oo E 2 2
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ZHFRE X E 8 HLA-A0201 FR#IE CTL RIUMIGIEELE

KORLEFOFLIRE, I G R KSR IR I AL 2 W, 1 200433)

[(HE]
B (HBx) % Bt HLA-A0201 R4 ¥ CTL %, F &k :k#

AN T2HREEERUREM I REREREEd MEXATNREF R RENFTNREANLAFE X E
FEABRE LN B.CEEA Y adw,adr A1 7 & 8 78 #

XEHFF BEMEELRUFARS A BEAXRNF LR 2 RGN AL . ARELREF EREFREMEFTESER
J R G0 2 RN SEAT I — By iR 25 L 4 B 4 A b 3 B M LK (HBx1. HBx2, HBx3, HBxD) fE Rtk fir, M E# 8 TR A
MEHEA BLE T2 A ER DN EEERAKLEE HE S A BN RE AT XA R Rt TRl s, 4

FAEW 4 MEH XM (HBxl: VLCLRPVGA, HBx2: CLFKDWEEL, HBx3: VLHKRTLGL, HBx4 ; HLSLRGLPV) '1:‘ HBx2 #

EFABRE . HBx2 2 HBxd W E MK #, %4 # :CLFKDWEEL 2 —# ZfF% & X & A% & & HLA-A0201 IR # ¥ CTL
FAL, T —F 3R R e Ak e R — B BT

[X&iR] FkmF,LA;HLA-A0201; HBx; & i ; fff &%
[(FESZES] R 373.21 [cEidRiE] A

s T B e, & %R A
[XEEHS] 0258-879X(2007)11-1169-06

Screening and identification of HLA-A0201 restricted CTL epitope from hepatitis B virus X protein in vitro

ZHU Yan, LI Ka, GUO Ying-jun, SUN Shu-han” (Department of Medical Genetics, College of Basic Medical Sciences, Second
Military Medical University, Shanghai 200433, China)

[ABSTRACT] Objective: To identify the HLLA-A0201 restricted CTL epitopes derived from hepatitis B virus X protein predic-
ted by computer program and general principles in vitro. Methods: HBx gene sequences of Hepatitis B virus genotypes B/C and
serotypes adw/adr, with the highest {requencies in Chinese, were computed and analyzed by screening service offered by Internet
combined with peptide supermotif, extended motif and quantitative motif prediction. Four most ideal nine-peptides ( HBx1,
HBx2,HBx3,and HBx4) were selected as candidate peptides. Using flow cytometry, the fluorescence index of both control and
experimental groups were detected and the 4 nine-peptides were evaluated with T2 binding assay and DCs, assay. Results: The
nine-peptides VLCLRPVGA (HBx1),CLFKDWEEL (HBx2), VLHKRTLGL (HBx3) and HLSLRGLPV (HBx4) were select-
ed as candidate targets. Among the 4 candidate peptides, HBx2 showed higher HLA-A0201 affinity and HBx2, HBx4 showed
better stability. Conclusion: Our study indicates that CLFKDWEEL might be a potential HLLA-A0201 restricted CTL epitope
from hepatitis B virus X protein; further study is needed for verification of its immunity in vivo.

[KEY WORDS]| hepatitis B virus; HLA-A0201; HBx; epitope; screening; identification; T-lymphocytes, cytotoxic; flow cytometry

9o 1 PR TE 2 2 3K I A UL AN 22 e L i TL AR
A Y 2005 48 A G e 5 o, R 2 Y
JHT 48 58 N A 4% B 5 — AL, A T il 45 4%
ST R B 1 1 VR o 5 BOI 40 i 9 (hepato-
cellular carcinoma, HCC) B9 3 15 & A F 2 —
LI %95 (hepatitis B virus, HBV) 5 41 14 67t
HEAZ R 7 51 b A DU A Tk ) B AE , HBx 2 H o ey
9 —A~ S 1 154 A 20 TR A8 B, AH X 43 1 BT 2
17 500 ', BT — L5 R W] HBx 4 fid i X &
HZE—MZIREE N R RN 5 KDL&, B
Al LASZ R 35 19 &2 il  DNA B 40 i A K DL A
255, HBx 7E LA S S F BT 51 5E /Y A AL
JHF 958 1 JFF 2 20 v 58 JFG At S 3 EL A B o 1 SRR R
AL HBx #4750 A ) A 58 B A A 3L o 22 1Y
JH i IR 2 X

[Acad J Sec Mil Med Univ,2007,28(11):1169-1174 ]

A EENE T WE M. (cytotoxic T lympho-
eyte, CTL) &4 & G5 41 I b 958 W & A0 4% 0> A
gyl T 4032 4k 50 A ShIRE A R Be MHC- [
%/\?Eﬂ‘ﬁfﬁﬁﬁiﬁﬁ??%ﬁﬂéﬂiﬂﬁo Hr 5 MHC-

Ko FaE WAMNEE A A Be (Bt o /P CTL &
mﬂ CTL Wil feid B b Iy WG A (0, R E T
CTL 4 5 M 25 O 88000, AT E DL A B 952 vh i 45 36
FEEMMERY . RAZPE B B o 75 40 i Ry 55 1%
PN AL i BBl s 6] 44 G P 25 4, 02 5|k B 922
OB VAR SN ) e A LA 0 R A B R R OC R

[(E€TIH] EFEHAR AL T KPR E (30530660). Sup-
ported by Major Research Plan of National of Natural Science Founda-
tion of China (30530660).

[EEBA] R 24
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FHE A RAT I T PO A G HE . T HBx £ 47
Al LA # HLA-A2, HLA-A3, HLA-A24 % KA Y
MHC- [ 264> F i 2, R B HLA-A2 % A&
KF] 50%, RIS HLA-A0201 FR 1 (4 22 fi7
BHAREE X,

SRS H T C 28 B 58 3 AR AR O 32 D D 42 T —
SEYRTE Al BERY HLA-A0201 BRA#IE R HBx £ A7, {2
AR Z WS R MBI 456 R T HIES A JF B
BT R B A s FEES N A 65 i
TR P | A A S 06 S 30 B 36 7 B &5 5 BB T | e g P
frift— A % e, T2 40 M 2 & I 9l R £ ik 5
HLA-A0201 Sr FE5A M T HAIMZ — R4
M HLA-A0201 4> F 3K e AR (H 24 485 4t
kS 2 456 FF HLA-A0201 235 4 54 5 15 3] 42
fe . B HLA-A0201 28 3k 55 09 w5 IRk BB 98 B 325
W H B PTE LS HLA-A0201 454 fE 1 1958 55

AW B TR BT — S A BT oM T B
B A fH 0L HBV/B 2 K B adw 1 35 78 A1
HBV/C LR ) adr 175 BIF 31, G615 5] HBx 1Y
HLA-A0201 BR#IE CTL Ffir, I k%5,

1 #MIAGE

1.1 itk £ M EAEA A TAP-BLIE 2
itk T2 W9 H ATCC(Manassas, VA, USA), i3
A4 A FACSCalibur (BD Pharmingen™, USA),
BdE R 4 5 43 Ml A CellQuest Pro, FITC #x
IEH/N BTN HLA-A0201 B 5 BBt 1K BB7. 2(BD
Pharmingen™ , USA) ; 82 i3k H (Sigma) ; Ml Fh A
FIAEME T £ (Brefeldin-A) g [ SERVA 2\ 7l ; 5 3%
40 M 9 55 32 56 D-MEM @8 /N F I35 28 Gibeo
O] i AR R Y TG A BR G v R S
548 B )0 A G B SR RN C 7 BC A

1.2 %43 HBV 57 MAEEKEFIINES . HBV
R8I AL B, A B.C.D.E,F.G fl
H. [FIE AR 38 S B i i 2 B R 19 22 5% . HBV
A4y R TR A i g AL FRE DL HBV/B £ A
HH) adw IML3EH A HBV/C FEF A A adr 1074 A4
R Horh C #5980 2 T 1 1 i B ) kTl
JEREfL B AT REA 2 VTR OC R FRATTE S HBY/
B 3 K 1) adw I %5 & (AAL49992, ABK13705,
ABK27214,ABK27207) #l HBV/C 3K Y adr Il
A 1 ( AALO7390, AAWO03312, BAC65198,
BAC65197)7E 2k Uil 1731

1.3 HBx & Az 4530

1.3.1 mAWM il 3 A5k 7E 4 3R 1

AR 55 #4945 B 45 ¥ A5, Chttp: //bimas. dert. nih.
gov/molbio/hla_bind/; http://www. imtech. res.
in/raghava/propredl/index. html;http://www. sy-
fpeithi. de/Scripts/MHCServer. dll/EpitopePredic-
tion. h) X} A BE 1) HBx K A9 HLA-A0201 FR il #4
CTL FALHEAT TR M Hm -

1.3.2 #ERFFTE SSEHUEKNEIELTZER
— HLA % 85 2 AR K HLA R Fh 5 5 55
AT DL 9 0P D G LA P A [ A AL gl
BRFER B AR EE . ANy HLA-A2 @3y i T
JIREE 2 7 (P2) 8 3L TR 5% 3 K R L AR oty 9 7 (P9) 2 Jk
MR G E NN E TR (A) A TR (V) e &R (L) 58
IR (D EZARR (M) 2R (T B, kS HLA-A2
A R ORRAE X — R AT i AR T
A EN ) CDS ™ T Ik B 41 g 2 47 i A7 2k — 25 i ok
1.3.3 #EREEFITFE RIS HLA-A0201 43
FHAME A (PSS ) AL B 5 ik
AT O IR N P 18 B G Al A AR Ik 1 AE TE DL KOS R
TE A IR R Bk BRAR YT K bR R
ZATAFFEEGMARLRER . AEGEHNTHEE
() S8 FE R 5% ik N 2 R R 1 S R R AR AL, AR i
T R BE TP 7 28 L FATT R AR Al 8 3k P 8 T O i 1Y
CDS8 ™" T k4 40 g e o7 R AT 1 3k — 25 0 i L DA 42 &5
T ) VR A

1.3.4 EMEFFZE BT HFEEEBET I
FRNAE JR 3L 7 7 AL A i —Fh R AL, HL R R R 15
TEBURIK S HLA-A0201 43 F B 45 A BT 5K i )
AR i AT kb v ), R RO 5 R N Y
FE TR 5% LA U P T A A 7 B T A7 R 408 A R TR A
MREIR /N, PR AE — S B ] DU e — &
JUCF 5] v g A 2 5 T A% 6 A B ST 1 5 i A IR S
MHC-I2E 5 F R Z5 A T IE IR 04 25 4 fe ik Je 4
BRI R AR L5 SRR p B, FRAT L =
J5 Gk B CD8 T T kL 4 M R AL i AT 1 it — 2
{7 326 o DT A5 280 T B A o B 104 T 45 SR

1.4 Zrkege o ASLEP A 5 &Ikl b
T 28 A IR BR S R B BlAk A BT DL S
1.5 @mpssf SLRPTMEHN T2 MRAESH
10 % /N4 I3 9 D-MEM 5 4 (0 35 97 3k b 55 9%, 1
FEAEE N 37°C 5% COME,

1.6 T2#miase& 5k WA T2 4. 50 PBS
PR 3 WL IMATCIMLIE ) D-MEM 5 4 855 97 3, %5 40
PR 1 24 FLAH MBS I3 4 b, B AL 4 R Y 40 i 22y
22X 10° 8 2 K1 BH A K (HBe . FLPSDFFPSD 1E
Sk BH P X B R R B B Al T2 40 AR R T S
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Xif B AL P i A E 22 IR (AW BEE Sl 50 pmol/LL)
B2 BRI (LR EHR 2.5 pg/mD), AL 4]
EE3IANE EAMEE T 37°C 5% COWE4E ik
IWEH . 18 h o B AR 40 ffL L Y% ) PBS BEV 3
i A FITC FRiCH HLA-A0201 45 5P i 2 5 [
Ptk BB7.2(2 pl/fL) . S F#E 10 min, PBS %
Ve 3 e T A A SR T e D' R B

PL9E G R B (FD AR Ry 25 FVE 1 i i 46 A, T2
PVOCRBRT 1 B2 KBNS HLA-A0201 43
BABEEMT), YOCRB(FD = (FEA V50
SR — 1 SO SRR ) /8 O S R E
1.7 $KFRABETHESMNH  WE T2 418, FEFP
T 72 FLAN A TR b, AR AL R A B L ol 2 X
10° A TE I DMEM &5 i 15 5% 2k (g2 ek & B
(RWPER 2.5 pg/mb) LA MR AT IR (LW E R 50
pmol /L) [FEF , 37°C 5% CO, ¢ 4H HL1; 3% 2 ¢
(18 h) 3 J PBS i 3 LA L BR 2 AR A1 0K, A
T ILTE 1) DMEM 5 B 15 7% 2 | Brefeldin- A (&9 J&
10 pg/mb) (9 9 & LLBH W %7 & A HLA-A0201 43
FAE T2 MR R IE;37°C 5% COM TP I E
1 hJ5 WS40 PBS PR 3 IR E 8 & T 48 it
FEEE LA A /N B A 1 T () B L AS [ 094 B5F i g5
(0.2.4.6.8 h) WAL 4Nl , B —wf ] sS4 3 &
L. ALY M A FITC ARic B HLA-A0201 FE5
PER) TR LR BB7. 2, E R T H 10 min, PBS
VRV 3 K, T X 4 SO T 5% O ek B DA KOS
19 HLA-A0201 93835 & Chg A IF ) 55000 T2 40 3 1Y

o v

! Positive peptide [
g 10 s 10
5 3

10" 10 107 1’ 10 10" 10

Anti-HLA-A02 FITC
10 100
No peptide{ Background)

S 10 s 10
S 5]

q

10° 10' 107 10’ 10 10" 10!

Anti-HLA-A02 FITC

Anti-HLA-A02 FITC

Anti-HLA-AO2FITC

PG HREE = HIIKE & /9 T2 240 M /9 26 98 B — F A
() 7 Ak B EL R BB 75 KA T2 40 1 A 2% D6 5 B
A 50 0 MHC-JIKE &5 9 2 K A (DCso)

2 & B

2.1 HBx A4kt ie #B AR E W 50 4 9l
3 AT 45 1R 55 i i LA B 32 D D) 50 3000 45 381 4 {1 4 v
B UKL R FH R P I R L T D K it A R O R
— et 4 % HBx ROAEMEERN (R D),

x1 RERMCSHK
Tab 1 List of candidate peptides

Name Subsequence Position Score” Genotype Serotype
HBxl1  VLCLRPVGA 15-23 8. 446 C/B adr/adw
HBx2 CLFKDWEEL 115-123 65.841 C/B adr/adw
HBx3  VLHKRTLGL  92-100 36.316 C adr
HBx4  HLSLRGLPV 52-60 2.365 C/B adr/adw
HBc FLPSDFFPSI 18-27

* Estimated half-time of dissociation (T1/2) of HLA-A0201 pep-
tide complexes calculated using the website: http://bimas. dert. nih.

gov/molbio/hla_bind/

2.2 &k HLA-A0201 &4 A8 4 Ll HBc:
FLPSDFFPSI 1 4y BH 4 % B8, AN Jin Bk 69 T2 40 i 1
SRS O R 38 U A A a3 B U AN [ S 5
45 000 2 AL L R BUH S0 Bl (B 1) L 4 — 32
WAL ER 3K,

i
HBx1 HBx3

1 10 ' 1w ' 1 10° 1’
Anti-HLA-A02 FITC

HBx2 HDBx4

Counts

10 ' P 10! 10 10° (i
Anti-HLA-A02 FITC

B 1 ERHEESWER

Fig 1

Fluorescence analysis of experimental and control groups in T2-binding assay
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BT BD 2 A 19 & H 3 CellQuest 43 #1 45
S U AT AN S R AR 2) AR I 2O R U
Hra& kS HLA-A0201 43 F IR Ty, 4558 4 &M%
RN HBx2 2 RECKT 1.3 S T2 4

R AR HLA 5+ FEAEBRAEM S, HBx1,
HBx3 fil HBx4 %G RBU/NF 1, W H S T2 414
RE AN HLA 4 FRAH BB,

®2 BRMUKESERRE RS HLA-A0201 5 FH R A
Tab 2 HLA-A0201 binding affinity to peptides at different time points

Name Sequgnce position FI* FI

in HBx 0h 2h 4 h 6 h 8 h
HBx1 VLCLRPVGA 0.549 5 0. 66 0.23 0.11 0.08 0.07
HBx2 CLFKDWEEL 1.116 4 1.03 0.48 0.37 0. 36 0.35
HBx3 VLHKRTLGL 0.252 0. 36 0.16 0.10 0.07 0. 06
HBx4 HLSLRGLPV 0.090 5 0.18 0.09 0.05 0.03 0.02
Positive peptide FLPSDFFPSI 2.213 36 2.40 1. 96 1. 86 1.81 1.78
Background 0.210 2 0.35 0.34 0.32 0.31 0.34

* FI= (sample MFI-background MFD) /background MFI; FI>1 is regarded as high-affinity

2.3 BKRFAABEESN LIS LI H %K
L T2 4000 18 h J& XA [m] B 1] s A 9% 0 & Btk
TR, 317 4% B A6 A ] B 1) 055 B4 26 56 28 B8 1k 1
BL(F 2),

TFE AR AR g DCs, B H 5 3 k.
DCsoposiiio = 6. 49 hDCsocapay = 1. 53 hy DCsocrpey =
2.29 h, DCsocums) = 1. 8 hs DCapctisery = 2. 51 h, ¥
DCso >2 fE R FIWi & ik Ik 5 HLA 2+ F 4 &5
FE P A A 0 AR o L TT AAS BN R 458 . 4 A ik
Jik b, HBx2 Al HBx4 BO%E &R E .,

A T2 40 52 50 1 &5 5, AT b Ju ik
CLFKDWEEL J& —#M# 7E 9 HLA-A0201 FR il 7
i) HBx 347,

3 4t i

HBV 8 B8 4% T BOL 5 AT 28 T 68 1L T 40
B R 7E A B 22 FhRTIE S, HG v 7 T A O 4
gl B, HBV S ] 41 8 0% 5 5 2 AT 8 40 i /Y
DNA H, i f5 H7 7F 72 2 W] 2 10T 4 S8 3 4 22 i 440
e B ABE A L IE W N 5~ 30 A AR Z 5
s HBV 45 (9 X 8 -5 40 M08 19 4 28 A R
HAERRARD B, X HBx BT 50 K AR W 3014 1)
KD A FE RE AT Bl TR FLAE O — Ff HBV B A9 7
T W T B Lg% /8 HBV B Ys 5 350U 240 Ml 98 1)
I3 FHLH

CIFRTEAAR B R P AR BRI T M 40 i
I REIR B 58 B A9 B £ 1 L ACRETR 32 B2 E HLA
Ir T 8~ 10 A2 FE R Y LK (GRAL) L 2E T

BRoi . MHC 43 F 5 5o 7 IR i A 2o ah & 2 %
CTL F A7 Ay FE P R, 50 A7 19 56 2 % T4
PR I F WA EE MR LR Z R R
P T 20 IR 28 1 G 0 B R Cln 3R AR B R A5 #R K
T HH DG SR I S0 R GO e | 68 A5 3] — A A B
FEUR) HBx Bt J5 BRI 44 8 T A DG A F AR A, 3t ik
b HBx W58 — A etk 5 F. T 40 R %€
() 32 Bk BRR i MIHC 43 7 (10 B AR 75 45 5 17
B b 2 P ST B A 2 R AR I L B 2 O G o R A
(motif) . 16 25 5% 3 4 FH T T 40 M 26 7 A 390300, g
Ry BN T SR 2 — R P 7 gL AR
3 AN ] A I sl F0000 v [N B UL ) HBV/B Y adw
1 HBV/C B adr J¥ 9, 07 48 09 4 23R 00 7E 3 A
[F] 119 D) 3 e HE 42 #8807 8 A 40, 7R T i) 4 AR A
5 HLA-A0201 3 FH AR &R Ty, SO 4
FRALP2 5 P BRI LA AT LAV,
Z I A5G AT TR

B, PUR KRS MHC 4 7 25 & 1 15000 AS 58 12
AR 8 = B4 25 R 3L L 38 IV % B8 B — A o AR L
FETE BN 454 1 5% 5 10 Bl e (CHE e 36 7 7 %)
T AT T 8 456 19 100 2% 22 R EC At 7 8 1 g 2 6 4k
HEAMTLZE HLA-A0201 5 T RIS &5 X— M
B, T T R R R LT
T A 0 T ) 00 AR R R L A s
P | 32 B AR T R DG % 5 7E K b r Ak 4 7 L
Z AR 5R I B R BN, Parker Z5N 00 T 154 A
JUIKS HLA-A0201 43 F R E R 153 8 — 1 &
180 N REM L G HERE, b B — A R W T A
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KERFEAEZAL B G, SR AEMEE G R LR
PRUEZRE 0. 151, RIHIZ AR B 45 & BE, M 45 B RE =5
I AT LA G S R E 456, I Z WA S5 A R TR E
CRALFELF 2O, RATITE BN 4 K2R 45
GRS T 5. HAMA Z IR as G iemkma .

PN R S e S 1R Sy ST BT (e 9 i
28 T HERR ORI AR B4 L RO AR L B,
M54 5 5L br B BRI A Z R I %A %5
IR Z I ELAR S 45 0 ST 5 s2 bR i A ik L H1 &
A BA e 4 R L R e AR P RS CTL 45
B 20X AL IO 45 S AT IR R AN T R A
TEPEPL R 2R AP L T 0 TAP SFE R T2 40 i
TN HLA-A0201 5 FRIEW AR E, i 2
JE AR PR AN PR K S 2 4 A5 R
T HLA-A0201 35, Pt kS HLA-A0201 43¢
T4 4 1 B3R, HLA-A0201 43 1 2 3K 3t i o
T2 YA I HLA-A0201 43 F 33k & B 34 m nl LA
FOW L e B B R K S HLA-A0201 4545 77,
FATRAT T2 4089 3x —Fede A5 BT T2 4 Ha 45
B LI LA K S R R R T S X T A Y 4 AR T
JRRRHEAT T RSN S0, B6 SCHRHE FI>1 R BIR AL
M HLA-A0201 4> F43 % i 1 2 A0 200, 3047 3 it
ot X A0 SRS, T 40 e 2 T ) 2 O R B L P 2 A 5
THAEAF I HBx2 MR REB KT 1(FI=1. 116 4),
E BT I EL A B 0 % N J7 . HBx1, HBx3
HBx4 #/hF 1 /R 1X 3 &£ N5 HLA-A0201 4
TR A AR () B 38 A AN [ e [R] A 5
JEHE FE IR AR K- MHC &4 4 1 B i 155 0 43 #r
K5 HLA o F45 A M tt., ATMWE R BR
HBx2-MHC & & ¥ i fift 25 5[] 75 4 A 18 BK 45
K (DCs, =2. 29 h), HI, 254 456 5250 F 5% AL )
FaE Pk 52 8 Y 45 2R, K ATTIN 8 HBx2 (CLFKD-
WEEL) 27589 HLA-A0201 BR#IME CTL F Az,

AR, FERATA B A 4 K2 KR BR
HBx2 HIZE5 1550 38 m LA, HBx3 A3 4 th i i
U HE 4% ¥ T HBx1 fl HBx4, H 23 A%
BLTE T2 45 ALK H, HBx3 M4 A 71 (F1=
0. 252K F HBx1(FI=0. 549 5) ; I 7£ 3% A f1 Fa
PESLE b, HBx3 AR et (DCy, = 1. 8 W A T
HBx4(DCs, =2. 51 h), FRATHY &5 3R 78 43 I $5000
B4 A 5 bR FUIRAS T4 A Z i B A K
2210 DA Y 5256 DL RS R ) AR R S I R B

H2e Z K BARTEARAMIESE ] 5 MHC- [ 2873 A %K
455 H AT RE N S 75 M A BT I o R b O RE R
P A IE 8 B A L BN BB B BT IR AR OC B i 1K
(transporter associated with antigen processing.
TAP) Fri% iz , A GE #3d 12 21 240 M 3¢ 11 , 2l R
SRl Ik EAH AR 2 G L SR AL, 5 R Y T 40 i
PEERR BT X RALH TCR. AN g BCA B OE /9 3%
B2 PR L A ARG T 1 2 B b I S A TR T AR Y
G HAREAE[F T R4 BOE R S 2 et . HBx2
JEREAA B IE M R 5, e BRI T LR A
G 8 SN 3 i AR A S T LA IE , H A 3R AT IE
7 8 ¥ S 4 LAk — 25 i A IR 15 AT AR S — R L IE
9 CTL FALNH T IR K2 W 51097 .

ST LI R 1 2 e 2 R T B
TR AHER 5 2N W b 78 8T 00 552 50 K DL S T Bl
iR AR . H B e R A 0 7 8 A DNA
W5 He AR iV 2 43 BT 24 cDNA %35 PR (SEREX)
FOREE B IX 26 T5 95 5 TSR HL R AL BUN J7 125 45 &
e 23 RORHE n = r 1 97 3 80 AN B, A T8
R BRI B SR 2 22 IR YT

[Z % x #k]

[1] Tharayil V S,Roberts L. R. Molecular targets for therapy of
hepatitis B virus-induced hepatocellular carcinoma [J]. Minerva
Gastroenterol Dietol,2006,52:387-406.

[2] Bruss V. Envelopment of the hepatitis B virus nucleocapsid
[J]. Virus Res,2004,106:199-209.

[3] Chung T W,Lee Y C.Ko ] H,et al. Hepatitis B virus X protein
modulates the expression of PTEN by inhibiting the function of
p53,a transcriptional activator in liver cells [J]. Cancer Res,
2003,63:3453-3458.

[4] Tang H,Oishi N,Kaneko S,et al. Molecular functions and bio-
logical roles of hepatitis B virus x protein [ J]. Cancer Sci, 2006,
97.:977-983.

[5] Andersen M H,Schrama D, Thor Straten P, et al. Cytotoxic T
cells [J].J Invest Dermatol. 2006,126:32-41.

[6] Hagmann M. Computers aid vaccine design [J]. Science, 2000,
290.:80-82.

[7] Liang B,Zhu L, Liang Z, et al. A simplified PCR-SSP method
for HLLA-A2 subtype in a population of Wuhan, China[ J]. Cell
Mol Immunol,2006,3:453-458.

[8] Andersen M H, Tan L, Spndergaard I, et al. Poor correspon-
dence between predicted and experimental binding of peptides
to class | MHC molecules [J]. Tissue Antigens,2000,55:519-
531.

[9] Kuzushima K, Hayashi N, Kimura H, et al. Efficient identifi-
cation of HLA-A % 2402 restricted cytomegalovirus-specific

CD8 ' T-cell epitopes by a computer algorithm and an enzyme-



+ 1174 - 8RR 2007 4E 11 A LEB 28 %

linked immunospot assay [J]. Blood,2001,98:1872-1881. anchor residues in peptide binding to HLA-A2. 1 molecules

[10] Sambrook, Joseph. Molecular cloning; a Laboratory Manual [J]. Cell, 1993,74:929-937.

[M]. New York: Cold Spring Harbor Laboratory Press, 2001 ; [17] Mallios R R. Class [ MHC quantitative binding motifs derived
1564-1604. from a large molecular database with a versatile iterative step-

[11] Faure E. Alternative peptide-fusion proteins generated by out- wise discriminant analysis meta-algorithm [ J]. Bioinformatics.,
of-frame mutations,just upstream ORFs or elongations in mu- 1999,15:432-439.
tants of human hepatitis B viruses [J]. Virus Res, 2006,117; (187 ks B, AR 0. 18 v AT & s K21 BRI ). |- R E %,
185-201. 2006,8:1115-1116.

[12] Akuta N, Kumada H. Influence of hepatitis B virus genotypes [19] Doytchinova I, Hemsley S,Flower D R. Transporter associated
on the response to antiviral therapies [J]. J Antimicrob Che- with antigen processing preselection of peptides binding to the
mother,2005,55:139-142. MHC: a bioinformatic evaluation[ ] ]. ] Immunol, 2004, 173

[13] Du H.Li T,Zhang H Y,et al. Correlation of hepatitis B virus 6813-6819.

(HBV) genotypes and mutations in basal core promoter/pre- [20] Wang B,Chen H,Jiang X, et al. Identification of an HLA-A *
core with clinical features of chronic HBV infection [J]. Liver 0201-restricted CD8™ T-cell epitope SSp-1 of SARS-CoV spike
Int,2007,27.:240-246. protein [ J]. Blood,2004,104 :200-206.

[14] Qin E.Zhu Q.,Yu M,et al. A complete sequence and compara- [21] Andersen M H, Bonfill J E, Neisig A, et al. Phosphorylated
tive analysis of a SARS-associated virus (isolate BJ01) [J]. peptides can be transported by TAP molecules, presented by
Chin Sci Bull,2003,48:941-948. class I MHC molecules, and recognized by phosphopeptide-

[15] Doytchinova I A,Guan P,Flower D R. Quantitative structure- specific CTL[J]. ] Immunol,1999,163;3812-3818.
activity relationships and the prediction of MHC supermotifs [WFEE] 2007-03-11 [f&E BT 2007-09-17
[J]. Methods,2004,34 ;444-453. [AxHE] 7 X

[16] Ruppert J,Sidney J,Celis E,et al. Prominent role of secondary

(F_EEXEEZRMEITRE

O B R 22 ) 72t A R K2 A [ AN A IF & 4T (CN31-1001/R L ISSN 0258-879X) Y 25 4 1 5 24 T A: 2 2%
AT, 1980 4F 6 A Q1T A< T i) 4 R AME & AR RS L 35 2090 T8 SRR LW PR L TS L7 2 B 2 | 2 0 [ I A A Y A
BRI, mEAIFIAR R ERERAERFEEREME T RS, A Kt T Ries . CEIRE . 8%,
WEIE PR I R B (B e A RS SFREH , RE XGNP 2 A TAEM b BB L Y7 32 TR ML A B
0 1o B I 2 2 R A DT A

AR ) — BT SO O R B R ) B R < 25 A P R 2 AR A0 B D O b R 2 5] SO R GE T IR A L
o 2R T 25 A AN B0 R e IR T WS T O RO b BB A TR b B R T 2 A TR RO R SR A Y
B4 [ PN BT G R R G, AT 22 (B 2 30 ) (EMBASE) | 38 [ ¢k 2 3CHi ) (CA) (2 [ 8 PR A lk 5 24 9 )2 ol (CA-
BD SCHE S0 FE RS B¢ SCI 2255 ) (PO k2B BT D F E PR R R GIGE . Jelm a0 45 <58 M B 0 I | R
T B = E I TR A R A RO SR

AR H AL AL FFA 80 g 4 AR AUR (6 S BN Rl L 4301 58 # 15 70, 44 3% 180 JC., I ZE 24 Mg =) 1 B (Mg & A% 5 4-373) ,
T 1T 3 ] 3k bR AR 1) S 50 0 SRR I

o bk BT RIBREE 800 S5 AR BE R A AR O A AR IR 4 - 200433

RN HEAN ML 3 :021-25074352,021-25074340 %% 824 43l

E-mail : bxue@ smmu. edu. cn 5{ bxue304@ yahoo. com. cn

M Ak http: //www. ajsmmu. cn B http://journals. smmu. edu. cn



