BSN8§1430 - 748 - 1

@

it

T-QuM=E &M fx HYX=A|
JHetz7E A7 (D

Development of Immunotherapeutics Inducing the
Selective T - Lymphocyte Activation

1995. 7

¥} g 7 = A



ke

e gy

e,



=Y
e
I5a A8

HreA Fd HI

B gaNE ARIA T-UTME ¥4 45 B9xEA MdTle

A7 3xpd s B2 AEPTh

1995. 7.

FAF7 WY ¢ KIST ¥4 $AZULF2

RERES IR A B

a4 7 @ oo ¥ 7

o
i
o,

Z
»
2

X,
X
2






[. 4 %

T-UIAE BE AT 29AA ALE T(D)

R L

Ao,

2A
i

HWEL

384

2 o3 BY ca 7yl wlollzol iR U Feolye A

W

rir

cytotoxic T lymphocyte] 7% MEjmog Fusis WA Adste o
2 ulolgAaAd g HNEdzd 8L HHog urh & dFcME
ulolal & A=} @ wlolya whuzel #F A7t vimA A S

Qi BRE HWE st} A2 Austa o2 cyY ASel= HA S

ulol gl A Zalo] oA SUHE AV SRFY AR AFE 9
ge) goo, I St oUg WL AL Fited o= BT oY RIS
ASo] frix ¥ 4 9ok Zau #Halel sAuse) g APl T
e Adsiol WAST 9 el WAels, T3 2e B4 ueldas
ASolE NEe) Mo BT ge] oL o2 Hol: A2 I

g2 wiolalA o]l SR glom, ttetrt Wil shdel AHES

% ZASE A&HeZ FAske FAel Atk =Y

=h)

=
Ay Ade] B 2YFY ABE Y 5 UE H=2 ¥

et



WEEA RS e dFelch uwhelA wlelglan A ANyL AUl
BAAAE ol " ool st Zo] Haola} & 4 gqlon, we
QFAEC] o] Foke] Aol BFstn A& o] dAlo|t). Aol ufo)
Bl A U3l FaFog 7 PdoTVE UAF HRI= AL
Aol Mgt S Boled FEFHE cytotoxic T lymphocyte(CTL)o| &]3F 2
EAIZ HZH AJE Tt o] FojFrt. U ojaxk EMuUU =
SlHOE ZFIE (L AHIoR {UA7E AL Fe] WU F3)
AME 27t AL 4AA k. a¥EZ G2 ostd B3 ulold
2 chfo] oyt Aulg s fF st Wakkcl violaAo Bojyes zg
She CTLY) AAre EWshe walew gstA AW 4+ gcjd, oowa
< ABARM ZE JMAA Hrl ol 2 AEAE A ZE ulo]
A TEARe] 22 Yol Hgo] ¥ 4 9len, hepatocellular
carcinoma®}l 2 virus-induced tumorof% -&8&o] 7}issle] nix]oto} # 7

Al AEA2 Y drpolr)

I 43748 g 2 39l

TH Xl 2f3) AAE = shdBejo] A g
AAY FUAR9Y B F AA

Epitope peptide?} %A

U3 peptideo] 2]3 CTLE] f = @ CTL ¥4 =3

Hepatitis B virus®] F3 2} Az w 4y

©C O 0 O O O

R+ A BH JedE



SRR TR LRE

2 d7E BY 29 sloldAd EWE s, ulelgayd 2@AB

o

v, xj23)7] gt wxiow A HAAMAF cytotoxic T lymphocyte
(CTL)e AEdox 2uaAA Y wig Awsiaz gt uloldas &
Zof ZAH Fol= &322 ME Ul x5ty WEel LAE o] &Y A
7 olae] ZAMES =AY wAY 4 A: LY B} FE=7F 2EY
golx WaHolzt T 4 Ak, ofHT CTLE FEHol doiAdE A,
3
o] Zasith.  122|8te] B dFojAE= epitoped Hiul 2l61A epitopes
=4 5
2 o

epitope 2 2] AAJANE AAsE= vty

glol el A 3lglo] cTLel 2}3f] UAFEojx]:= ¥¢], & epitoped FHoll

fir

T
X

o] Zt3 9= dubAad & 23t computer modeling2 B3}

-

i

o]

AsFoz AYstd A

ro
i
filo

epitope ¥R EUEL

(llo

A&} T} computer modeling

T

o 2]¥ epitopeAl®d2] 7IEAQ WH2 FUEL AFE Tt o] Fo A

on, galdxol= ol2gt W& HBV whA e H o HELOZH HBV

-

T shgo E¥E o] glE epitope sequenceES AR sioTt. EA, °l¥
A ARH epitopeo] AAR A o Esl= CTLol 23] UA[F o] A&
=2} 233 CTLE HFEs Hexid o7& AL o Lozl FAAE
e e Eel o %—Rﬂ ANE =22¥ozH THRI 542 €A

= ol thet o)BiE WA= CTLY ¥FEE fr=sted o a3 ¥

Ho 23E £ gl ZAE Ry £ gl
B AZE B3l @& A= By QG uvpol Lo iyt CTLE] B4



= AYHo" Fust= YA gl 2FHoe $8H 4 S

gk obuje}l ¥ ChE E£RFY Yol oIy guky H L7
T},

[=]
S=4&

A A saL gl

5t

o2
pu



SUMMARY

In this study, attempts were made to induce selectively cytotoxic
T lymphocytes (CTL) specific for infectious viruses such as Hepatitis B
virus, which ultimately remove the viruses to recover from the
infection. Since the viruses exist inside the host cells after
infection and are seldom exposed to the blood stream, specific
antibodies against the virus existing in the blood frequently fail to
remove the viruses. Therefore CTL, which recognize and destroy the
virus-infected cells, are often essential in removing the viruses,
which in turn get the viruses exposed to blood stream where they were
degraded. To induce such CTL that recognize and destroy the
virus-infected cells, the initial step is to define the moieties
(epitopes) that are recognized by CTL. In this study epitopes were
selected from the primary ammino acid sequences of the viral gene
products, namely, S- and C- antigen of Hepatitis B virus, based on the
restrictions imposed upon the peptides that bind to MHC molecules,
which is crucial step to be presented to CTL. The selected peptides
were further examined on a computer simulation which determines
physical fittness of the peptide to a particular MHC alleles such as
HLA-A2 of human and K® of mouse. To determine whether the predicted

epitopes actually have the capability to bind to MHC molecule, the



binding assay wusing synthetic peptides was done employing a
TAP-deficient cell line, T2, RMA-S cell was also used to test the
binding affinity of potentially antigenic peptides to mouse K°
molecule, Some of these HLA-A2-restricted peptides could in fact induce
CTL from PBMC of HBV-seropositive blood doner. Our results suggest that
this approach could apply to search for antigenic peptides and develop
the peptide-based therapeutic vaccine aganist virus infection. On the
other hand, experimental details for the generation of bone marrow
chimeras has been established in this study. In particular, a bone
marrow chimera of (H-2d -> H-2k)} mose was prepared and varius cell
surface markers expressed on the thymocytes was analyzed. In the
chimera the relative fractions of CD8+ <cella appeared to be
substantially lower than norma, suggesting the possibility that the
radioresistancy might be provided by nonthymic organ such as
intraepithelium of intestines. In addition, RMA-S cells a murine tumor
cell line turned out to perform a role as a thymic selector. A novel
thymic selector, RMA-S cells could be one of the useful tools for
studying the thymic selection. These results would provide better

understanding of CTL generation and selection.
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USA)AF A EEo]gdr}t. Computer modeling® %3t programS DISCOVERE 2
AL EAFRM] 2J=3le] o]g/F e, HBV protein®] sequence

analysis& ¢]3}o{+= Gene bank U PIR data bank®] x}E & o]&3}slr].

ZYZ1E X laminar flow chamber+= Bilco Glass Co.2] horizontal flow



type2, table-top centrifuge= Beckman GPR model, CO: incubator=
Forma Scientific, microscope:x Leitz DiavertE& 2zt A} 23l Th. Flow
cytometers= Becton/DickinsonA}&] FACScang Al&3}led o, peptide ¥&|&
2] ste] A}&% High Performance Liquid Chromatography(HPLC)+= Waters
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1. Molecular modelingol] 2]3t  computer model?] A3 uh

Alete] ZzAAYA L] d2ozA TIFUA YoM 1 RHEHY
Z5o) s|wsls HLA-A2.1F 9709) olmjixcate s T (9-mer) FAYElo]
=2 Bl Protein Data Base entries 3HLA, 9-mer #HEglo| =] Afolls=
3HsAY] AR FZERE wrEojFr) HLA-A2.1 BRYE2 dUIO= a3st f2m
domaino] YA HElol= o] Aol Hoistxl gt Ao dA U7 wWE

o] a13} o2 domain@ al, o2 domainoll A 18748 B EApbg o] 83t

It

b siA 2, 9-per HElo] =] B J[EQ] oata]x ol backbone atom
ml CB coordinatec] HMElIEE TrE VAL 2la, F4 HAE
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ThE 21=}8] coordinate= 9-mer HEfo]=8] HHIF coordinated &

o

Q7 mES FEPAte] configurationel <3 AdEstach A
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IRIS 340/GTY TEE] Aloll4 Discover 2.7 program (Biosym Technologies,

San Diego. USA)S o] &3l £3ystgrt. A A2 212}2] coordinated ¥



o2 Ad=gt T|AR BAYE HLA-A2.13} 9-mer HE}o|=  Alo]g] bad
contact-& 5 3}7] £33t 9.04 cutoff distance® energy minimization
M3t v #HEle]=2] & 7128 Ca coordinatel I A]F|3, steepest
descent methodol 2|3} 100 step?] energy minimizationg ¥3dtgdch F ©H

7} THAo A molecular dynamics (MD)2] HAAFE 300K oA & 20.0

o%

picosecond ¢t F33slaitrt. o] HLA-A2.1 B A 18712] EE =L} 9-mer
Hepol|= 25 obF Y constraintE ZEA] A Ho] /o] FFY £ 9
Al Hooh ojue] HElC]=EF Insight 11 (version 2.2.0) softwared o]-&
sto] mpxjE} 1000 step(l.0 picosecond)ollA] LIEILIE B R E o] &

sto M & st

2. HBV FM8 HEelol=e] Y AH
Human HLA-AZ.1 ZY 7154 HElol=Z 9-perd} 10-mer$ o] Helol=
£ Cambridge Research Biochemical Alel] A 2]8)3le] F3telch (F1).
3122 multiple peptide synthesizer& o©|-8%3%te] At oo, ztzte] =
El}o] =5 C(Cl8 reverse phase column ©]|& 0.1% TFA in waterS Ru|=F,
0.1% TFA in acetonitriled gradient® 3}o} 2] SA3F ZA} 90% o} Ate]
T2 Brt. o)=L 100 ul DMSOo] £3)A|71 ¥ PBSE E A3}y aliquot
=3te] -20°C AdollM HAstart. AJR T AollA wigd MXo 73y
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Z ASolE B2 A7t s Rtk

3. T2 MXEFE o]23%F MHC Class | BYA peptide?d] A

1x10°2] T2 M3ZS 38 RPMI 1640 vi=] 1mloj] HLA-A2¢Y 2 3}she] e}



f&F = A HElOj= 10 pgg 7H3F F, 37°CollA AT WY F A &3}

2] 9} SElo]=E PBSE 33 AFstgth. o] MEo] mab BB7.2 WMFY

bt

100 ulS 713t 4°C oA 40827 g
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E A7) 98] tiA] PBSE 33 M Fstaich. ¥ HEl] = U I
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AELE class 1 Bx}e} urg 3t $AE 22317 913l second FAZA FF
2212 ¥XY goat-anti-mouse I1gG FITC conjugates 7F5Fe] 4°Coll A 40%
7 vrexzATt. 3% PBSE XA & F FACScan analyzer® MIE W& Class
I Bxje] o9 AxE ZHsloict. thR2F2E 4 pAB BB7.2 4l normal

mouse serume A}-&3tgrl

4. Human PBMCS o]£-3} HBV-specific CTLY] f =
A Pedgdo)] AR gt Y FAF T il WY 44

o8 WAHI WAL 335l wAb BB7.2& o)-83to] HLA-A2 ¥4 EALE Bt

o

odt}. oFdel ey o TRE Ficoll gradientd o] &3l THUMNELE Fe|¥
% erythrocyte lysis bufferd 78t FEFE A A3 A E o] &5t
2z1g AEstect HME4E 23388 ¥ 6 well plated] 3-5x10" cell/5ml

W pEY F 7ze) ¥4 WEll=E 10 ng/nl sHetel of 349 B WY
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. 3}el EY M E(APC: antigen-presenting cell)E 715 ¥ 4 UEH

ar

n}x7lzl 2 7hE 3 oFAdolm HLA-AZ B3R HHANEE 3000rad® WAHD

ZApste] 2 okl IEle] =2} human AZY IL-2 10U/nlE A 715t F

¥
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boooF oJRal i3t ¥ oBi= harvestdle] HElISE AAAL T2 A
28 FFATE o 0]5Y ME AI5E& flow cytometer2 FH3ITH

qBe] YEES Heloj=o] Ho|ZFQ CTLE FE317] 3t FAFoz wi



E3lo] apcel 34 WElo|=, 183 IL-28 7}5te] restimulationdte] CTL

flo

sEsigint. zZoRE Yelol=g s 3 U T olgstAch

5. Flow cytometerZ ©]&3%} cytotoxic activity®] &3

Flow cytometerZ ©o]2% CTLe] AMEZAFe ZHZFLS FEAMAEZE
DAF(octadecanoylaminofluorescein)® stain3t ¥, CILE& 7}3}<] dojrt H
AME2 lysisE Pl{propium iodide)® stain 3} OAF positive¥t MIEZF
Pl positive?d} A EXe] 4& flow cytometerd o] &3} FHAZ3H3c}. 0AF 2]
7% 500 ug/10 ml absolute ethanol® stock solution® 2 3}l AHg-& of
ojt} PBSE 1008 3 A8t 25 ut# AR&stgich. P12 Z-foll= 10% ethanol
1 ;1% 1 mgd stock solution&E 3} A}&A] 1008} 343t 20 piH A}
£35t93t}. hupan CTLS] EHAMZEZH T2 A3, mouse CTLY ERAMNETEH
RMA-S Al Fof ztzl 33 Helo]= 10 ugd 7iste] 3 A% F<F 37°C COz uh
k7)o A mjorstel EAMER A&5tgvh PBSE 20 A AT F FACS tube
o 2] OAF 1008} M ed 25 pi#l 718ted 37°Cola 3027 g A]Zict. PBSE
591 A ste] mEbE 0AFE A AT F, FACS tubeo] 1-2x10° A EF7 H=
2 Rzl ¥ WS E harvestd CTLES 2424 ¢ vl gof o] zisteict.
g00rpmoll Al 22 ZF €A Ha|stel T HMIEL effector AR A HEY
SIA E F, 37°C C0; wiRA o)A R ot 3A1Z F PI 1009 4G
20 Bl S 7}3te] £ MXEE g3 F PBSE M X3l FACScan analyser®
g BEE ZAsict. olu 488 nndl laserE® FHLZF AEStalEd,
OAFoll 2]3F BB 525 no filterE o] -&3te] ZAelol, Plol & FHE

610 nn filterS E3%}o ZR3}9tr}. Spontaneous lysise effector cell&



7AstAl ke EHMEAM dolthe lysisE FAYSIAT)

E 1. AP Abg¥ By 7 ulolg A wh¥(adr subtype) rzh&

U4 Werol=

seto] = WA Sequence
HBs® 131-139 LLDPRVRGL
HBs 269-278 LVLLDYQGML
HBs 270-278 VLLDYQGML
HBs 271-280 LLDYQGMLPV
HBs 272-280 LDYQGMLPY
HBs 346-354 WLSLLVPFV
HBs 382-390 ILSPFLPLL
HBc™ 18-27 FLPSDFFPSI
HBc 100-108 LLWFHISCL
HBc 107-115 CLTFGRETV
HBc 115-124 VLEYLVSFGY
HBc 139-148 ILSTLPETTY




6. Bone marrow chimera®] |3}

. Al¥oAl= Balb/c(H-2d) mouse?] bone
$-41 donornt-{-A2] w2 F¥E

marrow cell&

C3H/J(H-2k) whf-2o o]A& AlXxsiiir}
bone marrow cellS €& F, AYRLE A ASIL irradiationA] ZIF IHA|ZH
H= W% recipient upf22] melguo] sugtsfe} JEE FY3tATH
ol@A B¥AH chimerat HAE IS Yoji {25, 209 Fof

thymus, lymph node, spleen®E22FE MEZ €A HEILE lysis buffer
o] &5lod A AZ rl¥ flow cytometerE ©|-§3te] A stHT].
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7. FAAMEe AdEAE £
In vitrool4}2] thymocyte seletionol} HZt A= &
3-45F ¥ C57B1/6

'~

7HA] 2 S el

)54 suspension'$HS I3}t

AL-RE D Q=g
steel meshg ©]|&3le] TrAME3E staich

np2 A2 RE thymuss €& F,

Selection& FE3}7] ¢Iste] A}8H MERE EL-48} RMA-SE Ap§3telch

FAMEL} EL-4(FE RMA-SIAIES 7R v[E&E AL F 21
% flow cytometers ©]835}o] CD4W CDEEA}e] LA R 2
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A 1@ Molecular dynanics modeling®] 3t 7% ulolelA ThEY
SRIEE L

cTLo] ti3t 34 (epitope) 22 Zg3t7] ¢ E class | MHC At
ote] AR 4RI 7R 2 F|Re] Hrim ¥ £ vk ol 5% A
srelo] CTLo 2)3) Q1A1s|e}x]7] $|3jAE antigen-presenting cell (APC)
ol gl MHC Bzt A ojAopgt st|wjEelth.  ofm] HE native
forme] THARx JthE7l ohviet BAE EEe] A At HElel
=z wys|olol stn, of process7t B L 2l ohwt 9742 ofulxat
o 2R HEelo|Soln o]E-S MHC class 1z AgE o APC ¥Rof| LE}
g o nl24 CTLo] 5) A Ee|drh
Pug Adsh & MHC Ex1e ¥ peptideste] ZYP AFE 53}
g HAYS doln, = Peie] A Aol APC v§F-olM process
e o ojW EF peptide’t FAHH AUt HAAME AF =7H¥
o2 A gk 2y HZ Eof o 7 ¥ peptided] otnlx
A} Adde] urs ™ol uhel o] Eol 2tn gk R FHxlY FFH 5o UA

A slgdcoh, e st Ay Mice] & K3 Q HLA-A28] F9E EW, 979

1l

5
2

olnArto @ TAF peptide chainzl F2 FYSIE N-terminalB Heg F

) obn]imAH(P2) T mpA T ofmlieat(P9)o] MHC Eatel AystEul SleiA



AR A S8 st ZoZ ey alrh. 22| 5te] P2ollA Leuo] FE
WAEH PIol= Valoluh Leu, Ile Fo] Wol AT 9lrt. P2u} PY o] &
A= 1-27§8] olmji=ato] MHCS}S] A¥e] =& F3 den, 74 olnlx
Are] sjata Belstdta Ao wheta] MHCete] ZA§Ade] ZAHch

AR AFoa= o]2¥ epitope peptide2} olm &2 MHC EXF4]

3x} T2E ¥E3to] 5 peptide®] MHC 2AH%}S] FY 7Hed RS dF

L
+
3o

= computer EEEY-& ZfUsiadct. o] W2 &AM BIFR]
ZAEL Wy, F o Fo YPElol=F HUAGst olFo] MHC Aot A {3}
Aoh= gz vlzs] & of AT EXME QA3 £ F
olE ZHestn HI)H YYPoe s +gadch. computer EHHE T3 LER
epitope peptide2] F=2A Z 53X P2ot PI Atole] A7t 16-21A o]ojof
3, P9 olm| X 4Fe] side chaine| MHC viollA} peptide binding groove& -
23315 B-sheetd] floor¥3Ee 2 #3l3 glojof Ztchs= Zleojr). ol g U
& H&ste] HBY A EEF o] 2L epitope sequenceE Ftoirfilry.
B oJZoa] ¥t computer modelingoll 213l HLA-AZe)] ZEE|ol U=
Elol=i= oW EA It conformationd ZtA EHe= Z1o 2 ety 71Ee]
daiA ale MHC A¥E HEl]| =9 54& Rt BY U wlolex @
el a2z HE epitopelE LY JHedol e}l AAREE 9 mer
HE}o] = sequenced WA AM3] 5 o] 5L computer modelingel &J3} t}
Al dEstr] #3222 © % sipulation® A}3I AF J¥FHUA 7F
2] MElel=E sl WAt
=3 o]E HEjo)=Eo] HLA-AZ £xte] AT ZA UL 5 o=

MHC Hx}2] conformational change® A B EOZ A Z}zZbe] HElo|=2] MHC



Baioje} A% NeAe dAZstnAl st FuFAE al/a2 domaine X2
oum gl 3x Zze| Wi AU o Yrlel=e) AYL ET al
domain®] Ubd 3 Fgjolje] HEE degith uotst o] Fr PEII=F
& REle| =7} AYSE grooved] Fotol x| clE el =g} W@
MHC 2#}e] side chainZ} 3] o2 AF AelE fA%te Re=2 st
t}. HBs 270-2782] Z-$ o= a2 domainolA 2] WHEIs gladort &MY AS
of wle) 7 F=rt AdFoz okt thE Helo|=EY AYLER A
A& H]= MHCO] side chainoflA2] WE 7lsd& wiAE 4+ UAT, mpain
chaingl a1 domainol ¢ T3 wHale FAFHRA Asdrh. o] 23 computer
zedal uhyel] 23 epitoped] ZHZ EE F
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¥ 2. Modeling& B3 <oz Hejo|=o T2 53

wElo]l = 2] MWA | Sequence|P22} P9 residuelP9 residue®|a helix MHC &

Atole] Ael(A) 4% zp Fzo] w3
HBs 131-139 {LLDPRVRGL 16.23 1 + +
HBs 270-278 |VLLDYQGML 16. 14 1) +
HBs 272-280 |LDYQGMLPV 13.86 ! + +
HBs 346-254 |WLSLLVPFV 18.12 ! +
HBs 382-390 ILSPFLPLL 20.77 ) —
HBc 100-108 |LLWFHISCL 17.95 | —
HBc 107-115 |CLTFGRETV 18.11 } -




A 94 3N Seto|TE o[ &3 epitope peptided] A

pola Aof ZHE® EAH A E7t CTLo]l o3l AAIF o}, wAHI] #lshA
L g ME EWe] MHC 2x1e} ulojgLo] HolA < peptidest FAAHSE
Asbs)olor Trh. 2 APolAE BY 7+ wlolH 2o 3 JEFHE ofF
chulalz ¥R Q antigend iAo 2472 protein®] processing® £l
s wHEE Sold peptideES 21z shgith. 22t HBVel FolHd
peptide epitopeE Fopuhzl Y Model @ 4] antigen presentation
defectant?) T2 M| Z2E o|L3}9) MHC class 1o] Z¥dH= Hol]H peptide
2 m3a stach o]E MEFE AEUoM RAEE proteinlE FF
processing®lo] 3 peptides} A Eufe MHC A&t A3ty "a3d
peptide transporter molecule (TAP)o] A} 7l&& ul ¥ 31R] B O ZH, MHC
Bxpe] N B Udo] AAFAY, E peptideZt ZUHA A enpty
e BALE wWslE Ros adA g Iy olF AEFol A
MHC Zxto] Eojdeom #HYst: peptided MEAFolM 7P FA
peptide”} empty MHC2} Z3¥iste] MHC Hzlzl otxsigdogy AF ¥ MHC
Ezie] wao] Z7igjA Hrh. welx o]2¥ antigen presentation
defectantS o] &3hd E& whilo] glojA MHC class I Extell 2|8t &
o £ 9t peptide formE TAIstE= Zo] 7HedtAl EHEER, o] systens
HRV Thwloll Zo]FQl peptide UL Td]l AN FFY LEYl €
£ 9Tl RMA-S MZFE o] &3t: WH e olnl AUES UYL T H
R =

olu] gloA] 23 upe} o] computer modelingel 2J3) AFE 9mer



HEelo] =7} AA R HLA-AZo] ZAYUsSte T3S 2R dotky] 2sly, ol
S 35t 10 pg/mld] = T2 ME wjgo] Yo Fof 3 wjg

T2 AX Ed0) WUEEE= HLA-A28] & A E o] &3] flow cytometer

ku

235ttt =3 crystal datag] HFOF 10mer HElo|x=2] He Y

ot
o

B3 o Fo] ErI53Ilol} 10mer HElo]j=2] 7195 9nert FARRY
A3rYo] dFA gderng, pP2ot P10Y anchor residueZ Zli= i0mer }E}O]
ZE2 ZAfolx 2 Uyos FAstadrt. of MBS viEIA AXE 2
] 1o Yveluigct. 2dEE Bt olHE AT 7708 dper HElO|=E F
of ] HBs 270-278, HBs 346-354 T HBs 382-390 HElo| =7} AtjF o2 Tl E
ZEo] uls] HLA-A2¢) &2 ZAYFL Bodr}l. o]EL PIY side chaing] %
3o} o}efiZE: ol binding pocketW3Fe g 3F3}l31 P22} P9 residue Abo]2] A g
7} 16-21A& /RI%t= ZESolrt. oAy uvithE HBs 131-1392} HBs
272-2802 HLA-A28] expression® ZE7MA|F)1X] E3t o3 Rol, ZA¥Ho|
AAT o RE U £ AdAded, o522 EPY oM pI side chain®] Y
o] t}2 HEZ tiE2 AL} P28} P9 Alo]e] A2Vt AU o2 S FH& B

ol w}elt}. HBc 100-1082} HBc 107-115 HEloj= = & AZFEER] Qg

ka

dPollA ojE2 HohE 5FE RojA] Wsith. WA HBe 100-108% Z-Fof
£ P3, P4 P5 §]Xofl WAF BE L side chainE g Z3 oM ol&
bulky groupSe] AtZZRo] ofumlx HLA-A20) T3 WgE & W& Zio] ofd
7} SZHc). o] 3t &L HElo]=2] side chaino] MHCH] thdr A3t e
FgAE £ $ gthe ol AFAS Y RaEH A3, upeiM R

FREEL TYSHAE MHCol i3t o] HEle| =2 Y THee] o

Zo] 7Msdltia 3 4 olvh. HBe 107-1152] F 2ol 2 2ol o] PEepoj=7t



HLA-AZo] Z¥six] ¢ftie B27F Qgenz $2¢) binding assayolA
ARstA] e Ao UEhd A3} AR, AAR 2N AFY
A= AxsA] s T RArt. JPE B3 AAMHOSE computer
simulationo] €3] &P Meloj= FZ2E AU ZTH MHC ZHtel i
A% 23 AAZ FLY ¥ & etz Az EY xoray
E59 Axs viayg o, og

¥ sinulationZ 7} MHC 2R}l PEll =2 Wl 23] A Hetol=

crystallographyoll 2]3f €13 t}

flm
re
4
IJ

o] A=A o] conformationd] 717he F2E Rties AL tids] 2nmiles o
ojzg} ¥ 4 Arh

HLA-A2 23 714 Relo)lm@ 43 552 10mer HEJESY Z o
= HBS 271-280, HBc 18-272} HBc 139-1482] AY Yol VA SI3ict. HBs
269-2783} HBc 115-124% ZAYstA] AU &3 AYH S Hich HBs
269-2782] Z2ofj= HBs 270-278°] ujzA F ZAYI LT Hol 9]
sequenceS 333 HBs 269-2789) w2 AJPL AL oS FIX A
T}, Wty o2 E U3 sequenced XU extensionH HElo|ls = FHAHFT
Zole] FElo)ZQ g ujL3 AFTHS Rol: HAOoF A o7 wWEol
t}. HBc 18-272] c}E subtype{adw)?l FLPSDFFPSV2] sequence:= ctE 3=}
Eoj 2] HLA-A20] & A= Aoz odx dud, & APdA AHER
adr subtype?] FLPSDFFPSI®] &2 ZAYYH S P10oA valolA IleE X|Ho]

dojutx FAR " A& Heolx drh
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A3 M gAel HOS o] 43 HEL|E BolA (1LY &

CTILE AEE sUE Helel=& 4317 flsiAE HLA-AZ2 A} 2
TS WA Bo] Folopsin, Lto}rt ofE HElO|=E0] AR CILE 7E
3 4= 9l EBo] 3 peptide epitope2 2 FHE3H=71Y <iFE HAZ= Ao
23 CTL F =0 2ol "WFHolch mety REY T2 WYEE T34
218 %} peptidedt R@E-& WA -2 10719 oinji=ito® FHH HE}O)
EEo] 3l o] 5o} HLA-AZ 2}t Aol & £ ohe}l AR TA
Z(cTL) ol &3 A=HAR S Felstaz siglct. £ dYolA= MIC 23
2te] Aol vl A feria TchE = peptidert AAFHLE AAfo) S|
st B 74 miolalAE QRAIStE CTLo) 23 AR JAFHEAE dofr
71 flaf @t FAEE FEH WY Y5 ThvlelB L Yo YYo=
Y dAZo] HLARYE S ZAlsto] HLA-A20] gl oA THMNRZE
+d

o] ¥ al Algte] dooff Exshs THREE =2}E3le] ol & peptideES UH

& Bedlz, o] A XS5 peptide epitoped ©}-&3le] I uio]A

00('

=

3= CTILS -F=3hed d-33stgnt. CTLe BES F5337l 3 target A
TES ARG =Y 2 dFodEe T2 MEFo]| peptideE 713t T2 HE
EHL] MIC Exte] UPE REULEH targetHEZEAME 5SS T N
A sttt CTLe] HEE el Mo 21212 peptideE 713l 15
He ekl &= 3 BHAMFE(APC: antigen-presenting cell)EA 7Y
4 Q= E 7heidkel oFAolm HLA-A27} ¢ WM EE Fe]dled olE Al

9} peptided® 715l FAcrh ¢ 15d o ujurdt Fof hupan AEXFH



IL-22} peptide, 2|3 APCE Yol £ F 15U T v F peptideE
ZFAAIZ] T2 HE2E ERHMERE st o] 52 MEAHINSS flow cytometerE
Z243519rt.  peptideo] 5ol CTLE FEIV #iste] Z-¢ol el
FX o8 APCS} peptide, 22|32 IL-2& 7}35}e] restimulationdte] CTL&
frEstolch. A¥EAN Bt} Ao &2 CTLY B¢ T2 targetHE
of tiz] HolFd o= lysisE dL7)= AE Y 5 AT} o= &
A peptideZ} CTL -F X5 epitopel & ZR3l= A& o 5 ALCHE 3).

o] 2] blood donoroflA] @2 S22 AEANE FAs0 B, APl A&

o

BIE peptideZ} B5F CTL epitopel T ZR3I= Zlo] o]zt zhzie]
blood donord] WE xzlo]2 Ralul 1 Zo|ME HBs 269-278, HBs
270-278, HBc 18-275°] v|2® ZEA <8 blood donorellA epitope® %
23}= Ao g Lelutrt. o] A= BY Y ulolzA QAL wlol A th
WMol AHEZEHo] FHF A, CTLo) ojsh A= F217t o] peptide B
g Aoz 234 vl I o= HBs 131-139, HBs 346-354, HBs
382-390, HBc 107-115 ,HBc 115-124 5% 2] peptidex= =3 blood donoroiAd

epitope® ZR3IL} AMHo=z TEH CTILE
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d FFo] HAY EAMEE o|lRHYLEAM it A& Heoli Arl
ol ANES -8 HBVol UEH At €& 5 e CILE FAE
3t peptide® =} Fslo] £ Fof HBVoll ZEH ME2 lysisE SHSIH CIL
57t 7153 peptideE 2 & drt.  ofe} L WH-E CTL epitoped
o]-&3 WA EAY Ay B &S A=Y UsHLeE FoF FHHol

gt & 4 gdrh



3. ¥ Hetol=2 AN AN T it O EAQ HElo)E Bo)y

T A2 N Hails

CTLo}} 23t T2 EA M X2] Eojx abs] (%)

HEjo] &

=1 A 1xF Ay A 2xF A Y
FeAxEc] FHMEL] v

10:1  5:1 2.5:1 25:1 5:1  1:1
2T 10.5 10.0 5.9 28.5 24.1 7.2
HBs 131-139 35.1 32.1 12.3 NDs ND ND
HBs 269-278 36.9 20.7 9.1 67.8 20.4 23.1
HBs 270-278 39.1 24.7 13.0 51.3 39.3 12.4
HBs 271-278 18.5 11.0 10.0 59.7 38.6 14.9
HBs 272-280 22.7 7.8 5.0 46.6 25.2 7.4
HBs 346-354 19.3  12.6 19.9 38.1 15.0 4.1
HBc 18-27 32.7 26.8 14.0 27.6 25.0 11.7
HBs 107-115 42.9 16.3 11.0 64.2 57.9 20.3
HBc 115-124 30.3 14.7 9.5 57.7 35.2 16.3
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