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HLlol gk B- 2 T-AM|3E epitope HEelol= 2 MAPMultiple
Antigenic Peptide)S A3, HAHZAZ 8 EZS AMEEo] U

3 e AFSL FysAT

1. B, T 3LdA7] d4de durx el WS 237 3] B,

T-M X epitopertole] SAdAH 2 o8] 7FA] proteolytic enzyme sitelt

g XFS o83t ¥

A8
“fo,
o,
o
A\
o2l
of
>

Aw)

ol= R MAPES §Astel 94, Wl 8 Tz AT A8



©= X Bet TE FAlo BSAY 23171 ¥ Balb/c vk ®

AA1Z] &= M-HBsAgol 93 boosting EHE ZAFSA T

6. MAP9| &¥4dS AA ELISA % indirect ELISA o2 ZA}

N-Eo] sequentialdlAl Hotd FHelo]=v} 127HA] ol =4kl phe

= o8 ofm|iAte 2 R3AI7) HEO|EES o] &Eo] ZAEIA T

8. 22 A% HuAMoA B ME epitopex 7FY =23HA JEeERY

137 argS glhno® XIAHELE w o|FoXE= FFE molecular

modeling 3} AT,

@ A 2 ME A - FANE o= 9] AL HAAA A+
1. ELISA system® 7
PSR A= 13 2 2xbd x4 A 3E synthetic peptide & 3F
= B3l (SPC-16, SPC-22, SPC-25) AF&3lgiomw o5 Z+Z CH
hrgulo] e 2-9] capsid FHAA LA =& BHES AH3e] 3HA

)

F
2
Iy
2
iuf



of ELISA WS AR o dedH, fEetoj=9 75 native 33

= 27 dRt{ o= o Zolrt #et ELISA Wil o3 FHheel=

A ote] W3S =A% uwl blocking agent, pH, | E}°]= coating =
%, ARG FHEelol= gAY M E T i) P& Pornz
ololl 3 ATE FTHIAT.

Helo] =9} ubA] TS AZA37] $1% conjugation WHO RS
MBS(M-maleimido benzoyl-N-hydroxy succinimide ester) £}
glutaraldehydeE AM83}le] coupling A1AH WH3ATE HEO)| =8 |
AAAH AL FIElo]= A= native Yo o3t AAEEH A9
— 92 3 A A Hiso] SAHoZ e 47t T 59,

Efol= WA LA Hepol= wele] ojate] AAE FElo]=

ZA4e uf, elol= coating buffere] ¢33t} AdHEeto|= A A

Mol ks wornz FlEelo]= coatingAlol EDACE A&3he] 3

l'i_'-,

ol= 2 A microplated] coupling AZAEL e FElo]= FHA| Q)

fetol= aAte) WAL AEFHAT



3. Immunoliposome T
33 FElo|=E ALE3le] WAIS JEEr] 9EldE, HElo|=

AR 7E 7= 22 FEA B H99A4E A3 93k adjuvant

S AFESHA Hed, dRbH o2 AMREE adjuvants ¥RE FA4
g3k QAo HEo= FAH] ol a2 AFgo] AIEH Qi) o
218 ool M liposomes ©] &3t FAHPeto]=o] TRAZA AT
7% adjuvant EE FAlY sjAgtE = A0 € AWBHT A=
4, = AT AME liposomed] 7|EAFZA, 7]E9 F£d Ao
liposome®| 7HA|&= ©H-S H Y7 ¢33 WH o 2 A proliposome®]
et AFE 2xPd X o]lo] AE3A Y. Proliposomed 7]ESY &
A JEfe] liposome°] 7FAE @dHA X, A, &3
A T2 B 3o EAAAAES NMAE & e FHE HAX
A=dl, ¥ A79dA= egg®l phosphatidyl cholineg ©]-&3}9
proliposomeS A %3 3 proliposomed] B &3 2 §%FA w3l

et 485 silen, AAAnE FEREAHcE SR

4. “Built-in adjuvant” A+
N2ZE ME9Y adjuvant24 Aol AZFHu QYE  "Built-in
adjuvant”’+= A3 Helol= Yo IL-1¢olv} CSF %9 immune

stimulatory molecule®] EA 3l sequenceE A Y3t EAlo FHA 3}

AL Aoz 3EEAE 23350 A s SPEITIL e o=

E ARE3lY], thymocyte =AHNEAHAE SAHAFGOZAM AHEA HAHE

_6_._



2 a3 #AZFFFE Y. SPEI7ILE immune stimulatory sequence®

A interleukin-12] nonapeptide(VQGEESNDK)E 331331 Q) o1y,

SPE17 ©5 X SPE173% nonapeptide® 717} 41olA ¥& 23

e 1 xRE 385

@ A 3 AlFHA : A FA NET|E A

1. 719 gt A9 MG 2 EAAL

A, 218 = 9 HBV Fsta# 5 dd H48 S4s 7HAa e 7}

golatm ofgel AEY A AFsel WA BAEr} AES

L

e

Ao s A BAL AN

L
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71§18kl 10% serume] X¥¥ alpha MEM media & 2%

Serum-free media®| A vl UstHA ANEAAAT dFE 3R AAMAASE

E M TR A ujde 93 djFAA AAE A

3. A% FAle FAZE X TIHAHY S5

Az A FAZHE RIA kitE o835t SA = A 7

2 ZA7)E A7t YA 2ARAT



4 hF kel e ZAR #A

SEAE AANEL Tor B AT TA o))

A 285E ik AgHE A& F o2 J[xE HFAM @

7t ABHeE ZA3AeH, o7l AxY A THEAAE X
HAA 71E2 HBIG W28 A9 Anjriet wjwgtozr Axd

Ao AAAN 2 443 s e BRsAT

@ A 5 ARFHA ARG @AM ALI)E AP
1. 2+ BY % C& ulolg{~(HBV, HCV)¢} Faxds AZdx
Aol el & BbYl 2(HSV-2)9] #4827t =99 AxXg ofdlx Hiol

Ao Az R 54 8.

2. 3t Eetulolgiie F H EA 1B (HE).

3. Threonine 92 A WATES complementation A7) &

= 23 @rIMEe WAT AxF plasmidg AZEse] Wi A Y

43S EIAZ g%t tMSE moused] FAMSH 3Ale] S45

}

M35l epitopeS FHAMSTE w2 strain ICR suckling mouse$}

DDY suckling mouseE ©|83to] wvlolg{ A o AESHE AT

3 54e seld



@76 AP2HA - T-UAIE 24 7 AR SAPIE 7 a4
L TAIES] o& Q4=e 4299 Ay 7

2. AAE dEFHe vy a5 AA

3. Epitope peptided] A
4. A peptideo] 93 CTLY &% % CTL &4 =X
0. Hepatitis B virus® +4x A% 2 &3

6. RTH X BH7|e HE

@ A 74 A - T- A B e A A2 AP 7 =31

+ AraAY 1GA92~94)F 3RPAE01994d)8 AT e

HCV<e CTL epitope peptide®d] ZdAo #3 HAo=Z HCV full

i

L
=

sequenceo| Al Zrolwl 3000 A7Ne peptide N4 computer &

& HLA-AZ21<] 23} 7beAel &2 peptidee AAsn AAH

peptideE automatic peptide synthesizer % multipin synthesis KitZ
ol 8- TA3 L, FAAH peptideE flow cytometryE ©]83F peptide
binding assaysS &3 MHC class I(HLA-A2.1)d ZA%3= AEE

Hlal £A138ke| dA|2 HCVY " #2¢] PBMLE A3 CTL

functional assayE F~83lo] HFH 22 CTL epitope peptideE 4A
5t A o| Tt}
CTL % adjuvant 71&o] A3 Aoz 2xdxHA EHE g XE

< gystem ©]9 9 adjuvant®Z ISCOM3# squalene/tween 802] |2t

_..10,_.



M Z¥HY mouse systems o]83e] CTL 282739 HHz2HNS &
Hole Aol

T3k FHFHo=z AAH CTL epitope peptidedt FHAZA-L

adjuvant®] in vivo testE {8 FEERA /¢S 93 HLA-A21
gene cloningS 3l Aoltt. HLA-A2.1 gene cloninge T2 cellol A
mRNAE FE38te HLA-A21¢ whdt specificdt F&< 3319

HILA-A2.1% PCR product® 2& AHolt}

@ A 8 AYHA : FAA A NI A

L A 34 $Axe dgss w3 bR

rL
tlo
i
o
o
0

Y %9 intramuscular injection® gene gun %
2. HCVe} HIV-19] thgh {2} WAl WEES 74dksta 1 3 A
= ZAPSHT

3. #AA WMAe] me Alx"ozH [-MCVel the g WAl

el 2 )eEla o] WEe B 2 A4S FALST)

@ Al 9 AN A] - AR sl wiAlo] He B 2R 7t At
HA WY HEAZE Aluminum Hydroxide(©}3F Alum)& el Al
Ao A Al AARZAE e Fo low olE Fol& Saponin

Al oil emulsion?], Monophosphory! lipid AA, CytokinesAl &°¢| 3

ot oot & WgREAES 77 WYy wxAmse] &4, A

_.11._



@ Al 1 AFIAA - FAAgol= WA T TV]s A

1. preS2 39 A$-(120~145)8] MES T, BAE9 3JAdEA7

o dA%on FARLE FET & o B-Te £AZ @S 4

Fol= ATl QAT B, T AME Alolol| proteolytic enzyme

cleavage siteE MU BFo= FAZ AAHA &gk E=3F T,

B-A¥ #9284718 dRAAL AU B-TY ¢4z gl A%

A S FAAAIFIA] IS ol Az wol T- B-AXE

FAAA7N 7} BF EAGE dee) g FEHA W8 ol 9l

opz WYY AFL v Aoz Az

2. Fetol= 3ol HAgLdAS FAAZIZ] Sd AU FY

_12._.



£7HE 2 Fo Qo BLAYL FYAIE ol NI2E

macrophage A3 #AHS 2= JEol=&3 IL-1¢9 FHAFAE A9

AT

3. BYlAFY AL HIAF oA Y HIgAZES AT

7l gt gAEE He AAA(PA, PL PG, PSS &FAIA BEF

ZAZ AT Aede, FoAZ FABLAEI AdHEAE KA

23 100ug olgdlA F43] F71HeA .

5. HBsAgZ ¥ THE TAH X epitopelZ &H A preS2 151-1745
TS BAHIX epitoped] dAF ®HGAHS AT TAHE

epitope=+= N-Zorol A 8719 otulx=AHE AAFE 159-1742F 151-

_13 —



174 7 75 ARESIAY. T-AHE FLEAAH7Z 159-174F7 S A&

AaL, 151-1745 A}

ofo
ol

4 9ol CFALL ¥% 5 490 25 3
Ae AR FLAA7)9 wdo] B-Te A9 A= &3

Aol AzZ3A

7. 3 Elo|=-BSA A3AE "HEA 7] Balb/c 925 M-HBsAg
= boostingA| 1 B3 4559 preS2d] thEt A Aol A Zpol=
UA T RERE F7BA 1 (14/17 vh$2), ol F 570 A= 90u o] A
S7HE AT a8y T M2 L4474 g d3e JeEhtA] &,
WA zpoldl] o st & v et o] dil= FEle]l=-3HkA] A%
A7E iAoz Ao ALR ThEAe]l UeS AAE F= A= o]

ek Ar7F o Hasteet Al

8. MAPS ©adaAs ZyiA7)= Felol=z2 dald Ao} A
Y MAPEZ Tricine-SDS #7|9s A3, 7MX¢7F B % 4%

& AMew, A9 £53% band’t YERGTE MAPe| thal AH A

_14 —_



12} indirect ELISAA o= 71X 7 28 MAP©o] 419 ¢ & o
SAE YElY =], o] coating &&0] ZE7td 7]¢3% Aoz o A

At}

9. 7249 BAY FUAA7E AAst= HS mAbE o] &3]

N-2ee J3E sequential 34 Aoy FEpol =2} 127 pheol =%}

g sleglol =2 o) &3] =AS An 2r] 1925 126, 127 2 1297} 3

AAd e FQ23HA veryttl. pl23~145/adr HElo| =0} &} 127 phe:

10. Molecular dinamicsE o] &3] pl20~145/adr¥ 137 arg©]

gin® £ X3 HE HMErol =& modeling3t 23 pl20-~ 145/adrol Hld A

gty #elolx=9o] B A3 epitope #91¢ BEEF7) vA YERgT) o

Asrl AgE Hepolme FUHS YEEY GLS W HOR

AR
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@ A2A1H-3A| : A FElo]|=9] A B HAYAY A
1. ELISA system 72

7}, A fElol =] WY
1) ELISA system 71%H& 913t 2xbd 2o A% AR E o=
(SPC-16, SPC-22. SPC-25)8 WAAA A}&3}4),

2) Mepol= AAL el Wekol= w5 T KLHU BSAE

carrier protein®. 2 3} conjugation AlAH AFE3S T}

. Blocking agentol] <3+ &3}
1) 3 3FHelol= 3A| (anti-SPCI16/KLH)&] =AH A9 blocking

£ APEsledld = wANE FS Ho], blocking agento] tH¥ ®E

4L FANEo|= AR} AN W E FAE AR FH

2) X3l BSAE carrier protein® 2 AFESIH-S Wil x U3 &
H= A3 oH, o|lHF die WA SR mouse & A | 7HA

+ blocking agent2}e] HF2Ao| 7|3t AL E FAHIHT

_16_



AH-8-3Fo] microplate® coating & W

=
o) Fx=x0 st dEE 23 100 ng/well®] FEo] =71 M

2) TAFHElol=E  ALR3E ELISAA AME3t= Alxadlozi=
PBSTE AME3 &7l vl 22d background”} WA Vel &34 o]
AT}

3) & MEfol= FA e 3 FxE= 15009 An|So] FIA

D olFelHe ARE Egfz o] FAHE=F ol Fate] I
3}

HErol = FAIE A7) 1§ ELISA 2718 &3S

"‘R
Au)

1) & Helol= FAHE o83 AFXF whole antigen
(recombinant whole HCV antigen)¥} & #Fg-Ad-& 43S 43, SPCI16
7 SPC25¢ w3t & Helol= A7} AT HCV el qgb3-A4

j E

of A #EHAT. ojE2 duelr = wf SPCI6olv SPC25 3

A E}o] =& native FHo] 7HAE 7RG A FEHE 7HAN, A

Ao Al o] BHH A o] native whole antigen®} 7}7h-F 7l O.¢

)

278

_1’7_



o}

oo Jletol = A9 native whole antigend} @] RHE-Z-A]

1) & FElo]l= A2} native whole antigen(HCV antigen) <
HeHS EAHAY fistel HOV 79 B WHE ALeso
anti-SPC16& ) 2t 2} ®E3A & FH3 A

ox,

2) ELISA el 23l native whole antigen®! HCV3 A <4A &
S coatingA] 50mM EDAC (1-ethyl-3-(3-dimethyl aminopropyl)
carbodiimide hydrochloride) &<l 2 43}o] coating ZwW7} PBS&
At & uol M]3t anti-SPC16 Aol Wit wk-gAde] F7i3ts A2
= HEEHT. oo dye FANEtol=o W o) AAHH

+ JELO]= A7} native whole antigen® A3 7FsAdo]l A=A

ol

|

& AAlste] FRoem, Jete]l= FFYo] native Y] A= &4

1TZE ﬁéf‘é ‘].giﬂ HHE—-?J_ Z;IQ_E *%Zéﬁ]'%tk

3) E3t EDACH ¢

o

A7t g glefol= FA|ele] HolA<l
ol ¥ JAA AL FAFr] sl A ] =(SPC-16)¢ |
AAL moused] BAo dhEte] AHE st om, FAEFECIE=

Y

(SPC-16)E EDACS} PBSeofl 3lA]ste] ALEetde Wl w4 A= A

1—--1-——1-

017} ‘—JFE}QX] %%“E‘ ?ﬂE_E_ H o} EDACoﬂ 9]'5-’- H]—%.Aé A 2 B :sﬂ

Elo]= o] Solz wtgAs BAste] e Ao ® A3

_18%



3. Immunoliposome®d] A|ZF = EA

7}. Proliposome?] A%

1) Proliposome®] Az 2xpd % Sy Wyly T3 A AR

AZA  egg lecithing A}&3t1, =Y <22 x= Propranolol
hydrochlorideE A}£3le] A)Z39 o™, Proliposomed B &as 2

liposome ¥ 59 #EFR I T SAHI}IT

L}, Proliposomed] y-ray @7 &%

1) Proliposome®] "o &1 SAHE 3t 3xbdRdd= v-rayol
ot HadaE =4 v wddth Proliposome A F3- y-rayE 7+Hz}
2.0Mrad, 25Mrad, 3.0Mrad® ZAlMZEo 7 ZFALSte Hirx 2|3k L=
HdEF HaTHRTE 7I8te] HEERE AXE F o vAdE HjY
Hj X ol A w3t d S9E vy 1 23, J-ray ZAF
9|3l Proliposomeo] ERF o2 HWHaEAHgH=za ZAddAH
(Table-1).

2) T8t y-ray E A28 Proliposomed] £-2 718Fo] liposome

o2 AVNAL W EFNHOE AVHEAS Ax @A Aoz

T}, Y-ray Broll i3t Proliposome 54 W3t

1) Proliposome®| y-ray= Exd] ( 2.0, 25 3.0Mrad) 3t F

Proliposome?] #&A< =A% ZAx, Hb Ao 2



Proliposome®] #w&Add+ W7 gle AL AFs O

e}, T2 EF9 HT 22 uE s 5A

1) A ZAe] 29]3led Proliposome AZA] AML3F 2d B
(propranolo) 8] W& £%7F W3St =A & ¥Rt 1 A3 y-ray

2 Ay AZAY EoAYsA ¥ Proliposome EF EUoFE S

ol olFd JS PIA R e AL #AEI}HT
4. “Built-in adjuvant” 9+

7k HEel= 3 R AT

1) Human Interleukin-1 (IL-1) sequence % immune stimulatory
sequence® ¥4 # 2 nonapeptide (VQGEESNDK)E X 3t+= A4 HEl
O|=2AM 2xbd x| 344 g SPELTIL peptideE AHE-3H .

L}, Thymocyte =4 &3}

1) SPEL7IL, SPE17 % SPE17+IL nonapeptide Zt2t¢] 3ol o
3l thymocyte =24 &3 E °H-thymidine pulse Hdd <9&) =43
A3 SPE17IL3} IL nonapeptide™ &Xxo] W& thymocyte 52 &3
E KN on, control2A4 A3 SPELI7¢ A%+ thymocyte 2

a7 dAEA SR,

_20_



1. 7474 43

7F. HBV2] S 2R preS2 %% 3o ZAFstes 7|v=TdAE
o R SAAT

1) 22Pd=71Al el HBVY EHIYA S common "a”
antigentic determinant Y preS2¢ A3 st A FH/AE 7) 98
FA &S AF myeloma A XA BHAA KRIZH ¥ H69K
transfectoma| EFE S A ZFdgn 1 7\ve FANEY 94
SdEAML AT E ZAHG A3 parental BRFAGL FEE A E 3

TL3 XEE ZEFE FA3E Y. 3xa4E =9 A= Chinese

Hamster Ovary(CHQO) A XA SFAHAZ=ZFH S o] 838t W

AAA, GAMED gAY BAEE7E oF 80pg/10° cells/day <)

EWAGET MEF CSI3IAE MEs A}

T3 A 20ME ¥ 44

ZA% A3 oF 120mg/ ¢ o At}
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e
i.._l.
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>
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o
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-
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e
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3
z
=
i
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5) CSI31A &Halel HBYV Z8& 3 : 792 349 HBVS
T3 ARE AlPstr] flste] Abg IFAMEE primary cultured}
Al B bdEbelE s HEAIIEAN ofElery FAHAE A
To HBVY F3ads #z2d 45 Fladrt Held e &
A3t HBIGO Wt o Hold @A %7F of 14008 =&
= dsn ( E AMERAe G7 FAFFHA ALY B

Al 3E primary cultureE o83 HBV in vitro infection %

neutralization® 7+ -9 A 43 &),

6) 7ldlet A dHFEAAME HF Axwdrie AT

m;

e

KR12H transfectoma A X5  selection pressure $i9°]
Auf x| o} 5% FEAu Ao A Ay wjUddHA (704 FF) AME

T 9 A G # 3 FA A S limiting dilution method, flow

i

cvtometry, RT-PCR % Southern hybridization®y & 2 Z A}3H

A3 AR ok WAl #A el oF 10-40% Wo] WL

o3 1 o]+ nonproducerd 3ol oty 2} producer

Ao BAHAT. gk o

=
N

=,
HE
10,
e,
o
5
10
i
>
5
©
)

,_,22._



. HBV 9| pre-S2o 3k A zr3te Ao /fELdELAY

1) Aztstd FH e /e : HBVE pre-S29 thd A FH o
28 A9 T4 2 A4 CDRES AFAd oA 7] A
# myeloma A XA THFAZ] F 2] 2 QA 2zkstH
A (Z6B)Y LA EANESE ZAE A3 parental 7) 9 23 A
I HE69KHTE of 108 @& 3= & vehde. Z6Bo 3}

2

A(ZP39)E A xsty o FLdZPI}EE AL A3 HEOK
o Ao T AIFEE Uge TIFEHN AtsdH FA

of He AHEs AT

A7 Z6B2} ZP39 3dtA e CDR loop %% modeling 3FaL
molecular dyvnamics simulation3dt 23, Threl A $ 12 Y Pro<l
A CDR loop8 flexibility7} =20 wa v}, o A= &
o] A Ad3T3 =7 CDR loopd flexibilityoll w2t &2l 2] w
32 -3t A9 Z43Fo] induced fit mechanismol] & dto] dod £

298t @ dolrx stk (feuA- 4H FH e

Wek YAGIHR

i
i,
ot
orf1
fhie
s
S
ad
oto
Ol
ok
8
an
X
<
1o
(-
)—1
T
[
O
=2

g e FAE D olo] da WY FAE EE So]Pe i



mouse IgG, 7@ A, d3sdA A4 AIFA A, SHA

domaine] WY #EAAZ 43T 27 JFTEV Y HINI &

4) Azrstd FA S HBVEY F3tas @ /gy Axstd &
A ZP399] HBVY F3ixE A¥dy 47, HBVE FsAL
= A3 2 HBIGO H3le 1 Eoly FAHT7L ¢F 7504

b, FAlEY HEY A4 2 AsAEAMY €8 A

o] 29 T3 SY pre-S2

of d3%dt= 7]det 2 AzstdE dAE JFHoE JLE A
t. HBV S #3d 3 dd 3 71 vl 2pd ]9 pre-S24 i A3
stE FA Y FolHFEAd ol 7]FE<9 HBIGAHF Rt Z+Hzk 14004,

9]
o
)
uies

a
R

O

3pd g ol 1}
7 g Aoz AYEY £ BY 9 AFEAFHE N
< St AAZ vl 3 protein Design LabsAt7 @A HBV S S

| A= Aadgazz gAuAsdErt 10°9M B

pel
o
o,
9

0 2e)e AT 3 o)A Bxs BY ztde Azl H&3
of T, N4 YFAFS +8% A7 50% olAe AREAYS
=

TE T3t Mg FdA = G771 S
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A2 109% 9

2)
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o

59 HBV

1 A o)

A
B

o wetA A2 Hold

Z
<k

N

A

1.1

L

=
.

3}

Y AF 5| of of

Al 3 ol A
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@ Al 4 ARFA : AxG A NFAA)E AR

FEAZ WG AAE olgstel Az FAY HF A

e AFE A7 A3 Anti-S chimeric antibody &

. Az FAY FA 2 FEH S

HBsAg ol s & A)71E RIA =2 AT o d+ kily 3
}2l AUSAB(Abbott Lab., IL, US.A)E ] &3 A XA
of FAZE AT A A 7= 33 unit/mg ©] 3
HBIGS 7§ 230unit/130mg(1.77 unit/mg) °] B = A ZH A 7}
oF 208 Ax & Aoz FUAHAY. 2H Y FEH AT U
A= Anti-S chimeric antibodys HBVE F3taaZ 2 e
WSl 2™ specific activity 7} HBIG Xt} 1,0008] ol ==A
° %2 HAFHAG.

o, A=

.,_26__



t}. 1 43 cellfactory(Nunc Co.)
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v 2 combined vaccinel =z &% 4 g},
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summary

. Title

Development of Protein Engineering Technology

. Goal and Importance

Proteins play a central role in all living processes by
performing many different important functions in cells and
tissues such as catalysis, molecular recognition, regulation
and structural element.

For the past 40 years, a tremendous progress has been
made 1n elucidating protein structures and understanding
protein structure—function relationships.

Since the primary structure of human 1nsulin was

reported 1in the early 1950s, and the three dimensional
structure of myoglobin was solved 1n 1960, primary or
tertriary structures of many different proteins are now
known. In addition, various methods have been developed to
help determine the role of specific amino acids involved 1n a
protein function.

Recent advances in recombinant DNA technology made 1t

possible, in principle, to design an produce new proteins.
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(renetic engineering technology have now made 1t possible to
modify the amino acid sequence of a protein at will,
including substitution, deletion or insertion of amino acid
residues, or to fuse two or more proteins to form hybrid
proteins, or even to totally synthesize genes for the new
proteins. the technology has been contributed for the mass
production of medically or industrially applicable peptides or
proteins.

Protein engineering technology, a new technology which
was arisen because due to the development of genetic
engineering technology and the accumulation of data
concerning  Structure-function relationships of  various
proteins, 1s a technology for design, synthesize and
mass—produce a novel proteins.

The study was focussed on antigen—-antibody reactions,

and carried out in order for the development of technologies
for producing next-generation vaccines or 1mmunological
therapeutic drugs. The successful results from this study
will have a great impact on economical, social and
technological development. The study will also help to
establish a new emerging protein engineering technology in

korea, that will undoubtedly contribute for the development

and dissemination of biotechnology.
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[Il. Contents of Research and
Results

@ Project 1 : Study on development of
synthetic peptide vaccine

[. Contents and Scope

B- and T-cell epitope of pre S2, immunodominant region
of surface antigen of Hepatitis B Virus and MAP(multiple
antigenic peptide) were chemically svnthesized and studies
with  above synthetic peptides usimg linosome  as

immunoadjuvant, are as follows

1. For the linker of B and T cell epitope. several
proteolytic sites and liposome were used and the antibody

production was evaluated.

2. To improve the immunogenicity of the peptide vaccine
the 1mmunostimulating peptides were attached to peptide

antigen and the antibody production was evaluated.

3. The study on the liposome as immunoadjuvant was
performed. The differences of antibody production according

to the change of the composition of liposome, the amount of
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antigen, the T cell epitope sequence were studied.

4. Linear and multiantigenic peptides were manually
synthesized and used for studies of antigenicity,

immunogenicity and structures.

o. Peptides with T-B, B and T sequences were
conjugated to BSA and then the peptide-BSA conjugates
were immunized to Balb/c mice. The boosting effects of

M-HBsAg to mice immunized the conjugates were tested.

6. MAP antigencity were tested by competitive ELISA
and indirect ELISA.

7. The effect of the N-terminal sequence to the preS2 B
cell epitipe was studied studied using sequentially deleted

peptides and  substituted  peptides at  position 127,

phenvlalanine.

8. The structural change of the peptide substituted gin

for arg at position 137 was studied by molecular modeling.
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II. Results and Discussion

1. The preS2 120-145, the peptide containing T and B
cell epitope continuously, was able to i1nduce antibody
production but, when the B cell epitope was localized at the
N-terminus, no antibody was produced. To solve this
problem the proteolytic enzyvme sites were tried for the
linker of B and T cell epitope, but no antibody was
produced. Also liposome was tried as a linker, but the level
of antibody production was very low. So we concluded that
the location of B, and T cell epitope 1s important because of

the antigenic structure.

2. To improve the immunogenicity of peptide antigen the
immunostimulating  peptides, derived {from  macrophage
binding sites and IL-1 sequence, were attached to peptide
antigen and the effect on the antibody production was

evaluated.

3. To i1mprove the immunogenicity, the liposomes
containing negatively charged phospholipids(PA, PI, PG, PS)
were tried. In the case of peptide antigen the composition ot
liposome affected the production. But in the case of protein

antigen little differences were observed. The etfect ol the
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negatively charged lipids on the peptide antigen—antibody
binding was studies by the competitive ELISA and no

differences were observed.

4. The dose dependency of liposome-peptide antigen on
the antibody production was observed and there was a linear
relationship. When CFA was used as immunoadjvant there
was no linear relationship between the dose and antibody
production and when the amount of peptide antigen was

above 100ug the anftibody was sharply increased.

0. PreS2 151-174, another T cell epitope, was linearly
inked to B cell epitope and the antibody production was
evaluated. When using preS2 151-174, liposome and CFA
were able to improve antibody production. When using
preS2 159-174 as T cell epitope only liposome was able to
improve antibody production. When the B cell epitope was
localised at the N-terminus the antibody production was

very low.

6. To test the stability of the Iliposome 1t was

investigated by the changes of absorbance and liposome size

while long term storage at 4°C and room temperature.
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7. After 4 weeks from M-HBsAg injection, the
production of the anti-preSZ2 antibody increased 1n many
Balb/c mice (14/17) immunized with the peptide BSA
conjugates. Among them antibody production of 5 mice
increased 90 fold or more. However, the effect was not
related to the presence of T-cell epitopes, but related to

individual differences.

8. MAP 1s known to be a highiy immunogenic peptide.
The molecular weights of the synthetic MAPs were
increased according to increases of their branches as
expected, the synthetic MAPs showed almost single bands.

The antigenicity measured by competitive ELISA were
decreased according to increases of their branches and the
result may be caused by stearic hinderance between
branches. However, highly branched MAPs coated to the
ELISA plate showed higher reactivity than less ones and

result may be caused by higher coating efficiency of highly

branched MAPs.

9. The residues 125, 126, 127 and 129 greatly affected to

peptide antigenicity against H8 mAb when measured using
sequentially delated peptides. Peptide antigenicity of the

substituted peptides at position 127 showed 1n the orders oi
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phe>ile>glu=thr>ala=pro>lys, indicating that hydrophobicity,
charge and size of the group are important to peptide

antigenicity.

10. The B cell epitope structure of the substitute peptide
of pl20-145/adr at position 137 (arg -- gln) simulated by
molecular modeling was less compact than one of the native

peptide.
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@ Project 2 : Studies on the antigenicity and
iImmunogenicity of synthetic
peptides

The aim of this study was to investigate the antigenicity
and immunogenicity of small synthetic peptide which can be
used as a peptide vaccine.

During third-year research period, we have used three
synthetic peptide which correspond to the core region of
korean hepatitis C virus.

The characteristic features such as flexibility, B8 —turn
and hydrophobicity profile of the synthetic peptides were
shown In second-vyear report. Each peptide was conjugated
with BSA or KLH using glutaraldehyde or MBS method,
and mmmunized to Balb/C mouse to genergate anti—peptide
antibodies.

We found that the use of gelatin as a blocking agent 1s
efficient 1n measuring the titer of anti—-peptide antibody
which was generated by 1mmunizing synthetic peptides
conjugated to KLH.

Interestingly, the anti—peptide antibodies (anti-SPCI16,
anti~-SPC25) effectively recognized recombinant whole antigen
(recombinant whole HCV antigen) which suggesting that the

synthetic peptides resembles the native antigenic structure.
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This indicated that the use of synthetic peptide 1nstead
of whole native antigen 1s possible to stimulate 1mmune
network.

We also found that the anti—peptide antibodies can
recognize and bind to native whole antigen which supports
the theoretical hypothesis as described above.

We successfuly made pro-liposome using egg
phosphatidy]l choline and sorbitol. Irradiation of » -ray to
pro-liposome showed efficient sterilization effect while
maintaimning the native fluidity and solubility.

Finally, we have examined the effect of
immuno-stimulatory sequence, a nine amino aclid fragment
(VQGEESNDK), of human IL-18 on the stimulation of
thymocyte proliferation.

The nonapeptide seguence, when connected that the
synthetic peptide can be used to trigger 1mmuno response,
and may be applicable for the development of peptide

vaccine.
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@ Project 3 : Techonology for the develop-
ment of humanized antibody

I. Contents of research

1. Development and characterization of chimeric antibody

2. Development and characterization of humanized
antibody
3. Humanized antibody modeling and study on the

antigen—antibody interaction

4. Cell culture engineering of transfectoma secreting

recombinant antibody

II. Results

1. Development and characterization of chimeric antibody
specific for the preSZ2 or S surface antigen of HBV using
meloma expression system, and confirmed that the antibodies
have same antigen—-binding specificity and affinity as thelr
parental murine monoclonal antibodies. In this year. we
sucessfully developed the techonology for the production of
the chimeric antibody in CHO cells by gene expression and
amplification of the antibody genes and isolated a stable

CS131A cell line of which specific productivity 1s about 30
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ug/10 cells/day. Also, the antibody was shown to exhibit the
same antigen-binding affinity as parental murine monoclonal
antibody and neutralizing activity for HBV in HBV 1in vitro

infection studies using primary cultured human hepatocytes.

2. Development and characterization of humanized
antibody specific for the preS2 of HBV

We sucessfully humanized a murine monoclonal antibody
with specificity for the preS2 antigen of HBV by
CDR-grafting and site-directed mutagenesis of only one
amino acld residue on the heavy chian framework region 3
underlying the CDR3 from Thr to Pro. The affinity of the
humanized antibody (ZP39) was almost same as that of
chimeric antibody with same specificity and 10 times higher
than that of simply CDR-grafted humanized antibody (Z6B).
Molecular dynamics simulations of the antigen binding sites
of the ZP39 and Z6B showed that motion of ZP39 CDR loops
1s more flexible than that of Z6B, which could provide an
example that the structural basis of antigen—-antibody
interaction 1s Induced-fit mechanism. ZP39 antibody showed
the HBV neutralizing activity in the HBV i1n vitro infection

studies.
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® Project 4 : Study on the Mass—Production
of Recombinant Antibody

‘1'his research project has been carried out for three year
period of 1992 through 1995. During the third year of the
project we were distributed the chinese hamster ovary
(CHO) cell line (CS131A) which was genetically engineered
for the production of recombinant anti-S antibody.
Thereatter, we have established the optimum culture
condition for the mass culture as well as the stability of the
cell line, and 1identified the best clones for the high
productivity. Then, the total productivity of this cell line
was examined by cultivating 1t in the serum-iree culture
condition and subsequent purification of the recombinant
antibody. We confirmed whether or not this produced
recombinant antibody carries the initially aimed
characteristics of the following, the binding with the antigen,
and the affinity as well as neutralization effect on HBYV.
We also carried out the economical analyvsis based on the
estimation of the production cost prior to seeking the

marketability of the recombinant antibody.

1. Establishment of cell culture condition

The cell line used in this project was CS131A genetically
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engineered 1in GERI for the purpose of the production of
chimeric antibody against 'S’ epitope. In order to purity the
recombinant antibody very efficiently, we established the
mass production system using tissue culture flask after
testing and comparison of several growth media such as
alpha MEM medium containing 10% serum and various
serum-—iree media for the cell growth and the monoclonal

antibody production.

2. Purification of recombinant antibody

Cells were removed at the end of culture period, then the
serum-free medium containing the secreted recombinant
monoclonal antibody was concentrated. The recombinant
monoclonal antibody was purified using common protein
purification methods such as affinity chromatography and
ultrafiltration. Most etficient purification method was

determined after several rounds of purification trials.

3. Measurement of the antibody titers and the
neutralization effect Hepatitis B virus was 1solated from a
chronic hepatitis B patient.

Then this virus was infected to the hepatic cancer cell,

Hep GZ After the confirmation of the infection. several

.
—

antibodies were examined.
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4. Economical analysis on mass production of the
recombinant antibody using tissue culture flask was
estimated. Based on this, the {inal production cost was
determined. ‘Then the possible marketability of this product
was evaluated after considering the neutralization effect of
this product and comparing the prices of commereially
available HBIG polyclonal antibody.

The results of this research project was summarized as

follows ;

1. The production level of recombinant HBsADb using
animal cell culture In order to i1nvestigate the mass
production possibility of recombinant antibody using animal
cell culture system, we were distributed CHO cell
line(CS131-A) producing anti-S chimeric antibody from
GERL Following the success of the mass culture of this
cell line, we purified the secreted HBs antibody from the
culture medium. The vyield of production was 62mg/liter of
culture medium, which was the about half of the wvalue

obtained from the small scale culture system (120mg/ml).

2. Measurement of the antibody titers and the

neutralization effect

The antibody titer of recombinant antibody was measured
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In terms of the titer against HBsAg using a RIA kit
(AUSAB, Abbott Lab., IL, US.A.). The titer value was 33
units/mg which was about 20 times higher than that of
HBIG (L77 units/mg). However, in the case of neutralization
effect, anti-S chimeric antibody showed the good
neutralization effect against HBV, and its specific activity

was at least 1,000 times greater than that of HBIG.

3. Production cost estimation of recombinant antibody
from the animal cell culture system

The material cost necessary for final 1 liter of harvested
growth medium was only included for this estimation. It
was estimated that it costs about 158,000 Won in the case of
cell factory (Nunc Co.) and about 170,000 Won in the case

of TH70 (3 laver) flask.

4. Economical analysis of recombimnant antibody
production

The comparison between the recombinant antibody 1s 8.7
times more cost-effective than HBIG because one lhiter of
final harvested growth medium 1s corresponding to about
2,000 units and each unit costs about 80 Won. However, In
the case of neutralization effect consideration, the production

cost will decrease to about 1/50 of above-mentioned
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estimation. Moreover, considering the production mcrement to
120 mg/ml of small scale culture, the production cost will

even decrease to 1/100.

Therefore, our research result confirmed that anti—S
chimera and anti—preSZ2 humanized antibody had at least
1,000 times and 700 times higher specific activity In
neutralization effect than HBIG, respectively. If mass culture
system 1s established and concomitant mass production cost
1s greatly reduced, present recombinant antibody will not
only replace HBIG, but give rise to the possibility for the

development of therapeutic agent for the chronic hepatitis.
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® Project 5 : Development of studies on the
technology—-development of Live
Multivaccine.

[. Scope and Contents of Research
1. Construction and characterization of replication-
competent and defective recombinant adenoviruses which

encode the protective antigen genes of hepatitis B and C

virus (HBV and HCV) and herpes simplex virus 2(HSV-2).

2. Isolation and characterization of korean rotavirus

(Subproject).

II. Results and Discussion

1. A recombinant adenovirus (Ad/HCV/E3) that encodes
the structural gene of HCV was constructed. The structural
gene (core, gp35, and gp70) was efficiently expressed in Hela
cells infected with Ad/HCV/ES. Biochemical and
immunological characterization of HCV structural proteins aid
1N understanding of pathogenesis of HCV and

vaccine—development.

2 A recombinant adenovirus (Ad/DES/E3) Was

constructed that encodes the gD of HSV-2 and the S of
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HBV  which were linked by internal ribosome entry
sequence(IRES) that allows cap-independent translation. The

transcripts of gD, IRES, and S gene were detected in Hela
cells infected with Ad/DES/E3. The expression of gD and S

antigen protein has been investigated.

3. Replication-defective adenovirus which codes for
structural gene of HCV and adenovirus which contains gD
of HSV-2 and S of HBV in the El region of adenovirus
genome were constructed. ‘These viruses can bhe used to

induce the cvtotoxic T lymphocyte.

4. To elicit prophylatic multi-immunization agaimnst HBV
and HCV, a recombinant adenovirus was constructed that
encodes the antigen genes of HBV and HCV 1in the FEl

region of adenovirus genome.

5. Korean rotaviruses have been isolated and successtully
adapted to tissue culture. The prevalent serotypes were type

1 (67%) and type 2(33%) in korea. These results can be

used for vaccine development of rotavirustSubproject).

6. The sequence of three c¢cDNAs of vp7 gene of

rotavirus  which  contains  neutralization  epitoes  was



determined. The vp7 cDNAs were transformed into a
nonpathogenic enteric bacterium as a potential oral vaccine

vehicle and their expression has been analyzed (Subproject).
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@ Project 6 : Development of Immunotherap-—
eutics Inducing the Selective
T-Lymphocyte Activation(l)

In this study, attempts were made to induce selectively
cytotoxic T lymphocyte(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 1n removing the
viruses, which 1n 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 1nitial
step 1s to define the moieties (epitopes) that are recognized
by CTL. In this study epitoes 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 examimmed on a computer

simulation which determines physical fittness of the peptide
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to a particular MJC alleles such as HLA-AZ2 of human and
K" of mouse. To determine whether the predicted epitopes
actually have the capabillity to bind to MHC molecule, the
adjuvant activity only when used with alum-precipitated
antigen. The QS-L1 saponin greatly enhanced not only
humoral immune response to recombinant hepatitis B virus
surface antigen(HBsAg), but also cellular immune response.
Furthermore, the saponin showed lower toxicity in mice than
a previously identified saponin fraction, QS-21. Thus, our
result indicated that the QS-L1 saponin fraction has several

desirable properties that 1s required for effective adjuvant.

_60_



@® Project 7 : Development of Immunotherap-
eutics Inducing the Selective
T-Lymphocyte Activation(li)

Specific immune responses are classified into two types,
based on the components of the 1mmune system that
mediate the response, humoral immunity and cell-mediated
immunity. Humoral immunity 1s mediated by molecules 1n
the blood that responsible for specific recognition and
elimination of antigens by antibodies. Cell-mediated immunity
1s mediated by molecules in the lymphoid tissue (helper T
and cytotoxic T Ilymphocytes). Cytotoxic T Ilvmphocytes
(CTL) have been demonstrated to be the major host defense
mechanism 1n response to various viral infections.
Consequently, induction for a CTL response against specific
antigen (in case of HCV) 1is considered important in the
therapeutic vaccine development.

For the development of therapeutic vaccine agaimnst a
HCV, we have studied the epitope peptides and adjuvant
systems which selectively induce the CTL response against
a HCV. By the computer analysis, we have finally selected
76 epitope peptides were synthesized by the F-moc method
from automatic peptide synthesizer and multipin synthesis kit

and then peptides were purified and characterized by HPLC.
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@® Project 8 :

1. Estabishment of direct in vivo gene transier methods:
intramuscular injection and gene gun

To test the effecacy of in vivo gene transfer methods,
pCDCA'T indicator plasmid which expresses chloramphenicol
acethyltransferase gene was constructed. pCDCA'T plasmid
was transtered to the quadriceps muscle and the abdominal
skin of BALB/C mice by a 28—-guage syringe and gene gun
machinary which was developed 1n our laboratory,
respectively. CAT gene was efficiently expressed in the
tissues to which pCDCAI plasmid was transferred by both
1.m. 1njection of DNA resulted in prolonged expression of
CAT gene unlike gene bun transfer which resulted only

trasient expression.

2. (Gene immunization against EMCV

A gene vaccine vector pCD-GS-VP1 which expresses the
capsid protein of encephalomyocarditis virus(EMCV) was
constructed. Expressin of VP1 protein from pCD-GS-VPI
was confirmed in COS-7 cells. When pCD-GS-VP1 plasmid
was transferred to BALB/c mice by gene gun method,
specific antibody against VPl was generated as assayed by

FLISA. Interestingly, GM-CSF stimulated the humoral
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immune response against VP11, when coinjected with

pCD-GS-VP1 as expression plasmid form.

3. Gene mmmunization against HCV

Two different gene vaccine vectors, pCD-ST(N) and
pMT-HGH-E2T, was constructed for the 1mmunization
against hepatitis C virus, pCD-ST(N) and pMT-HGH-EZ2T
express C-Fl-EZ2 structural genes and EZ2 envelope gene ol
HCV as a fusion with human growth hormone, respectively.
Expression of interesting genes from the two plsmids was
confirmed mm COS-7 cells. Humoral immune response was
determined 1n mice to which pMT-HGH-EZ2 plasmid was
transferred by 1.m. injection and gene gun machinary. To
test the efficacy of the gene 1mmunization against HCYV,
tumor model was established, in which the CT26 Tumor
cells which express the specific gene of HCV form solid

tumor 1n naive mice but not in immune-compelent mice.

4. Gene immunization against HIV-1

pCDGPE/HIV and pCDGE/HIV which express the gag,
pol, and env genes and only gag and env genes of HIV-I,
respectively, under the control of cytomegalovirus immediate
carly promoter was constructed. Also, pMTGPE.HIV and

pMTGE/HIV were constructed which express the same gene
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sets as pCD-derivatives under the control of adenovirus
major late promoter. When tested in COS-7 cells, pMT
derivatives showed slightly higher level of gene expression
than pCD-derivatives. To test the efficacy of the gene
immunization against HIV-1 by tumor model, CT26/GF/HIV
tumor cells was constructed by introducing pCDGEF/HIV

plasmid 1nto CTZ26 tumor cells.
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@ Project 9 : Development of Adjuvant for
Recombinant Antigen Proteins.

Vaccines are available for many serious human
pathogenic viruses, including HIV (human immunodeficiency
virus) and HCV (hepatitis C virus), even though our
understanding on virology and i1mmunology of the viral
infection have been greatly increased in a past decade.
Recombinant DNA technology allows us to make quantity of
subunit antigens. However, subunit antigens can elicit host
immune  response  efficiently  only when they are
administrated with adjuvant formulation. Only one adjuvant
approved for human use 1s aluminum salts (i.e., Alum).
However, it has been demonstrated that alum is not effective
adjuvant for subunit antigen other than recombinant hepatitis
B virus antigen (HBsAg). Thus, it is crucial to develope

safe and effective adjuvant.

Saponins are compound derived from plant source whose
adjuvant activity was reported two decade ago. Adjuvant
activity of saponins extracted from the South American tree
Quillaja saponaria has been demonstrated with many
antigens. Furthermore, partially purified Quillaja saponin has

been demonstrated to form 1mmune-stimulating complexes
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termed ISCOM as 3onm particles consisting of
detergent/lipid/saponin  when  combined with ISCOM.
Adjuvant activity of saponins eXxtracted from the South
American tree Quillaja saponaria has been demonstrated with
many antigens. However, such saponin preparations were
considered unsuitable for human use due to its toxicity.
Recently, four saponin fractions, designated QS-7, QS-18.
and Q5-21, with adjuvant activity were purified by reverse
phase chromatography. Here, we report a novel saponin
fraction (designated QS-L1) derived from Quillaja saponaria
that 1s dintinct from the previously identified saponin
fractions. In contrast to previously identified saponins, the
Qs-L1 has binding assay using 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
HILA-AZ-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 against virus 1Infection. 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) more was
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prepared and varius cell surface markers expressed on the
thymocyvtes 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 1ntraepithelium of intestines. In addition. RMA-5 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 studyving the thymic
selection. Three results would provide better understanding

of CTL generation and selection.
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hydrochlorideE AF8£3te] A %39 2™, proliposomed B &3 %

liposome W25 WEFI 55 SAHIF

L}, Proliposome4] ry-ray ‘31 23}

Proliposome® W& =4S 93t 3xpd == r-rayel &gk

dians 54, sty Proliposome A ZEF  rraygE 2t

2.0Mrad, 25Mrad, 3.0Mrad® ZAMAEozm XAl WA @t

o}

t} yray ol i3 proliposome H54 W3}
Proliposome®l] 7ry-ray® E@#A2l(1, 20, 25 30 Mrad)gt +
proliposome®] HFZEAS A3 Ay, dAd Azl YA
L=

proliposome®] &
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2}. Proliposome®] WA ZAtY] @& W& EA

HFZ2e] 93sled  proliposome A)FA] AREEE RdorE
(propranolol) ] W&E& %7 Wale=A & Huw3}tdct. 1 43} r-ray
2 HrAZl A EaAestR] &2 proliposome R EEerEe]

S

Foll= ofFH dFS nAA F= AS BEIIAH-

4. "built-inadjuvant” -

. Hetels A 2 WY

Human Interleukin—-1(IL-1) sequence <% immuno-stimulatory

sequence® U X nonapeptide( VQGEESNDK)ES Z 3= A 3 E

ol=2 A 2xbd o] §A4d e SPEL7IL peptideE A3t

L}, Thymocyte &2 & 3%

SPE17IL, SPE17 % SPE17+IL nonapeptide Z}ZF¢] peptide &%
o 3t thymocyte 52 & #E 3H-thymidine pluse el &3 &4
3t A3 SPE17IL¥ IL nonapeptide= =% W& thymocyte 5%
WE B om control2A AFEFE SPE17¢] 7 %9l thymocyte =

2277t JAHA 2okt
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@ X 3 MR : 2ZFSIE A WUI|E AT

-

oAff A HHEHAIA KRI12H AXFE Helgty 1 SJEATEA 3=

O

& A4S 29 parental AFHUEE IAlot LT I E ZE

N O GARZE PES ol fsto]l WANA, GHMED FAo ANE

=7F 9F 80ug/10°cells/day @l ERAHED} NEFE ALEHESEY).

L A2V 2] serum free medium oA & AAHAEA S T75 flask

A 20mie} CHO SFMIGIBCO)E ¥ 3 4% <t JAE 5 H

=AA171 v SAsF o], 2 A3 o 120mg/le] AiAde 2.
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2. HBV'| preS2e] gshe Azks} atA o /M58 %9 o 4)

7). QzhsbE A o] AN EZE A

HBV®| preS2e] gt AHGAdEE A9 F2 2 244 CDRE

= UATEA N ol AA 7| 3 F4] framework 3 WO CDR3 UH

FHE ¢ HIYAA BFH myeloma AE] Z+Z transfection A7 4

. Z6B2l ZP399] transfectoma cloneS-< <9t}

o7
N
N
Ny’
8,
o
g
L
r O
r oS!
o
oot
i
i
&P
9
o
=
r
(T
(T
s
(D
—
=3
=2
R
=

H69Ke} A¢ wdd HaidrgE JVEdsS #EAdeAn =Edl
competition binding assay A E 2 AE @2l
7] Z6B<9} ZP39 &A|9k o} &9 CDR loop 7 3% modeling 3}al

zyzy ol Aol A Thrat Pro =Zreldl &% CDR loop¥ TX%Z

molecular dvnamics simulation 3t A3} Thr?l 4% 2T Pro?l 75

CDR loop9] flexibility7} o] ¥ Ak webal ZP39¢] 3 4=l

3=t Z6Bol Wt o ¥& olfi= ofup AR e Apold Ao=

At T
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= %= mouse IgG, Z|Wizt A, Aztstd Aok BFAIA, A
a

domain® WE-FHAAE AFs d3 FF=E=E7 9

Ags FAe HBVY ZFass APssl kel A A=

£ primary culturedli B3 FtgulolHAE ZEAIZIHA A Tk

o] AE Ao|Fo] HBVY neuralizing &3S #A23 d3 S 4
preS2o] Wgt A7} BT FIAIFE 13 HBIGY vBl3teq

Eol& AT oF 1.4008] 2 750w =T}

3. Ab ZVAME 9] primary culture

oG 7]3el g A INSERM U47 7F A4 ¢ Dr. Guguen-

Guillouzo 2 @A ATHE A% o] =2 Hgskrte 2o
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4. HBV(adr °o}8) UA}Fe] AZ&

HBVE 2FHAIEQ HepG2 AEAA A4ketr] flate], = vl A

2|3t adr o} HBV DNAE #5342 dimer® wEo|A plasmid

pHBV 52& A Z3th o] plasmidE HepG2 M ¥ transfection 3t
£ 16Yd S HjgAdoe =z FH|HO Y2 dio|lyAE PEGE 5%

F QAR Felstsinh

5. HBV 4x}e] 3Ae ¢l %F immunoprecipitation
HBV preS2ef ti3dt <17taled &-A] ZP392} Sofl gk 7)d ek SHA)

CS131A7} %7149 HBVE A7ZA171= A2 &dsit

6. " eF= ALk ZEA|E A el HBV in vitro infection

6 well platedl A witsd AR ZEAIES] A7) #8lg adr oF S

HBVE #9417 ¥ 290 wjAg a@A7194 159 5k e

© 7 ¥nx= HBsAgS radioimmunosassayd 23, ZAAIZ7] & A

ko] Aol wbz} HBsAge) F%7F Hobxle Aoz Hof HBVZE 3

gste] BAss HE & 5 AATE Ayw obF e wiolgiag pAa

-

NEANS HAS WE NSE AHE AT

-_

7. 712} 2 <l7islH A e HBV w3+ &3

AF719] HBV in vitro infection A# o)A adr & ayw °otd 2
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HBVE o8 F%¢ A, =5 human IgG(hegative control),

HBIG(positive control) -2 preS29] thdt <17t3std 3FA] ZP39v S

7iMl2} &A CS131A+= HBIGX.TF 1 specific activityZ} 1,400 =<}

i, preS2e tHEk QIgtsbE A= HBIGET ¢F 7008] =& A& &

AR

MEM + 10% FBS + 1uM MTXS AR&38te] 343 wjdstat. 1 %
G| kg wiA= CHO-S-SFM<g AR&3to] 44z widstaioh a-
MEM #jZ}+= powder(Gibco BRL Cat. No.12000) 10.2g° 2.2g/L
NaHCOs(Gibco BRL, Cat. No.11810)< 378t pH 7.2~74%2 Ax

& vhg Al olmstel WAmmatel AHgstglom, CHO-S-SFM I
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DPM 8jX](20mM Hepes, pH 7.4)= CHO-S-SFM 1O DPM(Gibco

BRL, Cat. No.22050) powder®l| 2.45g/L¢] NaHCO:& % 7}3te pH

72~742 2R3 A2 0 AT o#dte) WAR Do) ALR3)

&
o
=
O
2
Y
rlo
2

N

|7 &<t 37C, 5% CO; in Air Z7o) A uj ek}
Aok, A9 M g e anti-S A AL CS131-A colony =
HE vl SEA3 M master seed 2 working seedE WA AA3E U}
v HFAA &S HA A

SARA FA CSI131-A AEF 1 vial2 &8st} T-75 flask=
Ab-g-3to] Wi et it

FBS + 1luM MTX L= MTX FH7F dom, AWA AEsES

ju s

HtkZz7AL o-MEM(NaHCOs buffer) + 10%

10°/miz2 ZASAT. HEH o2 T-175 flask 872 At)ste] A&7

E ZA3AcE T-175 flask 8719 A3 A EES(10°/ml & 30ml)
7 HEE FAHS $ othsa o] 7R H|UERAS deldte] 94A
7|1 7F Fet vl k3t

Case 1 : MEM(HEPES)+FBS+MTX SFM(HEPES)+MTX

Case 2 | MEM(HEPES)+FBS+MTX SFM(HEPES)-MTX

Case 3 : MEM(NaHCO3)+FBS+MTX SFM(NaHCO3)+MTX

Case 4 : MEM(NaHCO3)+FBS+MTX SFM(NaHCO3)-MTX

Case 5 : MEM(NaHCOz)+FBS-M'TX SFM(NaHCO3;)+MTX

Case 6 : MEM(NaHCO3)+FBS-MTX SFM(NaHCO3)-MTX

Case 7 : MEM(HEPES)+FBS-MTX --- SFM(HEPES)+MTX
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Case 8 : MEM(HEPES)+FBS-MTX -—- SFM(HEPES)-MTX
a-MEMo| Y F38Huj=] Aefol| Ao wjdE buffer 7ol Lo

HEPES 9] 74 -9-(Case 1,27.8) dudt 37C wlk7]ol A, carbonate buffer

o] 74$(Case 3456) 5% CO; in air W F71oll A 2tzF 4A3F w3t A

oo & oS3y 2e ZHNo2 SFMeE wEste] 493 wijgdt

WY FE S 2 case M2 30m! 3533t} 3ad wWFTHoE FH
Az FA TR BHe e ol Axsdnh MPIHLS
A F-2](3,000g x 20min)3te cell debrisE A A § wiFIHL &
53t 9F9) Binding bufferE #H7}3l loading 1] 3t t}. Protein
epharose 4B column(5 x lcm)& packing 3 % Binding buffer=

-S
HYA 7)1 289 AEE 2ml/min £52 loading 3+ T} Loading &

3. binding bufferE ©|€3t columnstd] £o 99X & & oW
A& AA3}AL elution buffer® Binding elutiondte] @#&2-& fraction
ME Fol AN

2 A3 Zb wjgzel A MTXEH 7 & AxAdge] Fefsts W
3t ARAHEHZA oy MTX AH7MA] MEAAl YA F3EH= 7
&S Btk 9 AxES A Zdd) dojx HEPES buffer Hu<
carbonate buffer oA ¢l AEA Aol Bt} A YEIH L™, ol ARE
& A EF7} carbonate bufferdl A EdE Aolr] Wifd BId 2
2 AztEn oo 7 FA3 4FdA 875+ HEPES bufferg ol&

sew AAANY HErHe AN AZE AEFE Aol ¥ I
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¢rH FEA A (CHO-S-SFM)E ©| &3t AZx3 FAE A4ks)

a2 AAR dye vsd 2o s EE S 398kl Protein A

affinity columns AF&3te] E2| A A3

Q.
k-3
photometer2 Z£A}SL3 A7)g %S AA3le] &S gl 1

A3 A AAANA = 120mg/IZ Hag REH o2 u) A Al o) A

= o AN $29) 62me/1e) ANEES Yebyh % 7 ez

ot
2
0%
5 b
--l—l
of
o
e

HhE) 0 2 case 1-46] QlolA SFMe| MTX H7le 7

F7F obd Aol wiE) oz Sk FA AAFE wlev Izl
= oo 3ttt 28]y carbonate buffer®] 72 HEPESe] H|s] & A
3] =71sk AAFEFES B o (case 3-6), 7] AFH|R] a-MEMe| A

MTXA7 el @& A Zolo FEHAIA] FdH(case 1-4

1l

vs case 5-8). a7}t o]l M ESFe] x}o] == HEPES bufferdl A ¢

AEAL 0]E 59 g9d 7jad $% ¢glo] gkoz MIFE Y

SHAl ZA3FAY HEPES buffero] A&Al7Z] AHZ2F cell-lined <

So] Maslolol & BRI} YL AL ARAT)

AUSAB(Abbot Lab., IL, US.A)E o]&33vt Kit <Fel Plate®] 4

welldl antigen©l coating® beadES 171% & - 7Fzbeo] welld
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200ul®] A3 ¢t positive control(37]), negative control(77§)S ¥ & t}

< plateE sealingdl & A2 16~20A17F E<F BF2AlHA

+

i3
TAAIZl 3 2} well®] £94L vl beads™ PentawashZ® ©] 83}
washing 3t Th& plate?] welld] “I-HBsAg 200u®)-& A7}stch o]

u bead?} =53] A7]+= A bubble®] trap ¥ A &= AL FQldl

of N2 EF AAT F A welld} beadE &3 Y r-counterE

ol FAHAY. FY APLE HAF duplicate® AA[FR oM,

—
D
9
0
=
(D
»
O
=1
S
1o
)
4
Al
tio
-
g
i)
dlo
o
4
)
1o
-
o1
?
frd
o)
=
>
>
o
o
)

Q.
ko3
27 4u] A= fge= <AARH. ol g= 7 -+ Positive

control/Negative control& 3o o] ghe| 1504 e]ojof &ty At
o] gkol 15014 olH Alx 9 X i=(sample-negative control)/(positive

control-negative contro)® S F+3 T kit ¢Fef table& ©]-&3}9

il
o
off
H1
rir
Y
1
Ol
_\o_{.‘
1%
o



=, f-counter® 4%+ Standards® CPMgt& nonspecific binding ™

o doYUE negative control® S WA Standard®] Fxol &%

CPM®] ®gtE graph® 28 thg, 12 FAAFAE F3ka o7|A +

O Ay AZRF FAe A 7b= 33unit/mgelion, =

HBIG2 74% 230unit/130mg(l.77unit/mg)el ¥ 2 2 Z3F A7} ¢F20

o) A% 2 oz AR ey Faug 47 s

3l Anti-S chimeric antibody= HBVY F3d#E 2 Yehfl e

™ specific activityZ7} HBIGHE T 1,0008) ol & Aoz 2 S]

t} 3 anti-preS2 humanized antibody(ZP39)¢] A% AFH A F

2 &H HlF 1 F9ASIo] Edte] ol glon, HBVE =3

29E & Jeh 3, specific activityZ7F HBIGH. T ¢F 7008] A%

A debE Ao g v gk

3. g AAtel e A 24
ool ATE wEon T b FueA Aad RS 243
lor 1 ARE e k. AR F wlerpeh TR A

AR EE Hgo] M@A e Aow yEhgh wesl gAE =



Holl M AFEF Aot HBIGHS AAAE &4 Adxe= v 2o
AR gl WE xR FAY WA oF A= &
7 AEH| e wFEH 1L Ak oF 16~17T9Y A=rF A8 %A, o
ZF WAl ANZF FA BATEL AAFAELE AR T oF 60mg/L F
o3, o7]dlA FA7}7E 33unit/mg B2 viYAAAH 1L ¢F
2,000unite]] G =, AAAEEES unit F 80Y HAE AQHI o]F
dA AldF<d HBIGH Hnd W of 87HE BAE 4 AT &7

Ao gy 23E%E ned 49 99 At st FelA

ol
¥

1/50 A= ZAEAI} Qom, T3 AiF ZRANE A

o

A mi% 120ug AEE F71E 735 1/100 7ol A4 A gl

o] Q= Ao =2 oy},

@ Xl 5 MDA : MEF ol WA YIS AT

1. AAVHCV/E39] A% 2 EA 79

1 9= pFG144k5/HCVE A)

o~

7k HCVE] Fx2ama §ARE
2% F o] Fg2nEE ofdle uto]zi£ 4] EcoRI DNA fragment$t

A

k7 20341 contrasfectionr] A A Z 3 oldlx wlo|H AE A X3}

b A Z3 otulx wlolyi Az AT HeLarl3dA DNAE £
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2]3lq AFFFAFAELE 3 Ay} HCVY FF2uRR J-HX7) old|
vlolel 22 E3F-Hd E=UE replication—competent3t o}d|x= Hjo] &

2 Ad/HCV/E3°] oA &S U3 ¥

t}. AVHCV/E3e.2 79 A|7] HelLar XA RNAZE F383H

nothern hybridizationg 33lH S wf HCV Eo]&2d RNAZF A€

T 6AIRE A A ET 2473 THE Bol AdEE € 7 AN

2. AA/HCV/E3 vtolg{2a=2 ZFEA]7] HelLa R 2934 oA HCV

core @A (22kDa)e] 2&E-E immunoblote ® #2133t HCV S T

TN A2 4 gp35, gp70 S| TS ME K vlolH

il A3 HCV G dxte) A E7HY interference -0l AT <
HA 23 GNA-agarose chromatography & ©|-83t Ad/HCV/E32 =

ZEE A¥e dwld 2L 23 F immunoblotE IAS W
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2. Ad/DES/E3¢] A% @ EA 7o
7hoslEds AZEs wlolza Blg] 2(HSV-2)9F HBV s

ugtdele §%37) 9ate] HSV-2¢ HL4A% gD} HBVE) Ed

A A2 SE cap independent translationS H %3l internal
ribosome entry sequence(IRES)Z A A3 3 pFG144kHEef v =9

S=43%+ pFG144k5/DESE A 233

U, pFG144k5/DES<}  ofdlxnleleix EcoRI DNA fragment
(27kb)E 2934 ¥ contransfectionAl# replication—competentdt A %

3 obdlx wlolelx Ad/DES/E3S AlZ3th.

t}. AD/DES/E3 vlolg]22 78 ¥ HelLar ¥4 DNAE +& 3}

o] Hind M2 23t 243 Ay HSV-29 gD, IRES ¥ HBVY

S &AL obdie violg A E3 R =EHUSTE FASFAH.

2. Ad/DES/E3 wlolej=w s Al¥e)M RNAZ 2@ &

gD, IRES, S 8-A2E *Px2 ¥ X 3}9] northern hybridizationg <3

& A3 gD, IRES, S 50|89l AArEo] wEolyg At

7} Ad/DES/E3 wlolel2z #@® AEo|AM HSV-2 gD @z

2 HBV S wrwlA o] wdE western blot % immunoprecipitation
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2 HBV S ©@¥iadel ¥&dS western blot 2 immunoprecipitation H}

He s3] A5t qit

3. Ad/JHCV/E19] A=

7h. ol wlelsx E

2 T3 Vs &

[
T
(S
=
1o
T
o
r)J
PN

H3t7] A3t HCV #+% 93 A7 =4 F pXCX2/HCV =g

20EE A ZEI o] THATNEE pIMI7ES A0 =9} & 293 A
X9 contransfectionr] HCV +ZdWza {FA4z7F =UH A Z3

ol Hlolel2 Ad/HCV/ELS AZ3 4t

L. A/HCV/ElS 20341329 ZFAAIAH DNAE #23 3 A&dE
2w 3} Southern hybrdizationS <=3}
Az7E ot wpolg] 2 E1R-9d =1HASES Fstala, o vl
2 &7} Hela AMEoAM e 23X Edli= Ao Mol replication-

defectivedr A 23} ofdie wlold]2dS A3}

r°*'
iihJ
i)
1
@
q':
|
PN
pu
1%
e,
o

4. Ad / DES / El1¢ Ax

7}, obdl e wiolEl 2 E1H-9l¢] HSV-29] gD, IRES % HBVE] S
FTRAAE EA437] Ao pXCX2/DES EpAv=g AZ3UIL o
A0 =5 pIMI173 A 293439 contransfection*| A A Z=3 v}
ol 2E AATH. o] AMEY voly 29 DNAE AdH AXdAM &
213k & A3 EFAFAF southern hybridizations 3k HSV-29]

ogD. IRES, HBVY S A A7 SV4O0promoter st -7 o} = Blo] g
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2 El 599 Ed4EHALSES U

5. Ad / BE6 / E19] A%

HBV 3 HCVe| tig FA HFHF S 5 EF o2 HBVY
S FAAe HCVE Fx2a9wa {fHAE IRES d43% § pXCX2 &
ghAu| =0 =943l pXCX/BEC ZetAu|=g A Z3a o] &by
=5 p]M173} &7 2934 E9 contransfectionA]|#A A ZE oldlx w}
ol =g AEIAY. o] HiolY2E 2034 X ZFHAAA DNAE
2lgk & Aas FAM3 southern hybridizations AHE E31Y
HBVel S w#AaH IRES R HCVY Fxuwa A7 U HAS
= AT

6. =W Rota vlolejs #A9] EWo|X Rota viole| 29 Fo&
2] R TA MEF adaptation® &3 &2 Rota Ho|2AE

G ATHS ).

7. FW Rota vloldze #79¢ vdZe FA= AN 2z
Aol BAA AS type 17 27} 22} 67%, 33% = type 1°1 €
Fa9oz BYHYOL type 25 AEYOE AT Arhe A4

= HRU(HED.
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8 Ax}A 02 type 1 = A cell-culture adaptation® v}o]e} A 3

FE o2 FIYANE F28= VPT gnends S E RT-PCR

9. =Y F2] Rota #}ol&|x type 19 VP7 gneng pTrc 99A,

pQEGBO 59 prokarvotic cell expression vector®| cloningdte] VP7 ©

10. Y3t A B8] 8 Salmonella typhi, Sal. typhimurium, Sal.
enteritidisE AYC 2 40 2 mutantE A Z3te] vaccined| Ah-E-3}71

st B W QR {Ax 2HHAE  fs] Ethidium bromide,

nitrosoguanidine 2 AFE3te] Wo|FE A X3 A HFAHA A

AAXNE 33t YT ED.
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oy Al Yt
1. Threonine 874 WhHATL complementationA] 7= 228 3

o} sequencingdtil @7 4d vl

A 23 pUCLI9-BCG DNAE dd¢a+52U KCTC 22634 HA

AZAA ampicilline] &9 LB 13 ujx o)A k= 20209 3

AAAE M3 o]F FA threonineo] & HAwjA A

A= 58S 9o sequencingdte] pUCI9-thr2E thAate g A7) d

tjo
R=3
=]
Ol
o
9%

t} 7}zbe] E20] A2 Aol3HA X threonine &7 O

drh= complementation A2 G A+ FHol AL&E AT

2. BCG leuB +#%}F2] 5 upstream® &3+ F-A12 EA 9
Hzx=2 BCGAA  cloning® leuB SA A isopropylmalate
dehydrogenase® 'TH3l= wAAYd o]l &AEo 5 G SAsh=

FAAE 27 3] 05kb DNAES probe® AE3le] A 2§ clones

M3 11 o] E-S sequencing 3t MES 1764bp E7AEE AA

3. AZ3 ZelAu]=2] construction

i)
M
2

HBsAg #AXE 7}& plasmid?] pGS73E BamHIo =

1.37Kb$} 440bp QoA fragment & AA S gened preS2 EFE
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codingdt= 1.37Kb DNA ZHHAES F%3t9 pMV 2619 muli-cloning
site?] BamHI H#9| ligation A713 JM1094 transformation A|# A
cloning 3% THpPMVHBsAg). T3 oS E coli expression vector
! pET14b¢] BamHI siteel ligationA] 7] 31 BL219] transformationA?|

AX cloning 3t A YHPETHBsAg).

4. E. coli WA e 2d

Vectorel] &|F-7 327 ASld pMVHBsAg QA A E vl 43t

o A A o] HBsAg genedt S =318t d2HEAAE 37T

gl

|4 mid log phaseZ7}A] vl%3 45C 2 heat shock= 7}stA Y IPTG
induction< ¢ 30+, 1A|ZF, 24%F 3AIZF 329 FAuf k5 1596
SDS-PAGEA A A71d %390, Western blotting2 Burnett®] HMEH

© 2 AASAT. HVsAg gened UE S tha] 217 9] =

7} 58l o]lA} ZF3l Enhanced Chemi Luminescence(ECL) detection®

A AAEEAY. e g2 R34 = (pETHBsAg, pMVlacZ) 2dE

7538t SDS-PAGE9 Western blottingg 4 A 8F 3 T

5. pMVHBsAg2t pETHBsAg4 Enzyme Immuno Assay(EIA)

Foll A A E pMVHBsAget pETHBsAge] HBsAg gene
expression AEE HWH3E7] A Ag-Ab interactions FHAI&H=

——

EIAE A A &gt o] Wb o2 ghuttle vector®! pMV261y £ coli
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expression vectorl! pET14b& promoter strengthE X440 =2 H| W
3l & 4 Uttt pETHBsAg® titere= 1'18 A Xxo|1, pMVHBsAg2)
titer= 1.7 A2 HAA o|2XE pETHBsAg’} pMVHBsAgk.th

°F 2548 expression 5 ¥ 2L o4 4 At

6. Mycobacterium®] d2 Z32 2 plasmid DNA &

-1-4'

Mycobaceriayx A|EXH O FZ23A EA4O0=Z drby oz ol H
HezyE 3 HA$o] ofyHr] ufFd elextroporation Wi o] &A=
ARE-E A Yt M. bovis BCGE Middlebrook 7H9 broth wjX| ol HE
S AAE 3537 48A]2F AN 15% glycineS ZE71dtd FAE Al
IHS AA 25 DNAgS F WolEgd & UAxRF 3t
Electroporation& Gene Pulser electroporator(Bio-Rad)7171& A}&3}
At} Electrocuvetted] cell 200ul$} DNA 1ugE &£33te] 49 10%
v "y x13}a1 pulse(Voltage : 2.5kV/cm, capacitance : 220uF, time :
20msec)E ZFeldoh. v gg A ES kanamycin(10ul/mle] E9] 8l
= Middlebrook 7H10 Agar plateol] 60ul¥ =23t 3 37TCoA 20¥
Tt W FEt Tt Plated 2~10719] A AEAE At Shuton=i A
ANA oF 15UZF wlgd M bovis BCG RAZAZASY plasmid DNA
3= " A alkaline lysis 8-S A3 v AFEALAE X 28}

of A7) s AAsE EAsuT
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7. Mycobacteria-E. coli shuttle vector pEYOZS ] 83}o] A A

gAlZ M. smegmatis(recombinant M. smegmatis; tMs)¥E =Y A7)

2432 ovalbuming ¥Hd s o}

8. C57BL/6 mouse(H-2b)ol] tMsE 33] FAISE S o] =3 =
A3 ovalbumin®] Wik A A W PSS AFFHoR

ATt

0. tMsZ F%AZ] mouse anti-tOVA antibodyvES + g 2 A B}
authentic OVA(hen egg albumin)oll ™3t recognitions 2% 43

high titer& X Rt}

10. Anti-OVA ¥ anti-tOVA 3HA|7} U2 8= epitopeel 34

7}. Filamentous phage, fUSE5 vector®] random 6 amino acids$
peptide libraryE AA 3l epitope libraryE 83kt 28 A A gk
anti-rOVA mouse A E petridisho] A A1Z] 3 phageE HHSAIA
Eol|H o2 AZd= phageE AYH o2 723+ rendom peptide

library %2 DNA sequencing 3¢} Table 29} 2-& A3 E Ut

v} thZ2A8 02 hen egg albumin(authentic ovalbumin)g AF#

3l =43 C57BL/6 moused A anti-OVA antibodvE ®X3HA
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Ud o2 epitopes AMEATY. 2 A3 IRLADR

sequence’} 80% olAte] &= dojAH}

ok ol g Az

1 peptide®] amino acid ¥lE€ L ovalbumin® **I-N-E-A-G-R*¢

2 919 Anzry Az

ERRREERE

AANE wolFE Bl HE @ ez Agdh

=
=

11. v}52 strain ICR suckling mouse$t DDY suckling mouse

lo] wloleix 3Hed AW,

o183

}
O

[}

s

e

2=

o]-§-3to] wio] e

nt$-2> [CR/DDY straing

12.

4, 3

34 =4 el

- 114 -



@ A 6 MF x| : T-LuM=x M 7= HYX|=Z

A 702 7l= A=)

1. Epitope peptide®] A E-& 93+ computer modeling WS 7

Fozs Fae Pud s ARy BxE AT & e d71%

A WHE AASAT MHCEAS &9 peptideste] A4 o %2

st AL w$ ojele Aol E Azhel FLeHAol antigen-

presenting cell(APC) WF9l* process ¥ & @ ofH L7

peptide’} T4 202 AAG A7} 3= AL oo &7
2 o AR T

2 AT A= Abge HLA allele & 7Md miA oz FiEof

._.r..
o[
r i

X

9)= HLA allele & 7} R#EAHo=z Rixxlo] 9= HLA-A2.17
es
]

o
e
tio
L
=
o
E?
A
'[.-d
[
3
=
L

] nonamer peptide/t HLA-A2.13 A%

= 4b ZE2) el 9 ofml ik k7] Abele] Ag|rb 15~20A¢ RS el
Eojot &, 9 olu|xAF Z7] 9 side chainel HHLA-A2.1¢] binding
groove®| wlHE3 gFdkal glojok vk Zlojty

w2 Fddly WH2 epitope peptide®} A ARV obuiEy FHEHE O

“g‘:... %QH;:‘E]Q’] %}-%i} %"oﬂ 33:]."15__ ?E:[LOHE ’EIHHE-]}_ %%g}w ﬁ:%%



the HLA-AZ.1 molecules by molecular modeling. Mol. Immunol. In

press.)

f3ta e Ae2 HAE NEES ¥, 28 F HLA-A2LS

LAst= AE 2 flow cytometerE ©|&3te] Ak A3 ole<

! Interleukin-2 &% Yo F3 o|=& vl Y3

oo
(9,
o
fu)
o
I
>
3
®
)

on] EH o5g¢ UFY Aoz wE WIAAT. WFE AEs}

activity S 2t UA=AY RS FAFoEZHN 54 Feoj=71 YA
el EAet= CTLe 9 JAH £ 23dd CTLE +5=8) d<
A3 HTh ol 2 WHE CTL epitopes o]-&3 AIXEA <

ALs £88 AYaksd BEHoz Fad FAoln, o Wyl o

(31X @ Lee et al. (1995) Analysis of HLA-AZ2-restricted
etpiope peptides of Hepatitis B virus proteins. Kor. J. Immunol. In

press.

LLim et al. Novwl HLA-A2-restricted epitopes of Hepetits B
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virus antigens identified from healthy HBV carners. In prepatation)

3. CTL epitoped} tiEo] A AELE W 33 758 43S
Ao Z dAE = Helper T epitope(Th epitope) 7122 3t o] &
Sx HElolx o olmxAit MES HAAS T ols FHEo|=o FAAL

&539 . Th epitoped humoral immunityE YE=d QoA 2

QXA ESS ¥ olvz CTLEA S Yelde X% F23h
helper activity® A &3}7] w&d| ©]% Th epitope peptideE CTL
epitope peptidest 7 F€ 43 X § CTLrtee #=%

Q1th. Th epitopes MW7 ghgte] the3 2e AN 4§

ﬂ__,
2
=

Auboleis wul g ofmwAl AQ FolA old] FE ofmliat A

HdE MA3 o] 5L solid phase synthesis®tH o2 A3 T}

7}. MHC class I binding motif= 7~10712 +A4 ¥ core region

S Zt3 ) ow, o] core region ¥FEo| F7FE ofn|i=Ato] St

L}, MHC class II binding motify= AAH o2 v}t =A7)9] 3

Elo]l=2 7AE F oy, & dFdAM= 16719 ofvjxite® 4
=

t}. MHC class II binding motifi= core region® 2% # x|+
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aromatic hydrophobic residues’} ¢ anchor= 2A+&3tt}.

2}, MHC class II binding motif= core-binding region® 7}-$ 1

B33 9wl 9 hydrophobic anchors?} & A3}

T processing motif+= core region® upstream W3, £E3] 2¥H S X 9
proline®] <23} core region® down streamo| % proline cluster”}

=4 e

uis
=
|
all
-
.
gt
0,
o0
..?_{L
£
X
all
N
g
ﬂﬁh
ol
il
as
-
d
>
DO
hs
Y
gl
gl

FHHE HLA-A2RAE Adsta, AExde] dobgls HLA-A2E

Aol Bl EE AFoRN Tew pe RS AT F

T2A = 58%¢] stabledt HLA-A2E-X}2} 42%92] unstable#AIE
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Exo] QY. 3HH TAP gene®l 750l AAHR] MEST Tl A5

o)

= 87%%] stable HLA-A2%AFe} 14%2] unstablest- A} 7} A} 3E E H o

Te—

(31 © Lim et al. Analysis of the stability of class I MHC

molecules expressed on the «cell surface. submitted to Cell.

Immunol.)

5. ZrgHtelElE fAAE L= AETE JPEE= vk

HBV#AX& pSRFVSRa vectord] cloning3tal ©o|& TI1AME 5]

transfectionA| A 2 Z¥ HBV#F A& L3 Ek= transfectantE A|E£3

g
o~

globulin promoter A2} pa2BBe| cloning Al ¥ &S24 ©

1. CTL funtional asSay

HCV specific CTL funtional assay: standard chrome release "
Mo 5339t} Scheme 2 epitope peptidedl thdk CTL assay

HMH 9] protocol2 WER a1 it} of 714 ALE-3F effector celle HCV
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seroprsitive $2}2] PBML(peipheral blood mixed lymphocytes)< in
vitro Ao 4] restimulation A|A AFEEd9Gow HCV At dAde
HABUNA HEH FHAF anti-HCV antibody ELISAZE®) 1.0 o] A<l

A& Fste] ALgshTh

PBML<S #323l7] $139 whole bloodE RPMI media®} 1 : 12
< T2 Ficoll Hipaque cushione] &9 15000rpmo A 30min &<t
centrifugedt®] Ficoll®#9] interface®] %= lymphocytes & 343}
KT Effector cell2 THE7] H3) #2813 lymphocyte= peptide ¥
% IL-28 F9HA 59 T widE mitomycin C7t A 2]@ target
cell(T2)< stimulator cell2 F8A ©Al 74 &% ¥ S invitrodl
A restimulationd} S t.

olgl Al 3le] F£=H|¥ effector cell target cell®} 25 : 1, 5 : 1,
10 : 1¢] ¥ =% RPMI media 100ul9) suspensiond}] 96 welloll Zo}
=3 T2 celld] peptide® loading3t3 sodium chromate("'Cr)e} 2A] 7+
U 37T A HFEAlF] target cellE & 96 welldl 100uE
gammar-counging3 © 2% CTL9 cytolytic activityS =4 3R

22HA o A binding slope dt¢] Ao CTL epitope® screening =l
] & candidate epitope peptidesE ¢ CTL functional assayE 3z}

U Qe 2e v oz 53838t A =2-F CTL epitope peptides

=3l epitope peptidesd prediction HHE-2 283 sceond set
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epitope peptides 15FFE AMAd2, FA, AAE A753 peptide
binding assayE® FACSE 433} 4FF 2] peptideE A AT}
3xhd ol A= HCV frll sequence T4 HLA-A2.19] A%o°] 7}

5% RE sequenceE M AF 7] 93)4 binding notif(2, 9 ¢ x])E

)

Q3R] &1 predictiondte] HLA-A2.19] A3 7153 3729 peptide
E AMAZ}T o]EL Multi pin synthesis kitE o] &3 FAATd &

FACSZ peptide binding assay® <33l 10FF<¢ peptideE
epitope peptide® A A Q[ t}.
2. CTL #% adjuvant (5/T)8 A%

CTL #+X% adjuvant systemCZ 2xpd T oAs Y EZFES ALE35

of CTL #=&%4F st 53 & 4332, 3Ad oAM= A=
& CTL &% adjuvant system® = oil emulsion iscom, squalene/
tween 80(S/T)el W3k CTL FEZHE A3t ol9 HAH =N Z
S H3} A

S/T(Squalene/Tween 80) fomulationg A F3le] CTL FE7]%
adjuvant® AFE3Q Y. Sonication WHLoE UAe =7|E ¢F 30H)
Ax 29 F e dAe Z7or AL Aol ¢ ks Wean
T =9t} YA9 A7)E laser beam particle analyser® =333

W \ ImAE HSAT
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3. S/T adjuvantd] &3t CTL =83 AA 2 &A

HANAM A x% adjuvantd] hd CTL FE&73E A7 A3
mouse®] HH 3R] 6~8F Alolo spleene A =3t] splenocyteTHS
HF2]dt & OVA proteins transfection agent?] DOTAPo| X33}
ElL4 cellllE transfection A S Z M restimulation cell® target cell
2 AE3FATE A ZE3 S/T adjuvantd CTL =89S Wl HAS
71 #ste] CTL H%7F5 adjuvan® 98 Ad g+ ISCOM
(Immuno-stimulating complex)¥ 4 hFEE 3% adjuvant= alum
adjuvantE A Z3F] moused] 2+ WY A7l & CTL wk7lsA 9

FE AEsdT 2 23 S/T adjuvant®: HGA7IY AFHe=

CTLel] 2= AE &4 T+ I

CTL&E &E3E Hr) wahA,

ol
B
;E
tlio
B
H1
=z
habe
P
o2l
ul
1o
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4. HLA-AZ2.1 gene cloning

CTL epitope peptides® in vivo activityE AASE A
HLA-A2.19 w3t epitope sequenceES peptide library= FH
screeningdt”| # 3 human class I MHC molecules?! HLA-A2.1
gene cloningS G339t HLA-A2.1 geneS cloningdt”’] €3] A2.1
gened T2 cell(HLA-A2.1, B7)< 1 x 10%] A #=H]3 & total
RNAE <31, oligo dT columng E3HAAH mRNAE #83d &
(poly(A) Quick mRNA isolation kit), cDNAZ A sto] (ZAP-cDNA
synthesis kit), 50ug® mRNAZ ¥E cDNAE A (ZAP-cDNA
synthesis kit, Stratagene)3}it}. HLA-A2.1 genes =317 9 &
7 7}A] primer(full A2.1 gene cloning, functional A2.1 gene cloning)
S A}L39E T Primer= WA kinations 3t $ PAGE= A A 3d}o]
25pmol/50ul = AFE-39 31, PCR protocolS 5 primer setdl] w2}
7FA] " o] ALL-E T} Full geneS expressiondt?] 8o} 94T of A
18, 46CAA 1%, 72CAA 184 30cvcled F33te] 1.1Kb4

productE I o functional A2.1 gened|+ annealing temperature

52°C 32 3dlo] 72+& " o 2 800 base paird] PCR productE LA

il

v} Full A2.1 gene®l & PCR productE Kpn I3 Nde 1&=2 2+7%

digestionS w}, Kpn I digestion® A 700 base pair2t 4100 base pair

2 Ze]x] 37 Nde I digestion® 4]+ 630 base pair % 470 base pairs

go1&t ot T3 A2.19 specificdt internal probes southern blot<
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sto]  A2.19 WH3dk geneo]l amplify® AL #A3FAY. 4+ PCR
productE- primer®| design® enzymee® ZFzhd T & enzyme
2= kXl pBluescripts I(kst)9} 16ColA 18hr §<¢F ligation3dt
=3

XL-1 Blue compent celldll transformationdtd X-gal, IPTG,
Ampicilin platedll 4] white colonyE ZFzho} cloningg 333t Q)

o},

@ X 8 METH : SEK WAl e AT

1. In vivo gene transfer system® &% HZE3ZZ] 98
indicator T8 A=A CAT FAA 2d HAHE AH3R 3, o] ol&
3t intramuscular injuction ¥ gene gun HH 22 moused FHUA
CAT wAAZE A YA & LdE S #EsdY. 53 im
injection®] gene gun B ET ¢ QLA Ecr BFHo| &HLT AFE

ST

2. 249 nlolyd A2 A encephalomyelocarditis virus(EMCV)#2)

_Ig,:r_
A WA WE Q) pCD-GS-VPLE A3t 3, COS-7 cellolA] &

S #&dd et =g VPl §AAE PRSET vectord] 324 R #&

A7 AAE  anti-mouse AbE HEIY. pCD-GS-VPI
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plasmidE mouse®| gene gun HHOo =2 F<UA] humoral immune

responses [T FU|RE AL cytokine effectE HUS U

GMCSFE contransfection 3 W A F71E =359,

3. HCVe W3 gene vaccine vectorZ=A4 pCDSt(N)3}

pTMHGH-E2TE AAMd 2 2HgE 32393 im. injection 3L o

9} gene gun W S 2 moused| FUAl A WAL FASA U

4. HIVel] th3dl T4 retrovirus=2A4 HFVY] o3t 5-*x}p WAl )
HZ pSVwtS A3 1 COS-7 AMEo A2 2L westerno = T

A3 T

5. HIV-1o Wig {2 WA vector®= pCDGPE/HIV @ #

pCDGE/HIV, pMT GPE/HIV, pMTGE/HIVE 7Adagz 23S

COS-7 A3l transfectionst & =213} % T}

6. CTL assayE 93 HCV-vaccinia recombinant virus® 7
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B 7|

Saponin< Triterpene® Glycoside®Z FAHo] 9o AHHEA A
S8 WEhAL Al nAA 5 A4E H7HAEA ARSEHD Y. 5

uillaja Saponaria Molina%® %8 $%3} Saponin

ot
¥
=)
o
A
e
s O
£

12 Reverse Phase~-HPLCZ ¥2]389<& o) HA3T 2070 o)Are
ALEd AEEE FElHeE ALSE Wiy geba AAERd AR

o] ket m, SAo] ¥ & Qui-AE QA A AMEEE AL o™

A}7] Quillaja Saponaria Molina25- 7]15£9 AFoled v =

e WARzaNS Ueils 4RSS FE97] A% AES AL

5} o 9kom  Kerstein $< Quil-AZ%E  hydrophobic

chromatography & £3to] HA3 237) o]4te] Alxd AF-ES 8
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ok

T Ao, ¥7] QS-21EY 1 ¥E 54 % 9 Fe ueRzxd

AE& el = AEE AA Y sterol, phospholipid, 3¢ =3}

N

9l immune stimulation complexs(ISCOMS)o|2t= el WY 7}

AL WE £ YL RIFAHIASH 9 FA A

WO092/06710%). o= wefgiel wep a84< ¥e HEAlE e

T AT 7= AARE Ael™, HE Saponin AHA| HTHE AREH 9]

oo] HETe] B3ALY o8 Ue 2 W ZREI}E wolE A
Fox

9 WE 5 e JEHAT e A 197 AFTA s A7)

i

s FuE ¥

AVFE atEstel Az AT AFEUA Wiz A
H

1. AbEd o] A A
$8l+= Quillaja saponaria molina® I3 F&HE52 kel FAIHMS
2 54 & FARg ARSI B8 EAE AASH, olE C4

RP-HPLC=Z #gl3tod 7hel A

v
S
ok
o
to
il
A
o
X
ol
38,
AW
L,
ol

el mel 3270 ol el AR WolAHZt EejE=d ol HnH
o] FOoWA 2 URHZENE 2= 59 peaks QS-LL
QS-L2. QS-L3, QS-14, QS-1L52 WHsldon 47 5719 peakd

HA3Z 90% ol 5 E VA EE AAEHPF o, o peakE S HE

nEdd 2 QA BHe 2Rk
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AR 2 GAAA AAE QS-L5(QS-21)9} =3 oil in water
emulsionZ] 8] Syntex adjuvant formulation®] w2} AFE LKA-02,
o719 muramyl dipeptide(Sigma) A%< F713 LKA-02+MDP,
Alumell QS-L5(QS-21)E 42 AE, Ribidte monophosphoryl
lipid~A(MPL), Freund’s adjuvant(FCA) %] B& 7t¥ ulolglx ®
Hede U9d(F)eR st AP E e F 7~8 weeks A
%] Balb/c AF | Hs =& E7} FAEY Humoral 2 Cellular
immunes FAF}FA T

Humoral immune responset serum®| £A)3}= A9 EIA titer

2 SA33d . FCAZF 7H8 =& EIA titerg 2321, Alume| FCA

B} oF 5uf A& EIA titerg& EQH. ol 849 Rue F dA
3= HAd3tolt}. Saponin fraction?l QS-1L5= FCA XHUu+= 2XA|gh
AlumEds 8 93 HZaHE 1Yy £33 QS-L54 Alum&
F71319€ wol= Additivedt ®ZFE 37 Adv. ##H, Ribi‘e)
MPL& Ribide HiuotE 28] AlumB o @& BZE 7 A}

olAre] A3, Alumel Saponin®l Wsle] Additivedt adjuvant

activity7} €L FA|3t3, QS-15 ¢]9l¢ 58 Saponin fraction?l

QS-L1, 12 13 L4 Atz FIAE9 HARZIIHNE SFAHIIAFH.




BHEo] AYE AT E Ane QS-Ll 9EoRE Alum AP Y

2 uejd "Rz #84e Koy Alum AFH SHAREA

Synergisticdt HERZEI oS 729 4 A= HERI T

&

ol QS-L5(QS-21)7F ©4E02E Alum AFuTh $53 o

18
U o

Ml

AHE MMALLE AP HE EHRE HAFY AZE A AR

HYBZAZ QS-L1°o] Alum AFH THAA AHEE w 7]E9

QS-215tt HA %% U EZAY 7S WERHaL Sl
olAte] AxE Q9%3H, 3+ Quillaja Saplonaria=2H ¥ =¥

T8 &2 QS-L1 fractiono] Alum¥ &3A| vhs % AR WS

HE @40 Jee AFEAT

3. AEA R84 ZAGGATHAR AP TEATL HE

A wale} olstelt) RAA WAk o5 SRS

chgo] 2t QS-Lie] ARYR ohfet MEA HelNgoE ¢

o woduz @40 A=stE AWsHh vkl Ay Benz

g4 9o Fd WdRzAYgoer FAME AF e v|AAEY LG

- 129 -



S Al ste] v|AAMEe F2HkE(Proliferation assay)S 54 3HY

Alum+QS-L1 A go| H

QS-L1°o] Ax% ¢uld Fdo| BHHEAZHNY HTH

j -
T

O]

st
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Mam & B

— i

@ X 1 T3 - gd Beol= WAl I Jls
5t

I T-, B-HM% 342377 25 EAAE deAe] Be 72
H WstFol Qo) AU 9L WAL Ao AW

Aoz Jehgon =3 PS7t $49 ATES AS, AYHL =2
A 4 AR 28 9N 399 A$A ¥ohE G| itk
AEZE-Hetol= e FelFo| 374852 FAMHL FAHAAT

3. P ¥EE T-AE F9247 ¢ BAQ0] FAYHL §EHT}

4 AGRZAZ AHE3e HEFY AL 4T H20M =

F & £A47 g

5. Heto]l=- WA AjtAle BAo2A ARG JHEdtH
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6. HBsAg preS2 132~145¢] BA|XE A EA7] 5 27| 125, 126,
127 2 1297} &Yl +R3. -l olv| x4t 2719 A, A

& 2 AV LA T3

7. Molecular dinamicsE ©¢]-83te] | Elo]=EF modelingdr 439

oJ3l™, BAIE epitope W TE2 A A #AI AT

@ Xl 2 MSIA : B HEt|So| SHM o

A BB ol adjuvantE AHE-te] JElol=o FUM R UKL S
Folel= 471 2.3t

E 33U EAE 1A RS 231d 5o FAE 7EY Heol= F
o] 3F <] FEPO]=(SPC-16, SPC-22, SPC-25)& H3toq APdLS +73

Sgd, dxHon He|=g o §stel Fyetol= FA) YA

ELISA Z71& Y37 93le, HEPol= coating &, AAY F5r
2 gHElol = 3HAe] 3 Fro 3l A4FHS FATT
3 elol = A (anti-SPC16/KLH)2] =4 Aloll blocking agent®]

AL ZAZ A3, BSAY tig n|5o]AA whso] gelatine] Wigt
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m

Aol EHHoAT. o dH= & FHEol= A (anti-SPC22,

anti-SPC25)E& A4S uvolx §A3F 9AS X o], blocking

BSAE carrier protein® 2 AFE3}S S ol E Fdd diE #

A3tnow, ojHg Aies UdWrHOZ mouse F Aol VA&

blocking agent®}e] HEZAo) 7|U3l= AR FAFHAT
=

ELISA ol o axjeto]= ]

ARESES WiZ7F backgroundE HASFAIZ 4 Qo] EHHOE FF

2

A FHElol=E olQ % WAl Aol N T3 FIF> wFo ARE
g FEol=7) nativeH A} FERH SR FAE FHEHE o5 in
vivooll A 2] HEute G %7} native 3L 71 A RS = AL
2A, olgd WS &3] Aste], FFElol= FA S native F
3 & recombinant whole 93¢ BFE&AHS FASIY. I A3
anti-SPC16 Ab%} anti-SPC25 Ab¢el A%+ recomninant HCV
antigen® =& #F&AL HAdogal AR3E 5 peptide’t (SPCIS6,
SPC25)7} +xtA] Aol dgtste] HPYAZ<= o native Fd3 7

ZA0l SALAS ol&9 o A Yol e WAuL T pative Y

O =
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3 ELISAY¥Y 93t native whole antigen?! HCV @&
coating Al oOmM  EDAC(1-ethyl-3-(3-dimethyl = aminopropyl)

carbodiimide hydrochloride)8 o) 3143 coating & w7} PBSE

Abgd o] Hldte] anti-SPC16 &Aol thgt w3 eo] Fristes AL
2z R, o9 e AR FA Aelol=9 W] o5 A
A= Al elo| = A7} native whole antigen® 23 7FsA o] o=

Ag AArste R en, feto]= 3/lo] native Tdol 7HAl= &

2% FARAY] WE Ao 2AHATH
EDACS 9@ 237t FHetel= FAshe] Solzel whge] o
) AL AT Htel T4 Weo|=(SPC-16)% EDACS

o Mol EDACY 9@ W84 %2& getol= A9 Sold

A7 ddHol ey ez FAI}AG
T E A Z-F  immunological carrier & {JTFHIT UT

liposome®)] tdt A3 oA]E 2xpd T o]o] prolipsomes TH= $9

y-ray At AF AAEH, {54 UFAE, BASFE WEEH

A Z3F proliposome®] r-rayel] 9@ &Aoo HAHEE AT L

- 134 -



o, y-ray BE 9% FEAOUY RAFEZ AMS# proliposomes]

HEdEdxE ol 3ol fldd. ook B2 A= 2abd ko] A

X5 proliposome

A= adjuvant=4] FH: #AAES Eoy gl “built-in-
adjuvant’ @ Tl M= 223X ¢}l¢l human IL-1 B sequence®)

immune  stimulatory sequence ®  €#Z 9-amino  acid

(VQGEESNDK)E *shsti= 4 Felo|=(SPCITIL)E WHEal ol &

AbE3EEe)l hemagglutinin® 2 stimulation A}Z!  IL  nonapeptides

SPE17AFA| ol ¥]&ke] thymocyte®) T4 &7} glAdet4d & A=s W&
3F3 Tt
Ag7tAle]l Ayt A HEetol =g ol £5k Al vftel] oAl 7]

9] adjuvant’t 7HAl= 54 €9 o8 EAHS dEdE 7 U= 7
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@ Xl 3 MSIH : olzistE i MY J]E A7

By ztgnlolei2e] HAHIAQA SO preS24 tidh 7idl2l A%

preS2o] thgt Qztetd FAE AR, o5 FLAFAEI £

x| o] CHZMAT|S

21
il
o

@ A 4 MEDH :

AR A2 72 AEA 7 Entol2i e B gl o

& ofel7kd] FASL SBAT SYAA BYB AELF(CSIZIAE

FEFFATAZ RE BEoddoel A2 FAE dFYAEE o d

a8 WYRAL FAHOR FYste FA ARY A AV
=3

o sl B HEH 7h5A B 59 AFE AA

1. Axujore] ¢|& A3 HBS Ab 42 4
SZAE B AAS o83 AZRT FAY diF A Tt

oABE 3ol3}7] $3t9] Anti-S chimeric antibodyE 4= CHO
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il
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2l
OF]
S
e
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il
s

Bl Rito} o5 o]
AR 229 MFAAS ol g3te] HFH F WY FHo2 BuHE

HBs &€ &84 & 2 A4S v, FAAY. 2 43 &

HBsAGY| W3 &A)7}2 RIAZ AT 4 A= kity 39l
AUSAB(ABBOTT Lab., IL., US.A)E o|&3tod AZE3 aFA| < 3HA 7}
E =43 dx A7FeE 33unit/mg ollen, FHu=E HBIGY 75

230unit/130mg(1.77unit/mg) °©1E.2 A Z3T A7} oF 208 AE =&

o2 IFEAY. g} F3gTe] UojA= Anti S chimeric

antibodye= HBVY F33ai3E & YeUA e specific activity 7}

HBIGH.t} 10008014 & oz =t}

3. TEAE BWFAAE o] &E A5 A A=

AEHEA 289 #5 Anee A% I8 Wy UE
7o 2 AAAI}AT. 1 A cell factory(Nunc Co)E ol 8% 4+
o 158000, 28] 3¢t tissue culture flaskE ol A5 oF 174

gdo] 28EE Ao AT

- 137 -
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