, or other peptides
derived from MAGE-3, CEA, and/or p53. In some embodiments, one or more of the

specific sequences as disclosed in the above patent references are specifically
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[ 01561 To eval uate useful ness and/or activity, and/or
i nproved properties of the analogs and to conpare the
wW@e@bosss6i n any way to the wild-type, one or nRCEUS$006/023489
the foll owi ng assays were conducted: peptide binding
affinity for HLA-A*0201; epti.de- HL -A*020|:}.1 co }
excludest dbi pthey embodiments, gnalogs rcga%l“fl{}?t%? QOELPORTEEE N1 T 1 oN
. of _.pept| de Yo x¥inb B diRRAts iHGusPeieiubé 6f IIEL
resm"t%‘i em&@%%%rgthgﬁa%%hﬁf} %B%“‘ %Igg?i de by CTL generat ed
and/or N&/h 2@ PREPS,| ahel/carRd anchipr pasitipnsnimary awiibianyyangBarapsitioncty

| EN- ti i.Ci ) ,
e Soendh L O SRR 5
positioﬁ%ﬁ%?)etfgﬁk?’ ’Ehlﬁf R dot BG{ved Shdm biY héogass ay onaifietalxpruteiny and in

ysis, and an in_vivo tunor cell lysis;
an anclorgositipn of e peytdesdesiyehiremaCT @8HE ¥ y i ncr eased

resj stance to .proteolysj t ai . e and/or
LBAP S ebeoaR R GRRICRE Roev B ekl 8] ufXSARh Ay
prophy?@6lot 38AEes Bisddse520006 /26 ABRBGous] GascRfouEher ioflarmnatdre, as
above net hodol ogi es, useful, and/ or |g$3r oved. analt(gl%%tion
single weengs otlémepmbigtion Sieppiass Ahis 1S dYR 18 FastH gPiRFef it
i oS R | dnldelBtibrrleNirhinuad
with I\EE a%-%cgig%/ aggafn%ﬁg?eégﬁtggsgﬁl‘ r&ggg%@?de ca% contain
respon@édier properties such as being useful in a tolerized

patient or resistant to proteolysis. To be inproved,
a peptide can be found to have a cl ear inprovenent in
Analog: fb‘%fu@@oﬁo the TCR,  binding to the MHC nol ecul e, and
ed i mmune response or any ot her i ol oqi cal
af55] t y. THeranalge niaysheaproducedansingedny mstodi kpewgde £1R &f
.. .appear to ._inmproved .wh I i,N t ide
skill 386 ch- BEbingo TARG g ah o Afbs i TRl of peptd
synthétsférﬂtfréa%pfé)ﬁhg Rucle J0Rlk @ivicodufar ahddesinep poptadt anakngs. Thus,
este

in a human. In sone aaes,. t he ,usef ul Ness cafl,

when gtecamafoge imciudsoansarimgre penﬁﬁaefi% {BB1iRe arids 1y 1§ mypre likely tha
t.ol.erized - d . ehbllopeislud
they il PeBfiedd T istofl o piFtidebadern, When b ahulogelude

as a
only @S2 nhd?e shbstitutivns Swithstantlend aomso toid.cbe Fdnyby eupresyesidrom

| : f th | \sef .
an cXpT I SOOI A58 SIS oL RS e o RaRa Y,

entral ning,
' (NET [ ofbdeithoth cl ass |
the P%&%@F% £ T%gg{glm?tgg(gong?s, and particularly
effector and nmenory CTL responses to antigen, are
described in U S. Patent Nos. 6,994,851 (2/7/06) and
Analgg te$tngn74 (12/ 20/ 2005) both entitled "A Method of .
:\gﬁts”agng @0 CThIuRRSROMERSS and/& adbivity] avidsoraimpipysdi mepdrties
. 0/ 479,393, filed on June 17 003,, entitled £
of the' viIHgSRSA ROc@aparRiie avplogs & MSTVeY RiLeTRERS- ( R OREoTe ©

SPONSE": _and_U. , ianti _ T POT.
T
pepti%\éagllﬂldpg&t“‘b%@l Nﬁnplleﬁ gﬂaﬁiﬂiﬁy 403y fal dress-reactivéty ewdayr(regognition of

4, both entitled "NETHODS.T IaT ENHA|
peptidusmaloss | vunE-xesp Q'SR%%N% EeRgEpn Nt=wfitiHype
peptiCFﬁE by o1 Bt d g pefitd? dadesiY lahGrhbinfaroBeribiRAREYButh as

an IFN-y secretion assay, a cytotoxicity assay, and/or an Elispot assay; an antigenicity

assay, such as an in vitro tumor cell lysis assay, an ex vivo tumor cell lysis, and an in
vivo tumor cell lysis; and a proteolysis assays to identify increased resistance to

proteolysis. Details of exemplary assays are presented in the Examples below.
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PURPOSE". The anal ogs can al so be used in research to
obtain further optimzed analogs. Numerous

whowsesssepi ng epitopes are provided in U S, ApplT/Us100€023489
Nos. 10/117,937, filed on April 4, 2002 (Pub. No.

i A R
analo%%%@@%@ T(f) ibk e a§eal%l%§tf§a[y 1ot 18803419 diic;uﬁl to be

i si onal [ication Nos. ~60/282,6 211, fil
improygdiih thg 1®@t:ﬁ¢d 65837 Fol é’xanﬁplb ,ezd usﬂfull\mm@b @an TonRi0dther

propeix{) g salsla ﬁsl %é%!% lélﬁsgfgl? ing to%%%g p%t e 01‘ %ﬁsls%}?? g ?eo}ysw To be

impr@RA)] 4 f&idersn bs f&dith havtk a ERhrTieirowRtddENCERding kB €he TCR,
anal ogs can further be used in_any of the various

blndlﬁgad@st @é\éﬂﬁ ﬁ@éequ}f: tamgstn Hpprovedimsine Ieppanspedr any other
S 0 0 C
bioloff° bl 1¥ ol BRIy 1o Srefll eyl e 86 Bpeat 8L
impr(medcdvh)aledsmgld nmriee fiest [systeiebuneecause of the Biffezérices in the
Appl i cation Nq. 09/561,57 filed on April 28, 2000,
humagfrpyne sysiep), roPpicEnigst irge lm%eowlae@yteﬁfsé iy gnagin gln
somedabdsY il ROFulASs bSHER @A %lp%%?mh lﬂ@zﬁ@fo'lé?%%e i a%l%nzed
Pat ent applications 09/ 380,534 ang 6977074 (1 ssued
humabe de siyme iBEBNCER ﬂ&@)seﬁﬂniess naIPSIé’mAfpcph itlecaghiiloty thimse the peptide

PCTUSQ8/ 142 Pu ) 9902183A2 each entitled A
asaba ﬁtﬁgﬁ@ B{B@I tokﬁe?\@gﬁg%%ﬁnglbﬁenefi ci al

epi t ope selectlon principles for such
i mmunot her apeutics are disclosed in U S. Patent
M@_@mﬂgg@n Nos. 09/560, 465, filed on Aprll 28, 2000,

pdE8, Dsib e, POARRE B Plber iy iy pengne
entraidi{y] mz&hﬂalnmg imbdldatnfgohﬂ'djﬁﬁ SRS 4AVIHANrd st iodddT TGN

PRESE 861, 234 (issued 01- Mar-2005;
respopss) FRAGHREY SEFERL DI 4Pcmain (L iledesPoReTHopaeen, are

descrigell FPRE SDIPREVERY 6.0995 56 2/5/?)15 ahll S 7P L122§)/2(%g9%0th
entitled EPI TOPE CLUSTERS; 10 094, 699°( Pu

entitlgd) 083 0deBId of Mducingi 4 €0 L\NBespbnse"; UZ0@2qvisinbaltAmdication No.

sor B AP T R R B By e

CLASSKI ﬁmmlwmmswmmmwmt Aﬁﬂﬂaaﬁdﬂ K.
ril 4, 2002, and both entitled "EPIT

10/8REO0R e, 3065 ABTISEAene P rmdsiona ol & Fagap Anplicsion No.

o588 A T R ACEIRR e o g

ENHADIOE aNID tSLESﬂFA]EPI[MMENEEIQEJEPDESES ASRENIST MH@ hl&ASS I-
of vacci ne lasnm ds are _disclosed in

RESTRIE ey 45 Ea?ras SR RPN, SR T fdRepETIC

ol en
P, B8 s sl RIS 00 5 P e
analogf)/ 208natd@® heudskeddmg? O0IBHRL A63prodlided i Ukl Application Nos.
r,7 002 ' d." VECTOR
101 RGO e et 07 Tileate AdSBERlA Alir ean 5522
(2004¢ES: RER lTlH@cFT DEshiidion 46/ Zi@r/@@oéﬁuﬁm (Pub. No.
2003-0138808), filed on August 20, 2002, PCT
WOOAGB 08 AR), dihed\on September 5, 2003; and U. S. Provisional Application Nos.
60/282,211, filed on April 6, 2001; 60/337,017, filed on November 7, 2001;
60/363,210 filed on March 7, 2002; and 60/409,123, filed on September 5, 2002; each
of which applications is entitled "EPITOPE SEQUENCES". The analogs can further

be used in any of the various modes described in those applications. Epitope clusters,
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defin®Pfrf U BlenP &

PCT/ US2003/ 026231 (Pub. No. WD 2004/018666), filed on
August 19, 2003, both entitled "EXPRESSI ON VECTORS
WENGODSING EPI TOPES OF TARGET- ASSOC ATED ANTI GHINBUS20861023489
U S. Patent No. 6,709,844, entitled "AVO DANCE OF
UNDESI RABLE RE| | ON | NTERNEDI ATES,.I N  PLA
whiclbgesp cemprigpor 15@@5? fhec Insiant g’l@ﬁlios&c%ﬁbqlffé?%ee r?gﬁomore fully
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EPITOPR CERISTHERSNO10/65Y, @@0(171%7 Né.I besbooncDac anhefiled9March 7,
2004. Met hods to éE} Ss CD4+ cells in the induction

2002 ppntiffed; ﬁﬁNFfé—N@Méﬁ Iy EURESBREBARATHONSSFOR CANCER";
AppliZh Et?é’d 'o?ri%l 1‘%%'5 iﬁlﬁflel@({] 2}36?0}/2%%?6‘3@%% pETURHAT101 Pub

I Sea organi sns a

No. Wﬂ02@8h646a5m) Betht Hlpé sora2eit i 4at 202 wandr bodr gﬁitled "EPITOPE

seESEASIT i oot RSP Rl Lo by o
PCT/USb@G%/B@WdégTMb No. 2\9%4@@97(@%25 tﬂ)cﬁﬁi il dMEJHSE Eber 5, 2003,

. Exefipl ary net hodol ogy i’s
and bbthuerditled "EPB.ORE SEQEIEN@ES”ApMpeGEtOtf the dverall BGIZHRF vaGIne

plasis &5 BRI Gyl PRI muBlitactnn oo 09 3R 170 i 85 ol 25,

2000 bedtileantetPreEs §I@Q\/®IMMI¢EOBW@?EPHW @TE@ARGET-

ANTI GENS | N DI AGNOTI STI CS FOR VARI OUS TYPES
ASSQAMCERR " ANWETENE 0 pod ) 0298.4d 8 nBubi Np&QQ-’S%?r?é%‘i ¢4), filed on

NoveB 1 oA b o D OR T PCT 6 B O¢ Bppgoes oF

TARGEDMBE BT ONSD OENTUYERSAASDLIMEED O |PGER\IS“HE\IR DESIGN"

ONS OR S S OF CANCE
107225, 365 b Non 209781 1805 b Fled oL ARATE2Rs2 00D, P ngrs@g@waw No.

PCT/ﬂj‘E'“,QbE)?/bzésﬁff“cii’ﬁt>'WIQ?;IOW@'2Y§6!%§§6Zq/&%tgi‘ileg‘%}nI A s9f19 2003, both

nmruni zat 1 on i ncl udi n uti ant “ana

entitled YEXPRESSIONONEGTORY IENCODINGI dERITOBES. @t é]ﬂRGET-

AssQPRATER: LARTIGENSY Pafn * NS, | Bila0Ng0g Ssog. A chlfled

" AVORPANSIRE dOPN (PEOESIRABLE, RAGTCANION emNTRRIGEDIATES IN
"I MPROVED

PLASMID PROPAGATION". Specific antigenic combinations of particular benefit

in directing an immune response against particular cancers are disclosed in

Provisional U.S. patent Application No. 60/479,554, filed on June 17, 2003 and U.S.

Patent Application No. 10/871,708, filed on June 17, 2004 and PCT Patent
Application No. PCT/US2004/019571 (Pub. No. WO 2004/112825), all entitled

-34-



EFFI CACY OF ACTI VE | MMUNOTHERAPY BY | NTEGRATI NG

DI AGNCSTI C W TH THERAPEUTI C METHODS". | nmunogeni ¢
w@oiogpsgss: de encodi ng vectors are discl osed i PCT/US006/023489

Pat ent Application Ne. 10/292,413 (Pub. No.

ot b T WU i
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dlseassgérg@egl’lsl\ugg\mgtgﬁ %té)pssg%ssgqléteé iVéith tgrgel orgqnigms, cells

and disems steof@ribAPRI URRLA NS NBO 0
60/ 580. 962 ot h fi1od o Juns 1@%@34&5%g December 20,
2005),tded dishrupey y2, 201t st entidyd 2 MEFHDDE OINANDER INGIGA CTI,

ResrONSTESQ AL AR, 1 a0 o6 i coplhest

60/58@1@69: tﬁ/leal padupel At 204 pxnd BIE PaRGE Apﬁhba{tﬁmem 'iO%Bﬁ)Of)Q%S-

Al ﬂﬂ Egat it teaches. Additional anal ogs, peptides and
PYRlisheon Jppnagy d ¢y 4064 bpth qutiged #Q@ﬁBMMI@N S{OBAUMOR-

ASSOE‘FR'TEW%%I@T‘IGEY@S ROFHARGBs1LS' LR vARIGTs PRBESOr

and U. S I'ca
CANCHRS- obBtiedalogy, an[.iwbhipskieidnsoarechdihsdlﬁsed%QQ@.S. eRdvidided

T d. PCT I' t'on Publ i cati on
ApplicglEoh N5 SR8 T £ @ Dahere JaL 28 airled
"COMBIN&A TONS) OReT U0 RAGTOEI i) AI\?FIGEb}%)sUgg %chétgosp IONS

Provi si onal Patent plication No

FOR YREQHE TYPES Q35CANG R"edrl,@ﬁnfeg%onm"ﬂ&a@@&sncaﬁqu@s to

assess aﬁ& %@g%ﬁ@g %g&s&enm A% t L l@fﬁ%@%ﬁ%@qdmg

ut1llzlnlgp e dmstand randitngs/ is, disdtissdd! abr@ Iy gﬁﬁﬂé@%ﬁ(ﬂ?ﬁwggtent
an at en

N 1% Dg}é%l\lo MANNK. 052A2)

pplic @9}}%@ ﬁ % K64 filed o fianet 1% R004/mnANONAP AT A CREGTNDE
2

Us- 208805 OB s BREED e, NSRS 20 loven

EFFICA&Y Qa@(CTI‘EEdeHmmmmwequmrm@ THAGNOSTIC

WITH@%%%%E@H&E M’Eg'&{(ﬁhg | onglogezgé)ggémgpt el In%géllmg nme(l?![(())rs
are disépfdd i6al.8OPatent Application No. 10/292,413 (Pub. No. 20030228634 Al),
filed on November 7, 2002, entitled EXPRESSION VECTORS ENCODING
EPITOPES OF TARGET-ASSOCIATED ANTIGENS AND METHODS FOR
THEIR DESIGN, and in U.S. Provisional Application No. 60/691,579, filed on June
17, 2005, and the corresponding U.S Patent Application Serial No.

(Attorney Docket No. MANNK.053A filed on the same date as the present
application) both entitled “METHODS AND COMPOSITIONS TO ELICIT
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No. / (Atty. Docket No. MANNK. 054A), filed on date

even with the instant application, each entitled
WORMENSSSEENT ENTRAI N- AND- AMPLI FY | MMUNOTHERAPEUIITUE2806/023489

FOR CARCI NOVA, and each incorporated by reference in

. . h | (o} S
UL SENT Sty 4 DREIENSED) R4 R9LESAASE A8

SUBRBOMIBAND EPITOPES EKPREESED?ONZ@ANCEI]UHHL@A’I@S)T{E\/IOR
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mattef,NY-fbti{d REDTS.DEroMNNHGAppliead 196 6‘0739qr}58gn ﬁled ?n June 17,

d h by reference in its
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103050 ent catio
IMMIE g{[E 10XP E?F‘%% l?(%gr ecé‘g%og\%sl 138AE &t methodology,

CompERITANYSABPEAG 3 peﬁthteblahﬂa d Qife Niiscldsed id Q@’SorPrt;Hﬁ‘l%nal

AppligfiognROR67RLD0 0 and 0.9 ot £t mouris 182084, and
respectivel EAtitleD O sxent PEP?ﬂ)E '\K %%\ " PEPTI"B%’ @T’LBE

Publ i cation No. ); S. Pat ent ppl|cat|on
ANA’S[@%Q'lE@@?Of the BladlcehOI[Semdlpb‘entsZ‘ﬁentR)ﬁ%m mehb(ti\l'eqshra ra hs

PULATE |
is herg bRl P4 helcieneasin ADRR AP oA IR LS00 Bional
analo@RESEINBE alviDiBhdthseSark NI€losbdy MPIKY Q’%&@)lica{fo&)ugﬁé}aﬂg}l
6i tion Serial No. 11/323,572
No 2@88 %33153 &hiitled ¢ FSXVETREPEID®D BINAJL OGSNHANAE TASD Patent

. s
Publicgio Rt M A PRS- e e A B ABELHO R
s M e, Npksea 153 SOt s
'EP IT%&@‘%MIF%E? 8 JRe HAE2DRDEST ke BNS! BMsAEDnal
PatentRESPENERS: b, B0/ 310! mapRl Gald 99, Sigkabadla EprropE

11 er

23,049, filed Decé
Soﬂa@a‘t ADNEQHQISBW ATED ANﬂﬂltﬁEHSDRAIME PEPTIDE

GRS F PN AR B NES LS,

/__Decenbeitlcdd, PSS, PRATIDEE A NGINVGREIVAT 'O@%ﬁ gi&éﬁ%%
- % ATED AI\ITI GENS I N DI AGNOSTI CS FOR Ego
MAN@ REEFRad: IS, anP@;mmpAepthhOLNo being Ii m t esititled

AI\F@M% 0 fe S e ence
ML A mm‘???f?%@ché’?@i@%%t ANSOBOR o | Boglet™ N
MANM@;O(S&Q&); caclanfivhird, 1stH&ﬁab@*ﬁﬁtcﬁﬁo@fed%}aire?&%ncéJﬁleﬁs a{tlrety
I topes and.anal Qgs, nethods of using and ng

Exempi% 6‘8@%‘“"%%0 dRrofues apie isslased nirc| Wi Qm\dswmit Getent
Applich6n NYeig/61PReS Hi OhHs 3t i 98

PP 1c[ Ol%g?eThere%re nﬁ?ngﬁge lte7hs epi floﬁgs I?ﬂil catign
No.__He recodAittye PdseetTNoc MANNmowA)Mﬂmzd @t deitéte@ar@n R e

ne response

instant” QpHiGH TRE RULAL W A L T N TR S D AMPLIFY
IMMUNOTHERAPEUTICS FOR CARCINOMA, and each incorporated by
reference in its entirety. Further methodology and compositions are disclosed in 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 ANALOGS"; each of which is

incorporated herein by reference in its entirety. Other applications that are expressly

incorporated herein by reference are: U.S. Patent Application Serial No. 11/156,253
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di rected agai nst them has therapeutic or prophylactic
potential. The principles for naking anal ogs of

wWORIG6h3836k Ng pepti des described herein are geneCEUE2006/023489
applicable to any of these antigens and their

ubl{eBlign oo yollol Bptufia Tt 200 SRuli SR BRF T WRALGLS®
US. ﬁ&t%ﬁ}ﬂh%am&lal RT%WEHSS BSAG 1l WnOTh 23! ezoo%n elnuﬂed “NY-
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ADMBISIRABIQN 5, 951 BIRLOCIEAL s&E&?E’H%CLI\é@@IFIE@S) INTO

BT TR ABHARATERG. 5 L8

Decembbie2®r2065] entitled “METHODS. TOQHEHT- RI@HAM:FaAM@; SRS TR

No. 13423329,

v R RERENRR AT T BisscbheBLE PEEB By rdp RS FOR

PROH{YL‘A@H@ OR THERAPEDTRE PURHOSES; OfS. Fa%ﬁ@[?ﬁ)phcatlon Serial
i ncl ud |n? synovi al sarconas, nelanona head and neck
1

fededesembent® 208 dersitled i ME TAQDS EO BYPASS CD4+

A S e o
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11,323tfi6eh filsd Decanpar 20, e2D03e reatitled y*'COMBEX ARD@NE NOFt FUMOR-

makifd Bp Bltﬁ@d

assGRtATER AN TRsR 8 b s r OB, SutRlQgRT TR or
CANUCERE®! Qg an r@ﬁﬁipy 7So$%h(?\ﬂ1béﬁg (lﬁﬁﬁé&’ Bhdvbtoebachl reférence is

| mmunol . 168(4) 17-22, 200 U.S. Patent No.
lncorﬁQIﬁtt‘Q ty6eferenceifot what' it SECATEDoUPERTs DMICAREIST Nojtapes,

v e

&aen A4 ﬂs’b%ﬂﬁﬂ:le(u?d&ﬂlvéaﬁ)tmr Ngeir é@ressmn and
2003 220239 A% entitled "EPITOPE SEQUENCES") and
formwafyons1 03. 111 (V\&gner C, et al. Cancer Immnity 3:18,
2003), each of which is incorporated herein by
reference inits entirety. The G termni of both

ti@g'topes can be efficiently generated by |n vitro

SO estl on | sol at ed HLA-A*O | SSX-241- 49
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[0160] SSX-2, also know as Hom-Mel-40, is a member of a family of

highly conserved cancer-testis antigens (Gure, A.O. et al. Int. J. Cancer 72:965-971,

1997, which is hereby incorporated by reference in its entirety). Its identification as a
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6, 548,064 (which is incorporated herein by reference
inits entirety) further describes substituting a T

wW®@ro0s188861 due at both the P2 and Pl position OPCHIS2006/023489
SSX-2 epitope. [01611 NY-ESO-1 is a cancer-testis

TuAA@@hil%nlsf%%i_%ﬁ 1‘nn1{"’3 WGt EU2'5qt93f é?{tltlea U'T%E gﬁg@@ﬁ%

known as Cancer - esti S An
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N e e T O
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D USES THEREOF, ” whi ch
normal rpeltoBystiet gXePpt festinrSSAcE isnexpressed 38 ﬂd@yzmﬂﬁte;h%ﬁﬁz of

tumorg H RS O Sbon U B, a0 R R, pRe gt g Bt
and omﬂmloé%rsk tih dditiay & Reefdeshresd ©§26ksion iR 'elQ'ah@tly)bf cancers, it
avai | abl e, assenbl i es_of the human genone, and have

is alsq, RRmuBQsFRiqIdPUERS Atbdatcsags shiteass. t Burtheretherslis evidence of
sponta?ﬁlgﬁ RARIhY anbTedlulR" bngr—l’e&% %esﬁfggser Pi}ggﬁ%& T.?hlS rﬁﬁl{lg?ﬂ in

Anti gen-2) appears to her® an
metaSt@tlc atugey u@ncmtn dAgyedr dhaercyl., 0CahA@EREsh/63( 17l))ue6® D6f !2@03

Ay MERELYS uiAFE 36 J5R) PhanBT R 4 e herin by

refereﬁ@éplheiﬁssérﬁﬂet h"gﬁrg HE A REHCRANS cell BSit 951 r
virtual ly i gentl cal through amc%oglgm d gvé*%eﬂ iffentified

recentlye Y5igg dgverse I:’Wlltlhénumi@@snamah’ B$XiHept (Ayyotte Meeral. J

t t
i 5041 PO B € SIS MG ER A o
PEPT]IESS mmsmmsooan@mmmmssmmmﬁ FORINTSIRERS X foR
i due but LAGE-1b/L is unrelated due to
NY-E?Q 33931@ IESpITHAL BN GXVEHL4n (MQAEEULE"arﬁJ Sgeftagent
t f
Appll(%ﬁ@ﬁaNo o1 e £ (P@Hcﬁp@n I‘I@ﬁES i ng 2? %ST rzg{‘gl entitled

alternate rea ranes
"EPITQREe SEQ&EWBS'@ amds SﬂXez]ggasl (Waggerr €C ental. YCareen Bamkimiry

ssion A sapi ens chromsone X cl one
318, AR SR R0, WA T o LSO ers iy B esie R sanroin | S Cs

termini BEBStARPALFSE AR HE 'eﬂic%tlﬁf‘?eﬁéﬁfég r2/'19 vitS ﬁ%a's&ﬁ% ﬁl estion,
this F &toare

orts three i ndependent | oci
ISOlateldag@fAed*ng VRS L4 (o ompbiopan cﬁ31a§ T @ellsT A@rﬂ tiumot- hﬂiltrated

o SEORTS S8 LGyl AT DSRS0 e

effectlyﬂyﬁﬂéo@dﬁem L1fokitk@Suindrs; dRwehér, @k §sonthebltsly Hécurring
strlcted epitope in U S Pat enf No. 6 274, 145

gieal ef&qungammww@@tmrmmeMr ENGDI pisibly

becausUSES THERE seAg{cgg(:rg Fp A%% ELF the I\(I:Psease

progredsign Bnd 9By a(:tﬁ%xdhed Raells %%ﬁﬁ%lﬂfi&))u@ eﬁd,dgheCU SE@la{EﬁPﬁo
ort that this Gtermnus is ener at ed

6,548 @%‘%’W&u&w@ iedepiie, D A8iEFAgcs M B cRfre) fdhca sesyibes
substitét hgé A Tr HRSIdE Y BJIR the P2 Md BO G at

al one or in conbination pr;ﬁtlino ana%@o)t(\r?lelp%r()p

d@%ﬂ]l onNYESCl ¢ laomeceritastls, Sitiglatfomtd Noa. wiile 4aficty66f

tumorsa:ﬂfa i8 aﬁg Z)\]V% as @fﬁtb-eln(tda}léeergf estis Antigen-1) and CAG-3 (Cancer
Antigen-3). NY-ESO-1 as a tumor-associated antigen (TuAA) is disclosed in U.S.

Patent 5,804,381 entitled "ISOLATED NUCLEIC ACID MOLECULE ENCODING

AN ESOPHAGEAL CANCER ASSOCIATED ANTIGEN, THE ANTIGEN

ITSELF, AND USES THEREOF," which is hereby incorporated by reference in its
-38-



"NY- ESO- | - PEPTI DE DERI VATI VES AND USES THEREOF". Each
of the references described in this paragraph is

w0 nwongsssnt ed herein by reference in its entiPEL/Ys2006/023489
[0163] PRAME, al so known as MAPE, DAGE, and O P4, was

eniee§,  Fabbtale OO G850 e Pl SRS Bpqpence ideniy
LAGEW;S(/SSE ;iﬁki LAGTRBAL, GivebédndRetgosce i publM‘PﬁVal%EEassmblles of

it is expressed in acute nyelgrd | eukem as.
the hpmaMEcHama andnbasic bgent eanciydpt tp aﬁmsw Qe AlteEis PRGNS

el f. hy t, $n
100 PUEPAPe G PLELE A0 SR e
allele,S4 Fiukat,i drya sekfuencingdisdcrepascyodf PRAEEIHE. aDie fAttiesextensive

tau ht in U S. Patent , 753 tltled
sequenqesEieAtHYD AL EFIEODEEY f@%@i‘é@f eBhERe 1R TOmpRLY to

tumorga%lgﬁgsr M'o@l@l aBBE&:}s'R@ﬁB RS %NDVfPﬁEﬁy TaERk&Rhrough

ereb I ncorp orated by reference in its
aminceatid 7@t yromjr&d@aﬁéﬁﬁumalomg@at irgmofigentity hetvaend9g-ESO-1

and Ligibris 68 48R BineReREY b pretuci ekt By, o

remddgg) 1 36REG MNOEYAGRHE NEZCGE! 1R AMTLAIGxEEdt H’oﬁElsE@]léEBmdue
PI TOPES" (which is incorporated herein b r ef ren
but LA@E- b_{Lelﬁtulnrféﬂ?(} diig) én ther 41&‘}19&3 %ﬁﬁeeﬂheo@‘%@’rle Nia é1A

u
e R P AT Y s v
frame@,pﬂ@ts tg&hﬁg sfe ciof urtrelamdbpratess saquehgsn) Moae Tecaatly, GenBank

S B s
108718, SO 16%(:%98&{0@1: \@gﬂcﬂ Ys 151@51251%.%%6’1’&1’1 bl Sttt Bi i¥s enltifety,

expre normal prostate epitheliumand, at a
repori3ithyfee indeperelent lioni mnhlstr%lomth@‘am é&belddtasﬂa%Gﬁl &eorisepanding

in _the neovascul e st
to. CBBRC ot then gehTBF nPeHEDBY: B BACHRES: Ao T PEZRLabey
correQfhBinB tO SRR 1GAMEFendAR abRnibliés)neovascu | at ure of
ther ™ tunors. This |later concept is nore fu

de{gml bedNIYREBOD 157Rat isridlermifist  as aan BhAnd2 re%uetsé@%emm

| i
us. GGG 0 Wl QRPN i pkar suqnetune
ENCC)B&N G @E&@%MSSR)GIAGFED\IEN THGEN, (ANCERTIGEN éﬂiSE/hF,chND
and U S i cati o

usey pabteSaiormd st Shuoss bhenn A% TLY:g, G oo

F BEPA%TC% meRi

2003%%%2 eac ?ﬂ‘vs)hl ch EQr e herﬁggygﬁﬁmor por at ed y1 .

genelra&fdehyelrhe dousekie¢sng ptotcaesblyle iThe it @dchassgs Anpdogs substituting
di scl sai d ubllcatlons

A, Vagolh @atr Ofks Woran o B plPE Bl Mg e at another

posﬁﬁﬁb% &i@&bé‘ed meta, epﬂatérﬁ N quBlef165 il 680HGLE, Ed”th\Mntlﬂed

resent invention. Brlefl ,_as t UmTor s ,grow

"NYBESE- M1REHTﬁ@EoEﬂRIUﬂH¥\ESbW W%@%J HERERFS.| sEaCh "5 the
under st o d t.0 o a
eriRSEELOR0 1 B, REGERARTY, b pSHEIEL R B DA i
entirftgCrotic and
[0163] PRAME, also known as MAPE, DAGE, and OIP4, was originally
observed as a melanoma antigen. Subsequently, it has been recognized as a CT

antigen, but unlike many CT antigens (e.g, MAGE, GAGE, and BAGE) it is

QET

expressed in acute myeloid leukemias. PRAME is a member of the MAPE family

which consists largely of hypothetical proteins with which it shares limited sequence
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angi ogenesi s inhibitors have been reported to cause

tunor regression. Such new bl ood vessels, or
wmeweasssel at ure, express antigens not found i NPCT/US2006/023489

est abl i shed vessels, and thus can be specifically

. _.targeted. I nd c' L a nst .neovascul ar_anti gens
similgef T8 ciseldnest o SERAME it oA heinr BN O Ih PP
5,8300f53nektitle@NtISOL A TE NUerpye! A@iDWL%GCUJtE? f@obw FOR
feading to regressio E@éo 65] Alternate splicing
e

TUMORe REQWTWAAHITQ@EN CU(RS@R) TAGE PANDt HSESnTHEREOF"

nt start t.her eb el the putative

whictf R ing e by MeleR e i BEERMR® ES B I iR sl X6

10/18Ra19eNntPbli8dfon8Xd, 1enticnBax 863 SO ERnNILL EMEATHDS FOR
WD 2006/ 138562 PCT/ US2006/ 023489 “MOLECULE ENCODI NG

SELEAY HIMGRANLYERO DS INGE D PROE AR IBEHS QP ESVMENBRENESINES
INCARPORRMNER APRETEERER TP AalfE Mool IFALPRELS,

erence 1 n i entirety. A
referdBBd/i iitse eptirety®i identifdesbankadeigessi mentmu ndpgtopéy; 2t fitiing
p ]}\gﬁﬂch IS, hereb ihcorporated by reference in its
RAMEugswas ysing @y iillgﬁs’“q IRRPAQREOISRIOMS- aci ds 309- 750
ofjo YA aPSM}@&)r@stQﬂefsE)%ﬁGtm&ﬁ%ﬁ‘&sé&&eﬁf %f ThRA debBiiBed
the nore preferred epitopes are those Wt

in (NSt ePaienus51588,86@d ehtitded aﬁPR@STAd“leSEHJIF&CSGQEMBRANES

88.297 .was _i.denti f 0ssessi nd. an HLA- A2
ANTIGRS e Ry i iralef By FReeRERE Y T BB Rt by
normifgrddthie SpANDuital dRatSESher WHEIC th prostahi@EflRYr. Tt has also been

i ncorporated by reference in its entirety. It

foundyingtg depscilatuiy ok eormprogiagie demens. PRMA can ﬂwe&@w@élpﬁ Pagis
for VIQ(?_]C a&’lp dapd b@tﬁpgr]%lsta&l 98{0@% a%{i’l Iglltl% %o uﬁ'tlﬁg loqsgtﬂer

t ent ication
tumor%OO’Bm 2161213 Borepi isl mdre’ EﬁldeH%Em%QﬂENCES’ater{t ®PubGEation No.

2003QdThoPCR Pobicheln Mhe o SBT6000 e araranab LS. %atent
applicbANRGY b 7di0k3 e&ﬁmea a‘AN‘FI-NEG\%FO@i%R W&é%ﬁﬁi g

in few cel| types, primarily in melanocytes,
CANCERE ledrMarmsht7e 200 biand WiS. Am)lhaatumaNo. Me946%F (Rubdisation

No. s BERDRER°50), B! R o GFHAE s
NEOVARCUIIARIR EARERIORS FORMCANGLR UlAR W%g\hereby
SOVE OF WHOSE ABNORVAL CELLS PRESENT COVPLEXES

incorpqrated by THRORENNILES QBER?WEEhPEPWIDESaHW@OMW@&CID@Pﬂ in
) . I . b
st JEEIANGE 50 Bt ORI D e g szgpgimens

relateVitb amd Aysefull So ooﬁlhdoedn VART tHe pﬂb@émﬁmuéﬂt i Bpeetly, as tumors
ecogni zed b T.cell not her nel ani n

grow fheyXeridngrovth of Bew bigﬁﬁir vessedy Hhis Iy yilerséqad t herpecessary

to sugiﬁhag@&msas e %eﬁtél%fdﬁ ﬁ%%w&fnzh@ 'nﬁﬂo agégg%gn}adgﬁne%&%d

aught in U 'S Patent
ang105¢1£§>91$ iBtiBitorb bave eet ir¢pdred w mtse\m negfesmswmaew blood

vesselje gy gulaline s PR, SRUECHS DRty RA &t SREHI LS S TS
can HUspeelfieatlc! b cole@UBYCIndueldgNGTL against neovascular antigens the
vessels can be disrupted, interrupting the flow of nutrients to (and removal of wastes
from) tumors, leading to regression.

[0165] Alternate splicing of the PSMA mRNA also leads to a protein with
an apparent start at Metsg, thereby deleting the putative membrane anchor region of

PSMA as described in U.S. Patent 5,935,818, entitled "ISOLATED NUCLEIC ACID
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FOR A TUMOR REJECTI ON ANTI GEN PRECURSOR PROCESSED TO

AT LEAST ONE TUMOR REJECTI ON ANTI GEN PRESENTED BY
wooheAZ8S62 each of which is hereby incorporat ePCTys2006/023489

reference in its entirety. The immunodom nant HLA-A2

MOLE@}UEE EredOPRNGORE THRNA TV EL ¥ WAL ICE DVPRUS AR AE-8PECIEIC
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2
refr B ot U S PRI s Bl TR, bt

nmnbammsmsdsmldmﬁ hedbi éhoarporatpd By ecternad DOitsSmpisdty ik heaily
L at are disclosed in U S. Patent No. 6,025,470
identigak for P@Hlo poidy AGEF NORRSMAMNA. lies a\diffkaed/ cxpassion profile.

s AT S LB A B[  in

acid SWOPMgQW waf idemtifed aspobdessing b HéIAyAZ'Bmahmgmouf in

wo GPRAEA <y HELREuRR R RS ST e RE bR vilef i
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S3¥166]1- 4Tyroshmsaista helatihfeedyhitetic Bnoond thed ik icoasidered one

cancer. Addltlonally wi | d-type SSX-241-49 is only a
of the,9st seeifip mﬁﬁlﬁeﬁdﬁém %noﬁéf\é? il rentwﬁ%h Tysesinage {hegpressed

in feld Bt th’;ei hhﬂ\!ﬂ s in 1 5{1)3&%13/ : e u §LyeROKre? o BRE FoddC in

I mrune pons e of superagoni st
melamnadsog Sl“heeasdfmlﬂess nofC tyrosinaske ddeneTuAA fsotaughtain dnss Patent

574 Tobblo s "G i Tb e B P g g Mmprmao

FROMCA CEIMUBAR ABRORMINDETY SOMBISF WHOSEHWIBISORMAL BRINtS
an i nmmune response against a target cell displaying

PRESHNET (COMELEXHS QB HILAFAS/ EXBOSINASE RERIVER ERTIDESy AN

Mt FORe F B R A RBCRRIE LA Rl SRR B G i ied

by refidrite dn eIyl y | mmunogeni ¢ peptide, which may
prevent it fromelimnatin turmrs effectively in

vil0&67la anx@uAmléo G@JMMA 1 eMledangens; AypiesgRepagnizel by
T cefl ﬁ”%%othaﬁtm l{é?itcegfoteiﬁr e)gﬁgss@d VAT if hy 1egfé§ ip
I mprove prope nor nmunog e

mela@omadso drhepespfulmss of MeimsA/fMARlIbl es & TualA rmh@he maU S. Patent

Nos. LTS gnd i3y Fomngtiege Yl THBMa 1B Avp

THEH@UEE'VH\PD?&G@IGSTTI@ ARDCAYERAPERNSE METHODST, RS wRINEINg,
properties (affinity and HLA- A* 0201/ pept 1 de ‘conpl exes

Patens Nob SJ620,886, eritithod AU EFDWUGREIG D) SFQHENCE CODING

or 0SS~ o1 Ly 1 )
ForACHBRTEPHEHOS AR PR FERIBROESSEp To A
LEASTONE et PIOR RETECTION SONEIGENDRRESENTED BY HIRLAYE@ach
property it is meant generally, that the anal og can be

of which is hereby incorporated by reference in its entirety. The immunodominant
HLA-A2 restricted epitope from this TuAA is Melan-Aj¢.3s. It has been shown to be
produced by the housekeeping proteasome (Morel, S. et al., Immunity 12:107-117,
2000, which is hereby incorporated by reference in its entirety). Various analogs
incorporating standard amino acids, including an improved analog substituting L at

P2, are disclosed in U.S. Patent No. 6,025,470, entitled "ISOLATED NONA- AND
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better used for sone purpose than the wild-type. Thus,
t he anal og need not exhibit inproved binding,

W@ @bi188563/, or activity to be inproved and nmayPEWES2006/023489
show a reduced ability to nmediate certain parts of

oM, s o VK AR Al
THE DF oL hfth! s%&éb frﬁéoﬁ)‘a ¥ fg&feféhce li ! 1{3”5@3&? T % e of
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prof| es wth HLA nol ecul es and enhanced
i munogenicity. One of the nost successful exanples is
ti de anal og of Melan-A 26-35 epitope.
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n \/ t
cancls D AR E Sy bE PIRPALS 1 Byl o m B e o EdBentc pepride
whichlLdémAﬁlrﬂmt elunit ets lrdiorak @otmtlhla(ﬂet&dlgam SS(X}Ql spenifen oduwaone
aci,d resi due .at osH‘. ion 2. The e 7
respRpdcedy 8 56 AN RSTARRRIY FOROES AR { il enéhs fo
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nal o ner at mune onses
to stlglu?ate &bq une r sggégnel ogfg agiuﬁéem? 0 ramtl 68 né‘jsqutng 6%SPBP esagﬁpétaa
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treatrapitiagd eEcveRtipiholfneopiastioumdziml disgasepar khur st et al .
ved ti § a reactd v
pe[{g%@ r‘e gégng? héﬂﬂe?{dlﬁloﬁgé a%ﬁ@z g Eg1Ognlg(|;a V\Hogera ely
immudlofesit G2Htidd)iwidchn gnayesricdens St froﬂll etivnimating h8fGrs eIfsciGly in

whi ¢ her e orated by reference in
vivo, B REUBRE PR Lo CPien 9SG VBFBLEAIRL Bereghore potent
or had'a%h@t&e&f WQ%&EM@& B9fusﬁ‘1§ a Mﬂﬂﬂﬂm ?éﬁl& SS@ 3 Qxﬂ)eﬁog

HER- 2/ neu” protooncogene by alterafions of
peptld@ nt *a@s possibladigestintulae histrongsr im@Q0d resparBeand/or Bs@@pl&iy the

ich is hereby incorparated b f erence
natufly 8fkadind ThNe rABRIRIH B EPu Y bl BACE o Hinicdd pogponse.
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lqugsnlﬁg%eantsg@w&ﬁc@d \GEIsprgeacHEItY e h@asweldgw%ﬁaope were
w285 10 <o 0 B SR RO BD AR 20083 035 o

embonhments db)nhmpm@dd \irderiy 1tuamnee1h§/ gederaltyrthatethe analog can be
e ties. The i 0 es | ncl ude,

betief bRl o 53 PUDSE RRAOR §V i YoF o JoF. (hENBRG nPoq ap| xhibit

1mpr6wee?1%ﬁcﬁf1% (STMWW&I 85415 %0 b@ﬂﬁ]fn@v&i o £l ev&‘le SRRPE & ulced

such Secretioh, cytotoxicity, and tunmor ce
ability s mdlanemrtad‘epam oftthe prqccssvbut qcblditlmwgprohalt for eseainradther

way. Cﬁ(())rsesx_arrn%ﬁacgrlla\d sy thV\% ?am some act1V1t Bt nc ah%gt?v cr:aen bae better

in human systems that are tolerized to the wild-type antigen.
[0171] Previously, modifications of natural tumor-associated peptide

epitopes by incorporating favorable anchor residues have generated analogs with
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identified. Anong these anal ogs, sonme were

denonstrated to be the superagonist variants of the
wowiodAssppre SSX- 241. 49 peptide, sonme of whi ch WeCEHUSIVOMIR3489

to have nuch higher affinity with HLA- A*0201

imprGRATEHiRe ofles W@Qﬁ% iécgh%a%ag%ﬂ&a GineARGAR- Gpe

of the MbEtesucCSERRIN eREmbles HsRhe LAZTIS Rplide Hhal6e IMMURIaASA 26-35
with them The resulting CTLs could effectively |Iyse
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ip(i Ini eﬁﬁgl)% a%nC{ISpcg gglereérh anlf fgn geﬁ}?skg %%rct?la identification

and pdcbcﬁfcﬁme of esaleds toheSpnalifgarcoaia XQJréhkpbi(ﬁt at(lsmsd 2 ®ild-type
pul ations of T cells that have avoi ded S%Elt i've

sequel.odping fepethodseizciosed heorcim aanel QiOSMOVHSSA-Loit geedogs
basedS6H HRPRildYs e' &Hﬁer&g H?'dnﬂ &nfilld %%MH%@%F%%\&%F@% Wth a

nmor e i nproved inmuno properties
varietyed’ sm@sovgd @ulpemeaf fli hnutmprch@d ﬁwjﬁrtmrmgluéattﬁm asd 1acb|lim1te)d

.0f. b n t great to ro Ctl on
to, biging L1A8  REIEandohselerBemekToRY mariecties” ap diglogical
respofdclishéy af I’F}@J?'s@@rei%r? %’tbﬂ&h} raﬂﬂ‘ thmofLbiF 1 e)gslﬁar'nt“rﬁ?%lgg% with

' recognlzet e Wl pe ep It are nor
improyech potedeyc ehao retanq:ﬂ crfoys—aeachwgsmtheth@ wiMetypy epitoiei were also

0 the / or cnbreak )
identifigf £ AR gnd e Fafloss <HHE WRBA SIS benaFouBoiaksnist
I
vm1ar??gﬁt1ht@h>sfelldg§g% gsggzﬁg%@%?tla@tsbﬁe of %&m% &%ﬁ i &) Sﬁ%gg%h

n
highezinFy &t HLAGAGA08 Hooleacuihtnpeptilidllah abmplex gassessed
extené]e% %ab"’}ﬁtyl eARke anvé?ogsl’llggl}clet Ut hhahead %%Lrl?nsrhlgryeeresponses in HHD
transgenic mice immunized with them. The resulting CTLs could effectively lyse

A2+ and SSX-2+ tumor cell lines both in vivo and in vitro, indicating that the CTLs
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selected fromthe group consisting of. Pl1, P2, P4, P6,
P8, P9 and P10. In a further enbodinent, the anal ogs
w@ameh3sse2 at | east three substitutions at resiPCEES2006/023489
selected from the group consisting of: Pl, P2, P4,
ener@fed g M8 AMEHre & L entethe .
S anal ogsg can have sfjebs%3 ??J]t;#gggﬁéttﬁ%g@gtt?'%ehgs%ﬁhﬁc?th@Pe
that nagprally preserged etnfhedeliomtfaceshdn cpeptuisi@switia thd W& type SSX-

S titutionsg at residues Pl, P2, and P9. In a further
24149e¢#2%8?’ t,an"ﬁ?%se a’ﬁ’eg?'e&ecaéﬂga&ésf%aﬂlehé‘?ﬁ@lopment of cancer
vaccifdipsti tutions at residues P1, P2, and P4. In a further

-44 \\O 2006/ 138562 PCT/ US2006/ 023489 enbodi nent, the

pdBtTle aNsrwdivebiancmhbedimentss of t thei nventidn rdisdlebees hetkin
: I ur r odi ent., th eptide
includ 6 Soned BorsbbFE HRe Lemia it Brethasiaied by
sequeacitoR8ninbraci e elshedheRivhan bies RES [P 4dBsn n§§§-2  (SSX-
5 )pr duc%gl(fptove,d properties. In a further “enbodi ment,
4149)0 e JPgYdURY PeRbide CPodinermi Bavengireoipett verab gefitteid esnind acid

bstittiohD 8A di r I tytions cgn produce
S npr ove(ﬁhegwg%g%?? égsqfuel?ér%' gﬁ E?Pﬁ@teg nBBY ianﬁta,Pe’ REOHHE
other gperplare of dhs stavdard ceisof aminar adE €oinfYHBY echafitAIRLEAdIRSd,
b re i.I L, recagni zed by a TCR that recognizes the
denva{?\ﬁ%sd- eVS&%%‘&béﬁ’i%r 018%‘{1?431 or g dopesipndpsdd -apginchacidse These
analogy drél ubaMEfos SEkEHERhe (hD; gt - 17
o drélu 16Rihg ¢ ﬂa?é&et%eofqﬂé’%%rfg%@ Wﬁ@é?}@ﬁa{ clfss

epi tope arrays and ot her pol ypepti des
I MEEsndoHeR snelpedesanguethaesmpments arf the immone ssponseand for

o] . . urther. epbodi nepnts relate to
oSS ORI o BESETREAETEE LSS
embodinehtspdlthpapilogidave o lesdt l§ﬁh1‘¥ar§ﬂmﬁﬁ1@ld¥ut pl%BgrtiE@?d ﬁlg wild-

e

expressi.on erefrom The anal ogs, pol ypept 1 des

type cpHRRS 1 it%fﬁ‘geﬁ?nsaﬁac opRuSe e gg which diay beviedssen aested.
Such id [ nj 0si t.i ons,

e PR o Th Do, BT S22 SRR Ot e

of tolegiasiceveayybe expmtted cmsltthe mménd avid HEfferadeo g R halog B Rdp

. desiagn [,0176 [ ts relate to SSX-241-49
to stimtige Fetb oﬁﬂ?ﬁé Biiere pYRidehacertive srieotvadueateross-
A WildSFR bR VA e Lyl ther
e l,enbodi rtentl, SF%E ﬁaaﬁdg?o ;]/ ]a%:lgﬁéggptg{g n%?gqq]f%}e%% Q’%ﬁ gla%% 0§ °r
more o g npaunoleziciproaentics pefhiat they pobdeks glagtes effin@H der MHC

. [.D 1).... The residyes or, am no acids
o s ESERON (ORISR D IR SOl Sl 201
lower pdptRié amcélitrdfibls to cHas kiRl @yidkehe HRFLLHAN LIPS EFat

nE%e?p [ de,as nunmbered fromthe N to the Cterm nus,
recognizs the S AAYRSgeRIPPE hare Nmpker mahogepiss, ven andlicP%r amplify a
_reggtfvggpg,mﬁ' -tqroinal.. Valine in th
e onane? At elsﬁr(l)gts él @gpé:\wta htg})érquﬁfog Erend{ Rl 5oy Bre?'g fl¢tpacs
tl01T4] t hén pné¢ embydiment, ithe tnyaladfs daRenaelae feubteoﬂefk%sﬁthﬁga%
e

ot a oG8 R B g S50 oI PR R ThoPecth, 85 BAAREPFD
© filincn V8 aGRREISE o4 SSEE T B3y N,
selected) fqm tha gronpwonsissingiof: TIRPRNPEY B6; RSP anSEIS! iTh b fusRsr
embodftfiht YRE a@ﬂggsac% W gti lgefc’st three substitutions at residues selected from
the group consisting of: P1, P2, P4, P6, P8, P9 and P10. In a further embodiment, the
analogs can have substitutions at positions P2 and P9. In a further embodiment, the
peptides can have substitutions at residues P1, P2, and P9. In a further embodiment,
the peptide analogs can have substitutions at residues P1, P2, and P4. In a further
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i ncludi ng standard and non-standard am no aci ds, known

to one of skill in the art. A nunber of exenplary
w@pioen3sset ds are di scl osed herein, however, theCT/US2006/023489

substltutlons di scl osed hereln are not neant to be a

| d ||
e o B RS O £ S, 1
a furfBae e@bodildeht, thepéfiRleainhlogByarl hivd substitdfoMt2Q86uckIB F2,

PCT/ US2006/ 023489 nunber of ot her non- st andard am no
and Bfej Iasmr: ﬁH@a@@n%stW@rwbﬁé\ﬂw@ﬁee Pradyse ippRpvedproperties. In a

or y t
furth @6 ORA A b SR Blopcaf UM SrmpRiveli 3ok, iy forther
embatimentp rtude ceabstitytionsd icén padduoea mfproxpadpproqbertmnchm a further

reS|du s to achi eve, better HLA bindi.n files.a
embfigay TGS TIPS HSUEONS S DR PTG ORaH Hhdror
still REdIHIM L OR (HB2rdR208HikdsQRe mﬁtty%@ %dﬂeﬁ@ef @i Rboss-reactive
secondary anchor (Pl position) N-term na
with ghei widd-{ypasequsscendary anchor (Pl and P2 p03| tions),

bz ol TG BTSRRI S et

compitirigl the BpitorfelialtRy seqi@iets thascald bdprosdsed toCl&i]idrﬂB $headnalog.
t he anchor resi dues and TCR contact residues were

Furth@r sabedinangs rf&atre darirekric Fcide| nariichlarha BA¥A figsmids, encoding

[ I

such 38bop e 6 mply 5P Sl B4 AeiOf G o, The analoss,
the prﬂyﬂmpltldéd:’ibompdlsiﬁg fesi,t aminghe @ncobdisgonwrttae yacikiSRean all be

recotg %f[l on sites %P4 RP6 and/ or gﬁ positions), ble f
COMPARANTE | QaMYHROSENI RAMRPSIHONS yPRTicY R A fyjtgble for
1ntra@ﬁiﬂBQﬁ<§délﬁlelly A cBstiR@s irtRPEmbadichefRdi fi cations at

C termnal primary anchor (P9) and at secondary

TCR recognition sites (P4, P6 and/or P8 positions).
AnlFurther decamer anal ogs were produced. [0178] The
—%gle—é%gof whi ch residues woul d best produce anal ogs

76} nplE?MﬁﬂlIﬁélﬁ@ edlhte €6 SERVD) ngﬂzpﬁﬂ@ Mitfiniaf sebsticlitRas
de interactions, of TCR peptide

of thepesisede, BASTIRE Y doPOULD aNEY gl (B9 &? kbt Fither

embdief fe ST cah B8 dHGRLAAEARITBY the ¥SMYP L) Elabnbr foptide

with ttier degaerice )I(AWIQIEWY ($EQSID N@e 1k nthd edigleedr atmm!olahlels that
resi dues alr e i nvo

el 5P 8 FEBAIRERT FOBOLd0 IR es ary aitsh LY R diesieagigethe

pomﬁfn tha&uﬂv' thd- lloépylrae seshudipeRdan8nPed atr eg, theree%ﬁﬁna:h ap1
for the intended interaction, whi

corrasptbrehlzg acv ého dvtqrmédtadripysine mhrlﬁ9ngorr¢$aonct1h@yo vibe KC- terrmnal

for the,. nt ti hon
valife @ pofpatro R B B g e b cORFed BoY e phimary
activéy asPthe, mbheuléathah €heit altehﬁw@l'vte& rifl NFSr ieka@pREredidue B2 is
preferred anchor residue because it produces a_stron

desciibgde pidhe QVrienmingl  prémay panebpe dpeleculg gwhiley B9 (o1 Plggn the

decahnmgg)isi]s QE&EL%E& ggt}%e %rﬁ%?% J[etnlﬂilﬁl bkt RSk H@sdPéﬁ_'g&;%Eﬁ?&)S are

Ications o unor - assocl at e
prlmelﬁlyt opebk/ebyini TCRr pmafracttidﬂg_ f Swtstitutioas danhee amgsaminesacids,

ave geneyat ed anal with, |nproved bindj pr files
lnclumawstﬂﬂscf@dew dandspdiemiioass o PR OGN PIcS - A

I
nm%éﬁﬁ%%{ﬁa@ﬁﬁg%ﬁlﬁﬁi Sa%%dégar@ wmseé Hefeid, ovR4 €L tRE Rbb&Rutions

disclosed herein are not meant to be a list that includes all imagined substitutions, but

are exemplary of the substitutions that are possible. One of skill in the art may find a
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epitope (Valnori D, et al. J Immunol. 160(4): 1750-8,
1998; which is hereby incorporated by reference in

W0 e®6asHss2 et y) . The original epitope failed torEdDUN086/023489
stable conplex with HLA-A2 nol ecules as it |acked an

opti mal] anchor residue at _position 2. In contrast
numheﬁ of RikRroacstandpeh ampe. agidaiy catglogs jand raisranegs that may be
/ 06/ 023489
P Rl e O N R Bl I FRE 0t FLA A2
mn[lOéﬁ]I es Aamainbgreait mss1blmahmeweue|prydudedrby| medification of

{ t | I ZI1. ti t fth thi
peptidfanglY TGuliE 4t SEVEYT BT TILA TG HE AP S higdet Hppne
respoffSésS 1rﬁmd?ngt A tl‘ieelq Qgﬁﬂnﬁ@l ﬂrﬁﬁa@" anbhdrYPe Poﬁﬁbﬁ)o R€he N-terminal

predented at the cell surfaces. Simlar nodifications
Secondarsemtbva(mepbsnmm,c@ghep Di-teymigiat hrisparyyanst $eeendary anchor (P1

nor :,asS0C t epPtQ uch as 00 209-2
and PEINSHTRSE R SpRoN-CBSEal d s Sordf 48857 ana p2
positibfp an&\m-‘t‘éﬁmhrﬁtl :Eﬁﬁday arldR6P (PO IpvisRidnky FatiRrepegided with
its entirety 369-377 (Vertuani S, et al. J
modifigeiang| at t!wz(lel)or rgsiduesganbd6R cqmipeihresidupiemery produced to
cuculr:ﬁr%ﬂtr ppr @él?d al{c%f O NGSE- ef‘nss tl‘?e'g{e' rf'rﬁ)td}’ﬁcatl[)%n luded
hoi ce o OW many resi ddes to substitute Invo
modificakixsis rae teoON-tamiisali grith@ylsetdndaryr ashou@d asdi H’prem’ﬂld)ﬂs) and

retai_ning enough . of ualitjes of the
secodary,TCR régqept 1%@“@ %6 ?8190&1&0%) ’mﬁfﬁ 559%%
temlhgpgﬂhﬁﬁfs%y&lﬂa&pdntcﬁw (P irlaH@ P2 'szmQﬁ')e aﬁ‘d‘ %@iﬂ'&iﬁ&ns Ake C-
wo Substitutions can de to d-type
termipelpriniery ancher (PO) pndhek se@crtywy et recrmrl@om hlm PRoP6 and/or
subst ons, can be | d-type epti de,
8 pgyiiits) e et R er e RS St pblifeet: & WP P

W j0d78]y pe Tie dhbite - off WhizB] reGlney alould bédherdice dfaldgewith
peptide that is involved in TCR_ recognhition is

imprepeasl prgbqr‘yesslgb@lyq:d anabypig of w@gﬁj@fel\/l%pm@| interactions, studies
r e

of TCRTHBRGERNGbnbahd Brothdel'anofokO il WERE KA, M {2 ! Some

residaésoms prllrma@ﬂﬁ asetledimanggeificdnteyaction pnébeme ack sddonduriye or
the P p05| op or s d t he . )

evenyigtfigfilyi Vel 1, B@%@Wiﬂfg@ 515w |ﬂ? FF&%IUW anegulyetin the

blndﬁl Qo Ql'ié% ?] ies%é%cﬁﬂgbl'i}gd it ﬂﬁrﬁl‘éﬁgls' PHRRH 8B dithe wild-

|nar| rough i nproved binding properties, it Is a

type pﬂrsaites a@d)rsf@tlsd,l megningthei ﬂ@yazmjk avallufeb ghre iofended interaction,

iR SRS S RAS Nyt B IR Rty AP B Hokllon
Thus$ AASbEEe @aﬂab@lﬁ&napﬂieyné@pfdf@fredc ey - daar Be rb@bstltuted For
p05|t| on, PSG which also can_be inportant for

exanfjile; dhmgahr{e@ign:] C-ternus is egperaliyrd pasfemed anqhﬁéreémlle dgcause
i B L S 0 7 5, e
to substitltd yme 1ehidng. nHoweVe’t anddlﬁtdnmhs aefbwil iyt turhdﬁeassocmted

ydr ophohi c, resi due 3I SO can sesg a nore bul ky
pept ﬁ&PHOPqS YoDEQIPPIRERE davrasal] Fré’ﬁrhortrﬁ% DS AE egea%ratsrl a@a s

i
i U A 0 N RO B3 iy
One sﬁ kst mbsttsedcesﬁﬂlhemlﬂemsdho PGbi geptids hohles pf MeldnsAt 2eB5

epltope allggrrl]tﬁ e?tal 525 ntzmz%] ? 160(4): 1750-8, 1998; which is hereby

incorporated by reference in its entirety). The original epitope failed to form a stable
complex with HLA-A2 molecules as it lacked an optimal anchor residue at position 2.

In contrast, the modified Melan Azs3s A27L peptide analog demonstrated
-46-



residue at Pl, P2, and P9 can be substituted. In a
further enbodinent, at | east two residues at Pl1, P2

wanwePBW56nn be substituted. In a further enmbodPCENS2086/023489
| east two residues at P1, P2, P9, P4, and P6 can be

substituted incl.udi ng o or_.por. esj dues i nvol ved
e Sy dhinsst onmEyesPaThse oS oA Rk B eey 09daggater
immbrbb8RIkit) MhAOREwRARRR dGRRtcspart WaGTunizd Eé’cfen_?sf witR @8€ analog
resi dues on[ﬁ%.secondarl l'y i nvol ved in binding to TCR
genexgted; eongHe cplh immyne resppnsse thad wesre ablsdasecognize thx avild-type
. bst. i O sego T iL.ndi ng.-am aci ds ,can
epitoBE Bleshitld O Rle R0 Rk STpRal b BAR 3RE “obifilea
succesefhflg nwith amenyd othee ttumbi-edsbeiardvegitopehigudti asli GRI000209-he7
npl.ecul e, but preferably overcone the tolerance
ParkfuSi o BIID o6 i hfiiient. TSHEY 35 85-ASer19Pon et d anereby
: k&n ACEL AT 4 4 i zed
incoppA @by MiRercRg, 2SR, DI MR (VeI %65l 91
Immuroll.et B0}, 3500 -8 206y whivht isr kdrebyn snwopmateddtyi weiférgnazain its
preferable to an analog with nore inproved
nogenicity, because it will be less likely to be

r {0299y Zedhahoie€ bf hoWimdleetiiaing stysi@@in{dNE3 ddstte to
addition to substituting amno acids at various

substiyte; batish sesidues téhilegwidli iwtadning whaagh ehtheopalitieseafythe epitope

.V akii .1 MoSt . .
o {35 0] L0 RS AR i
one eptibodémenteond craxmomuBstithitivhsaiah ®e maderto kit Wileénds wptide. In a

eptide. In sone cases, additional term nal residuyes
furthey, smi@ﬁw‘@a mpre thag: W gubstitufrons  canghe Anader by fhen wilg-type
: ' s [y 1 Ral.:ePi an
peptid& RIAG Lt still BARHRERS %bmﬁgﬂgtgﬁﬁgme S rvg?cg Hﬁ’g gﬁ;étgfe,

anal ogue of the sane w th MHC.

| N0d8Mer &rmesly: llee pept oflethof pemideethmt! ik eimgblved sin TCR

trul y. anti geni call rss-reactive, .as described j. .
recogaiim isesally suGsed ¢ PEAUE e b amB e pebli
crossieh@iipAdfth 3Be AA-1Ypk apitbgd_3R- odel exainglle P PeptitRdflad SROWs
) that individual enbodinments specifically including or
incregsed |ipanung semeity is arefersed. aBecansentbe Eingsition anyecond ameweacid

Lfls t. i nal i.f.lan in_some,places erein
ot AR RBRnd SR OB bRy BB B sRiRS: glfoichng
improvedeintmonogdhkity OpemalBr girdugh MSIdveD baithO GitpettfessSai @ a

to_consi st essentiall% of a sequence it is to be
preferrd sntastifepn sits gnd 8 pumbshef modifisaionsyugre Areee in therexemplary

Lther . : t : I NuGEQSSs VAR r
o QPSR BRI SRIGESASRINS Lyl ve
carboxpyitemmniagl hsitios, BQ, which elsnean bakmpontent faMEEYbindihg.

e j.al |y between the ancho ositions, .can behave
STRTRL, | g 55 e Ssaenbabe ARaba oo MishiEe: HpSciign at
the PRHEQETE At sis@Xid¥B] mbfd IREYpIRBE RSB ¢ the a&iidots}{gé’gﬂanine.

entir?

10184] The N-terminal primary anchor is the secon
Ina & erbedimgnl e hydriphobit residuepalpe catepessess iagnotedulky side

. N- ' . mal, AL ot is.primaril
chaint, bEh Ao GRhiTRy, Bl Bate BF fopebd aleiBlel T Lmare
hydraphiobici fesiduensn @afurthes ehibodiment, "Risives Pai ai PY BAH can be

stahiljty. However, it may be secondarily involved in
substi with ‘more hydrophobic residues. In further embodiments, at least one

residue at P1, P2, and P9 can be substituted. In a further embodiment, at least two
residues at P1, P2 and P9 can be substituted. In a further embodiment at least two
residues at P1, P2, P9, P4, and P6 can be substituted including one or more residues
involved in TCR binding.
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interactions also. Thus, substitutions at this site

can result in a peptide with inproved interaction
wowaok/13432 nol ecul es as wel | as i nproved i nt er apCT/082006/023489

with the TCR -48 WO 2006/ 138562 PCT/ US2006/ 023489

0 The _al ani ne 03|t in th

b W32, o Tu bR cempetBEnS: ArpyTpliRL LG hos® pissiues only
secoﬁ&ﬁiﬁ[ﬁ%ﬂeﬂqg bifling RETCRIEMBE MIQO rbletulé Ben Mladvantageous.

nol ecul e. Thus, greferred enbodi ments _of the anal ogs

For peayeple, sehsfutiont pbseepndanyi SCBobindingn aminp agids can generate

i i
onal G104 o8 Bhnd SlEp B { R Bl AUkl D e BB %
the Mﬁ(h modeziutt, bnpreforablyhyebremho Hlef:tcmbll‘am ﬁ@lled ofcstlf-zbﬁigens
used Iudln any that is availa or
This 4s lvéﬁﬁlur %e‘f%w? Rebagiept who has (@negy @?}éﬁ’aawaau%& Fﬂ%erg@ dg the
d r r
aniighly) AR 1 IR Fe B U olghihol, b hiIGE, (bt retang, some
activitpcen hy gredgriableito anranalog adthdmoel lsflprtp)@dsmmmgemclbjulblcyause

e DR g PR Befn FRE SRR AT 0 T
a- pIBZPbuty raualt@ﬁlts subamhtﬁigcaxﬂﬁo RNE Nafavishd p@sm&@txﬁ&he

1 1s a sumary of the N-term nal proximl primry
defingd crapinaksgitones alenghsvaiingtst han raksoube susedr ase gaHogupaBMost

ory R B 2 O MR T Do

or bdtekeads of aSbepipide. In sor@S@sesl ¥ddNidnad tebrixiad Sesidxt Arecreyhoved by

T/2 reactivity (RINIH), al affinity (Hrs) and, fct
Protes S5 %ﬁe(fﬁw tion o2 S@J%Wg%%%t}%th@ dwgﬁafﬁc@stype or an

B R e e

alterdd Gngth & tiBly amigenivally 7822-8cachye,nar gesdribérbin §8N2p1¢12019>r

exenﬁiil &g)b(y a@%‘éﬁﬁ?@%ﬁ%@? %é 9:Pd7N§ OAgs%s 7 éﬁs be

undesswed ﬂiat%ﬁd{vﬁﬁ%l\/benkﬂkﬁﬁﬁérﬁs\(\é d@fical 4nc&c§n of é{%hﬁhr% hny
52887 SSX2 41-49 ¥A42( D- K D 10 NB NB 10
particular amino acid at any of these additional termmal posmons (in some places

herein termed PO and PQ+1) are within the scope of the invention disclosed herein.
When an analogue is said to consist essentially of a sequence it is to be understood
that such short length variants that are either trimmed or that retain cross-reactivity
are intended. In some embodiments, insertions of smaller amino acids (e.g., glycine,
alanine, or serine), especially between the anchor positions, can behave similarly to

changes in TCR-interacting residues.

1. N-terminal proximal primary anchor modification(P2)

[0184] The N-terminal primary anchor is the second N-terminal amino
acid of the peptide and is the N-terminal proximal primary anchor. It is primarily
involved in the interaction with the MHC molecule and substitutions can result in
improved binding and stability. However, it may be secondarily involved in TCR
interactions also. Thus, substitutions at this site can result in a peptide with improved

interaction with MHC molecules as well as improved interaction with the TCR.
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Al a Al a) SEKI FYV SSX2 41-49 (A42(D- K(D- 107 NA N'B N'B
NB NT Leu)) Leu)SEKI FYV SSX2 41-49 (A42(D- K(D- 108
wORZooBIBSM B N B 3 Val)) Val) SEKI FYV SSX2 41- 4BCHNs1006/023489

109 NA NB NB NB >10 A42 Nal -1 | SEKI FYV SSX2 41- 49

Kl - 110 3.9 A 3 A42 Nal - | FYV SSX2

a1 185K np B8 Tolhgat By POSGioRy . e 37 Tedspentsgagrce s

gene§§ béikeva® 1Bl Srohliréféed ¥er DR 15te§e?ct1%n ~L_?Wr't31fL tIQ? MH@‘%IML@C
SX2 41-49 KNvaSEKI FY 113 NA 11

Thusv preforrDepbodMEaB5EXhpEnAlos baG! @zemgmo@aat éhlg q:>081t10n n
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more‘rwﬂlsajnle for the development of tumor vaccines. Although the lysme at this

position is generally considered to be favored, substitutions can result in highly
improved properties.

[0187] Thus, in one embodiment, the original Lys 43 found in the wild-
type sequence can be substituted with a more hydrophobic amino acid. Any more
hydrophobic amino acid can be used, including any that is available or known to one
of skill in the art, including standard amino acids and non-standard amino acids. Ina
further embodiment, the Lys 43 can be substituted with an aromatic amino acid.
Examples of more hydrophobic amino acids include, but are not limited to: Phe, Tyr,

Trp, and D-Lys. Table 2 is a summary of N-terminal secondary anchor modifications

and the results for each,

Table 2
N-TERMINAL SECONDARY ANCHOR MODIFICATIONS

Categor Peptide name Sequence SEQ | Predictiv| Half- |Relativ|Stabilit| Cross-
y ID | e Scores | maxim e y (T1/2})| reactivity
NO. | (R/NIH) al affinity | (Hrs) | and fct
Bindin | (1/RA) avidity
g (mM) (native to
analogs)

Native [SSX2 41-49 KASEKIFYV 1 122/1017| 14.64 1.0 11 1
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improved and may have even been reduced, but other properties of the molecule were
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Table 3 is a

summary of N-terminal primary and secondary anchor modifications and the results

for each.
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N-TERMINAL PRIMARY AND SECONDARY ANCHOR MODIF ICATION
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4. N-terminal primary/secondary anchor and C-terminal primary

modification (P2, P1 and P9)

[0189] 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.

[0190]

stability and in some cases resulted in analogs with decreased cross-reactivity. Thus,

These modifications were shown to improve binding affinity and

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. Table 4
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TABLE 5
N-TERMINAL PRIMARY/SECONDARY ANCHOR AND TCR SITES
MODIFICATION
Catergory Peptide name Sequence | SEQ | Predictiv| Half- |Relativ Stability | Cross-
ID |e Scores | maxim e (T1/2) [reactivi
NO. | (R/NIH) al |affinity| (Hrs) |tyand
Bindin | (1/RA) ’ fet
g (mM) avidity
(native
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s)*
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41-49 (K4A1F, A42V, HKVSDKIFYV 152 21/8#21 13. 1_8 1. 1 MAan:o
>10 Pri mary/ S E44D)| econdaly |Anchor TCR sites SSX2 S)*g
41- (KA1 E_ A4V _|EVSNKI ENV 153 20 | 2054 8 97 1.6
MA?;,Q ST AR S8 (VSN |57 [, VA4, TVBSKT Fiv M4 | 10
on A__a = A 1N I_IIII("\ o O (& [
20 15s% a8, (kAF OABV VSNV | BE) NRSAE a - os b s 13
P42\ anid s K LRV 158 20 T B0ba 1. B 1] 1R b $lo| BaT
SSXP5SX2 4499 (KAE, EA}ZVNWKL 43¢l [2Y¥842bp 28/ | 2054 40248 3
0_4|¥§Lh 10  FA4Q - 5AVWD 2006/ 138562 PCT/ USP006/ D23489
Cat @SG@N-‘*%WM@‘*%@@%&FYU o R0g| 28ER92P) U ct i VA Hal f24 1
CAlnr Ao v (. T1
r(CI( -l | TECA, T T {_/
reaq ’s‘sbd 4‘?&%MWR%1\?IIVFW g f |6ﬁfi ;1;;/???4'%"} 5 9'% a?]%l Bi ZF%dI 10
(17 )(2f4¢l49 (K1 ENMMNJ2vARV SEKTNYe) [ TeRT |1 VRVA 128 | 1.1 19 10
146Nle) FYV
SSXZ 41-49 (K41F, A42V,|FVSEK(Nva| 163 | N/A 6.21 | 24 >24 1
146Nva) JFYV
SSX2 41-49 (K41F, A42V,[FVSEKIFTV| 164 [24/1531| 3.9 3.8 24 >10
Y48T)
SSX2 41-49 (K41F, A42V,|FVSEKIFFV| 165 |22/8421| 8.8 1.7 20 10
Y48F)
SSX2 41-49 (K41F, A42V |FVSEKIFSV| 166 |24/1531| 3.8 39 20 >10
Y48S)
SSX2 41-49 (K41F, A42V,|[FVSEKIF(P | 167 | NI/A 106 | 1.4 24 10
Y48(Phe-4F)) he-4F)V
SSX2 41-49 (K41F, A42V,|[FVSEKIF(P | 168 | NI/A 585 | 25 >24 >10
Y48Phg) hg)Vv_
SSX2 41-49 (K41F, A42V,|FVSEKLFT | 169 |24/1531| 567 | 2.6 24 >10
146L,Y48T) v
SSX2 41-49 (K41F, A42V,[FVSEKLFS | 170 [24/1531| NIA | N/A N/A N/T
146L,Y48S) v
N-terminal [SSX2 41-49 (K41F, A42V,|FVSEKLFT | 171 | 18/109 | 6.3 2.3 12 >10
Primary/S |146L,Y48T, V49A) A
econdary
Anchor, C-
terminal
Primary
Anchor,
TCR sites
SSX2 41-49 (K41F, A42V,|FVSEKLFS | 172 | 18/100 | 6.2 24 N/A >10
146L,Y48S, V49A) A
6. C-terminal amide
[0192] In some embodiments, the C-terminal residue can be modified to

contain an amide in the place of the free carboxylic acid. Thus, for example, if the

peptide is a 9-mer (nonamer) the P9 residue can be modified. If the peptide is a 10-

mer (decamer) the P10 residue can be modified. Preferably this results in a peptide or

analog that has increased stability in biological media, including but not limited to

blood, lymph, and CNS. Preferably, the peptides can retain the other necessary
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to analog s) SSX2 41-49 (K41lF, A42V, FVS(N e)Kl 157
NA 13 1.1 NVA 10 E44Ne) FYV SSX2 41-49 (K4l F,
WOMRY13HB¥S( N\va) KI 158 NV A 3.8 3.9 >24 3 E44NvBOT/BY206/023489
SSX2 41 49 (K41 F, A42V, FVSEKLFY 159 22 / 8421 7.8
3. ..146L) V SS 41-49 (K41 F, A42V, FVSEKVFY
acﬂ%?f 15 30501t 97 SRglqs RpakTcster yacqlgﬁé\?p o ass g sMYnoRSD( Lablerd is
oFUSEKIEY ahfide ABditic8dA AdIhdrefuldZord@n, 146M V
SSXZ 41-49 (K41F, A42V, FVSEK(Ne) 162 NN A 12.8 1.1 19
10 146N e FYV SSX2 41-49 (K41F A42V, FVSEK(Nva 163
NAG6.21 2.4 >24 1 146;.\‘5(% )?:FYV SSX2 41-49 (K41 F,
A42V, FVSEKI FTV 164 24 5503.9 3.8 24 >10 Y48T)

SSX2 41-49 (K41 F, CAEWITRYSEXMEDY 165 22 / 8421 8.8
1.7 20 10 VARI:) SSX2 41-49 (KA1 E, 42\ _E\/SEKI ESV
Caterh66 Bbtide nhm31 | 3scfuehc® Ak | PAQictiviSiD) S&Xé&/ 4 tbifiO|ctdsd-1F,
WAARV, FVSEKI F(P 167 N |AQ1@ S6ords ihagimh [0 Y4 &TRNesadtvi
hel 4F) V SSX2 41-49 (K4§f (RAYH), aFvseqifW('tas ky mnd| 85
2.b >24 >10 Y48Phg) hgiy Ssx2 %‘ U F, Ay
FVSEKLFT 169 24/ 1531 p.§7 2.6 10 146L, YaRhad
SSX2 41-49 (K41 F, A42V, |FVSEKLFS 170 24 | 153fo N A
NA NANT 146L,Y48S) VY N-terjm nal| SSX2| 41- 49nziagai
F,| A2V, FVSEKLFT 171 18|/ 109 6,3 2.3 12 p10 |®

Nativer |SSE2 ¥1-6 1461KAsERIFYV VU9 APR2 NodTlonkrly 1.0Anchor .| G4
C- t e|SHKR41-49-NH2 [KASEKIFYV- [17] N/A N/B N/B N/T >10

terminal NH2 3

amide
S§SX2 41-49-NH2|KLSEKIFYV- |17 N/A N/B N/B N/T 3
(A42L) NH2 4
SSX2 41-49-NH2|KVSEKIFYV- |17 N/A N/B N/B N/T 10
(A42V) NH2 5
7. Decamers

[0193] 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-24;.50. However, because the
wild-type 10-mer does not have the correct binding motif and showed no
immunological activity, a 10-mer was created by substituting amino acids at the P10

position and identifying the effect of various wild-type and analogs (see Figure 1B).
8. Remaining residues

[0194] With reference to Figures 1A and 1B, any residues can also be
substituted with conservative amino acids. Conservative substitutions can be paired
with any of the above substitutions that can produce an effect. Alternatively,
conservative substitutions can be specifically at residues that are not believed to be
involved in any of the activities at a primary, secondary, or even tertiary level. Such
residues include P3, P5 and P7. For example, the Serine at position P3 can be
substituted with an alanine or threonine to produce an analog. Typically, such

conservative substitutions do not significantly affect the activity of the analog,
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Primary Anchor, TCR sites SSX2 41-49 (K41 F, A42V,
FVSEKLFS 172 18 /109 6.2 2.4 N A >10 F--1146L, Y48S,
WO/2@a)38565. C-term nal amide [0192] In some  PCT/US2006/023489
enbodi nents, the Ctermnal residue can be nodified to
how@x%@hﬁ'sﬂm@'énﬁﬂiﬁﬁeﬂt@th%? BarPin ?&%ﬁé)éer{anﬁaéti:yﬁ?es%?ﬁpchéé | Grtain
acid. Thus, for exanple
aCth(ltFﬂSnarrer) the P9 residue can be m)dlfl ed. If the
peptide is a 10- mer (decaner) the P10 residue can be
nodi fied. Preferably this results in a peptide or
NY-BROI Qg thatalé@s | ncreased stability in biological
media, including but not linted to blood, |ynph, and
195 of d¥laibl featurereregandinede yariein of embiodiménts anchaspects of
/ 06/.023
anal GRS e M BRI o LB 7 B2 ¥ eptope
It is \t(abc iundérisiod dhatasich lisclozueoig efso d@hb?ﬂ@ ﬁd) $hig aﬁtltlltlml?sfef Yuent
rm nal am de. no ations and the results for
epitogg, (PP P R e TSR SIS el 6 T B PiZSH Tk o of
brevibequence SE Predictiv Half- Relativ Stabilit Cross- ry
e Scores maxime y (T112) reactivi ID (R NIH al
af [ilfek y Beabpdimgnts redate MOaBilogti of the VBRI class I—ms(rmk@d T cell

o UM 950 SRR 13N B R o
these%naﬂ@sNﬂﬁt EASBKIgrdéssed hyNbAPY B e.%rﬁ“tﬂe ekﬁ%)et %%I\%éa%d
NH2 am de SSX2 41-49-N KLSE

nuclig ‘fwlés that2qxprgsp the amploey 1legmmﬂ@swasaaav1é\snnﬂm 1 itpraved
1mm1hl{o¥bé\u¥ pMp-grtgeg coﬁf%é%wto %1’113d-type epitope.

[0197] One embodiment relates to methods to derivatize and improve

analogs of NY-ESO-1;s7.1¢5, 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.

[0198] The epitope NY-ESO-1;57.165 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. ef 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", each of which is incorporated herein by reference in its entirety.
Methodologies to improve the physico-chemical properties of the peptide NY-ESO-
lis7.16s have been described in 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. However, sole manipulation of tﬁe C terminal cysteine residue ignores the

advantages of optimizing multiple residues throughout the peptide for major
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7. Decamers [0193] The length of typical MAC binding
peptides can vary fromabout 8 to about 11 am no

w@eioda3ssee | engt h. However, nost of the previ ouRCHUSEE023489
HLA- A* 0201 are 9-ners (nonamars) or 10-ners

(decaners) ., Thus, in _one enbodi the, apal og can
histqgempatibifial O4HSD andior i pell Pfﬁ@ﬁgre wndig: 3hys dgyond the

pracHE Y of mupa?ﬁ | e gg‘?emdi‘ﬂel ety d?@ﬁﬂsgdéﬁ?d'le IRt AR 1H§ﬁ(€atm

e correct g nmotif an i munol ogi cal
addigiobalairting acads]tbmnghomhe peeiiee dobgxasibs tsilbsiitutings &am housed

to i Spflbide i inisn B SICARARETOT EE8 P Saghrésgitne

effe W@Bﬂﬂhmoﬁe@bl%@ [0194] Wth reference to Figures I A
any residues can also be substituted with

col®¥ at | Kmbedimentsaelatsto familiesrof pp we maie peptides o dwor 10
am1r§ a 19? 119 %I{ ‘ﬁgrelmehrb P% u%{nce % 1%%1%\/ cﬁsykf% lkgtdtotﬂg human
408 2od0E8 “an BT ferna ively
candéﬁtb‘i&&‘ ccaE)lamﬁgauNQLESOt]i @#I‘E-E&)llggamg)pem fi cal ly at
residues that are not believed to be involved in any
of the activities at a primary, secondary, or even
An@g{&gg ny level. Such residues include P3, P5 and P7.
i r exanpl e, the Serine at position P3 can be
su ki&Z(lOl] ut eébherralogain gehemllyan analog pﬁdﬁiNﬁé—ESﬁ)-@ setkscwitlathe

seaiiee SPEMWPEGG oY aXo: 2R0° HakBitsrf ShetpHL itaiagatifho
a01ds %ﬁe MEXe200 6t h3RDedelPsd (144d3R0E60L BB Res Bpm&e{sepﬂde -MBEor

nbodi nent s they can I ncrease certaln activities or

TCRd énferaetiansc diar axamples the, Cysteine avherEeaenmisys isoeenaralyoyson-
prefélg 1(? glllchw?né{sﬁu%alsecagssé e(ﬂ)ar bf! %r A S%IO¥1 1I1teract10n with the
o and aspect 9 ﬁ

HLA m&a@ﬁdat}mu Eit V\Qilstlﬁ@ﬂy gmfaml ﬂoysubmtaﬁe t&p mbslmb tidowéer,
o be understood that such

ep t
althw@dh% §eme a@ogn% Pé b g?t@aaalyaorﬁ%rr@% 1t Wah fpuad shat solstituting
d
%’hﬂ:ﬁmd ﬁ&#c‘g?&' ]%eﬁglﬁé gﬁ%ﬁ mveg g\l}ﬁé}?{tﬁbs g?g%%stﬁé € etidihd at
posﬁnh)d?ﬂ ixe gereerallyl at@ptableriait cxgubstrtﬁtlmgm MdEopiobhss and/or bulky
I-r [ chII.ltoeNYESO
aming PR S B R TP s YR d e i e grimanily
invdl &S & a{éairfeaacttdﬁawﬁaﬂmbfcm Que SRR end WPARGWES PHRIQBHCe
the epitope anal ogs, and nucleic acids that express
genqraldy é«vramgespolm@, andlinghe case 0faR® asiaiomatic seneratr pwduced

tles conpared to the wld-type
pepté%é%“\%gﬁ%%r%%??&pa%eer enbodi nent relates to nethods to
derno2myi zeOad dprefepredV embadialedg SreliiesNYo Eﬁoﬁaﬂdy tH£5Shas a
al ong with_specific sequences that encqnp

sub%%m at the é?ﬁsposw abprsysuchambaskimentn th?t sqbétatslfl% §an be a
hydﬁ%%&btlléglﬂl%] 1Y} erh@ﬁﬂﬁocmﬂeﬁﬂ Rhe subMidtdd Uil 9asa blulky

rising standar non-standard am no aci ds singly
hydmphohilc vegidueusin another embodlment the residue at P1 can be substituted

with a more hydrophobic residue. In a further embodiment, residues P1 and P2 can be
both substituted with more hydrophobic residues. In further embodiments, at least
one residue at P1, P2, and P9 can be substituted. In a further embodiment, at least
two residues at P1, P2 and P9 can be substituted. In a further embodiment, at least
two residues at P1, P2, P9, P4, and P6 can be substituted, including one or more

residues involved in TCR binding. In a further embodiment, the residue at P8 can be

-58-



conbi nations. The anal ogs can result in peptides with
retained or inproved properties. [0198] The epitope

WODBESES58157- 165 has been shown to be present ePICTHYS2006/023489
NY- ESO 1 expressing ceII i nes, by measuring the

subsfgﬁtcgggthsg Gl Iagxp resl ueEX xt | Vgetsyqut%_g% g\tzk;%ug éfgtgtll)l% are
sho%fnplg%{egmmmc 6,274, 145, entitled "1 SOLATED NUCLEI C
ACI D ECULE ENCODI NG CANCER ASSOCI ATED ANTI GEN, THE

ANTI GEN | TSELF, AND USES THERECF", each of which is

|n oF, its irety.

oG AR MR PSR! SRSl
pr <[)(mﬁ21] [ esTlmef I\]tﬁeanmebprldmr)N\(nﬂﬁ@ls 1h& Eecdomd Wasrenibsleamino
6,417,165, entitle

amddﬁh £ be@ t@e& %E%%}WR@XI%@%@E%WRE though the

orlgiﬁﬁl ¢ Rudisie | 13801 PRYt AL S2EidBRIUE I Hbnb¥refe R € FEN ‘%?ndir{%j kd She MHC
entirety, and can consist of replacenent of

molctceliemsnbﬁtltldyms shmeraguch a mphé¢ waili imprexsiddsndihgt Thus in one

embR G 6o SfipfARACsL0Rnd B i 35l B Shdigpdd o oo futed

withtDsiehifagly ToRtnh 38 hiydlohdtae afiGnovidill. A6 hydléépghebicyamino acid can
However , sol e mani pul ation of the term nal cysteine

be upeds itpjuding 9Be dhet ihavailable dnoa des 1pknope tpag ﬁ@slﬁmm ithst &,

it 0 R U PR T e

embOdikent, athel bxigindl I(mll ]58R&1ndmtm1bst(ﬁ[’@&)w1ﬁ1 mdiorﬁghydfbplﬁqu amino
mut ating t Cys . residue,

.,beyond t he r aI
acid ROSESSIng @ %%pg?‘?f&meﬁ )9f T }tfdgppl}pénc amino acids
incl@d| 'o{lii 298]t "Hi]ﬂlféﬁ t@CLg@ Vi e gmyt%ta}ﬁn&%%ﬁ%d FI@&rleucme

exarrp , Su bstitutions cah be use further dp Imz
and NoevahinadiFnghdrpa Mhtled diderchdiéRan e Heamhstﬂmteﬂ h Hteferably, the

ables nore effective a atlo [ ni 99]
subsBA TS o7 i@ el P RS Ao e iy Bl olagkc
HowRber 1196 rés@duearﬂh)n Be §&:‘oﬁ§aﬂ19 dr Q&gi'éﬂlyr i%'v@ltv@&j 1rpTC§eﬁh¥é?£tQ§>ns

to amno acids 157-165 of "the human cancer testis
and gubslitudions cparplsvesdt D-impr@edr&DOitionHythd BER. Anal og
desi gn [0200] The analog is generally an anal og of the
NY- ESO 1157-165, with the sequence SLLMNTQC (SEQ I D

& DPraPpR ey aBPEo P aticaben hevi ol anal yees
o ITBE PR o e gl B amp iy the A

termf@i3-or 16T EHi§ edicdue GhiFvolved iifl dben ds RitdrhctbASS TREtresidue of
roduce a strong interaction with the HLA nolecule

Ser 7dwa$ Hedned; as agesondagh pycher @sedueela ipterasting withudbAtrAT G201
moléc%fé qy% al%_éiO @E% Eéc} n ’a’le dlgpelfe?:l? 0}1'19 hs?r{e' P& ﬁ‘trecp ggor% 'toQ c.lgrt%m
genera ts

oundt a ut 1'ng

degradfl H\heféﬁtrb Cmﬁd)ltﬂilcﬁhcm‘s adubie msmntgederaw donel Iigasrovient analogs
properties. Further the L%§C|ne at. position P2 is

that grefapre immunegele aml morpiitablerer theudevelgrrcmd twppbRcsines.
Thu@REbHtuthis K¥n result in a variety of improved qualities.

[0204] Although the Serine is not considered "non-preferred," a number of

substitutions can result in improved qualities of the peptide. ~Thus, in one
embodiment, the original Ser 157 found in the wild-type sequence can be substituted
with a more hydrophobic amino acid. Any more hydrophobic amino acid can be

used, including one that is available to or that is known to one of skill in the art,
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amno acid resulted in a peptide with inproved
properties. The residues are primarily involved in
W@ b@oi138562 action with the TCR (P4, P6 and P8) BEDUSIH0E023489

preference generally for sone polarity, and in the

incl st@hddr§ HMind RMBIng S ns‘?%r@g%&’ fﬂ 3(989 EQ( 8 es Gt more

wi th favorabl e properties e preferr
hydrgplhphic e acidsdndude, butare antlinijed tvaPhédByrAT 1p, and D-Lys.
substitution at the P2 position. In one such

enbodi nent, the substitution can be a hydrophobic

r e3i Nﬂ&rlﬂlﬂaléplfuhﬁf')hﬁid SIEbREA Bdlﬂcgﬁoﬁﬂg‘?tdnwi)on can
be gﬂeky hydr ophobi ¢ resi due. In another

nng&? ntin Qlﬁeem]@ﬁllé@@, h@th@rlm@amrﬂesesuﬂmkity tindhed residues
WereV‘éﬁthlﬁte@DtroereQMg 6P m@%g&& [)ﬁﬂci gg tg éﬁe HM] molecule. In a

nmbodi nent, residue
furthsmmbcpctlmtem;l thei ddmbtaxubsthyﬁkrmpbahuea ihpsivel %ﬁabﬂitﬁ of Hﬁqﬁﬂx%rto

the 13ERBOEHSS: 1 Bt Srabodiveats ek bedgeainlen stk eastnot
improved dndsh&HBsveadveR IbeenD I%dfi’&q b ot p?(gpeélgng otfltﬁ uf e%oulﬁ,évere

. further enbodi nent, ast two'r
impresged, puch agmativey ormmcditimintd tolarized indieitisdi ng one or
nore residues involved in TCR binding. In a further
embodi nent, the residue at P8 can be -58 WO

2006/ Wn&ﬁﬁﬁﬁﬁ%@c@ﬂmg an%HS’ISt;? ldjt@ Qepthinlll Primary

onatic residue. Exanples of the f oW ng

m"dﬁ{ﬁﬂg?ﬁ‘(]ﬂ?n HrandP®  shown in Figures 13A- 13C 1.
Olg?ﬁﬁ]‘ naIThQr@)férﬂﬁlllalpJ}}s{gﬁ{e of! [}gﬂ%ﬂg l%)jelsf I?C Islggéﬁﬁla ally a

02]° The N-termnal “primary
non-mlefeemmandior aedidue. Bn:caﬁisethustrB:ﬁdll&f«‘i@tg!eﬂ&rall%:I Bﬂﬁ)arll}l 1n'v§lv‘éﬁ' h

N- t h
the iRt o U Teotble Hoon hormsplaised o svhshinge wishusetian
resulf By a Qtrﬁﬂgéiginie@acttllaﬁ Mthmf?@ Lﬁa&& uie! bslt‘ﬂuts,llj_tﬁllﬁ)gp l%ltlﬂn% e

produce a rove
showa ¢, HaPLoER [bln ltgafﬁmtg iand Istabldalty araBinf smmwcalséls feldted in analogs

with \ﬁ@érgﬁstgg FC?O gﬁ%l:}/g’[?hc n%ﬂgﬁ%% é}lli;}iq%%seg]éq \glu}gsﬂﬁglon to the C-
termﬂm;&‘j cap heshmltc i uaslwlnh: amprdiRd Uﬁﬁ wﬁl Al dfdétQtQ]uBF ithput

d gt is available to or that is to one o
ecre?ﬁ‘? tHRSSApgctivity éiowwrg Hls@thmlcbdammts, the bulstianion to the C-

B 20085 L BN 26 Gy b IRt o

decreaspd rcmzﬂsabaatlvam rRecadei sbsit6RorD OF §8S Sdsiiflichal %&y pfe'vfiﬁusly
of nore hydrophobic am no acid

showay ﬁ% Pff’a’é‘?x H{rﬁo’.fﬁdepmd% ih e e peefeablg, prodice pdp@demm are
more SmEFbVHID Wh yﬂhbcllﬁ‘&halon'\%’ehe% NMucang lggurl% aas Well as other

Furt her, a naphthal side chalncan al

interagtignst suchtas dhe Reegrétiabby thetTER. Fhixs i bathé OMbsEfIehisSthie T-
with the HLA nol ecul e.

bi ndi.n ability
tGMI%ﬁrBﬁ‘ss\él‘f‘HIOPhﬁag "reg%%lfag é?“ﬁw Igzst Bg oihgs sesitusion; dixamplas| of
amind 86i0|svbstitutionkG3 Het €@ fiRANcluddn ¢t
al so result r|1n i npr oved 1r eCOSI’I]lId?I gtrl]ts%{%slﬁw IH{T'IE%@O C\%ﬂne
lysinenglpripg andliseleuséiedar y anchor modi fication (P1) [ 0203]
- The N-term nal secondary anchor is the first am no

acid at the N
5. N-terminal primary/secondary anchor and TCR residue

modifications
[0207] The primary residues involved in the interaction with the TCR are

generally recognized as residues P4, P6, and PS8. However, other residues may also be
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termnus or Pl1. This residue is involved in a nunber
of interactions. The residue of Ser 157 was defi ned
w@g00a/13886Dndary anchor residue in interacting PT/0S2006/023489
HLA- A*0201 nolecule. It is also engaged in the
cti eTc receptors.to cert ai
involydi T3 inflacioh ta W Essls Giiear, 15 REE GRbOdiEnE oB8 o Gipte of the

sitesg R4y envoORE iR GICH Bdrhétich c%ﬁ%le QEBstitktbdto REEAL 4Eimproved
i mmunogeni ¢ and nore suitable for the devel opnent of

mteltagﬁd\fm rederpbles theser pubstitwions enarate disterediicr analggs that do not
B0 PGBl b BR R AL MRHE A g

wildstyps pe;itiatbs olmsOneaathoa&ﬁéﬁt atneasﬂmdjpepi squltmﬂdn&&n% ifideded
I.n one nbodi nent, the original

Ser
Wlth15t7fefimm°a fi‘%%stﬂtﬁﬁowai dPO{SlFB% Bl §ienbdor 9. bl epp smbedinept,
r
il SRE T S BRSPS, g8
embbtiaent, sranaticl aatihe amds oan bdhsubstitatedrad e R&opasiionof ski | |
in the art, -59 WD 2006/ 138562 PCT/ US2006/ 023489
i ncl udi ng standard am no aci ds and non-standard am no

acigds. Exarhied aphideore hydrophobic am no aci ds
i nclude, but are not limted to: Phe, Tyr and

D- [9208] 3. In-sogren¢mboedipentsathy Grterminal cms;émtycan e modified to

con%%?# %@@%ﬁ?ﬁeaﬁf %e ap (éhep %r)ee [;8%9 hcI i ”jhﬁé‘bf% ple if the

secondary anchor res

peptidehis tai I-hiee (:hoh@mé@&hd: 1P9 i r&ldm@\f[&dmbdllﬁéd ngf m%fpepuaey istD10-
| ecul e, further enbodj nent, the double

h
meri(@%égiléﬁ}go 50 5?%%@& '?%P‘é‘*ﬁé@ Srefeiablys fhipfesylthin mgentiie
or aﬁeh@ %ﬂ‘aﬁh&"%@ﬁ‘ééﬂéea ste{bg‘ln%g{l t’oﬂﬁfri[%r ove%i g&lﬁr%mé I%ﬁt Hbtrlﬂhi@&i to

or sta have even
blooldeblmphedmd:@N,S tih’efemﬂip,rthp popeles resindheit b‘élerrmttenmbseto result
such as act.i V|]H$/ or recognition by a

mal?ﬁrfai‘?g‘?g@ %Y%?F%ﬁ?noﬁasﬁlfné‘? O8&% pri mary/ secondary

anchor and C-termnal primary nodification (P2, P1
and P9) [0206] The C-term nal cysteine of the
vvi 7d- t y Pecpapxsi de is generally a non-pr eferred anchor

Ny I
| IHE PR M e BREl G i Bbont g o
abowtam dpdinp beitlennr leﬂgtho }mib@Tet trhids® of el prendsudlased HEAUA 0201
in a stronger interactjon ‘Wi th the MAC nol ecul e. Thus

are Q{15 (HERRNES ORI Bers Klsrmers)- i Risoicons sabartimants thei anplog
ul
can \?\A@?hﬁ) d\ﬂ@ﬂ J)f fh¥ aﬁ?}?g}gg S}%@g@gxc@ W%SW? 157- %?eml-fogfeg%\albg&ﬁse the

ecrease tivity i ment's
wildttype sUbsiet t dresonott chavbhethe- cbnea‘n bun;hngannastds aht shoveed no

tide w.t oved bindin ar stability w thout
iRl il 0SB oy et sl 2o atidd af (he P10
posﬁB@Qin iﬂ@l&lf?lngttﬁ@eﬁé@%Y 'v&ﬂi’&ds‘i‘ﬁbdlﬁcétﬁﬁs fsee F?g&ﬁrém $80). In

result in petl de with [dgrove |nd|ng and/ or
one gmkpdinient thﬁ teﬁlc@qm that overe d easubstituted fonrtbacmldftypy at the

use subs of ,this residu
C-eRRRH G v il 2o, Bl alotrgp By i 2 rareing,  epcipe
1solé£meme[w’11gea&k1@mﬁlﬁduce peptides that are nore inproved
in the interaction with the MHC nol ecul e as wel |l as

ot her
8. Remaining residues

[0210] With reference to Figures 13A and 13C, any residues can also be
substituted with conservative amino acids. Conservative substitutions can be paired

with any of the above substitutions that can produce an effect. Alternatively,
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i nteractions, such as the recognition by the TCR
Thus, in sone enbodi nents, the C term nal

wG@ipsti3gset i on can be paired with at | east one PCTIES2006/023489
substitution. Exanples of am no aci d substitutions to

consER)%tlg“e El?&smlﬂﬁ&ﬁs C{i}‘?}) ﬁemﬁé&llgiﬁtereﬁ? es thg' d o{ Believed to be

ySI ne euci n e
lnvoNed en mm af theractmmysé sec prichary seconidary, aﬂdveﬁ(faﬁhﬁﬁledé!le Such

B SRS BRI Rt LSS ST e

o T B s g s B B 83 080 P SR witn
an alanio¢ verd threortibe th npredact iann anaiog | dypizallpxtach .cohseromnive

s, B SR P R Pl BVl i some

embédifiishts tHey amay NMBERYRA certdih €4S tiedNor BEQERE ardhin a@ﬁ%ﬁes
subst [ t ut| ons enerate heteroclitic anal ogs that

Becayss of thet ofpctiangiihii wikely thaesuohiconssireative @ubsbmuons
will Hé«%facﬁgﬁﬁ&{}fg eff%t%ﬁ%@)ggf'&?&#ﬁ§ lt%E the wild-type

pept one e 1 east one TCR
substitution can be included wth at | east one

PSI@UbStiéuT on at position P1, P2, and/or P9. In one
25 amino acids with sone polarity can be
fitf ut et felthresPBear@ing thiSyarldly 8f érgﬁé(ﬂ%%nts and aSépgcts of

odi nent, dromatic am nG aci ds can be substit ut
analng alesign pars i disdosed 6aboRet eithem genaatiyd er [ £26p3licdn te garticular

. the C-term si due can be., dto
epitoBhTR N kS ony B RatRTETY e SBP adblicibin iy Fve and
subsétictit epid ;!Ss Ekplicireatdtingent bf it diReRbbdRill Iﬁm?m‘iﬁ?:ﬂ for the

(nonanmer) the P9 residue can be nodified. If the
Sakeﬁg Btevif® i s a 10- mer (decamer) the P10 resi due can be

no d. ts in.a ti
Tolap PR e BB b8 APBPLAS g i
T celllrepiut(me RSrMAm;zga,gﬁmePﬂﬂ{PII (SEQ BYIND 42} E@@geptidém@bmpﬁﬁlﬁg
erably, the peptides retain their_ other

thescg 3105 e O Geonersed BY B Pknid BEFsens b epitepe analogs, and
nucléi@%@id@ eﬁiéto&p%ss 3he %ﬁalb Eﬁlﬂo% eﬁ/@esrlﬁ‘ulhto %p ?Ar}PIT N&d

| ength of typical I ndi ng es varies
1mmmeglca; meerm;wmpaﬂedamthe) walditgipe epltolpe n@mﬁencblo}whdmng the

DSt of. qt.he . usly used HLA- A*0201
prese(nw ”r(])g r?é Flgi € opiéy%gpjgx(ca%%eé iy preﬁﬁq}gd 1qall5.2(mg§5 %elow
enfaad3MentOnet Biab&NRAY rel&R8 §8méthddls R UeRlatiBCand improve
wi | d- t% pe sequence NY-ESO 1157-166. However, because

analqgg é)f RAMLA2sg ppealage with speeifc ﬁgqumg@ﬁeth@m@cgmpa@c&ubsututlons
n i cal
the B 10 OB RT: BE ltd f
compPikthg gtaxsdatd Oﬂn@mskanmmanﬁm agids Biaghf dreigt vagibuy a6mBiktions.
nodi fi cati ons g ures, 13A-13C). In one
The s CARFRY R kenides wilbscivmas onsnmoraimiapaes.
Sufp3f4)t ut %ﬁoﬁ[mérﬁ@rél‘ét& % ErRifedbr {)&eor Plte o?[ %‘sls%fg&gr 10

be sel ect ed fromthe group consisting 0
aminb eagidsnim, length related by sequence to amino acids 288-297 of the human

PSMA.

Analog Design

[0215] In some embodiments, the PSMAjgs09; analog can contain

substitutions of the sequence GLPSIPVHPI (SEQ ID NO. 42). Reference to binding
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i sol euci ne, valine, and al anine. 8. Remaining residues
[0210] Wth reference to Figures 13A and 13C, any

WO e®odssss2 can al so be substituted w th conserREr/USm®06/023489
am no acids. Conservative substitutions can be paired

w St i i n r C
ot el 0, 6 SE0REN S0 S I AR e
anchogTysidees npke 489 largeshindividital ventsitriddri fouiffigins of &ty RRition
. iticall i dues that are not believed to be
in ali? %/e%i -%éesg&ft%&/ gﬁi;op(rgfe ?].’IE ﬂ-ﬁs zgs(e-r apet framo3cid, ap, Fhlen%; position is the
optimeity prbfsryed 10hicifd. eThd BOLAmdhY fe&YBLE, isotHine E)sglt%:v%i?t% FMitro

. 1 ncl Eﬂe P3, P5 and/or P7. Conservative sl Ions
bindipigestpcigtysing theyd2ecelf assasi $yistemm (ndteshamin) hbwd jndicated that the

: [.ne. at.poesi tion. P3 .can be bstituted
nath RO had ¥hck B SR il PR osein et e e spmpared
to thgyfSI6al dng, N¥UESO-dossepasat The episope Sdxhibiiell A% AT Binding at

lm5|a£%f|cantlé affect the activity of the anal og. _
TelatiS e\ 08 ConcrniEaings, dtheuah Hanvas prissd with 4 rebativalyeshallow rise
2BE FafioAC TThY kil I Sg, ¢ i ctivities.
o oR T Th oV e AL S8°6 REBITNE, AR{I kufY ot fhgee

represeitpd byristley dtande8 swlawbiages amhthe idhbviohaf @ given residue in a
of the activities,

stgni.ficant _effect on an . )
parti U OBE, 3y e s 11 Rusiies oonvisisnt Bihrthe ayrnide
resultsasbisihyd efitheNodidmend foransl SERPLaLS I\ﬁf-ES@f‘leﬁQonFﬁﬁsgﬂ sed

are di sclosed above, either generally or as applie 6
abovpaNi§ and AYva elge capds. supeesifully aisbé fonther sisao PENEY cpitepe.

inalikh S S I.S.:ah: ljcable.to this and.  subseguent
FinalB) o s anfich HiTRe BRRCARR T Jpird cntl LRty S o
circupwent whatezadtolavincdehte the @fstof nlay @ity eanl Deredde PR Efective
s, relate to anal ogs of the MHC cl ass

. enbodi nen

‘mm‘f‘lolgsglfﬂi‘/a 8%&? peptide| In the frepspeniognmeRanodst, thanpeyPheRide is
: o ch

roor SR Beb R (4 Kol PR LR R el o e

epitopgsitho prgiemef BESIA fnoh which Itk epacpedis defigtéd BXAERES] bdi&een

mouﬁggghggﬁgﬁ}gylgnal ogs can have simlar or inproved

nMunNo properties conpared to the wild-type
epi tope. Evidence validating the presentation of this
epi tope by human cancer cells is presented in Exanple
324 bel dYWrterminug proximad phiotinyemehoetmailification (B2hods t o

dgpdv@ati z ' Y, anal ogs of PS 88.297, al ong
vviqP %y@pec ?’fsﬁ{:bq%de%& %’c@ghoflﬁgllh eﬂ?:tbvr?prgﬁé abtie; k2 pesifien of
this ePhiepeaisaicaerally aire ctmhairesi@le drdi oRRAcANOSHobALH Arﬁ?@o agfats.
The SAN have mult|ple substitutions conprising standar
© 8&6% oﬁﬁlﬁl%‘g}% Qthendreferrgd e hylky bydrophobae iresidues were
examRAT j : . [+ in peptides with
e A e D B0 3 g a5 prpipedeve
immupgy aEgemplafyamibstiegion$ caméndnderdMe, NepGin]ealoNg, Me, 1bhd

. 1.no aci in length related by sequence to am no
ammam’ﬁ???&%' of the human PSMNA.

2. N-terminal secondary anchor modification @P1)

[0217] The N-terminal secondary anchor is the first amino acid at the N-
terminus. The native Gly is only marginally preferred at this position. Various
observations (see tables 7 and 8 for example) show that amino acids with potential to
improve the epitope include Ala, Ser, Abu and sarkosine (Sar, that is, N-
methylglycine).
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Anal og Design [0215] In sone enbodi nents, the
PSMA288 297 anal og can contain substitutions of the
WG eweassse2 GLPSI PVHPI (SEQ I D NO. 42). Ref er encBCT/0S2006/023489
bi nding -62 WD 2006/ 138562 PCT/ US2006/ 023489 noti f
data, such as presented in table 7 in exanple 2 bel ow,
indicates that the P2 anchor residue can nake the
| aBgeSt G-fb@hﬁhﬂ%lmﬁﬁﬁhﬁéwtﬂlﬁlﬁbﬁuﬂf @y ty of any
ié nin an A2.l-restricted epitope. In this case,
HUBI no Ths patiye lgeatphispasition s .ggnqrhléy aoprefareed) hut' not
f d ho
°P“?§ﬁf§%%tﬁab%‘%?ﬁ (oG, i i AR el FRPRN, bloiel) Bty
substigitionssmainclsyle VanlenpNvaandiNle.have i ndi cated that the
nati ve peptide has generally superior binding
characteristics, particularly as conpared to the
SS¥; 2 as@cmaSs}.&hﬁalahan@ReImrMJOpe exhi bi t ed
?nlflcant binding at relatively | ow concentrations,
| {02d8h tThes pewadtipater pasitiont PQr1) ehmitsenvel otk heal 4 sweondary

s rati.on. t ope be
N By T
a prirﬂ;h?rly esffett and T@Ra ifte@¢esR HBSudNit tdie akehevnt@ut®fto Amproved

residue in a particular sequence nmay diverge

bind I}go%% Henather Rpsitionotat saeftfeeti hath thirding wedl dismeunogenicity.
subgﬁ%ﬁwnt(ﬁ qug@gh s a)tnh:a{}lll E%Q"gb a for the SSX-2 and

epi t ope I SCUSS ove, N e and Nva al so
c a[DZBG] s udtethsf u:hibpduneanis frelntet toe cmmbmaMnsPSM’éub@itﬁtQme at

Ei.nal . even.sim | ar, .bi ndi ng. characteristics,
mulff Pesihp i AP PONES. CHATORE §0 GOty dhe Voot eeets
obtainell WiEEsihglelshiBstRMidAPE My exist, can increase the
effective T1munogenicity of the peptlde In the
transgeni ¢ nouse nodel, the native peptide is poorly

i no 1' a 35 for.instanc ich.ma
PRANE ORI 2 AT 0 o s 3L R o Bl enc
aspebts ool whuled dekich £pi diSdl6sedSale) \éﬁﬁ’er' Serlefl8Rt bE @k applied to

between nmouse and human PSMA. 1. N-term nus proxi nal

Pamﬁ'ﬂlww% ¢histo hpundsretaed that ﬁmh)dlqcbam] is Abo mpple@able to this
and g?ﬁé’(?ﬁnﬁlsﬂlﬂﬁﬁég P"E)Eﬂiﬁlt%gﬂa%ég fne 3{ %ﬂ% (ﬂ%cls e Wlll Sr'n%nllr%pzed

I's ‘eprtope1s gener resi
fortlamsahgo’g‘mnettycal |y encoded am no aci ds The effect of

TBRL e Al T B Rl
eplto?’b TRAMIE45 91185 aS'EEQ!PfLQ@b (‘S@?ﬂg T%Oﬁlz P&?P%P&fﬂ%ﬁ/gomprlsmg

i munity. Exenp ary substitutions ca
thesd Iam,logﬂ that W&l be Nragesdddeby pAPC ampresdittiiie i Iepltapd éndldBW land
nal second ré% chor _.nodi fication

nud‘f‘ﬁ?ilflf Q[Wee’?@?sér o génwavesSIWér P% fgproved
1mmﬂ1€616‘glcélcﬁr6be@ﬁestdb%ﬂﬂre& Rrifd Wﬂ%atyﬂ@@pﬂb%%' Eﬁd&c}é daﬁdﬁ[ﬁgythe

marginal |y preferred at this positio
presm@n@étm@n@tc(p@éy hlmtﬂne@nm acws i8 pfasented m‘rﬁkzel)pls BBWelow.

eplteade | muCaSadfnet B ERsh TaelhS b Bt nppave

analdg& of RRAME,;55 435, along w1th 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.
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met hyl gl yci ne). -63 WO 2006/ 138562 PCT/ US2006/ 023489
3. CGtermnal primary anchor nodification (PL 1)
WO 0RE8I85¢he native Ile at this position i s geneCHUF2006023489
preferred but not optimal residue. Substitution at
t hi[e2pnsi t §6Me H; L pi : | ar .
sub[s_tzint}u.t I ons ggﬂr?oglw%%h{\%wf eﬂ?%(g},% Ogn OTRREPtiges of 9
or 18apune asigs mrlengh selatad by GRywsopt tr ahinorac{d® 22913 he the human
PRfﬁﬁﬁHkéﬁgBée position (P92-1) can serve both as a
secondary " anchor and a TCR interacting position.
Substitution of Ala, Leu, Ser, or Thr can have a

rinary effect on TCR interaction, though it can al so
Ana&ﬁﬁﬁl%te to improved binding. P3 is another

 posidd h_bi ndi .
e ithe EBEHACAS 1eE o gD B PR AMEg4 01 pifich
can catainrsnboitetidae tof thd %ﬁ@ﬂceFSEEQHLI@HQQEQgPe‘NS)éZﬂ. fﬁgg%rg&e

bclﬁp‘bi nations of substitutions at multi
to binding auqtif; datas sweh s, thesmeresented inrfEhbbo TnineEamhpleh? below,

indi [ f ' i.t.h.the singl.e. _
O g RIS A58 Aok St 30 clgonibusion o
affinfity safi ang'spositigarinlian A7 1 vestiietd epfio@DO EHisremes tRNEhino acid at
the IaZSﬁectts Oft anal o deslg%n are discl osed above, either
geR&ri § ot opfimalfyprefiireddeuging. (The ik anadior resisds, leupinesis
favotabld)ethoide ot 0Rds is réel Sud! 89 :
appﬁ?i cable to thi%@%?&%ﬁgg’q&ég? yetgft‘g’ggs%pﬁx%ﬁzi fgsjdue
necepsagi{ysthenmngt nyeferad Homihet positior Awdlysebauch né tHogedeporRt in

revity.,[02 Enbodi nents i ncl ude )
Tabl%% ZI %?égoagg talt%)'graﬁﬁcx‘&‘? 5@% %%ﬂarvé%rt Ph BradterTTesiiue inepipagisalar
sequétieaad AbreAgdIromithd et fde. CORRER W thé Bivoral ¥&gﬁ%bgtgﬁled
. rising these anal ogs that can be processe y
with éﬁgpcaftdz Nyreforrike ofher eqpitopgse similaroipsprowervents wah diecobtained
b t,.8X sS4 he an s. The anal ogs can have._,
s Nl R S R R ol B et cGndomm priae
characteristies, if palradypith efibiatipes tHay hdpréaRusAehtORhitBe:rttBRrance to
the B esent at |.q[n of. this epitope by human cancer cells is
Bl R st insipase thbefitynimpoRompide dnbpgiident
r ejoaters t ' ' [.nprove nal ogs
o PRV S A SaAeR, 18 el WbaRuAl O Set Wi 85w
The phrtisnign sebstigions tinvestipated f5hehaPRIANIE,,¢ AN cpiRsPeaiffll the

I t titution, but h I'tipl
R R T R e e R T —

afAdR0a1AGE GSinSi r . Fg~0 j Lons. , The
S S 101248, TS g B
positiopg Pdvad BRolp & 8)i §9bsti-‘f6ﬁ|0rmm%0eﬂf%&gﬂéan the T(iR interacting
- PCT/ LIS2 23489 224 onme eppodi nents relate to
p051t1f)af1:%_n : eé)&&g[io(%oi% Seeondary %)récgf){ desitgms gy B3, aa}@ Bhi noSelected
substavtics havel @b on bindiad sna/GeGHBNES of MAE BRs@E IS eptide

425-433 of the human_ )
complexes; a key feature in determining the immunological properties of peptides. In

addition, due to T cell repertoire considerations and to circumvent mechanisms
responsible for the limited immunity to native epitopes, substitutions that retain the
capability of analogs to interact with T cell receptors recognizing native peptides can

be of practical value.
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PRAME sequence. Anal og Design [0225] Sonme enbodi nents

relate to anal ogs of the PRAME425-433 which can
W@ owbasssesubstituti ons of the sequence SLLQHLIBLT/{SHQH/023489

ID NO. 71). Reference to binding notif data, such as

t hose presented in Ta | anpl e 2 bel ow,

i ndicates that the PZbigm*)ﬂpgéi due can nake the

| arf0228 i n@hyi dalliwisnéxdnipléd Ofrotide %flﬁlio?i U mai¥ds of
.dn?%altloaﬂ in _an A211-restr|cted epitope. I'n this case,
1denfiiAng ANgiees, c1 ke aplogs gan poussdsior exsmpls, asimaptogens, vgccines,
and/BF §6:€ i P r ] ucine, s .

fav{))r g{gie[g?dnt%ﬁlgﬂug ? r‘%{i s&s%?g%g'l ;ﬁ%rﬁg%ggsr ‘éljal,ee Re ?u‘feg as
Example WiSSK-2ypeamogsesdrd identified asshaminl iyt Bxagphi®ind are listed in

B R BT o P S S S s -
21. beteasestiy Of N&-BSOEN;,"&Sdndbgs iftdr Bnheldd ﬁ;&b%&ite%%teﬁﬂg&@&e% in

can di ver%e fromthe average. Consiste
Exapgles 2at10c The asting obB¥MiAnandlognis for nproand piipertiesis firbsented

: ] [ M | fprovenent s can. be obtai ned .
o s 3 B s TR AMTbs o D eSO B B oV aprges is
presémedirSExanhsies 40-ag8li ng  characteristics, if paired with
alterations that help circunvent whatever tolerance to
the epitope may exist, can increase the effective
i mmunogeni city of the j [ 0226] The rational e
for various substituti een set forth above.
PIERTHAE SYINTHESISHSURIENG ATEONWRBICHARSCTRRIZATION
PR@M&%ES-?S ifeipl tope follow the sane ogl C and are
di ed FRULRL WEsesphssizad on githerde Symipheny msliipfe peptide
syntiRsbst b vt | &4 YA ’ :
}i posi t i(onsté%gﬁgggﬁ%SG ?%g)iﬁltt e %%éoﬁ%g?/dfa%%gh%grz er (Applied
Biosggiemns.i Bester ity iBAPE20.05 (F8) .miSulesdchleliising sandi & FadosQsolid
e inpt TCR jpteractin ositions, (In addition to
phasJ Bl Ciebmiel BESAAT brdfient e izt Ring p-load PEG-
PS re8ibs (o By in@Rony) atewi [El] f Ll
of M(—|C cfrglgs I}l)- ea{i??ﬁs‘in g%hrr%%gg 'eg?- tégﬂl%{eas angg%Edk éhit’ %des
wereqgnahasizef mep Hiseoct H PP crgbinpr dlerdsirsswerfe paphisdé Srom
: qug [ Qn .0 T.cellrepertoire considerations,
App 1flilérzlid to étfeipgu@g%? dﬁ\%’(ﬁh sne F@é’ﬁ@ﬁgfl‘ﬁla@ ofsefi g peptide
syntlieses tverk purohisictl Yrdn® Nuvabi6ChedRi(S8D Bhegos WIS) AddUAh@iec (San
:Ié]‘gi etain the capability of analogs to interact
Jose, fj starthesic@lpavare wereatiad on hy thrastanderdyerptacdes can

bejgahopr aghy| ‘o 0 56 . .
iy oogegg%é’éﬁh@&ﬁpﬁ%%%?{‘%g FOT SRy greparative
HPL@xfmlqu!Ih% op ﬁBEi chﬁlrﬂgeﬁ G@ﬁn@melnaxegl@ﬁfdﬁcd}fCA)'. dfﬂ‘i& ipbidiyNEf all
.anal 0gs. ,-khe .anal.oqs can he used, for exanple, as
pepifi 0 orh” ARy S dach orbiRisrwasieriedabinbdelch OB Ms
Voydgdri BE YA BplicdaBiesysfems) 6d aRa f L usi
( WE%&QI% %5 1 SSX- 41-%S anal ogg&?weﬁr@g“ [ d@{?&gﬁaggh%zﬂ{slﬂg%g
a Synepgifxkgolemp §Papngmendy, JowandenCAZxanpl e 3. The anal ogs
were tested for inproved properties as shown in
Exanpl es 4-

EXAMPLE 2
DE NOVO DESIGNED SSX-24; 40 ANALOGS

[0230] Structural modification of a moderately antigenic peptide can

considerably  improve peptide-MHC binding, CTL recognition, and/or

immunogenicity. General guidelines regarding how to modify a wild-type epitope in
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21. The testing of NY-ESO 1157.165 anal ogs for

i nproved properties is presented in Exanples 22-30.
wabmet1ass6i ng of PSMA anal ogues for inproved prPEEDS1006023489

is presented in Exanples 33-38. The testing of

dEiR®MchZre 438 piide | K
* presented i ﬁe%an%?ggs\zgﬁ’zghdﬂéé&’kﬁgégw QféE@rc}v%%ﬂ the art. An

appwmﬂ@r@gwﬂp qu@AmzaheAmd@mAha’mzwﬂl &@Nhof P@2&dns for

blnaﬁgtté ﬂﬁ P pep ?%?gfﬁ@ S(%lﬁzz]czl 6 gtnlIssTPl{l} {h(e gF gﬁf% 42, guyarked
preforenas fdkBiyd%iﬂﬁbbﬁtHsidﬁi@s awhteff@smi@p Sﬁsmdng%as been observed,
mmol e sca

Bi ter Cty, at 0.0
partﬂf&‘?ﬂ’i]é' ’ts@anﬁa\é %ﬁnﬁ‘éd Yot PCQ denoggsetht S-teyming! rasidui redlthe
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TABLE 8. Scoring Pattern for HL.A-A*0201 used by the SYFPEITHI Algorithm

(9-mers)
(Algorithm available by hypertext transfer protocol:
//syfpeithi.bmi-heidelberg.com/scripts/MHCServer.dll/home. htm)

AA |P1 [P2 [P3 P4 |P5_|P6 |P7 P8 [P9 |
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(Al gorithm avail abl e by hypertext transfer protocol:
[/ bimas. cit.nih.gov/nol bio/hla bino 9-nmer Coefficient
waaiwbasdsez HLA A 0201 Amino Acid Type _ _ PosiPCDOSA86/023489

2nd 3rd 4th 5th 6th 7th 8th9th ...... ~ LOGO 1.000
1000 1000 1.000.1.0001.000-1.000 1000 C 1.000

Ap. 420 1.060 1.080 1.000 1.060 1.000 1.0%d0 1.pbo D6

C0. (0?5 0.100 0.400 4.|0600 1/000 1,000 0/990 1,000 0| 903

DE 0-075 10400 00064 #1100 10000 | 0000 PO490 {10000 | O

E_0,]0p3 ~Fo4. 600.0. 05p23. 70001. 00003. 80p0 1. 90P25. 800

F5-$Q0 0. 035 1] 900 0[Z/0 1;900 I|g00 I|§O0 I} OO0 Of g30
Gi GﬁO O O35 —H 8.034 905074000 6.000 [ 0001~ 0001,
+-000—1000—6015— 1700890010606 00661060
M, 400 1 880 o0 k9o 2 1o k!9 s06!8 1005 6359 g0l
[0 080 1 060 1 080 1 pBo op® | (61 70p072 opB 3 7bd
K1.000 1.0600 2.36b 1.060 1.0d0 4. 38680 11 700/ 52. 060
L3.720 1.000 1.0Q0 2.300 1.000 1.060 1.000 N @.000|10
MD. 470 1 AQGO 1.0Q0 1.000 1.000 1.000 1.000 0.pa5 0.pE2
N 0.0470 10000 1,000 10000 10000 10000 11000 DQOO3 | Q@
pL 7390 1. 0g0 1. 090 I.0Q0 I.0g0 I.090 I.0F OW{Pg__
O} B0 JIPL0 40070 19900 10000 1007 B1200 9000 I
U YO I | J~. YUU ks AV . UUOU . UUU . UUVU . UUU . JUU
Ri.(vO 0085 1. 0do 1.0p0 1 OPO 1.0p0 1-8860—31-pHo {.JQO
S1 ddo 1 880 1900 59800 1800 11800 1!Boo 2300 1] Bag
To. 400 14600 1 4.6%0 0/610 8(300 1]/600 1/800 1] %00
V7.500 5.5%00 0./015 4,600 0./010 1260 1.080 1.000 1.5d0
WL. Q@0 5.5@0 0.015 fmal 0.069 cols tand 1 F| VABLE]| 8.
x5carg ng Pattermof or HpA- A*(0201 used by|phe SYBPEI THD
YAlgqutnrm)(y-nqrs) (Agorniithm agal I'abhe by|pypertext
tTs — pT . i ;
7 1 P ¢ niAIBRES fromy Rapamenses; Bachman: ieyuayic; 4G feppds

andQreptilia mptifs Alarides BRRcieBeel BP7P5 P6 P7 P8 P9 - 67

EXAMPLE 3
[0232] The following analogs were produced using the predictions in
Example 1.
TABLE 9.
SEQID
Catergory Number Peptide name Sequence
wild-type 1 SSX-2 41-49 KASEKIFYV
N-terminal Primary, 102
Anchor SSX-2 41-49 (A42L) KLSEKIFYV
103 SSX-2 41-49 (A42V) KVSEKIFYV
104 [SSX-2 41-49 (A421) KISEKIFYV
105 |SSX-2 41-49 (A42M) KMSEKIFYV
106 [SSX-2 41-49 (A42(D-Ala)) K(D-Ala)SEKIFYV
107 [SSX-2 41-49 (A42(D-Leu)) K(D-Leu)SEKIFYV
108 [SSX-2 41-49 (A42(D-Val)) K(D-Val)SEKIFYV
109 [SSX-2 41-49 (A42(Nal-1)) [KNal-1SEKIFYV
110 SSX-2 41-49 (A42(Nal-2)) KNal-2SEKIFYV
111 [SSX-2 41-49 (A42(Abu)) KAbuSEKIFYV
112 ISSX-2 41-49 (A42(Nle)) KNIeSEKIFYV
113 [SSX-2 41-49 (A42(Nva)) KNvaSEKIFYV
114 [SSX-2 41-49 (A42(Aib)) KAibSEKIFYV
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WD 2006/ 138562 PCT/ US2006/023489 A 2 6 2000216
cCo0O00O0O0O0OO0O D-1700100000 E-120-12
wWO206038360D F 1 01 -110000 G100 2 2 PCDUS2006/023489
HOOOOOO100 I 282006008 K10-101
0-120,L21020161010 M081000006
Ent;:%rab Sa.cofa@ H011(§U1SQ(-{)""I-4'5‘)(1(911:9 E5)T251200]-OOEA%E‘KI \2 CZ) 8 O'FOU’L
61002 ho> S)szﬂiy%iﬁ%ﬂ 620 1CWA%¥§:Y§ +6-6-0
000X 10 a0 Dot il ooy 2 O+ 1 00
f023t—Adap gd ixﬁﬁ 4] ik e—BachmaR AR K ovi ¢
VHE—+garids; gnd BEpEi ol HoErs—tandes ¥
EXANPEE—3 Li%BZS Py GGy “g—ana!og Chap&IFE Y oduced
ts-Re—the—prdi BET RS K Chegibay) o PRe-BASEKIRGG |
Cat er_gorly. ManbeyCdas KA 5)q9nllpan@e(ﬂp¢)dSEﬁ<W@ 1
SSX- 2 41-140128F KPIAAM4KE KOt TYOPr | p (CH@EhyARyABHKIESSX- 2
41- 49 (A421 4] SEIINAP (K1IBGIS)0tigeny M) B-(8-Deh BERYRA V
N-terrdidl SSX- 3 411- 49 (A421) SEKIFYV 105 S$X-2 41-49 (A42M
PrimafSEREY\/ 25
Anchor SSX-2 41-49 (K41Y, Ad2L) VLSEKIFYV
126 ISSX-2 41-49 (K41Y, Ad2V) YVSEKIFYV
127 [SSX-2 41-49 (K41Y, Ad2M) YMSEKIFYV
128 [SSX-2 41-49 (KA1Y, Ad2]) YISEKIFYV
129 ISSX-2 41-49 (KAIF, A42L) FLSEKIFYV
130 ISSX-2 41-49 (K4IF, A42V) FVSEKIFYV
131 [SSX-2 41-49 (K41F, A42M) FMSEKIFYV
132 |SSX-2 41-49 (KAIF, A42]) FISEKIFYV
133 [SSX-2 41-49 (K41W, A42L) LSEKIFYV
134 [SSX-2 41-49 (K41W, A42V) WVSEKIFYV
135 [SSX-2 41-49 (K41W, A42M) WMSEKIFYV
136
SSX-2 41-49 (K41W, A421) WISEKIFYV
137 [SSX-2 41-49 (K41(D-Lys), Ad2L) (D-Lys)LSEKIFYV
138 [SSX-2 41-49 (K41(D-Lys), A42V) (D-Lys)VSEKIFYV
N-terminal
Primary/Secondary 139
lAnchor, C-terminal
Primary Anchor SSX-2 41-49 (K41F, A42V, V49L) FVSEKIFYL
140 [SSX-2 41-49 (K41F, A42V, V49I) FVSEKIFYI
141 [SSX-2 41-49 (K41F, A42V, V49A) FVSEKIFYA
142 ISSX-2 41-49 (K41F, A42V, V49M) FVSEKIFYM
143 ISSX-2 41-49 (K41F, A42V, V49Nle) __[FVSEKIFY(Nle)
144 [SSX-2 41-49 (K4IF, A42V, VA9Nva) __ |FVSEKIFY(Nva)
145 SSX-2 41-49 (K41F, A42V, V49MeVal) _ |[FVSEKIFY(MeVal)
176 |SSX-2 41-49 (K41F, A42V, V49MeLeu) _|FVSEKIFY(MeLeu)
146 SSX-241-49 (K41F, A42V, V49Aib)  [FVSEKIFY(Aib)
147 ISSX-241-49 (K41F, A42V, V49Abu) __[FVSEKIFY(Abu)
g;};;mr;?giecondary 152
Anchor, TCR sites SSX-2 41-49 (K41F, A42V, E44D) FVSDKIFYV
153 [SSX-2 41-49 (KA1F, Ad2V, E44N) FVSNKIFYV
154 [SSX-2 41-49 (K4IF, A42V, E44S) FVSSKIFYV
155 [SSX-2 41-49 (K41F, A42V, E44T) FVSTKIFYV
156 [SSX-2 41-49 (K41F, A42V, E44Q) FVSQKIFYV
157 [SSX-2 41-49 (K41F, A42V, E44(NIe)) _ [FVS(NIQ)KIFYV
158 SSX-2 41-49 (K41F, A42V, E44(Nva)) _ [FVS(Nva)KIFYV
159 [SSX-2 41-49 (KAIF, A42V, 146L) FVSEKLFYV
160 [SSX-241-49 (K4IF, A42V,146V)  [FVSEKVFYV
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106 SSX-2 41-49 (A42(D-Ala)) D-Ala SEKIFYV 107 SSX-2
41-49 (A42(D-Leu)) (D Leu)SEKIFYV 108 SSX-2 41-49 A42
wo20dah3ssval SEKI FYV 109 SSX-2 41-49 (A42( Nal -RQ1/US2006/023489

KNal - 1SEKI FYV 110 SSX-2 41-49 A42 al-2 al - 2SEKI FYV

111 SSX-2 4351496A42(ARUN) JINSRIDFYY 1ikBicsiong 2 41- 49
(A2( N e)) ABSERLEYH s aydliod O AN ey

N M T S A W T3 AL, D)y e 68
VO 20067 138502 LT U Yt 46 VDL ] \’ébk&‘rﬁ?,“ﬁ””b
S O ST, s 4o e Ao L < L adFYSERIFEY "
VSOV (i 55 Y TTCT Y TAT SN S S
110 SSX- 2411 o RY%] ﬁﬁf‘r?‘K@AWE‘?{':S.@WF)MEL‘@Eé‘é hog X,

K41 Cha—Gha SSEK S RALS (Ktigkddy. Vi3 Y heyp
Phe(4-E)/ SE?QQFYS/SX-Q 491749&%} 642)1’11461&481)/1 ITYSEELIANG 2)

he( - NOR)ASHI®| FI98K-2 41918 (G ARV 46LAH89)

QO Eth | -T TASEKI FYV 124 SSX-2 41-49 K41(
pr,m?;y,ig %gt hi e% 1 Ala - 3-benzothien | AllaASEKI FYV
rim

1
e, RS e, S 4

sites\ 12 Ty _PL) Y L~ 4 iy A42V)
YVSERTFYY 127 2.{41&9I_-(KL1¥F (RS Ve A VBERKI FYV— 128

SSX- 2 41-149'PK4NYA)A421) | SEKI FYV ~ 129rBSKERA41- 49

(K41F, Ad42L) FLBEKI FYV 130 SSX-2 41-49 K41lF, A42V)
xntglm()% TFWQ{( 1481 SSX-2 41-49 K41lF, A42M)| FVMSEKI FYV 132
prim 412149 (KABEx.2 BT veiEKI FYV  133vsseye 41- 49

(K41 W AA2149 LiEKh YN (A435449pSX- 2 41- ﬂ%ﬁsl&ﬂﬂq W A42V)

VSEKTFYV | T1dp Shex-£24 45 1430 Vadb-vAF Z M o] vV

SSX-2 41-49 (A42(D-Leu), V49(D-Val))  [K(D-Leu)SEKIFY(D-Val)
SSX-2 41-49 (A42(D-Val), V49(D-Val))  K(D-Val)SEKIFY(D-Val)
C-terminal Primary] 151
Anchor SSX-2 41-49 (V491) KASEKIFYI
C-terminal amide 173 |SSX-2 41-49-NH2 KASEKIFYV-NH2
174 [SSX-2 41-49-NH2 (A42L) KLSEKIFYV-NH2
175 [SSX-2 41-49-NH2 (A42V) KVSEKIFYV-NH2
Decamers 177  |SSX-2 41-50 KASEKIFYVY
178 ISSX-2 41-50 (Y50I) KASEKIFYVI
179 ISSX-2 41-50 (Y50L) KASEKIFYVL
180  ISSX-2 41-50 (Y50V) KASEKIFYVV
181  [SSX-2 41-50 (Y50 (Nle)) KASEKIFYV(Nle)
182  ISSX-2 41-50 (Y50 (Nva)) KASEKIFYV(Nva)
183 |SSX-2 41-50 (A42V,Y500) KVSEKIFYVI
184  [SSX-2 41-50 (A42L,Y50D) KLSEKIFYVI
185  |SSX-2 41-50 (A42V,Y50L) KVSEKIFYVL
186  [SSX-2 41-50 (A42L,Y50L) KLSEKIFYVL
187 |SSX-2 41-50 (A42V,Y50V) KVSEKIFYVV
188  |SSX-2 41-50 (A42L,Y50V) KLSEKIFYVV
189 [SSX-2 41-50 (A42V,Y50(Nle)) KVSEKIFYV(Nle)
190 |SSX-2 41-50 (A42L,Y50(Nle)) KLSEKIFYV(Nle)
191 ISSX-2 41-50 (A42V,Y50(Nva)) KVSEKIFYV(Nva)
192 [SSX-2 41-50 (A42L,Y50(Nva)) KLSEKIFYV(Nva)
193  [SSX-2 41-50 (A42V,V491,Y501) KVSEKIFYII
194 [SSX-2 41-50 (A421,V491,Y501) KLSEKIFYII
195 [SSX-2 41-50 (V49LY501) KASEKIFYII

[0233]  Abbreviations for non-standard amino acids are as follows: Nle,
norleucine; Nva, norvaline; Phg, phenylglycine; Phe(4-F), 4-fluorophenylalanine;

Phe(4-NO,), 4-nitrophenylalanine; Abu, a-aminobutyric acid; Aib, a-aminoisobutyric

-70-



SSX-2 41-49 (K41 W A421) | SEKIFYV 137 SSX-2 41-49 K41
D-Ls, Ad2L) (DL s LSEKIFYV 138 SSX-2 41-49

W@ B85ty s), A42V) (D-Lys) VSEKI FYV N-term naPCT/US2006/023489
Primary/ Secondary 139 Anchor, C-termnal Primary

. SSX-2.41:49 F, A42V, ..V49 SEKI.EYL 40
acid;g 5’35’4’1116%%6%%&&5 l\ﬁgﬁ"j]ﬂ ,mé}lfﬁlf?h%%»éﬁé%r‘r{en@ﬂe@ Mg, P-(3-
benz(?t%ﬂe%gl)(afﬁﬂﬂ-ﬂ:e; ﬁ%&hyl\é{ﬂ?%ﬁ) OMIFy@osiﬂe‘}ZC%)%}?cléﬂeﬁlﬁlanine;

A42V] VAIM EKI FYM " 143 SSX-2 41-49 (KA41F,
Nal- 3481 -nxitbyl)-elaningSal-Ry Bri2enaptiydkalggie:;2-NH2 4odicyag that the

A42V. VA9Nva) FVSEKI F ..145 SSX-2 41-49 (KA1F,

carboxy ,m%ﬁlﬂ?é@’)gﬂ “’ﬁ@@@ﬁﬁé@%ﬁﬁ)&%’) 176 S5 2 41 46
(K41F, A42V, V49MelLeu FVSEKI FY McLeu 146 SSX-2 41-49
(K41 F, A42V, VA49Ai b) VSEKI FY(Ai b) 147 SSX-2 41-49
(K41F, A2V, wwmi&&!ﬁzé&ﬂu) N-t er ni nal
Pri mary/ Seco ] g 119 S\ SSX-2 41-49
(K41F, ~ Ad2V, : =2 41- 49 K41F,
AAPIZ34FAANThE\ABAISEF o dudSHinSBxarRpld B- were(tégtad-for/tHvity, such

.E44S) FVSSKIF 155 _SSX- 2 41- 49, (KALF, A42V, E44T

as blﬁ%&@&?\? ogjeghelfackas fo Wéfg‘n%f%&&’@,legg /. E44Q FVSQ<? FYV
157 SSX-2 41-49 (K41F, A42V, E44(Ne)) VS(N e)Kl FYV
158 SSX-2 41-49 (K41F, A42V, E44(Nva)) FVS Nva Kl FYV
159 SSX-2 41-49 (K4A1FEXAMVLEI461) FVSEKLFYV 160

SSX-2 41-49 - 69 WO
2006/ 13856 ML AEBINCESIRE T CRILS 0 4G (1canr

AARIZ3511 46 he JERNEYHF BéptidSINaldgd dndihe (WiddLtype Apiddpe to HLA-
| 46( N e)) FVSEK(NIe)FYV 163 SSX-2 41-49 KA1F, A42V,
A*030)6 Wan evglapted Nsingra 2 tell tassd assay (RegpgeaM, pf adgtyp Clin

4 F [24.25 : 41 : I
B L
entirBYPEKI FSV 167 SSX-2 41-49 (K41F, A42V, Y48(Phe-4F))

Fvﬁ)l??%r( Pq;%? :thFe)b\llnding assay, in brief, 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) overnight at 37°C, washed
extensively, 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. Thus, at limiting
concentrations of peptide, it is a measurement of K, mostly and at saturation levels of
peptide it is a measurement of both Ko, and Keg. The binding was quantified by two
factors that are mathematically related: half maximal binding (the peptide
concentration giving 50% of the signal corresponding to saturation) and relative
affinity (1/RA). Relative affinity, RA, is binding normalized to a reference (wild-type
peptide); for example, the ratio between half maximal binding of control relative to
peptide analog. The higher the 1/RA index and the lower the half maximal binding,
the higher the Kon of the interaction between the analog and the MHC.
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168 SSX-2 41-49 (K41F, A42V, Y48(Phg)) FVSEKIF h V

169 SSX-2 41-49 (KA1F, A42V, 146L, Y48T) FVSEKLFTV 170
WE3BMe238582 49 (KALF, A42V, 146L, Y48S) FVSEKLFSWCT/US2006/023489

N-term' nal Primar y/ Secondary 171 nchor, C-term nal

PR, B iRt ATl e S S

deterrdfh@d 1088 Inprb¥ed @fﬁﬁ%uﬁ% dett?jSéTbéllﬂ dePrhdiB 1141f}§)v@& BfHders
C-termnal Pri nagg;;( Anchor SSX-2 49 (A42V, VA91)

carry RGERPree orgaultigig spbsiitutipms m@dmg\wgr_d)ard_@é(qrmn-smdard

i3 B4 A, ks 315 A g mesction i
MHC\Adaﬁ(dE—'Mﬂ.) Hdwevet, ehe SEdﬁtlFb’ffEbt\éﬁi MHESKindinglwa9 dependent on
A42( D Val % V49 D- al @l FY D-val C-term nal
the méﬁl ?‘ﬁ%l% B¢h pepfideana QgS4<>1an in) theyiape i) CompopiEipRs o1as
Nd%nﬂ&“a% FYV-NH2 174 SSX-2
a plarfffinds fﬁ‘ﬂz‘o’“gﬁ%ﬁhﬂ P 7 SO 2 41 45 N

(A42V) KVSEKI FYV- NH2 Decanmers 177 SSX-2 41-50 SEKI FYVY
178 SSX-2 41-50 (YSOFE@E@#% 179 SSX-2 41-50 Y50L
SEKI FYVL 180 SSX- 2 V) KASEKI FYW 181 SSX-2
41-50 (Y50pEPTEBKISTABIATY. BRISET2 Ciliz (Y50 (Nva))
SEKI EYV(Nva) . 183 SoX-2 41-50 (A42V,Y501) VSEKI FYVI

1$0238kx- 2Peptids stapjdigy (Kovis on MEEKgepenily cag®t sgxolzlymnf@@d

o QAR E30n i it e Bl s s

notoriStsly ampdrt Witk 2dgar®dMhe Sniklun¥)ogical gié)}()sg?éz %f ggclﬁ Peptides,
I 190 - -
as theAééLV\E/lt}ggo(fl\% E%ERKnggetg gpél( ‘Ellee uration of "signal 1" (MHC peptide

complex interaction with T cell receptor). For the stability assay, in brief, 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).

[0239] 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 a platform to further derive
therapeutic compositions. Forty three of the analogs had increased stability relative to

the natural peptide.
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191 SSX-2 41-50 (A42V, Y50 va KVSEKI FYV Nva 192 SSX- 2
41-50 (A42L, Y50(Nva)) KLSEKI FYV(Nva) 193 SSX-2 41-50

W 200BN399491 , Y501 VSEKI FYI | 194 SSX-2 41-50  PCT/US2006/023489
(A42L, V49l Y501 LSEKIFYIl 195 SSX-2 41-50 (V491, Y501)

FYI'l. [02331 Abbreviations for n-standard am no
KA#%? ar e Ths AnpEthat shaved b AmERRPH Gindige and stability are
usefuf‘ﬂlrl}’rg‘%(‘;\gbghcgnﬁg;%sl alt%ﬁ? gg hgh éﬁ'léf?ﬁl_l @)ﬁfeéatg Jimproved compositions
of thedapeirtic bgrieihy| al ani ne; Abu, a-ami nobutyric acid; Aib,
a- am noi sobutyric -70 WO 2006/ 138562
PCT/ US2006/ 023489 aci d; MelLeu, nethyl-I|euci ne; MeVal,

met hyl val i ne; (3-(3- mmmEgyl )AI a, (3-(3-
benzoth| en ) - aI arP) ne;

0- (1 nanidl TR Y W ineriOntek. AR - 2 2N e

-NH2 i ndrc%eﬁ%e—m%%mﬁas been
mpeR4ii ed Tle tilhenvaoioge:. pﬁ}ﬁé«?ﬂl@k&ﬁ ﬁlepﬁﬁles TS BeNdestitbed as a

e i M SR B LR S e
betweRA AN 2P VEEL _PeEE&@ G(Snefl%xécsgl N/IQHYﬁcéﬁbn@@?? f@i&éﬁlﬁ# anchor

EXAMPLE 4 PEPTI SI NG T2 CELL
residues fgenérally dfavpepsigidicantaliegyee afipredigabilityd in yegarepo taypfall

evaluated using a T2 cell based
lmpacégggyﬁﬂ%%ﬂ%m Eef Exp din |nmunogenet. 1996;
13424p] 30- Blodittatibnd &f mbﬁm IMIgCr RRhett RYidaYs Eaf ﬁﬁﬁa@@ﬁw

inits entirety). [0236 or the binding assay
affinityy ofeipteracsiop ef the MHE-neatifle esmplex dp JICPeﬁlongpmlaﬁw Klshwﬁld
MHC class | on the cell
°ﬁrés:i%}\1r}'a @ﬁt\?\cgepigf}fc fl&ég&%nf h different concentrations of
pﬂilhﬂges Aaﬁﬂhbdﬂl?gpmaﬂadu@aglstb a[llrtlﬁ; lfupwhnditatﬁ)lﬁﬂ screenlndg
e extensively, stain W t yorescently tagge
of Pelﬁ'}af!?.aaal&gs .Heeg emweﬁegeoqsect msthogs (0f pigg aghoReling
the o@&ﬁl@ li'ﬁiﬁnﬁoﬁ)%ﬁ:s %@ﬂﬁ@ akyZ8hd K F%el‘%t/é & e fﬁ?etﬂ%ﬁﬂ and

(mean “fluorescence intensity) correspondi hg
TCR tb@ndan& pmrtm noeart igegroted dhslaogl dy samd tnlmncerseglm method

oG 5 e HESSHERE e 5,
and uSing RinadeAuFationest gl dsoter fendsiC &) géi}erz{f@ dSusefdl response in

limting concentrations of peptide, is a
transgepigsice weriyingf huagan MEKE (spchiag thﬁ Ag @ilgkbtl?ekpﬁdt evalpgs were

1nterr§§aﬁ%fl egcevzvot in tﬁe Eregg g g%ﬁp%telﬁ ]?’9 %néilgg dpoKlgj fémpe-m ofT
cells Jmtllﬁel“fat nﬂ&iall l(lndlﬁlhlatat’ddl) eb@cbp‘es Rosbured. hediagatidnh®as done
pepti de cancentration giving 50% of the signal

at vargoyp (COBHFOHANARS Ploansheds baeaush heaicperted gtlicglewas biphasic in the

case of cross reactive peptides (activating at limited concentrations and inhibiting at

higher concentrations, due to antigen-induced cell death, AICD). Measurement of the
following three parameters were used to define basic and useful characteristics of
peptide analogs:
1. Minimal required concentration of peptide analog to trigger effects
indicative of T cell activation (e.g. cytokine production);
2. Maximal (peak value) effect (e.g. cytokine production) at any analog

concentration;
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affinity (1/RA). Relative affinity, RA is binding

normalized to a reference (wld-type peptide); for
we@x@apssse2 t he rati o between hal f maxi mal bi ndi PQT/082006/023489

control relative to peptide analog. The hlgher t he

1/..RA i ndex and th th
LA i Dinaloe et e® R petirana ot rdRAHEE sES Eigo Lytokine
anal og cam@nirhonYHC. - 71 WO 2006/ 138562
PCT/ US2006/ 023489 [0237] Fifty three anal ogs
| A0 | cbondxamplcy auelos ﬁm ragulsdn sevsoed walugsy sociated with
t
paranfFhE AT TS by Ucrb BB W ah PN, (e (b bl ebitflR and

unrelatted Aoth-ciogé ecastites peﬁtiﬂes @n seférdncésmdmamaBEaﬁdaérdlfgim@/@asses
n- st andard, .am no aci |nvoIV|ng positjons that
ez ] WPOTERia) AV 3lpg: as thah e displpE r BROPPISHS watatitatiyely

compﬁirégfeoﬂ'o I FrenHRVEYE ? atfela 9(%’ &oa] thost © g u?aﬁ Q adi a9l

was dependent on I cati on.
deemedh abesgksinchghtd the dhatl thatnwhﬂe rtlaaqzyewtanm cwmtlmtnnmey) may

dlSplaé’o gﬂl?gt}{@;om to furt her’ ger gera t| C l HeLptlde 3
for exaklple; 1&@&3;%?&3@1@; t@'ﬁdﬁ&@h’ldlDtdt a(aiﬁ@; f0 breik Mtraf@nsr dbtbde
cannot be solely inferred from binding (KO1). In
respoRHERNEF O WH9- bi ndi ng, the stability of peptides on MHC
I t t .
SRR ool S hTRAELRE i R (! ipdry

and r@ﬁ(ﬁll}xg abé OflmOfe rélevent ol ueee dScellinel éhstiad ff ipdtentiblly biased
ghal 1" peptide conplex interaction with T

T cel glppes ae%c@efﬁaé rfaut 406 he [cemgpals quwy infegrang paragietess suchpas
Kon, Kotjfl tf@ﬁ a tfﬁ%k ,\/E%pé Sﬁh&“atgfln‘EEAEmssaﬁ?cﬁ\gt}f ?H%’ i%ional

asse Ie st ass | on the ce wer e
avidityud peptiict MTHL compbaxes atlative ab PERL | ffhes(ecpm’amtess @an be

precig B (05 TreRroRE e e SPEAadh b s
of p&ptideNahAEdsy to aislesdR SREthEOevElub i, eBﬁtlm&bﬁéﬂa&rﬁi I Radtiag]

presence of enetine, which bl ocks endogenous protein
applieajinph ednalogsatha bird e ke and ghiaig crosfrecagvifys ageingt TCR

spemﬁé ?drqggnormnghyl@h gﬁ% e ?1'3% &éﬁ 1%{?1%%8 & Prs %P g){neatmhrable eﬁfect

recogni zin €) arer on

in thlm%S%l oaaallymhodomg@ id pfefseﬁte@ﬁﬁﬁg&ﬁevgeen the M
(nmean . fl uor esce]? i ntensjty) correspondi n‘g to a
gil%db] contlnretbocbrisedt fandhe geasratiometndgerll Jiaee o 8

fOHOVS’:lﬂ%‘Bﬁe Xe SB‘L ggﬁééﬁb%‘%;lﬂg g}l e pt ]ﬂ‘galb gl\#el 'S p(Flay e I } eﬁxp
Med. tl Bé(l@)l%@cél d199T,2WhEh lis herEbﬁ imermyated hétam sy mﬁerlenm/mrlts

me was nat hematj cal | xpressed as stabpility index
entirety) gy HAmPEed TH e HE Sy et heiope (o) plmixed with

25pg %%%IE@'A?% fo,the %38'%%1%‘[?1[ adlgm%s?t 1o§l“ifl{3> Jth'gpmgﬁ(lﬁgl

carry one

lympls u@dfdsl Au? dayrsafiel th'el lustitogsts thensiae dveﬁmﬁibﬂﬁcétbdhd&t ﬁfsﬁéﬁsibn
am no aci ds) i nvo| yi nq positions that are known t
of splsapeies I?ISP%?efﬂ At PRE"| mi E%e?l.l%wl W comphate Higl medmm Cells

tibate® Wi \efrabht &nkEftatdR 14
were e e BT SosPrcih ShbeE o B Folg Bl nbeotomed
96-well plates (200pl/well) and for an additional 24 hours w1th rIL-2 at 10U/ml added
to the wells. The supernatant was harvested and the concentration of IFN-gamma

assessed by standard methods such as ELISA.
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anal ogs can be useful in therapeutic conpositions or
as a platformto further derive therapeutic

W@ wp03sss: ons. Forty three of the anal ogs had PCUENSE023489
stability relative to the natural peptide. -72 WO

2006/ 138562 PCT/ US2omg [ 0240] The anal ogs t hat
showed both i nproved nd stability are useful
CROSRMPACATVITIOSND PONCAIONAE AVENITY OF ANMIBGS! €

I mproved _conpositions —of eraoeu |c ene It. LE
6 EVALUATI QUK D) A DNF ANAL OGS:

Rl I
T A AR, AR ERE S, ST Bl
through gflibm‘yl cﬁ‘]lc’afn@lfogb bém‘higgsnﬁgie Ibriﬂﬁtllmioag wéletive( tgothe anthrl &I -
and T inity I nteracti.on etween TCR a
24149 W@%M ERLBRYi @%&}D NoaiDi Balts Bid-gpe BESIoRr @w&: 3).
Stron%?x‘f@?ge dc&ﬁ?%@r‘l s SERRT BHrhvie 3 Sniflirtdl g&i\fu‘eﬁ %ﬂ{ouﬁ?&f &flog
predictability in regard to overal
to elivitn Hfhﬁganmdvmdmmmc wivewvo [ 914 He mmtumalc altnpmltts Ochytoklne
seconda cho sidues can inpact the affinity
produgtion g aap é’@PF E?nf’i MC- pept i de conpl ex to TCR al ong
Wiibdug he Kepstiafdn dfhL Wit BY VVg NMAnipeafed dfr tMEmmunologic
[ nter action. [0243] A net hodol 0g 3/ was devised to allow
pr0perreqs|qi thdentideiasseasedgn e assay L end Yemuiagts weralagigee. i M was
[
mor 0 M ST P IRAPE BRR G Plcliple v
recogﬁﬁﬁﬁgmelvatd.ﬁypeélmdyﬂelc interaction and TCR bi ndi ng
;{Qfertl es inh an integrated fashjo
[

. sone

4 c es Replagemant gbNS A Alcpasion Ag?ewgh é?li‘ ﬁandaré amjino acids

r
Abu, NP Db BERBim N CHIRLARS oE A pifide polative to
the mhﬂt—tgpd: epitopsg botto ngeﬂnmsatfetha migghall amasp @fismalog required to
t ransgeni c ce carr u ch as the
wigedy| Ganiye R B geabaraout (e oa: aioddsy Thytans
encothPRsi eﬁeﬁ&e 19§V ag, ONBﬁQ esit MPCEsARE réthRed Wibdsiieidlvity and
i mpact” of T ‘cell’s specific for natural (non-nut at ed

reducegiimopes agdviguinethis ey wlativede ithn neenl @epfide, hut ¢aargtidluee
usefuwg ﬁur}%{%:gtdeﬁvﬁlz%%lapoagcggg %I‘fegl‘ﬁl%ﬁge ttlﬂe?r g{&?gﬁlteg dAﬁfI(Tﬁglt at

Cross rea
posmbﬁqIZIa%ﬁIga&gtﬁé adtivityt ed concentrati ons and | nh| b| ting
hi gher_concentratj ons,, due to, antj S cel l
ddﬁml Al Ebymgeriof she disginesigpe e shewe acement

with BR(FMBf, rlﬁl el UI? et'ﬂet&u@gg . oi§§ %ﬂfj @%ﬁ&g*terated the

char act tics epti
1mmunedng1¢ pnd>pemes ﬂnﬂhrmsayn Relblapmmut dﬁKa\Mﬂ]h YgPhodty PlggeiNO2),

-m%@fl r r‘i’é blﬁ‘igdl ﬁ‘fg;lzlla 2 ‘?iﬂ%fg‘{ﬁ\éggLOCal( 3&9?. ef f ect
( qOQSI]Cyt %&ﬁca‘%ﬁ@f%bi@i@h B (@0¥rAmal RGidue) by replacement
with I retained the activity at a lower level compared to the original epitope.
Modification of the last residue by addition of an NH2 moiety obliterated the activity
of the peptide that was subsequently rescued by modifying the A at position 42 with L
or V. This directly illustrates that analogs with activity that is lower than that of the
wild-type peptide are still useful for further derivatization.
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concentration; -73 WO 2006/138562 PCT/ US2006/ 023489

3. Anal og concentration at peak val ue of activating
w@bdoeasssr. g., cytokine concentration) [0244]PEDUS2006/023489

exanpl e, anal ogs that result in reduced val ues

associated wth parqggggiﬁyﬁ% and 3 but increased #2,
Use of

can be useful. pi tope and unrel ated

M@EAMM@EUMWL@WEM OF aNwIl.ogll e

in identifyj otential val ue.

Anal ogs thaﬁ'@ A 'h ----- !Qh%%t [ veI y

Cq0q52] abl Thé Q:tl@feg?Vﬁ&nnEﬁﬁﬁﬁlE Y6 gFig%Ew @z efdhbe% an
tural elto es are still eened RE

of n
through aﬂlﬁ@rr 8t @na IS cmngéwp salystituicns retative se tleawﬂd-wne)sSX-

2 8 c properties that are

9 ﬁ%e%tﬁsf‘@ k)ﬁ&ﬂgﬁﬁf’%%?egﬁat ural peptide - for
eX@253l e, Comeinaprdapedisititiont et parititiel MCDHAA adlkihbib Lrbo:
br eak. t ol erance or, restore responsiveness in vivo.

on th[: il gFg

1Y Snnalegsant’qh example; ﬁP‘%St%‘E}O@eﬁf ﬁ‘éﬁlswﬂit ¥g)F or W
COHObd’I}&E&I %tH E\ﬁysﬁﬁﬁi%h'cff%ij yvllt}‘lw dM 8Ip I gd_nttd %}_Htc"eﬁ 18 preserved or

rel evant polyclonal T ce i nes |1
enhangest @afiyit lof the samelbgs Fektive teltha esllcasym peaide 08tich aadbly
i ntegr.atin neters such as

SRR e SRR A R BTS00, B i

a fashioﬁsshat eagtilts iihY tA&dndeU 'b?éakﬁ{gal(thu§vbéihé y s%i?ul for practical
de- VHC conpl exes relative to T ?1

apphcﬁta(plgn@p@q thecRh r%gluemagmq@qtcpsvte ap€ertaire exﬂananlmndmg to TCR.
t hus n _del.i neate. usef
Comb%rgtﬁgﬁ@ lel%e%n ptﬁ eé\gigl ] ogg)ots%loanéglzr\ﬁlgh \}R gt position 4% W
(positionally amhd]m Io@ttlpm;mah oY) 20U (Podidh 88 witRRPM, ¢ @4t RB8ion
4 @(ﬁg@t at bjnd to WVHC and retain cross- react|V|ty
) RG4S gs dPUcPETeCc MO8 agthee KIplvealo dhe d\llidyffyee Peptlde

Combﬁﬁﬁbﬁsdﬁet%ﬁl meﬁiﬂogltﬁ%ﬁl 44 %]nfirl ag?ﬁ&%%? 4 g’f}ﬁﬁéﬁ% !p§ g 28 and

hi s assa he over
Vor 1‘111| ay l{}z,eccmfext @ hctiffity sireilarad thes ed wWiki-typb @epritee Rapliaodn

calld .lines HHDtrans enic nce
of K iyt Bvigt AEPod T Hoaurfar e ebflezor tareanat sttty in
this asviyd .SutBpepides 234 IeSbry ﬁ&%ﬁ’sﬂt‘é'tﬁ@ nleBatdBE %Q%radatlon f such
i ncorporated herein by reference inits 3
peptidgpencompassiieran-sipadardayinofac8sis decresed al viwpi t ope

54, RPN PACE] PR el el a5

resultedyimpivrensetbactivitly ofetithy samtdl peptidee | ast boost, the mice
were sacrificed and a suspension of splenocytes
prepared at 5x106 mllion cells/m in conplete HL-1

medium Cells were | P ECbWIth di fferent
concentrations of pep‘%\g—kﬂ— 48 hours in

the well

gopssint r dhi Ofra@d ﬁbhqg@m 1 aés y
ODSSIN T The Afra gEL fiple (‘i:?g?tﬁg 23 w§§ PR 10 scan
through a library of analogs bearmg three or more substitutions relative to the natural

SSX-241.49 epitope in its wild-type version (Figure 5).
[0256] F and V at positions 41 and 42 respectively, combined with I or A
at position 49 resulted in improved or similar activity relative to the wild-type epitope.

In contrast, L or M at position 49 resulted in heavily diminished activity.
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WD 2006/ 138562 PCT/ US2006/ 023489 EXAMPLE 7

CROSS- REACTI VITY AND FUNCTI ONAL AVI DI TY OF ANALOGS
WEUBHTSSFRTED AT SI NGLE POSI TI ON [ 0247] The st re€BU$2006/023489

from above (Exanple 6, Figure 2) was applied to scan

t Hoesmh aTtiplraadnBfcoaiprisP@shdaci-5taad38 B acids Nva, Abu

substitutions relative to the natural SSX- 24149 o
or MeYaltah the lpg resiiipryapultestin tetsnpion onimprpyement ofimieiung pesivity.

[ j r ' L.SE, lLation S

Such S YA Ret Gty detul e Bk LU 17 P SR B S hh S el v
enzymetieddgeadatib®:N- ganma pr oducti on ex vivo and t he naxi mal

a of t oki.ne roducti on at, any cqncentration of
a@#%. [ 5% }cas%s?ﬁo EERRD ACgF ToAMesy Wikip, thy gyptatiye TCR
bindih FRIpIHEGNIBMNIR pepHARIreBASderMIORALE 1S rdddin &

f?)tﬂl‘fjﬁ
assessed in this assay. L and V nmutants were acltE?ve.
alongpadth pgsereactivige Sushnpeptisles zreirusefubgot opsoratite df immune

nt.retained.cross-reactiyity to the T
respeSi 8 O HERE GirRane DR2S el fen Broalien ibs MEG wineve
is slighilyt diffeRAnBiroROBat bOMatdAl Péptiles OB AN BikktiAoAS aBHbHGon
|1r17£r oved on the i munol ogi c properties

Abu, N e or Nva S

44 (QiNymer Nispt pasgtioned @l ¥, Nie ot Nuahpn 48 (K pe Phprfdpesulted in
. j N 0 h 10 DRl t lco | ed

active Bdllpgs Wb GBE DTN, S8 TaLhOioR R i P 1o Pk Ebion
48 ordy atgoisition ghbowditic Echt 48iesuited in andayydassit g abtivitya Fidallyatwo

Nal -2 or_ Aib.display,retained cross-reactivity and
analoﬁ%&’ﬂfgéosupﬂﬁ‘d‘i‘@sé PYVE P9 2PHVIVHF WU Yay rel ative to the
‘ natural peptide, but can still be wuseful for further
derivitization to adjust or enhance their properties.

An Nal -1 at positi oEXeVMBKHYht ed the activity.
RPN FrheTioNsT. AYinfiy GRSy bihs

Pt _
ENCOMPXSSINGWHE-NATURKY PEPTION ANSY RIEPATED AT VARIOUS
I Nmunol ogl ¢ pr opertl es Inthrs assay. epl acenen 0

with Y, Phe-4F, Phe(4R IONS.- net hyl - Tyr or

b 3-b i.enyd - ' ChiVvity.

VBT o Y Ao ront Rtahh 0 TP 20 Wil apif g gean

througlepl Hbreof anwloph of & ebedntte derichmpassingyileyné@hinal ISSMED ;49
.%tfad:el conmpared to the original epitope. Modification

peptidgy (Fighe Phst resi due by addition of an NH2 nmi ety

ohbh24err at QenrekRYLLY. : [ : :

sﬂbséﬁuen?ﬁ/& r escuggxbj)/4¥ ?roo\gigsf% ng&tﬁ'ﬂg 1%%5% Hg%lsny\?lﬁ%%lat

the TwiellHine speeifiv forTthiest1d49 eandmyeri tdlaiyertattles latten tMadificatim of

e ol @SteSich 0B LhEL LI | BBk P Bh S By, N or v,
resultg@ i Maioratithi dAMctivitP in\Bi LR85, ﬁ&ﬁ%ﬁgﬁuﬁa@%@%ﬁﬁ of

EXAMPLE 8 CROSS- REACTI VI TY /AND FU | ONAL AVIDI TY
decamgyq anatpgs was obtained by modification of the A at position 2 with L or V.

The A42L substitution rescued the activity of the Y50Nva decamer. Peptide analogs
of similar or reduced activity i vitro (but retained cross-reactivity) compared with the
natural peptide are still useful for induction or boost of immune responses due to: i)
more limited AICD; ii) potentially higher irn vivo activity due to increased stability on

class I MHC and/or slightly modified interaction with TCR which can be important

for tolerance breaking.
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SUBSTI TUTED AT TWO POSI TI ONS [ 0252] The strategy from
Exanple 6 (Figure 2) was applied to scan through a

wo 2iwsasspenf anal ogs bearing two substitutions, PCEUSI00&E23489
to the wild-type SSX- 241-49 epitope inits wld-type

version (Figure 4). [0253 rdi nated nodifications
at position 1 and 2 Mﬁi&ble effept on t he
USELOF ANAPD HRIGCHR ENITRNCED TNQJI}JN&T:YORC%IINﬁl

with V, MNATL, EPTFONE ES ¥8dor enhanced
actiyity t he anal 9gs .l e atjve to.the w .
oclietbie” duets GBTBRyor Rt Bep Bt FRBpRed Vi plesmid
exprésﬁh‘ﬁg W@-@MQ;Q ﬂﬁfutrélrl%p‘itﬁ 4 Byl dHRAE Inochatibh 186 3Ré iixpindl Mjinph
in a fashion tha? results in tol erance breaking

node$ twh’dns25’qeg g2 34 et lBBS/anhriylaph inod¢ at daspli Baltd and) 17.sThag was

t
FollobE e e demin aofnetil R LS bt g T
sche(ilﬂé’ 8f frh@ini4dtdonVeks Tsﬁb% {nal'? ighRsi. O RvetR)afteMthe HOOS] iplélﬂ)cytes
41) with | or L (at position 42), and F ( %03|t|on4

werewgtithulpted\ex pivp awith o %-2amo mtlzaralr petiide cand; fesigdl ALast Mo
e R e L T

the a’ﬁaldf@os,lngfomgﬁggredoa Nigladr n@spnnse igaidhit mngbft déllle gexMea‘smgzhe
conferred an actiyity si rtot t of wild:t

naturgCpeaTide, SoRBpTer b eraics Ak fior Iyt talh fs hoos

agenfgl T'h%db{ﬁ?éiatég %H{H i Blﬂdlﬂ? ain@%aﬁﬁlﬁltba&ﬁﬁ&bﬂe&t&ﬁﬁhéﬂ bY ex

hi's assay. Such peplides can"be very useful since
vwobnmﬂmmmmbEMJc degradati on of such peptides
enconpassi ng non-standard anm no acids is decreased in
vivo. [0254] Conbinati ons between V or L at position
42 and | at position ERAMEBEBRI12ed in increased
act|V|ty over the natural oeotlde 'EXANPLETQ

SUBSTI TUT ll;’ ESA% b%5 }Vghe strat egy
from Exaan-m%red—h—s can through
a [0262pry Eightagedupgs obeaidengnt4)r e@rorinmumzed with plasmid
substitutions rel atlve to the natural SSX-241.49

eXPrRSSINgoPRX 12149 SRR PIOPHEbN, et dRoquatign Blosthe pgyag)lygeph
node%ﬂﬂﬁl}/%gﬁo% Hﬁ% f1l e dhdadng E@% dode F&?ggﬂr ¥esy14 MV ”Pl‘ﬁs was

at position resulted ih 1 nproved
follo&iem'Hyamoaatﬁitidn‘aypdpaﬂabbwﬂs {similiveanaéund) 4t\dag Zﬁpmﬂdr]eusmg a

I.n contrast, r M at sitian 49 resulted in heavi
neg e TSI BaP I la, A% B b Bopptsh Bl BF andlogt & Shorkn
in Flgﬁ;g@USZOOG/ 023489 [0257] Triple mutants conprising

non-standard anmino acids Nva, Abu or MeVal at the
| af268bsi tTonevabsid tthd im vieo e ntspomseoraghingtr gvaturelntpepfide,

t tid {. l, V.
spleggirates v cisalel e GrBRE: SRFeL R PSR BBl win
20pE 07 YRRl Pm PSS AGAT hPide for 2 hours. These cells were then stained with

CFSE"™ fluorescence (4.0pM or 1uM 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 of target
cells was measured by removing spleen and PBMC from challenged animals and
measuring CFSE fluorescence by flow cytometry. The relative depletion of the

populations corresponding to peptide loaded splenocytes was calculated relative to the
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[0258] Modification of am no acid residues within the
putative TCR binding region can result in peptides of
w@omvsisssabl e val ue that retain binding to MHPCHIUS2906/023489

with cross-reactivity. Such pepti des are useful for

cons NBLA PR THRF ok SHRERE L FRESF, Bt e St

and IB (dbod)hdHow thef Ifnevzedﬂfcyﬁotdxliﬁltyhﬁlcneﬁ byaﬂh@ g, mi%ﬁ@fdleéiﬁfbed in
ubstltutlons at__position Nva or

I
Figusg g) '}I'I]Igggﬁfttﬁ% feshgsl P@tl 8 Ad ?e\P AN/ gyld &4 sélpwgqi increased

actlle]‘ @el&t’: Ve {°HE! fafital ﬂeptl%lgtﬁo\fﬁ éﬁ%@géll‘gélgi N&%ﬁ G%Sangt tzs{yget%ells

T at position 44
coateﬂSmd’( 20pgin] powiel iao hpd/mlwif hituitl peptds (F %51!;6 ted in
anal ogs devoid of activity. Finally, two analogs wth
5 substitutions showed no activity (Figure 5). EXAVMPLE

10 CRCOSS- REACTIVITY @%ML AVI DI TY OF DECAMERS
EI\IC(]VPASSI NG THE NATU
I DO | )

AND MUTATED AT
A G FR ENGEANCERD RESPIONSESAGHRINSD
(Fi gure 2) was appli [ through a library of
anal ogs of a decamrﬂ%%ﬁg t he nom nal
Sq¥284]1. ATigieptdupe OFimie (BN WoR6@hmliAgedeGAME blasmid

SSX-241.50 was significantly |less active in
expreéﬁln&ﬁsai 2ng9 ngfygal Tepitepe by jdiiscisineelption m:w th¢1 mgzumawymph

nodeg( Z%S%E) 8%,{? ea%@%rr{'l@-ﬁ fi&{e atl\@ayb e %1 ]gfs S,:Féys gllas

followed b)(it\emadcﬂmohél ﬁ\dbﬁd@bod‘dt&dmmﬁ&&hiohﬁ@ ak ﬁai 28 had 31, @ihg a
of activity S, assay. 1 optim zation of the
negalyq qowf?ypwlde 2%% P6-3an QAégé Iwﬂﬁfa]dmp&ﬂﬁ arjangjogs as shown
in Fispebfication of the A at position 2 with L or V. The -
A42L substitution rescued the activity of the Y50Nva
def02edr . Poptwabh ?dﬂwat}mgmostoﬁplmdmeawvem stiredaed dx vivo with

ctivi in vitr talnedgo activit
sSX Firpp idioval FentkR Smhoend St EPRbeled Fmn by cets
(624 B indlduet é0R) 8Y vARRAS E: PlatidNH er %P%ﬁ%gs dueVt &d KA1F
more limted AICD; ii) potentiall c{ hi gher "I n vivo
2

ALNG A4 ietigitel mmyng m,spe@ge thag magsliated jncognsed caotoxicityH@ainst

g racti.on with TCR which
huma%qgﬂlgf cé &P{esyl{lgﬁ% na't gséﬁt‘ég’g? é’ﬁi ng. -77 WO
2006/ 138562 PCT/ USZOOG/ 023489 EXAMPLE 11 USE OF
ANALOGS TO TRI GGER ENHANCED | MVUNI TY AGAI NST NATURAL

EPI TOPE, ASSESSED EXBXAMBIgoE4] Three groups of nice
N-TERMINAE TROXIMUE ?%IMAﬁY%@@RﬁR%O%‘I@ﬁ@%‘IEﬁIQND AA)

t H8266]gui Néfien| thepsubstitoige sinalot$ sBGen iim T26le bfwd?B%mi; hhe

I h de at day.0, 3 and Thi s wed
analogy) gﬁ%ﬁ@&&fﬂ%ﬂﬁ%& god a@bﬁ%mﬁf{sslmﬁor%arl%w fheyyild-
type PaptideSepitpe31HoWRRer, the magnitude of improvement for each analog

varied, and the substitution of A42V showed the highest improvement in terms of
binding affinity with HLA-A*0201 molecule. Further, the stability of the A42V-
HLA-A*0201 complex was better than the complex formed between wild-type
peptide and HLA-A*0201: the T1/2 extended from 11.5 hrs to 20 hrs. The peptides
with 42 A to L, V and M substitutions were able to induce the IFN-y secretion of
wild-type peptide specific CTL at remarkably lower concentrations. The 42A to I

substitution generated an analog with improved binding and stability profile. The
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schedul e of inmunization is shown in Figure 7. One
week after the boost, splenocytes were stinulated ex

WO 200/188561  SSX- 241- 49 natural peptide and testBdI/US2006/023489
agai nst 51Cr Iabel ed target cells (T2 cells) at

residle G822 pysias oat P bt PiireaT i or drepElyibnin T Fhe petin

degrdedr OBt cﬂ)@éﬂvﬁtuﬁ%ﬁfaﬁfaﬁdonﬁlpbbﬁed B?tth!é dsul€ Wlt}ﬁﬁre £0MP8 Ao
to the anal og A42L or the w | de itself, as

analogp ydiich pageassest a yimitar dindiag affémtywmﬂh HEWeAﬁDﬁQﬁ rrjatisiecto the

| paraneters determ ned by ex vivo
Wﬂdgﬁgﬁ’hl}%‘ént ation. EXAMPLE 12 USE OF ANALOGS TO TRI GGER

ENHANCED | MVUNI TY AGAI NST NATURAL EPI TOPE, ASSESSED
IN VI VO [ 0262] Ei ght qroups of mce (n=4) were

i mmuni zed with pl as.mm&iél ng SSX-24149 nat ural
REFORIINA, SECHNDARYE UNI IR %drpjﬁmgm%'(i@ %Agmoh
3, [0267]and Th# N-Emingnahasconflalyl amabat isyhe ficst acdind acidakt the N-

termEF o5 REgRS oo Mol Ve daond Bt s wid-type

se uerﬁé/i\s Substiffiddl with RERbiIBy@bplba AU bAky SHANG acidN Ah@HiRe
0263] To evaluate the 1n vivo response agai nst

hydrcnmo icnd puPeyi ageino agig| dseoraptbegiserbirclidiog anavaileblnto or that
j ¢ ' t th

o ko R L o T8, A LR B o 2GR O

aminwacids. t Eﬁaﬁnplteﬁbflmdrel\h)tdioplﬁﬁﬁﬂimnf) |agidls @ifobedes But( e BM Wihited

1M for_ 15 nutes) and i ntravenously co-injected into
to: PhexyhiT; f@»oanmlzéywm an equal nunber of control

S WOEE@CW §e ?ésﬁi[u'a%q 1% Uh Wagggg?ecf Asgﬁosre‘é‘oc‘l‘r‘tﬁ?yc §n<,(hg¥ AMdue in

Ei ght een hours later “"the sp I 'mnat’ on
interetcang otrith HEA-A* 023 meksuleedndyt alsmengaged sp tieeintcamdioRBi

hal | d | d _CFSE_.. ..
the Tyqal e Bebiian Gt By dhPies: QRERe. PRUCPRIoRS aF digapriden 6
genefie §dM hAQBUIRS LIS sGRAT 28 R hrﬁﬂluhg%dafooaﬂdﬂﬁo{eoﬁﬁﬁsle for

spl enocytes was calculated relative to the -
the doGd@ymeg sbPIRCTALSIFO6/ 023489 cont r ol (unI oaded)

RO oA SRR IR ERL 8 B %

der1vaty"tre@t ogfihenylylyelregi tRagh- ﬂ)doﬁobﬁeﬂyﬁgdtﬂiﬁdjs Peasktrdi@@nilalanine)
re. 7. Three gf the tested t| de§k A42V, K41l F
result&ﬁdn Rarlogs thalthgye Bigher s Gaiin withdhe -5 *P2) lmplegule gng farm

more MBI &mM ?}FEIS @h tHe Wl‘{lﬁ&,g%gﬁﬂf B Py oﬁ% deﬁ?gﬁ an%]Togs

target ce coate as “wel
have nsltawralsignéfitanty (édirepsed 4affinity EWANPI;IE IE'_,A}SE‘O(ZHI Andal OGS,

altho g BT e DD EHets. THoTs Noee ST och Aopiylar

affini®y & Hafl of the Tyr and Phe analogs. The experimental data demonstrate the

limitation of the predicted algorithms. For examples: Lys 41 to Phg substitution
resulted in an analog with improved affinity and extended stability with the HLA-
A*0201 molecule. The para-nitrophenylalanine analog was shown to induce the IFN-
vy secretion of the wild-type peptide specific CTL at a much lower concentration,
although its affinity with the HLA-A*0201 molecule was about the same as that of
wild-type peptide.
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expressi ng SSX-241-49 natural epitope by direct
i noculation into the inguinal |ynph nodes with 25ug
wo p00g8s856nf PBS/ each | ynph node at day 0, 3, 1BECHNS200§023489

This was followed by two additional peptide boosts
(similar anount) at 631, using a negative
control peptide (Mel = "EAA"), natural peptide
NTERMIINOT, BRIMNIRW/SECONDARY ANCHUR MODIFIGRIHON

after the_boost, splenocytes were stinulated ex vivo

wi [0R701ssx When. hothyprimary, gad pependaey sneharetesisyes giithetN-

. _ h . I
e el TR P S e 08800 B0 Mo
impreved afAdiFy andl 2xtehdtdIstalilityi withl thenHiLAe AreZ(Homeksuleh@hble 3),

with G 3 B BEaTRES A At » S5 AISMR o H L ys),
A42\BXA\RlitiodM NthEE'ﬁWHAAN)élLy SR dR Lo Ryitlﬁmg'\mﬁi-tygg peptide

MCDI FI CATI ON( 2ND 0266] Wen the substi tut
specifip 411dgs Combimng the bl ¥ sgbsiidwiéon with 2V peA42haimprsed the

.o . e i.ndi a tabjlity profiles in . .
e
with Hewevldrtypd peptiveg NTHel cembihaticho hrddemsaibnd of NeRehinal gtif@ry
varied, and the substitution of A42V showed the
anchqy; idesaconqasy gpehns mhanged; be meplide stpsimergndasanfermayion tora
greaty%%égpzol mol ecul e. Further, the stability of the
A4A2V- HLA- A*0201 conpl ex was better than the conpl ex
formed between wild-type peptide and HLA- A*0201: the
T1l/ 2 extended from 1l ﬂmm hrs. The pepti des
with 42 Ato L, V an utions were able to

NITEROINAICPRIMAR AT CONDARY ANCHOR YD REIFRMINAL
T Specific at renarkably 1o :

42A to | substRRIMARY MEQBIEIGATHANanal og wit h

[ ed binding a tabilit rofil.e. The -79 WO

QBB S5 PRS00 B bt isdienlife wps £ pisthsed achor
residyR0s IHovasvef; aipaded Pte®ydade dbbdtvéd Qvhientie st indthted td1 Ile,
. TCR to a certain degree. This observation was al so
having g addiipngl —¢ He greun Similar impromemant was elspjobsersetamith, a

! o S odi _ it : .

Val (L BBRRRDET R, Shet alort BENAS iVl ioindthl Ui
stability vt BRVVIAC BHEGNDARNMeANCHERoMBRLE aafAdEOMdichted M) the

.[0267] The N;term pal secondary.anchor is the first
peptidey FtghrfpCadhof BRI A AHGIS. CHARARO i Bifefecognition of T
cells. gapigyent, the original Lys 43 found in the wld-type
sequence is substituted with a nore hydrophobic and
bul ky ami no acid. Any nore hydrophobi c and bul ky

ami no acid al so can WCI udi ng any avail abl e
to or_that is knovvn_ _ skill in the art, _
N-TH RMINA IS PRINEARY SE CONDARY ANCHOR ANBTER SITER NO
acl ds. Exanpl es of nore h arolpﬁoﬁl C am no acl ds )

i ncl ude, but are nMON

[0272] Substitutions of secondary TCR binding amino acid residues

generated heteroclitic analogs that did not interfere with the binding to the MHC
molecule, but overcame the tolerance issues of self-antigens. By combining the
substitutions of N-terminal primary/secondary anchor residues (K41F and A42V) and
the TCR sites, analogs were generated with improved binding affinity and stability

(Table 6). Some of these analogs induced the IFN-y production of the wild-type
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to: Phe, Tyr, Trp, and D Lys. [0268] The residue of
Lys 41 was defined as a secondary anchor residue in

WO nioen3sssi ng with HLA- A*0201 nol ecul e, and it BEHUS2006/023489
engaged in the interaction with the T cell receptors

peptitl® spectfy CALMt deQECHNcIRREiBAL s8ch Mﬁﬁt‘ CRAZP og(! %)h/gﬁle)

position _can_ generate sone heterocli t'i c ara

mUtaﬂ‘iS@nMFb AENolehi @vahdNim martanis.t abl e for the
devel opnent of tunor vaccines. [0269] As shown in
Table 3, replacing Lys 41 wth Tyr, Phe or Phe
derivatives (Phenyl glBXAMPLIPaga-f | uor ophenyl al ani ne,

Par a- ni t r ophenyl al anl ne resulted in anal ogs that
have hi gher affin *0201 nol ecul e and
f qom3 m)rR iaRkLene ther ~hand
C[ ] eg ?p dgﬁpﬁ&‘@‘?%ree %ﬁ(ﬁ@( i ¢ acyd gh’[elglhlg% with an

Lys to vatives ana
amide nrgmoﬂ/ﬁd:&m pqptxdle reaskt infbidlogityl medlh byh@nfd:An\s@BAIRy to

ecul tho ed on the predicted al gorithns,
P rote{ﬁ&%l Tﬂﬁlegﬂléﬁ% d %E?Htglaﬁ é’@@oﬁy@pﬁ‘ﬁg r Tesiance toy theopemtiigle.
Howder tsbﬁlerﬁheaféGulPdil@ aRl18088-a sISVE 6P Ghlo tfac eifl ity with

denmonstrate the limtation of the predic
MHGy mpdequiesimeas mesil ex am@mgemy@y ndt entiegicitybst Uhaxpeeradly,

A N T —
with pﬁ{@nmmmp rss)ylzgl@nNm (@E2NY Getaisd SRRy Ivﬁqp@ﬁdkcg}%
secretion of the wild-type peptide specific L

pepti SPSC %‘ﬁm Lsgandicaiad éﬁﬂtﬁ &ﬂp&bﬂll}’ Oéllrtdmoungtthq: Ses:reai‘ohlaﬁ IFM-y

at a s 1'14? cBP@enlfllaf‘aﬁA (’&ga{) ég b |Vé’|‘e y_pgda g%?(l% 2 ?X42L)

was, IRE&'}E/VE&S%BE% @ﬂﬁﬁfa@et mﬁo&ﬁtl%gmvmleoncen ration.
PRI MARY/ SECONDARY Al MODI FI CATI ON 0270} en
both primary and secondary anchor resi dues at the N

term nal were nodifigd, al trend was that
resul ting anal ogs deﬁm i mproved affinity and
extended stability wWDIRCAMERSA- A*0201 nol ecul e (Tabl e
3 it few exceptions: (K41 Y, A42V), (K41l
"Zlﬂﬁnlvp h&'?f‘d 6(1&&11 oypiga MHCARding pepéirles aies|fjom Shegr to
11- éi'aﬂld\/ﬁbéft 190R0A € {
" pept i de speci f?%qébfﬁﬁﬁ%g%%&ﬁﬁ% % %‘etr%lﬁrlY\Q/\fnerS R previous

Obser‘éitllbéfb |at%rmeo nndMl B-meA4DYh D natdrk? lsequ&ncfd)weﬂé Holtefound to possess

a bln(? hgl I a@{ §1¥% %&Ha etng ]érqr;ltesh% ?';rg!c 9 -Eﬁ?ril%gs h%rom the
standpbfirkt d)ﬂp)‘@ead@ﬁﬁﬂ ipftRessittetheP AR AgkcP @pﬁgﬁb gt %éﬁ@ BSndMeless

N-term nal primary anchor and secondary anc
antlgeewallﬁg SEOBHEAGWHt il éh@;tcam:pﬁ ithe aviti-typafapitope i SHX-20.4q the

ronfiE b SR e DS R R e, s i

MHC Miiditg GATif@Nd showed no immunological activity. The wild-type epitope

was therefore lengthened to a 10-mer with amino acids that could create the
appropriate binding motif. As shown in Table 8, while many 10-mer analogs have a
lower binding affinity with the HLA-A*0201 molecule, analogs SSX-241-s0 (A42L,
Y50L/V/NIe/Nva) showed improved binding affinity with the HLA-A*0201
molecule. Two 10-mer analogs in particular, A42L and Y50 Nle/Nva, were able to
induce IFN-y production from T cells immunized against the wild-type peptide at

lower concentrations than the wild-type peptide.
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[0271] The C-termnal Val of the wild-type peptide was
a preferred anchor residue. However, inproved potency
wor®enssser ved when it was nutated to Ile, havP@IyUs2ve6/023489
additional -CH2 group. Simlar inprovenent was al so
observed with a Val to Abu substitution. The other
anal ogs showed i nproved binding affinity and
stability with the Nﬁmﬁ%bf The results of these
anal ogs indicated th tide Cterm nal anchor
resi dUSEADE ANABOGRTO OMERIIIOME TOLERKZATEODY NI t i on
of cells. (Table 4). VP 18 N- TERM NAL
PROREHY/ sEneniSResy IANELBREﬁABn SPTERPTONORDAR) ERFP tapont
over [tﬁ)@%%lh-t%’@éﬁlwﬁét 5 ARSn&tase@GRMHROYent &Y B Qqhﬁganaé?sféﬁl and

aci d reSidues ‘generated heterocl |t| c "‘anal ogs that did
toleranst breakéng. e[r)léfemrtchs til ¢h)i TR rrgpemlmheyhmh@r due| tecgare line

e s R S b R SR SR il P SHBBs
resulid! TORHNeSLERAANYS, ARE Atlogsowérd wesd {nf%ﬂ-vazﬁfB dmfiftidifatian df
the, TCR sites, anal oggqc re generated with inproved

HLAbA% dblegd &¢ generaty GiHle Kachmiapes §pr i vy Engynizainme eyen using

v 3555, AR b S DR PR B s

USA 39p187 8783 p.erdt Salgilleradr dlovikemcaoRasenfA8T2-6939, 1996hTsa ef

ol Jyhminedde G351 i 0o g .26 Tt 275287,

199%&4@%&@3&3&; hERBY %‘doﬁg)r&t@& bpe Sfticle: B tﬁé@ Bnif@fyboxyl i c

Ctermnus Wth am de inproved the peptide's
st EDB76]| ty SpﬂClﬁcédlyOgPBMCﬂmfmra byroasd nflenars nyexst awified yby

et eI BT S REEI e oy

autolO06R Mhasthd) CAPE 6! lalvaidt e:3088eUD pR&itiad xeheithbicCutiogens and
amount_of therr affinity with MHC nol ecul es, as wel |

recogistiomei iRy Bentides.yl ey onthe i sifiocgengration a% patidepgeific CTL,
cl.o
auto %g&{b Bn{rlé‘ EFIE% ﬁ@s)ix&%lgb&?pl%eﬁ A ﬁﬁéiﬂg} V%é%gf%&l%& ahd
the 3% iftRiced\Wah (DE23d peptidentecini BV Ceac tles«:'nb@d ini Kéogh et
wi | d-type . peptide specific_ CILs, as indicate its
al., 2@9bawhlpﬁeajlnﬁqmpw&?&qsantbﬂerefgée@rc%m Bhemieyr lﬁﬂ.‘/»al%w%f’cyfe-
enncﬁb&”clel@rﬁa%ﬂ&%e%fe%dlﬁﬁle& ?ortf‘ﬂﬁ{sotzmhwgﬁ dndP® -4 and were
tide. SSX-241-49 - however, able to
cultvsetd fom 1 2aadalitidnal H&EMN-p q@ﬂt@wmtedlgnmdt ZaLg/mlf\éIMO hgand to induce

L IR SR s R I L Ik B
DCSMe‘HnWEre RO IR inHl4AwWAI fAeslindd ﬂﬂlng\/ID swdplelaentad &vith 10%

9- or 10-ners. In previjous
AP, 10 ng/ml IL-7 and 20 IU/ml IL-2. Cultures were restimulated on days 7 and 14

with autologous irradiated peptide-pulsed DCs. Immunogenicity was assayed using

the in vitro cytotoxicity and cytokine production assays described herein.

EXAMPLES 22-30
TESTING OF NY-ESO-1;s57.165s ANALOGS
[0277]  The analogs listed in Figure 13 were tested for activity, such as

binding and biological effect as follows in Examples 22-30:
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observations, a 9-nmer and 10-nmer from a nat ural
sequence were both found to possess a binding notif

wo enostibssesane VHC, and had the sanme N-term nusPCHUSIW06/023489
the standpoint of proteasomal processing they are

di stinct epitopes, bE: \NeEE gzget hel ess antigenically
cross-reactive. Int the wild-type epitope

Wﬁﬂﬂ%jr%w AR PG?J@’PI(%\I&L@VIW biﬁég%éhfs

RESASIANGL y .

TRtk SRR ﬁ@ﬁna%bwﬁ I “%%@FSSS SRRt By
a libraBP b Bhidl ¢Chddift Isn@a@wsiuutms sbigive tonthEakil@tyfhe NALESO-

many 10-nmer ana 83[ have a_ | ower Di ndlg%-affl nity
11571861 emitopRenHEANEN G20 Widd-dve) eversiom | (Bigyres 2%@@0% inverse

corneg s YRR DY N RN L RE OB, 00 i

gamnampfadgstlom epahbiandl the madidhl amdunfSér dstalding prod\ueﬁ«fn abhey
to i ndyce | FN-y production fromT cells immunized
COHC%QPH%P KL% | d-type peptide at | ower concentrations
g_rﬁgghe Wibdint o PEIRY Wik F- &K VRN 138 hat partially
PCT/ US2006/ 023489 EXAMPLE 21 USE OF ANAL
retair@/mnﬁmgaﬁﬂmssmqtﬂﬁ?wtm Bs;pléssspemﬁcvﬂor d:llm pdreinal

epitofy | AR BB BAE Rt 1 AP B PG Ry o e

peptidld/aPEbsEeed BINIAE thetHodbRiggN & RelRALBkS W0 restlitdd BRI RIREA SeteRition
the TCR repertoire, whether due to germline

of actiyity. Medifieaionrof §i16 avitnanyofithe amipetacids \odl.dstar dmesuliad in
Q give anonalous results. To address

lmpr(;‘{%gl% [ s%%’h%e{tiwe anal ogs were used in an in vitro

| rfo280]zat Peptides thidl Aavie? subdtitatibrisOing eiee Nateem{zhL . pos1t10n or

echni ques for, . in vitro i muni zation,, eve .usin
elsevigre, BNG|BHRHY Wit TSI PR IDFSATAEORYLY Brt astal Pglative to

th vﬁ'[c@f;/gé i@, - can HeOGsefiliah! hyrGRYIn 2@t terial f
© 89: 7f%%8175‘ oar119962 eSal gal ler etna llonqﬁéérare (reréaena or

furth&Sledi9FRzation & inf@0E; oTthair pedpertids, as describadibetdw.

158: 1796- 1802, 1997; and Chung et al., J I|Inmunother.
22:279-287, 1999; each of which is hereby

i ncor porated by ref el RIPIE bBeir entirety. [0276]
S((e)ci fical PBI\/CS ’rrom nor rral donors wer e ur| f| ed

Al l culture% ﬁT‘iﬁ‘fﬁb%’r‘i%o g (ﬁ%ol ogu plsma

(AP) to avo genei c
pat hogens and reco@IGURE 18AA-ERS pept i des To favor
in vitro generation of peptide-specific CT

adﬁa $Hgoud heatiipet fremdaranple Hows apalied to r?ﬁ%%ﬂu%%a library

NEfe
of afifiogs pRring B SERALALE AR 10 InE AR NIASOR i

epitopd. Siinultamﬁm& semhcmtsemtlm cnodificaions ahgosition B and 9 were

found, G117 petopBl et b Frifnaprogeriss abeTogs frenfioaen e
precigfehtitydo R %’I@ﬁ, cgbﬁlur [958 2waddt 14Nk Cldss, filtther
culture nedia wit

? 0 ligand to induce
d-type peptide. Similarly, L158V improved on

increased activity relative to the wi
the activity of the C165V or C165L analogs, further increasing such activity relative
to wild-type peptide. L1158V partially retained the activity of C165A or C1651
analogs, showing an interesting effect of double mutation of primary anchor residues.
Similarly, 1.158I partially retained the activity of the C165A analog.
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maturation. 2 x106 CD8+-enriched T | ynphocytes/well
and 2 x105 peptide-pul sed DCs/well were co-cul tured

wWo poog43sset | plates in 2 M RPM suppl enent ed WeTiudm06/023489
AP, 10 ng/n1 I L-7 and 20 lUm 1L-2. Cultures wer e

?ﬁ%mlt Zg &n]e%aésy nq%tl%gat \II)VI ioﬁlrgf gyﬁ%grofound

effectd DRaANE ﬂnh'ﬁhé‘ Gropefifesiof aMalb éso d@ﬂén@h%xérpﬂfelﬁ)r@&& 19¥ﬁt?cg loRhe

production assays descri bed herein.

analogS¥] NG gnnhmeésmm@s@SI\i‘@S(nmLm@r[Mlﬂﬁ@rlammeaaabmmn

13 tested f Vi t suc
9 resh B sty ol B, St ST7RG alove rciplprle e
peptu&?, TBOC1689 MiarA16d 3@ 2hd 4eivitp o0 Ok 95348 utRXAMRED or
CROSS- REACTI VI TY AND FUNCTI ONAL AVI DI TY OF ANALOGS
-NP@L@EE?W@F@DD%W&I}AY xRt theesti vy tb@ﬁd;ﬁi‘eﬁgnalggﬁhqyyever A-
Ne2 FRRAH) od85. ebhitiielnl paleabeyemineainl & flq vxaaslegs%P ek
to scan throug rary o ogs beéarin
A at ﬁmtﬁs“t positioro natained a’(ron@admtyhﬁ tm: hoklby pad Waymnore useful
165 epito |tsn |ve or. wld-ty ver si.on

than Jipg 515 drgaig)at PﬂEIEIPPg?n@‘l% i B ETgHioB] of b s e e e

interaB@SVREh TOR. MOBhIBRlaticRS BEtwREn JTBYR! R Vanalioghdt & a lesser
elicit @FN— ganma production ex vivo and the maxi ma

extenhApairthe tigii resaipechsluang mﬁfvay ofitle anadog end nayitenmofe
t S1
By RS e Bhe b mpl o Tepieesiave in

the inbdraudiongrvien TOR @sbthe @&eiall \Behofic] tefifetién fﬁeqﬁk{l&e §cﬂﬁl§il1fy| &f
for, the nom nal  epitope. Substitution of L158 with

K at pogiiesled the i mmunol ogi ¢ features of the peptide as
assessed by this nethodol ogy; whereas L158V resulted
in partial retention of activity. l\/bdification of C
165 with any of the EXAMPAEI 25 V, L, A or resul ted

GRS TRERYANIFY ARyl EﬁMMM&t

el %%?I?UWAWMIPME POSTTRORS 3ARG) eased

actrvity s assay I
pdiA83tie, ElmwstrﬁéegysﬁﬁmlEmamphﬁmaas appliedaddear thmughhlelyorary

T T T R e
CR233 REAlCirﬂ SWvRYorANB SNIINEoks{diib ]y ivh F{Qbir&l & tlfé%'t—l%of the
SUBSTI TUTED AT TWO POSI TI ONS ( FI GURE 13A-C

S157Yd 63V raptagly @‘PIBWP%W%NQSH &r bagopigiantls @@éw, L, Aorl
b
o 168 TR0, SnlY B By "SRRI o i

SlS7‘N\LlESDCI1165V- diSplayed increased activity relatlve to the wild-type peptide
and S157V with C165V or C165I; and S1571 with C165L or I retained MHC binding
and cross-reactivity with T cells specific for the wild-type peptide.

[0285] Triple substitutions comprising Y and V at positions 157 and 165,
respectively, in addition to L or N at 160; A, L, V, or N at 162; or E, D or T at 164,
retained the activity of the peptide in this cross-reactivity assay, making these analogs
useful compounds for breaking T cell tolerance in vivo as positions 160, 162 and 164
participate in the interaction with TCR.

[0286] Triple substitutions comprising 157F and 158V plus V, L, or I at
the position 165 showed activity in the assay described in Example 2. In addition,
triple mutants encompassing S157F and L1581 plus V or A at position 165 retained
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epi tope. Simultaneous sem -conservative nodifications

at position 2 and 9 were found to have profound
we@bdoeasssenn t he | mmune properties of anal ogs, PEPESNEIOR3489

on the precise identity of the anal ogs. Conbi ning

. L1581 with C165V or, C165L further, increased activit
activity| ﬁ%ae%r,tt%w tw%ﬁfwge ﬁ%‘BPEGéme@CHY‘P and 99n-ilm\9a ure
of mhIfPlQUEdit@ibnst he activity of the C165V or Cl65L

anal ogs, further increasing such activity relative to
wi [0287]y peFpeflyj tiple ba8&s pampiisihg W 16EeWanmbtb aHdgher extent

ctivity of, C or 1 ,analo how .ng_an .
Slsﬁn%‘@e&e{imﬁhe ectanéjfc%ggbls 0 4&‘?&8}?%01“ plpfgrr‘?ﬂﬁ? activity,
respe@ﬁ@é]?,rrefaﬁﬁéﬂﬂtﬁé-wildsliygég tig¢, L158l partially retained

the activity of the C165A anal og. -84 WO 2006/ 138562

PCT/ US2006/ 023489 [0282] Si nul taneous nodi fications

at positions 1 and 9M¥Qﬁéggnd effects on the

i mmune properties of ——dependi ng on the precise
ORBSS-REACTIVIEY ANB!FINCTEONATY AVIITYCORPDEGAMERS

165N\va Enorval neé Qr I\/E‘Snorl euci ne) at Eo%iti Qn T9

157Y al one HEsP TONS (eiREq3ales CL65V nut ant
ég %F'IE act : gi ﬁy UTA]!%‘SI":‘I‘Y‘W& ant .

al so rescu V- NH2
or[0288]NH2 The spategy from Bxaraple bavdsyappbecdt teestan fthrongh 2 libtayy

of the S, 157Y anal og, .however .. A- iled to.do .
of alpahith 4 Re BRI WS g S0 Vgl el Whil
the deBSRQT it@Xt RBldked Aigalfidale irPVlrdd B&ivityO Rafi@isabulRtusiohd B this

activity of the anal og and may be nore useful than

positignpgriialinresened aglivipyosiahiasd- & 1§geonlo k he #ako6i conphupgdopith
Yat?%7 faj[{% residue in the interaction with TCR
I'nat1ons between S 157K and V, L, | and to a

| e[0389] ePeptide fabdgstwith Sinfilap @siréduoed actetiey medrrst(buingith

.activity of the analo an‘(ﬂl may .be nore,.  useful, t‘haﬁ%
retaingdn gogs-FRIFRYIES SRMPRIST 1P ofie oWHEdYReo PERfidep ater U piseiub nfor
: t ' : i ' itpt ar ' Qaat aﬁ‘ﬁ&' -
mdqu e ‘l’c}slé{’%sf I%tfbleneé | c?egP&leSF $ E‘?? tg'n Bt %é}épggltl?@gemd-ﬁ .
induced| agltli ddath); 0 higheatin pogi ddtivity Kue EBXAnBlieised4stability on class I

S- | VI T ND FUNCTI VI.DI TY, OF ANALOGS
MH(%% %%ﬁlﬁﬂ gﬁ%‘%@ﬁk&@ l(fg’t‘s@gﬁéeﬂ ogy are useful
for bldARB3lolEhacst rat egy from Exanple 6 was applied to scan

through a Iibrary of anal ogs bearing multiple
substitutions relative to the wild-type NY-ES 0-1

epi tope. [0284] L15M¢#§8me consi der abl y

i nproved on the acti S 157Y C 165V nut ant.
GVARLUATION CEIMMUNOIDGICRROEPERIIES OBANALOGS:L,

A 0 partially restored the potency of
% gs"-_ %“ =t 0 alh by 5- '_-" =1Sdttiva 1G 1ie A-C
L1 C16 i EaTels b\l (=Y A t .
(ol -t e AR Y e e (SR AT bk i g e LA
A*0ID65%s ewathaBikb by W2t kelC W6&l assayl (Regnai ndd dvH@.,biErpli @b

and crosssreacti{yity wi.th.T.cells specific for. the . .

gty 34 A3 05 o3 srineBmera SR BEfeis By offberene in its

entir§9) ok $hd BindirdNshsdy, ah RS 17 08k that'1a8dxg@Ssion 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) overnight at 37°C, washed
extensively, stained with fluorescently tagged antibody recognizing MHC class I (A2
allele), and run through a FacsScan analyzer. Peptides that bind A2 stabilize its

presence at the cell surface. The difference between the MFI (mean fluorescence
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respectively, in addition to L or N at 160; A L, V,

or Nat 162; or E, Dor T at 164, retained the
W@ewbasgsy2 of the peptide in this cross-reacti vVPETUS2006/023489

assay, neking these analogs useful conpounds for

intenﬁlgg @Kﬂr&ﬂoﬂ_dlﬁg tda %i%:@ E&RErhtb df‘/aga]t%g cg f}i :)1#%5&33(%060%8@1 (a

164 I CI atelnteln
non-l\{IHQngapdmg |pppted€9 ibhs tfth{l;an @fhovonpty sthbitzbddmABesedVeen

p t he posit]jon 165 showed activit
MHG; L‘H‘f rP\eép“‘i §§F’ géssl?%yf’%e‘&l |ﬁ E!%%fﬁ&ﬂ 8f 212 (cglly dEhys, o, llmzltlng

concehfratﬁlirs batides IR EQAIRSEST F
A at p(?glp tllaon 165 retai neég%n-gégﬁ ﬁ%lg#?%éwﬁomevels

Ofpenfé?ﬂhﬁmmﬁmt ofbeth 4 ynd Keget her, these data
non- | i near

ot t t
pnd Dt P ROP B8 LR VRO 400l AT it e

mathemantlphlday mlatahtfklfzmﬁmnﬁ by i RletBnée .
fth 8157T to r wth 158V é%él%@1 ghoﬁegwﬁg?gl n\%?%};/
Ot the; s PMQ Vtmav‘é@p?@étrmew afﬁnetlvdﬂwe) thot tlSh‘mndlng

S- VI TY ,AND .

15 0 GV BBy S
bindingjaf portyeiFelpErTtonE pANDanAITA THD higher %Rl/msnﬁ’éﬁnﬁl R wer
JRE, 13A-C 0288], The strate from Exanpl e 6 was

the half e V0B e AN Roniol B cgion i anamaleg and
the Mﬂecmmmemqﬁrmg@%l 1139 tHelE af205Y mhciéé'\qe ﬁ& g]v% h 315%?1 binding

eptjde. While the decaner its srgnitican
paramy tﬁrsvlinmrg,vegcqeia‘t,qvggyo ﬂ%QaWﬂdﬂBPmelﬁﬂt Sudhoingprated binders carry

one, t\P@ Sthféeo& 1%?{; §u%gthté‘g5 S%?Pé%rc\t/\ﬂ n?nasgan%grff glﬁ@%{pcgfgesat
pos1t10116 ?ohat [a&Z]&ﬁﬂwrﬂeqiarﬁi&paﬁﬂ al 0@ Sntétachios ’W‘i'ih' MHCAnd/GAEER Yyyith

hut th t
an OVaCI_'] %f?%al?:‘{llMH(’ry%né‘BE%éy@d 13 élregfngegﬁelou pigpise p/epbnjaigated
modifie4teorS tukh ﬁéﬁﬁ(ﬁéj lanatl&%s aﬂenlgsléle 18nth§rag?%[38%o§éqsag$ OF s a

responses due mte

platformnigfosberaletive tleaiphmtlc tompdsitigner in vivo activity due
to increased stability on class I WHC and/or slightly

nodi fied interaction with TCR Thus, these anal ogs are

useful for breaki ngixtohananee. EXAMPLE 26 EVALUATI ON
OF | MVUNO_(IJ C PR(PERTI'ES‘GﬁANAL(ISS PEPTI DE Bl NDI NG

S ey LS AR B oL LB S
expresfl@ghe r\mM-ty@b HIY-ESGXRs,Ghsl BpitdpdMbn Qﬂl%@@tmocﬁﬂa?@n hid the

&m 0-5, which is i ncorlg]?rated herein by reference 1 n
inguingl lymph pedes &ith 25 g 25HbohPBS intg eachslzunphinodd i ddys 0] 2, 14
and 17C%hisSvds"Blowas gy B8 gﬁt%deoboos S (g-lﬁnFl)Iar %Ql%unt) at day 28 and 31,

using a negative control peptide (HBV), wild-type peptide or analog as shown in

Figure 14.

EXAMPLE 28
USE OF ANALOGS TO TRIGGER ENHANCED IMMUNITY AGAINST
WILD-TYPE EPITOPE, ASSESSED IN VIVO (FIGURES 15A-C)

[0293] To evaluate the in vivo responses obtained against the wild-type

epitope, splenocytes were isolated from littermate control HHD mice and incubated
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thus do not assenble stable MHC class |I on the cell

surface, were pulsed with different concentrations of
w@ewbilskss2 (control s or anal ogs) overni ght at 3FC/US2006/023489

washed extensively, stained with fluorescently tagged

with QO%%/Eg_,d)Sr Ui @g&f;ﬁﬁ@%@hﬁg ggxb ?(}gggs t h‘h?esleggq',\la a\r)rg'e rtﬁepn

staineslt with IGESE"] 4l CRSESE Aa6reddentde1.68M orSHIN
difference between the M-I (ngiem%d: %o}riel‘glcgeﬁgec-{k}@lgefws

minutsg)sdingawnowst cosiene! BBIBauUNized Bric wyl) an equal number of
contr(ﬂ%[c%%gﬁgéj 5Bhel gvﬁ'rﬁ ?F %@m ﬂ%grne% L @1? Iﬁ@]pg aqlzrg 913? gatgr

he negative cont
the sﬁegrﬁrt ¢lominafiorh ofvtarpetycedls a*mSI ﬂnéﬁ#ﬂlr&p 'r&ﬁ&ﬁng @?rrs'véiﬁ
ells.

d d th f
PEMG R R lf7eRt i, @eénm%gwm%s iSEpdhorcseenceibs. Tow
cytonRUyE AR FARRR deletiBR of MEBAphI A A dPRHEAL 1O Pen it Gn2dea

of petldeth IS a nea eman
splenqeytes rj'aswﬂlculagqglrrelameq totthe ctmitrd i(mgoadedylpepiflationemhdR¥ pledd

0 h 1y | ated: Hal f I
SR T s CRE Tt T SO et S ok
recelvmgguhaInegﬂt\fe%ﬂﬁﬁﬁlbdi\)ﬁdé OFléﬁzteulrﬁ §RWs A0 @Fllr a@dl@tciit\é?oxwlty in

affinity (1/RA), that is binding normalized
mice FB‘P@P’&ﬁ eWIE}v\nplaém!fi/ gad @@mhfmé)thhuwm—typehmpndéI Bigure 15C

f f trol | at t
sk S BT M) 055 SSRGS

ampllﬂ%ﬁﬁﬁhtherwalmgIHISBNxa(mBSVl ndi ng, the higher the Ko" of
the interaction between an analog and the MHC
nmol ecul es. In Figure 13, there are 39 anal ogs
described with such IXAMPIE 28ar anet ers i nproved

comlqir@gssmw VARIBUS AN RE ﬂi@@éﬁ@ﬁ@&

IM GAINSTHTHIE WILIS TYRIZEETPOPRO ASSEESERD IV 1110
posi tions that are _known to6part| Clpate 1n
ME&%&&E&&A@)

interaction with with an overaII

qogeft oM MdeohicRtbMte A %tﬁaqep@%{bggﬁ &eg%rglF p e8

conjugated nodification.
and usj Jihg

Imethoddhegyagesatibal inothp diatipdn8, @ vias cﬁotﬁcﬁ ég’giﬁst

furt her..deri peutjc conpositions.
target ‘{\?@? Bﬁ” f}hﬁﬂﬁf‘gﬂﬁwlemed@é EAPPIEQRGURPI Englmts of viigs

P D et b T TR ARE sl ey B8 B apd ity

protoce] ysing plaswislibuat p@‘ﬂderﬁrﬂldghﬁ:spdcﬁgblb/rﬁf ﬂwm sﬁgéseqzééhﬁé“
of PRS |nto each | ynph node at days

expres%a%s 0.2 %
ANEr28 7o sprpidic Jysds 115 Ile(ﬁb@M’eéﬁhatt\Fkﬁ Belsg Id]eSSBbGMﬁ\Iva
induced dierHibladst £ARUPEAd Bat ﬂl@)éngl% @E?'ss?\}cm??i sy Eiﬁgﬁ%ae%

ontrol peptide (HBVC)
SISTK dHgN £465 slnge@l meffmgaﬁﬁmﬁﬁﬁﬁhm%s ERide or

GAINST W LD TYPE EPI TOPE,
the Cli&%@ﬁ% Mglfﬁggn%fan alter the TCR binding site,

such analogs can be more useful than the wild-type peptide in breaking tolerance

against a self epitope. In addition, the S157K triple mutant can ameliorate the poor

solubility of the wild-type peptide or other analogs with direct practical implications.
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[0293] To evaluate the in vivo responses obtai ned
against the wld-type epitope, splenocytes were

w0 s@basss2 from littermate control HHD mice andPCT/US2006/023489
i ncubated -87 WD 2006/ 138562 PCT/ US2006/ 023489 wth

20g/ mL or 19g/mM of wld- e peptide for 2 hours.
These cells were them4 wi th CFSEh' and

USE OISANSBOGS TOEFREGGER ENMARCEDMMNVGENEEYI AEAINSTOTHE
m nut es an I'ntravenous CO-1Nn|] ecte I NtO
WILDEYREAZRIL SSED A ‘ YEOKINK PRODUCTION

spl enocytes st aine ‘(ﬁufs": » G.f | uor escnce (0.4M.
Ei ght een hours | at e@ ﬁA% el i m nati on of

t §0285] celd thevantoxeas theeithniyhiZE00 \Provgcdldessitlcdan Fxahfle
ani mal s and, neasuri ng CFSE

27, alEqB %@&éﬁg H@&%gggge scrilpd dpdixatppler?id splangeytgewere isolated,
¢ o ronet . C
pool B Sl 1 BB D S S REPORPE T R BRI 15

ytes wa I cu tiv
and 6CAAYE, 1@l ASIginaRaR vareiHaryeafRd 283 REEESREntrARn%6f [FN-y
specific lysis. Figure 15A shows the lack of in vivo
measygd by BLl8Aty in nice receiving the negative control
p jde. ki : i ahl tatoXiClty i
el B S BRVE FIUSY ST T B Pl o ol
of IFMdathrhy meorp eppittyeupdn guvieo ShfulsiboviFiduie 13ApsOaRE kadlogs

such oSS 1S 0BV 4, CoRbT Gy st 1R tOhbimucsd T e

o iU ORI RS NS LIRS
wild-xgsHSSHDe | (NigtryA 7R)FIICURESast6 A 85 V] 62ide4] td rindure increased

ant the | i.zation protocql descrihed in.
capabfiiof Teodfs 1 Rodir SN nisitie R dhe S st gedoliaivips dhe
protog@@g&bﬁb& iniE‘kaYﬁﬁI&‘ eyjptoxicity against target cells

coated with limted (1M Figure 16A) or supraopti nal
anmounts of wild- type peptide (20M Figure 16B) was

eval uat ed subsequenhﬁéégﬂﬁigggirain and amplify

prot ocol using plas i de anal og respectively
CHATRA CTERIZAT FOR O BIRDENG! ANDSIABESPLY 3y Ems&gﬁr%m

specific lysis +/- showe a € anal 0g

Cl65Nva induced the HiEMNG]ctivity and that the

a s L 158V S5Nva. and . S157K L158V

AR, AR o SN P g b

with avso-dalledoplapeholdedeptide Wb st Y enaluawipepBas dliRleng, affinity
gtulti %substituti ons can alter the TCR binding site,
and offrrats- ggRomeiagtediiptes WesrsyPpliesas naseofihe dlqnygEpitope
DiscoR&ftdydfeni Ri | rRARS o fAGN
o O AT R IChONR RES Ban DRI ES, ) 58y b
anti-MHE-H36r mAb| agl |teta-micraghebwlin| aad ypeatrpk peptidesomwendt adso

anal. ith direct practical inplications. -88 WO
S“ppl'fgd%ﬁ’?%g&% PCT/ US2006/ 023489 EXAMPLE 30

Binding assay:

[0298] Native peptide and analogs were first evaluated for their ability to
bind each MHC molecule by binding assay. This assay measures the ability of
individual peptides to bind HLA molecules under standardized optimal binding
conditions. Monomer-coated plates were first stripped, releasing the placeholder

peptide and leaving only the MHC heavy chain bound to the plate. Test peptides were
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USE OF ANALOGS TO TRI GGER ENHANCED | MMUNI TY AGAI NST

THE WLD TYPE EPI TOPE, ASSESSED EX VI VO BY CYTOKI NE
WOEROBDWESFGION ( FI GURES 17A-B) [0295] In the cone@RUSING6/023489

t he i mmuni zati on protocol described in Exanple 27,

e SOk, OGS SR DO SR e R gy
mAbV|Fl£t@s weltenn&lﬁméaf fol1 B ArotidsPf 2@@@ THE 2hY-NEEO- BT miPbinds

6 days, respectively. Supernatants were
preferﬁantlaléxs tt@dt tafieldedh MBEN cempleat | Blnsrgﬁ)rd, Fthla yiluomesaenceeigtenyity

Cl6oY uced. T cel | .
resufigh Bl ot PefenP eI RONE apptiatyt efielS o SPimplea yit
MHGC/polkcel. Bavlp psptidetyl sihdap v(aglegélﬁ@tedﬁﬁuve%hﬁé pédiavO&ntrol

such as S157F L158V C165V L158V C165Nva, and L158V
peptidg pryyided diy theckity agd |t1|1%resulrﬁawers rcameewd "Vhbindingd d Thewonloes
5 Y/
1dent%e|d &?%&f@m&ﬁ gel%téi b \ﬁ?e lia(;lgg tp%}?%ﬁeg%% etqﬂﬁlérsae}alyzed
in thd #ffihizgl atidofifabe @esaysncr eased capability of Tcells to
produce IFN-y, relative to the wld-type peptide
following the protocols described in Exanples 27-28.
AffinSAMRLE 31 CHARACTERI ZATI ON OF BI NDI NG AND STABI LI TY
BY ELTSA (I TOPIA TESTING [0297] Avidi n-coated
mi [0292]i t eFonthat afEnity assay naftey td ngisal Istnipningref tHeopldestiolder

W t.h a so-called placehol den tgl sed t
peif, e e Rt Brdgrang: 187 (B0 YY shahdh 15 Bt o «
givenmaN€lgBrers arided tp! ﬁ%@ﬁes\/@ﬂ' el PRA | igeuagedPahder Ohe tdd@ditions
I Topi a Epitope Discovery SystemKit (Beckman Coul ter,
described prevagysln Blgtes veae rwA)n thAéglgy)rmm e¥igmoidal dose response

o LI 10, k0 SOOI DRl o

achieais §8% JfOROMhxibAMD was mptdedasﬁmo ealad.ogs were first
eval uated for their ability to bind each MHC nol ecul e
by bi ndi ng assay. This assay neasures the ability of

Off_rhtrg%gglxwal peptides to bind HLA nol ecul es under
standar di zed optinmal binding conditions.

MOlB30fr - cEat dbc pifirate assmye fher platest weppodished|afwsi Hy hrs

incutgiy 5 ZFE1 R 5O0NE SEorSt REPIpar e PHIet "BE PR GE aled on the
i BV A9 TIE2  PEFUSTODSLAZIBR md bl At

er optim Ing con ons ong wt
pointaifd,i 6.WHC-1F3,DC4, 6rind &his) &a relatiee flocwbahed iftarsity8 Theuirse

at. 21 The antj.- VHC.FI TC mAb bin referenti
requiftg 51 50t 108 nepﬁd%wg@aterﬁ@%@sﬁ CrRenehGokcdats
theT'th\?a'llﬁe' 5). resul ting fromeach peptide was related to
e peptide's ability to formconplex with

iScore calculation:

[0301] The iScore is a multi-parameter calculation provided within the
iTopia software. Its value was calculated based on the binding, affinity and stability

data.
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MHC nol ecul e. Each peptide's binding was eval uat ed
relative to the positive control peptide provided in

W b@ol3ds62 and the results were expressed "% bi PCi/N§2006/023489
The analogs identified as "better-binders' relative
to the native peptide were subsequently anal yzed in
the affinity and of f EXAMPRESIL s~ Affinity assay

 9299IATiB A PRON D i ég@@léﬁ&egﬁ PSVI Al 2'97a|

stri ppriy
C QoB02t 1 aHH]))‘lSraﬁﬁgﬂ:ﬂ@Eml@- =140 i€re 8nivhumtede aath P%MAzss -297

| des_ f ded f
pepticicBpie masHueE DB B daue oF RECTH fadiyeis ot Ahk B T
and l’gr 6y Wéél% Xféer'%h@t)@&st Ieﬂoéﬁ@sdw&% stibfuldit v eF PB Btk the native

ose res curves were generated USIQ
PSM &3 @Vrpsloﬁdevmdeestad]egmnburﬁr-lebelgﬁbbumd@ttﬂwmeﬂé(ﬂmMA A2

50% of th
ncofRRIE SR FEBE TP 8 GFpE MG ERO e
antibddydt &S VEHE Wa'S hﬁ@iogf t Gheleshits ekpiedsbdt 4019 aspeaiﬁccmbs

r émve excess The Iat es were then incubated
(meamEVh shabia b aIRMArrecilgrTbisalls DI 86lodp sechispRg omor

cells % gtlfgsghl ﬁgpf%%ﬁ %ﬁ?qgﬁ;r's%g Ig,?élrﬁleo lit con ?quﬂ{gfcélé@g gg The

PSMA Rposd biy MHD elaks e tumee uélisaid affashl&DQzHc!ng henpep tedéated
to . di ssociate fromthe MHC nononmer is defined as the
attacki@igurgdfle (hrs). iScore cal cul ation: [0301] The
i Score is a nmulti-paraneter cal cul ation provided
within the iTopia software. Its val ue was cal cul at ed

based on the bindi Wd stability data.
-90 WO 2006/ AMPLE 32

VALI DATI ON G EsiB8- 297 [ 0302]

ngso ans q@giakaldke ‘ﬁsté&-ﬁ})Flg@‘é@ DraRdn 2 eebravidsted for various
8297 petlde(ZSgln 251 of PBS, plus 12.5¢g ]fl
propegtiesGuch as amprov 1nﬁ(5(§1@§1 S 1lg§§af binding, grpss- Eagtiviy w@s‘é e

nacv S0l b oiSaPASty RIS IR BY' Tt S o6

agai nst 51Cr-| abel ed human tunor cells (PSVA+ A2+
"LnCap cells, or as nwwol , LnCap cells
coated with MHC cl as AR g antibody) at various

gkﬁsfsag@' T;T\hw gﬁ% Fm&mmﬁwmﬁw %%‘?8@?' 2

to |yse hun&HBSWHBUTEMWSSINGWependent on

m&bgff 5% l abl L %g ﬁgsg{a{)?cﬂ' ngEdl SE] %(}], ghet I'B(;I‘ndmg
charafc%?ird{ié’snoiaﬂ’émg@gw 'amﬁ@oggﬂﬂé@ta@&ss@ 1h&ﬁhqpéﬁtcgu1!’oeeall8 bther

(see Figure 19). The positive control for binding was melan-Az3s A27L. Cross

reactivity with the native epitope was assessed by using the analog peptides to
stimulate JFN-gamma secretion from a T cell line 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 10pM). This concentration
generally resulted in maximal or near-maximal IFN-gamma production for the
analogs and thus was chosen to represent cross-reactivity.

[0305] The observed affinities of the analogs are reported in Figure 19 as
EDsos. Met, Ile, Gln, Val, Nva, Nle, and Abu were substituted at the P2 position, and

generally resulted in similar affinity. The Nle and Met substitutions also maintained
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EXAVMPLES 33-38 TESTI NG OF PSMA288- 297 ANALOGS [ 0303]
The analogs listed in Figures 19 and 20 were tested

WO 200613856DUS  properties such as inproved affiPCT/YSHNE023489
stability of binding, cross-reactivity with the

native ep| to(ggg, andniearr@nég}%%em Ci %y a%rf;t%nlﬁg L e Val,

5@%‘ %%f%ff?@ Sﬂﬁla@#%%f?gﬁ%"?’éﬁh S n

Efedfdle 3Val,then, BNvidiand Niehaemcsubstigtdde forothe Ile at the PCQ

PSMA288- 297 . and | ogs, wer. ssesse R
primasy, OGRS T ool AP e Fayer TRERBATEr % Do abing v
substf%ﬁt{&is Nghpheved Blcafaiif- SObdifs: afd GfcSeasb® e bivboliyt ¥f TIFN-

the native epitope was assessed b usi ng the anal og
gamnpepioduess], inslicating rendsatreactivity gadrihg dgsrean hays gnproved

cel | Iltne specific for the natlve epi t ope,
lmm"élgg‘étﬁ?ﬁ 4l 1y as described in Exanple 6. The data shown

i rosegur eTh@ SensAGER&! aﬁcEAbb)SubﬂitumﬂsaettIHIQmWntaimeHOsgmﬂhr
of anal og (approxi mat el

2’ Ml Thi s concenﬁgqat Orﬂ

bindipg fearagterystics Syt haimprgingelyistalar GrostgaRctiyEi eu, Ser,
cty .0 r t

i {F SRTDOLE WOl 8 phltn, 8] P A i

charaotaaeuiose dFirenllfy] ehiet Tgstﬁtlmhm anBB eybibitcé atfﬁlpm tet stability of

ure 19 a ED50 Val N e nd
bindis i Sy biEPERERADRE PRB2ng 1N Gima RifguetrmafMes
w1th19 SREFR bIhE Batd Shtil®) afll gEhérally Sindilan! 'vbhﬁes The Nl e and
Met substitutions al so maintalned -91 WO 2006/ 138562

PCT/ US2006/ 023489 simlar stability of binding,
nmeasured as hal f-ti Wl ation in hours. The
Val, Nva, and Abu a ited a simlar |evel of
CROSSERIA @TDVLEY AND FlUNUBIONAL, AVEDITYXWGEF ANWLQIGS

were substituted for the Ile at _the P92 primry
anchor posi tSUBSTIHUTER AT TWORQSTEIONS i ng

2N oahi Y. THSely 8A MR, BUOSHUMELAOS: LAPEAKEH dio

and T’'ncrease e anount
greatl}aimpalplbﬁdimgdfﬁmtydloomhmueg with gbe rdeablei stbstitutions tkeined

e UL BG5S B ] B0
to th@%hméagﬂﬁﬂies 'A%dr%r the RhAENGith %Bﬁ%ﬁ’&irsﬁét' Koth Qi@ﬁnah}a finchor

marginally simlar cross-reactivity
positiges, thosmwiti AvvasefoNlei at (2 a@dsV?dtat 6% apd Vial @@?2 talnd |N vl & PQ

mai.nt ai ned I d t t
dispIfire SRS I e S B9 L TRRELa ficivegd JRR datima
prodﬁdt@hl(hatbmoaﬁhoxm fithg3" Bﬁdlog’)ﬁ rﬂlebmlranumwmdmamt PQ
twof ol d and | FN- gamma producti on _t hat

was
weretakgf mm:downla ida ﬁa@ iAbe sybgitutinns a4 PL. dhereranel Qﬁs §ilrhaﬂ59bust
b1nd1¥1§| slffﬁlltyw#ﬁ—g%ﬁma production that was improved compared to the
single PQ substitutions, thus further improving the P1 substitutions. The PQ Nva

simil

substitution was also able to maintain better cross-reactivity than PQ V when
combined with the P3 Trp substitution, although the various binding parameters were

generally similar.
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CROSS- REACTI VI TY AND FUNCTI ONAL AVI DI TY OF ANALOGS
SUBSTI TUTED AT TWO POSI TI ONS [ 0308] The pattern seen

w@bwea3ssehat substitutions in this epitope di dP@DUS2006/023489

greatly inpair binding affinity, continued with the

doubl e substituti ons% 5 (Figure 20) which

uni form y di spl ayed nproved bi ndi ng
NDOFUNETIONAE Ademmdie omm%oas

anal ogs wi mmﬁ_t&n rimary anchor

positions, b ?’ ﬂ%&& Val at PSZ,

anfe3osql ars 3samltmsatpi’9fi’z afld $8! YO 1:ARPYGD P3. and

bi ndi n talllty and the former two inéreased
PQ; apgilgR é?m%madﬁ (Elemeaz Dol adheases, ftlor P1 lvebsBidion was

Ale, BP0 Rt e T BN TS Shisthi R VLo Xap 5 dbove,

affinitftee desesialilegt thk Inatiedpepidy sias ndindined. Béraké it I‘2 6[5Bdclﬁss

od h
Nva R BB R he by of B up? K swlenoelidted 2
similat afditd FATFKAL a Wifle B W%alﬁg QR wdd] | %u% Ea\ﬁﬁ%’l 1}%'@%%\9

able to main aln better cross-reacti vi
wi340] corfsirrtbel R, tHR, tASE clss, TNy a3l tagthooaed 3 o eiher

combififory Bhr3YgL Blyima et it 1B T eiesonel Bodas elsomsael &
bstadBalGRESSREAENL T
soost su%sn TUTED %ﬁ HREEﬁE@m%ag%V%) VaPEt B2

PCin Jiip pls SHSGGOREh TS PiRdingiathbiy a8 JFIF-EamancrB6aioRZhat
was né’a%ljy Al fﬁ%?tha%‘l?ﬁthepﬂaﬁuﬁﬂepgad PQ vere made (Fi gure

cases %St itution was

PE)3§lJbst |Ftoutthe> P2el3, TPQ, graap, bile RI2NSa/gei taH&lbg nsh\{%d
. %Nv% alg&/ affinity at least simlar to
improfi PYing pr B et tied.For dhe (e P1| P3P0 Rgalogs
examifiéBBQ of WﬁomgaMl o?dd b l?ﬁfh'ngg{ap the stability of
I'c

bi ndi ng. This P2 a ana ted a simlar anount
of I FN-ganma while the Nl e anal og showed a substanti al

i ncrease. [0310] For éhE 5& P2, PS2 class, Nva and
Val at P2 and P92 i 38 onmbi nat i on i mproved
CROSSR0 ACTHV I MM UROEIRICHY | QURARA12HER
showe substanitTal Tncre

plloéwct i quuHngf 3Dt trehsganiy . micz| (ra-*t8) betfe REmantted R9Zh
I bstitutio nding stability
t
pepick S PR ARl HESLL Lo SRUES, Bl Ll Ly
secondatyasnchbr tehﬁluaﬁtbyVﬁrd@e Riocdtion 83d 1ﬂe i gﬁln"ahf‘ynggr nddss, With
25 g?g&p %{?JJ(X é_’he Nva/ WV anal og showe
Hg B2k GIEEOY T 1 ERmg RFREC 5P eeridymph nogwat dal?ré) By @kl IPS
al Ogfice Y
JOR B ¢ moe AR BT Rhonss TRy VR \RBR RN
splenosyAdy QuParelAbGAssessed for IFN-y production by ELISPOT analy51s
Various numbers of splenocytes / well were stimulated with 10pg/ml of native peptide
in ELISPOT plates coated with anti-IFN-y antibody. At 48 hours after incubation, the
assay was developed and the frequency of cytokine-producing T cells that recognized
native PSMAugs.207 peptide was automatically counted. The data is represented in
Figure 22 as the number of spot forming colonies / well (mean of triplicates + SD).
The data show increased priming of immune responses against the native epitope

achieved by the 1297V and P290W analogs, with the other analogs showing slightly

-93.



higher1 (bus gigsfifigant)Caatiyits b rﬂ}qmﬁtl‘f?oaept

[0312] Groups of HHD transgenic mce (n=8) were

i mmuni zed with peptide (natural epitope PSMA288. 297,
w@rooan3dsenys bearing substitutions at prinmary oPCT/US2006/023489

secondary anchor residues) by direct inoculation into

the inguinal |ynph nodes, wth 221(% 3 7%% Gfggéhﬂ or
L289]€18§%&’@§%a§] Yk e%ﬁte[hEtQEé SdrCiﬁgn Igé%ci‘flyabfﬁth@fntaﬁ{feé ﬁ)pe

and spleén ocy prepare assesse

reflects Fididtafde) duhet hﬁp‘robe;d EhﬂlﬁBO'bf atleky singlogs \iepresenss nﬂ@iﬁnencé

of splenocytes / well were stimulated with 10g/m of

breakingt j ve peptide in ELISPOT plates coated with

anti-1FN-y antibody. At 48 hours after incubation, the
assay was devel oped and the frequency of
cyt oki ne- produci ng TEXAMBLER% recognized native

APl £ {oRGRY rifi P ANAROLEOE MR IMRFONSE o

spot form npgM %,g LEINDUEED BYPAASNID! i pl | cat es +

SD). The data show I ncreased primng of inmu

r §833dhsesTwg @rwms of FEH R dranseenip e @8 a@wee%eweé Rath

plasmé‘iwaWﬁSgSld P 25- 05 st Shdshiiof 4R e JAABAE Bnply podes

with 25 ghef 25|h)lubf BB Niof dach Nyhph aiodwiat ylay HarB, tll4earnhﬂ7 vEhis was

o faBe A3 R T e LR AN o

efl ects tolerance, the inproved activity of
ortheQEQZVéBg%la ogs represents tol erance breaki nIg EXAVPLE
3T03WHPLI FMIAT | vaide ByacTifiEed 287 V0 AMaysOafter teiElasE dponisEand

el S R g SR S Wb
VarloBL tq'ﬁl%k%rse )6@ f PN B &c2d 7st1|?r}ﬁlaqed e&ﬁh '10%%/%1%17 @Btive

|ng|na yrrph nodes wth 25g in

peptldeQ 118 FISPYTP hlatddeoaadd ahdth @nt1-3FN-Zb,4 antitebdy 7 AtTHS shomes after

foll owed by two pepti de boost

incubgjieth the a¥saY viahdeyriensdaand ﬁh%?lﬁ@‘éen% P% Pﬂtekl%%’??zi?“&%d'& Q‘]ﬂls
that %gé’é’élffle 1‘% Pw ezﬁggzg{/?%@i(fee%a@ ggnegﬁ').{ Q;fohﬁt'édt hﬁe | gt is

prepared and assessed fo

repreédﬁNdylonxgdteci?o an fileyudiky SPGPecfialTy s¢lls. norivalizaste 9}@ riidlien

e LB e 568 S R F
numlﬁEtOT séfeh'bé’ 18] WRAdYhe BEqutfc d>h QPhatied bifopelspedinatT e¢lls was

say ‘was developed and the frequency of

considgrablyi ighgurim theahouge Eravw|immunizediwithethe d2? e analos

PSMA288- 297 peptide was autonmatically counted. The
data is represented in Figure 23 as frequency of
specific T cells nor mXAXRIE380.5 mlIlion responder

ceIIs mean of tr|I|cates + SD. The datas Q
3Tk TOFOXECIT AINS LA MOR CR,

fr o9 f@]n ¢ y }ﬁfID n %ﬁé@%nﬁ P 'rrhgé) CmRf %Eﬂe y nrllirrﬁlﬁueé Wath plasmld

expressing the PSMAygs007 epitope by direct inoculation into the inguinal lymph

nodes with 25pg in 25ul of PBS to each lymph node at day 0, 3, 14 and 17. This was

followed by two peptide boosts (same amount) at day 28 and 31, with the analog

1297V. One week after the boost, splenocytes were stimulated ex vivo with the native

PSMAygs007 peptide and tested overnight against 1Cr-labeled human tumor cells
(Locap, A2" PSMA"; or 624.38 A2 PSMA’ or control 624.28 cells A2" PSMA”) at
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PRAMEm;ni:Zreiptide tand pesigdeagamst

consi derably higher in the nouse group imunized wth

t he 1297V anal og. EXAMPLE 38 EX VI VO CYTOTOXI CI TY
WRASBAENBE6HUMAN TUMOR CELLS [ 0316] HHD tr ansgenPCT/DBIme6/023489

(n=4) were immunized with plasm d expressing the
. PSVA288- 297 epitope by direct inoculation . jnto the . .
variops it maffost RGeSt se HURRILY g ‘ﬁ?fr%"%q Iy egigfng Gyioleacity
againkdRE A ALosay 0, 3, 14 and 17. This was followed
gam%y t\/\olﬁ’ggp ideg)goosts (sanme anount) at day 28 and 31,
with the analog 1297V. One week after the boost,

spl enocytes were sti vivo with the native
PSMA288. 297 pepti de m 9over ni ght agai nst

51Cry AaipAgd ON' O THW AN TEE ENI CITVNORPR ARFE ROMA+;  or
624.738 AZ+ PSMA- or _control 624.28 cells_ AT _PSVA

-)_at
- dO31%Dh 2088713 mnmqgs@ﬁébm&munvgé Vgt PEA‘?‘)IE;-m

‘ oS ti ! . fecti .
periE LR m A5 A ST PR ST, S5 SBER iRy 0.5.14
and 17XONEkfecR Aty b Boddt A 14do cyibl-waNTdtiniihieh bY v with the native
PRAME425- 433 [0317] HHD t %ans c. mce (n=4)

X eni wer e +
§r—1%@éﬁd Hemarp tymercels| (PBAME
+ P plus 12.5g.0f pl:C 1o each | node) at .day.O,
A2 s o O, Retsgelits EPTe ¥ohos: S dBhekey i a2
expredibR) it | Vidoas et Te ¥atiokV O Thet Restilfe dphdsv@l BRAMVEAA Isis
peptide and tested against 51Cr-I| abel ed human tunor
(mea@b‘fEM),( @Rméﬁhat@AB&&p@@fmT splbnerereeahle to bise hagantyaor

C 6 N fici N j
cols SR lne3R 430 B P L Bl S KRLTS] Alor
in a fadhesH dliFvihy Shfiuné ARaRKIRMIck ghgwedsy.hat PRAME- specifi c
T cells were able to | yse human tunor cells,
confirm ng display of the PRAVE425-433 epitope on MHC
class | of tunor c i faghi on al |l owi ng i Mmune
nmedi at ed attack (FFM\/PLES 40- 48 TESTI NG
OF PRAVEA25TESTIANGOBERAVHELS] T ANAd@GSgs |isted in
Fi gures 26-28 re tested for varioqus properties such
MLt ovd éaﬁmﬁm Sigh i LTSS £ Vfﬁr‘?]cFFﬂa‘; {6F various
propé_ifi@»ssctich%@%PdeteM affidify elna%tabﬂ?f{éi?‘f Sirkitld, QRRs-r@eflvity with the
I mrunogeni city as follows in anpl es 40-48. Using the
nativerepiteger esd diesoundgegicityy #x foljoives 81, Exalmpledl AOAB0Afsing the

oG 8- SHEL TS S50k 57 B S VAR, R Bsin

PRANIS L L @dd 69%510?!; Wef ashdsBedl in@onparise @nadbthd ThE pbsitive

The o%served afrinities of the analogs are reported
contrakfoyoindug wgs (etampsusedALHL t e gssived wiingtes afdhg awaheps are

0,,2and .stabilit f . binding as hal f. time o s
reporfi i B Cerpetd T dhe PO st kg FRe o8 sigbiibpet
bindiﬂ?_sas 1236 GHRCHr Bissotitda. DiessaRattBatyPeRh tHeSiatiPe epitope was
stimul ate | FN-gamma secretion froma T cell

assessed by using the analog peptides to stimulate IFN-gamma secretion from a T cell

line specific for the native epitope, essentially as described in Example 6. The data

shown in Figures 26-28 were generated by stimulating with analog peptide at

approximately 0.3uM. The results were collected from three separate experiments

and were normalized to the amount of IFN-y elicited by the native peptide in each. In

some cases, the reported values are the average of two determinations. An asterisk "*"

indicates that IFN-y production was not distinguishable from background.
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line specific for the native epitope, essentially as
described in Exanple 6. The data shown in Figures
WQ@ 2008838862 e generated by stinulating w th anal PQI/US2006/023489
pepti de at approximately 0.3M The results were
collected fromthr eqe @ﬂ;ﬁggexperl ments and were
normalized to the a Ny elicited by the
C[’&ISS/-REMDTIWHY ANREFUNCTIONATCAVIDEE

d Blb43066 had
p@?ﬂsg”' %%&f%h%%%*ﬁ%r %*%%0%2? é“’éﬁc%?‘& D

for thEU!NGTdt(]hlé\LPQAphﬂaﬂ'y{afiﬁlqt\WmS AZustthese pralogy iSRG

were r@pmcti avithitheb@msd-folds buhevere istillneanerpraiie tant

twofokt efishe mtyfe@@pv@%rtd thp ol aIQE AHRY

| T. Fl RE 26 0 Si i ti
blndlnga‘fVlth]ﬂa& /(o | quge N?aéiv?e I@{;g? @ek@%%@ef?)g Qﬁéa'(lj\gé{ éﬁ()%?k?gt E;éd an
afﬁmtg%r@fa:atbﬁetd: thePhdt VBl Pepade Rdile S INVaoind Ak lanalogt’haffigities

hi bited % h 20% of
s exhibited % binding within 20% o e%mtﬁ%gm

corerSo TR 52 B ML b o B o

natlvegFéptME r ghs NIk, Cle/rpad AW ee ahatodshelidSVAFBEy 383duationt Ym]@m
the P2 substituti on mai nt aﬁﬁe‘g bi ndi ng

f've peptide. The
N?Qqﬁzoﬁ" ° it gka}teﬁtﬂlewﬁysebheliﬁdfrww é@fn@tﬂﬁ@ 9 Hse

native PEpt dé and the

(hom@s@ﬁh@)gwaemdhefbr the Ser af B8 P0]poSiting! All o lase m&lpgme%nblted

Lys, Phe, Tyr

o binglgiadin PAG O%4bY BrieePig otk 1ap e R frbich pyceeded

that rﬁ*ée f tht hgesiaeathiRoBDSY Hbbiht €9 abhlbl Wsﬁ@dﬂﬁeﬂfhyﬂalﬁﬁ% 6-
e nat I ve peptide except for the Phe aﬂal 0 Vq\:/\%irp%ge

fold, butctdae déer fiviecamalogs ded efinities within regfold pidhg

Stabllbttyr?é :B}/rﬁltgggv%%%gﬁn\é\@asﬂy rgﬁ gl o ﬁilv% V\#tu% wftﬁ’lttﬂy PHUf ahﬁfog

n threefold of

showindGrétdst Mﬁldﬁg@abﬂﬁy in §iiapioup t\wthoi heﬂ)f e 10§ dwa(szlatlon of 17.7

iy | to th t de
hoursepmaneld 132" S DB RNIG: F RBTIPEEY of ered
analog{)glﬂﬁh %cFec? 49‘?" I)%fﬁenﬁl\?g ofi 'tl%sﬁeﬁiv%t Ibébﬂd@falll 3f ?hesé'l @Hzﬂ&gs

ours r the native peptide.

were bbhmc&mtbﬁbsseneaafvetds ehdyydiciRed IF Ny predyction M@t}hlrgtwqu]ldéﬁ the

40% of the IFN-y of the native peptide, all of these

nath%tH%H“é‘@s wer e consi dered cross-reactive as they

ela[t éed Sy subsQEitiehd OV, 118] Ald, Waé,aNvh, 0fbu, keere made to
peptide. [0321] Si ngfe substit utions of

the P anched jaositidne as Wel as Andifyingrtbe pergexy-termiys bydhg ﬁngBPn of

on o s AR s affiof Al VARifE SRRl 0% OF i Bulive

pept18é( hEDist eghedoubdrietits Faitgddh ﬁﬁmZ (ﬂ%refthhﬂn el Oafold Vess [ﬁa&pthed dla

substﬁtuhort h)ea ppmparghlssaly for dee Mg 8 éB‘ﬁ‘Bg’P’a

D50 nmeasurenents ranged from m)re tha é\? f ol

Lﬂ?étltpﬁpn and
-terte@hl{?aé Anfde %Iset bR 3 a{]& ol BU5E Ydrtﬂéh'vé’ Beﬁtm% Stablhty of

maI e were so wmthin 3-fol

bindingfwad aIsb\geneﬁram kigtelar Stitbnukliers ofthe Nva analog at the hlgh end t1/2

of 17.2 hours, and the C-terminal amide at the low end with a significantly reduced

t1/2 of only 3 hours. The Val, Ile, Ala, and Abu PQ analogs exhibited less preferred

cross-reactivity, but the others elicited IFN-y production within twofold of the native

peptide.
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bi ndi ng was al so generally simlar with outliers of

the Nva analog at the high end, tl/2 of 17.2 hours,
w@nwet1sss6C-t er mi nal ami de at the | ow end w th BCT/US2006/023489

significantly reduced tl/2 of only 3 hours. The Val,

I a, .and Aby PS2 anal ogs exhi bited | ess prefer

cﬁ@%’sﬁlr eatt’s ti}l%s“btﬂ{lo?sheatotl’l%ﬁ‘%onél iReioRay | pﬁfegtmg [1'%?{

interalfi GEiiGére A oMhidRl R1d WRA0AHH Rbu L3 ARE Py Gnd RERISedSind-SA6 at
WD 2006/ 138562 PCT/ US2006/ 023489 [0322] Single

P8. The b6t Nva anades pratlugedSIFN-v mathin twiefold of that efcthe mgtiTCpeptide,
Wknie t.ions, were als e:. Ne, Nva, and Abu at P3
thoughHhé PR ALyl yS fose & dRE . T pe” The P6 Nva
anal og produced IFN-y within twofold of that of the

native peptide, though t he P6 Abu anal og was cl ose at
44% EXAVPLE 4 Y AND FUNCTI ONAL

0323 ¥ O aTTdal 00 VWET & SIs
and P2, P2 SUBSHTITUTEDATPTWOPESIIIONS'g vari ous

c [jJatians. of the single substitutions ab

( &6%#:5 es ﬁz%&e ShepussHsy. Hpges vFe FREep L P R I and PO,
and P3URIIPEG Whin® RariSuBentRhtiad of A GAkle SIRRARRNs BB (Fek G

affinity or stability, but none exhibited significant

27A ando¥B)r Maoe pl/iheP1ir2 dowble subivtitntions examined had tadical changes

o ol SR AR b R0 SRR BB e

IFN-e2d8hy2i A €finitar Pafétnfwasatn hethethe PR-FM @ 8ble s@BAithtidr dhalogs,
with the native peptide in the |FNy assay along wth
howeygrs the nLé}?iﬁNvasgf}%,Wgt analeg reghibifed s pigngficant level "of cross-

. teristi = i =,
recat GO B naiL Pl TEINC skl st s SOt Somsy
imprdvee tgediag adhapatetistios. Finallyy iforg thet P1-2&s tosbled substitutions, the

e R AR L PR Lt
bindind\cHathSReriiiies Bl 8li M endoi8ibRA By b4 8RN Gss @ BRI Hy a!‘%yc"hhe

exhibited somewhat 1 rrgr oved binding stability and”
excepiogiifii thantgreupes wesadhe VE42PF AABBNlee ais40% Fwhich3 8nfibited

apal o ich.had, a.nore.that.fourfold reduced,ED5
somef i oot FRAE P e sibeBh kst ookt dng MRep
L433N end16dy- Whichafadt ) encd@tthatefonebld fducddPNELR Adarly doubled
CRGCSS- REACTI VI TY AND FUNCTI ONAL AVI DI TY ANAL
halftiggRs dissesi@ivpnaandreliRited pOSt THIMSh4r0dB2 ahti Feopeptitle.i pl e
substitution anal ogs were investigated, having Phe or
Thr at P1, Nva or Met at P2, and Nle at P. The S425T
L426M L433Nle anal ogpxadvirgipyd ar affinity whereas the
afi ni was i rovdFﬁ)r the ot her hr‘? anal ogs

FROSS-REAGHV T A . el Y: ‘ YAZRY.I2)e
I ncreased g ffﬁyr Apl‘ REE I’ﬁkﬁ@fi cant | evels
of cross-r . ,

[0324] Four triple substitution analogs were investigated, having Phe or
Thr at P1, Nva or Met at P2, and Nle at PQ. The S425T 1L426M L433Nle analog had
similar affinity whereas the affinity was improved for the other three analogs. Both
analogs with P2 Nva substitutions displayed increased stability of binding and

significant levels of cross-reactivity. See Figure 28.
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-97 WD 2006/ 138562 PCT/ US2006/ 023489 EXAMPLE 43

CROSS- REACTI VE | MMUNOGENI CI TY OF THE L426NVA L433NLE
WO\MNAL@EBS6] 03251 Two groups of HHD transgeni c MPCEUSI968)23489

were imunized with a pCTLR2 plasm d expressing

PRAME425- 433, describeg in gégnple 49 bel ow, by direct

i noculation into th | ynph nodes of 25g in
CROSs-HE KBSV MMUNG BENIIES OM THEYL 26NV A I433NILEL 7.
peptT dé DbOOoSts .5g) at day

28 and 31 of nativeApRWLO6e or the PRAME epitope

n I L L43 03261 c =
agﬁ W grqungeoﬁg%?) tﬁ%lgg?r}m &1 \g?enoc ﬁ?ﬁﬁr{&éﬁe\gltﬁﬁ
pCTLRQ ?P@frﬁ’&j AN HSPRARE, %g% ﬂ&&lbecbmcai{uﬂipﬂa)@ bhélowy by direct
ro stinulation at %106 cells / well, with
1nocu15,ﬁkgi imo tife inguinaldymehbodis of Apng & P of PHS tgreach lymph node

o day oS LRRAERT SRS wer FREDS85 S0 BEP LR 20 i 2o and
31,of%%%dé%3t&mmm FRasey EAD6NvaAL433Nle. The dat a

are esented in Figure 29 and_show a sia%?)]iéfi ant d
emml;enelvﬁceoqum:r\saynﬁeqsld@ét 1Qndays Aftele t Qs [0

splendeK oy R TSRO ETRY PNOOEER B TPE T2 RN L I o

0. 5x16“\&%h993we1110 %3%11 oﬁ\gﬂng&mmse 9gptidéDAt A8 MSgeNifer ifcobation=fe
i mruni zed descri bed in Exanpl e 43 above.
supenﬁa@éh’l Sias'harm‘aklwatl ¢het ¢wc¢nﬁram of Iyanaduced i gspnge to the

nst th native e e
PRAN Gat PERELTEGHEDD BEBA Bl BEEU RN S 2
! YN RERblaRIchOm @idatbiiosted Galt the

and Sﬁg%ﬁgﬁcé%t%%%&smm?ﬁbf@ 4ge]'%and CFSEnea
PRANIEyorgid20ea 43 eanalop) respectively, for 15

m nutes) and intravenously co-injected into immunized

mce with an equal nunber of control splenocytes

stained with. CFSEl gyyoviesyesse (0.4M . Eighteen

hours later the spec—'fl_E_eTl_r'n'natlon of target cel IS
IN Vi3 CEEOTONICELY ENDUIGED BN-THE| 426N ¥AL4ISNMEE ANALOG

C nged._ani rral S i QY

BTkt ﬁ%ﬁ%@m ?.’?%né) o Cip pgftaized as
descrﬁ@@%Ekﬁrﬁﬁl&@%b&épondl ng to peptl de | oaded

spl enocytes was calculated relative tn%tlhe contr ol

(dﬂﬂiﬁdedjl“ opeyAlraie ithh zran\dvcb)gﬁquggédolggl 3gas ithe” native
i M&Pincubated
oo 18, 3B Il AT s g
with Qbh%/ﬁfﬂ w m /8@ R nditveasepidd 6t ouragEketls wWehrethen staihed with
I ndi

cates t at the anal%can i mprove on i nducti on_of
CFSEY amt 6XSE™ rﬂmm@Stzgnce ($8uMrohods tesgesgively, for 15 minutes) and

1ntravFé§1:-|o-1/1$ 5? 20%91%6% e 1n o immunized mice with an equal number of control

splenocytes stained with 'CFSE" fluorescence (0.4uM). Eighteen hours later the
specific elimination of target cells was measured by removing the spleens and PBMC
from challenged animals and measuring CFSE fluorescence by flow cytometry. The
relative depletion of the populations corresponding to peptide loaded splenocytes was
calculated relative to the control (unloaded) population and expressed as % specific
lysis. The results in Figure 30 showed preserved induction of cytotoxicity when the
analog replaced the natural peptide as a booster agent. The trend indicates that the

analog can improve on induction of cytotoxic immunity.
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EXAMPLE 45 I N VI VO CYTOTOXI CI TY AND TETRAMER STAI NI NG
[ 0329] Seven groups of HHD transgenic mce (n=4) were

wo povanssserl with a plasmd, pCTLR2, expressi ngPCT/US2006/023489
PRAVE425433 by direct inoculation into the inguina
| ynph nodes of 25g in 251 of PBS to each |ynph node at
day 0, 3, 14 and 17. This was followed by two peptide
boosts (2.5g) at day p38Amid.B4s of native peptide,
negative control (EAAETErtTV*Eéptlde (SEQ ID NO
100) IN VAV OPEX WO ETRA

os at t he nd/r secon ancho
809107 S8l By Th AL ne“ce%a Bt A RRlineg i
a plaéi413§§CTER@M@rés@ﬁl%WEAMBQ§§Q]byT(ﬁrd%’t/ glodalatioh ngoithe Miginal
response against native spl enocytes were

lymphQodﬁtcé@Sﬂgmﬂﬁphqfd?B&toeeac rh)tmphn tidag @, 3ntk and 17. This

was LHSHERITC S blufet Bl O el a¥ ik Ao R SERER CRGpice
negatllel 061880t e(EA GIGHITV Zpdphile r(SERE DI W), YL005)9forLBRAME,,; ,

m nutes) and intravenously co- i n) ected i nto i munize
epitops enalegsthiearing eyptetions @trﬁ@rprmﬁary: end/pobkecoplacoyhasesidues —

425 oA N SN ST L P CRRERRR T G 1EaIE e 1

Wg03308 as UTe @vilMate eRH ﬂa@ ﬂe nS®heeRst hheve p‘é}iﬂﬂdb egmecytes

ani mals and measuring fl uorescence 1 n

were rigadfed i fr@ndételrmgﬁ@smgi &HiD rngﬁefar@mr@ybaiﬁfbtvah 0 2pgéml or

2005574 e oRtRage JBY 2rult e TheRnteTs vt b BaYI D CE
fluordsB&nce o tﬁl?(i 2(5L[N/1 952)@&'[1\}3%’ %iatl'SOH}n%ﬂgs ey n&ly"o-

speC|f|c ysi s. dditi’on, the frequency o
mjectBﬁ?AmEéhﬁﬁmBBzedpﬂmef wdth Bnoefuhlsnwaber afvainirat eplebgcytes stained

with gﬁgﬁagﬁ‘%ﬁ?ﬁ%}?ﬁ a@ %Pﬁ/galnﬁggtgﬁ% hggrgglit T-h ?ROF%%I}C emr}nrr]lation of
targe® BEIRNHAE Yn@HIGRAT by @éﬂn@%ﬁ% tBE QPREN Cf?dﬁiaé}ﬁm:@gédnﬁﬂiﬂﬁls and

act|V|t% as conpared to native peptide, based on
measyugng, 5V § cﬂfwemn@ twtharrdsuﬂt@tgr @ﬁﬂesusw@ﬁuvmn gy fitrve cytometry.

The r@ﬂﬁl&? Qé lg)(? neof tEQWLLIStlonsng Iplofg 1n§1I Q Rq% hde%u% splenocytes

was gaﬂ@il@ted b@l@ﬁbedo wthé [togtioli (mnﬂiadv@)npolﬁﬂﬁldnd énd leRpiebRtl as %
ard, ana@g S cqQnprising S425F L33Nl e, L426Nva

specifio 356 ¢, IDSA%EFoR4PNITequensy S A MEsotmasHaHgNL coN raas

evaluggefl.bz‘fapa%?% 9(&58 gg(gtg%gléggg the imunity against the
native as " assessed by in vivo cytotoxicity.
HJos31gr, Tht )bobbtewh-ﬂﬁ&{‘dﬂ@s dirkdmiRingd anivtions antdpEaas Tor
L426Nva L433N e anal ogs expanded the subset of T

secondary] anchplaEssiques sheivets compasatie dminane sctivipe as gomganed e (the

\M I
Y e L R
capatBd pf amﬂﬁyﬁ’@ tRO 6188 EBR0RETds \IB2WN Gl @B B3¥EAsonENANBeE EAGA "
group%oostecp th an 1rrgﬁvant peptlgel. qﬁ that regard, analogs comprising S425F,

L33Nle, L426Nva L433Nle, S425T L433Nle, or S425T L426Nva L433Nle were all

capable of expanding the immunity against the native epitope, as assessed by in vivo
cytotoxicity. However, only the L433Nle, L426Nva L433Nle, and S425T L426Nva
L433Nle analogs expanded the subset of T cells specific against the native epitope to
a level significantly higher than in mice primed with plasmid and boosted with the

negative control peptide (Figure 31).
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[0332] Three groups of HHD transgenic mce (n=4) were
i mmuni zed with a plasmd, pCTLR2, expressing

WORAMESREE2 433 by direct inoculation into the |PQUUSZENNG6023489
| ynph nodes of 25g in 251 of PBS to each |ynph node at
day 0, 3, 14 and 17. This was followed by two peptide
boosts (2.5¢g) at day 28 and 31, of the PRAMS epitope
anal ogs L426Nva L433MM E 5T L426Nva L433N e or
t he negative cont rol—pvpgrg”ﬁ/él an A (EAAG G LTV (SEQ
I D NO 100) EX YD 8Y MOEINEPRODGCTIONed at 10 days

L B Bl o
a plas%{ e5CTLRS %&éﬁggéw.ﬁ@% v Qflre@@fn'oh’ﬁa@&i){ﬂtéj he ﬁﬁﬁmal

a are pre 2 as cytokine
lympl€ 86ER 280 @251 of @B to(eaelabynyfh mrdepit dep0e3, M 8id)17. Thes

data showed
was e By PER PTG DR e Ch ORI GRS OGOl PLAAPBAME ghifope
analoff £30Eve 1AIRRESind QbR VIO THORIIS, DTS, fogplie Tontrol
peptidkOMeNE A EANGRGIITVFEQEDINQ! Ni®)). AFTER PEPTI DE BOOST

W ]Zed% g‘g’%g]pFagggl 8‘5 ar{s m g Sme%%tﬁlf e@g ag%Nebro%st and
Splenﬁ%}{f%fél%garé&; 3ndYs b8 Gbr Im%%raadﬁan LI ISACat FHb WA lafter

odes of 25g in 25| PBS to each | ynph node
incubatiomn awith010&/mll 4f amtdvelﬁeptl‘ﬂhl a‘hwalgta dro|presgeigd by Kignre 32 as

oo B B R b e o D Sa Spp e o

cytok%[él ?ﬂ@ﬁ&bﬁ%y@[&o(@;‘t&ﬂbﬁtlﬁﬁe ®$osted Withitoth ﬁﬂaﬁ)gsnaid greater
de and téested agai nst 51Cr-| abel ed human tunor

reSpoosd ﬂ@@éﬁxw3®ihﬁ than torﬁa"fzéffdrf’@6&fp L4330kt r eat ed or not
with IFN-y; or negative control 624.38 cells,
deficient in HLA-A2 expression) at various E T ratios.
The anal og L426Nva L4CAMPLEUWVCited i mmune responses

Et hat rredl at 8SIIfI gly gﬁﬁm%maw E]%L]bﬂﬁ%
el evat ed Wf‘E]QWI‘Tﬁﬁ?BU@ﬁ'WPTH\MNKLW In

contrast, o stgnificant activity was neasured agai nst
A03B84. 28THD Nramsgenie | hise ($€é) WirgLimn®@gzed Yo @plasmid,

Y EBRLI2 JQEf 4EPos

node§ %Eé%gﬁ{ .'Zﬂﬁndﬁ?S:ﬁf 5dcﬁqy1915191 n%ﬁ@ af giyng, 3,04 ARl TENBfiskvas

pr esent I n Figufre 34. Perlpheral bl ood
follownd by uvlogmptide bbasty CBEMES )at \dey a8 a@dﬁés math the onalngdidendiva

L4330\00%e sf b itk Ay urFayles ATHe shuider o 337 MR the

nauve%bh@@aﬁ@@és%a Wafmet PlCatigsklddhdmart @lrhorCedlls L(PRArmET 604.38
Subsequently 20 TU m of interleukin-2 was added to
melapamh oedls| pretreated or not with IFN-y; or negative control 624. 38 cells,

deficient in HLA-A2 expression) at various E:T ratios. The analog L426Nva L433Nle

L L)

elicited immune responses that mediated significant cytotoxicity against human tumor
cells expressing A2 (624.38), slightly elevated upon their pre-treatment with IFNy. In
contrast, no significant activity was measured against A2- 624.28 control cells. See

Figure 33.
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after 72 and 96 hours and additional peptide (5 ng/m)

was added at day 7. Cultures were nmaintained for an
w@odwsti3sseml 10 days before effector cells wer ePCT/US2006/023489

harvested and wused in tetraner staining. |IVS PBMCs

were | abeled with Pmt etrarrer and anal yzed

on the FACSCal i bur ( Quadrants were

set basedNoVITRG IRMURIZATION $0O pRAMEsis yith

irrel evant HBV tetranmer and SoX2 tetramer, and a

mlP33Im of? Yir@donyazakion vea it eut aptomdiag to the general
schen%@%fe@gﬁéd %%ﬁé*ﬁ%40§#&? mrb?oode AR 81?1? d %M&shig’vgre

cent age ocy te popu
obtainqdefmfn healihytdcmnfsr GIIwe e OQOQ Ni Byl Fiﬁ@lll-s%pﬁﬁi‘l@l{l ClEgsh PBMCS

f 1 VS t | d wit
@5 m WD Repen i sl BROME-55: o Herd e @aBe nvee elitodhin T-
cell chﬂ@rLeQHéHl@tﬁ Sabscherdl Egzzl@flﬁf/ﬁ[ 8Pl ifterl RN _aﬁlw#a%%ll

. A PLASM D EXPRESSI NG THE PRAME4
after JD3réPo ;mm;smldu asldgionalceptiile 6hog/BNAwek adddddat\dag ¢l n@ultures

e SAGR9 B0 aRBAURIDL 5 ke Sk SBEhbe T

used ﬁiLﬂe@a:lhbﬁitaﬁﬁ@IV@ P¥RICY Were BibEledRviBPPRARSES! %ﬁrémer and
analygeéigl on of PRANME, am no acids 422-509. The

geribe BALSCalbup BDpSpr ilase, | GA). h@uaqasaras rwede isst basddron

resatBEAIRIS Sl OB OB BRSS! B, and
mininuranef rli0pdtlopatet erasenges d‘aprurém eTaeAny@qmsitﬁbe SHMI8Nwere

e A B Ao YL T
tetranfe? %ﬁ ﬁ? %hgﬁ%ﬁ&t Ee%?rggég ger t 0 eﬁ’ﬁge nsaéog ?S compared

with natatel pemmea§CM1gwa$5t r Thil @ﬁmnsﬁﬁte@lihat ik dhdtdgett be a
Q the cytopl asm To facilitate plasm d transport
Prefer?ﬂltedmpﬂgloﬁ%%l eus, nucl ear inport sequence (NI S)
fromSi man virus 40 was inserted in the plasmd
backbone. One copy of CpG i munostinul atory notif was
engi neered into the EXAMRLE Sb further boost |mTune

PCRER R 3 SR KBS SIRESE R, 5B PLRGRE,
ar[(B%?S popSThRe if Of reabbidhht HNA 3;1aﬁmﬁ ¢Rkine éd&@dmg one
anany0|n resi st ance ene Kan and t he p

polypepfideewithy anrilhAnAdfspeeific i € |@mtope SaemFPBAME 36)njno acid
remdulemg‘qggngﬂtg@ﬁdléb(% Td:) Ig%.tﬂi,g%af nceB%OS lﬁséer(nfglé)n of

anm no aci uence 0O e enc
PRAME;j ammcacamdkMéHj -§09e sTHencDEAg kéuehse gov et b h' Wtide OB3tHe

L gsl | gh | snl t hvl ypvpl esyedi ngtl hl erl ayl harlrell cel
plasmgf bng‘W{lﬁg§gﬁ %ontrol of pr%r%o er/enhancer (“s:’equence fro%]/n. cytomegalovirus

(CMmp%&ﬁrglfM%ﬁtém SHE 'df%ésk%g%ﬁyrgé hg%&gge%&%%

eegyi asl I ghli gl krpsi
uptake by antigen presenting cells. The bovme growth hormone polyadenylation

signal (BGH polyA) at the 3” end of the encoding sequence provides signal for
polyadenylation of the messenger to increase its stability as well as translocation out
of nucleus into the cytoplasm. To facilitate plasmid transport into the nucleus, a
nuclear import sequence (NIS) from Simian virus 40 was inserted in the plasmid
backbone. One copy of CpG immunostimulatory motif was engineered into the

plasmid to further boost immune responses. Lastly, two prokaryotic genetic elements
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[0339] The first 89 amno acid residues are an epitope
cluster region representing PRAME 422-509. Wthin
WO Pi0s/188361 ope cl uster region, a nunber of potRCL/U81006/023489

HLA A2-specific CTL epitopes have been found using a

in thy dldseliy af re@Pbs beLbon - abk-qor. . Am no_acid
r %si dues 90- %Og{f gogﬂﬁ@%ﬁagglg n?lf*tg')%rl latt]?é(;%anamycm reiStance

gene (IsghRhanst g oMB becferialoeigu dftreplination.qSeeBigate RPAVE
425-433 CTL epitope (bol dface) enbedded. Fl anking the
defi ned PRAMVE CTL epitope are short amno acid

Inmyegeelicaslatibe Prdiu¢eSdpemeshown to play an inportant
rghfin ttllg processing of the PRAME CTL epitope. In
ad®iilon, Theeming agid sequenee gf irecenchodet kelypeptile((SEambo

acidr%@due%%len(g‘)ﬂﬁriégﬁzgf?ﬂgﬂoafg to PRAME ami no acid 276- 286,
initalics) 'wasS engineéered into the sting-of-beads
region to facilitate the detection of expression of

eﬁ%)‘%id pol ypepti de. [0340] Using a variety of
[ | ogi cal assays, including tetraner, ELISPOT,

FLISA andargias gty 45088 Bk LORRRRNIRAFLIAS

pcphqggﬁy@em}c@ﬁg@@quhliggdamqhﬁgi&pmkewymﬂmhngﬁ&pmsuqhn

1 (SHY A5 Rt ggesti ng i munogeni ¢ potency for pCTLR2.
gl E%]esgchaltggy i ndi cated that the plasm d was taken up by

antigen presenting cells, the encoded polypeptide
S sized and proteolytically processed to produce
t x@gﬁﬁ n aﬁﬁ?" gfﬁtt ’g"p &miRge geiddessidaes ateh en repitape rchespirt epien
represBfittd PR ANA- 42> ne esentati.on. Plasm d
P consglt ructi on&[zogg%{] %fhg%&%eeﬁl{éﬁgt ‘fl'dﬁerofegé%‘i’sa Jrumhsh pf

potentéa) il A& HehsrecificoCTH apitopes daiel ®en forndhisRig dhvar&@y BF 8jilpe

. C .encoding am no aci.d residues in the
pred“’ﬁé? r %@m& “ApSqusei sesidusss 89-150T AtsS 200 €p1OBA Siberation

SynciBeaps™) epbtcaRe Widerati 00, e j i .
e oee o) “PUaRe iR, STbie Y PRANE RS CFL enitope
(boldfpeg) qraliaddedt Flepking AherdefinddaPRAME IGTTU 8pitogeoiref sabit kino

. ' i i t encadi ng. t he PRANVE epitope cluster
acid S%q“ggl?%% ﬂ%élrh%eo@%?gisg‘“@ ey G _PEPP“%FCQ{E iProcsepingof the
PRAMI2(ITdr pitigpePGR aditioR\he R6iIA6 408 Eé&ﬁ%{%eaﬁgé&%bghggg.l«:gﬁﬁ

r C on

NO I%ti re insert was then |igated into vect
- 193 Gregssparding o BRAME grino e¢id @96-286hin damlids) evas edgingered

into theest i £l . encing. EXAMPLE 50
R SRR 1o 2 e e, RRHBRI oetoural prodeg
polypepfide.cl ass | -negative, HLA-A2.1-transgenic HHD mice
vragfu hot?sed under, atfhogen-fre,e condi ti ons and used
yal T5PEoR BH4Heof; HiHBolegicel egsaysf ingluling tettamer,

ELISPOTe I TSAL eghdh e« r at ot oxi.g T .

| ynphocyte ( CTE)ﬁ Xté%?? o) ngg ﬁ?ra]%gpoﬁn%ése s@‘f’ciéc WiQk iERiteie

PRAM&%mména@e hesactletested fnom HIyArAPatrarsgénivuiied RfinoRize @R Hor
' i | t f [ ' t ot icit

PCTLRS%S 34&%%%&,” -Fﬁége%]&&g n%{llér?osgemgr pé)trc]:m\:/}ll Vfgr CgC"IQLI%)Z(.I qllhege data

indicated that the plasmid was taken up by antigen presenting cells, the encoded

polypeptide synthesized and proteolytically processed to produce the nonamer epitope

peptide, and the nonamer epitope peptide HLLA-A2 bound for presentation.

Plasmid construction

[0341] Stepwise ligation of sets of long complementary oligonucleotides

resulted in generation of ¢cDNA encoding amino acid residues in the "String-of-
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i mmuni zed via bilateral inguinal |ynph node injection.

M ce were anesthetized by inhalation of isofluorane
W@ra6as8SGEr i es were conducted under aseptic coPdi/UBING023489

Fol | owi ng pr epar ation for surgery, an incision 0.5 cm

s, AT gk 8. e o
appr@ﬁlaie cc(hﬂﬁgé eﬂds fol: et oAz MASECth A a8 beRBRY fdjrq:uﬂﬁecr l1gﬁEon

cted dlrectl into the |ynph node wusing a
wiith g ieAcagp wolions clster: ragéasd(aming astdel-|89)3 vﬁnéh

i NN

entirg insept gvag ubgn ligated imtouettoe Baskibohe bbveep | 4B AAISEMR T sites.
.bed more fully_.in U Pat ent, Application No.
The & G% ehefing Ssapigipe was NSTiBeb o D3 SCAUERSINSwhi ch i s

i ncorporated herein by reference in its entirety)
expressing nel an- A26_35 A27L epitope anal og by direct

i nocul ation into the EXAMPMAZH 50| ynph nodes with 25g in

( Ja342]amoHAR ) clags dapg@BreandA1AL) Wi-tiraﬁls%éﬂ"@ HP@ orﬁt%e were
or A27L V35Nva. One week after

7L, A27Nva,
hous@f}atdpr pathegendispcoaditinns andsyserforavetiatian of the lmlmmogetmcuy
t e
of HALAY S Fhioa iy QEBHA85B00 LRELRI 1O NeiRlod L)

epltOIESTFﬂaale amce XH@ weeki lof iapg werelit3d A6 2Q@BAIpHEHE Anmunization
andfp ?2006 489 i nity after boosting with the
RS 1T OPA0 RORISTAT R, Tl Ve FHAPHBITE SHcSaihe mice. were
i Ae@GliA WHlateRANngliRal
g oy oo RSP IR LT LSRR
inhalatippr efs efluetage e LSLBIQ%IIEE gwere h@})rlelupted | urelet abgdicaconditions.

n favor .of. t Thus, the,
Follof itk &5 slav: b RGs ke Foh ot oot in the
Iﬁiﬂﬁblﬂ@ dree iaguia 1 il '
ROl VR LS IR 7
(25 Mg'lf EfIRhNERl RN Y8icBiq @W]Iddiwaﬂﬁn adtédbdiraily@hdthe lymph node

.S .CIfICT uir sco nate . recognition
usmgoar BTS%EE'F §L§1n| Syr‘rlélggp ”E;%N %eéj \%@]& sterijgHe-0/ r?ylon skin
suturggept i de conpl ex. Thi s can be done using Cass | MAC

tetramers which are conposed of a conplex of four HLA
IMHC Cl ass | nol ecul es each bound to the specific

pepti de and conj ugatggé\ﬁiag fl uorescent protein.
Thus, tetraner assay A ntitation of the total
TEXV1VO EUMIWAﬁAINWHIMAN/?UmRt'C AELS

c Lexed jn a parti ar t ner ror e,
bZ@aﬁe DAY ﬁ@n%&?@sc rﬁ@?e o(épé/lgﬁpltm ng?@ctlmmmaized with the

PSSR 5 A B

Ss O
No0.20030228634 Al) which is incorporated herein by reference in its entirety)

expressing melan-Axe.3s A27L epitope analog by direct inoculation into the inguinal
lymph nodes with 25ug in 25ul of PBS/each lymph node at day 0, 3, 14 and 17. This
was followed by two additional peptide boosts (same amount) at day 28 and 31, with
the analogs A27L, A27Nva, or A27L V35Nva. One week after the boost, splenocytes
were stimulated ex vivo with the native melan-As.35 peptide and tested against °'Cr-

labeled human tumor cells (624.38 cells) at various E:T ratios. The resulting
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response in i muni zed ani mal s was neasured by
co-stai ning nononuclear cells isolated from

w@espssssal bl ood after density centrifugati onPCT/US2006/023489
(Lynmphol yte Manmal, Cedarlane Labs) w th HLA- A*0201

i CELAC G LTV (SEO) DAY, 200 RE coMerbl e
psE) fiDe N@terﬁDTE(F guesagéht

effctvg %ﬂﬁ%ﬁt@?@s“.ﬁ?ﬁ?@%@%ﬁkm o1 and e

Becaus€ ah¢ ygahiagd plaarmdmxprérmgl QL(WI% ﬁ%ﬁ&@ TigReyt ha

poten’u%% S@%Xél ? 61-&1? PERC C%e@ﬁ]?ss %r%et @Etgntgﬁ%yﬁ)%ﬂlﬁﬁl Ststaived Agtha

anal ysed usi ng
the A2AGd SRS maPhé sRnRIdRstigntd oft patebbifipynpempdeuse Of that
popul ation and cal cul ating the percent of tetraner+
same swlehcs: within the CD8+ CTL popul ati on. EXAMPLE 53

TETRAMER STAI NI NG (PLASM D PRI M NG, PEPTI DE BOOST -
NATI VE VERSUS ANALOG) [0345] Two groups of HHD

transgenic nice (n=BXAMPLE dInized with plasnid

expressing Tyrog] o "@2:%:@ sll rect inoculation
into the |ngU| nm% le h 259 in 25| of
Fi?fs)‘i ‘ﬂach% e @bsdanti@en-Specific dndells7requings cogisite
- 06/ 138562 PCT/ U82006/ 0234 9 l,| owed byz,lté‘vl\g)
recognaam ofi thadl cellepténter 6O & Siars L MH &Mﬁﬁ’%? e Spmgles:
r Sphc of Tk
can begigpe wpipegrias e RERA, Sfichiard OGuAUbChNE aRRBRS. o B0
HLA ﬁﬁf@@ldgﬁ aRRuRY dadPenintlits thedpeaifierpeptidgent conjugated with

LA- A*0201 Tyrosi nase- PE, ckrmn
a ﬂuoteschmupdaztain mil s, eiFamas| 3@@@%5 "Y}@u?rg&bono?{)h} ptal T &<k

S| nNuUus
¥ dular MHC molecul
poPul%@H{]m%?%éatgyogn&%—ﬁ R'Dlﬁ[qe%(ggple%d’]gl Q%égg aydlrane L;nt?s‘;cuet

Furthe?R0fY, Phedatde Hinding udces . nétBMEPenst eonc (fulgqt@pﬁled)amwaﬁs,a this
fi
populgohgﬁﬁ?l;g%%:ua%écl 18 d[&rfed'f cel?sergé%rgEeg S0 %tg(%:r} P&Qﬁ)sqj"ﬂ{écbil";
t byl eonste: ucledr
respor R A oot er (B ‘B‘.“Zs‘i':’.‘?m‘fi’“ Vol
isolatdgde ﬁ@ﬁﬂba@pi&:raifbld’gd @8fm ég@ﬂgp@@mﬁuganqg[ﬁﬂy%}g] yie Mammal,
Cedarpedabobiink FLA g B0k PEVEE tiEaBepiile (SEQIDING. 25)-P8

I on 0 erSI nase- speC|
MHCSERSEE: (B&&niah E0WhlienldTEIR08} o haTyrbbieaweatbo gYé\éQGTMSQV

(SEQ ggp N©. 08 %ﬁ%&%ﬁ%@fm RGBT BB, %“REQ
Coultfggpp ?@ﬁ?ﬁﬁ%’ﬁtﬁﬁéﬁﬁﬁ glia_ OF ANAL C%I%ATES W

Bioscidi3dH1l Beurwey omlmmedf ugitiDat BRNE4ESi calghue dlqw @gjo%erreand

d h d (pSE
amaly Sy osinsaeBGI SPGB EAEADE 58 AOHIOSE Rypalaign and
calcu%iéiélg g$e %%?9&&‘ bfeh: ARl @El‘l’s \'ivﬁﬁml tAgUDBACTLypapblatiodes of

asmd I n 251 of
EXAMPLE 53
TETRAMER STAINING (PLASMID PRIMING, PEPTIDE BOOST — NATIVE
VERSUS ANALOG)

[0345] Two groups of HHD transgenic mice (n=8) were immunized with
plasmid expressing Tyrosinase 369-377 by direct inoculation into the inguinal lymph

nodes with 25pg in 25ul of PBS/each lymph node at day 0, 3, 14 and 17. This was
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per |ynmph node at day 0, 3, 14 and 17. This was

foll owed by two peptide boosts (simlar anount) at
waelays/1286and 31, of Mel an- A26_35 A27L into thePdE152006/023489

i ngui nal | ynph node and Tyrosi nase369- 377 anal ogs,

bearing substitutions at the primry and/or seconglargl
folloveasc hprtwoeadditianal peptids banstsy (siadar ympwnthghday A8 and 31, of

ontr.ql s i i.zed ' ' '
e
monitof&P oS agaliskinagbdsal spaoifisi eaamennteagér| FHLA-A*0201

oSt Mo Ll S S5 S0 R e
sinus gge?ﬁ a%.rgi: @?Pﬂ@pt\dep@ i$oMrb AN d3mir cdiFifRanias q%ggmg)l(mlyte

ours in HL-1 serum freée nedi um ( Cani ).
Mammnial, £ edanaent aba) at@900fpn2for 25 migutes e PBMGiwereTerestaingd with a

oL R B Ol GO e
reageh€SRE§LMR] porcdn@iged Hrefd duidrafinedbyl flohi ¢yadaaetisising a FACS

_co-injected into I munized or naive control HHD m ce,
calibexi flow snytameiat (BRBiescigrices)e ohhe PerasaiRepept iLEOSHBE] skpcific

sphenpcyt ' '
S S st AR SR P
expansidie bf tilieosmseishédifiebubsenatlihontraid imliqeds thel fhe awmbog can
) nmeasured by remyvi ng. the sple fro cha# enged
impregigi opeihg cxpinsipn Jﬂ%@am@ﬁﬁ%@é@ €3t he
resulting cell suspensions by flow cytonetry. The
relative depletion of the populations corresponding
to peptide-l oaded spEXWMRIHESdas cal cul ated rel ative

to th r g LiG! ssed as
0 plBD xRS ANE R RORRICEE sESINE
(HENIPT0'AIE30 TOVIPA RISO N B WAZIN 3oy BINEE PEPTIDECANDSA
S evaluated Dy tetraner / CD8_co-stainming
( HLA- A* 0201 -RANEZGF ANAE EANDIDALES) [0348] The
ty i.-nase, anal oq.V | e_ gt
oolSRE el BrPe 47 ALY BoliGtn AR Gp] watRARSIRE A Ok
plasr@AP{PSIENIN @xprebsdigd Tyfostuasaigisty ands iNMelbmA,y3s ABTL hepitopes by
_ native peptide and greater than the Tyrp%s%h‘%se ?nlal OEgB
direchrgviatigr e 4hg megineb lyngyy nodex afBope i yo2oul of PBS
CYTOTOXI Cl. TY. T
per PR R oY 5 N DT TS ey Tad LR Rgs
(simi(laﬁ gnidiﬁt)% deysds znfddihlo oHMelan-Aisgyl ?ggﬂﬂl)tg\/&hdz leftp'hgzinzilgymph
PSEM expressing the Tyrosi nase369. 77 epit.ope
nodeg ppe ('\:Zi[l YIP§BRSGhsat oFnalogho PEHIG SYRRIHHONS  Hpiien BHE@I}’O 1‘a¥‘d/0r

secoét?ag\i%ﬁ% i éqgé;lh?eﬂs{mfﬁéo %lsri@%ll 185h R6le.| ASTRE AL Gnidé idlAYin{red

owed by two peptide boosts
with phamid antyummpivatmidawe@8isahd 31, with the native

il coraimeatss o pdd ek sutiayl i) SEATY and

Mel A&pithPss, sPRRSIytesSidre RRAMEE Frote lifte@idtdTubmtto? HIER rdick @nd
w th the native Tyrosi nase369-377 &?Ipt Ide and assayed

+ incubaded peptarddPrwittadlgio! hinemral peptidec@Vi¢len{'gas. @&l yEespasyseo-

377) t%tr 2 %usoilﬂsliﬁlzemm free medium (Cambrex) at a concentration of 20 x 10°

cells/mL. These cells were then stained with CFSE (Vybrant CFDA SE cell tracer

kit, Molecular Probes) (1 and 2.5uM respectively, for 15 minutes) and intravenously
co-injected into immunized or naive control HHD mice with an equal number of

control non-peptide coated splenocytes stained with CFSE® fluorescence (0.4uM).
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rati os. Both the native peptide and the M370V V377Nva
anal og generated robust cytotoxicity against 624. 38

w@eioba3s56i gure 41). Whereas there was sone di | BCT/0U82006/023489
cytolytic activity with the native peptide, there was
none with the anal o therebhy reinforcing the

Eighteertheas jatss thr spgeidigelmination od iuastcelly wasmeasrred byfempying
the sﬁlgéngig%g rchélﬁﬁlglaa ?mda&gfﬁqﬂgsﬁn \é??%ﬁ%%&%?% gﬁet}gseultmg
cell mpénsﬁcmessy Oﬂlove ocxpbmeatent The miatiee sdapﬂe’u@enbf dbs mukahnns

Vi vQ cyt ot oxl.clt nd.tetraner
corredanging! Hopasdayeiied PTG ey b3t GRIcaIAS Al 10 ol
e/ gl
(unloSoHO B bR kR4 B0 RBIER) L3l Yy AR, (BT REQRey of
TyroghdsB)s)NGr-AND MTlaBI Ak Tyspebific T quswaemamtm FAmpne/ GD38

NATI EP S AND A Pl A SYSTEM [ 0350]
co- St%@’@gt{g& Ib%ﬁn‘iﬂ ﬁﬁle'éf'\l‘@ cl)?%gans%fya 4ty of the peptides
baesgB]t 0 The tyMkaade aRiDE EXETNIacweS sapdblalof texpgmting the

?ood I mmune response, natiyve epltopes and, anal ogs

populakien ebtyrewinasc-speciel TrcsHs pneamplying piade IHpRBIY Swﬂaﬂy

to the,( Je{t v%)peﬁﬁdeégl%%% e{tasthﬁﬁ ﬁltqur 91295 1\/%37@‘2/' AR (Figure
using - ropi a ope di scovery yste al so di scussed

39). in Exanple 31). The bi ndi ng and offrate (T1/2) was
deternmined for six native epitopes and their anal ogs
whi ch were designed to enhance the inmune response.

The native peptides pgvanatggs were as fol |l ows:
NY- ESO- 1157- 165, NY- ESO?'II57_I65 (LI 58Nva, C165V%)

VEEX K TEDC Y TOTBXKICTRYAGAID UMAN 934
S%%%ﬂﬂ% 4ﬁkg{§§ﬁpv£%enlcrwc§ élngégg'%gg \gerlr% rlrr%%g 1ze§3(accordmg to
the g@f{érﬂ ég@ggg(ﬁ?g%ﬁ@ 40§ W3R iﬁld 88pr2@hgathe Tyrosinasesgo.

[ 0351 Tab e-10 (bel f\ggﬁshom t he .
377 elato@r: &y alingal mesul@tﬂorpem t@enmmhlﬁ@phrmadem Hei afyplasmid in

lif f t tid
o e B L% 3 S AP e
t
SRSt Sk MG R Bl s

substitutiekss ngmry Archoe t2Blugg B2 amlPQKﬁ ®endh3%BD369e Ippk after the
soos e P AR 7 30% WA LE AT TOLRAR B e

and hddayed] a@dﬁis@ﬁlwﬁbaéd (hrﬁﬁféhl\/tabnos %M%Mbﬂlﬁ)lalvanous E:T
increase in the stability

(7hal fe) conpar ed t8 G"
ratiopa tHofle ﬂﬁ‘em’[}"&dmpgﬁﬁ wnd ithe M370Yc Végglqut AnglAg seperaier jrpQust

ool IR U IR P00, PR 37 e o

cytol@rha 36figy with3Bbln)ive pdptRiEX-tietd -wihs 1(0@\\4:2W3th théo analog, thereby
gnificapt differences were observ

reinfgeie {he FRAIEHHOPIRS BRI OBS FIRL el & o 'E‘\@/ge}%%)fesu“s
in E)?Agl@@ 58 AT 68 thdr REiHD el BB Rt éx‘&ﬁtpleﬂﬂ@is GbbdrP&RACEBBstrates the

rved in the half Tife of the anal ogs may be due
usefilness o€ coinplementicgmone stringent efsays Gmvip dyfatelieigy @nd éeiemer

stalmnggl wn% moretsrégm 1ve as%ays dea% %zl{zlo cytotoxicity after in vitro stimulation) to

outline potentially useful analogs.
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TABLE. 10. THE AVERAGE VALUES OF PERCENT BI NDI NG AND
THE STABI LI TY (HALF- LI FE) OF NATI VE PEPTI DES AND
WA REbR3SEMALOGS. Hal f-Life % Peptide # Pepti dePWEITE2006/023489
(T1/2) Binding at TO1 Melan-A 26-35 1.85 74 2
Mel an- A 26- 35 A27Nvag§la§%£%§3 PSMVA 288-297 7.34 85
-107 WD 2006/ 138562 023489 4 PSMA
BPSBIRG7ANPSFABIEITY (HAIF-NEEPCHARA CIERIZA FTORDF 6
Nyeso-1 157-165 L158Nva, C165V 16.98 100 7 PRANVE
295 NASEIVI PRPTIDES A ND AN AL GG BY ITOPAASYSTENGN e)
140850189 B&ans¥hetindin il -4 {Ad
13. 51171 BEF Tyrséﬁhh“ﬁs%gﬁi&’ 3%1"?3& %ﬁ%ﬁ&l‘gﬁ i ¥ the
MHCTY complenesear8 6Sse8ial 106877 Woad irhshurid rékponse3halveTdpttopes and
vari ous net ho nd technj ques d ri hed above provide
analog Hefie® o167 RSED AP i BATIGR Sialit (Tom 1OuR0oes festricted
MHCCOIES €, mblecilss tind ETHA %&bﬁ@@iis&&ﬁe}% rsgétemn S&i?{f#s&éﬁ in
e

al | _qbjectives or advantages descrit may be achieve
Example 3¢ okhehinding and leffaty (Pantwasudetermimdsofii senbative epitopes

end ORISR L 9ol 16 QP TR Fimted Shlpite, 1he natfe
peptides rahdransidgs we mnem:tNatEg@hilgyg,Squ-EsgpLhmsZ@ﬁ 58R9a,
ereln

vant age or group of advant ages as taught
0165% Mglethsesss s lagyszs-ai: HAGINNE, oY er2abj SSK-Yess dA42V),
Pramﬁgs\-ﬁ%gzlg’%éng 3 r(E¥2tﬁ@vat, %‘ng); S@ggﬁg%gggggg‘i“?rlors]inaé%%ggw

vari of "advant ageous and van

(V372N tapr RN Awe 507 and PRIk onglR®Dei n. It is to be

u to h S referred enmbodi nents . Lo
SE@%I ol Th TR0 Siodts T arase, valese gpptidy binding and
stabiliglyARIIARRGTSH AMldYsend tMEH hail1tiGesS PRR! uhfodk bY SSX-2,..

excl ude one, another, or several disa vantageous

49 andfNYtESQ@d s7adsishewed subistaptinleingresseeini the peickyt binding abmpared

p di sadvant ageous feat ure by inclusign of one,
o tEAERE el SN ARERNT VBRI, Db U Bncl, o %
Tyrostiasd; pefshowed & htrgikall ihedaserih iﬂquealmera«mnkalgeIrb%ffc_riﬂ%1 bZfelpBftides

a‘%l |q%ab| ity of various features fromdifferent
compaLith BHiFBAYE Peglides ar |y, the various el ements,

f es \ [ -wel | as,ot het..
e P A T S R G T
(half-lsfelp pompared e the neiveaqpeptidat Sigdfibant dnget inrthé BAbYity was

skidl in this art
observela flor other anaiogs ?Sma283_297 (1297V), NY-ESO-1 157165 (L158Nva, C165V),

- Prameyss.433 (L236Nva, 1.433Nle) and SSX-241.47 (A42V). No significant differences

were observed in the half-life of the analog Tyrosinasesgo.377 (V377Nva) compared to

the native peptide. The differences observed in the half life of the analogs may be due

to the difference in the mechanism of binding of each analog to the MHC1 molecules

TABLE.10. THE AVERAGE VALUES OF PERCENT BINDING AND THE
STABILITY (HALF-LIFE) OF NATIVE PEPTIDES AND THEIR ANALOGS.

: % Peptide
# Peptide Name H?.II.:-ILZ';e BindF;ng
atTO
1 Melan-A 26-35 1.85 74
2 | Melan-A 26-35 (A27Nva) 13.55 79
3 PSMA 288-297 7.34 85
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to perform nmethods in accordance with principles
descri bed herein. Anong the various el enents,

w0 e@bssss2 and steps sone will be specifical | yenubaedeer3489
and others specifically excluded in diverse

enbodi nents. [0355] Although the inventipn has been

4 JiPSMA88eOT(IRME cont ext of certain enbpdi®ei?t s |and 92

5 ©XGERLES57-1g5 W || be understood by those| skidsed [in 63
the art (hat the 1nvention extends beyohd fhe

6 4 hlvesor] 4571165 (H158NY<3Vinhodi ment s t o ot her10:98 100

7 _alPRAMEAI5vE3 embodi ments and/ or uses and not#i42 cdti on®

8 RehrROMisVRkeNBNI I eiRMe) - 108 WO 2006/ 1385645 57 89

o TSEpgqgor 023759 103567 Wany varrations agdy | s
rceriratt v CT CIeTit S Ul CITeE— T TIVEITU T UIT1Tay €© DTETTI

10 dissSxbasad (A |1 further variations and al tt®at g Al

11 ¢h9RRRLse oldr7be apparent to one of ski|l {4mgt hg artzs

4]

12 F)J(%?pa-eeés;%zzg\l/ﬁw‘%gsl _ w i hO_Ut [Tmtatipn, 14_2.37!'48 tihe 77

spe et ot —anttgens T a screentng panet —or

targeted by a therapeutic product, the type of

antigen, the type of cancer, and the particul ar .

arl033dn ( s Fhe petipps e&}h@érqnég@%wwdﬁi%eﬂ‘e@ ahoverggovide o
nmnﬂteﬁvf Wali OB GRR, SR&ARS [vetidyy OP ewgg égfs tl%ewd@rsﬁea 110k not

ese “varlations or elenents. | ] I'n sonme
necessarilydalhehjestivasher mlvableges degoribet immy briachiptedein afcordance

., ingredients .opertie ch.as | ecul ar i,0ht 1 .
with anyoparfi a%%‘h'&‘?ﬁ[‘?’g’h@es ﬁ)c?a Ty H‘?S’% seéian}pgé? e pkifjgd in
the at M1l e RIgHIZ8 Thdt B mEMBAAE BE Per@brniddeiniatv@iet it &heevedor

be understood as being nodified in sonme instances by
optinyirgs ansradvanibgrier gropp 06 pdvantges as rushivkereiapigiuhaenessarily
. the merq.calk [ set ¢ [ n-the I :
i B AR P TAE b et rin.
varietyhéft advaytagedus ahdpksadiangagepon akdraatiiesiare thenfioreddreréinslt is

s e e e B e T e e e
or se@%ﬁ%?%gar%e&é# fegﬁltres(,)fwéltilg%tﬂ&@géciﬁéal{}ﬁé&md%%ne, another, or
SI gni I gl

I ca ts an y appl ying ordinary rounding
severtke divadvpunégzeoido fasiturbs twlmith stgll totlsers spémficnllyemittgate paprgzent

. nd parangters setting forth the broad scope, of, sone

disoctipBrSHR BT PR OF ofPar oSty 6k S ag SpRsous

featupigeri cal val ues set forth in the specific exanples
are reported as precisely as practicable. The =
nul98f#lcal Fustheraeore,he skilled @rtisan yottereeqaningi the aprlipilith of
.lnvention.nay € in Laln erg.Qr nece [

variohg b oY R Pu RGBSy SR ARNS Hements

featuf 3 Gldpe elidc@sdet] ABoveaa st evwitics knp @3 ghivhlensdbeeach such
enbodi nents, the terns "a'

. ' "an" "the" anpd .
clemegtn{sare of ¥FBIGEHbE r%@harr%m?%ge%&%@? of %ffﬁnag)é%‘?_aﬁ B s &t
to pREdrd %&étﬁ&dsem@eommke %%ﬁ {f)ﬁinb@l’eﬁ”&és.@ﬁbeé ?aareﬁfel Ahb¥g i the
of cert e foll

e cont ext rtain o ow ng clainms) may be
varions reddments) featuresoarel steyoxt sorhd evild ibegapecificaliyd intcheleg | and adthers
JThe recitation, of ranges of values herein is nerely

spec:}ﬁglgh@écéu eélggf‘i?és%glbgg’é?ﬁ?ﬁhand met hod of referring

i nisgspual Ayhdugh @RCillvention has been disclosed in the context of certain
embodiments and examples, it will be understood by those skilled in the art that the

invention extends beyond the specifically disclosed embodiments to other alternative

embodiments and/or uses and modifications and equivalents thereof.
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separate value falling within the range. Unl ess
ot herwi se indicated herein, each individual value is

w0 pongsssnt ed i nto the specification as if it MEr/ES2006/023489
individually recited herein. Al nethods descri bed

herein can be performed in any suitable order un|ess
o 03560 seManyivetiatenshaide plteraativet elemgnis cofc fheginygntion have

ont r adj by .cont ext .
been G306 Sl RS RS B oge dpbiont o one
of skifif Viedgtl Avhbihp thesreatatibas, withotalimitetidg dienhatspediie sumber
is intended nerely to better illymnate the invention
of antigens 8o SCTABHng GaBela0n tapgefest Py R Tglﬁfaﬁ’ﬁ%tl% PHuCHthg fype of

iodgTVRA! | heLWLS Eafd idar ahd 205385 8Rous
antlgéﬁmﬁ%s%&?fm%\g%’? angflﬂa e In the s%eélngig%t ilon
embodinoenksd ob ehe dnedntivadeans spectfically i ingludeyornerchadeapmpe @f these
el enent essential to the practice of the invention.

Variatﬁ‘@@@gfle@rel%ﬁpi ngs of alternative el ements or

e MeninS s8inet BRLbHVRAS, Ofe AirEBr9SOPrésingl Quariities 0bf
to be'construed as limtations. Each group nenber may
ingredients popentiesi such anthodecalamawrighidrepctemicpydidens, gug g9 fotth,

used éo etsri%rh ae;;;n?igc&%mé% %er%nhgr{lb@ﬂgﬁg df ﬁeci?lg 2 tié)grat?ﬁﬂ) B uRfel8Sod

efel n. s an at one or

as beﬁﬂ%’ fodETEdEmSsddhe dnsticepy My tdrm I'stoutitieAccordingly, in some
del eted from a group for reasons of convenl(gnce . d

emboghpgngy, the Jruneries] perameteRh st ApRh dpctiei WEFEL | dgscrgtion an

attacl%?l gltcﬂn?sn aff %ﬁgﬁxlﬁlﬁﬁ)ﬁ P&GH gllﬁa%?fvh&n dspscenflag{gf :uPcl)n dR&eMRGired

contain group as no ed’th ing the

propatiést soaghtdte derdhinahbyh patticulaMembodimegt. o ipsonus eibodiments,
appended cl ai ns. 0] Preferre i ments of. thi
the TRFGEHH GHARFEISSE BEAORERERD NERC BeR s eigpoted
signifIORE dEROWM B:@aﬁﬁl?ing RY&RAS rSuddig Bhiyhddd NUtvithéignding that
I nvent on. ariatrons on those preferred enbodi ments
the minhdricok congesapndirpamameterst keseg ofortr thendrgad srene of psome
t.he art on readi ng the for [ Pt 1100, 1S ;
emtie i USRI 08 SPEAHALFARL AR ABRHAPLIRD ol Sy
the spRificaést ePdre 2OPUTRAIds Previsengs phaeti¢ablee nTho nurmrerycab ealues
practiced otherw se than specifically described .
presehigdeit . somec SIPOAERSALS finfhe AMSBHPHENEE EIQIR; gertain errors
neceétsﬁr\f@nlteglﬁﬂn% el dcﬁe Adnd Ry fidh! ﬁ)ﬂﬁd RALEAYLMREG Rs@hg
€’ subj ec matter recited In the clains appended
meash@hehts. as permtted by applicable | aw. Moreover, any

conmbination of th bove- descri hed el gnents . n.,all . .

po@gﬁg! e 3%1?‘?%‘? F‘B‘Eg‘%m(eﬂgr @stterpg &8‘6%38@ g&‘? %(iesmﬂar
referérﬁ% S5 AL RbES Rt Of ARAEMBIRE al Pk GAdresh BRI @ER & the invention

otherw se clearly contradicted by context. [0361]

(espeRially hierthe reentent ot cotain roffthe dolbaswing plaimisy arynkrieosgued to

tents and, printed bl.j.cati t 0 ' s
covef By sfhefn Aoahe PPl RS 0y CLAMBERY itithersin is
merefyf fftbRIEd PeDderEAbs @NshoathandhBietiod oMebfdirigigaintividually to each

i'ncorporated by reference in their entirety. 5103,62]
sepatate weloeifalingi withia the 18828 nd&letsopilorrss indigdted herein, each

o SR8y V) P s
hereinnA@nieods described herein can be performed in any suitable order unless
otherwise indicated herein or otherwise clearly contradicted by context The use of any
and all examples, or exemplary language (e.g. "such as") provided with respect to
certain embodiments herein is intended merely to better illuminate the invention and

does not pose a limitation on the scope of the invention otherwise claimed. No
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O her nodifications that may be enployed may be within
the scope of the invention. Thus, by way of exanple,

wheioensssenf |[imtation, alternative confi guratPONESWN6/023489
the present invention may be utilized in accordance

with the teach| ngs _herein. di ng t he prese
langyags dRt PerFPPIFRION PG Be; @ntsfﬂi%{ 1%%1 # spiimed

138562 PCT/ USZOOG/ 023489
elem%geﬁ@ﬁ%ﬁklféﬁﬁﬁcué%@iﬁ%@%o at ed pepti de consi sting
es@aa9]i al Iq,touqﬁn@ ofedfenmatize lelemmhtscm enfbOdingents of}e imvention
dlsclgxéé&ereéﬁ rareeng?pt tg% ec%i{gtl e% a§r1¥rﬁ-1?arp %C %;}9 g(g))rélp rﬁﬂaagérﬁgay{ Be
referted tf ’aanalmed\M@lVlNaﬁy o@'in &Wcorﬁlﬁlﬁatld?ﬁwitﬁ other MémbeleofGhe
Abu; and Q and P5is H and P6 is L, Nva, Ne

group pr giher elgtnqnts ﬁopn.dgherem aHds puglqlgat@l that org, orgnorg;anemlgm@ ofa

grou]g%%l}_f e 1n<g%!l %)&, or drel%@&ﬁ‘b Nl y: @/ %r ré%lg(lfhs & cohv%ce %ﬂg/or

specifies any

pater@ghilltyDWhea aaKisach 1rﬁ:£1>us¢bn &ﬂdbwﬁtﬁf (ﬁjcﬂrst e @eqﬂemﬁm ﬂsShereln
not SLLQHLI GL (SEQ | D, NO The i sol at ed P
deemgl te lcapiainithe grRUPSES mgdided é]h‘ﬁ f&iﬁlyn@h@t Yretisn a?ﬁéﬁetéon of all

, LIG (SEQ ID NO 72
Mar%?h gﬁ) Mpg(use-ﬁ 1n%ena|€|p9ﬁdédsﬁé ?I:IQ-ILI G|(_ (gEQ D NO )73) ?r

or [0368] { I\I\Pa@femtlbcb emboAhuéntQ—ﬂif | Bis (BEGHOD ANO) deidr)'bedoherein

inclugll;rtggf,% ’\{%/e/&t mgde %t‘ﬂ ?E%E@“SBJ i[\)@o?%ljfyl}’% ro%EE?JJIEYe@fLQH

Varldtloné\on N'l(%e &Péféhedogﬁl_gocﬁﬁlekbs Wﬂﬁeé&ﬁ@aﬂ) é\@to ?ﬁ%ie &fi brdlsnEar
a e

skill IerﬂN@rt upM)reaCbng S{el\f@gp}gomedesmptm aHis| c@pm@ atryl ghat @kllled
E K,
o T ) b iaRes SBpbrosfies s b Blpprio oy, e

practiceBQotHerMse &ibh; spécififalbr descrid¥da h@i‘elrM L QsbddedigB} many
emb(sd?nEigntls E))f tthos 1n§1623r)1t10n include all modifications and equivalents of the subject
matter recited in the claims appended hereto as permitted by applicable law.
Moreover, any combination of the above-described elements in all possible variations
thereof is encompassed by the invention unless otherwise indicated herein or
otherwise clearly contradicted by context.

[0361] Furthermore, numerous references have been made to patents and
printed publications throughout this specification. Each of the above cited references
and printed publications are herein individually incorporated by reference in their
entirety. ‘

[0362] In closing, it is to be understood that the embodiments of the
invention disclosed herein are illustrative of the principles of the present invention.
Other modifications that may be employed may be within the scope of the invention.
Thus, by way of example, but not of limitation, alternative configurations of the
present invention may be utilized in accordance with the teachings herein.
Accordingly, the present invention is not limited to that precisely as shown and
described.
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3. The isol ated peptide of claim2 consisting
essentially of the sequence: IF, Y, T, On, or
wois@phssRpl | G (SEQ ID NO 83); or S {Nva, N e, PCF/U8006/023489
LOHLIGL (SEQ ID NO 84); or SLLQHLIG N e, Nva, or
L- NH2 SE(? ID NO 85); or SLLQHNva or Abu}l G (SEQ
WHAT|I 1 ISpr - 111 WD 2006/ 138562 PCT/ US2006/ 023489

{ NVal L Qetal h Ne b de(éﬁgsﬂixgg%ént&m;of areduency inFyhi¢h: or
ajL :ﬁ Jor AKX §8kifich-any BfrincSaid@begb amino
pept i Of > Erdi m 3 Consi St i ng essentially of the

sequengi; andS{L or Nva}LQHLIG Nle} (SEQ ID NO 89); or

T{Nva} LOHLI N EQID NO ,90). 5. The isol ated
pépt ?é)éqlgﬁaggi ﬁ%( Qgﬁ gfei;ﬁﬁdes;enti al | ; Iofsot ﬁee

seque : lde AtN; @hd (SEQ I D NO 87). 6.
The i squlelgtLéi’ %’gﬁ?ﬁéﬁ%ﬁ aim1, wherein the peptide
has afH3 isilt, WvhoNlear Aduased | VHC pepti de binding cleft.
7. Thepé.s@at&g pepti de of claim®6, wherein the class
| IVHC AsISH : . An isolated peptide conprising 1
to 3 spgti:taytii ons in the sequence SLLQHLIGL (SEQ ID
NO 71) having an affinity for a class |I MHC bi ndi ng
cl eft Paisds Nve, Nleapr Abuiasidor greater than the affinity
of SL II,G?}d(SEQID NO 71) for said class | MAC

bi ndi ng’ €l'eft. 9. The isol at ed peptide of claimS8,
wher ei pg ish@, A&, fok Samand di ssociation is simlar to or

reater than.th al fti of .di ssgciaf i of SLLQHLI GL
?SEQ | BP9 1371153\’& én&l%?ﬁ'acﬁgg’sorl bﬁé %I[Hndi ng clqgft .
100 +1he ?%,a&efb@@ Rited&nOX spbafies ny hiio dcsd or no amino

recogni zé Y T cells with specificity for the
papd;iahd SLLOQHLIG. (SEQ ID NO 71). 11. A class |

MHC/ pepti de conpl ex, wher g bd® Kas7ihe
SequenBbe i Rt b Ag. oL oHITGRTBOID JRETLNC. |
MyC/ pefphi dRlecrpiide of clgingi Bodslstingfeatentislly of the sequence:
cross-reactive with a TCR t h&héeé@ggw% class |
MHC/ PRAKEE2S, B.33rne eiddpehk-L QLT - foept i de
conpl ex Qfy£h 3 P BHINETSSERSID NOVHE, ogonpl ex
is an éég’ %@M/ﬁ%g%ﬁ%gmlf ex.Cd 1? A pol ypepti de
conpr i S gsvh¥lepe PbuliQHE AGLLRER 18T NOx: 4ol enbedded
within a liberatjon s e _Leyunogeni ¢
conposSHLEH Sbirph %?fré%ﬁ@iﬁﬁhs%ﬁ@f b%?m 1. 16. An
! {”W”O%}TQHERKPS%JS&?L e DN Og7é)her pol ypeptide of
clai m 14’

SLLQHLIG{V, I, A, Nle, Nva, Abu, or L-NH,} (SEQ ID NO: 77); or

{F, Y, T, Orn, or Hse}{Nva, Nle, M, or IJLQHLIGL (SEQ ID NO:

78); or

S{Nva, Nle, or M}LQHLIG{Nva, Nile, or V} (SEQ ID NO: 79); or

{K,F,Y, T, Om, or Hse} LLQHLIGV (SEQ ID NO: 80); or

(F or TYLLQHLIG{Nle} (SEQ ID NO: 81); or

{F or T} {Nva or M}LQHLIG{Nle} (SEQ ID NO: 82).

3. The isolated peptide of claim 2 consisting essentially of the sequence:

(F, Y, T, Orn, or Hse}LLQHLIGL (SEQ ID NO: 83); or

S{Nva, Nle, or M}LQHLIGL (SEQ ID NO: 84); or

SLLQHLIG{Nle, Nva, or L-NHy} (SEQ ID NO: 85); or

SLLQH{Nva or Abu}IGL (SEQ ID NO: 86); or
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17. A nucleic acid encoding the pol ypeptide of claim
14. 18. A nucleic acid neans for expressing the

w@epbitsksenf claim 1. 19. An i nmunogeni ¢ conposPCT/U82006/023489

conprising the nucleic acid of claim17 or 18. -112
_V\D 20_06/ 1385_62 PCT/ US2006/ 023489 _20. A net hod of
i nduci S§NvaHiQUEIG{Ng} (FEQARNOT§Dnegr a CTL response

conpri

conposﬁr gﬁ[l}gt“()?mgﬁ‘qgﬂ@w&g( ?ﬁ?&qof egntraining a
c |4?? Z i torélaMrgail age@pe;pt?b @f clhint 8lcbnsigsygosssantiaip opthesequgnce:
in adm ni stration t iti [
15 and Sth or SFRRERSICK Ml ChG BENEE RS A ethod of
| nduct AgNyIR BLAIBERE) (GEQAMNG: DY a CTL Tesponse

conpri sing 1'ntrano admmnistrati'on of the
canposiThedsolatbd péptidmof 0lair 3. copsistingn¢saendiallp epthieequence:

CONSj Y.Qf a sequence in which: PO
S{NVX}LQIFQ%E%?I%@@E&HQB%#) ‘& specifies any anino acid Iof
ng, am ﬁFhe i39hdd p%BQdePéf 418inf31, WherSin thbpeptide 1Baraffinind fP2

isL M Q Nva, N e, orAbu and P3 is Por W
classéhﬁ@@ep@d@lnd\lné clefis is |; and P6is P, and P7 is V.

1'&‘# s ’hel_l’solfil}’egag%t%% of%HFm 6Awhgr Bgtixe%iasg_l Mg iR ALAD

,XXor

XK, Whedk @dolatéd ppptidef Edasprisiyz aniond salsstitutms o thasédyence
aci

d, d wh
sL@B e, 50 1 5D: ) FeyBE Pt B . cleshA Lt o <
I
o SR R S RS
said {ISEQMBCNGndidd plefior G{ L, |, Nva or Nl e} WSl PVHPI (SEQ

:)rD NO ﬁg:!\w.]fi ddf}epégl PVHP%W DN}R%SCI\I{}J% ﬁl;lglmcp ot ¥Hssotfkion is
simﬂQLPSArPg{EBéMhah thd\MAftings ofNii8docl-86R dfrsmHHmL (SEQ ID NO:

71) from said class I MHC binding cleft.

10.  The isolated peptide of claim 8, that is recognized by T cells with
specificity for the peptide SLLQHLIGL (SEQ ID NO:71).

11. A class I MHC/peptide complex, wherein the peptide has the sequence
of the peptide of claim 1.

12.  The class I MHC/peptide complex of claim 11, that is cross-reactive
with a TCR that recognizes a class | MHC/PRAMEg5.433 complex.

13.  The class I MHC/peptide complex of claim 12, wherein the class I
MHC/ complex is an HLA-A2/PRAME4;s.433 complex.

14. A polypeptide comprising the peptide sequence of claim 1 embedded
within a liberation sequence.

15.  Animmunogenic composition comprising the peptide of claim 1.

16.  Animmunogenic composition comprising the polypeptide of claim 14.

17. A nucleic acid encoding the polypeptide of claim 14.

18. A nucleic acid means for expressing the peptide of claim 1.

19.  An immunogenic composition comprising the nucleic acid of claim 17

or 18.

-112-



G N e} PSI PVHP{ N\va, or N e} (SEQ ID NO 49); or
G Nva} PSI PVHP{Nva} (SEQ ID NO 50); or V, Nva, or

wOb@pRBISEA/HPYV (SEQ I D NO. 51); or {Sar or PCT/US2006/023489

Abu}LPSI PVHP{V or Nva} (SEQ ID NO. 52); or -113 WO
2006/ 138562 P 0Q6/ 023489 . A{V, , ..Nva, or
N 4 we| pvpgtho ﬁ@ﬁlﬂ?m@ maigfainigg, mmb@v ¥ Gl LNgsponse

comﬂr@ﬁ@ b3 1nls%tloﬂf‘{zﬁ@}:5)1§kg ik Voi(éﬁﬂ 19 NO. 55);

com

/—\LV\BI PVHP{V or ;
C:\/MSI P\AIPhethod ofv eltr4iSEE) 4 OldSO.I MZHC rcﬂtncted T cell response

GN\/ V\SIP PV E NO, 8). 25. |.at ed
e JRITAIGHA, SORITALDENT LRe ) CORDsHioRs OF (AL 15 and an

1mm%§ﬁ)ﬁ16}ehﬁ§ﬁ Valé@ht(SEQlD NO._ 59); or GV, Nva, or

PSI PVHPI” (SEQ I D NO. 60); or GLPSIPVHP{V or Nva}
( | mN@eth@ yof ducige\\siamisipe, of eualnifesSeECTh wmeponse

comBizjng inirancGaNvdepinBrtibIPONiha compeaiiprofNdrinGB).; or G N e

or Nva}PSIPVHPV (SEQ ID NO 64); or {A or Abu)
L P8, PVHRY Yotuted\pekid€ SE63idtiag N63enfifl)ly, oftd sequence in which:

G Nva} V\PSI PVH or SEQ ID NQ. 66); or A{Nva or .
N e} eI A @E@ X?sﬁw(he@m X specifies anyramipg aﬂdgrmﬁwno
(35:91 a4 I\IO 68). 26. The isolated peptide of claim?25

conS|st|ng essentially of the sequence:
{ Abu} LPE BHR, S, 28Q, bESMOand9) ; or GLPSI PVHP{V or Nva}

GN'e) B3 BBk 5 Y 366 N5 RERPBS 27 The 10 at ed

pept i deppfs Chawugd consi sting essentl ally of the
sequence: GLPSI PVHPV (SEQ ID NO. 70). 28. The

i sol at R sepehde of claim 23, wherein the peptide has
affinit {S [ class I MHC peptide binding cleft. 29.
The isolated. peptide of claim28, wherein the class |
MHC is PEA-PA2nd 30. A class | MHC peptide conpl ex
wherein the peptide has the sequence of the peptide
of claiMP;amd The class | MHC peptide conpl ex of

cl ai m 39 1stIJIE3at.nd' S cross-reactive
P9isP,A,L, S, or T; and
PQatP10is I, L, V, Nva, or Nle; and
PQ+1 is X, XX, or XXX, wherein X specifies any amino acid or no
amino acid; and
wherein the sequence is not GLPSIPVHPI (SEQ ID NO. 42).
24.  Anisolated peptide consisting essentially of the sequence:
{S, Sar, or Abu} LPSIPVHPI (SEQ ID NO. 43); or
G{M or Nle}PSIPVHPI (SEQ ID NO. 44); or
G{L, I, Nva, or Nle} WSIPVHPI (SEQ ID NO. 45); or
GLWSIPVHP {Nva or V} (SEQ ID NO. 46); or
GLPSIPVH{A or S}I (SEQ ID NO. 47); or
GLPSIPVHP{V, L, Nva, or Nle} (SEQ ID NO. 48); or
G{Nle}PSIPVHP{Nva, or Nle} (SEQ ID NO. 49); or
G{Nva}PSIPVHP{Nva} (SEQ ID NO. 50); or
G{V, Nva, or Nle}PSIPVHPV (SEQ ID NO. 51); or
{Sar or Abu}LPSIPVHP{V or Nva} (SEQ ID NO. 52); or
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with a TCR that recognizes a class | MHC PSMA288 297
conpl ex. 32. The class | WHC peptide conplex of claim
w@2906msss62i n the class | MHC conplex is an HEF/BR1006/023489

PSMA288- 297 conpl ex. -114 V\D 2006/ 138562

PCT/ US2006/ 023489 __33. A tide conprising the
pept i deAé\éduBTH@é)fé‘ﬂe?cwgw E?%é i®in a

compr | < RpSERATE R B HEh( 8%‘?2?‘?%@-29% ? A | rmunogeni ¢
ggn’pzshA{I@Va}@SmﬁﬂBVr(@EQﬂ@Nﬁl ﬁ@bgri de ;):‘ dgl gif mcﬁgi. .
33. 37. Xﬁ%ﬁygﬁégﬁﬁﬂégﬁg 1?5??18 5#8 sing the

pepti derﬂzvsquP {RBor th} BRJ IINRGFRIE conposi ti on
conprising the nucl eic acid of claim36 or 37. 39. A

met hod G{NVa}VRIPVETP Yé$lE@dADriN@gI8)or anpl i fying a CTL

campos: £ BB el AR U B RS A, 1l g

cl ass | A&@L[Psﬁ:t\rmmmqme\l@ 5I9§.~scﬁ>onse conpri si ng
i nt ranodal adm ni stration_of corrp05| tion of claim

33 and @nVs NMhééa}%%?V&iﬂr{éE%NO 29); o net hod of
i nduci ngg p M}aﬂwwwv%)g{nﬁ?mﬁ@m% & CTL response

conprising intra stration of the
conposi GLWSIBVHP honN88},. (SEX IANNO.sa);atred pepti de

conpri sj the sequence
GLPSI P 16%%@%@%%&45%%%992 HO%ffinity for a
class |ghie PiNaR Pglm}mﬁv (SEQED e, &)l ar to or
greater than the agflﬁn % of "GLPSI PVHPI (SEQ I D NO

42) for{AeafdupblRY 1N vadi (ﬁ@Q:HkND 648 or The

i sol ate 4 he hal ftinme of
di ssoci giﬁgﬁwgpﬁﬁﬂl '{}} ég gr eat §6)t’ ﬁan t he

hal fti nn{ma@lmre@wmePIQSE@JBSﬁBth of SEQ ID NO
42) fromsaid cla cleft. 44. The

sl at ew@pNvaéPsiP\éﬂgvrﬁsmmN& 6% recogni zed by T
(St Do B et 401 33 b RERL LG S P tynce:
an i mmﬂ@@emJPSIRféIHPI (BE@ XD NG3.S¥Y); day a pSEM pl asm d

t f E{A L, Nv
AP S A
Wva, N e} REIMERPY(shuaD Nbeko gﬁ SEQ ID NO 92); and
wherei n the sequence i s not A LIAGALTV (SEQ ID

NO! 93)G{Nte}mmﬂwﬂa(}$smmno 69)4) 46. The

D e%% Iafj :fiheo 1%81 J[eg peptlci‘e gfq}falm 6 gonesl{s ng eSser\{St,n a?lr eSSaelquenCC

GLPSIPVHPV (SEQ ID NO. 70).

28.  The isolated peptide of claim 23, wherein the peptide has affinity for a
class I MHC peptide binding cleft.

29.  The isolated peptide of claim 28, wherein the class I MHC is HLA-A2.

30. A class I MHC/peptide complex wherein the peptide has the sequence
of the peptide of claim 23.

31.  The class I MHC/peptide complex of claim 30, that is cross-reactive
with a TCR that recognizes a class I MHC/ PSMAs3.297 complex.

32.  The class I MHC/peptide complex of claim 31, wherein the class I
MHC/ complex is an HLA-A2/ PSMA;gg 597 complex.
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anal ogue is selected fromthe group consisting of
ELAG G LTNva (SEQ ID NO 95), ENvaAG G LTV (SEQ ID

WOD0sAMss2 YVDGTMSQNWa (SEQ I D NO 97),  YVDGTMBINUSBEQ23489

ID NO 98) and YMDGTMSQWa (SEQ ID NO 99). -115 WO

20Q6/ 13 i 488t sequdi@e bB Olafth ©9 embedded

pg’gfi dﬁggg@g@gg@%@‘?g’%@4g t:onsgﬂst [ %g egsent iezranl Iey ©
withint libbetianseyueadd. d sequence ENvaAGd A LTV (SEQ I D NGO

cosi <A imBURGHR PSR A PEURE SRR
(3BQ | Q&Mnﬂ%genﬁ%omﬂ&@iﬁitoiﬁggﬁﬁgﬁngﬂﬁ poheptiad 60418n033.

cl aim 45, wherein the pep s affinity for a
cl3ss |A nudeisapid adeoding diernplyneptide obdainThbd i sol at ed

p I de, anal oque, of cl.ai m 49.. wher ej | I MHC

P L RO G afons S it R4t PEofEln?2S:

CEII | SAR@nthuhOzedicSttdgidsitishi oaristhgtthe nudeiqueidod claim 36

EAAG G LTV (SEQ ID NO 100) having an affinity for a
or37¢class | MHC binding cleft that is simlar to or

R T

compirisigateshodepddntieisthtied afi the Bampedigoresfclaimesdhal fti me of

di ssoci ati o Is.simlar to or g er thap.th

i 1 i B SoRIERRBR & ERACHE TRy SRl esponse
compHafy fikieModal ddmbdsifatibn VI thé Ninbslof bf d@m B3eand an

I sol"ated peptide of claim51, that is recognized by T
immwwpbtentiitittg agepleci ficity for the peptide EAAG G LTV

(SEQ I D,NO. ., 100). . 54.. An_i sol.ated pept | anah

cofmprii s‘?‘n‘&eqlo ogfsmgﬁ%rsl%’i ?l&{n?%ﬁléﬁi ﬁpteﬁ{erhﬁgl gquénié% %Sponse
compAVINg iV da Bcfhin [3tridn Skhe beanipordti@nodidid8.y for a

class I MHC_ binding cleft that is sjmlar to or

gré¥at erAR Hsglated Pepidq pompRrigng WWMoGT vBbsAtHtEnS) i She gequence

r ' SHnl | Nkl f :

GLP NI (SHR) 0N Ep il LA (60 Khoop d MY Bndins g
that |istaiiai @t orogreates thanrthd affidity «ff GHPSENEIPL (¢diQ) {IDeNO. 42) for
.. hal fti aof _di ssqciation of YMDGTMSQV (SEQ ID NO 94)
Saldﬁf‘%r%ﬁ\ggﬁom@@l&g_ﬁé *MHC binding cleft. 56. The isol ated
pepf i deTi islatldpepfide bietairh 32! fheRMH ARhabB¥imE Felidsdciation

ficity for the pre}gtl de YMDGTMSQV (SEQ I D

with speci
is sithiGir ©49r. gisFter thapl the halftinei@ pligroridtion of$ilBSIP WHEL SHQ ID

e. pept.i.de h .sequence of the peptide of claim
NO. %ﬂfggﬂsﬂ*ﬂe&ﬁ??gwé%@%ﬁgﬁﬁl de conpl ex of claim 57,
thed, | STKe @oRtddpsitidéef Mih42, {heRist Raberiadogn Tzeglsawith
class | MAC Mel an- A26_35 conpl ex. 59. The class |
speciffeity frephe peptids (RSP YHPE(FEQAIBNOviar ei n the cl ass |

45.  An isolated peptide analogue of an immunogenic peptide expressed by

a pSEM plasmid consisting essentially of the sequence:
E{A, L, Nva, Nle} AGIGILT{V, Nva, Nle} (SEQ ID NO: 91); or
Y{M, V, Nva, Nle}DGTMSQ{V, Nva, Nle} (SEQ ID NO: 92);
and wherein the sequence is not E{A, L}AGIGILTV (SEQ ID NO: 93)

or YMDGTMSQV (SEQ ID NO: 94).

46.  The isolated peptide analogue of claim 45, wherein said peptide
analogue is selected from the group consisting of ELAGIGILTNva (SEQ ID NO: 95),
ENvaAGIGILTV (SEQ ID NO: 96), YVDGTMSQNva (SEQ ID NO: 97),
YVDGTMSQV (SEQ ID NO: 98) and YMDGTMSQNva (SEQ ID NO: 99).
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MHC/ conpl ex is an HLA- A2/ Mel an- A26- 35 conpl ex. 60. The

class I MHC/ peptide conplex of claim57, that is
weemsd3ssenctive with a TCR that recogni zes a PCHES2006/023489

IVHC/ Tyr osi nase369. 377 conplex. -116 WO 2006/ 138562

PCT/ US2006/ 023489 . 61. The cl ass | peptide ¢

of47c| aiThegsolaigd @entide aalogus gEelaim ﬁﬁmoeéﬁ{%s?SSP%ﬂailﬂ of the

mlnykéaﬂuzﬁééﬁﬁgééggt@ﬁ;ﬁ ge&genc & ofc§2 A pol ypepti de

cl ai m 45 enbedded
WI 48h| N "Ehel 1s<tiafedtpepmdesmlc@ue ef claBn 4Ancanmisting gesmiteally of the

f th id f clai
seauepge SOPUANS GG 6UERTE 98si ¢ 'on' corpr 1 i ng (he
in9y pepfﬁed%oﬁftedcbé‘}itfﬂb %alogﬁ@ of %laﬁllﬂchﬁ' Whaeindthe NP Bas

t he pol ypeptid clai m i'munogeni ¢
affinitpfrpesidss bMIcIGmppil@ bigdmhsletﬁfucl ei c acid of claim 65.

GO cstisete i pipaoRof BB Sastln BRI EhEcS:

HLAT.}QE conposi tion of claim63. 68. A nethod of
entraining a class | MAC-restricted T cell response
cohipr | shmgsaleied Deptds anrlpgus CRRIiSHgh 1 gp 1 fubstitutions in the

oo GRITRACISILEL (SHEL I R0 M MR 01 4 i
bindiap tctedii thatig mﬂﬁﬂiormgmmnaehamﬁwmfﬁmt}ngf EAWCHK&}HT&V (SEQ ID

NO: ?Sl&lf&[ Ssaii assOInMﬁC{) ng C%o& tion of claim66. -117

52.  The isolated peptide of claim 51, wherein the halftime of dissociation
is similar to or greater than the halftime of dissociation of EAAGIGILTV (SEQ ID
NO: 100) from said class I MHC binding cleft.

53.  The isolated peptide of claim 51, that is recognized by T cells with
specificity for the peptide EAAGIGILTV (SEQ ID NO: 100).

54.  An isolated peptide analogue comprising 1 to 3 substitutions in the
sequence YMDGTMSQV (SEQ ID NO: 94) having an affinity for a class I MHC
binding cleft that is similar to or greater than the affinity of YMDGTMSQV (SEQ ID
NO: 94) for said class I MHC binding cleft.

55.  The isolated peptide of claim 54, wherein the halftime of dissociation
is similar to or greater than the halftime of dissociation of YMDGTMSQV (SEQ ID
NO: 94) from said class I MHC binding cleft.

56.  The isolated peptide of claim 54, that is recognized by T cells with
specificity for the peptide YMDGTMSQV (SEQ ID NO: 94).

57. A class I MHC/peptide complex, wherein the peptide has the sequence
of the peptide of claim 1.

58.  The class I MHC/peptide complex of claim 57, that is cross-reactive
with a TCR that recognizes a class I MHC/Melan-As.35 complex.

59.  The class I MHC/peptide complex of claim 58, wherein the class I
MHC/complex is an HLA-A2/Melan-Ag.35 complex. ‘

60.  The class I MHC/peptide complex of claim 57, that is cross-reactive

with a TCR that recognizes a class I MHC/Tyrosinaseseg.377 complex.
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61.

The class I MHC/peptide complex of claim 60, wherein the class I

MHC/complex is an HLA-A2/Tyrosinasesg.377 complex.

62.

A polypeptide comprising the peptide sequence of claim 45 embedded

within a liberation sequence.

63.

45.

64.
65.
66.
67.

An immunogenic composition comprising any of the peptides of claim

An immunogenic composition comprising the polypeptide of claim 62.
A nucleic acid encoding the polypeptide of claim 62.
An immunogenic composition comprising the nucleic acid of claim 65.

A method of inducing, maintaining, or amplifying a CTL response

comprising intranodal administration of the composition of claim 63.

68.

A method of entraining a class I MHC-restricted T cell response

comprising intranodal administration of the composition of claim 63 and an

immunopotentiating agent.

69.

A method of inducing, maintaining, or entraining a CTL response

comprising intranodal administration of the composition of claim 66.
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