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b L ied. 1l K hni h b
b2 Stk nfcload IEME ARG wrlk PG G dhbinting motif
s umeayrtse fradent of haysiehddle 66\ CDRS ShRORRE, 09T aphy.

Al ter naéi}lfg#ey’ the nmet hod can be practiced using known
sequenc ngsan Hhs atigeristruchire transide seamino achiadifferences in

| ot . d i ni .t
13 | cuRsa Rt e 4 Spuddh sl 8l 5 BN e don

20 (eTfus, el

25

30

kn dxamewook regicanarelikely tibeiabolecdinohagsH bihd@ing (Li Y, et al., ] Mol

deber ol 5?56 BO acid sequence of an AE§ VH or VL

r egll%l:? | Sﬁ gT i b@g]él piterikdsetiel-, Met Inmmundh 35:1179-1187, 1998).

| mDaRsitieri atleh (Ahti I i.d seguenc

of Tt e S R e prol R BB iy SR B0, e

ac FReCHidlegagnitiands Hig tpuievoluemént of beth femhevaR K Weish Al CDR3.

en deglr.adat e’ rocedure). Further, the
ieraal Jmages ol e anitgen may|bensesenia fanre week

am no’ aci glosg)que
detegion anddn QDRESUEHT. | T, SRAOWithi Qﬁ'%

encodi ncg_,t g.teﬁ,AbZ_ according to establ lins eggltrﬂelgI?wqoﬁgée.CD‘3
| NTOEIPR TR HsiIHRGHon regipy which ape-befaiatbe ARIl degionbetween the

ne ' . L, CO i ng,am nQ._acid .
eerde AW ot e P T B SRR Gt Beiag Tk bieis
anaotfs andiaotiggnehdmalegyng regi on of Ab2 are al so known.
Such hods. i.ncl ge Ehe use of am no acid sequence
conpar i Sdh” "PR}\BF © 3P¥sr eamodimentnthg seqiemsumBie Vh and the
( avBiréd@bhsofain e AN, rg/tools .

pr ot éograri cs pr (gzaﬁgééavai Idggli @é??eg‘?ﬁ“%@g&f“ﬂ}}%,53‘1“.‘?8‘?3%&-’

s eausces thabshpwi o lp}rmgo%mr s!mw: thimirhal Slfommgmfseq%ences

Bi €S Mol ecu Anal ysi s Section of the
e SR 1A thelBugite Ah shftels arrchenevanatehior nomelogy
Ald tisemitigaie Sequsncdall Y i \ t

sequenceg _rgclzler(lji ng the ?: %_‘Fﬂggfg%@tlé’g aﬂrl&ﬁ% li%éexwle’
- a8 PBRePediEwnh o he2 snenceds amlyied oramipieAVH peptie
'W%S%%édmﬁﬁﬁﬁgﬁg?é%@gﬁﬂhﬁﬂe sequence shoul d be

non-exi st'ent | a . nogl obul i n sequences

wi th rddeipeptides conesponding it the Vbntigioll Mt eIl @FALD e

[ %%{&%J%‘%ﬁ HLA binding notifs in the Ab2 and antigen

am o c BT ¥B0aRds longr Iy is gengsellarconsiderediasuitatgaiabgth for
t yendpatased inlrRIBEAi e e 3 earchi ng. far .

bi nding motifs for lanyssglcliegsei :rﬂggﬁﬁ-ﬁiuaﬁﬁmt%ﬂgm}é?’ ﬁ‘ﬁd’emﬁdes

t he antigen.
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For anal yzi ng sequences for the presence of HLA
bi nding notifs, am no acid sequences of Ab2 and the
W(amtoimgmn:an be analyzed for honol ogy wi th pareCTUSZN5/042882

HLA bi F%T Bi’ usi ng publicly avail abl e dat abases
andmas Yn‘g stvecen $ 78d 20h dn piparticilga ewbdditrient, the peptides

Dat #088vecR9GE6 3% afifo ac
at http: //eﬁl al i gandlou?lé%s 1(e)gl%l Li gandDB/ servl et/

Gener at efbArhiBéng hretifyf for mhichntheAbdexd aftigdnhtan Be Qh@§zed
dat.a

oG FEALBe T AE L ol & PB4 BoAGBEB! A DQSdS HLA-

5al SDQB1JHLASBRIAC e
| mm%ol QH RhisnggHLgl%@and HCF_-‘dMg’ thgp Eéﬁ%ce erggbclasses

curGritiqa gqmdugs that co_r_gagnondF_tp gmjtffarezilmrbﬁ foeremﬁbbfndlr@ab MLA
nmrunol

) S8 Bk tes B MeRR dentified" o i Sty e gt G Gt Cpi

pr danen]. by7%1992;Sihighlite FKaMak fek, hO%femS b'lél' 692 1b94;
j art or _those |later devel oped, such

Ihaeda V. Ebrfeurr. coltléchml@fmésﬁ b3, 1999). chwHLaﬂ-A includes the

R A R R i R oot

J chaactehaiby tBe presdrice 49 S23:15M a(sh%ﬁﬂar% choB@éL*?dh%zalﬂ Position
n sons,

et ,al 6) Peptide nt hesis, Jo

od e ‘h‘%@‘ﬁf Jéiﬁ gt aérawrﬁsfgw anchor sgsitug af the Gséqmrwéposmon

Bi al]

elt ag@%&??gﬂ%@ﬂgﬁ@eﬁlghg rsema?éma? B 85&91‘?’[ fé@é%l{l&})? vathér'than
supasitign gf The BiLiAtd 2dhindihg giotif isstharctpriesd hﬁhyd}oph&tmuﬂq)hanc

5L RS o SRl e B
_- (1984amdﬁﬂgmosmwﬁsac&rﬁ£d PR Beipigsenét of ISNUUYI PR KE‘rhfdé G,

| so b. e used, as described in The Proteins
| | or dasEcpnmaBy anqg%regglpe ap\pwmmZ and the presamce, of KiSY, R, H, F,

f\ﬁéﬁg‘%‘*‘h& Ry R B b S s Cquent | &

ad a he presers finventon alsﬂpfcﬁnc&ﬂ”lﬂmxiea@nd)f sl fiddasepftie sequences
gl e@ﬁ&otec d anmino acid_residues to a grow hg
pe ’i‘sie 8P e pepHaateguencss idepafiedirom g campamisomof thaeb2, the

[ BlgeR Tk fIRnad! Ad IRSHEU b 3 PR BRI AHES S/ COBEF b Gy

support, the am no group being pro
S ereétﬂpﬁs/@oyldmameeame a$ thetantigergepitope soAa§©Qﬁ£idtam

di Lect bl e_protecti.n ro

o R SRR el bt b

gr mﬂmorﬁoﬂali’mﬂ@ adiyl Sésidies Hf the 'beIIStm% Uﬁﬂ?ﬁﬁ? beiflfindeBfors of St
rﬁ?t ecting &@oup t he carbox fhe second

slefons ican then e upedde &e@ermeaeam?q;?blégffgctpvemhmmmﬁg a Bicell
hs d yntil
ey Sueh AEHBEARAS ird sl Hhm B e Hynpihecpottafonsitied n
r ethro b2 and tima dritigers Slidhd:hauh)epﬁ[hltg BethRpepiidLfdr th?l:ﬁmlcular HLA
synt hesi z Lﬁde b.e substantially puri
P RVES B IR roUEh e erepe 1 bordinEhegea apeptide
( €arid-the LA BBlcCe. TAdcﬁtl&%ﬁk SenBh& O%: étlsgoﬂ’eliﬁﬁg\r&gs?% ?ﬂtqo N

Mol ecul ar Principl es nan an
30 \pryteasomys desirugsiompar abl e techm ques available in the

t f t het ptid b e
con i 1 naB0r BB b4 Y kncoyn abieskilieg in tae. For
C aemaing Ry ﬂleﬂ@’bﬁd&ﬁa ﬁe%ﬂﬁi@ﬂ&@ﬁglhﬁwsdég@x%bd' l'gﬁ@&glel &9 Iﬁﬁgem

th eptides _are synthesized, it 1's pre
5(5%253 %{aﬁ-@? ?5@14?$'ﬂ§?);ﬂnﬂéhe kuma Bicell Ihabndoma techmque (Kozbor

H G t t

qllfgﬁlfll yg’t Ee al%/ofl?%i ?@fag% %%gfeer%‘&t?‘?%m%%% n%ﬁ‘gﬁg %&’3'
and HLA are known to those skilled in the art. (Sette,
A. and Gey, H M, Curr. Opi7n. | mmunol . 4:79, 1992;
Sinigaglia, F. and Haomer, J., Curr. Biol. 6:52, 1994;
Engel hard, V. H, Curr. Opin. Immnol. 6:13, 1994).
Further, the affinity of the peptides for particul ar
HLAs can be assessed using conputer prograns.




It is also preferable to test the identified peptide

sequences for the ability to elicit a T-cell response.
WE@h/058231 i ng can be perfornmed accordi ng to espPebUS®&0H2882

techni ques. Representative assays for this purpose

i NEluige, Rusamaf e ahgi Imm&ﬁ@la)l989 DeoR @R 1N$:3844-52) have described

assays, direct. c tot OXI Ci K assays, and limtin

di fhetgeneratiensof Ab A&%@ﬁ@bﬁpmfé‘@é}wﬂgk@wm s
th ﬁﬁ@n ayed

f o?etct'ﬁgx 9??‘?“3 Ib 0 I nduc e%Cf%the ?éégg”g{ﬁgg’g ﬁ?ﬁn}%?gg

C e bupepoaant ﬁtllonwed byﬂohlmm thrgmlatqgrmen tAllternatie¢lly sthe metlkmi can

no mal cells. s eri phe | ood no | ear
5 Dobf Brgtcegeninalnbysehrnc b Ak shidined FRBHARASR o s
Meyel&antRfhads. t he responder cell source of CTL

precursors. The appropriate antigen-presenting cells
are i nczthaeld fou deterpaning the seaeknce ef ejdidtopes bindi edeglon of

a“zxgg BAeaY Fasanutite: Saitffisanoigpy Hht 92k Hphe i o acia

ubhdbnﬁ' an AR VH\G \@J}efgﬁﬁltlh Rtlossl iadwakiki, d:@hB rBirned
y assa [ the culture for the presence of CTLs. t hat

10 ki Irmnpa@h &%@Béﬂéau 1994 ¢ The amying acighsqquesssaif theantigen may be

: peﬁét%&%né’d’iﬁ' gn&a?(ﬁ Qﬁﬁ £5d éﬁﬁll w&g& Pf le]e?mcal se%uencmg
expressi ng en ogenous y proc e ant
freng. thbd*]dntah@legn&:ﬂﬂtﬁdﬁprﬂ@@hﬁﬂ)(: @unther the mmimwslacid sequesce of

nt . of hIS i nve i.vi dual s. hav .
© LD ST B Oe ¥ it S TR Y SN Al BFhgpmic DNA
bobflep QA g HekS? WSran 16 BuithaFAhidReY. Bfone

adm ni stered péptides identrfied by the present
15 i nemhodioent, Oﬁmthewéimmoeotﬁmeqme acﬁdbﬂczht@m:dqg to an

individ anpunt .of i d effect YA inhi bi t

the 1 or Na BrRHHacRE o 450 pelipiicd, s A0k Rthde o o
Pepéptiieantigon 41 ahqdistdpa tbatling feion T2kt 8ls@dhewanSudhn
order to enhance the inmmunol ogi cal respaonse. Further,

t heeHwds mégleéhmu%@ fapvnnhacid sqqugnqerompagsrrespfiwsrg programs,

do f ' ' :

ot S TRPARRTA RN o AR AR APabP BRI O, Bkt
20 di bmgmmmdalﬁe figni Acdeiryryint.ambiseqlieace analysis programs available

re ognlz e the rt. that e fo .

androBniaF B 9 8 naﬁtltf%{% l@ﬁa?%r lysis ?cyoae?réﬁttf*gaaoaalrﬁstlms

capfigefier diluent is dictated by the anount of

peptide with which it is to be conbined, the route of

adni ni stinané embedithent, Ker Ab®sdquimsvinansdyzed ormiqua¥H peptide

the size of t di ual _and the .st f t.he .

o Suefces Brpe it WA { B on b outteibk BtV goif preceding the
25 SkFRI @ebibmwithe dafdbaserif iRenindEIdblkn sddueER@sICA Unhifue sequence

peptide formul ations to an individual. These metho

i nehqudbe pen-existentdn the databasg isammngglobulip seqiepsasoyiginregard to

in neous, and intranasal routes.

E‘#&% &?Aﬁ%t ?‘%g{r%gt o be bound by any particul ar

t heor y, Methdds farddaitifging It A dindagmotifs tin tiei Ab2 @fd dnkigen amino

pept.ides, identified accor t he present

| noUA SPBITnCas TG HeR R B t @us a%a@&gélae RieTeRt IVERKRSY captqrpplates

30 St kéMlﬁﬁgef& Bfhdfet thyidhs 9 i sitd lfIEAelﬁ HAAbL EnPin the hritigen.
that recogni ze rel ated eprtopes 1 ncluding the tunor
ant i genFoiTieheingrsequénces or thepguesence ¢fHEALA thirslifigimetifspamino

aV|d|t of th Ls .f.or hetu

" it sdhodh 08 AR e W e, b e Pl SR Rptolgey¥ien
pupgeis@lar HE Al Bihdifig brtifORsiRShbNcE dvailabl®asthbdses ddddomputer
the scope of the rnvention in any way. EXAMPLE 1 This

Ex BipsTans, such the B A higand4Matid D@Labgwa@%%ele& anti-id
mAb MFI 1- 30 and denonstrates the identification of
pepti de sequences conpri sing g




honol ogous HMW MAA and anti-id mAb MFl 1-30 sequences,

whi ch honol ogous sequences al so conpri se HLA- A2
whewdiossz7pepti de notifs. The VH and VL nucl eot PABUS2005/042882

deduced am no aci d sequences of anti-id mAb MFI 1-30

ar ﬁtt%WﬂlMIl ghridl. cﬁilﬁueMExgaﬁmBamleMG%n&ateF&marAbs MA2. 1
and Hum | mmunol 1980:;1:121-9;

B7.2 (McM ¢ %t al
o SEvHe o e i e Figios daiahasoGyAlablo) ver o
0 r t
Dy Pl BT Bl R A T B Bl (R 3D SRR &, and
chGoegth M aflyr. OBot kmamtok #178; PIO2yBini gaptincF. |ang Hammer, J.,

5 gﬁu&:g‘@n %‘ﬁo@gg b}% s f\? i é@"}g ﬁﬁzga%ﬁgol%’:'lﬁ,uf9e94l<ast,

|SWyMeetsa@ep|Wpt1W {gfayand al | of the other
ant i bodi es’ used herei n were purchased from BD

Phar M ngbe pép_tedes of the m\@&tl?n Tdreboficparad by ageigoamgesknown to

We e det ﬁgﬁ g/&nﬂf}&& §‘§ or 81%8? gﬁr%a}g%PPe?ic F% E’P’ ricé)gﬂﬁr‘?a%rt gene%c

24teaﬁﬂlﬁu&lor)by o'ﬁemldil wlees% Fob ex 4T §fcbfi@es@hn be prepdR using |

and posi tioning npl enent ar i té det erm ni ng

10 e@}}eosﬁbsi nhhseéb{mhﬁil‘dtmquqmﬁgldm ARgChem sSRFuekH:49-2154
? iNi ?I onﬁgqag‘%e@g?f&@b'ﬁ@?ﬁh@@ﬁﬁﬂ&@J&ﬂldW‘llQ? &3B! 24

ht Ed:; Kerman&ﬂ:hrMLewmgn Sknthabtsd Peptidas 1mBmk1gyIaﬁtl Medicine gs 295-

of ino acids re ent Underl i ne odes
or 35S Al K b S b S sy GBS £ 3mimary
° c GF epthE %yﬁ(ﬁbs‘i’é&‘é&lﬁﬁ&de@ %a%f%tfs{ﬂ&ﬁm' 1S SRaA\UhE9 dDaY 01§FgQSohd
VH am no acCid sequence i s provide

15 SEQMSDHﬂp)lQ@Syﬁrhﬁslelmﬁﬂ?@ncdé?@mwﬂ&@hf@dpﬂbﬂ %ébl The
as_ S L am.no, aci d,s uen
o SUTERSE o4 poksidss o Riation Heigls B TPt B o Resogdip The
MARrdvihs, 03011 S3H0RE, P 105-330NNb@dth, W tdh al, s a¥inig i ess,
famly. "The D egnent is part ‘of the DSP2

i MeveBors, Natyi (1976)Ticeearal dhecsyathssisf thepeaidesiawplpesshe

th
it St 3 n of O of A Bfi R AT Pl RAOUP el Rkketed amino
20 segcnﬂmémdues mgbdmmpbquda shummymdfmy,]mz casbok ylggroep ofTthe first
am no aci uences of th O VH and VL.
| rtoowgse wstmemaﬁ%chﬁﬁm ?éﬂ@oﬁuaa?rﬁﬁ%@?lw%a%
Hi‘&téd MR, GOkt G)Q}e@ﬁ&aﬁfglﬂr‘%ahfg gbuptla secgﬁ@%fferem
PI Acad Sci USA '1996; 93: 710 -5) using t he program
BL sﬁtﬂmelyfmmwabiep@@;mg gwaipds nidlizediwitngeinoacids containing a
Cancer. .| nmunol Parti al
R it S st B8 SRk R Ber e dmadal orthe bt pRec e group,
25 Pr tHeRafBoxYPEro 0P 6 £1h¥ 86toRtl lashifdadid i douplell €3 thHeQnifid gfolp bf the
7 am no acids. However, HLA-A2 bi ndi nge motifs were not

| dErt pminaacidy Theoaracess isdtherpreppsad nefyihe peptidn éscomplete, at
V
2 g g B8 pBBAS At e U0l RS otiiBla ibe
Tayj'nb]lies&bd peptidey malyaielsabsiintially purifiedrag prparatine highov .
The sequence VH (3-1 1 VLLYSKL (SEQ.I 22).1n
¢ nBeoTHiRRp R é'(@wawtogr%%ty (£-8e %e(?lsi(ﬂepﬁ& (é?ig\gr?rﬂ)emw
30 DI BeiEtEreR GRd Miﬁecular ?’nncﬂﬂl/egrwpﬁ@*?ée‘fnﬁl dnBt8. 1 Gew FRHAYEY ) or

at positions and 9, as well as hydrophobic aliphati ¢
r esthdueaormarzpjﬂs tephmquels aa(nrl!abekv xm:he . Thesdothposiion o Hhetsyothetic

i pellst BB A e S o Bl

al i gnme@incdéandittate peptidd\beqasitekiV i en adenfiic@andithe peptides
sequences i n honol ogous
are synthesized, it is preferable to assess their affinity for a particular HLA.
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areas; "b" indicates gaps introduced to illustrate

al i gnnent; "Score" indicates the cal cul ated bi ndi ng
w@bdoess297t 0 HLA- A2 Ag; "Code" represents the PEBsSmhs/042882

t he peptide sequence. Table 3 in the left colum

pr axecatdingdl, hearayiof assagsmesdeiat aid\@uapapt lhé aSﬁms&tf interaction

herein, in addltlontotheterrrs under  "Code." Table 1

( ERetwepn pyptiflo and HIs\ prekngwy tq those alled isy thgart. (Setip A. and
VH L
VSR E SRR Ot 4 gl bl

R Cutr- Bl 6529 99R)Endelbard B4, Cari Gplln (rﬁﬁ@mlos rim 12@)4) |_
G 1 5 An | f t VH '
5 1 Rortae e AR TR PO DRe e HLAR oo BE petsed using

(Teﬁﬁ utel prkramb: Exp Med 2001; 194: 1-12; N| el sen, et
Ppotel n-Sci 2003 ;5: 1007-1 7) indi cat ed that this
pept i deltiisalpo prederakld t6 teshthe n@m@ﬁs@p@tmlp geq;.tenm forithe ability to

AL YR sRRRER Sheh Pt o R el B8 o established

hOfB@hﬂQ@é!sS Repedsemanse avksdyR fbhﬁls\ﬂ'drﬁé’se 1nc11)dd pioliferation assays,
| nmunogl obul i ns and ot her proteins (data naot shown)

0 nbmenoking seerglion #ssayspdisedt gulotaxiiyAsEaYsernd ljmpiting 9}3%%
f |
" Lk Pt e T

ho peptiigcars be fmhyeﬂiefo( the\abilaf tmmdecer ETL despopses M tebpaonder cell
se ce 76-84. The f| our ac
D Pohlatiands Th Satlse iteseniing (Fllshgn bf el ST Sigh fgpSipheral

achd3d MiddhidiGar ¥EII{ & dendviti®4gence. The change V Qis
neither a significant structural change nor a change

15i | n char Beriphgral bisod| lmphcvpyécschwl@eusm apthiearspopder Tl source of
v aci ds L. are siml.ar with, th
| STt e 3Bbighria A SteSephh ke ard iiclodifwitn
WI béptideand ifefRpaaebaded aiti gty poese Rt goulS atettibn in@bht&d With
is intercal ated between Ser7 and Arg-p_S The HMM MAA

(7 thegaspopdsscel @owalétl%wler PPlimizag culfyre gerdjtins. Bwt-weA@TL
%mfless pr o(?e ?@gggﬁnﬁe&é@hﬁe&%ﬁ%? CaLs that

20 Vl—ﬂc(l&adloéll)lbqlﬁbtargbe cel@,’lbdsth&pdﬁmﬁc peptide {poised tarpetobs well as target
sequence, the r5 change is_not the result o
5%%%%&15& Ffeﬁ%gsre&us}%arﬁﬁs@ffgfrﬂ%otj@ﬁét g5 A yhieh the
baﬁgpttdlél WRheEReP@M@dLleu. Thus, the position of the
group Tyr6 Ser7 in VH (3-10) was shifted to Tyr5Ser6
i n HWV Mgne efyhodanent £ this inyehtebne iridavideal v gimegs sugh as
TCR. because both.cogntain {ree OH.groups., whi ¢ch ar.e.
roBHRRRAIY Ty BRp e R R RuboR orme R 3 fiision may
25 | Nbehdindt@ed petidesidehefiéd¥ht wdgbmahv@rn@ﬁ PSThA¢ iethb@u9
in HWM MAA and Lys 8 Leu9 in VH ( respectively
mcqmmwagd@wemﬁetomdn@mu@ems@m@ﬁe beptide etfpqtivgdo nhibit
I
o ey Buh s ShdroPlatthai BbydT HE deBlacsHiprbE ok ffved
Agwithrsnitgise adjutant ifcbader wfﬁnhhndeahé(ﬂnmumiﬁoglbﬂlrespanib Further,

PO HTEUFBHICS <aR bF P RHRETET 61 SagmeBtiondl Aerash rryrensied Ber
30 | NchRbiRing'thé ﬁephd& witld MMM RERELEETy al O tdbRS iR

sequence was GYSCGRL. In this decapeptide, the am no
ac ilidugnb g¢cordng to1kn02vn téchndqueantt wi]l bemecoghized by one of skill in the

COCOH- t rriala'no ci 9 .and 10 .are ali d wi.th VH
(2% hef 15 aR B o Yo prRteck R SN et P bt e
S aﬂﬂuéﬁmﬂ]&t@t@mbp a}he :&ﬁ&h@ oS péplide RethneRisR &[s totse comblned the
LLQLYSGRL, the sane TCR is I|kely to interact with
bofqvtep@qudmwratwrt g pgrer wiellnkngivmt variables, sueh #5 the size of the
VH3-1 1 and variant HWY¥ MAA (VHWN pepti des have the
identical amno acids at positions 6 and 7. Their

honol ogy is 10




seven of nine residues (77% . The binding affinities
to HLA-A2 Ag of both wildtype (w) and variant (v)
woRMbNERR7pept i des are similar. The correspondi PQI/US2005/042882
pepti des were designated as 1-100, VH. LLVLLYSKL; as
1- Haividual HM/¥HYRége OE (Ble\iseRte. }aﬁﬂleﬂilaﬁoﬂs(}ﬂethddﬂ\hﬂoMMo those
LL GYSGRL (Table 1). EXAMPLE 2 This Exanp
jHed indheart mey bgised o inteduss thq m@deforﬂwéauon@m on

bol fﬁ‘(ﬁ%ﬁ-i‘*‘i“ﬁ%%‘ﬁqgﬂé%ﬁwm? R G aE AR SRk Gy,

| yimpfaeepug subcusancpas, iaadigranasalirowesd wi t h MELEVI MUNE, a

conbi na on of . the.nurin i di ot p| C nocJ onal
5 ant i bodVddlepet insending ‘I@Iﬂee"f“@%{’ﬁ gulag t trﬁo 1 15coRpidpred

Reﬁlag-gﬁﬁlnfstxgt:f@l@%f thE> §9§ti&é§ 1&en"tﬁﬁd (al?éo\lé}kg%me l;ir@seflf #¥ntion, to

the anti - resi dues 3- eptid

1 nﬂm@@@a@@m} waibrartempowdksttmulahehwdtﬂatlgip@dam no

b iR R S G WA el Cent o nc i tufior °2

H'\M{tl‘é% Bler&ibd) it iSexrecERdhdt kiRoulotidnaArAWditsf e CHLY fé the
position 80. Peptl de FI 19 (AAG G LTV) corresponds to

10 t hiwnETRNGgANs 3l beirweasph MART- | (ami no acids 27- 35).

R T P A3 DRSS o i

pepichitias lingr the Sgupiclof sheziadentiontilmenyMvBy. Ander son Cancer
Center Peptide Core Laboratory and purified by
‘hi gh-performance |iquid chromatography. Their identity
was determ ned by am no agikhpMppEYSiSs. The purity of
these peptides was >95% We tested first whether

15 pat i ent $his kixamiplecedisaldser theEVH MUNE. sequentes ef andi- tdlmAb MF11-

re t he i d mAb used
| A ARG RS ec Ao Bkl e BpgnE "
. st H6th S g PRLHIRIW MAA A @itifid eAWMEi1 SS@SRuBncks YWORES
after VaCCI nation with MELEVI MUNE, and 5 were being
f ohomolegousrseaurncealsmenraprisa A AShinding peptide mefify,
Ander so I f ..
di seas eTPeggglgﬁ{dd@mrhaﬁoud%l a!nd?l e%& rmr#ﬁlgd %ég{l or(&%fs?%ea 83f/ anti-id
20 anthAtadFah-Fast eliovaoimpati2v T HenatHigh-AZ. bupAbs MA2.1 and

e iy T

t hmgpgnww 04 v&@@% ddr R e tdrespifn @)bﬁh&ﬁg

whet PBMCs 1 Sol ated from i nmuni zed at|
r esm@nmmitstby aponidessul fattGoecapitition I@llowmit hyegolurhan

SrpaloR ey Bk A I R sSerelfl Bl welSohtaing
25 wt HidY AdDAri eamdr ppieldiv MAAC PRt bisl o ckille, MDD FITRT-8é1j@8hted

assays, PBMCs were cultured in tetra-triplicate in
- 9 6ispBPE-specafic wimayse BGrind @t o the ofienanttbodics ysesh hargip ere

f
CEPREHAEE ol bo el ICERIR AR ot VPhoqunce ver
Lgﬂatémnhétbu@tﬁgistéxﬂ%d ebmhqlhﬁ\as descsibediprevicaplyi (tlessaki; 4. Eur
and_ |- 101 were added at 5, 25, and 50 ng/nm in

seJHﬁ@f-‘P‘é‘ew%l% 28¢4Plb to a total volume of 200 ni.
PBMCs
30 V‘F&eﬂg\'ﬁjf tZUEH:éq]élg)ﬂepg%QP%é%ldﬁés ahlpolsitiofti yn% PEPRs

at nosphere ore a tritiated t
c o(roeplenzentayity détefimimiGig/ regibhs) iRestirid siAdrMF¢ kﬁﬂéé& end ¥&

P ekt A St BB BNG REOTRR 2t #1188 0P definition of

142DRAAT wibsdie: hiltewhnaé. bidinflotg hIDEHAY REIRGLdCRRrRodes of amino

| ynphocyt es
acids represent CDR. Underlined letter codes of amino acid indicate positions at
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cultured with peptide divided by the average cpm of
| ynphocytes cultured w thout peptide. A proliferative

WO e@posRe7 was scored as positive when nean cpnPCBDS2005/042882
val ues for cultures that were incubated wth peptides
di Whedhesesti@sioceurarmieyH noctestidesseqiicice tuprovided ad $IBQ 1D
wer e i ncubated w thout peptides (P <0. 05 Sh\hj(ggg % t
t eNO:19.PERR VHerwipe apidiseduenge S0 vided a3 Ba 4 byhe VL

add, 48t SORhEAR rb\ml éﬁ%@)&éb? C%%Q VIYdino acid sequence

Bi osource I erna ona to PBMCs tha
hadb freeided ad $EQ€EBN@r2296 h at 37C with peptides. After

5o at a0 SiLEE e PR AF B TGb HRb et Y
r eHRAPSIEVH! @hk Gardfly. THe TS gﬁeagegﬁeﬁt% p&2{ bf BHIIVERAAHS. gene

PBMC st i nul at ors and peptides at concentrations of 75,
25 famgitid The JTHgent segmeny isdesivedi e the IHB fasilyn, TherkL gend s

were cul t.ur f o, diti on

wh PR S b WA sy SR By B gome
at sepffent lsyIIONORMEEI6 gGulsi with Be TR 2GNiRI-gékY. €e cycl es were
coll ected and used as effectors in a cgt ot oxi C|ty

10 ( CTL) ad Bagminoack} saperces el the aph MA 30 Wi ikl vesee
 ekREE8 WA dh Mt s DU o B RS NERB bl
paprogeih (Blusahite £r aimPimMatll—lAéad%Sel 2A 11696;93: ’Ii@c—ém ssing the
th to th f d
B R e B AR A e
Pe Bhindfol imurRaier TYOARUSOID-Y). tPQrthE etwWgen03) dnd lmﬁ) homology

PBMCs of patient 6 bécame apoptotic, suggestin
15t héetweemmaqumgtqr@l weasc;g)em blyly@al shoit @wachmxf H&nl &argino

f b
| et PG L AZ R G uint et L BRR R MR %ﬁ%
VHNUMlMQ;g (1-102) pepti des whi ch appeared to be
stl mul ator%qus shown in, Tabl e when |ncubat ed wt

th
-100 anN¥e then pearched thepning @pldgsqqe@cgoa@%) F1 130 VH and VL

o SPAHEA R Moy MR LB b i et

20 auhtip:Agmas dE@BMESovn dhbat@envd VH (8ol DAt VIeY SKR)SEQHD
ext en Qf roliferatian induced by.l-10 nd 1-1Q2 .
‘a{ﬁ? ek reep m%ﬂreecrégnwﬁfeoﬂﬁf\p%?l Pwﬁg\gaaepﬁde
bl ?thﬁHG]SHb‘BﬁJ AphatElesRiued\N £b§t18ﬁ’s PeRY 6 08 weh ds-hydrophobic

stinulation i ndex (values >2 are consi der ed
Si ghplfang aemc)ue aapoqm@:rol @od aromigtic Fesidu@ a()posn@on 6. This peptide had

o Sl ind ERRRTS LB AR BN VIR ehidsty ZapfedPRs an
25 MOgligrimdnt bf dntil{#ZmAS.ahd HMW:MA A afhindl d6id ségieddes LPA&ologous

(3.3) 62 240 92" 2 +/+ 256 853*'c (3.3) 766* (3-0)
63311938 “G0inglicates gaps wygducsyd o {Iustrate glignpaent,yScere”4ndigates the

(1 B P AT By Peaer 3oy e g e

14ﬁépt1dégecﬂ)ence Table 3 in the left column provides alternative names for the

peptides used herein, in addition to the terms under “Code.”
30
Table 1

(Est.t1/2) 12345678910 Code Score
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32 58 53" 7 -/+ 618 652 77 (1.1) 755 (1.2) 58 56 8

-/+ 560 490 54 (0.9) 650 (1.2) 22 319 -/- 455
wW@306/0227710. 7) 425 (0.9) 39 40 10 -/- 205 18HCT/1I2005/042882

(0.9) 200 (1.0 13.7 20Lynphocytes fromthe HLA A2+

AL Mintre v B Ge0 iR Re v b eV ark FinL y 100 5475

stir a9 IMRAQCTE-BLRAYSED I MO hl LQ,O ELDd’sleOQ 1-101 4.75

pepti des and had signifi cant er stinul ation
| NdBRMWMAEA T6-87) vqmarr(SEQADMOL2®at QsL Q@Y KGRI Inde2 14.75
g___h_ad__nnf hann —rara-z-e6 IJ . 0 r\n’l\ TFhus

i nducti on of prollferatlon by 1- 100 and 1-102° peptldes

e o o ARAGYS O el Vi iR AL RERE TR B A0St ieRstion

seg@m (Tbes, Qilm J. Ehpwedmullm 1a11§<NieIsan G kE Ptdtéih Sci
i myuni zatl on_ac | ar ge opul ation of T cells
cape®h %18@7—rléwémteﬁgh%téh15 @?}Pfldwemzpt@ptqdi from peoteasapme
VH t \!
S Vo O o bR RRR A EfonyTdFe MUABREL b b RSTRLS program
ir icbheﬁahdmlylﬁﬂv partielNy hpmo]ogous q&qw&ncdewﬁ&?ﬂg VHe8-hotin
en| hocyt es f on1HLA A2+ .1
paimdhasiqbilis afRMge Fiofts G8E robshhnEialie i fispeptide
11 seqli@hteala¥ "idlotyRict %or ARG ME-AQT patient 8 (NP = 560
22 versus E71 ="685 103; P = 0.06). Like the E71
pept i deThe NEIBNBRIL)Isepegnce was Fsedifor bemolagy swaug'éHMW-MAA-

10 oSy BT bhR B Rb B sdud oy Bag (R pe S e ey
1. MAA W&&?@—Sﬂh’l‘ Be fsafquk emitereiis tof 6684, Q,)IQIK Wb@e similar

i nduction by VH3-1 1 (I- 100?_[ and vHI\/WI\/AA
pe e@gstifwrmaqﬂqi m kg K HAq] Baﬁ@ﬂl@ﬁﬁ% Thler?béfi%:\f‘r’@ﬂs

Of nd; 1{%?5 Lfmid i ne?ag chﬁ%é‘h%r dc %&ﬁ?‘h}é g Fg lgfrt rgég}]%b i on

resu tingn
i nchange i pxdhrhty Th)e kistf fiverapnho actlés ABGRJa ate sifrfilac tvith the last

f { f t best t '
15 1y Rtk i 1T T R tibncen Poklemil oo LRmeeubdnty
cy}éakdceseﬁelﬁ Nghdt @hme titerbRaled Beverh seranl fars®. TRE SRIW-MIOA

determ ne whether T cells frominmuni zed patients
ac qm—Bé)opapyd@haSriewelf lﬁledltne rffinitydo HEnf\- AZFAR tHan M (3-11) peptide

ool TR0 Litaphe Bt e PRy T e S i Reslliion an

MeFHIe ] Dyfepkitldl O ﬂale ®asie of the LI AR FeGuotee, ehecpéd5eqtye5d
at 24, 48, and 72 after primary and secondary

20 st Fhameais 1ok the r@ﬁlhsof appintipyfatien lwg/rﬁhercﬁf dlespdslefion ofte base

A A AT g o

cosmﬁs(tmorityr T ntfﬁ\dk\uMAe’ﬂymdleosmnctmhance Ag bmdmgto
calibrated with

G RbPFEAHE TOHRRI A gro 01 s et tredieh iESY Bk Hn
a b Sviff théEI‘Cl@Qﬁfpig/11m:rc!11|ateh@ei’@éth@mﬁcbl‘nﬂﬁﬁle%guﬁf

IL-4 as a representative Th2 cytokine, because t
25 PBM’E Les it WWMAMJ@ rls's Vg in VHm3pht)|. mspestiwglynOn the basis

flt € n]._l)%fa?té rsg(fgl%hg% tlge ag%%—tlélg%nig% esqu(l)Jf1 aalgocfnt mutation.
Because the shift of Tyr-Ser group may affect TCR recognition and Ag

immunogenicity, Gly, which lacks side chain and allows flexible positioning, was
introduced at position 5 of HMW-MAA (76-84) to align the Tyr and Ser in both
30 VH (3-11)and HMW-MAA peptides. The resulting sequence was
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fromtwo separate experinents. This afforded

val idation of conclusions in replicated anal yses
w@esbosszetl at separated tine points. Because aPCEUS2005/042882

primng, all of the stinulated PBMCs were expanded in

| LLEQDEY $IBREY Ini this det dpeptidd, etantiho atildipasitiogs BEYES6,iand 7, and

I L- Zﬁ | FN- 7 |£duct| on. Representatlve i ndi :@gﬁgl .

pathedrPOBxisrpinakargino agxds 9 and 4O jare alipned ity Y peptide.

sh

peg}éelsa SO BecapeptigBebitaink dhe aeh‘tcbég;@nhfgxlﬁiéﬁ?&g Wihe

HL Aenapeptpdet [LIeQLY 3GRdy, ¢he samve af(llbrs 1ﬂ<e5'TtB\ihtevact Wltb bpthi bptides,

5 o il e R ek S it angen BV S ATE MW
t hgeftide®khveané RRAGER mind 4bideA BMUB&% s et hWBTogly is

epi tope, represented by pep tlde FI 19, were

deseveniofsiveiresigyes 4771%). The bmdmgl ae”ﬁmltlss rdbdecaAd Algyof bBOxild-

fr m_H + with
et 408 VaBRi Py Ny BEE M SRR Theaptetionding
0. p&tides @erewlgndttbd s Dld)(EWcH SLIVLEVSKE 3 bt IIIIIOE;IWtHMW-MAA
control FI_19 peptl de vvere SI ni f| cantl | ower th

10 ¢ hE5QLoBIER kemdigs RLAgablg 11
pg/ M versus 1-102 = 212 24 pg/m P <0 025) but were
not significantly different fromthose obtai ned with

peptide 1-100 (86 11 pg/ EXANPEB 205; Fig. 3D ).
IFN-7 and. 11- 1 es onsesfrom I of .t he .pat.i ent
bENCy o BisEaTRIG GrRatiais theudrof the pentidss of B intrntipn o

patimiatelifcroael €L ﬁ%hferﬁﬁfeébeﬁwn@es t6 HoRPVEBS] MAL1®0) and
hi ghest when neasured after 'a 48- or a 72-h incubation

15 wu VHNprMAePe(I(l’c‘B) neptidey of oyphkéyies Gemmatienss lmlylumzmlth

B IShPRIE B nalof BEli e B’ BRb e BRIy anivodics

t hm-]zma pE11eB0 Pridéet £, Clif Gunbérqze‘stn%sjma@n there
were no_significant differences in nmean pg/ m _of IFN—?

S Secr BRRHeATI0BRL LM SKIDGh Fam He Rog b MR E-30V
s R R R e e £y

20 <ladid saquehmxgmmwmﬁeslum%—m ﬁ’hpﬂde]DlX)ZJ(dﬂIQIc@YSGRm,)

b (i AR dpdaencs of a0y MAA S tglePfe B4 RRTEE By

( Pirc18idhdF dl ﬂﬁfsnﬂ)ﬁltS@r Pﬁ)tﬁgllimw ?f A Cﬁ@ll?fVﬂ-co?FéEb@nds to the

whereas |L- | evel s did not di r (Fig
r e€il lwmt@nq ﬁwm MANMAP&é I(@mnn apials Qéﬁfﬁé Eep&ndd BGI HER-
a EEN- 7
ST Blepands Bdn S E A2 IORd GOBEEER 2Pl Blottin.
25 PBMlSofftllieD;SG Hués-véem spathesiAddsn tHeav1. D hQ&i%rsfoﬂrCaBBé{@enfdr%btlde
HLA- - patients (59.5 24.4; P <0.007; Fig. 4C)
S| @predrabafﬁaw@pé p%ﬁeq Y high-perforpange diguid %mgmtpgréafm Their

9 TSRS ) o e o By

rab9ss. f or HLA- A2+ patients were 4- fold higher (3.96)

than thgse for HLA- jents 097) | t
trend t NP W&%&ﬁ%@nﬁ%mmﬂlé&éwﬁgﬁﬁiwgﬁ had T
30 ThedIRfiR4t %co@ﬁi‘ﬁ&‘?@;ﬁfd‘e?ﬁoﬂ thd aﬂmd miA® 58P adr 1rrﬁm§9>gen as well

recruited and activated T cells to acquire the
poasefienahe HMWFMM dche b@]stud)edpntsttrrtmﬁwe e of disease 5—7

activatd on of uir

o v atindioh S R erTsik [l Mg in the
c uhltelahem@ﬁ)uﬁi&\@& chﬁlclaLMDbAh@ér@orﬁ(tmﬁe} @énterd AN dffthe patients
peptide. Thus, the peptides of the invention can

st had disgage reyecitd aminpwaRES manthy befergswedyeanddiad an Eastern
particul ar antigen. EXAMPLE 4 This Exanpl e
denonstrates the induction of VH3 1 1 and vVHMWM MAA
pepti de-specific CTLs by i nmidi zation with MELI MVUNE,
fol |l owed by pul sing



the CTLs wth peptides of the invention. To determ ne
the effects of the immunization with MELI MMUNE on
wa@ednews2ron of mel anoma cel | -1ytic CTLs, we cOPQEUSIN0S/042882
t he responses of imunized HLA- A2+ patients 1 and 6
Wi moFElaﬁve)OnfngﬂgyMpmd‘ohhﬂqcégthnfgaifloelﬂbnflwefégzurrently
specificity and restriction control we analyze
r e§?ﬁ9f¥é’é%,a“6‘¥°rﬁ’69 roreteA £hemethacany anggr bigkgica o hgragy ithin 2
(gﬁst weretestedfor their ability to lyse
uls vvith the stinulating peptide and
A3755 m r%é dctenmncdaWh@herL}}BMEs dsolated froml ismiwnizedipatents

th | at sted.f
th%%%oéc&%% Botids FIR0 S5 R [Pt sE s hERL EonifoSunized

?ﬁﬁérﬁ’@% RAAMbIR Wed ﬁéstéc’f%@bheﬁPBMCs]coﬁféﬂlewbldcelﬁ %’&t recognized
81: 2109-17; I\/Urrahwet al Clin Cancer Res

11VGHWI-M®9A ameIpI MpAPertidesst ri ction in CTL

recogn| ubat e

o6 09Ty FoRBoyRAH S48 RSB Sk o B Sh 6w
t Ulﬂat’—bﬁtﬁhhed rhfbk'(ﬂltﬁ')ﬁﬂﬁétt (tmta@ cms @ahﬁﬂdg'@Mfﬁ)Sat the
descrlbed (Murra Cancer Res 200

01: gaurentratign °f|2>&gQ) ceﬁi/ngdn |10(i pbofcepmptlgte RPML ﬁ49Aom9mmg L-
pa%hﬁﬂ'&%sjan@ﬁ‘g% etaY B&ANd 5 aerl?tglﬂ PURIBSL- 160 SR fOl were added at 5,

to asignific reater extent than
codbyaid iOaxgmﬂ & SEpumfFee RPMI 1640211pdelal tetat altimh anﬂ 20pl.

SRS B oG abs i .0k wpbbli it pddition

t h%f Wiatedt thyrhidiReRtal &,ﬁcémﬂaﬂan beaLEi/MelL. ﬁé&qm hre em%ssed as
HLA- A2+ patient 4 1-100-CTLdid not |yse T2-1I-

0, yet
15 aupgmog duigated thymidime mcymaatqttanda;@zstl(rmlajlonsm}ex (Fogamreet al. J

a | with NELI N
wo Dol (o0 2tosh THETAES i R lbol i o ¥iliFo s
andultgred MhrﬂWﬁMvm@byd@ a\)&f@?: epd of Myriplidctes cultured without
stimulation wth the sanepepti des of HLA- A2+ PBMCs

f r BAPtdFe ArsRIIGFALINE JRBOTFS (Y28 RECTSE Y RORIETS %hﬁryn@q@épm + 8D
HLX—ﬁlkg%atga—ll (gur{?srsﬁgwag Izcui)gt;t hao‘ E ltesbeen |d fﬁ I ze from
20w tl’fos&/lﬁirl chMulleStHat mate ineuteatankiyhait peptides GRI<iOrDSy Student’s t test).
d . HVWV MAA t| des, .di d not, .devel o L

o PR ApRe i FocellE et Prpp gt e TREOTe B atA e ()2
5 (99 RUMhL; Ezloﬁdiﬁéeem%satmals @ﬁﬁhﬁll& Mﬁﬂosmfmlamk hdd¥een
targets by CTL frompatlent stinulated repetitively

wi chlted 62 %émtuﬂéc c\mmpedesvmnri adcgm@l daysutfanlsere at 37°C
B t
vvefgl? e %upa g J\Ia.r)ld res ral9e3iyz1tt %Iglql]]l]g%é errc]aﬁ%onder ratio

€6 R s‘peC|
25T2 wlﬁﬂ;ﬂadimagm G_}yi hitglogbis) PBMhJ ﬁlmmabﬂ;ama@eﬂsthﬁk aCTL
activation by 1-100 and 1- eptldes is restricted
by CoREENimptiQns osﬁn%ﬁ aad %uml peded afier 96 bxapdgells were

o R o R AR G v ot Btefor

t hen pdjitiorckd 30 dﬁyst dt 67 ?(h\lmﬂm}mnyteé' stimalhted wvaghwh eydies were

vitr stl Iat tides. ted CTLs that

ref CB‘HS Ell\?{;ﬁmx‘?ﬁ@ S8l anona
3ocell's, B%@ﬁnﬁﬁ&mmfeh evdewsén/éaiha%émd&t151ol cﬁ‘@gotG

were stinulated W th 100 and 1-102 peptides and t

t estimulateghe piodifaratidy ¢r|IF§/I Tand Rs0 mm@smmeeMGNﬁom HLA-A2
cells, stimul a

o e B3nd BT HE Az Guish o 1o gl gl it
| y&ﬂﬁoé@ﬂ)ﬁﬁiﬂ/hﬁaﬂﬂuﬁcs o(ﬂeﬁtelb'gbﬁﬁl’}BNEZstlﬂﬁibaﬁa lvithoRt Feptide. At
present in tide-stinul ated PBMCs. Therefore, these

ef reéawiaélow reatdeh Qe theRBMCmf patignt érbecqnelma@m
respectively. Lysis was effectively bl ocked by "cold"
T2-1-100. This result dermnst{sat ed both the

specificity of CTLs



for the VH3-1 1 peptide and expression of a
structurally simlar peptide-HLA-A2 epitope on
woredoatosszar cel | s. The results confirnmed that theCT/US2005/042882
significant degree of honology in the sequence of
epbigyestiing thatthel wilIMW-MAR waslolerd §hipeptdletashal rbotfdhisms
resulted |n CirLs Cr.oss- r cogni zi ngl?the HMWVY MAA ep |toEJ1
Eatnt ghoiyn) dherefors) W"s CPWdaﬁ’cﬂ sabssauent ypypsiigghens on the

Coﬁ#ﬁ#’%ﬁ%@ YAYIhI 0 ﬁb%%“@% ﬁpn?e??v@]uch appeared to

el baMulfamryCTL (Fig. 6B). Simlar results were

S ki not | cdshoVy &1 s 2 Sr SebtecCivish 1 10g gt BT Berds for wp
| - iP@asskl1° §f1£ﬁ’l‘5f19ﬁ %T‘IM? IPBRICEPREMYafie ], ez AeRR GpRMUferated

from aut ol ogous P stinulation i n thé sane
ex pes maelmﬂ}dnghqmd@nt thhea@alvgowbléMG&mdiatezdomﬂh 0o pepgide

e RPN o6 Bricfea bR erlipY indfE el P60 Ll HaRbHg) wasigitr.
i aFbETaBAS R SPBICIT) 18 pefifiikralHlddd fadhonublRaiJdls; MBliEndIpEHid8SS I,

effectors to deternine whether menory CTLs i nduce b

10 ¢ hetimplatpm indge (alyns e considergdssigrifipany); aal ¢ 0.001; b,
| at
of DR AiibicaiPlucrclly ok hb RebtliNEI D £ Bos®l, CUet| ﬁ;

cognate Ag. The results show that NP-CTLs

("menory-1|ike") specificall fabr@ogni zed an epitope on
tunmor cells, which is structurally simlar to the one
formed by T2-1-100. However, their lytic activity was
weakatignd di d not HLAecAdase over tine. In contrast,

| - 1000.CTL rphengypeedmuhicatsae eNR ope Is0Oh {&E) ed-102 (S.1)
kinetics in the first 5 h than I-102-CTL. Their

k| IICli L) UI I ybl S bl UVVEU [SAVAS]| li e, I = J.UL \,II_

recogni zed the sang,epitope on jsgnor p@blg gétjjw 1519i (3.3)
apparently sl ower k| netics than 4, 100- uringoh

first 5 h, but the kinetics of lysis becarre sone at
faster over time cempared with Sbat @s3hes 1003) CT66°+  (3.0)
(59% increase from5 h to 20 h).g3ne coujgd not 90
determ ne the exact nunber of effectors in each 5
populdtion bearing specific TCRS6Hor 6&n&R1pebl) ded2l” (1.4)
because the necessary reagents wWdre not avail abl e+45
Neverf hel ess, the fferences | net 3; of %}’Stsz?ob
bet veen | - 100- CTL Hnd |- 102 CTI3% smaﬂ
quantitative differences in thEIq'O f unc‘t? onal avi d|6?y
for tgnor cells. Thus, the pept Q;S 0 Otalgce kpy)e_ntufpl_l_ (2.0)
can activate antigen speci fic 61
determine if the presence of short sequences wi t hi'n

Ab2 show ng honol ogy to antigersigm t oppes :an(.1) 1464+ (2.8)
contai ni ng HLA bi ndi ng sites waszpa nor §g°gl obal 534
phenonenon, other Ab2 were anal yzed. W investigated

four ubl i shed ani+d acid sequé\;ées 65277 (1.1) 755+ (1.2)
Ab2/ antii di otypi c anti body associ8ted w th human tanor
antigen with known am no aci d sequen

beeng%]ener at ed and’gequenced b);%gr'f:e %§§ﬁ§1mg91§bt ﬁg§i (1.2)

bear the internal imge of dist i24ct det erninants

(1.7)

hunmary hi gh nol ecul gr wei ght nelagqma, [

ant i grgben ( HMWVY MAA) , a/v\,hl chis exp?@% d}"‘zﬁé% @?h 45+ (0.9)
per cent age of nel anona | esions (Canpoli M et al. &’It
Rev homunol 2004; 24:-267-96.). TDosse f9P+ape(@®si go@ted(1.0
as MFl 1-30 and MK2-23, respectiyely (Kusama M Jjpg

| mmunol 1989; 143: 3844-52.). The third Ab2, designated
105AD7, bears the internal inmage of CD55 antigen. CD55
is widely expressed by col orectal carcinoma cells

(Medof ME, Proc Natl Acad Sci, U S A 1987;84: 2007-1 1.
Spendl ove L, et al. Eur J | mmfhol 2000; 30: 2944-53.)

The



fourth Ab2, designated 3H, bears the internal inmage

of carcinoenbryonic antigen(Potter, et al. Ml [nmmuno
wao®8/0371 179-87; Beauchemin et al. Ml Cell BIDUS2005/042882

1987; 7: 3221-30.). In order to identify honol ogy

betmeen these Ab2 and their respective antigens, we

Qlfyﬁﬁbﬁgc)ft&rfr&ﬁ ik ELXFADCpticHRS , DI ffdefvhg hiRbeen ithffized
tilizi

prot eoni cs prograns avail abl e at

ht wpty¥B IMM@&Et(Tﬁblﬁ Ayessponsisd ity sigrafigandly strogger proliferation
\/
e R A T TN T P

5 a m(:nw ﬂ:&DT)dhﬁEHDAnAE‘Spatlﬂnﬁs Bes5tynmd 16 mhogﬁd not been immunized
sequences of the identified unique VH pepti des

cokt-aitfl-hd FOA0AR Thusdndustiep of prolifgatonynh L 0Qand - 147 peptides

th {

oS0 AREAESS Al RLASHREIL B i ppie

CDR3ving#liecintiparcicgderne (E!h@l/}e’tﬂhme mesudth also mdlcmgg/tmt iirhmunization

oyt e poaietion S0% SRR S eSbiEte e wE-11 -
10 AbZodyana vMNIWLMBOA mioz’bq)'éﬁﬁﬂes Tﬂ’é&hﬁ?_%n&’@éf%é@oﬂmﬂll and

aci d ‘'sequences | ocat ed "be starts with a

di sSHMWt pentides was/gpecBgchecauxg irmgleyany i HERR/nep-specifio

Th 44n Shod
anpr e B S ToRBRR S E MRS AR L Ash2 &l
r ewteants Vel aind GANPleB56 el ¢pmn Férgus B71 Fhel atibe E:pITnV\B h35)
-23_and 3H ) do_not contain_uni eptides
TSR 1P

pr é’é‘éHPﬁgAlﬂFﬂPaﬁ%é 00D Y persks Bk £0.06). Like
1sb
e

Th pamnhlts ll@BA@Béamnmstlamﬂaﬂlosenﬂmnf@7h:ﬁmbw @b rit&6a:q>mj 18
i s_add g to sho he conpl ete am no aci d sequence of
thétlrg}élg ARYINEFE gp dope. The Table 3 sequence from mAb
MFl 1-30 is provided asSEQ ID NO 1; the sequence from
mADb 105AD7 is provided as SEQ I D NO 2. Table 3 mAb IVFI
1-30 '"KMLLVLLYSKEXAMBRLE3CAEDQTAVH

20 i no a1 R sTaFs gy P el by ViR fr o] e

bevIRew- MbﬂLA)(I W23 patitiel UnPBMUs fr@e mioMééd/PdtientsDThteraction
and CEA is.shown I.n Table 4. The anm no acid sequence

si R Tapils ithAg andrduct adew qxslpmof fiwsionesylfing|ipAg-primed
al hﬂ&%ﬂﬁteﬁﬁo o?g} A%ﬁglﬁﬁdeclakelgrt% ﬁ f en%'a{ya!n I afnee?f s

are shown In ubstitute i nserted o esi gues
i nfullicHomIEheefifeatog fithetidh sbesttcharabierzal byothp ability of Ag-

bound th Ab2 and nmor. .anti gen tide. i N

51 eeuied ol W fesltly Thb R AR 7S s SSie o seesific targets
hi gBeRterdinkiwtetner TScel§ d8h1 iniRthizdagia@iERts BaduikAeyRkine effector
al | ospecificity were nmade using the HLA peptide notif

se arn@horp By tandBLnHEr eRymenswred i supatnatants haegisgd dronpRBMC

o S dirdthiea pAGIFD0gRa F1BEBuER RIMERSR AR PorsToer
an dup&ﬁa@d’hts weﬂeMH&tth 48,ia6l@ 7Z hldfter EMa@fanHl%bcthMD7

des, designated as 105AD7 (7- 16) and 105AD7
30(2st119)ﬂatlgwméé 39, gﬁaﬂﬁpwﬁpl ?f&%ﬁl@f@;an sto1gsl frezsogat z#Q7C. IFN-7

glé({ gﬂ‘? levélg%s%?&ltxﬂe &éhb%ﬁd&/g]co HIbA %@9@5

am no aC| ences, as shown i n
Fo cortetspend[mg)]hts suﬁplieddasB@BMreshtdfmatﬁiﬁ@ IABsdy®wWene calbeited

am no nc he .characterization for
C he st dsredbithe? ARG 1D aRed et SHOBRE i rangd of
Pr 9511980 pefmiExanpl e 1. Table 4
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Ab2 Pair SP Sequence SI (H) HLA AHospecificty 1 I

1-30 3L LVLLYSKL35/9 A201. A205. A24. B2705
woRabNER774 L L QL Y SGRL 4 2 MAl 1-30 16 PCEURR0QH/T42882

AV HLV55/9 B60, B61, B2705, B4403 HWV¥ MAA 303 V E D

T F C FIH1¥was 3ss$9éi1°@§te£’d df IL-4asra ireph:esbntbtl\Te Thﬂ)@oldﬁﬂl

B2705 CD55_ 373 TLVTMGL LTS8 105AD7. 7 LLT

| pecgugaythe BBMC:L%HSAQ@iresmersszméronsgamztsmésmi@ﬂﬂmﬁ G

Ao BTt thovpighs ARt Feghhudty Cpty. gt ) shpfrdiaits sqved
12frdim@wie s€pdEats elRperimdiBs. Thiy affdddedBralidB2ot0& ddiviki $ibis in
1,020 V GGRRL L,14 7 23 37 V A PKK G L 15

5 6/ lﬂ?ﬂ%@ anahysgs pagforred aﬁsﬂfgergt%mwns?z eqguse SR PR all
GN)iLthé gtélgnlﬁwd Iiﬁvlés |we}'é &fan&dzngL::Z Jlox7e cﬁ’te?mﬁ%ﬂ_th@éffect of
3 Hl:uldmmg d’tBMQp rrPHSZ gn m&é inhetioer R@madentmvamdn@dlmb patient

TS IR 0 Ry R g arcR B Rk Y hgth [ENr and TL-10

hormtle @ﬁbnv\péﬂﬁdbMMMh&d(PlﬂM@s HogsHLAA2( BafenB84nd HDARA2™

aci d seqguences. -23 anmino acid sequence_in CDR3

10 shpatisnp @ierﬁ@wmﬁ@g;/ &ﬂM vathreptige-409 (52atA and 3B).
SEqUENCes ve1|1 gﬁ%&%&%g@%%@&ﬂ&é&% ({O']&B\? E/&RZ

17) am no aC| uence ogous wt
( Gﬁ@ﬁfd%)hmthnamspbrsmudm byThe dﬁEDEﬁntMlAM hepitope,

se uence senbl e IMVHC c| ass |1 ue to th
Egaed yn%@aﬁﬂi& wergdeisHained ! e il Bvefpificed

a%ﬁﬁBM@ f6n q{@AJﬂw\mnérg 6 sARM A with @8 dflth ESI-100, I-

Peptides with this sequence may activate CD4+ cells

15 as10%pod Fétd Were sTDRE (Fepd. Dﬁterg fEGv)niIml\Q leyels after restimulation

RSP g B it Sisificon st IR (i B M
| SpdpRiaBl 0f 1P0HoL083 + 1Thg/hiverngnae e52123Hba pd/anl; 2Q)0. 025)

and CEA-1 (100- 108), are 55% honol ogous and can_bi nd
t obuivere nats%gnlﬁmlwgeffpseméﬁ%@&wéﬁommgﬁ withtpepfidenl-1 (86 +

t ot . cines.fr), the VH of mAb M
1'\/?61)%%13 ?A@Pﬂbéﬁﬁ to VHfanmlies @2 and |1gG
20 VHI |, rE3peahd Viell9 respomses iftont alP3f thaipatiena PBNSC04re sHdwn in

1 30 VH are absent_from.all other 1gGs anal yzed.
Th@gff‘r%qakgwoqu vergd-from patight ﬁ%v%t&naeuto?s » 1¢FBOney Were

V"hxgﬁ@st M Heabdlr AR stasl 8G9 72-HARMLESh Whth liselstttre (&9Wg/m1)

honol ogous 1gG or hypot heti cal protelns,
f ocmmmgqutxmwm ﬁiemlpatjermé agé B@Duldmot tmteswd because

nonPuiEE DioB B BLE B BB SBt i Bt

25 antzvrg%ﬂn&mloﬁbtae@rwa@ n@ﬁigﬂlfﬁ:ﬁﬂuﬁﬂ&@ﬁcds $n ARhn A QITFNLY +
was_not observed with am no acid sequences fromthe

i nibiseereisB afterstimulationeyith bl 00wepside versus stimiatiomyith &3

I
HP}NMH\#&Qh dieg welph bowaes withe- mﬁ)@ep&d)@lrhhﬁ evithdr lé)2(pépﬁd?e The IFN-7
S

:L- 1)0 ratios changed at restimulation to >3.0. IFN-Y levels were significantly (P <

30  0.05) higher after 2° STIM than after 1° STIM, whereas IL-10 levels did not differ
(Fig. 4B). After restimulation, IFN-7 levels in patients 2 and 6 increased by >1 log.
The average IFN-7 levels after 2° STIM were significantly higher (616.1 +86.3)
for PBMCs from HLA-A2" patients than those for PBMCs from HLA-A2—
patients (59.5 + 24.4; P < 0.007; Fig. 4C ). A similar analysis for IL-10 did not
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Therefore, to summarize, two of the Ab2 anal yzed in

this Exanple carry uni que NH2-term nal VH sequences
wob@eas7t wo Ab2 do not. Al four NH2- term naPCVHSZNH042882

nore than 50% honol ogous with the inducer tunor

angéted Bignicahiedifferdacdsqpgrind AL 11I0e B AAR2T anist i7dk 86.9 PerGus HLA-

ant i bod)f NH2-t erm nal_ VH_sequences as T-cel| idiotopes
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i ntblwadelﬁhl)espmtsem&ﬂAow qratiestsObtadrefofe, ﬁhmngleahon with anti-id
resi nse n .of ro s which lead ta
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10(14 23) group: RLL; f ) Ser6 in mAb MD2-23, which al so
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bi #ralyrgd thstresponsasef appimmpenizdiihgr 42 patigntsénd Gedll of the
h
DCCBLPTRIRRLA orHIEG 01 1050 AR50 W oo

20 f opeptidd und AGM5sm nﬁ[ﬂnomcd@n L;mrpgoct)mmoﬂeax@ aﬁ&sthneg rounds of -
these antigens when coppared to the tugpr
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LRSS A RERORITENUR o FUBLTRIE DL WSt Chr
nmoGaridec Res 2002; Hr: 3407a1 8nde grave HieAw2 testmictiomingChlp eecognition,

o CFRSTF YOF IRQLRET P e oLt AL RE A M T £o1d e
25 St inkivitadn é’fguﬁof?b/dlnyﬂéﬁ bfpe}infe@tsJ wisplkformes RONsErited (Burray, et
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t d el
o e LR AR AR L 0L S A af R8P 10
of piliedl mutellg €12- Iaod) 0)a slgﬁﬁtanftlylgr@t@rex&nﬂthan aoritrod tagétsl T2-
re ion of the VH and/t&ﬁ VL po [ ons t%(AbZ t hat _has_at

1 La5503 ¢dlsdhas g3d ve e%\aulse Eh aertHis (B & »egd &) GLs
30 t hﬁdm b?fiﬁle HRIWAGALA {;écbﬁae 'fqes@'afge%%ghfzea 2. VM"@?fﬁ') Peptide

ogous regi on conprises an HLA bi nd
rmI—WQ (dataldlommvel)nTlnehHLHeA%T payisus4 i-460-67TL dié non lfysee"BZ-iLd 00,

o aneleRe L PR oL ToR T st Rl et

V\hﬂirﬁhﬂizitfbﬂ vﬁ&pMBimMUNmamaQe@tTﬁtﬁrmm&s fa®oth the VE3-11

response greater than CTL response stinul ated by the
anpdpgdp andto the HMW- MAA peptide, whereas in vitro stimulation with the same
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3. The nethod of claim1, wherein the honol ogous

region is identified by: i) conparing the amno acid
waegaes2e7 of t he VHand/ or VL portions of the APCT/NE1005/042882

the am no acid sequence of the antigen to identify at

| epgitidesief BLAIAZOPBMCsdran itk riodghmnnizéd pktemamlvmatonly the

has at | east 55% ho J{{&&/J wth at | east one

amemte@c%L PESGRISATSJPT M4y e RBMrifrem fhg Ié%ﬁfM yiatignts 3
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t hin mmmm@at]?b—lrleeglddﬂ\/l% MAdrgepfidexdlibyot deyelogdiflisf yi ng
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5 on?CSg‘?EZ‘fgﬁ}ﬁﬁtfH“‘gﬂn&PF SHPYR “&B‘rgp?’l @bégd Enthste Was no
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L iRt Bre o BRI oo
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10 anprntides ganttrietod Ry the HhAr? iRdingmaids-aci d sequence of
the Ab2 an 8-1 1 amino acid region which is at |east
55% honol ogous to a regio antigen identified
ini). 6. The nethod of C%X%m—wiﬁ—ﬁéurther conpri si ng
t he st ePhisfExamgld deniugstrites the piduddos aPHM W-MIMAA-specific CTLs
stlrrulatln a CIL response to fhe antigen by jnserting
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of PRRLES R TR 1l Ag B dofS P RISE wefkestarie iy oo
| SaRer {6 pepildyarnd theH Rt ForRhAB ATy t3 lysé & 788 M¥@E1aRbma
claim1, wherein the HLA binding notif is selected

f r eatist Ae shpvouin FisrA.dhe h@OQyﬁtlmulAteAPBM_Gs aud I- HiZastgnulated

20 RGO e T SRhou it 71

vvherem piestehelnrﬂeﬁuab ﬁﬁhllilgtemPBlMCs TherefdrkAhése dffcodrdgere
nmet hod of claim 1, wherein the antigen

I Sd%?lgnm?éras &'399 &Tdrad TR %Hn re@fctwﬂlﬁé Lygisieas csectyely m
FOploRRN) Sk LUTRS TRRIOGH AR LHGTN e PR POOOTLs

wei ght nel anoma- associ ated ant|
( HMMM&AH;i UQS@tldnan@expressronaﬁ_racstmaerdhhyymnﬂm’ peptider HLA-A2

25 anti. &Rn. 12l The nﬁt hod of claim1l, wherein the VH
setRIPRELNMCNOMF WU VH sequence whi ch precedes the
FRI r egTH@re@ﬁltstdaﬁﬁﬁbé’d thainsle Wgﬁfﬁ%hﬁk de@ﬁ:eldﬂ?hahh@lo‘éb' in the

sequence is identified by a conputer program which
C osqgaelw of heitopes favngd baidi180 s8¢, i!réﬁ% @emfde'@ TAxeswlted imCTLs

of. . n en
et v B BN B e Bt SBHBRESR b icon
of lytsiaavaébﬂnbﬂvai by HLACA2 gp&sdin AbMARE hiaiim,&@nﬁfmmg that
gl obul in am no, acj d seguences. 13, i.sol at ed

30 peﬁ‘l’ﬁ r&eleevle#sf Beresinsiing slemsnifor L (Fig. é@gt HAlar Egsutsswere
Ca@@lﬁl €d Qith T aﬁﬂﬁ‘ 62@%. %@Eﬁ&w& L kfheliddofA9HP8f £875SM
e activation of the y an
cells by I-100-CTL and I-102-CTL. Effectors used as controls were generated
from autologous PBMCs by stimulation in the same experiment and under the

same experimental conditions with T2 cells, which had been pulsed with HMW-
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antigen, wherein the peptide has at |east 55% honol ogy
to an 8-20 am no acid portion of the antigen and to an

wW@20/058277no acid portion of an Ab2 whi ch m m CBCENS2005/042882

10

15

epi tope on the antigen, and wherein the peptide

COIVPAA R ptide ortihdhbaied dWiftOILFD b & grobkh fabhst. PEPlatteewere
claim 13, wherein the ﬁe pti de has at |east 55%

hoAesigngjedas NP-6T11 NEHCRES weresedas effastass ta dateraning whether
he
oo GLE ki BEY AP uRRattiREbbleedth iy tentald
as seganlamdetﬁeianytogran furiofion after goienilatite \ofth cytakmsl&d HLA-A2
V\/nerel he tunor associated antigen is
{35t PrPFenting SOFRALE Age g replis POV dLn

t h I 2

?SEQ AR e 3 oA AN RO A el B BUFRE T Binor Al phiElie
t h etrpedyrtal Ly simikar tathatone &rmted by T2-11100. Mowever thett Ipte adtivity

f th 2 t he 9- f.t
A2 S fi i B Onreentiite Bvan st SHEEC L dosapied e
r egarRdlepsitopt REthaster Kifletiod inBieTRst Ph tiahiIMoRat TN A HRirGdietics of

response agai nst an antigen in_an individual
cohystsi sioweyl eigntimest-£93-Rd Lirecagnized i spmesaitopmomtvmpicells

f [
BB PARN 8 Hicsi BT o-cHL Ul AERGE s ofbyt che
t okteflesloflysishetamaconiewhattfhster cvfer time camipagd widntiat of Ia100-
ook AR S5 2480 TheP R oo o mumber o
CORRESRSn é&bhﬁ%ﬁ:ﬁhaﬁi boFinERpEdific ?@R@ f&hﬁﬁh ﬁe}'ﬁ;ﬁ'e because the

response to t antigen i S stinulated in
i ndém@mteaga@s WﬁeelortretdnlablleoNevﬁrmelcssg the d:ffereeces it fxenetics of

n.is ant| Eerr
1 bisfSRnisad BT, 83 REOZETESke? Shal Gud i B ES5Es n
NEﬁié@DuE&BnhQ%h\H} 8Ft‘6lr e AN OER ﬁ\lhl&% %Médlm\ih@:nnon can
PEPTI DES <130> 003551. 00175 <140> 41> 2005-11-23
<18¢ivagomgigen spegifielGEbs. 2004- 11- 24 <160> 26 <210> 1
<211> 20 <212> PRT <213> npouse <220 <223> mAb MFI | - 30
<400> 1 Lys Met Leu Leu Val Leu Leu Tyr Ser Lys Leu

'20Ser Ser G n Cys 5 10 15 AEXAMPLEASp G n Thr

25

30

To determine if the presence of short sequences within Ab2 showing
homology to antigen epitopes and containing HLA binding sites was a more
global phenomenon, other Ab2 were analyzed. We investigated four published
amino acid sequences of Ab2/antiidiotypic antibody associated with human tumor
antigen with known amino acid sequences. Two Ab2 have been generated and
sequenced by one of us, and they bear the internal image of distinct determinants
of human high molecular weight melanoma—associated antigen (HMW-MAA),
which is expressed in a high percentage of melanoma lesions (Campoli M, et al.
Crit Rev Immunol 2004;24:267-96.). These Ab2 are designated as MF11-30 and
MK?2-23, respectively (Kusama M, J Immunol 1989;143:3844-52.). The third
Ab2, designated 105AD7, bears the internal image of CD55 antigen. CDS5S5 is
widely expressed by colorectal carcinoma cells (Medof ME, Proc Natl Acad Sci U
S A 1987;84: 2007-11. Spendlove L, et al. Eur J Immunol 2000;30:2944-53.) The
fourth Ab2, designated 3H1, bears the internal image of carcinoembryonic antigen
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20 <210> 2 <211> 21 <212> PRT <213> nouse <220> <223>
mAb 106AD7 <400> 2 Asp Thr Leu cys Tyr Thr Leu Leu Leu

wahbeoclos®7Pro Ser Arg val 5 10 15 Leu Ser G n vRCT/UR2005/042882

10

15

20

25

30

Leu 20 21 <210> 3 <211> 9 <212> PRT <213> nouse <220

<2@%rtef AP alVMdl Ihuré 0983 SLEHTILEY Bealichetrin keal. Myt C8R Biol
Lys Leu 5 9 <210> 4 <211> 9 <212> PRT <213> human
<2b987,232230MAv MAA <400> 4 Leu Leu G n Leu Tyr ser

1,005 b i Yt s b gl

<4 @xftigehs, A ese@ched\&p uGtique My pepitidesyatcdding ERL Thef, wilizhig

° ;rzo:tle%?mgs programs available at http://bimas.dcrt.nih.gov/molbio/hla_bind, we
searched for HLA-A2 binding motifs in the unique Vy peptides we had identified.

To identify homologous amino acid sequences in the tumor antigen, the

sequences of the identified unique Vy peptides containing HLA-A2 binding motifs
were compared with the amino acid sequences of the corresponding tumor antigen
(HMW-MAA, CD55, and CEA). Peptides from Ab2 CDR3, which lacked or
showed minimal homology with other immunoglobulin amino acid sequences,
were analyzed in parallel. We found that two of the four Ab2 (mAb MF11-30 and
105AD7) contain unique amino acid sequences located before FR1. FR1 starts
with a distinctive motif: EVQ, QVQ, EDQ in position 17 to 19. These unique Vy
peptides encompass the first 18 and 24 amino acids of mAb MF11-30 and
105AD7 Vy, respectively, as depicted in Fig. 1. The other two Ab2 (mAb MK2-23
and 3H1) do not contain unique Vy peptides preceding FR1. The unique Vy
peptides with HLA-A2 binding motifs from mAb 105AD7 and MF11-30 are
shown in Table 3. Candidate CTL epitopes are shown in bold. The mAb 105AD7
amino acid sequence after amino acid 18 is added to show the complete amino
acid sequence of the second CTL epitope. The Table 3 sequence from mAb
MF11-30 is provided asSEQ ID NO:1; the sequence from mAb 105AD7 is
provided as SEQ ID NO:2.

Table 3

mAbMF11-30 | ' KMLLVLLYSKLSSQCAEDQTAVHL”
mAb 105AD7 |['DTLCYTLLLTIPSRVLS®QVTL

Amino acid sequence homology (labeled “H” in Table 4) between Vy of
Ab2 and tumor antigens HMW-MAA, CD55, and CEA is shown in Table 4. The
amino acid sequence similarity was determined using the Expasy SIM alignment
program. Identical or very similar residues are shown in bold. Substituted and
inserted residues in Ab2 are enlarged. Also, the HLA allospecificity bound by
both Ab2 and tumor antigen peptide is indicated. The HLA allospecificity bound
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<212> PRT <213> human <220> <223> HVA- MAA <400> 6 val
G lu Asp Thr Phe Cys Phe Hs Val 5 9 <210> 7 <211> 9

WO 2WBH5SRRT <213> npuse <220> <223> mAb 105AD7 RAD0S2085/042882

10

15

Thr Leu Cys Tyr Thr Leu Leu Leu Thr 5 9 <210> 8 <211>

9 with2re HBlescaftidity hyﬂfﬁi&rlﬁ%ﬁODetﬁﬁﬁﬁﬁtlm all4§yeeifity were
Leu Val Thr l\/bt GI Leu eu Thr <210> 9 <211> 10

<2mpde pryg the ar&lms@gr %400> 9 Leu

e ey e e

husegner22aving 228t ﬁé‘.ﬁt’ﬁ)n(ltSB’S of@mino acid number 7 of the VH and
which includes amino acids 7-16. Two of mAb 105AD7 peptides, designated as
105AD7(7-16) and 105AD7 (2-10), showed significant homology, 6/10 (60%)
and 5/9 (55%), respectively, with CD55 (14-23) and CD55 (373-381) amino acid
sequences, as shown in Table 2. For this Table “SI” designates the SEQ ID NO

for each of the amino acid sequences. The characterization for the Ab2 antigen

pair HMW-MAA and mAb MF11-30 are provided in Example 1.
Table 4

Ab2 Pair SP Sequence SI (H) HLA

Allospecificty "

1 MF11-30 3 LLVLLYSKL 3 5/9 A201, A205, A24, B2705
HMW-MAA 74 LLQLYSGRL 4

2 MF11-30 16 AEDQTAVHL 5 5/9 B60,B61,B2705, B4403
HMW-MAA 303 VEDTFCFHYV 6

3 105AD7 2 TLCYTLLLT 7 5/9 A201,B2705
CD55 373 TLVTMGLLT 8

4 105AD7 7 LLLTIPSRVL 9 6/10 A_2_Ql,B62,B2705,B5102
CDs5 14 LLGELPRLLL 10

5 105AD7 14 RVLSQVTL 11 6/8 A201, A205,B2705
CDs55 20 RLLLLVLL 12

6 MK2-23 12 VQPGGSRKL 13 5/9 A24,B7,B2705
HMW-MAA 1,020 VARGGRRLL 14

7 MK2-23 37 VRQAPEKKGL 15 6/10 A205, A24, B2705, B3902
HMW-MAA 825 VVQAPRKGNL 16

8 3H1 12 ELVKPGASL 17 5/9 A24,Bl14, B62, B3901
CEA 100 ETIYPNASL 18

mAb MK2-23 and 3H1 do not express unique NH,-terminal Vy amino acid
sequences. However, two mAb MK2-23 peptides, MK2-23(12-20) and MK2-
23(37-46), show significant homology with HMW-MAA (1020-1028) and (825-
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Leu Leu Gly Glu Leu Phe Arg Leu Leu Leu 5 10 <210>
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<211> 8 <212> PRT <213> human <220> <223> CDb5 <400>
12829 Ginliftdl adi@ ldedgﬁﬁcdsemA\baVIKIZeZB defio 2ci sequdhee iNACBR 3 thows
9 <212> PRT <21

13p%|homqlpgm@1t@ therVy amino agid sqapenqesyJt shoyldbe ppted that the

< %ﬁ';’?l%%%)d R R S

15(6921710%6) ﬁlﬁlm%ﬁbselq%'nceZIUbeDRB amino acid sequence resembles an

nmouse <220> <223> iti Ab MK2-23 <400>

MHC class II epitope due to the presence of hydrophobic aliphatic and aromatic
amino acids, which are known to form MHC class II anchors. Peptides with this
sequence may activate CD4" T cells as reported for CDR3 peptides from mAb
3H1. Surprisingly, we found significant homology between the NH,-terminal Vy
3H1 peptide (12-20) and CEA isoform 1 (100-108). The two nonamers, 3H1 (12-
20) and CEA-1(100-108), are 55% homologous and can bind to HLA class I
antigens. Based on alignment with the IMGT program (http://imgt.cines.fr), the
VH of mAb MF11-30 and 105AD7 belong to VH families Q52 and IgG VHII,
respectively. The first 23 amino acids of mAb MF11-30 VH are absent from all
other IgGs analyzed. The ﬁrsf six NH2-terminal amino acids of mAb 105-AD7
VH are absent from most IgGs. Compared with the few more homologous IgG or
hypothetical proteins, the following 11 amino acids had one deletion, which
resulted in a misalignment plus at least four to five nonconservative changes.

The homology between tumor antigen and Ab2 amino acid sequences is
not random. It was not observed with amino acid sequences from the
immunoglobulin light chain. Also, Vi of human myelomas which contain unique
FR1 (Trojan et al. Nat Med 2000;6:667—72)'did not show such extensive
homology with HMW-MAA and CDS5S5 as the one reported here (data not shown).

Therefore, to summarize, two of the Ab2 analyzed in this Example carry
unique NH,-terminal Vy sequences whereas two Ab2 do not. All four NH,-
terminal Vi are more than 50% homologous with the inducer tumor antigen. We
have designated these Ab2/antiidiotypic antibody NH,-terminal Vy sequences as
T-cell idiotopes because they are homologous with somatic antigen.

The major structural differences between the tumor antigen peptides and
the corresponding T-cell idiotopes include (a) introduction or removal of charged
residues; () insertion of groups which lead to misalignments; and (c) introduction
of polar residues which form H-bonds. Of the eight pairs of Ab2-tumor antigen
shown in Table 2, changes in charged residues are present in the pairs mAb
105AD7 (7-16)/CD55 (14-23), mAb MK2-23 (37-46)/HMW-MAA (825-834),
and mAb 3H1 (12-20)/CEA (100-108). Misalignments are generated by insertion
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Page 3Ferrone sequence Li sting <220> <223> rti Ab
MK2- 23 <400> 15 Val Arg Gn Ala Phe Glu Lys Lys Gly
Wh eweds58207 <210> 16 <211> 10 <212> PRT <213> hupemnUSDAH0:42882

<223> HWM mAA <400> 16 val val G n Ala Phe Arg Lys G
|y HR) b ismpd 19548 F71Qxhish shifts tigalmpst idatigal grous@ VL)

<2 'ﬂ%?@ﬁmﬁ- I 0 1 leu Le sPhﬁGI.
Al g‘gglér Lo BUg ‘%’5‘ Jg_a@%-lgi%z{bfge{; lgﬂ‘g‘%i:@é& 5%%%‘% ASRahifts
<2 2be alnpBidedica gtauge RKEAOTE thEFTIIGW M A Ar grb%@Rﬁ‘Ui afd (@) Asp®
Asn_ Al ub 9 <210> 19 <211> 383 <212> DNA <213>
roua8n 0 36K 28w 336 Ohe dmgeicidemsicalagosp KEG with the group
SAARKGGh HMVOSAL (@23 8 99)2PhE RBAGAb! drfibLE GdprRE bATORRR 1ack
agat cagact 60 gctgtgcacc tacagagcct gt catcaca ) )
t gchiengss dn cloargegt nesidues showtobemgyatn pdar residues such as Ser’—Gly
(pair 1), Thr’—Phe’ (pair 2), as well as Cys’—sVal® (pair 3).
Thus, the method of identifying T cell epitopes disclosed herein differs
from previous methods mechanism for generation of candidate CTL by
10 identifying the sequence of the CTL epitope of the tumor antigen nested in Ab2
and identifying HLA binding motifs therein. Accordingly, Ab2 peptides
homologous with tumor antigen peptides and which comprise HLA binding motifs
are stronger immunogens for induction of CTL recognizing tumors expressing
these antigens when compared to the tumor antigen peptides.
15
While this invention has been illustrated by specific embodiments, routine

* modifications will be apparent to those skilled in the art and such modifications

are intended to be within the scope of the invention and the following claims.
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at aatgtaca ctgggttcgc caagcctcca ggaaagggtc tggagtggct
gggaat gata 180 tggggtgctg gaagtacaga ctataattca

w@edoesrant ccagact gac cat caacaag 240 gacaact CRPEI/US2005/042882

agagecaagt tttcttaaaa atgaacagtc tgcaaattga tgacacagca
300 tagling'ct actg tgccagagag agagagagac at gtgt aaccg .
gt t 1gct gACmEhas GeaadmifAhg alpdBiRAG 9&5%@ %8?r§§tﬂ®a§%a

383 Page_4Ferrone Sequence Listin
<2 12)40#%11@ ToalB(C Hursspong©-an<dfigen, MoinpridiigVH sequence

. L | Leu Leu Tyr ser Lys Leu
Son ser oSk e Hining hejeqsiinge aEfhe manriir K Bortans of an

i sadtbididBypic Sa1ibdBUAYRY which TR %oﬁQ%ﬁﬁ%égégxg A

er d er H's Tyr phe Asp lie Met Ty
25 PheyA\’ h&%}glngﬁ PREoECH sequenck pf thewantigdny aiid p Leu

i; . hrn a .gd er. Thr. Asp Tyr,
pen sor ANSTRR R I i eld By e i gn . pfons of
Ly SAP thanbas &Bdwast.35% Semoldgh with anPe1 hfihd-a65d &%id‘%%fﬁﬂe antigen

\ Leu Gn |lie Asp Asp Thr Ala Met Tyr '
2/5 tstoﬁeg‘@ga hegolpgusegion, WgerAl’f’gthGhPmomgguHeng opmépsises an

10PheHPA®iMiAg Mk Trp Gy Gn 110 115 120 Ay Thr Leu

val Thr Val Ser Ala Ala Lys 125 130 <210> 21 <211> 305
<212> DNmdaghesein thedwmoto@ins re@@Bidehifidd iAQ) \déﬁﬁé%%tttﬁﬁﬁ&e
<4 t qcc tagctag tatgtcgatc accttgctgce
tagg ?}%%8?3@@@% é‘%g%gg}“%ﬁspgf’%?é theamligen gt aaget

gt accacaga acagacagca ccaactccta tctagctgcg 120

tcgaat ctag aatctggatc ccagecaggt ttagtggeag tgggtctggg
ac ;gact t1d% meboteicglaimnb avherein theeptide Fagpatdg afigimulating a

152t QCFIOFRF6nsE bl tAla EPE ?&%glgsteastirznﬁ?ated by the antigen.

20

25

30

3. The method of claim 1, wherein the homologous region is identified by:
1) comparing the amino acid sequence of the Vh and/or V| portions of the
Ab2 with the amino acid sequence of the antigen to identify at least one 8-11
amino acid region of the Ab2 that has at least 55% homology with at least one 8-
11 amino acid region of the antigen; and
ii) identifying an HLA binding motif within an 8-11 amino acid region
identified in 1).

4, The method of claim 1, wherein the homologous region is identified by:

1) identifying within the Vi and/or V. portions of the Ab2 at least one 8-11
amino acid region which comprises an HLA binding motif; and

ii) identifying within the amino acid sequence of the antigen an 8-11

amino acid region which is at least 55% homologous to a region of Ab2 identified

in 1).

5. The method of claim 1, wherein the homologous region is identified by:

1) identifying within the antigen at least one 8-11 amino acid region which

comprises an HLA binding motif; and

26



at gaggat cc gtacacgttc ggagggggga ccaagct gga aat aaaacgg
gctgatgctg 300 caeca 305 <210> 22 <211> 103 <212> PRT

W 2W8mssmuse <220> <223> MFI | -30 VL sequence <PODBSDA5/042882
Lys Phe Cys Phe val Ala Ser Met Ser lie Thr Leu Leu
Leu Al aii5id1=:ﬁtiﬂ;ﬁx1gﬂwahih1i te Saino@c'ui deqierice bf BﬁrAliz/a:n 8-1& amino

Cys .Lys .Leu Hs Ar 30 Thr Asp r Asn .
se@m?y?gl%w t%é as{ 3?“ ouArt@am%O%@fe tﬁealatsgewﬁentlﬁed
lig, ffhe Ala Arg PheSerGIySerGIySerGIyThr Asp

Phe 50 55 60 Thr Leu Asn lie His Phe val Gu Gu du

Asp Ala Ala Thr Tyr 65 70 75 Tyr Cys G n G n Ser Asn

5 Le§ DT Snefifid ok Binimy  ftor Sorkpigite Bipeston gt Tpagjfyine)the
? zﬁt T&ﬁﬂ@@ﬂﬁﬁmﬂh@ﬁg angTEFre Qselmhé&ﬂe nsg iffséhibg of
212> 213> nouse <220 23> - <400> 23

Ee delstmg a/alnarg@immlammmcs&ld lfryom meupegtldr c«azab:le opgtimplating a
fﬁ‘}d esp(gRIe Lozt%ig’ ?Iltl gaﬁlcE%@aQ e<r‘121‘2<f1°> ﬁeg pgptM%Acarf égr%ﬁlatzed'a

LCeu
greater CTL response to the antigen than the peptide capable of stimulating a CTL

10  response to the antigen of claim 1.

7. The method of claim 1, wherein step c) is performed by a computer

program.

.15 8. The method of claim 1, wherein the HLA binding motifis selected from
the group consisting of HLA-A, HLA-A2, HLA-B, HLA-C, HLA-DPAI, HLA-
DPB1, HLA-DQA1, HLA-DQBI1, HLA-DRA and HLA-DRBI1 binding motifs.

9. The method of claim 1, wherein the HLA binding motif is an HLA-A2
' 20  binding motif

10.  The method of claim 1, wherein the antigen is a tumor associated antigen.

11.  The method of claim 10, wherein the tumor associated antigen is human
25  high molecular weight melanoma-associated antigen (HMW-MAA), CD55

antigen, or carcinoembryonic (CEA) antigen.

12.  The method of claim 1, wherein the Vi sequence is a unique Vy sequence
which precedes the FR1 region of the Ab2, and wherein the unique Vy sequence is
30 identified by a computer program which compares the Vy amino acid sequence of
the Ab2 with a database of immunoglobulin amino acid sequences to identify a Vi
sequence which precedes the FR1 region of the Ab2 that is not present in the

database of immunoglobulin amino acid sequences.
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Ser Gly Arg Leu 5 10 <210> 26 <211> 9 <212> PRT <213>

moyse <A2AG3vlstdd peptidd of Eued6 andh® acidSinAbmetwhidh is ¥apable of
lie @ y lie Leu Thr_val 5 9 Page 6

improving the activation of a CTL compared to the activation of the CTL by an
antigen, wherein the peptide has at least 55% homology to an 8-20 amino acid
portion of the antigen and to an 8-20 amino acid portion of an Ab2 which mimics
an epitope on the antigen, and wherein the peptide comprises an HLA binding

motif.

14. The peptide of claim 13, wherein the peptide has at least 55% homology to a
9-11 amino acid portion of the antigen and to a 9-11 amino acid portion of the
Ab2.

15.  The peptide of claim 13, wherein the antigen is a tumor associated antigen.

16.  The peptide of claim 15, wherein the tumor associated antigen is HMW-
MAA, CDS55 or CEA antigen.

. 17.  The peptide of claim 15, wherein the peptide has an amino acid sequence

of SEQ ID NO:22 or SEQ ID NO:24.

18. The peptide of claim 13, wherein the peptide is identical to a 9-11 amino
acid portion of the Ab2, wherein the 9-11 amino acid portion of the Ab2 is a
unique Vy sequence which precedes the FR1 region of the Ab2.

19. A method of stimulating a CTL response against an antigen in an
individual comprising administering to the individual an amount of isolated
peptide of from 9-11 amino acids in length, wherein the peptide has at least 55%
homology to a 9-11 amino acid portion of the antigen and to a 9-11 amino acid
portion of an Ab2 which mimics an epitope of the antigen, and wherein the
peptide comprises an HLA binding motif, such that a CTL response to the antigen

is stimulated in the individual.

20.  The method of claim 20, wherein the antigen is a tumor associated antigen.
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