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·s H~!l!f 

*~P,IJJ-;1:, SAR T- 1 J!J~(Hl)H LA-A 2~Jf:tttDi:Wil:M{~:1'7- ¥l;::mJToo 

~ bl::.~ L-< J'i, -*~JJ.U';;t, SAR T- 1 J!J*Q) H LA - A 2 tfiJJRM:Di1imM~ 

7'7- r:to J::t11t~il9,r.li1J~Q)~~iff--to:t-Q)~-f*, .::.nt:>Q)~JJR~::;t7-
¥toJ::t1:t-Q)a~f*~.{ ~ • ~~it....< JJ::.{ ~ • l::" r p ~JJD L-t;::OO)ftt~J, 

10 .:Y§.151lJJ, 'itd'i~lr•ti ~·l;::Jil""too 

;f:Jl~ 

~f*h:J::.OJJIJIO)!:J~~l;::t.t, ~ge*, %":t;::T.Jffi!iJtlfi:f1t~~~I~*tr:.. t....-c11'0 

.::.~7Y~~~h-Cv'oo ~~, t:: rO)UNONf~r.ttJJIM.OOm:~L--cfli!fffltt~~ 

15 T !} ~ .r~iKO)~~l)~-~ ~;h, (Arch. Surg. , 126: 200 , 1990) , :) 7 ,1-~'/J":l ~ 

JJ::g C,(!)Qiftlf.JJ8~~-To•JJ?!•~ttT~f! (CT L) '/J~.tt~tt9~£~;::~-~ 

;i1.,'''(v'o (Inununol.Today, 8:385, 1987, J.Inununol., 138:989, 1987, 

Int.J.Cancer, 52:52, 1992~) o *~' ~CTLQJ3.A.l::J::.Q:/-7,/-~f~ 

(l)J&\1*~~'/J) ~ b, JJiJ.l!:J~~l::.:to~t o Tjpl~QJ!f!Mi1$~~ ~ h "t'v 'o (J. Natl. 

20 Can.car. Inst., 86:1159, 1994) o 

~ e(!)JB.8~~~.-t o c TL ;0tflifJ ~ i""o;t.:rl;::"?v'-c•±-J3tv'ilt'l:lf'OO"e~ 

--::> ti.'/J~, •ilfQJ~~~:to J:: V~T-4:.llt~(J)~~R J:. ~ 1XM t;:: 00 ~ il)';::t,t--::> "t' ! tr:..o 

't"fit>'b c TL•±, T~D§~~"* (TC R) ~Jf.Jv'"C, 0mJJl{~7'7- r ~ Pfl'! 

ho~:1'7-r~±~M8ifl~~~T~~~~7AI~~(MHC~7A1m~, 

2s t: r O)~f±H L AmJJi( ~ P¥f'ino) ~ 0)•1t1.<fi;.a:211--t :o .::. ~ ';:: J:: ~ , § BO) 

dt41f.lfflr~·*- L-"Cv'o.::. !'.'. :0nYJ ~;e)~ ft--:> t;::., 

fffjtjjj( ~:1'7- ¥l'J:, R•i;::~.fl 0) ?1 ~/{~fl,. Tfl:b~IJIB}jj{ ?1 ~ .. r{ ~I{ 

·;¢~~Jml1'J~~ ~hf=.~, /"P77 ~-Af~J: ~ t4JIJJ§11'J-C:-~~tt,.Q;:: ~ S;:J::-? 

"C4:1&~noo 4:pjt~htdl1Jbt)Jj{~:1'7- }:~, 1J\IJ@(.f*Jl'l-e-MHC~ 7 A I tJUJj( 
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CH L Ab> c!:: Mfr l., "t'=Wft~~~.at l.,.. •11•iii ';:m•~n "t'mM(•JJ' ~ nQ D 

::. (J.)m»i(-71' ~ tLt.:.ltft~~U*Al¥Jfl CT L ;Olifi.il L,.. Mll-ll~fFffl~ 9 ;y 

7*7J-'f ;y(J)ii1::~1t"t., "t'~N:~~"to ::.(J.)J::? ft-Jl<l)fFJD(J.)jWIJH;:f* 

1t '.. ~ ?7 ~ .r~ !I fl* t::. J'intJUjj(~?""1" ~ ~ 1t 'P 59> Q :.@i?? '7 ;y c!:: t., "t''IJ 

5 JD"t Q::. c!:: f;: J:: ~ .. Ufa~(J.)f*~(J.)U4\fJl(l(J CT L ~tl!Ml~'ii°Qfh!MW:OUif 

~c!:: fl~'ft.0 

~?7~.1{:?flc!:: L"t'J'i .. 19914Ff;:.T. Boone,:Ot&J~"t'MAGE c!::4;1•Ht 

t~?r;y.r~?-~t r/l 7 ;-~•JJ&;Oll:>li\'J;i:Lt~ (Science' 254:1643, 1991) D 

-f:'(J){i, \.' < "?i)l(J.)~?7 ;y .1{? fl;Ol, ±.f;:.,;il 7 ;-~-}J!;Ol b liiJ~~tL "t' 

10 li'Qo ;il 7 /-~;J;t}Jj(c!:: L "t'l'i .. :I- 7 JiT-1 r.IUl!ltaff9?7 ~.1{!/f{\.*~Q g p 

1 O 0 (J.Exp.Med., 179:1005, 1994) , MART-1 (Proc. Natl. Acad. 

Sci. USA, 91 :3515 , 1994) .. 'TP v"t-'i! (J. Exp. Med., 178:489 , 1993) fl 

)!(J);l-7 / Y-A?7~.o{!/f{, ;I. 7 /-~tc•t~ti<*fib!i~Jmc!::lE*M:ftUIBJm 

l;:.~m,-tQMAGEMil?7 ~.1{:?fl.il¥ (J. Exp. Med., 179:921 , 1994) .. .RJ.l*A~ 

15 fl7 ~/lit~-~~-? f:J -7J7.::::.:Y (J. Exp.Med., 183: 1185, 1996) .. CDK 4 

(Science , 269 : 1281, 1995) ~ ~:OllRJXi:: ~;ft, "t'lt 'Qo ~ f::... ;I. 7 / -~ W.~ 

(J)Jltlm.Di\?7~.1{!/J{~ L-Cl'=t, HER2/n e u {].Exp.Med., 181:2109, 

1995) , p 5 3 (~J\~D (Proc. Natl. Acad. Sci. USA, 93: 14704, 1996) ft 

~(J)f/lil:&-f-P.E~ .. CEA (J. Natl. Cancer. Inst. , 87:982, 1995) , PS A 

20 (J.Natl.Cancer.Inst. , 89:293, 1997) flc!::.(J.)IJl·~-;b-, HPV (J. 

Immunol., 154:5934, 1995) , EB V (Int. Inmunol., 7:653 , 1995) fl °)!Q) t/ 

-'{ Jv.A ?7 ;y .r~?t(ti )!:O~~;i:~tl/'("'.Qo ::.ti,; l;:.-?""'Cf';t, Mlt (Immunol. 

Today, 18:267, 1997, ].Exp.Med., 183:725, 1996, Curr.Opin.Immunol., 8: 

628, 1996~) (J)iffizlH;:ff:l.,v'o 

25 Bi:YIQ?7 ~ .1{? fl~UW.Jj{~:1'"7" ~t:U(J.)~~tJJfl~~JD"t .Q t=.~1;: 

J'=t .. :I- 7 ;-~1;:::.J:t-"-C~~Mi!t~~B:f1Jff9l;:.r.G"\mf¥J:.&S C:l:io:i!i, .IJifiS~) 

~l;:i!llA < ~PJ~f~JJlllf;tM(Q)IAJ~i>SJI¥'t'~!>o ~;ti,l;:.llJ l.,-C, *~IJIJ.:f ~ 

J'=t:l:iilliJll*Q)Am~Ufli•~til bBl:SM?7 ~ .1{? 'Ila- ::z- r"t !>llf:af-Q):? 

i:z-.:::.;y?""~ft-?t=.~:W: .. :I- 7 J-~w.~Q)-·JJ§;O~bf)J~"t'' ~~ll.IJdm 
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}.ij{~Y/{!ft{ (SAR T-1) ~::z- r"i""oil~T-<l.)? n-=Y~l;:.Ji\t~L, ~ 

S ART-1 J:. ~, HLA-A 2 6t/i:)jj(*fd'iHLA-A2 41;1M{l;:.*1f-€JL "(~ 

~~ho v' < --:>;Ol<l).IJl•b~:1'7- ¥"$~t-rRIJ:ELt~ (J. Bxp. Med., 187:277 , 

1998, m•<'.&rmm9114aa1a% /{Y/ v '>' t- > 0 

5 L;Ol Lfl]}:t b, ~ S ART- 1 ~t, H LA - A 2 Ml;::.*iffr L --Cttt~ ~ tLoRi 

Jmjt}.ij{~:1'7 r"'tf!S~t-~L '"(v'lo:Q~iP, 'Tti;bt, s ART-1 at*<l)H LA­

A 2 ~-~JJi{A!:1'7r:-O:tiffE1..., 't"v'o ;-Ol1!:ftpt;::.--=>v'"'CJ'i, oo ~till;: t5n '"C 

10 ~JJJJ <!) r,a~ 

*~JJJ•'i.. s ART- l lil*<l) H LA - A 2 ~Jt{UUJQA!:1'7- t-"'t-OT 

.0;.:: ~ t-~tf-J~Too Tfl:b~*~IJH'i, S ART-1~*<l)HLA-A2~l~ 

ttBl$f;t}jj( A?.:1'7- l'°to J:. ~~1¥.J t;::.IRJ~<l)H t-tt o :t (J)i'f~f*.. * tc •j:;:. h 

e,<l)J1Jif!L»j(~:1'7 P-toJ:.V-t<l)M~f*~..{ Y. t·~*td"l:..{ Y • ~ r- i:z"t*~JJH 

15 L tcU<l)faJBIJ, ~IW1l!J~ fdj:~Wf~ti ~~UT o ;:. ~ ~ ~ tt<J t Too *~ 

IY'J<l) s A RT- 1 aul~<l.)H LA-A 2~Jflttf11Jm)jj(A!:1'7- ~J'j:, a*Aibo It\ 

J'j:aA<l)~4 0 %;6:t{¥:~L '°(\.'oH L AmJjj(-e<tJoH LA-A 2 lr.h L "t':Jft~ 

~tioum/jj{A?.:1'7 r~ibo ~ 2:: "/Jl e,, $ < <l.)~;ff-1;::.iimRTm't'ib ~, ~ blr., 

t r<l)fYi~'b-? ~ 't$< •Ii) bhoAmS!lJ:.&~~1;::.itffl't'~ o 'b<l)'t'j)otc~, 

20 -*Jrjlfl~J ~ L--C<JY-tffflffl:;Q:t!Qj~~tLoo 'tf~.ij.f;:Jm~l:Bt:.ii<l)? i:,1ti1iifi 

~$--e(J)AtRSJZJ:.&•r.t, !1(£<l)~~~lt~McMH~~;:~fro~mffl:~~'T;::. 

~ ;O:t~t;,tL-Cv'oo ~<l)J.\tJ)b 't, *~00<7).IJl~A!:1''7-¥'(J)!m~tJ:tWJ~~h 

*~IY:I~ ~ ~'j:, S ART- 1 ~-1-'lfl ,;:, H LA -A 2 jli]Jf{tt<l).BiJlmlij(~:1'7-

26 ~;-O:tff1£ L "'Clt'oir~s~lt-Jl~o tr:llf)l;:., kJ.""f(J)~JJ.~ft-? tco 

~-r*~JJfJ-# ~ •':l:, 111ux1i:-0~Am:lfl ua1~:$tm ~ n.od~<l)~~~f*<l)ma 

F.l~Wll 9 :Y /{3* (TIL) J:. ~ HLA-A2tfiJJR~(J)CTLf*~lt.Il: L, ;::.ji,~YK-EC (~~ 

if%: FERM BP-6726) 2::~:fi Lt=.0 j'Cl/'"'C, SART-1 cDNACT)*ll.~~:1'7 .A~ r 

~HLA-A0201 cDNA<l)il.fl*-:1'7 .A~ ~t-VA-13~.IJ~m:~:t Iv r 7 Y .A 7 :r. :7 t- L, 
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~O) }- 7 :Y .A 7 .:r. ~ ~ :Y J-1:.;tcO)YK-EC:a-fl:JD a.~t;:: l:::::. 0, YK-EC»S~{I:: ~tt, 

-CIFN-'Y :a-ji,!£."to::. l::;Q$j!tfi~ji,f;::o ::.<T.>i!i~i:.J: ~, SART-1 l:.l'im.A-A2~ 

*ttO)tifjl:Df{.r-::1'=r rtJ$fl!1£ L. -ci, 'o::. l:: :i>SW~-CIJJ €>:6)1:.ft"'.) f;::o 

*~P,ij# bl'i ~ b,:., HLA-A 2 1:.~~ L. -Cjf~ a.noSART-1 fil*O)tf{S~.r-::1'=r 

5 r0)1RJ~:a-t;t3/-, £JIJ16=%: 1--£JJJ16=%: 6 l:.~t\t0)7 ~ /1t1CJ1J~7J'~no 

.r-::;1'=f- l'"~l:.Jltll;tJJj{.r!!.:1'=7- r ~ L. -CO)f.§'tt:-OSfl!"to::. l:: ~IJJ b:6:\I~ L..t=.o 

*~IJJH";t, £)..t.O)J:? t.i::~;i~..-,~~To l~~"'.)f;:: °bO)"t"il?oo 

"tflb ~*~IJJ l'i, 

( 1) s AR T-1 aHl~O)tf!S~.r-::1'=r r~ib"'.)-C' ;O)"?H LA-A 21Ji:Jjj{~M 

10 -B-t..-c•JI&C~ttTn!Jl!l:.J: ~~-~~oBiBHJtJjj{.r-::1'=r i-:, '£td'il'i~1¥.H:. 

liiJ~O)Mtt:a-w-to~<T.>a;~1*; 

(2) i!JIJ111=%: 1--l2.JIJ:fl:%: 3 40)"'1°"h:6ll:.Ett0)7~ JlttaJrJO)~lliS 

*~l-;t-$:a:--8"trEJIJJ: "'iiltR.~tl.7.>' nuta ( 1) fatltO)JJIU1;Vi:Jjj(~7"'7 ....... * 
td'il'i~~l:.IAJ~O)~:a-:fl-t o ~O)fiW1* ; 

15 ( 3) EJIJ:fl:% : 1 --£JIJ111=% : 6 O)" 'i°"ntJll:.ta•O)Y ~ J ltEJIJ0)4:t$'£ 

k1:t-ms:a-~tri!J1J J: ~ iiUR~no, niJie. c 2 > Ett<T.>n~.r-:?"=r r, -£t=. 

J:tlt~~.H:.IAJ~O)~tt~ifr""to~0)1Ji•f*; 

( 4) £JIJ11=% : 1 --fi2.JIJ:fl:% : 3 4 0)\1 'i"tL:6l':.~*l0)7 ~ / fttEJIJO)jg 2 

&toJ:tJ/-£t.:1'icdO)/ ~ /1ta~t1S1tf!.<T.>1 ~ ;•~~1:.••~nt=.1 ~; 

20 eJ•JO)~tflS-£t=.1:t-ms:a-'2i'tr£J1JJ: ~D~no, tiuaa c 2) aettO)uu 

.r-::1'=r r11W1* ; 

( s) iaJ!Jift:% : 1 --fiaJIJ:fl:% : 6 O)" '1°"h:6)l:.iatt0)7 ~ J 1212.JIJO)jft 2 .fll 

:tdJ:V/'£t=.l'iC*tltii0)7 ~ /ft~:l;;i>Sf&<T.>7 ~ Jft1Jil\;1:.tl:~~tt,t;::7 ~JM; 

EJIJO)~$'£t;::f'i-$=a-"2ibtaJIJJ:: ~ iltR.~tLo, oowc (4) ia•O)Jll:J.amJjj{~ 

25 :1'=7- ....... "* ; 
ca> iEJIJ:fl:% : 1 --1C.J1J.lf% : a 4 <T.>1''i'"n:1.1)1;:tett<T.>7' ~ ; n1aJuO)m 2 

fll:;OS o...( ~~, ;t 7-~==- ~, .r< !J ~, ...( ~ P ...( v~-£td:t!/'1v?' ~ ::.--l;:••a.n, 

tdJ:V/'£t:J':tC*~Q)7' ~ .lfit1.i1':l>i.r< !J :Y~t::J:to-1 V~l:.tR~~tit~7 ~ 

Ji!fi2.JIJO)~$~t::11-$;a:E;btaJ1JJ: "•tR~no, ME (4) re•O)JJtJJtn: 



W000/06595 PCT/JP99/040IO 

'1(~:1''7- l'"ii•f* ; 

< 1) 1a~J:I=%: 3 s ....... iN2.~J#%: 4 o (/)v'-rni?~t:.i8*l(J)7 ~ Jfific~Jt7)£: 

;~*fd±~t-'@i'ttE~IJJ: .,lltR~n.o, r.r»e (6) ia*4'1.>J11SmM(~:1':r- 1'"• 

•<*; 
s (a) Mia <1) ....... (1) (/)1t'i'"n]}~1:.~•(/)•m:Jft~:1''7-1'"~J:a-t-'1.>'M 

lff.jt;Q~l:>ll!R~ho:Ptt< ct i fia-:tr~~~e: L. "C~:frc --ct.to, DltJ'1.>fttJR 

1i!J"£ t::. J'i7~M ; 

(9) iftiia (1) ....... (7) (/)v'i"'nti~l:.E•<l)JllBJJR~:1'7-1'"*td'i"t(J)a 

-~~~-~-tQDNA(J)~~<~~1•t-i3'1fTQ•~~DNA; 

10 <10) M~<9>re•(/)a~x.oNA~~m~~"C~i:>n?o~Y~:1'~ 

' ( 1 1 ) ~ ( 9) wa•(/)*JUl ;l DNA* td'iiftiia ( 1 0) actt(J) *' !J ~:1''7-

r~~~~~ c L. "t°~flL "t"f,tQ, Dl$'1.>~-~J~td'J:7~; 

. < 1 2) Mae ( 1 ) ....... ( 7) q; v 'i'°ni.l~1:.tatt(/)~ ~::t'T l-!' 'b L. < J±-t 

1s -~a•f**td±ei1~e < 1 o) aattq;~·D ~?"=r rt-i3'flL --rtt0Blll'1.>~t1Jr•; 

< 1 a> oore c 1) -- < 1) (})v'i'"nt>~,:.aatt(J)BitlmDK~:1'7- ~£t=.f±-t-'1.> 

1'•f*~:.!lt¥4l¥.H:.~ftT o mf* ; 
'('1 4) -~#S:l*(J)••~nt=.m/jj{~~~~ttQ~»§(J)~[iit:., HLA 

-A21JLDKcMia (1) ....... (7) (/)v'"'ftLti~1:.tc•(J)dt;l:JJi{~:1''7-~*td±-t-

20 ~-~~~<l)~~~~~~~~~~om~~~-~; 

< 1 s > nufe c 9 > tett'1.>a•x. n NA* t=.tteuae c 1 o) re•(/)~ Y ~:1'7 

r~, JJl!il.D~r:a *(/)-'"fft ~ tit=.m}jj{~~m~tt .o *1HJJ8ir.i&., ~ * ~"C~i ~ tL 

. ? o , Mtc ( 1 4 ) fa•(J)mJjj{~71'*11!1! ; 

( 1 6) WJ-rr! ( 1 4) * td:t ( 1 5) ~-o)t;t}.ij{~~~.ll?!t-UJ1l?i' c L, "C'E; 

25 1tf L -C ft o Di$'1.>fftb1 ; 

( 1 7) H LA-A 2ml*c iWHB ( 1) -- ( 7) (l)v'i"ni.l~l:::iatt(J)ftj$mJJj( 

~:1'7- ~~t:.1i-t(J)~•f*c(J)*lft~~~Atrbt::.i11t-to~Jm•ilttT~Jm: 

< 1 s) Wine < 1 1) ~c.•(J)~na~~ttT*P!fl~lr~~?i' t L- "C15'1f L -ctii5 

. 6(/)fft~~J ; 
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( 1 9) ~1£16=%:b~F ERM B P-6 7 2 6 ~~.Q, J:ia ( 1 7) 'ieiltO)filB 

.IJ@l{li!f~TfllUIBYK-E C ; f,t t>'Olr. 

(2 0) R1Iia (1 9) iailt<7.>YK-EC~Jf.l\t'o::.l:~4tlU:i"".Q .. ~ 

-? :/' .r~ !I Jl* t~ f-;tBllSffl:Jjj{ .r.:?"::r r (/) IRJ Ai!1.7~ 

5 ~~~To 't>O)"e~.Qo 

~oo ~ni"" o t;::lf.>O)Jl:a(!)m• 

*Jflflllli!f'fl, *~OO•r.mn.., "t ruM~:1'7- r J l: f-;t .. B._JJJ{-? :/'"'~fl 

SART-1 (].Exp.Med., 187:277, 1998, JE=~lllJi97/46676%.t':/'7v~ 

10 r) 1:IHf~0)-~~:1'7- r~~"?'"C .. tr~"?H LA-A 2mJJiU~~it L ""CtilB.fl-fa~¥-E 

T*4UB§ (CT L) l;:.t ~jl·~~.QJMjtfL}jj{~:1'7- r~ttiTa i""t,t;b't;,,. !Ell 

~DIUB97/46676%.t':/'7v~ r(/)ifaJ'J11=%: l l;:iatt(J)SART-1 (!)7~ /It 

~j0)-$J:" f,t.Q~-:;t'::f- l"~(l;;,"'.:>-C, tJ~~ .. 11£~7"7- r ~ H LA-A 2 btmtc!::: 

O)~i;-*lit1*il~CT Ll;:J: "--~~.Q .t? ft.~7"7- l"~(l;;,nJ'i .. ~-s AR 

15 T~ 1 0)7 ~ /fiJIJ'flO)jf]fiiJ't.toflt:fllr.#i""o~o.fiifl.to~~(/)~7"'7- r~~...., 

""C'b ... :£:""C, *~1Jfj<7.>Um}Jj{~:1''7- rO)c•1;:~*noo ::.(l)J::? ti*~IJfJO) 

uu~:1''7- rl'i, s ART- 1 Q)-1$.t "t.t.QU~7"'7- t:~-a-PX: L,, ~~ 

7''7- 'I'° t HL A-A 2ml\~(J)•it-<*:b~C T Ll;:J:: ~il-~h.Q'/J~et>~ ... T~b 

~{~:fi!J~7'7" r:OSdml{~7'7-1'° t L-C(J)fflf-i:~.ffi"".QtJ~1S't1~~*Mitlll11fl;:Ja 

20 tt(/)1.f~J:{Ji~:l@*:b~~JmRTm11.tf~'"l*Y ~~...fi""o::. t 1;:.t " .. IRJ~o.:. t 

:b~"e~ oo 

.:. .:. '"l* .. ~:1'7- r(J)-a-PX:1;:"?\t'""CJ':t, iil1it0)~:1'7- t:{~$1;::to11 '-Cm"' bn-?> 

1i71H;:~ C ""Cff?::. ~ii~~~ oo ~~~1.77* ~ L ""Cl';t, )C~ (~-:;!' ~ ...( r · V:/' 

~V.A (Peptide Synthesis ) , Interscience, New York, 1966; "!T • 7'r:i7-1 

25 :/' :X (The Proteins) , Vol 2 , Academic Press Inc. , New York, 1976 ; .r.:-:f 

::r ritl£, jLif (:f*) , 1975; ~7'7- r~JJl0)1'•~~• .. jL* <~) , 19a5; 

~-~O)JIJ~ • m 1 4 ~ • ~7'7- f."~PX:, 1AJllilfJiS, 1991) t.t c!:J;:.E«t~h 

""( \t 'Q jj'~;i)S••"f t,·tt,.Q o 

*~ij.IJ l~:to\t '-C, rtt LA - A 2 j;t}jj{ ~ >tt-a- L -CC T L 5;: .t ~fill~ ~.Q J 
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~J'J:, *~~O)dj:jt/jj(~:1'7- ~~tH LA-A 2m/jj(~~~ L. "C11J-ft-f*~~pj{; L., 

'/J);/J)ofiit-1*~ c TL t>~m-r:~ o ~ ~ ~v'? o 

J}JJj'Bfltt~ :t'"f- }:';QtH L A - A 2 tJL/jj{ ~ ~-g. L. "CC T L l~ J:: ~ l!ll ~ ~o '/J) 

~75), '"tftbi'.:>~~:1'7- ~iJtH LA-A 2 ?tiHRi1:C7)JIJJU~:t'"f- ~ ~ L. "C©ffl 

5 M:~1f L. "Cv'o ;/J)S;/J)l'J:, -f§iJ*.Ji, J. Imrmmol., 154, p2257, I995lt.fat0)1Jjj!if 

~~t.J:: ~ilJ"'o ~ ~;/Jt~~ Oo Af4s:tt.Ht.J'J:, H LA-A 2MHO)t l-;t;)i:,* 

m.lfn. !J ~ ""3*~ •• t.., .,., ~ • t"' t- p -r:~:t':r r---~~o t.. -c~JM: L. t.:.tilt., ~ 

{~~:1'7- }""~ .l'~Jv .A L. t~ H LA-A 2 rlttmBll~~J4t'l~Ht.;ga-r 0 c T L 'IJ'Sa 

?f: ~ho '/J)~i>),lt. J:: ~ IUtt o ~ ~;Q'S!!~ o o ~ ~ -e c T L C7)ti1#0)1f1!\UJ:, 1Jd 

10 ;tt!, 1JLJjj(~?"7- ~~~~JJ@llt.~L.-CCT Lil~im1:.Tolik0)~.-{ J-.;tJ.-f ~ 

(ffd.*J~FN-'Y) Q);fi~M*jtgf3{1j~~ (EL I SA) ~'t.J:: !> miJtt o ~~I~ 
.t-? -cil~o ~ ~tit~~ o c -tO)~C7)t/LJ.jj(~?"7- r.~~~JJ§ Ctll¥Jita.IJQ) ~ L. -c 

J'i .. ff~X.•'i, HLA-A2mtt"l";t;;,ot>tJ*]ugf'!.~:1'7- .,..~~~tit.X11, L.-Cv 'O T2i$111.D§ 

(Immunogenetics, 21:235,1985) , ~ o v'f'J:Hl.A-A2 cDNA (Genbank Accession 

15 No. M84379) ~m:1'7 .A~ P'~COS-7M.11?1 (ATCC No. CRL1651) ~VA-13*PI~ (J.!IH~ 

~~m*"'~•rr) ~r.•A. Lt.:.lWllllti ~·~r.M L--cMan~7"7- f""~.1{1v.A t..t:.*P!ll 

;Qt~~'fb:hoo *t~, 51Cr"t"tlilllL.tdit}jj{~:1'7- l-1R:~till!JJ~Ht.:MTo CT LO)f]j 

1't'!. ~-~ o if~ (61Cr !) !) - .A 7 "!}' Y .-{ , Int. J. Cancer, 58: p317, 1994 ) l;: 

J:: "? --r 'b -~ 0 :::. ~ :b~-r:~ 0 0 

20 ~o v't.t, HLA-A2~tt--e~o ~~P'i~f-£~7"'1- r.~~~~~.xm L-C\t'oT2'4UJJ@! 

(Inmrunogenetics.21:235, 1985) , ~o\t'tcl:HLA-A2 cDNA (Genbank Accession 

No. M84379) ~~7"7 .A~ }""~COS-7~.IJ@ (ATCC No. CRL1651) ~VA-13*111~ (l!!~t 

~~m*IB.II8flfi) ~;:~.A L.t::.*111.l!l~~L.-cni1~~-~:1'7- f""~.r~1v.A t.., ;:.O) 

*tlll!l;:"if L. -C, *~IJJ 't.;to1' '-Cti.ll. ~ :hf;::HLA-A2jfi}JRttCl)CTU*~;bo YK-EC (~ 

25 ifift:% : FERM BP-6726) ~iJUie~1Ji-L. it CT L ft}!~~~ -it, ~ti,&;, C7) C 

T L'/J~.i!~"toflkO)~.-{ 1'.:iJ.-f ~ (Jd*-.t.fIFN-y) Cl);l:a-3l!J~o:::. ~ ';:J::-::> 

-c·~h fl~o .":. ~j}i-e~ o (J. Exp. Med., 187:277, 1998)' 0 

~xCl)J::?~3l!J~a-,~rr&am~~~7-~Cl)~~~J ~f$To:::.~tcli> 
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HLAm.mn;::*li-a- c "Cft~ ~ no.m»;.: ~ :1':.r r O)D2QIJ 1;:: •±i> .o mJ1.11tt < .::e-:r--
:7) titiffET o ?}t, HLA-A2l;::llJ l-"CJ±J».rO)~ 1 l;::~ l.-t;::=E·7"-7i1S~ bt\,-ClJ' 

,0. (Inmunogenetics, 41:178, 1995, J.Immunol.,155:4749-4756, 1995) o 

5 . ~ 1 

HLA-A20) ?' ..{ :1' N*!lfiilt>:i.b 2i=J:j0)7 ~/ft C*fl0)7 ~ /ft 

HLA-A0201 L, M v, L 

HLA-A0204 L L 

HLA-A0205 V, L, I, M L 

10 m.A-A0206 v, Q V, L 

HLA-A0207 L L 

(~:1'7- }:'C7)-;li:~J±B--117 ~/ft) 

:f;E-?-C..; SART-10)7~ /f:tiaJILI:: .. ~O)J: ?fct.::e-7"-7#J~~~To.....:!:1'7" r 

15 $~~niJ~~:1'7" r--a-mt7*1;::;1;~-e-J;JG c .. ~~:1'7" -r~nuiBBIJIQ~:1'7- rO) 

ilJ:Q::ttH;::-m-to ~ ~ l;::J: " ... *~P,l'IO)HLA-A2~JR11:~~:1'7" r~iHRTo 

~~:lJ~~~oo 

i""fct:b~*~OO(J)mRt]jj(.....:!:1'7- rt L -c ... SART-1 (})7 ~ / fttaJILI:. .. niJfiB 

(}) J:? ti.::e-7--7.tW~l;::~t>o~:1'7" r-e-~"".:>-C ... fJl"JH LA-A 2 mJ;}\ ~*lit} 
20 . c-c c TL 1;::J: "a•~~o J:? tiDtJiimmc..-..::.7"7" r:OtflJ~~noo A-l*t'.191;:: 

J±, EJIJ.f1:%: i -EJU.f1:%: 3 4 O)v'i"nt>:i.l;::iBtt0)7 ~ Jlt£JIJO):£:$*f;:. 

f'i-$~~.;z;. .. iJ:i."JHL A-A 2fiL)jj(~*1i~ L-CC TL G;:J:: "i!8~~oU 

mjjj{ .....::.7":r r:lls••-r bno 0 .....::.7"::r r-O):fi: ~ ~ L -c 1:t.. H L A - A 2 m:mu;::~-B­

L--ctl!~~no ~1t'?"'Jf\tt>:i.b, ·8--117 ~ /ltUt>t~.:tbhoo 

25 ~ ~ ~ ... £JtJ•%: i--~J•%: a 4 0)1t'-rn:0:i.1;::iQtt0)7 ~ /l!tif.JtH;:::to 

v'"C \ .:t"O)ii!JIJO) r:£:$*td±-$~~.7j. .. :lJl"JH LA-A 2;J;tJ.Jj(~M-ft L--cc 

TL 1;::J: ~i!•~~o J::? IJ:Ummc~:1'7" l"J ~•± ... J;(""fO)'bO)~m-to 

i) &JIJl=-f;-: 1--nr.111•%: a 4 (J)v'i"ntJll;::iB:fJt0)7 ~ /~JJ:: "tcto~ 

7'7- t:'~td±ICJIJ#%: 1 --EJIJ#%: 3 4 (J)v'i"h:Ollr.E*G(J)7 ~ / ~JIJ(J) 
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i!!ft Lt~-:tts~ J:: ~ ti o~ 7'7- r ; ~ td'i 

2) J:.aa 1 > 1;:anSLt-::.~7'.:r r~-@itt,.,e,7''7- r 

~))~ -C, ·tJ"~"'? H LA - A 2 Q 2:: 'Nift L ""CC T L l;: J: ., JM.II~ tv1i.Q J:: ? t,tA.. 

7'7-r:a:tNTo 

·5 -~~~ .. nuiret) j0J:V2) <l.>~7'7-rCJ)*~c!::L""CJ';):, s--117~/fit& 

j:d;%Q)7)~*5•'fbhoo '£tt., niJiE2) <l.>~7'7- rCl)fJiJt L ""C, ~J-%: 1-­

-~J#%: 3 4 <l)v'"fni')li::iatt<l.>Y ~ JitEJIJC7):i:-Jit:a:-@i.1J., ~7 ~ /IUCJIJ 

J:""t) NU1JJR.l&V/J<.J'iC*Wit)J!PH?::-Jit1tV~7"7' ¥ .. EJIJ11=%: 1-....EJIJ# 

. ~: ·3 4 C7)\.'"°f'h:O)l;:faifi!tC7)7 :3: / •E?UCJ) C*~*fd'J:N~1Jf.IJC7)/ ~ J it7)1 

10 .X~ L, "C~b;tt,.Q 7 ~ /ltiic?UCJ)N*~.:&V/J<.J'J:C**l;:f&C7)7 ~ / lt?Jl{>j-jjp 

'L ~ f,t o.r?... 7"7-- t-"-C:;f; ~ ""(, jj:\"'? H L A - A 2 mJJi{}:: ~ft L. ""( CT L i;: J: t) i!B 

~~o J::; f,t~?""f- ri11*l'f bhoo 

ooEJJ1$m}Jf(~7'7- }tel)? 'b!ffiit.tt;,C7)2:: L ""(f'J:, E~J.#%: 1 "-'ia?U#%: 

· ~ ·2; o <l.>v 'i*:h~llcie.8<7)7 s: / ltffil~JC7):£:tf6* t-::. r::t-mstt :J.J... ;O'.\"'J H LA - A 
., ~· ... t5 . ·2·h\:Jjj(}::**ftL-CCT Ll;:J: tJ•B~~o J:? t.tUmJJI(~-::t'"f- r;i}t*5•ft;,;tt, 

-5 0 ~ ~ -C:~f.t7 ~ J fl~?IJC1) f~tfW~td"J:-tfl>:a:l3l-J., /):i"'JH LA-A 21/i:Jjj{ 

-·t:~-tt L ""(CT Ll;:J: ~i!-~tL~o J:; t.tDifiimJjj{~--;/'=f- rJ 2::l'::t, ftij~ 1) 

~J:Vt2) Cl)A..-;t'"'f- F}::faJ~(J)~/"7- r~mTo 

' '-flj}:: L '"C fEJU#%: 1--wa~J#%: 6 C7)lt\i*;h,t):il;:j'tl.C7)7 ~ /~je7) 

2o ·.. ~°*t~J'::t-$~~7-J.. .. '/J:\"'?HLA-A2Q~~-ftL-CCTL,r.J: tJB!la~tL 

":fij.6 .t? f,t~~7'"f- r;01*•'f bnoo ;::: ;::: -c:~~7 ~ JllEJ!JC7) r:£:$~ 

td'i-!$ :a::-13° 'h-, '/J:i"'J H L A - A 2 f;tjjj( }:: *lift L -C CT L ~;: J: t) 8fia ~ ~o J:: 

; ~JJUMJjj{~7''7- rJ 2:: J'::t, nua 1) &v 2) C7)~7'7- r 2:: l'RJ.1iQ)~/""'f- ¥~ 

tlt'"to 

.. 25 *~1ynr_:l3v'"C rumJJj{~7"'7" ~ }::1!~1¥.J~;::.IPJ~Q)*tg:~:fr-t.o••f*J 

<~r, ~~7'"f- ri'i•1*~111&1-~-a-;q~~:o) ~•'j:, *~JMC7)Ji11f)l.}Jj(~ 

7'7- ~C7)7~fM~J(J)1-lfc'11C7)7 ~ /ltlt~~&~Lt~afc~~;l;;>~"C ~ '/Jl 

"'?H LA-A 2j/t:Jjj{l:~~ L ""(CT L •;: J: ~ afll~;tt,1'Q}:: v'? ~~7''7-

·~ c!:: L ""(Q)~~:ffT.Q °bCJ):a:v' ?o 1-ttt:>'b, *~ijij(J)QmJ.Jj{~7''7- }-'"Cl)/ 
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~ / IHC.?!Hr.:M L -C 1 'i f.:JJ:ltll<1.>7 ~ / lt1Jtlif:at~ Lt~ijfc~1*\!'ib....:>-C .. '/J:. 

--:>H LA-A 2 ;J;tljj(l:Mit L -CC TL lr.J: l'J 511~~.Q l: lt'? bm]jj{~:1'7-

r l: L-C<1.>mtt~tto 'b<1.>J'J:~-c .. *~1Jij<1.>Ub~:1'=r r-.Z1J«s=CT.>ta•1r. 

-a-'inoo 

5 :: :: 1!-7 ~ / lt!lliCT.> r&~J !: J'i, 7 ~ I lt~1'CT.>8jl, !J(~JlV /JO'i# 

JJo· (~:1'"T r<1.>Nd, C*ttl""-<1.>7 ~ /lt<1.>{-f;/Jp'b-a-tr) ~#~L, tif'j:. L( 

J'i7 ~ /lta£CT.>Uti~•~tt>hoa 7 ~ / lt~£<1.>t1•lr.~.Qafc~CT.>t1-a-, fR 

:ll ~no 7 ~ / lt111i<1.>lk:Ja .t tMlrflJ'J:, BJIVCJjjt~:1'=r r l: L -c CT.>~ti~a~ 
~n.QISJll'Jf:f:#~iboo *~IJJ<1.>dd~:1'7-1'"1jJ1Jf*;<1.>~~ l: L-Cf'i, nbie 

10 JJl1imJjj(~:1'"T ~ l: IPJ;filr. 8-1 1 7 ~ / fitUti~tff'i Llt'o 

;tlr.aee;Lt=.J:; Ir., H LAmJjj{l;:filiff L-C~~tL.QfJCJjj(~:1'7- r<1.>EJJHr. 

t'imJIJJtt (.::e-7--7) ti~ib l'J, H LA-A 2 M<1.>tl-a-.. ffij~ l l:'.:~ L.f;:.-=E-7-

-7tJ$~ btl--Clt'o (Innnunogenetics, 41:178, 1995,. J. Immunol., 155:4749-

4756, 1995) 0 'it~ .. ~.::e-7--7J:!:l'J~o73:/itlr.l'tfE!<1.>ttfl.a-~--:>7~/ 

15· lt1;l£'bi'f~~.ho RfMtiSiboo 1.t-?-C, *~IYJO)li1Mmmt~:1'=r 1'"1'i~1*<1.> 

~J l: L. -C ~ ta~Jift:% : 1 -i!ic~Hft:% : 3 4 (tff 'i L < f'iE~J41=% : 1 -la?JJ# 

% : 2 o) <1)lt'i*nti:.1;::rett<1.>73:/it~J<1);-i:,, rrnra.::e-:r-71r.ooe, L-c7 

~ / itCT.>jRjltJHiJ~tif}lJW, i""fJ!b'l;,M 2&iOJ:U/'ifd'iC*W.f<1.>7 ~ /U 

£~ftl!CT.>7 ~ /1t~11ar.tR• Lt~7 ~ /itia~JJO)~~*td":t-1'$-t-"EinlJdmmc 

20 ~7'7-1'~-f*;tiS*~j btLoo lif* L < J'i, jg 2fll::JaJ:V/'ifd':tC*W.f0)7 ~ 

/ lt?1£~nbi!-=E-"T-7 J:fl:jltJSPJtmfJ!7 ~. /fit~lilr.IR• Lt~ 'b<1.>, TfJ!b'l;, 

E~HI=% : 1 -ifil?IHI=% : 3 4 (tff 'i L < f':ti\iWIJ41=% : 1 -E?IJ41=% : 2 o) 0) 

1t'i*n'/J:.lr.ia$.Jt0)/ ~ /ltE~JO)al 2&.t-0-1 t-r::..--, Jl "T*==-::..--... r~ Y ::..-- .. -1 './ 

o-1 v::..---;:.td':t?"°lv?' ~ ~lr.taM: L .. :toJ:tJ/:ttd':tC*Wil<1.>7 ~ /ft~£~.1'( 

25 9 :.----;:.tt:J':tP-1 v:.---1:.w~ Lt~Y 3: / •1a~J<1.>~tf!S* td":t-'"6-t--a-tr~~ 

7'"T t-~•f*ilS*~j t>tLoo ~7'7- r<1.>:fi: ~ f';t.. H LA-A 2 jJ(JjjU:.fili-B- L -c• 
~~no l:lt'?.fl.R-t'/J:.~ .. 8-1 1 7 ~ /ftflllilSff-'i Llt'o 

-fJ~c!: L-C .. E~l#%: 1--~.1#%: 6<1.>lt'i"'tt.tJ:.l:.ifattO)Y~ /~~JO) 

m 2&:toJ::U/:ttd'J:C*ttl<1.>Y 3: / aa1'~ftl!CT.>7 ~ / lt!llil:.111• Lt;:.7 ~ 
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/f*fiaJ!j(J)~"itdi-tflS~~trd#i:JJi{~::f7- t-"'01'$:7)S.lfbtt-, Jf* L< 

·J±, E~J-%: 1-E?ll.fi%: 6 (J)\t'-rntpl;:E.(J)7 ~ JltiEJIJ<l)m 2.f.\L~P 

.{v~, ;l.,.;t;::.~, /~y ~. -1 >'P..{v~'£tdi!l';v?' ~~~~UL, j3J:V 

/'£f~ttC5K-~.1~ !J ~"i tdiP-1 v~,~-~ Lt;:.7 ~ /ltE~J<l)~$"itdi-

~ f/ · :~tffs~-3unb~::t7 rfi!f!Jf*7)S~•-Yt>tLoo ~nt>®at~~::t'T r(J)fiJ~. 
-t--;tt;en, ~J.fi% : 3 5 -ftC.~1#% : 4 o ~~To 

. ·~ . 

.. i 

~ta, *J!OO<J.)~~:1'7 t-~•f*l'i, *~PJJ(J)DmJjj(~::t-r r ~ !RJ;fl 

·1~~ -~ ~ ti.o~:1'7 tt~nulle~::t7 rftrotWl~1'"1~ft.r& t..., ~tt~oiJBEU 

<' ~~:1'7- J"'<l)llJ:Q:".~~;:flt't"o ~ ~ 1~ J:: t>, -~Jjj{~:1'7 r ~mt~(f{Jt~IRJ~<l) 
· ·~~tt~~T·~d1~~:0\~IRJtto.:. ~ ti:t--e~ oo 

*J!M<l)JJl'.!lbtJjj(~::t7- r*td-t-t(J)~•f*t;t, 9tl< ~ i 1f.l"itdi2:ftltt 

..tlld'j.ft~o ~ ~ 1~J:. ~, 11•(J)rt!f1rrli t:J;t.:Y§Jm!J l: v·cd-t .o ~ ~ n~--c: 
·
1

: ~ oo T~bl:>*~IJH'J:, b1JL.fjj{~:1'7 r'£tdi-t(l)fi~-f*:~:ff~pjG~~ L. "t' 

::a:w-toU(J)fa~U"it~:J;J:-T,~~J~D-toi(J)-e~oo *~OO(J)JfJl(J)fh• 
r . :,.• ~., ... i ... .. 

·15 "'1f!Jj:tdi-YtttmlJ~HLA-A211tti.l\"JsART-1 H(J)ftl;:~-9--to ~ • 

. fi .. _, ~~}J§(J)HLA-A 2mJJJUr_~JJj{~::f7- r£tdi~C7)1'}~'*~~. ~(J) 

:.'*~jpt~~iti (J)Jil..A-A2~f- ~ jijft-t .o ti~, * tdimMC~mBD§r'-.m:mi ~ iA "£ nt;: 

.. ;fi, H L A$l:Jl( ~ff.lift L. -C:fc;lftf*~W/i.t L., ~*lftf*;QSf;LJJi{tf~*Pl.IJ§~ffiH~i\li1'; 
• JC 

.. 'tl[~;:;ti ~no ~ t: '~ J:. ~ ' m:~ ~ ttt.:H LA - A 2 ~~~JMt9 c TL '/JS 

:2o , ' ; .3& L -CJIJ.aitlBJJ8~iilfi4T ?'> ~ t ;O~'t"~, q;t":J -c, U(J)fft•"i td'±-T§JJ:Q$Rf~ 

· :t: f.too 

-SART-1 J'i, tiS, Jljii~Q):.ii~J:.Bt:fii~l~JA-lr.~mt..."t'v'o(J)-e, 

'·~ -~~P,ij(T.}JJbC7)~J'£t~:Ji.:Y~H'i, liffl~lm<l)JA1t'~ ~]}~~J~tf.>oo ~ t> 

1;:, ·0urea~J:.&~~±, f~~~1iiM••¥!1r.~tta-~-r.:. ~ 7J~~\t'}}~, * 
·25 · ·'.~i9J(J)ftl!iO)fftbJ~f*fflTo ~ t 1;:J:: '1, f~*~J:lfo.:. ~;arnr~t fJ!oo 

-*~JJJ (J)Q(J)fa~"£ tdi7Wi~H±.. '4Bll~~~~*~-Hr.J£:1LT o J:. ? 'r. 

. '"7~.:i./~Y t- ~ ~ bir.~Jf Lt~~, *-tf-:J}(O)~J~Hr. L. -Cf!i4T?'> ~ ~ 7)t~~ ?>o 

7~.:J./~~ 1' t L.-CJ:t, Jt~ (Clin. Microbiol. Rev., 7:277-289, 1994)l.:-:jBC 

(/)t(J)ti~·~~~.fflPill-elf>oo '£it, 9~>'-A~J, i«f:\Hlµm <!)~-:;(''~~ 
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~~itt.:.ti~~(1)•1ft !J~~¥~M~~it~lmJ~~t~;t;tt,Qoa4~ 

~ t.. "Cl'i, .B!Rtllh &:r~-S- .. DJUiU.Utfd! ~;as~;t btLQo fmjtp(l)*~IJIO) 

Rlim»it ~:1'7 I" (l;,o" 'J'i :t (J)il2if*(J)tl ij.:l:J'±.. fftlH~ ti1J(l)~J!... Jj,#(J) •• , 

-f*lt~l;::J:: ~ •n•-to:: ~ ~s-e~ ot>t, B'M'o. OOOlmg--lOOOmg, !if~ L. < J'± 

5 0. OOlmg--lOOmg, J: !.I "/if*. L. < f";tO. Olmg -tomg\!';b !.I .. ::tt~it f:l fd!i,' L.lfcJJ 

l;:: 1 @l:li4To(J);Ottl}~ L"'o 

~ b ,;::, *~IJJ (J)QO)fftbl~ tr.J'i76Jj1lf1 ~ L. "C.. D1J2(l) J: ; ';::*~IJj(l)IJI 

lifJL!ij{~:1'7 ¥*td'i:t(J)fi~f*~;fj"~.6X:5J ~Totifr(J)ftf!, Q.(""fl;::l2J5:""o J:; 

l:., *~IJIO)JllfMjtJjj(~:t'"f' l"~td±:t(J)Jjlff*~::z- l"ToDNA~~~DN 

10 AC7)~Qlitll~if.>o~ !J ~7'"7- 1'"''b .. *~IJJOJJll:Ja(l)t{tbj"~fd'i76Ji1flj(J)~ 

µ15} ~To::. J:: ;OS'"t"~ oo 
-ttd!b~ili• .. Clfc(J)C T L:r. ~ t--:1'~i!l!~~ittr. .. \l':b~o r~ !J t-­

:1'J ~::i- f:-ToDNA~ .. DNA!797":..--l;::~JJHi""o.:P~;Olffl\l'bkL"C\l'Q 

(-0iJxJ;f Journal of Inmmology, 160, p1717, 1998fJ! ~~-ft«(/):: J::) 0 ~-?"C, 

15 *~IJIOJUm}jj\~7'7- ¥*td'i~(l)Ji11f*~::z- J-.~oDNA~11'fl< ~ t 1 

· ii* td-;t 2 &W.~ ~-It' o .:::. J:: 1;:: J: ~ , ~ ~ 1;::•-;tPJfiW: J:: ~ ftf!O)JltlU~:1' 

7- ¥~::i- J--..,.-oDNA~ti!l!~~ito:: ~ l:.J; ~fF-~ntr.d;tDNAa-, 

ii~ tl~m~? ?'-lr.M..ij.iAfi::. ~ 1:. J: ~ .. QC7)$8J ~ td'±.:VIW1f!J(l)fl"~.6X: 

fi~To.:::. ~;OS'"t"~ oo *.t= .. !liJiBOJ*-6.~;tDNA~tltbJ*td'i.:VWi~lj~ L.-C 

20 JDi,,.Q(J);Tj.fj! bi", ~~*-6.~X.DNA~m±ifilB.IJ&R\!'~m~it"C~btLtr.~!J ~ 

:1'7" f°ti .. UOJt&Hl* tr.J:t71W1f!J(1)~~Jnl5i" ~To::~ ;Ot'"t"~ oo 

:: ::. '"t" rll.•X. D N AJ J':t, DNA frpj;iQ J: VJi#O)il:~-=f I~1¥.J-=J?4'lH;::£-:S 

~, fiJ.~:J'f Molecular Cloning 2nd Bdt., Cold Spring Harbor Laboratory 

Press (1989)~0)~*lfl;:~\.'.~R,~;:fFltTo::::. ~~~'"t"~ '50 *tr., ::::. (J)il•.:t 

25 DNA (J)J!!I.~? ,Y--.(J)ll..ij.J6.1j. b, ili00£*:.jf~ •;:tx;i, 'ff? ~ J:: ii~ '"t"~ Oo 

fl=t! a tt.tr.*~IJJ (J)f!D.tit ;l DNA ii~, H L A - A 2 mJjj{ c!:: ii!ifr L. "C C T L •r. J:: 

~ ilB~tt#:5.IJl:laM~7'7- t:-~~ to~~i1~J':t, fiJX.J'fW.r<T.>JJ~';::J: ~ 1JllJ 

~ o.:::. J:: ii~~~ oo 
Tfl;b~~i", COS-7*'9001 (ATCC CRL1651) ~VA-13ifilB'8 C'-IH~~r.JrifilBl!mJ 

.• 
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Uft) ~"".-:>tt:jp!JH~~L., ~•~~Q••.:tnNAt:ttoJBm:1'7.A~ ~ 

-~, HLA-A2b~::i- ¥'t.OcDNA (Genbank Accession No.M84379) ~1f""to 

~!1:1'7.A~ ~~~?f:71v1'7Y.A7.:r.? 1--Too 1'7!/.A7.:r.?Ys YI±, -011 

-~t.f !J ~7.:r. !I l-7 ~ !/i;t~ (GIBCO BRI)J:ft) ~ffllt"t~ !) ~7.:r. ?".7-Y~f~ l:• 

~5 &r..t ~ft? .:. ~ ~~-e~ oo :t'O)~, HLA-1'.2~~~Jfl'ftO)CfL (-011.:ttiYK-EC, FERM 

10 

. ~' : . 

.BP-6726) ~JJPX.-C~.ffl~-\t, ~CTL;O~&~l:t'ii~'"to;fik(J)~.{ }-jJ.{Y (f§ij 

--~J:fIFN-y) O)ji~, f11J.:tl'£EL I SAWf~C:""t"IJtto.:.~l~.t.-:>-C, ~titiD 

N A~~ft;-ttt:1f'"to:O:.:S~ll~lifiJ~o.::: ~ :O~-e~ oo 

*~rJJ<7>*-llil.:tD N A~U(J)j~fi:M* td±-Y..IW~J ~ l-'tiiJ:fiTolJiH~f±, W. 

'}-(l)~t>~U ~tLtioo 

'"tf~:Pl:>, *~l!fJ<l).ll~.:lDN A~•nen>-H~~AT!>:7JW~ l--CJ'i, t).{ lv7' 

~? ?1-l;:: J:: o7JW:to.tV~<7>1i!!.0)7JW ( J:l >m~-1 .:r.!/7', 1994lF4.f.I %, 20-45 

1Jt, 'J.lflJO. 36(1), 23-48(1994L ~-~fffrJ, 12(15), (1994), toJ:.'Qt::. 

tL~<7>~HJJt:t'H) (J)v"--rn(J)1J~'biim'"to.::: ~ili"t9~ oo 

t)-{ JV.A~? ?7-i~J:: o7J1Ji ~ l, "'("J';;}:, fiJX.J:fv r l:I t) .{Iv.A, 7T / 17.-f Iv 

-~~-, 77 /00~?--f iv.A, .r...1v~.A ?.-f iv.A, '?? v:::.7 ?-11v.A, iJ~ ~?.A? 

. .-('Iv.A, ~ 9 ;;t-ry-{ Jv7', VY l::"'.A t) .-{Iv.A~(}) DNA?.-{ Jv.AJO';tR NA t).{ 

Iv.A l;::-*~JJI (J) D N A~*1l;t;.?.6A---C:•.A. T .Q:;lj~~U~•1 t>hoo ::. (J) i:fl-e... v 1' 

--P &-1 iv.A, 77 / t)..f iv.A, 77/M~'.7.-f1v.A, '??v:::.7?..f 1v.A~~Jf.J 

2o . v·)tt:7J~:0~4tlr.H* l-" "o 
-~<l)fm,O)~~ l--CJ'i, ~m7"7 .A~ ~~~H€fj~fl'l~;:t')l:lfi".0/J~ (DNA 

9?~!/~), !J~Y-A~, 9~7.:r.?7Y~ .. ~~!;P-{Y~~?V3Y~, 

9 ~•jJ1vvr.7 A~, .:i:. v? J-. o ~v-vs Y~~:h~¥~f t>h, ~~~DNA !7? 

~!/ft, 9 ~Y-A~~~ij:"i l-1t'o 

25 *~f!JJQ)Afi~.:tDNA~~lfgU::~-~ l--Cf'F.ffl~-lt.Qlr.1±, ~~DN A~iti~ 

f*P-H~il.A. T Q in vi VO~, :td J:t)tt }- 7Jll ~ ~ o'-IQ)•.fl~~-L,f*;1. "t"D NA 

~~*'11.00Ur.~.A. l,~<l)•.IJ8~~J*.ll~~T ex vivo~~~ifbo O:t*-l't..f .:t:.!/.A, 

1994¥4J.l-ij-, 20-451{, JJflJJP):, 36(1), 23-48(1994), ~-~~flJ. 12(15), 

(1994), :toJ:V::.nt,(7)51.Jfl)(~) o in vivo~;}~J: l? jf-'£. l-v"o 
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in vivothl;:..t t> &-S-T otl~f'±.. fftiHH190)~/!. .. IJE~~·;:~ tt=.ifl~ t.t& 

4*-IB§l;:..t ~ :Ml'.4~~0o fiJitJ'f,. lft~, llJJJit, Bt""f, BtfkJ, fj~P'J~l;:.&lj. 

To::. c:b~~~ oa in vivo~l;:.t !J a4-totl~J'±, fiJxJ'f .. ~J~O)MJ~ 

-~c ~; o:O~ .. -Ml;:.JJ:UPl~~~o*~lflO)llJA;lDNA~13'1fTott 

5 M~J~c~tL .. JIZ .. W&;:.~t-r, 11:.fflO)t!i-f*:~JJnX..-c~.tli'o *t=. .. *J!fJJO)j.f!Jl 

.:lDNA~-a-iff-to !J ~Y-A*td±IMHt!1 *'Y-A (-e~~-1 t)-4 iv.A (H 

v J) - !J ~Y-AW) 1;::toli'-Cf'i, ftliaJ, ~~1llJ, )l,f:. .. ;}MllHi~JtUt1l!J~O) 

!J *' '.J-A!JmJO)~'fl~To::. ~ ;Ot~~ oo 

!t!1l!J Efl O)*~fJJ O)IUl.:l DNA (J)~:l;f'i.. fft!i 1§ 1¥.JO)~/i.. J!;f(])fpft$, -f*:ll 

10 ~&;:..t ~ •li.illB~"to::. ~;al~~ o'/Jt, li1K', o. 0001mg-100mg, !if* t, < J± 

0. 001mg-10mg0)*~000)M•*-o NA~' lfc a t~\r' L-lkJJ &;: 1 IEJtit4To(J)'/Jt 

if* Lli'a 

,fAJ:.OJ .t ? f.t*~IYIOJ*!l.•.:to N AO)JJltjJ!,;/f..r-..OJ~lj.l;: .t ~, j;tl{!tJJ'*IBJJ§ 

rJ-.l~~~IL-.:lDN Al;:MR;To~ !} .r::."f:r }':;Otjfj~mToo -t:-0)•, ~llfkl~ 

15. ff~~•t-r1:. Ctd!Mk OJ~.r::.-;1'7 riltH L Ami{~-~ t, -r•~l*~WJi\t 

L~ ~-~f*tJtj;tl{j1~14BJJ@~iliil;:.ifli.@~l;:.flt~ ~h.. ::. 0)-~~-~fl. CT 

L :b~-f*Pi~~·~l~ilM L-.. ~ b l~f:tU•JJ@:a:IJtllT oo J;.Ll:.OJ .t ? I~ t, "'C .. 

UO)fttltJUi:Yli}j;Ot)lJjJt ~ tLoa 

*~ .. ~•.:tnNA~~~~~-c~~tL?o ra•.:t~!J.r::.?"=rt:<*~ 
20 J±•1;:.~!J.r::."f=rr~JFT) J J:t, 001a1ut.:t..DNA~il~ti~m~11:57- c-011 

.:lJ'f p s v-s PORT 1 f,tl:) J;:..ll.3J.J6A,,~fF-~tLt=.J!m7'7.A ~ r~m=i:. 

·JJ@l·~-A L -rw•~-f*~~i.. ::. OJWn•-<*~iii~ fJ!;(gjf!l"ts:l&•""t 0::. ~ ·~ 

.t t> , ~!I • ~iii"" o ::. c :O~~~ o a ::. ::. ~m±jfll.IJS ~ L--r f'J:, :k.11111 t~ l: (/)Di{ 

~1:.~ .. M~(f).t?fl.¥•~~1:.~ .. ~m .. ~~f/.l:O)~-~~-OJ~~ 
25 ft. l:il~~•f t>hoo *f::.. .. m±~.IJS-.O)il~-t=-•.A~~ L -r•-;t.. !.I ~fit.iJ1vvrt) 

A~, DE AE-7~.A }- 7 ~~~ 11~ .. r~Jv.A~tt. c!::"il~~oo t(..l::OJ.t :H;: l., "'C 

fit;, ht::.*' !J .r::. ?"'1" t:J-;t, -:a)Sttf..Jt.t1:.-1t~~/JttH;:. .t-? "'C llltll*l•""t-?> ~ ~;at~ 

~ Oo *f=., ~~~!}.r::.?""'f' r:O~H LA-A 2mlii{~~~L ""C'CT L ~;:.t ~ 388 

~~oum:mc.r::.:::f~ t:~~ co ;q~;q~1± .. Ja.:tf'f~!l t:Z 7 7-Vti c!::'°(J)'**18 
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1Jen;::*:mtYJQ)i}! Y ~7'7 ~~18t ~ ibj:~··omJJ&r-rc~::1'7 ¥rfi-Jtt-~ c ~~ .. ~ 

(])fl, ~~77 1'1Vf Jt ~ H LA - A 2 m1Ji( ~ Cl)*l.g."'l;:::M l..- '"t'YK-EC (FERM BP-

6726) f,t. >!Q) c TL ~)JJJ;l '"t'fF.ffl ~~ .. ~c T L~i~ l,.. '"t'l:l~TolfkQ)-!T-1° 

1' jf ..-( ~ (ftt;lJ';fJFN-y) Q):ftt-1Jj£i"o::.. ~ft c+l;::J::-?'"t'aM)~.Q.:::. ~ii~~~ Oo 

5 *~lJij~~Y ~7"7 ¥t-UC7)ffJ~J]:td-:t.:Y~J~ L--c•m-ro~f;::~±, ;ru 
·»B*~lJio)~ ~::1'7 ~~ td±~ (l)ft~-f* ~ IPJltQ)~lj.Wfl, 8:4 »W:to J: 

tm4:1t~r.J: 1? .. ~.lfi""-3;:::. ~~~-e~ oo *~IJJ(l)*'!J ~::1'7 ~~JJl1iMf;:~ 

lJ.To :!: ' U~7l'i411.l!P-Jt;::Qk 1? ib*n, -t"(J)fl, *'81J&r"l~t-~lt-C1:. Cf;:: 

.• .it'o:3bmmc~::1'7 ~;O~HLA~~M-€1 l---C*-ift«tt-W*L-, it:f!liti*;O~m 

10 ')jj{j~juJj§~ffii&;::i*jf;fjU:fen' ~ti,, ~Q):ftl-frftfs:~;::«f84Q9fl CT L ;3t{;t;:JA]-z;~~ 
.. J. 

tf!llr.ftL-, ~ ~ {;::J:tU~@~Mllli""oo J2J-J:.(1) J:? t;:: L- '"t', U(l)ftt~J"O-J: 

7,H~~itnl ~ tL Oo 

*#§JJJJfi.. *~'1 <l)JJtJlW.JiC ~7'7 t:* t;:: •-:t-t:-<7.>1l•t;t;:';::~J4f19~;::~-€r-t om 
·f*~DToo ~-f*J-;t, fiJxJJ:, Antibodies; A Laboratory Manual, Lane, H, 

15 D. t:>'li, Cold Spring Harber Laboratory Press l:l:Uli New York l989ft ~lr.trott 

Q)jj~lr.J:: ~ ?;1JJ,,;::f¥1!~tLoo 't"ftb'l:>, *~fY10)1Jt1jt;'i:Jjj{~::1'7 ~'£tdi~ 

(l)tii•#:~mv,-cUf;:J:: 1'iiid~~~m:-to ~ l:'.lr.J: ~, astn:Jjj(~7'7" P­

'.it=.fi~(!)•~-<*t:aat-om-1* .. ~ ~1;:•±-tCl)mtt~t?fn-Tom-<*~~~~l~f'F 

-~~Oo $1:-f;ifs=O).ffl)fsl: L-'"t'Ji, 77.{::::..7.-f-?P-Y 1'~77-{-, ~gf$tf9 

20 -~R~•we,noo ~~~~Pm-l-:t, -{ A/7P ~ 1'W, h"Xff~~jJIJXf:~ (R 

I A) , ft~gflf:Q::~ (EL I SA) , itJ'G~olt'ti~*lllJ~~~J: '?iid 

!R""C!'~ oo 
*;61Mir.>Ummt~7'7 ~t L< J:t-1:-Q)ftl!J-f*~ :itd~~IM®*6.•.:tDNA 

;t·t, (l.JlxD N At-J!m~~'"(~~ho ~ y ~7''7 ¥~:t, B•JS~(l)f~ 

25 l~:fov\-c: .i~"'f(!) .t; l;:..f ~ · t" J-. P-C~JJfJi""o.:::. ~ ffiRJ~~~oo 

+~t>:.;, ·njjLJjj{~:1'7- tt~ t::Ji-t:-Q)itWl*$~UC7)fftJM1~m" 'oll-€r, 

'1.~'7.>t¥~~~~~ < ~JMt-1t.tc TL ~a~-t?,.:::. ~Q)Rf~t.d~lJ.~~~m~i;:ti 

oo ~<1.>'it~<T.>.=f:fJ'.<JYC1'l:--:>l:: L '"t', *~tJJJi, RUJ!\*Eb*<T>llf.lil~tLtdn9" 

·~~~1fT -3 *"1JJ!C7)~iifl;:, H LA - A 2 mDi{ ~ *~'1 (l)JJdmJjf(~7'7- ~* 
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f;:J;t-t" OJfiWf* J:: OJW-a-f*~-~ ~-ltt::JJC.Di{tiJFM!S.. ~ J: ~titJjj{tl~MBJIS~ 

~~~~~L-C~flL'"C~.Q.-OJ$Jit1i!J~~TobOJ-C:~.Qo 

.::. .::. -c: ru•~m~~ToillJJ@IJ J:: J:t, *~OOOJJJld)jj(~:1'7- r"£t.:1:t-t­

C7.>li~f*~fl:~To.::.):: O)RJmf.J!H LA-A 2 u~•.llieiiil:'.:.~~T oMBJJ@l-C: 

5 if.>tLt£~l;:IUU~~nt.tv':O~ .. ~l;:mJJi(~~m:0tiib11'J:: ~noM~ill.IJ@l:OSiff* Lv'o 

* t=.., wraam»J{~-~~ oill.llt>~ b*~OOC7.>Q-~ill.US~RIV"t o t.:'/I) 

1;:.~n ~ no~fl J:: L -cJ:t, *~OOOJJJl&»J{~:1'7- r* td-;t-t-OJM?IJf*OJ.1;.t.t 

bi*, *~MOJ.ll.;lD NA* fd';t~ !J ~-:/7- r-C:~-? -Cb Jlll 'a 
-*~JM OJQ~~Mft.IJ@lf-;t, U/!.=ft"t>~ btii:»J{-~i8~~T o MB.II~ JJNl L, ;j 

10 i11.1J?A1;:*~000JUmJjj{~:1'7- r*fd';t-t-OJa1#f*, ~o 11'•'i-*~1J10)~ !J ~"f 

7- r ~~?'f..-C: .r::1v .A L -CH LA - A 2 t;l:Jjj{):: fffjja~:1'7- P"* fdi~OJ;j21Jf*):: OJ 

-~f*~fFl!To.::. ~ l;:J: !?#bho (Cancer Immunol. Immunother., 46:82, 1998, 

J. Immunol., 158:p1796, 1997, .Cancer Res., 59.:p1184, 1999) o ~ill§!~Jijlt'o 

tt-a-J-;t, fiJX:J:f, UUOJ*f~Ifllil~b 7-1' ::i-1vt1H:.J: ~ !J ~.1-::iik~~ML, 

15 -t"OJti*#~MJft~~~., t-t!iffiMJJ!~GM-CSF~ J:UIL-4#1EF-C:ift*l L 't"W~jpl . 

B~~--L, ~~-~illJJS~*~fJJOJUfji:Jjj(~:1'7- r*fd';t~ !J ~-:1'7- t:' ~~ 

l;:iff*L '"(.1{Jv.AT0.::. ~ti ~1;:.t ~' *~JMO)j;tJjj{~~-JJS~lil-To.::. )::;OS 

-C:~ oo 

* t;:, ni1 iE.mJJi{•~~ ~ tt Q MBJJ21 l;:*~ JM O)*.ft.M.;t D NA ~1'.i\ T Q .::. ):: 1;: 

20 J: ~ *J!IYJOJHi:ln:jlffiilflfil~i'll'!TolHtl:t.. Cancer Res., 56:p5672, 1996~ 

J. Inununol. , 161: p5607, 19981.t ~·~-~I;: L -Crr? .::. ):: ;OS-C:~ Oo * f;:, DNA 

(J)l-J.tl t:>-f'RN A(J)W'fl-c:'b1AJIH;:m:Jjj(:fi!~•.1&~••To.::. ~;0~-c:~ ot>s, .::. 

(J):fii-a-f'i, J. Exp. Med., 184: p465, 1996f.t ~~·~R. L -err? .::. ):: tlS~~ Q 0 

iJUiaMm:~illJJS~fl~PX;~~ L -r~MoJWIOJffl~tH'i .. Mtl:~MBI!~ 

25 ~lJ:l;:*lffTot=.'/l)l~ .. ~$.1ltli, 9 ~Hfli1:J!R-A:ti (PBS) , nt!&• 

~-E;tr.::. ~ ;OSJf}'3: Lv'a j5t~:;Jj'~):: L -Cf';t, it~Jli&lj-., .Bt:""f~lj., .&Jlit,t.lj-tl~ 

~tr btLoo .::. UJ J: ? f.J!bt»Xm:~MBll~fl~~~ J:: .L "C~~ L -cti .QJJl1JUJfftlt 

~Jt:/!.;ft-(J)f*Jlil;:~i".::. ~ 1;:.t !? .. H LA-A 2 •ttill""J SAR T- 1 lw.E(J)/iD. 

;fOJf*fk)~~·JSl < iM•t¥Jf.tCT L:OSJ;ijj~;tt, .. d~fhlt"to.::. ~iJS~~ Oo 
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~ ;t~, *~IJJJQ)~}jj(..--.:!/"7 ~~fd';)::t'Q)1'CijJf*Q).-{ Y • t" J-. P~Q)~j}H 

~~ L-c, fJ-rQ)~-f-1d~!l~lr.:tolto~Jffl~$*~'fbhoo 

"t"tJ:b~) 7 J-"Vtr.:tov'-CJ-;t, !llf'*Ac7JbP'l?.l~T*tUJml~f.$:~ '"e'*:Jit;: 

• L-c, ::.n~Aft1fl;:.tRt"ft=f~15tfl~lr.fgb*~1~~ 1:>n-c1t'o 

5 ·u. Natl. Cancer. Inst .• 86: 1159 , 1994) o *t~~? .A(!)) 7 J-"Vl~:l°d\l'-Ct';J:, 

-~~.-{~·ef.P~-·fjt}jj(..--.:!/"7~TRP-2~~-L,~..--.:!?"7 

:Jtii-·ft9~C T L~!i-~·l!\ lie TL~) 7J-"Vn"V17 .Alr.N:-9-i""o ~ 

~ 1;:J: . ., , ·~#~ilfil:bljg11; t>n-Clt'o (J. Exp.Med., 185:453, 1997 ) o ::.ti,J-;t, 

:f;t!ij{if~laJl!Q) H L Ammt c BIJlmjjj{..--.:! ?"7 ~ t (l)•ttf*~*•l¥.m:Mf.BT 0 c 

10 T-L~~ Y • t ... f. P~j.f~~~t~~.:JIH;:~--::5< °bQ)~il?oo ~~-c .. *~WJO)Hj 
JJm]jj(..--.:!'.1'7 ~~td±:t-O)tJC~1* .. iJov'•:t*~l!JJQ)*11~x.nNA~~ Y .r::.-:f':r 

~~Jftlt'-C, -1 ~ • e }--P~ff*W!Jfn.9 ~.1{~~*'JlkL-CU~JU1~CTL~ 
!tl~Ltitl .. .:.(})CT L ~Ulr.lRi"fb!IWJ'i;ffffl~iJ.Q ~ ~;l btLoo 

Tflb~*~l!IH'±, frj~HLA-A 2Q~*~JY:!(l)BIJlf;tJ.ij(..--.:!7'7 ~'£td'± 

15 ~CDM/t$:cO)*lit«t~*~l¥Jlr.~•To c TL, ;Jo.tV .. it(CT L~;ff~pjt~ 

'l:L-C$';ffL-CftoBIJ;iO)ff}bJ~tBTot(J)-e~oo ~dt:t, CTL 

-~~~~t.-~Tof~11;,;:, 4:lll~t!Vk .. !) Yit•11f47:Jm~ti (PBS) .. !lf:l& 

-t:-*b~ ~~lfll'£ Llt'o ~47J~c L ·-n'i, tt.l!Jitl:kJ1't4, .Bt:""f~4 .. ElP-Jal} 

:1'~*l:f'E>tLoo ~ (!) .t? ti CT L ~;ff~]£~ c L -CE;;ff L -Cf.f!.QJJl$0)ffj~j~ 

20 ~©/*~l~~T~ ~ ~;:.J: 1', HLA-A 2§1ffl:;1:.--:>S AR T-1 lflttO)~.:]tO) 

f4;p;r~ c TL l~ J: o DIJOll~(!)-~f'F.m ;(l~~if ~ti,, D~llt:-il•i" Q;::: ~ l;: 

.t ~ .. -~fftfli"-?>;::: ~ii~""e~ oo 

i:t~ .. ~fJIO)um~.r::.::t:r ~~.t~.:t-O)a•I* .. -£td:t*~JJJQ)~!J ~7" 

7- ptj:, llS~~Wi"T o t~~O)~!*~O)Jil~ c -to~ c :-Q~~~ .Qo -t-t~:b~, * 
25 jfj~bf.nJ.ii(~'.1'7- P'£t::J±.:t-<T.>a~~.:t"O)'bO)ft~·~~$i'-~ L-CJIH·', JJt 

•~~•vnom.=«-ti:.b~t~~~ (g!JxJ:f.lfil.tfl, U*ru•v~ ~> i:flO)mf*O)m±~ 

· 'lwit-?>~~l~.t t:J, •~<l)~WJ~Jl., MJ§, ~~~~-tQ~cti~PTtm~;l;;Qo 

-~·tt:¥~1JJ (J)ft~J.ij(~7'7- ~·~;ff~~'1~-t0 ~~<l))i.JitPJ~t~••Af,\-1!f"O) 

itfJU;: t~fJffl~~ oo Af*i¥J'r_~';):, -1 A J ::fp ~ }-~, RI A, EL I SA, tit 
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**f:J±~*IJ~~fct~~JfJv'.0.:. C;f;:.J: " .. ~~ffi~fi?.:. C;;O~~~ .Oo 

~ b f;:iff~.. b~:1'7- ""'~ H L Aj;t}jj{ ~ Cl)*iil-f*~mv '-CM4'Al¥J c TL 

~-l:li"t .Q .. L.. 1' '*l±t1J~;OS • .ll ~:tLt;:: (Science, 274:p94, 1996) 0 *J!IJ.IC1)Jll: 

~ ~:1'7- f:* fd'i-{-Cl)JjWf*: C; H LA - A 2 ~Ji{ C; Cl)·~~ .. iruia~l:li:;IJ~ 

5 1;:.~ L, JJIHJjj(~!\1¥JC TL ~*W"t.Q.::. C; l;:J: " .. bCl)Ji!.;JW~~ .. ~ .. 

~~~~ .o .:. e; :O~""t"~ .Oo * f;::*J!fJIC1)dfitljj{~:1'7- ~~~:«~~~ C; T 
.Q ~-Cl)BRJimtctU/IVK"Cl)ittR:~.. ~~~l!lr. .t .Q f~-~~Cl)*'J~tct ~l;:. t 
~J.ffl""t"~ .Oo -ttctt>i:>*J!JJJJlr.:toi,'-cf';;J:, *J!JJ.IJC1)Ummt~:1'7- ~'£f;::J';;J:-t:'C1) 

~-f*;~~~T.Q .. JmiC1)~~-~~~T.QtC1)~~Qo 

10 Af*l¥Jl;:f';;]:, x• (Science, 274:p94, 1996) lr.iaCC1)1.f~l;:,:fJt-':)-C11.J't.m& L 

~HLA-A2mMC; .. &t]Jj{~~7-rl:;C1)·~~C1)4A~~~-L .. ::.n~m 

v'-CJJlliti~~:btL.QffC1)*t1!1Jfo.)} ~ ,,{1*i:fJC1)mM~~7" J:!lfAff(JC TL :a-:7t::z 

~~...( 1' ;( -?-l;:.J: "~iitT .Q.:. C; l;:J:" .. lliJE~WT:a:f.f?.:.. C; ;OS\."~ -5a 

*~fJlf'±'£t;::, 1tiifiirtf*Q)UP"Jfil!IJ !J ~,,.::lf(t>~blt:ll:~tLt::.C T.L ""t"~o .. 
15 YK-EC (~i-f#-f} FERM BP-6726) :a-tDT.QtC1)\."~.Qo ~~YK-E 

C J'i, HLA-A2~JJfrttC1)C T L~\."~o .'.:. C; ;OSfJI biJ~C; fl~ -C:td", *J!IJ.IC1)H L 

A~A2~-tt~~~7-rt,~~YK-EC~C1)&~tt~m~l::L-C~ 

l±l ~tLtdl'lamJjj\~~7- ~""t"~-50 tte-':)-c .. YK-E c~"JJJJ"t.Q::. C; 1;:J: " .. 

.. t;:.f.tJJl•f.ILHit? ~ /{!f Jf:td .t'OH LA-A 2 ti,)Jl{-ffl:C7)~~~7" J-."'t: Jilli 

20 T.':. C; ;OS\."~, -t:'O)J:? fct1J~'b-*~00C1)~~\."~oo ~Jn!J'±, fJiJX.J;fJ:te, 

r~~::t'7" ~<T.>iPJ8J C1)fdtlr.li-?v'-C~1lii"t.O.:. C; :O~""t"~ .. Jl--f*fiH'± 

~~ C1)~:/ii-01J 2 :to .t V 4 1;:~jfBl;:.1Q«t ~ tL -C\r 'alo 

w. r.. ~:.06ifdl;:. J: VJ *~00 :a-Af*:~l;:~OOT 0 ;OS, *J!OO J± .:.n b O)UfJiH;: 

.t l? f<tlv blS.ll~~~o tQ)""t'f:tflv'a 

25 :81tif?iJ 1 1tiifiril*C1)MrJ-lfi'4 !J ~ ""iJ( (TIL) '/J~ b C1)*8iJJSflQT*81$ 
(CTL) f*O)lt:lz: 

~ btf, Cell. Inmunol. 175 : 101-110, 1997c1)fatU;:.f1Ei,'.~ -~~SAmiJZJ: 

Bt:iil~~-~tL.O:ttJi•C1)-¥~*f*C1)TlLJ: ~ HLA-A2~JRttC1)CTU*~m.ll L, .::. 

ti-:a-YK-E C ~-frr:f. L-CJ2ArC1)~1ll;:.1'!JJJ Lf;::o YK-E Cf±, ~~~"?<ti 

'· 
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mJll-T~1#3 ~' I~ttR1:.-dbI$IJltt~~~l;:*JE~tt.'"Cv'.Q (fl 

~~<!)~~ : Y K - EC ; ~- J:1 : ~J;ll0~6,l=J 19 J:1 ; ~JC#.% F ERM P -

·1 6 8 5 5) (JE~a"'<l)~J! J:1 : ~.lil11~5~ 20 fl ; ~1£#%: FE RM­

B P - 6726) o 

5 ~1jfJ2 ~?Y.r{~ .. lfSART-1 ~;:tt.QYK-EC(]).liJitM: 

SW620•.lf! (ATCCf*#%CCL-227) iJ:i. t>i:fl~ b:fif, Cancer. Res., 56 :4248-

4252, 1995<l)Ja*lt;:~v', HLA--1\.020l(J)cDNA (Genbank Accession No.M84379) ~ 

~m~::7 7'-pCR3 (INVITROGEN:f±JD l~*.D.~~lv tlM."Jl:t 7'7 .A ~ ~~ff- l.,,f;::.o 

1J<~;:, J. Exp. Med., 187:277, 1998©iaifitl;:~\I', !J ~7 :r. ::7 7"Y¥J.H;:..t ~ ... 

10 .PJ.r(l)J:? l;:VA-13•1! (J~IH~$:Jijf~ffl~l1~ ... Ann.Med.Exp.Biol.Fenn., 

44: 242, 1966) l;:~ L '""CHLA-A0201 cDNAOJ-*i!.•:.t 7'7 .A~ ~ t= DIJJmJJi( :?' Y .r~::7 

ftSART-1 (l@!JiH~r,JJ#i97/46676%.r{Y7v~ 1-) c:7)$~i2~U~::z- J--+"tocDNA<T.> 

D:.t:1'7.A ~ ~6DI t= ~?f:t Jv r 7 Y.A 7 :c. ::7 1' Lt;::.0 /l:to, SART-1 <T.>cDNA~ 

-~ (mJRY..&lmli97/46676%/"Y7v~ J--Q)fii!~IJii%: 2I;:jBtc;) ~1~~"to 

15 E.coli JM109(K3H'i~~~--?( J';fffi"Jll-TlH*3 %, I~tt-~-dbI$I~ 

tt'#i.?iJf~l;:~~ti '"t":to ~ (-~~<1)3JC~ : E.coli ]M109 (K3) ; ~- i:t : l:jl.~ 

'"9&¥5Jli213 ; ~;£#%FERM BP-5951) , Hif~DI(J)ftp ~~~FERM BP-595liJ:. 

t>-··t;,"tt-o:1'7.A ~ FX3~~m-t.o::. t= 'b Pf~~;t;;,oo 

Af.its:~~~J'i, VA-13~J?!~96/C1'v- }-<1)'7.:c.Jv~it: ~ lO .. jJJ;l '""(10% PCS~ 

20 ~t!'RPMI1640tff:f:lfn!iff~fl... !J ~7 :r.::7 7"~- (GIBCO BRL~) t:Jlft1"., 

HLA-A020lcDNA<l)*il.W!A:.:1'7.A ~ ]"'100ngt=6DI lOOngl-: ~' jf-30µ 1Q)~A~?f:1 

Iv 1' 7 Y..A 7 ::r.? r l.,f:::o 1' 7 Y .A 7 :r.? 7' ~ H'i2JAi:i""?Jff# L-t:::o 5~00~ ... 

=.<l) J.. 7 Y .A 7 :r.? ~ Y J-. l::200 µ l(J)J'ff~~~jJJ;.t '""( ~ bl~72~1HJg L-t:::~ .. 

ftifl~~~ l.,, 2X1~1Ji(J)YK-EC~1Jp;.t '""Cl8......,24~11Jt'if• Lf;::.o ~-~~IIDl& 

25 L- .. IFN--y ;l:t:ELISA~7Jl.U}EL-f;::.c -tttb'b, 9 61C7"v- "~~mlifflftmf*t= L-

'""(j;tl:: J-.IFN--v-v '7.A~ / ::7o--r1vm-f*~~Jf~·\t\ ?v.lfn.Tit71v7'~ Y--efJJ= 

---.i¥.J~it~:t'o ~? l-f;::.fi, ~f*l:Jl©IPN--y ~tfif*J;:*lifr~-itt;::.o ~&;:#(Wm 

1*~ t.,-C!Jit J-.IFN-,, ?ih¥~!J? o--r1vmf*~~it~"it ... ~ t>R:.71v'JJ !J 7 

~.A77:?'-~~-L-it:t/L?~~~AJ~P7'!JY~~m1* (7-vv~Afi:ti) 

30 ~~itLf;::.fi .. ~1v:it~v?f-it~t!.~::Y t-T (f±.iX:~-? 7~ J-.ttiU ~.ltiv' 

'"C~-@.~-ltt::.~ ... ~~tl (4 0 5 nm) ~iQ~L-t:::o ;:.tt,~.A?1Y?f-]"'Q)IFN-
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11 ~fibht::..fRt:tti'lTo ~ t: •:..t 1' ~ALt=.a t.t:td~Jmt: L "'C, 1' 7 YA. 7.:r. 

!l t- Lt.tv'11i~R8', s•.:t:1'7.A ~ r6DIQ).1J.a- t-7~A.7.:r.!l t- Lt=.m, m..A 

-A0201cDNMD*.D.•.:t:1'7A ~ f."'Q).1).~ 1'7:YA7.:r.!J 1' Lt::.!¥~iR~Lt::.0 ~t1J 

lffi*~~ 2 l:.~-9 0 

VA-13 

VA-13 -I- HLA-A0201 

VA-13 + 601 

VA-13 + HLA-A0201 -1- 6DI 

YK-Ec:O:tm1=. Lt::.IFN-y A (pg/ml) 

0 

1 2. 2 

2 2. 1 

9 4. 1 

JlmJaQ-? :Y.1"?flSART-1C1Jms~EJIJ~::z- f°TocDNAClJIUl.:t-/7.A ~.I" 

6Dit:HLA-A020lcDNA<7.>IUi.:t7'7.A~ t-"~~::f1v}-7;:,.A7=r.? 1' Lt::.;Ja~, 

15 YK-ECJ";tfd!<7.>$l;:.1t;~%1< &R; L "'C, IFN-y ~.ifi~ Lt::.o ~ClJ~ t: ;Ol.b, HLA­

A0201l~.IJl.U-? ;:./ ""?flSART-1<7.>mM\~7'7- }-:;OSjf~ ~n, ~n~YK-EC;OSjg . 

MT o ~ t: ... -tflbjjSART-1 lr.J'l:IILA-A2?ti.JJRM:<7.>UM~:1'7- f°ClJff:tE L "'C 

1t '.Q ~ t: ;OS P,1] b ;Ol.l;:. f.t-? f::.o 

~-~a .. mJ)j{~7'7-f°ClJBmt:~~ 
20 HLA~-Tlr.~~ L "'Cil:JJ'~tt.'5~~:1'7- t-"<7.>i!filJ!Jlr.J-;tm.J{lj¥-f: (.:c-7--7) C1J 

25 

ibo ~ t: ;O:t~ btl. "'C:td 1' ... HLA-A2<7.>S~f-;t, ~ 3 l;:.71' Lt::..:c-7--7:0:t~ btL "'C°lt' 

Q (Immunogenetics, 41:178, 1995, J.Immunol.,155:4749-4756, 1995) o 

~ 3 HLA-A2~JkttU,,..::, 7'7- 1"<7.>.:C-"'7-- 7 

HLA-A2<7.>-? -17' N2'91:0l.b 2ltFl<7.>7 ~/It C*!l<7.>7 ~ /lit 

HLA-A0201 L, M v, L 

HLA-A0204 L L 

HLA-A0205 v, L, I, M L 

HLA-A0206 v, Q V, L 
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HLA-A0207 L L 

D~~ ~ ,..~?f(SART-l(J)/ ~ J ~j <m~~Off-97 /46676%,..{~7 v 'Y 

5 t-l::::l3v'"'Cia~JiR=%: 1 ~ L "'Cif.tt~tLt.:7 ~ J ltta~J) (J)? 'f:>J:fa;e-'f'-7~ 

";fft.Q9--10:r ~ Jf:iJ: ~ '/t.Q.;-{."/'f' ¥~, fii!?IJ11:%: 1--£;11JiR=%: 3 4 lr.~ 

-i°'o ::.(!); 'f:>, s ART-1 (J)/ ~ Jlli~JJ::m642/ll--:ma5o&~,fli""Q.;-{."/7-

}""~f642-650J oo~JiR=%: 1) , M642&--ma51&~tt.o.;-{.7''f' J-:"t- ra42-

e5u Clfil~J11=% : 2) , Ma5oflL--fi65s&~ff"T o.;-{.-:f':T rt- ra50-658J (~J 

10 11: J5- : a) , •s6o&-Ms6sro:~tt -?>~7'7 r"t- r aao-aasJ Cla?lJ•% : 4 ) , 

m112{.Y: ....... m120&~.fli"'o~7'7-f.'"t-r112-120J <i2;11J11%: s) , m11Bfil-m 

786&:a:-~To~7'7- r-·~f778-786J (~Jilt%: 6) C:lit~ L,W,""f(J)J:? t;:fiM 

m~lr.J: ~ it.15.t L-t-=o 

(1) SART-1 f642-660J Leu-Leu-Leu-Cy s-G 1 n-A 

15 s n-Ly s-G 1 y-L e u (fie~J#?}: 1) (J)..g-pX; 

;:J'Dljf'iFmoc-Leu-Alko Resin(O. 5 7llllllol/ g, 100- 2 0 Omesh, (~ 

{~~) )t-Jl.Jv'f;::o ::.(J)tJJ\11 0 Omgt-fflv'-C ... tiia.A-7v.;:t..-Jv1 lr.1Jt-?"'C 

~Ji\Gt-mJ~ L,, Fmoc-Gly-OH, Fmoc-Lys (Boe)- -OH, Fmoc-Asn-OH, Fmoc­

Gln-OH, Fmoc-Cys (tBu) -OH, Fmoc-Len-OH, Fmoc-Leu-OH, Fmoc-Leu-

20 OH~Jii1k:b 'Y 7' !) ~!l'"~-\tt;::.o ;b 'Y 7']} ~~(!)~, ""fia.A-7°~;:r.-Jv 1 (J)Ifi!.3 

"i \!'fflt ', ~(J)ti6:W:, ~7'7- r-·wB~l)~# ~tit;::o 

::.(J)~7'7-¥•Diir.Re agent K (5%7=r./-Jv, 5%7-:t-7.:::.;!-Jv, 

5%H 2 0, 2. 5%x?1~V7-*'-1v/TF AU) 2m 1 t-1JIJX., ~t.1~2. 

5~"6~~-\tf=.o 7kf!~ffBUt~'~V.:i:.'f';v.:c.-71vl Om I ~iJIJ;t 1 07.)-tl~ 

25 L, •11 L,v.::i::<J-1vx-7'1v1 om I~~ L-fLo :iIIJ:~~r.M:ft.71< 1 om l ~.1.m 

;t -C 3 O ~r"1•~~.. ltDli ~11EIJ L,, l'F~* 4 m 1 ~~?$- L, t=.o -~~-a:dCt 

~ ... ~e,tt,t;:lj!ji~7'7-~t-ft'Ffit7J<~r_-L,, -:P~O. 1 %TF A*~~{~~ 

-\tf;::~*:7f:f;t1fljYMC-PACK ODS-A.7J7-A (3 0 ti> X 2 5 Omm) 

I;::t±AL,, .7J7A~O. 1 %TF Al!<~Qfi, 7~ }-.:::. r !J1l1&.M{~ 1 8 0:$-) 
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~3 O%'i.~:bJJ~-lt .. m&im7m 1 /min. ~-WLf;:.o mm•=a:-A2 2 on 

m~~.=.~-L, ~~~~~bfi~=a:--~ .. ~~~L .. Leu-Leu-Le 

u - C y s -G l n - A s n - L y s -G 1 y - L e u 4 6 . 3 mg ~#f;:.o 

~ btit;:..ro:::1'7- l"'l'i .. i2!$7A7C:l;a~J SUM I PACK 0 D S - A 2 1 1 717 

5 A (4. 6q,X250mm) ~J§lt'f;:., 16%:i)~b46%*~C1.>0. 1%TF 

At-13-ur-e t--=- 1' 91vC1.>dlllf~tam1:1u1~1;::.t.Q~~1;:::t3i..'-c~~oo 2 1. 

o ~~'l' L., -t:"C1.>7 ~ / fit~*'Tfl (t.::tlL, c y s J'i~W-lti"') to .ttJfUi5MJf 

1i«J'i1Mlfriiii ~ -ic Lt=.o 

7~)-~tJT 

10 ;1Jp7J<~ : 1 % 7 .:r. J--Jv / 6 NtiUtt7J<m~.. 1 1 o "C, 2 4 ~Pr, 

~ff~: .=.Yt }"'!} ~~ 

·Asx:O. 9 (1) 

Glx:l. 0 (1) 

Gly:O. 9 (1) 

15 *Leu:4. O (4). 

Ly s: 1. O (1) 

( ) P'JJUlfll 

fl:l1:~tlf (F AB) [M+HJ +: 1 0 0 1. 6 

A-?"V .:z. -Jv 1 

20 If! ~rm ~~l x ~m1RJ1c 

1. (~rt) DMF 1. 2ml 1X2 

2. (JUtf¥•) 5 0 % t".ro:: !J VY /DMF 1.2x1 

3. (~tfr-) DMF 1. 2ml lX7 

4. (71~/"!JY~) *7~JH87~Jfjt (5~:li) 

25 /NMP"f6~0. 9ml, DIC (5 ~:Ii) /NMP 

-m~o. 3ml 30Xl 

5. (l5\7iit-) DM F 1 . 2ml 1X2 

6. (71~:1'!J~!IJ *7~/Hil7~Jlt (s~:a) 

/NMPfSjflO. 9 m l , D I C ( 5 ~:I;) /NMP 

' 
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no. 3ml 

7. {~it) DMF 1. 2 m 1 

:~' 
·~-,. 

PCT/JP99/04010 -

30Xl 

1X4 

(2) SART-1 ra42-651J Leu-Leu-Leu-Cys-Gl n-As 

5 n-Lys-Gly-Leu-Leu (£~#%:2)~~$ 

' 

WBliJ±Fmoc-Leu-Alko Resin ( 0. 5 7 mm o 1 / g .. 1 0 0 - 2 0 0 me 

s h) ~Jf.lv'it.o ~Cl)•B~ 1 O 0 mg ~Jf.Jv''"C, fljja ( 1) ~Iii)-~;: L, '"C, Fmoc 

-Leu-OH, FlllOc-Gly-OH, Ptooc-Lys (Boe) -OH, Fmoc-Asn-OH, Fmoc-Gln 

-OH, Fmoc-Cys (tBu) -OH, Fmoc-Leu-OH, Fmoc-Leu-OH, Fmoc-Leu-OH 

16 ·~-~;b ~7"9 ~~~-ltf;::o 7J ~7'l) ~~Cl)fi, ft.A-7-V.::t.-Jv 1 Cl)::r.&3 '£ 

. f 

~It', :tel)~:.'=.. ~7"7- f-:'WDliil~~ t:itLfr:.o 

':;:..C7)~7"7-l-.. .mRlih:R ea gent K (5 %7:r.J-Jv, 5 %7-.'1-7.:=.Y-Jv, 

5%H 2 0, 2. 5%,:r.?f~V'7-.'1--Jv/TF A--~) 2m 1 ~hll*., ~ti."t.*2. 

· <s,.rm&~~-ltf::.o 7J<~r&~~1;:V';r.7-1v:i:-71v1om1 ~1Jn*.1 o?tttJt 

15 · · L,, :WJIL,V:i:"f-1v.::i:.-7;v1 Om I '1:l$t~L-f:::o t1J:4tof:O:.~l Om 1 ~1JU 

·;t-r3 o?trdlfl*:ti, fffmi~WJtJL,, M:lt*4m I ~~itLf:::o -~~~~~ft 

n .. ~bht~J1l~7"7- ~~M:ltJJ<.l~mML-, 7bOO. 1 %TF Al1<~1JZIT1~~ 

···~:'ft~flJ*1CtJl~YMC-PACK ODS-A;b7A (3 0 ef> X 2 5 Omm) 

lt:tl:.A l,, '7J 7 A~ 0 . 1 % T FA* ~~Mi-•, 7-e }-- .::=. }-- ]) lvl&Jl ~ 1 2 0 ~ 
•.. I·. 

'20 · ~3 2 %'S:~!l1Jll~-lt .. ft:@7m l /mi n. ~riW Lt:::o •m~~ A 2 2 on 

m~~.:=.?t-L,, ~~~~~b~~~~~ .. ~~-L,, Leu-Leu-Le 

u-Cys-Gln-Asn-Lys-Gly-Leu-Leu 27. lmg 

~~t::.o 

~bht::.~7'7- ~f'i, ~*1:i~:ft:f1{1l!J SUM I PACK ODS -A 2 1 1 ;b7 

25 A (4. 6 q, x 2 5 o mm) ~Jflv't::: ... 1 8 %tr~b 4 8 %°£-e-Cl) o. 1 %T F 

A~"Eib7-e t-= r.)} 1vt7)ial!7&.ll~iamm~1Hr:J::.0~~1r.i3v'"'Cf*~~rdl 2 2. 

a~~ffiL ... ~~7~Jft?t~•Ck~L, cys~~m-ttf}~J::a~•~~ 

:1iff'j:}.!l!ft1itl:'.-!(l,f~o 

7~J-~lfi 
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J.Jnik~ : 1%7.:c. /-lv / 6 Nfi:l'iik'I#~, 1 1 o °C, 2 4 ~ffft 

~tJT~ : == ;y 1:: 1-t !J :YW 

Asx·: 1. O (1) 

Glx:l. 0 ( 1) 

Gly:O. 9 (1) 

*Leu:5. 0 (5) *1'~7~/-

Ly s : 0. 9 (1) 

( ) fkl&• 

f!A~t/T (F AB) [M +HJ + : 1 1 1 4 . 6 

(3) SART-1 f 650-658J L e u - L e u -G 1 u -T h r -T h r - V a 

I - G I n - L y s - V a 1 OO~JJi:-ij- : 3 ) (J)itJiX; 

•Dlif'iFmoc-Val-Alko Resin (0. 6 2 mmo I/ g, 1O0-2 O Om e 

s h ) ;a: JfJ \r 't;:.o :'.. OJ8.0~ 1 O O m g ~If.I \r ' .. C.. Bflie ( 1 ) c!:: lii.l•l;::. L '"t", Fmoc 

-Lys (Boe) -OH, Fmoc-Gln-011.. Fm.oc-Val-OH, Fmoc-Thr (tBu) -OH, 

15 Fmoc-Thr (tBu) -OH, Fmoc-Glu (OtBu) -:-OH, Fmoc-Leu-OH, Fmoc-Leu­

OH~Jlli7'cJJ 7 :1' !J :Y !I'~ ;t-t.::o jJ -.y :1' 1) :Y !I' O>:fl, 13UiiB.A ?" V .::t. - Jv 1 (}) Ift 3 

j:~fi"\r', -t;-(J)*lf*, ~7'7- ~-.0(1fl~~t;,tt,f;:.o 

-:::_(})~:1'7-r#d"BliW:R ea gent K (5%7.::c./-;v, 5%7"-*"7::=.Y.-Jv, 

5%H 2 0, 2. 5%.::r.7'~V7-*"-Jv/TF Afe~) 2m 1 t:1Jll;l, ~ti.'"C'2. 

20 5 ~OOBUt: ~ "lt"k:o 71<~ T JjJl;ttll~ V::c. 7-1v.::r.-71v 1 o m I t:1JJ .:t 1 o ~f.1¥f! 
L, WilliLV::c.71v::c.-7"1v1Om1 ~itf.tt-Lt.::o ilJ:~l~i'Ftil Om 1 ~1.Jll 

.:t-C3 o~PObtr-f!fl, WBM:a:1JIE•JL, ifl:lt7J<4m l ~-Lt.::o -~~~-~ 

n .. ~t>nt.::&~7'7- r~WF•*~~m~L .. .:v11Jo. 1 %TF Aik~ffft~ 

~t.::i9!'.~*:;tf:f.*1i!JYM C- PACK 0 D S - A7J 7 A ( 3 0 q, X 2 5 O mm) 

25 l;:tt.A L, 'jJ 7 At: O. 1 % T F AJJ< "'t!'lS'Gf.tt-•, 7~ }-:= }- 9 1vllllt: 1 8 0 ~ 

-e 3 0 % * ~:1.ft:JJll ~ -\t, l;ftif 7 m 1 / m i n . 't''l#W L t.::o "f#Wfli~ A 2 2 0 n 

m~~==-7'-L, ~~~~~nm~~-11) .. -~JLAL, Leu-Leu-GI 

u -Th r -T h r - V a 1 - G 1 n - L y s - V a 1 3 2. 2 mg ~~f;::o 

~ t,tJ,t.::~:1'7 ~J';t, )!*1J~;'f:f;t~J SUM I PACK 0 D S - A 2 1 1 7J 7 
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A (4. 6 cf> x 2 5 o mm) ~Jffv'f;::, 1 1%~~~4 1 %*"{_$Q) o. 1 %T F 

A~13'tr7-e- ]-.;:::. }- !] lv(l)j!:••ir~BafhtfUlW:J:?dtJf~~~\t\"(~~flt, 2 0. 

·2~~~L- .. ~(J)/ 3: Jfit7}1Jf1i[:fOJ:Uff:li:9'1Jf1lf'ilmlli1l~-f£L,t;:o 

7~/~~ 

5 ·1m*~: 1 %7.:r.J-1v/6 Nt~UlitJJ<n, ii ot, 2 4~00 

. ~.fff! ~ ;:::. ~ 1:: ~ !J ~lE 

Thr:l. 6 (2) 

Glx:l. 9 (2) 

Va I : 1. 8 (2) 

10 * L e u : 2 . o ( 2) * IS~7 ~ J It 

Ly s: 0. 9 (1) 

( ) P-18-ft« 

[M+H] +: 1030. 6 

( 4) SAR T-1 r660-668J Ar g -Va I - Ly s -A I a - P r o -As 

15 n - L y s - S e r - L e u OO?'Hlt?t : 4) (l)itpX 

ltDtif':tFmoc-Leu-Alko Resin ( 0. 5 7 mm o I / g, 1 0 0 - 2 0 0 me 

s h) ~Jflv 'f;:o ~(!)-*'Di 1 o om g :t:Jfl1t ,-c nuia ( 1) ~ IP.lltl~ L, "t, Fmoc 

-Ser (tBu) -OH, Fmoc-Lys (Boe) -OH, Fmoc-Asn-OH, Fmoc-Pro-OH, 

Fmoc-Ala-OII, Fmoc-Lys (Boe) -OH, Fmoc-Val-OH, Fmoc-Arg (Pmc) -OH 

20 ~-~n~?"YY~~~~o ~~~9Y~Q)~,~~A7~~-N1(J)Ima~ 

. ~fT\r ', ~(/)~*' ~7'.::r ~-R~~:t~ ~ti,t;:o 

~(l)~?".::rF'WDNl~Re agent K (5%7.:r./-Jv, 5%.::r;t-7;::.)l-Jv, 

5%H20, 2. 5%.::i:.?1~~.::r;.i--Jv/TF Atmll) 2m I ~1Jo.:l, ~tli~2. 

5~fb"Jrot~~t~ 7k~rwt~l~~.::i:"7";v.::i:.-71v1 om I ~1JJJ:t 1 o:)}fl~ 

25 L, •ii L,~.::i:..::r1v.:r.-7Jv1 0 m I '"t'~M't L,f;:,0 •J:~l~fil:it71< 1 0 m 1 ~;IJQ 

.:t"t 3 o?}mJtfM, •ntt~:rtl5JIJL,, fi1:1tJJ<4m l ~ttLt::o -~~~dt;Z; 

H .. ~bnt=-to.~7".::r¥~rt:•*'~nL-, =¥~o. 1 %TF A7k~:siz:rtr1~~ 

~td~~~;;'ffjt~JYMC-PACK ODS-A.7J7A (3 0 ti> x 2 5 Omm) 

i;:.f±A l.,, ;fJ 7 A~ 0. 1 %T F A7]("{_$~~ .. Y~ ]-..::. ]-. !] /t1l!t~ I 8 0 7t 
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~2 0%*~1.JP~-\t', mtid!7m 1 /ml n. ~WL"ft.o rlW~~A 2 2 On 

m~~=~-L, ~~~~~~~~~-~ .. -~~-L,Arg-Val-Ly 

s - A l a - P r o - A s n - L y s - S e r - L e u 4 4 . 7 mg ~~t;::o 

~ e, nt=.~:1'7- ~'J':t, ~.ffl*:ltt*~J S UM I PACK 0 D S - A 2 1 1 "}J 7 

5 .A (4. 6ct>X250mm) ~fn"'f;:., 6%~~t>36%*~0)0. 1%TFA 

~~ttY~ t-.:=. t- !.11vO)d•It~1amw11H;:.J::.Q:S)'fi"l;:.td"'-c~-oo 2 o ~ 
2 ~~~ L, -{" Q) 7 ~ / •5}~•$ J:: Vft:l::S)'*'f-fitf'iJ!l!a.ff ~-Jc L it.o 

y~ /lt:St*'f 

.1Jp7J<~: 1 %7:r./-lv/6 N~7J<U, 11 O°C, 2 41ltff0 

10 :St~~: =~t: 1--"'!J ~~ 

15 

20 

Asx:O. 9 (1) 

Ser:O. 7 (1) 

Ala:O. 9 (1) 

Val :0. 9 (1) 

*Leu:l. 0 (1) 

Lys:l. 7 (2) 

Arg:O. 8 (1) 

Pro:O. 9 (1) 

c > P'lm•• 
fl:li:St~ (F AB) [M + H] + : 1 O 1 2. 6 

(5) SART-1 r112-720J Ty r -Va 1-A s p-G l u-Th r -G 1 

y - A r g - L y s - L e u (i!?Iiji?} : 5) Q)-ftpt 

WBliJ':tFmoc-Leu-Alko Resin ( 0. 5 7 mm o 1 / g, 1 0 0 - 2 0 0 me 

sh) ~m"'t..:o ;.::.(J)#EtDlil 0 Omg~JD\t'-C, n (1) ~Jii.JIU;:.L-c, Fmoc 

25 -Lys (Boe) -OH, Fmoc-Arg (Pmc) -OH, Fmoc-Gly-OH, Fiooc-Thr (tBu) 

-OH, Fmoc-Glu (OtBu) -OH, Fmoc-Asp (OtBu) -OH, Fmoc-Val-OH, Fmoc 

-Tyr (tBu) -OH~lllft7X'JJ -::J:1'!.1 ~~~-\tf;:.o "}J -::J:1'!J ~~(!)~, f!IiB.A-?"v.:z. 

-Jv 1 C7.>_Ift3 j:"ctflt', ~(/)~~ .. ~-:1'7- ~-Bli~~~bhf;::o 

;.::.C7.>~:1'7-~ltDl!U;:.Re agent K (5%7:r./-;v, 5%7-*Y.:::.Y-Jv, 
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f. 

5%H20, 2. 5%::C.~~~7;t-Jv/TFAb) 2nd ~1JJJ;t ... ~t.l."C.*2. 

5~00.60t;~~'fto 7J<lifF~~fr.~.::c:7-1v.::c:-71i-1 Om I ~JJIJ;t 1 o~M# 

L., Wil l.;~::c.~1v::c.-71v 1 om I -e~ Lt;:o WJ:~lr.M=ti 1 om l t:JJu 

;l '""C 3 O~fHJfjl~, lfli~-j]IJL, tft:i!t71'4 m 1 -e~ L'ko Wf?G~~~)fitift 

5 ..... fibtL~'1l~:1''7- t-"~~f;:~flL, 7ab O. 1 %T F AJk'"(f':lfZIHt~ 

1tt::~~:lf~JYMC-PACK ODS-A'}J=J.b. (3 0 ti> X 2 5 Omm) 

lr.tt.A L., 'jJ 7 A :a: 0. 1 % T F A7J<-e~fi.. 7-e }. :::. }-. !) Jvflltt: 1 2 0 7t 

~20%*~*1JIJ~~ .. ~~7ml/min. -e~WL~o~W~~A220n 

m--e:c-:::.?7-L, ~tf.J~~~trimi~t:-ab, ~~-L .. Ty r-Va 1 -As 

10 p-G 1 u-Th r -G 1 y-A r g-Ly s -Leu 4 2·. 3mg~~f;:o 

~bh'ft~:t''T t-"J'±, )£:m*1fiJt1fUS UM IP ACK ODS _:.A 2 1 1 :1J7 

.A (4. 6<PX250mm) =l-.ffllt\f::,, 7%~:i,b37%;f't*<1JO. 1%TFA 

t:~tr7~ 1'.:::. t- !J 1v(J)Qltfl~i2'6W1!h:.to5.)-tflr.:tdv"-C~:tf~OO 2 o. 
9~~~L., :t"(J)7 ~ Jlt~ffitl:to.tVtt{:i;:S}1Jf{fil±~'l&fre-icLt;:o 

15 y~ Jti#r 

.1JP*~: 1 %7;r./-Jv/6Nt'lftt.7J<~, 1.1 O°c, 2 4~00 

~Jftt : :::. ~ l:: }-" !J ~~ 

Asx:O. 9 (1) 

Th r : 0. 9 (1) 

20 Glx:l. 0 (1) 

Gly:O. 9 (1) 

Val:0.9 (1) 

*Leu: 1. 0 (1) 

Ty r: 1. 0 (1) 

25 Lys:O. 9 (1) 

Arg:O. 9 (1) 

( ) t*Jl!l!H 

ff:R~flr (F AB) [M+H] +: 1O8 0. 5 

(6) SART-1 f778-786J A 1a-G1 n-Ly s-Th r-P r o-Ty 
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r - I I e - V a I - L e u OOJIJit?t : 6 } 0)-8-Ji! 
liJ'filU'±Fmoc-Leu-Alko Resin ( o. 5 7 mm o I/ g, 1 o o - 2 o om e 

s h) :3:J§lt'1to ~0)8.fDlii 1 o om g ~J§lt'"C'h ( 1 J ~ IRJIUL L "C .. Fmoc­

Val-OH, Fmoc-Ile-OH, Fmoc-Tyr (tBu) -Oli, Fmoc-Pro-OH, Fmoc-Thr 

5 (tBu) -OH, Fmoc-Lys {Boe) -OH, Fmoc-Gln-OH, Fmoc-Ala-OH:3:10i?k:JJ 

~:1'1) ~?'ts-\tf~o :JJ ~:1')} ~?°O)fi, WJiC,.A?"V.:1-JV1 O)I@.3 l:~fflt'., _ 

.:tQ)~*... ~·~.::f=f- F'ltBliitMt t>tL'ko 
~Q)~:t'=T F'WIUt.Re agent K (5%7.::r./-Jv,. 5%=f-;t'J".:::.)f-Jv, 

5%H
2
0, 2. 5%.:c.?'~V=f-;t'-;v/TF A--)- 2m 1 ~;JJIJX., ~li.~2. 

10 5~flll&Jit~-ltt=.o 7J<~r.Bf~~lt.V.:r.=f-Jv.:r.-71vl Om I ~.1.111.:t 1 o~~ 
L.. •ii L V.:r. 7-1v.:r.-71v1 O m I ~il<t-P- Lf~o WJ:.~1;:.mftt7k 1 0 m I :3:.1JO 

X.-C 3.o?tlJIH.tfN ... ltBlit-WS•JL ... ~4m I ~MLf=.o -~~t--~fi 
~ ... ~e:,ntd¥.0.~:1'7 F't'M=-*lt.r8.L, 7~0. 1 %TF A.7f<~~1~~ 

-\ttd~*lf~1ff.a~JYMC-PACK ODS-A:IJ7A (3 0 ti> X 2 5 0 mm) 

15 lLi'±.A L, 7J 7 At- O. 1 % T F A7J<~~ftfi .. y-e- f...:::. f.. !J 1vlllft- 1 2 O 7t 
~3 O%l:~tl:JJP~-\t .. t;fti!r7m I/min. ~rhWLt~o rRW~t'A2 2 on 

m~~.:::.?'-L, ~~~t-~tr~~t--~ .. ~~L .. Ala-Gln-Ly 
s -T h r - P r o -Ty r - I I e -V a I - L e u 2 9. 3 mg t'~f=.o · 
~ e:,tt,t=.~:t'=f- F'J'J:, JQ!*lf*:Jf:la~J SUM I PACK 0 D S -A 2 1 1 :IJ 7 

20 A (4. 6 ti> x 2 5 Omm) .a:-mv't=., 15%:0~e:i45%°£~<7.>o. 1 %TF 

A a-~trY-e- f...::::: t- y 1v<7.>d•Lt~£rhW~lt..t o~fflt.idlt'-Ci*~~oo 2 2. 
6 ~~~ L, ~ 0) 7 ~ / lft5l'.tfftlid .t VW:l:~*Jf{lJ'J:'-l!iti• ~ -ic L ft.o 

7~/ti.tJT 

1Jn7k~: 1 %7.::r./-Jv/6 Njj[fit*U .. 11 O°C, 2 4~00 

25 ~ff~ : = ~ t P' !J ;y~ 

Th r : 0. 8 (1) 

Glx:l.O (1) 

A I a : 1. 1 (1} 

Va I : 0. 8 (1) 
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.\ t: 

Ile:O. 8 Cl) 

* L e ·u : 1. O ( 1 ) 

Tyl': 0. 9 (1) 

Lys:O. 9 (1) 

• . • j ~ . ,, .• 
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5 Pro:O. 9 (1) 

< > n~•• 
fl:.I:~~ (F AB) [M +HJ + : 1 0 3 2. 5 

. l' ., . 

HLA-A0201H~il? Q ;Q~fk]J~Hi.~:1'7- ¥'~~~;Q~ ~-L -Clt '\.?) T-B.rv( 7 !} ¥' 

10 -"q";t.pJJI!:f*<7.>T2.JJ@!.. (Immunogenetics, 21: 235, 1985) 2X10•-ftiU~~ L ""C~fd 

3 ~~l'fl-it:6UQ)~:1'7- ~a--t-tL.:ehlO µ M"t"21ffl:llll~O Lt;::fi, 1x105fiJC7) 

YK-EC~ ~ t 'r.1a~rn,J&• L, YK-EC:Qlift1:. Lt;:.J&4J:fffi:Jle7)IFN-y ·~' ~:JjfiifjlJ 

2 t. !ffl.fi<DELISAi*i~"('3{1J;=j!l.,t;:.o -t-Cl)ifW*a-~4 l~~To 

20 

,r~)v.A Lt~~7'7- ¥" YK-EC7)1ift1:. Lt;:.IFN-y l;(pg/ml) 

f642-650J 1 0 9. 1 

rs42-651J 11 2. 4 

r6:50-65BJ 11 8. 1 

f660-668J 71. 1 

f712-720J 8 6. 1 

f778-786J 1 0 5. 4 

~7'7-¥'f~L 6. 5 

f.t:to*~lr~fflv'f-::..T2M!&Q)ftp ~ l~, HLA-A2 cDNA~m:1'7.A ~ ¥'~COS-7M 

Ml (Atcc No. CRL1651) ~VA-13*'8~ (J.!1!.ft~if411.IJ8~) tcilJ.A Ltt:*ID.l§a­

Jlj]J'\.Q:: ~ '~~.-:>-Cb .. li!i]~<l)~M~ft? ;:-.. l:~~AJ~'"eit:>oo 
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(J. Exp. Med. , 187: 277, 1998) o 

~ ~ 1;:., Fmoc~Jw: "'C ~J;l t.:tt.li:!JIJ111=% : 1 -E?JJill=~ : 2 o 1;:.rett<l)~:1''7- f" 
~nuE~IRJlt<l)JJ111Q.....:.:1'-r ~<l)liiJ~flH;:.{jtL.t~M~ .. ~tL~iaJ!Ji11=%: 7-

ia?Uif:%: 2 0 h:~e(J)....-:.:1'-r }q;:."":>l.-''"C'tlJIJAM~:7'7- r ~ L "'C<l)f.Stt~.fl 
6 L '"C It' .Q ~ ~ ;3t!Jij ~ :Ql ~ f.t".) ft. 0 

li•~<l)*jJHAJ~¥.E 

*~P.f:H;:.J: ~, SAR T- 1 aHIE<l)H LA-A 2 ~JRM:JJiJlm:JJi(....-:.:1'7- f":to .t 
-oa~ff91;:.rFiJ•<l)IM'tt~tt .g :t<l)a!ll*, 1f t~J'i~tt. ~<l)UQ~:1'7 r:to 

lo .tvt:t<l)Hi1'J<*~'1' !/ • 't"'~*td±.-f ::..-- • 't"' T-- i:z"t""Jm LtdJl•<l)~J .. i"Wi 
:1i!J*1t.fi~Jff-f.t~tftB~tL-?>o *J!f!Jl<l)dC7.>fhbJ*td'±761i1'tH'±, ~< 
Cl) m.~1;:.Jim RJ~"t"~ ~ .. ~ ~ 1~.. ~1:.IJ.fitt <I) ifii" \iil:i!l ua• 1;:.a.fA < R;m-e 
~ .Q bCl)"'e'~.Q t-::.lb, mBIH ~ L "'("Cl)~JHttilSWJ~~tLQo 

fie?IJ. 7 !) -7~ A }-

15 ifilJIJ:il% : a s 1;:.wa•Cl)-r ~ / ltifil?IJCl)m 211= ~ C7)7 ~ / RJ:t, i:z '1' v!/, ;;1. 

7-*.::=.!/, .10:::!J!/, .-{Yi:z.-fv!/*1t.Ji:?')v?7$;!/"t"~i,, :M9.fi~C7.>7$;/ft 

J:t, .1{ !J !/* tdin '1' v:Y"t"~.Q o 

iE?iJ111=% : a 61~ta•C7)-r$;/1ttaJ1JC7.>m 211= ~ (1)7 $; / ••±, o '1' '$;'!/ .. ;;1. 

7*.::=.!/, .1~!J!/, .{YP.-fv!/*ft.J'±?''Jv?'~!/"t"ib~, m1 O.fl:l§ICl.>7~/ 
20 itJ:t, .1-C!J :Y'£fdiP...f v~~~.Qo 

EJIJ11%: 3 'i l~iB*'tCl.>7 ~ /IW.JUC7.>m 211=~ (1)7 ~ /ftJi, n-1' v:Y, 7-
7*=-:Y, .1~ !) :Y, ..{ YP.-{ v:Y*f~fi~Jv?' $; :Y"'e'~ ~, m 9#~(!)7 ~/fl 
J:t, .10::: !) !/*fd'j:P.{ v!/"t"~.Qo 

iEJIJ:fi:-ij-: 3 8 l~~-(1)7 ~ /ltEJIJCl.>:M 2111= ~ C7)7 ~ /ltJ'i, P.-{ '$;';/' .. ;;t. 

25 7-:.t".::=.!/, ,1{ !) !/' .-( y p .{ v:Y*tdi~Jv?' ~ :Y"'e'ib ~" m 9# ~ <1)7 $;/It 
f'J:, .10::: !J :Y*f;:J'j:P.-{ v:Y~~Qa 

1a?1Ji1=% : 3 9 •~re•Cl) 7 ~ J REJIJC7.>M 2. ~ Cl) 7 ~ JIU'±.. p ...( v!/" j. 

7*=-~, .1.::: !J ::..-- .. -1 Y P ...f v:Y1E tt.J:t:?' 1v?' ~ :Y"t"~ ~, :M 9 •~ Cl.>7 ~ J It 
J'j:, .1<!) :Y*fd:tP.-{'$;'!/"'e'~.Qo 
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li!?IJ•% : 4 0 l~JeiQ) 7 ~ J ft~J<lJm 2 4t ~ J5·:r·~ J ltl'i, P ..{ V'Y, ;) 

~*.:::.~ ... /'(!) ~ .. ..{ ~P..{VY*fd'i~")v?1 ~ Y"e;b~, :fg94t~<lJ7 ~ Jfi 

J'i, /~!} Y*td'iP..{VY~iboo 
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1. S ART- 1 lil*OJ$~~:1'7" l"'~it.>-::>'"C, i):.-?HLA-A 2t;tm(~~-&L. 

5 -C*IBJH!l•WM:T*P!JJ~Ur..t ~--~~.?JbQA:.:1'7- }t, *tt.J±t1m1¥.J1r.1R.1~ 

O)~f1:t:;({T Q ~0)-~~o 

2. EJrJ11=%: 1-EJrJ1R=%: 3 4 OJv'i"tLiJ:.lr.i'a80J7 ~ /~JQ)~$'3;tt. 
•±-$t:~tri2.JrJ.t ~~~tJ,.?), ffl~J:l 1 •Q)bml(~:1'7-1'"' ... *fd±tl 
lm1¥.Hr.IRJ~OJ~ ~fli""-?> -tOJall{its:a 

10 3. EJrJ11=%: 1-EJrJfR:%: 6 OJv'i*nt>:.lr.i'aaOJ7 ~ /ltEJrJOJ~$'3;tt.f'i 
-mst:~tri'EJrJ.t ~ -~~n.?J, ffl)jtJ:12re•Q)•mJJj{-"':1'7-1"', '3;td'it1m 
1¥.J lr. IR.l~OJ*i!E t: :flT -3 :t OJ1'iW{its:o 

4. ftr.?1111=%: 1 -ifil?IJ11=%: a 40Jv'i"tLtJ:.fr.iatt(J)J" ~ /MQIJ(J)m 2&to 
J:V/*it.J±C*l'tffll(J)J" ~ .lfit~~i>$fif!OJY ~ .lfit1Jt1'lr.fll~~ht.:.7 ~./Ria 

15 ?IJOJ~ff!S'3;td±-$t:~tria?IJJ: ~ ltjR~;tt,-3, ifi°*ll 2 ie80JUmM~:1'7 

1--+a•~ 

5. D2.JrJ1fi:%: 1 --fii!Jrlfi%: 6 <l)lt'i*nt>:.,;:ialt(J)Y ~ .l~JOJM 2&:to.t 
V/°£tdiC*Mfit(J)7 ~ .lfit~~t>S{tl!.OJY ~ .lift1Jl~l~~-~ttt::7 ~ .lfifti!JrJ 
(J)~ilfS* it. J:t-tflSf.-~triaJIJ J: ~ -~ ~ n-?>, ift~l:l 4 iet!tQ)UM ~7'7- P-

20 --~ 
6. ia?!Jfl:%: 1-i!iaJrJ#%: s 4 C1)v'i*htr~1r.2«C1)Y ~ .1itiaJrJ<l)m2-m:t>s 
P--1 v;:...-, 7- 7:;r,:::.;:,...-, ,,~ !J ~ .. --1 'Y P.{ v~~td±.~1v~ ~ ~lr.JRtit-~tL ... to 
.tV/*ft:f±C*i'lfiii(J)J" ~ .lftt1Jt~i>$-'·q} ;:,...-*td'l:P...( v~h:fl:~~ht.:.7 ~ / 
rfUaJrJQ)~$'£tdi-tf!St:~trii!JU.t ~-jR~h-3 ... at~ll4 ~-C1)J11lmJjj(~ 

25 :1'7" J-.1j.{its:o 

7. iEJr11B=% : 3 5 -i2JIJ11=% : 4 o OJv 'i*nt>:.lr.Ett<7)7 ~ / rftEJrJQ)~$£ 
tdi-:tf!S~-a-trlC?IJ .t '? IUR ~ti-?>, ll:ikJJi 6 fattC1)dflt:JJI{~:1'7- J-.1tll~a 
s. it;JtJJi 1-1 <l)v'i"nt>:.fe.Jll(J)JJl.•m.Jjj(~:1'7- }t:to.tV'-tCl)J'illf*t>:.i;,mjR 
~tt-31.>t~< ~ 'b liijlf.-~~.6.l~~ L'"C~~L'"Cf~-?>, d(J)fftbJ*f.:.f±7RJ.i 

11111111111111 111111111111 1111 
* C L M S * 
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9. li*ll 1,_ 1 (/)v'i"ni0~1r.rett<l)UtJcDJ{~:1'7- }:'*td':t~0)•~1*~:::z­

r+-tQ DNAO)~a<~~1•~~~To_.~DNAo 

10. ~*ll9W•Q)··~DNA~~m~~~~bh?o~~~:1'7-}:'o 

5 11. ~Jj'{9j°a·Q)--~DNA*fd'ifit3ftJJ[l ora•Q)~!J~:1'7- ¥'~1f~ 

. ~ l: 1...-~~ff L, ~ft_ Q, Dl:l&O)f{:t!Ct~J~ ftJ±.:YffJm!Jo 
·-

1 2. if>kJJi 1 - 7 Q)\t'i".tLilllr.fQttO)dmJ.ij{~:1''T ¥''b L, < J'j:~O)-~<** 
it~~~10la8<l)~Y~:1''1-¥'~~~L~~.QB1J<l)~~~ 

1 ·a. 1'Pftli 1 - 1 O)lt 'i"niOliflttO)UfitJJi(~::t'f" r.·* td±~Q)•1'J1*~;:::4f:J\ 
io : f,€J~··~i-omf*o 

1 4. uuanf~O)••~tit.:.tli:mttteJJ'~~MoatellQ)~ifiH;:., H LA-A 
. .' ~.,. 

·2·~ ~it*ll 1-1 Q)v'i"titi~,~aattQ)JJt.a~~::t'T ¥'~f;:JJ::t-Q)Jf~1*~ 
-~; i . 

. <Dlbt-B-1*~~ ~~~ti. .Q mMUft'l'Mll!o 

·1 ·5. tff;ltJJ{ 9 fattQ)*.IIjl*-.D NA* f;:J:;ttfj:if(Jl 1 0 \rettQ)~ !J ~:1'7- ¥'~, IJi 

15 J.IJa;ft'-fh*Q)lliMf~tittm)Jj(if~tm~~..,oM~l~JljtlJ~*-tt~~e,:ti; o .. tt 
;ft.Ji 1 4 iflt4(7)jjl;Jjj{~7J'~.IJ§o 

1 6. ai*Jl 1 4*td't1 s fattO)tJLJjj{~~*81Jf!l~~Jit5t ~ L "'t'~W L ~tt.o 

mlO)ffido 

1 7. H LA-A 2m:Jl(~it:;ftll 1- 7 Q)v'i"ntll~;:.Ja.Q)dj;tl(~:1'7- ¥'* 

20 t;::tt~O)Bllf* ~ O)•it«s:~4t:A~t;:::;gG""t o j&IJ&.MTjpl.f!.. 

1 8. lf>Jtl:i 1 7j'BilO)l!lllJfil5~T*!BJJ§~1fWJ.Jit5}~ L, ~-$1f L, ~ti.olb<l) 

M~Io 

1 9. ~tfif:-ij-;OS FE RM BP- 6 7 2 6 -e;b.Q, i1f°*ll 1 7 ratt0)•,JJ§t5j!i 
ftTjjBJJ§YK-E Ca 

25 2 o. i#>ft:i:il 9Ba8Q)YK-EC~JfJv'o.::.~~«f-~To, ffjj1;]»(?'~/{ 

? -~ t~ •±djjt)Jj( ~:1'7- r•Q)IRJ~:1Jl!a 

I llltllt lllltl Hiil lllll II lllt 
* C L M S * 


