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Abstract

Abstract

Jumping translocation breakpoint (JTB) is found a significant gene expression
level in malignant liver tissues. However JTB suffers an unbalanced translocation in
many other types of cancer that its expression was suppressed. No comprehensive
analysis on its function in human hepatocellular carcinoma (HCC) has been
performed to date. We previously found that JTB protein can bind to HBV surface
antigen (HBsAg). Our aim is to examine the effects of JTB interacted with HBsAg
in HCC cell lines.

We established HepG2 stable cell line expressing HBsAg and silenced JTB
expression using short hairpin RNA stable produced in HepG2 cell. The effects of
JTB and HBsAg was determined on cell apoptosis.

HCC cell lines HepG2 and Huh7 expressed high levels of JTB, compared with
LO-2 liver cell. Silencing of JTB resulted in promoting cancer cell motility and
invasion, reducing cell apoptosis. Expression of HBsAg could inhibit JTB’s location
in mitochondria. Furthermore, JTB silencing increased phosphorylation of p65 in
HepG2 cell. HBsAg expression decreased phosphorylation of p65, while
surprisingly found that knockdown of JTB in HepG2-HBs cell could obviously
reverse the level of p65 phosphorylation up to three times more than HepG2-mock
cell. While silencing JTB in HepG2-HBs cell express more advantages in cell
antiapoptosis.

HBsAg inhibit the translocation of JTB into Mitochondrion in HepG2 cell line ,
and decreased phosphorylation of p65 with JTB expression . Silencing of JTB in
HepG2-HBs cell reverse the level of p65 phosphorylation and result in promoting

cancer cell apoptosis.

Key words: HBsAg ; JTB ; HepG2 ; Apoptosis
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1.1 ZHFREREMNE (HBsAg)

LR HiE; (hepatitis B virus ) ZFE51EAKE . B K 1 DNA
7, MR HBV. AR LAl Z e —. it L Ag940),
SR 20 (N O 2 Bk HBV G, 445 3.5 L N B R ge &, A7t
100 J7 NFE T & s 7 G2 51 10 &0 466 18 1 & 3l Pk BT 48 (chronic active
hepatitis). L (Tiver cirrhosis) A Jit & 1 JH-J% (primary liver cancer)&5 71 N (] %
IR )

HBV FERIA KL 3.2kb , 7 RUEEHIR DNA. HBV-DNA A7 Y4
TGS HE(open reading frame, ORF), 43lfkk S. C. P K& X, fEmid 4l
CVAN HBV 2R, S DB HE S FEDRAIT S [, S LN gl = 23R 8 1
S BN Z A& — M RED IS 163 Dl FEIRIFIHT S FE AL, Wit Pre S1 M1 Pre S2 H2H.
C XA HRAT C FEPINT C EEDH, 70 9w A% Lo Pt it (hepatitis B core antigen,
HBcAg)#l e i) (hepatitis B ¢ antigen, HBeAg). P X, 25 53ERA 75% A
b, gAY EEA DNA £ B (polymerase). X X 4ifih i1 154 AN FERR ALK X
% [ (hepatitis B X protein, HBx). S XIEPEGuhd ) —Fh iR 1152 £ HF AT
FEA LAY EATZTEE HBsAg (S), 41 MHBs (Pre S2+ S) , K[
LHBs (Pre S1+Pre S2+ S). K HBsAg KIAF/E T H MK, & HBV ik
[f 3 Zihr O HBsAg BA PR E, w5 RNUA AR -5 5T HBs, B
SRR B Sy . KERIB R A YT HBV  SE3 ik, XRKh
Dane Uk, HAMK A T— MO s m @, g BOOUZ 8 A RAl R, Hrd
B 70% H HBsAg R, 554h 30%H KEUAHESE =) MHBs F1 LHBs 415%™

1.1.1 HBsAg B & I B £ Y 451E

HBsAg J& HBV &Gkl b & B bR G, 'E 2 T 1965 FEEEHEK
Blumberg % = 15 IR AR KR 435 N Mg ORI, FROVBRARFIHTR, I T
1974 FIERGEX N SRR B mHs (RN HBsAg) o ‘BRI TEN



L9 B TS A0 A 0 L 2 K S £ W 28 s 5 (Y b A 7 T R A B AE TR (e P

24KD, FRHHEAEWIZIRARN, SANER. FERME B RS, ErAAfE T EE
M R FLt TR THAK S SR R B IE il . HORAIG
A BRI, WA GE R I FAE] 60°C 10 /NN AT AR ST 5L
100°C5 738 Al 5642 Kk . SRR AL LG A (subtype) , HIAMERE
THH HBsAg L —28 b e . B A PO AH A R AL g iR dly
Aowie , HICA R CHERIPUR ) 4 DN FEEWAL: adw. adr. ayw. ayr. FH
DL adw. adr A F. BT IMIEHLK) HBsAg # L K«a” ek, et
HBsAg Hi# B 40 A R A HUR T 5 2 S5 B R AL, HBUR 5 R AR, I
TEEH HBsAg 72 ZBUF R IS Widabr < — . W50 HBV 71k A A&
JHAN 2 5 AT S S s ik B, B 177 A il R i BERTKE( Dane particle) LA
A, JEREA B2 WA R B V8 BERURE o 3K 6NV w3 ADRE AN 25 o 5 2 R 20
Ry H, TN RO g B LU A0 kIR IR SO AR, AE HBV
LR N LG, HBsAg P # RORL K 75 s ik Dane MikL, 7EJ%EE
DNA f il A2 TEO0 N, HBsAg VIREFFEE R EAAE . [Hk HBsAg AN AE S L
BN HHIRRE . ARGty s o

1.1.2 HBsAg B9 IF £ B RE 131 A% 7E AT 4H 4R SRIX AR

TEIEGE ORI 23 HBsAg HOGHEE T I A TEAAT Tk, RIEL i
R, A MR R R R v A (R I8 Y ) S A R AR I R R AR
RSB T HBsAg M Al 2 HPIRZE, 55— RKEIN: HBsAg T A
ETJH-200 B (RO REL T Py 5T P9 FIAZ b 7 S ri e N i) WL HBsAg FHHEH B AA L
17331 59 b 23 A A ML L FE 008 R R Rig BRI AL 25 — ORI N -
HBsAg A7-1E T34 A A0 T I s e, ARG 4, o KB SR AR AT M 2R (v —ql,
R TOUBE T BT LI S 20 M TR B BB FE D BT, R PR A0 M 4 B BB A 4
ffi( ground glass hepatocyte, GGH) , ZAMRARIFIFE LR oA, VOIS R I
GGH 7EA8 M LA R S IR BT I AN FIZE AL, OB FILEH P 1) o3 A T
XA . Wang S5UIH) O IR 00000 §12: A3 21 P b S8 28 s e IH- 40 e,
I 7AW 2T RT3 T, R = F 0 SRS S KR4, H
th 1 A GGH R0 ST X BLR5AE, HBsAg EMTF 41 B MAA R 0 A, fF
AL AR S R A, IR S IR B 1128 GGH & A7 T S2 X Gk
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RRAZ, HBsAg fENT AN S ILAA R A, 20 BLERE IR = Hpr Bl i
(A E

1.1.3 HBsAg SRT4RREfE &% % BRI RER

EFHIRNAYT SRR Wi (HBV) Br S8R, LB 983810
PR (HBsAg) [MHRFEERI M &Ik 2 AELMA YW HR ) . 47 5C HBsAg IIEUR L
Hl, HEMorR A iR, BRE QR X B (HBx) BFRIIFERN,
5 HBsAg S0 AL T FRIRIE T A FATTSE AT 0 F505 428 ) LA S0 i A A 4
M5k WKL HBsAg E HBV J&GL . MR E . e a0 5%
M Ay = A 0 D e M MR e A e e A5 U T R H A FE AR A
1.1.3.1 HBsAg BT FR EE 5z 2 AR HIR 3l R 2R M R B9 £ 5E

HBV ZWEH DNA JR#ERHE—Fh, e g AR, HAT W Wi 4l
ZARE A4 BOME TR PET  HATAh HBV Gl by 40 0 IR 1 52 A 45
BTN, 5595 B B A0 AR G 1) - R RSB R AT 3 S, B
KHEHE(LHBs). HHEHA(MHBs) F1E 8 H(SHBs), 1X 3 AN H 20l &A1 AN [F )
HI % B B AR Y T T AR e s i ks, [l I SCHAT LRI KRB AR S . E A
S RN, &1 226 AU PHEAM S K PreS2 KX i, &4 281
ANEIERR; KB AL 1 PreS1, PreS2 I S FEPRIE A 4 i iy k19, i T~ PreS1 7
AN TR S 2R3 B P B DA B/ INA ], RO B TR OR /N A 389 B 400 ANSUAE 1R
AEE HBV B ST XAERTS2 X L, 2P FIE AL TR sk HBV 1S 15
A EAPIBAR S INFA, 55K ITHEA PBTIR,  JHJ (R55 7K7 41) 2% 65 70 2
MURLL T, & HBsAg WG sRAL 55K T s i il A Py Bk, 345
KPP AI R B AE I N, FE 55 2R JE O AE R RL e PreST MR H 2
PSPk, T PreS2 MIZZMEM . MW EERURLIII AU AT UG Y, HBV KA
AR FAE A AR T 2 A8 HBY AE I, 2 S a Rl iy, Rz 1k
F, HT S X AT A BEAE K o5 2 I B JH- 4 B RS (R W B A T, A S 2 I A AR N
QM. /TS XA BAT 2P AR ThRE AL IR I S e v o, WETUEERET S X 5
TR REIRIE G . SR R MURL I ML 2 VIR G, JUHAE S 55 5 1e 40 i)
FUEAE R R IE S CEEER . IS PreST Al PreS2 TR R AH S SZ AR K
FUERCH HBV 5 #EAN A T80 #A At &1,



L9 B TS A0 A 0 L 2 K S £ W 28 s 5 (Y b A 7 T R A B AE TR (e P

KT I M - HBV SZARRIRF S OO — @ ik e, H i O A AT 4
NMIFEA R B2 5 8RR I E A XA SR A4S, W
5244 ( asiloglycoprotein receptor, ASGPR ) 2 | £fi% & [4( fibronectin) |
IgA S AR H g -3-B R it £ >, HBV-BP(HBV binding protein) 2!, JEX
# A ( annexin V)2 #i5 2 (1 H( apolipoprotein H)?” , hIL-6( human interleukin6)
B HBV 454 K1 (HBV-BF) P0%%, I hIL-6 7 preS1 B AL AL, 1]
LIS HBV R4 B (] (AR B, A0 AT BE S R 12 e IR I 23 1 Wk
HBV-BF #] 5 HBV pre-S1 # pre-S2 /EH, ‘& rl e Smd NdIA K. HT
ez GIGMIE R R, XA RZ AN A Z— UL, 245 MY
ARFINZ AR 0 HBV I GA AR T, AT ELZR A T /% HBV Al
N0 AR B E FHAILR, i HON SR R IGTRES « ¥6897 A gun 2 i e
AR R L 4R P AEH
1.1.3.2 HBsAg MR R ZE RS RI RN

HBV {8 VERFAL R Ge 5 FFE AL« 40 M 1 AR B DA OGP, 2811 HBV
TPk 2 VG YT HBV AHOCHESM IR AT V5 . H RS HBV 7R 40 i A (1 52
IR I AR LA P BN AL, A 32 L 3 Rk DR e B 14 % Sk 11 S5 4
= 1] 1 B 92 S 3R 8 S R A 3 A 5 0 R IAH ELAE F pesE % HBV
JE 0 T (0T R A0 T 2 08 AR TR E R

G5 22 Gt A0 i 2L AL 5 A i AR R DL NG BRI G HBVEY . HBV
KIHE 7 #5 (AP TP R S 28 5835 T e LA VS B L (1) HBV. HBV BE R
I HGUGERAIE T R, ST a5 S s it 52 16k 5 R MG RRAE A, A
TSP AL T48 AR A o SR 52— RO AT R S P ) Seie £ N 2%
KA ES AR =AM B Y ik V. MR RN ES R A
G SZ 3T, W HBV RS Ge ] 48 S i N R AR —Br Bt . HBV 7
i PR A KPRk, B A 5 3l ] A b el i 52 5 S s U
B BB T RERGENHREES) K. SMAIMKEN HBsAg Wi e
FL( /NER AR 58 R , T40E £ HBV [R5 N A& I 2 5 Jusising %2 1
75 HBV M nlld Hrs A8 A He e (1 2k BT e . S AR R 411
ZEFE ALK HBV JZERA15 4 A~ G 7 ANMERECY . §il4s HBsAg Bl v e 7511
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ZE5 ¥ HBsAg 4320 10 NG AL o AN [a] g 3 PR 28 s 0 250 L i 1) 2 JsL P vl e
A TANIE, 0 68 R 25 1) S R R B AT AN [R)B>) (FErh [, FEEEAWATA A B
M5 C R, PE BT R R N AR X vl e 5T E HBY &) T8 A —
SEMMRAREST , HBsAg Jy adr WHALK HBV B ICHEIRIET &, I 55 418
PRI, $5 28 8 U 40 gt

R EF) HBsAg nIREdt ] T 454 HBV " RIPLIA anti-HBs [1I1EF, M1 75 B
SR RERURL RS RE A T S R I A 0 L RR PR DY o IbAb, T iiiE
WA HBsAg AEARTHULIE T4 M AT ARFAE 55 LA R0 T 40 BT Bk 2 A T A1 F A
117 BHL L SRAFVE G2 W (1 % 221 . HBsAg & T BEWS 5SS A5 G i [N op,
A RERL B SOCST K TP EWRAE A MY TLR #3546, Wi 5w i 47 4
5 IRN  HBsAg WM Dhfg Jo HAE Rk ik e v R 35 0 1 AT s Bt —
BRI YN
1.1.3.3 HBsAg B id VA ER R AT A & & R

AR R L, JRIEAR M HE R HBsAg (MHBst) , fgfls 4 T 4i o 5t
S5 PR 55 AT 5% 10 40 0 AR AR, AR R AT S S D . XM AR S (1 # R H
PR EA, SR TAT C-REFIBUENAE S, 7 MHBst B4 A 5T (ER)E
RLThRE, ARBEVEN P UAEACINAE ER Wi B, FLHT-S2 IXFR 1 fu st AT ples
Sl A EAE R, ORI 2 iR RY. . MHBst 1 52 X0 2508 m]
e 5 5 N CPKORTR MG 515 AR C, 1i-S2 X5 PKCa/b 454K
HEWEIRAL S, il PKC HKHE) c-Raf-1/MAP2-JU A5 S AL 6 R N, 4
PO TS N T O B A -1(AP-1) . 41 R K 1 -kB(NF-KB) . $%0 2 A
2(AP-2). LGN 2 F(SRF). Spl #1 c-myc. c-fos &1, S 5K YE
(149 G RE 5 NI 40 s 1) i A 47,

LTI R 8 3R 1R PTJEUK S F1(LHBs) [R] MHBst AH{RL, HA [RIFE 11 e B0
BN, Wl PKC MG S5 @8, 51K Nilf c-Raf-1/MAP2-§ (5 '51%
AE S N, A TTTISON T %1 AP-1. NF-kB 45, ¥4 wit, 51k
HCC (& £ 5T o, LHBs [RRT-S1 FIRT-S2 X AT — AN SR A5 1 4r
REFE,  AERRIES P LI 2 e T P S I D BRSO, TR S A IR ET-S2 X
AN SRS S S AR EAER, R RAWIEER . A5



L9 B TS A0 A 0 L 2 K S £ W 28 s 5 (Y b A 7 T R A B AE TR (e P

LHBs [fIH-S1 FIHT-S2 X AERI P J5 e r s 1ok BRI, kN M ilhigte, 259
ORI 204 v WL LHBs J& M2 DhRem s 5T, H s A0S 1 F xS T+ 1]
HBsAg #5417 # &/ HCC 11431 A=W HLI R AT T2 (0
1.1.3.4 HBsAg A2 E B KX HARIE S BRI
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