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B2 Bk 1 K IN TR X 9% 3 (hepatitis B virus, HBV ) £ 4] /K F 5 B 2w B 4 i M % 3% (endoplasmic reticulum stress, ER
stress) HUB 3K B R GA 69 A KM, FTik i dE T H)1% 0 HBV B Z F AR IR BT, A il RO PR AT IR 5 R A 20 2%, A ) AT 2 46 5F
I mRNA ;R INATF 5 =40, #5 4 40 (HepG2.2.15) 7 HBV A B #5 32 AT 4% 2w e kk , 5+ PR 240 (HepG2) A AMT % 2w Rtk , F TR 40
(3TC) 4 50 pg/mL £k X ZAER F HBV A B A FAMFEMA, 2A3E5K 2 K 4 X .6 XK EmibiEI mRNA, HBV DNA #
MM E R Ee R E RGBS (PCR); FiER AT 4 (ATF4), # % KB C/EBP FliR%& & (CHOP), FH#EFZHEF 6
(ATF6) X &%46%d 1(XBP1)AH & 45A % & @ 78(GRP78)#) mRNA £k, i SYBR Green 3 K€ % 18 4 K R &Bdd RS
(SYBR Green RT-PCR )# |, vAB-actin 4 1 £ 28 ; GRP78 44 &k A %@ %05 6P id i (WB )l , S5 5 4k MAF 50 4 % & 9 . XBP1 ,
GRP78.CHOP % ATF6 B &k K-F5m &S T X mAL BRI AL 4RI E K S 248 % 4 (P>0.05); ATF6 5 GRP78 A 1
A ik KP4 HBV DNA K-F 2 2% Eg% (P<0.05). thoMAF R A : TRAMMIZER 2 X E 6 X HBVDNA R+ T,
CHOP.GRP78,.ATF6 % XBP1 A B &k K-F e = A ] £ F Lteit 3 & L(P>0.05);WB £5 3% & 9, # 4 28 4w i, GRPT8 #) K ik
¥AR AR5 6 KA EF R FEL(P>0.05), FRAKER 6 KRG 54 FMILE £ F A%+ FEL(P>0.05), &R FRER
TR HBV £ 41K F 5 i 28 f6 ER stress BB B 5405, mATIE X m A2 B RITFIEAF e A2 E % 5 ER stress BE B A48 %
M AR Sh = 40 4 JRZ 1) ER stress 25 B 69 &8 £ 2 F £ 5+ (P>0.05),

KT LRI KA M Rk HepG2.2.15 fmfif; Bk K 2
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ABSTRACT Objective: To investigate the possible correlation between hepatitis B virus (HBV) replication level and the related
genes expression of hepatocyte endoplasmic reticulum stress (ER stress) in vivo and in vitro. Methods: 7 patients with chronic hepatitis B
(CHB) were collected as vivo study. Liver biopsies were carried out and a fragment of liver tissue was immediately frozen in liquid, liver
functions were tested and mRNA was extracted. Vitro study was divided as 3 groups, HBV genome transfected human hepatoma carcinoma
cells were used as transfection group (HepG2.2.15), human hepatoma HepG2 cells were used as control group (HepG2), HBV genome
transfected human hepatoma carcinoma cells were cultured with 50 pg/mL lamivudine were used as interference group (3TC). The cells
were collected to extract the mRNA after cultured for 2 d, 4 d and 6 d HBVDNA levels were determined by the method of real-time
quantitative polymerase chain reaction (PCR), the expressions of activating transcription factor 4 (ATF4), C/EBP-homologous protein
(CHOP), activating transcription factor 6 (ATF6), X box-binding protein 1 (XBP1) and glucose regulated protein 78 (GRP78) were inves-
tigated by the method of SYBR Green real-time quantitative reverse transcriptase-polymerase chain reaction, B-actin was choosed as inner
reference. The expression of GRP78 was determined by the method of western-blotting (WB). Results: The results in vivo study suggest-
ed that XBP1, GRP78, ATF6 and CHOP mRNA with HBV DAN load, intensity of liver inflammation and degree of liver fibrosis showed
no significant correlations (P>0.05), while significantly positive correlations were found between GRP78 mRNA, ATF6 mRNA with
HBYV DNA levels (P<0.05). The result in vitro study suggested that HBV DNA levels in interference group decreased from 2 d to 6 d and
no significant differences were found in the expressions of CHOP, GRP78, ATF6 and XBP1 mRNA among the there groups (P>0.05).
The WB results suggested that GRP78 expression in transfection group increased from 4 d to 6 d but not significant and no significant
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differences were found in interference group and transfection group at 6 d (P>0.05). Conclusions: The results suggested that hepatocyte

ER stress is correlated with HBVDNA levels in vivo study, while intensity of liver inflammation and degree of liver fibrosis showed no

significant correlations. The gene expressions of ER stress are not changed among the there groups in vitro.
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LI 55 5 (hepatitis B virus, HBV ) e 5 SO 41 22
WRYPLEE M ARG, H HBV BRYLE 40 S5 75 2 ) 1 615
AL AR RN (H HBY B S0 A5 R4 45>,
TG ERAY) HBV DNA & 28 PE HBV Ry IR i e i 32
TR, BHWTERZ: HBY B B il e i 42 2 il
HBV &l ¥, P sz 220 i i B 2K 2R BT 5 IR RS
& M E I, BRI SME B A ES A S R, A5 T
e B R TT ST RERY, PN 5T X #8 (endoplasmic reticulum stress,
ER stress) 45 Jt £l A= S A5 5 5020 i N e ) A R S AR
AR L S NSRS BRI S R EY, M+
WYL AE 255 [ ER stress, 33074 ER stress [ M A8 A
S (UPR ), {H 24 ER stress < B [A13F220T, P9 5T AR S TG 1L
BHR S, UPR TG AT 5550, B A MR SR R,
SR EEPE T AU TR PE R 25 W M T AR U A TR B AT 4
I A ML 34 55 I ER stress 5 SG1S,

PRSI F 5 & B 40l ER stress [ i B HBV 2 JL 47 Ji
AT BIRNIEIT R 8 HBY B 15 T 40
ER stress BT A5 2R, HIER S5 HBV & il KA G i
ANERE, HRAT i HBY FIBURHLE], A LI AR P A4
A7 TSR AR 9T, BRI AT ER stress 3[R 36 ik 58
HBV JE G495 2 1 52 il /KT B AE DG o

1 B H

1.1 P RTFLE R A0S A RNA $2EX
111 fERAFALS RNA F3REL  BEHCEEAR B YL BE A B HE
W& EB Ji 5 A 5 A0 MO BRI GL JN  T B 58 L A B S IR
PEIFR , IR ARZ T 187 HBV J&k L3, HBV DNA &2 fHM: 1
7 BB AR NBIFER G o AT P 28R A , PR 08 R f
FEIUH AR i L 20, AR, B — 42 U mRNA HLR$1E
W

(1) BUREVRTRI 50 mg BT 25 ek rp AT S Wiy ,
A 1000 wL ) RNAiso Plus ¥ 2H 4V 15 , Yk SLAFBE 25 2410 T 55
M

(¥ PRSI E 1.5 mL B.045F, 2% E 5 min
JEAE 12000 tpm 4 C FES.L> 5 min J5, WEHC IR 0 B 048
FIRNA 200 WL G457, BIZEG 15 s JHER T 5 min J57E 12000
rpm 4 C F &> 15 min;

(3) B LR TEE g BT B 08 o A SRR RN
fiil, JR51)EAE 15-30C & 10 min J57E 12000 rpm 4 C F 250
10 min J5 3% F3, A 1 mL 75%[#) 2, B )5 {8 12000 rpm 4 C
B 5 min, R LR, EIR T T 10 min 5, 1A 50 pL

RNase-free KIFMHILNE , 1 58 )G T -80°C £RA7
112 fSMRM RNA REL  IRSMBTGEor =2, Heedl
(HepG2.2.15) >y HBV JE [ % e A JF A 400 b , o 41
(HepG2) 4 AN HHE itk , T B4 (3TC)R 50 g /mL HiK K
5 (STCIE T HepG2.2.15 M. 44 I S e T AR o i
JRTHT AR 80-90%Int (A4, 4 BS i Al ig #c 24 1% 107 4> /mL %5
Ji, AL 3 mL R T 6 LI IR T, 24 /N RE AR A K TR
ALIF U 2%FEB ) DMEM BiFeiebige, it 2 Kt 5t
AR — o B =L B3, A 1x PBS 33— UmA
1000 p.L ) RNAiso Plus 42 {3523l , (i3 400 5270 24 , HIRS
o5 2 i 2L e e 6 25 25 EP 4%, AR AU, TRl
THLICE I VSO ARIC, T -40C A7 . 3537 4 K15 6 R4
MR E 3 AN REAS A0 bic, T A 4 mRNA S HR 7
ERRBNyiar
1.2 SRR FFELFFSMNE AT HBA DNA #i

HBVDNA (1 % & 43 #7 5% ] 3¢ [ Bio-Rad 2\ w] fiy C1000
Thermal CyclerPCR ¥, 87 & Ff K4 TaKaRa /3 &) #2143t
1.3 (KRBT LFKSMAAE ER stress 48 X B E RE 4T

Jil SYBR Green ¢t 1t PCR 4% R K21l ATF4 CHOP,
ATF6 XBP1 J GRP78 f) mRNA ik, AR —2:
95°C ,3 min, 55 25 :95C ,155,60°C3H K 45 5,40 B, 55 =
#:55-99°C , 80 IMEFE, 51 E MUF I ILE 1.

% 1 514 GRP78,.XBP1,ATF6,ATF4,CHOP, B-actin 5|#1 551
Table 1 Primer Sequence of GRP78, XBP1, ATF6, ATF4, CHOP, 3-actin

Gene Primer
GRP78 F.GAACACAGTGGTGCCTACCAAGAA
R:TCCAGTCAGATCAAATGTACCCAGA
XBP1 F: TGAGTCCGCAGCACTCAGA
R:CTGGGTCCAAGTTGTCCAGAA
ATF6 F. TGGCAAAGCAGCAACCAATTA
R:GCAAGGACTGGCTGAGCAGA
ATF4 F:CCAACAACAGCAAGGAGGAT
R:GTGTCATCCAACGTGGTCAG
CHOP F:TGGCACCCAGCACAATGAA
R: TGCTTTCAGGTGTGGTGATGTATG
B-actin F:TGGCACCCAGCACAATGAA

R:CATTGTCATAGTCCGCCTAGAAGCA

1.4 {fx4h GRP78 &3k

AR AR R AR IR B B B0 P 7R 4T,
12000 rpm &.0» 5 min, W5 FIHW0 E B

LK 0 SR e AR RR BN - SR TR IR I R 4
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BUEFARES LARE, NG iR e R = IR TR R K, 5
P80V HL K 2 R A VA WGE S kA R, 2O 100 V BLER:
SERLUK EY R EA N B IRES, KHBE, mIkKEHEEE
PVDF fii, F| TBS Wil VE 5 min, JIA SR R FBEE A
—4i GRP78 b APUAFIRIR Acin HifA(1:400),% & T 1h,
PRRR, An=dHi, LA TBST Wi B HRP FRichy L FE4is 1gG(1:
2000) #%H GRP78,HRP #ric iy LLEHL R 1gG (1:2000) S FE
B-actin 1 h,ECL %8, 1min, XT3RS 45 ) FH 4 H ZhEe e i
843 & Ge 434, il Image pro plus 4347 IR
1.5 BFRERIE AT EN DR

S R EA T I ZE 2 S G, W 3RAS AR A 10%
PRV W E , B LAY R HE Yo 47 A ZU5RE 9 Rl
YA
1.6 GEitEaHh

FH SPSS 13.0 GEit A TEU R AT TR FERIDA x+ s 3R
7, % ER stress AH G 3k [ (19335 5 HBVDNA 7KF Ik &F 2

AR LT BT, 22 HE UBOR B I 32 05 22 20 A, % T s
FEACR I K0 3124 5, P<0.05 M B G247 30

2 #R

2.1 {k# HBVDNA 5 ER stress tHXE ERiE

2.1.1 A BF4H L ER stress X E R RIEKER S5 HBV
DNA.ALT.AST HI#EXME 3K 2 W18 M LRI A 8 5 A
HBVDNA ALT AST %5 & ER stress A 3¢ % K 28 15 7K F
HBVDNA {fi -}y 6.46% 105 ALT F1 AST {H# K, {Hjfi% HB-
VDNA & i, ALT 5 AST B A H B 1 #4 %, HBVDNA i
7 1.63% 107 B CHOP 3 ik /K 4% &5 ,HBVDNA {fi 2} 7.58%
107 i GRP78 . XBP1 ik /K F-fz 5 , HBV DNA {E >} 7.89% 107
it ATF6 ik K Ffe i o XA N AFLH 2T ER stress A G R ik
7KF5 HBV DNA ALT AST f§(FHSCPES T, 455K BH , ATF6
GRP78 H: K % ik 5 HBVDNA /K 2 i 3 1E 4 56 (P<0.05),
XBP1 CHOP 3£ #3515 HBVDNA /K6 B A . W3R2,

R 2 KNBTLEL ER stress tHXEF FiLKFER HBVDNA ALT AST 458
Table 2 Results of related genes expression level of ER stress and HBVDNA, ALT, AST in vivo

Case HBVDNA ALT AST CHOP GRP78 XBP1 ATF6
1 4.08x 10° 167 149 6.27 0.44 1.41 3.7
2 6.46% 10° 850 475 6.48 1.36 2.94 5.39
3 1.62x 10° 51 36 6.03 1.42 2.48 5.36
4 4.64% 10° 41 28 6.91 1.66 2.69 5.29
5 1.63x 107 171 229 7.29 1.8 2.31 5.59
6 7.58% 107 87 38 7.12 1.84 2.89 5.62
7 7.89% 107 202 158 6.37 1.48 2.28 5.62

3 M BTAL ER stress HHXEF R LK F 5 HBVDNA ALT,AST RIE %1%
Table 3 Correlation of related genes expression level of ER stress and HBVDNA, ALT, AST in vivo

CHOP GRP78 XBP1 ATF6

HBVDNA r 0.53 0.70 0.32 0.67
P 0.11 0.04 0.24 0.05

ALT r 0.39 0.08 -0.19 -0.11

P 0.19 0.44 0.35 0.41

AST r 0.38 -0.01 -0.35 -0.16

P 0.20 0.49 0.22 0.36

2,12 KN BFAL ER stress HHXBERRIEKFERERRFS
HEMES Y5 HBVDNA RHB B E D I, K 4

2E LR IR [R5 2 8 & 5 CHOP .GRP78 . XBP1 ATF6 {3 [
TR ER TG 25 L (P>0.05),

R 4 ERFALAREHRSHE ER stress HXEFERIZKEHER
Table 4 Differences in related genes expression level of ER stress with different HBVDAN load in vivo

Cases CHOP GRP78 XBP1 ATF6
HBV DNA2 107 copies/mL 3 6.93+ 0.49 1.71+ 0.20 2.49+ 0.34 5.62+ 0.03
HBV DNA<10’ copies/mL 4 6.42+ 0.38 1.22+ 0.54 2.38% 0.67 4.94+ 0.82
P 0.18 0.21 0.81 0.22

2.1.3 RNBTHL ER stress HXBEEREKERGRIERE
BES R S5 NAFNFIERLE M ZH B /Y ER stress AHICHE

Rkt 5, CHOP .GRP78 . XBP1 5 ATF6 W) ik/KELE 1 2%
TV T 2 e b (HFLH 22 (A R4 5 L(P>0.05) .
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R 5 FAFHEATRERED LR ER stress iHXBEERIAKTEHNE R
Table 5 Differences in related genes expression level of ER stress with different intensity of liver inflammation in vivo
Cases CHOP GRP78 XBP1 ATF6
Level 1and below 3 6.71% 0.51 1.55+ 0.22 2.51+ 0.38 5.54+ 0.14
Level 2 and above 4 6.58+ 0.52 1.34+ 0.63 2.37% 0.66 4.99+ 0.87
P 0.75 0.62 0.76 0.34

2.1.4 {KHBTLHL ER stress tHXBERERIZKFER SHFHLAS
HURBENER £ o6 AR WP H B E R
ER stress #H G 3L H #3545 58 , CHOP .GRP78 . XBP1 5 ATF6 [

FERAOPTE 2 BA KLU F W T 3 8 )2 L) b (B IEH 2 3] 2% He o
it X(P>0.05),

NYAEN
=]

2L
R

F6 ERIFALATRRE T4 5 ER stress HHEERREKENESR

Table 6 Differences in related genes expression level

of ER stress in vivo with different degree of liver fibrosis

Cases CHOP GRP78 XBP1 ATF6
Stage 3 and above 2 6.59 1.05 2.05 4.50
Stage 2 and below 5 6.66 1.58 2.58 5.52
P 0.88 0.21 0.26 0.06
2.2 f&%h HBVDNA 5 ER stress #HXERE RiL LG R L(P>0.05), WK 3 fI%E 7,

2.2.1 3TC F¥ HepG2.2.15 40X+ HBV DNA £ #l {98200

Bl 1 e gedd 55T 20 40 HBV DNA 52 il 25 5L, Bl 5 s 72
()38, T HH A0 AE 50 pe/mL FK K € I /EH T, HBV
DNA {52 il Z 1] , 5 i i .

2.2.2 &40 HBVDNA £ 4%l 5 ER stress tHEE R RIE B
21 KT IR T A AN R % 2.4.6 KJ5 ER stress HHOCHEH (1)
F3k LK 2, ATF6 XBP1 .GRP78 . ATF4 % CHOP #:[H )3k
TEA A 2ZR B TSR L (P>0.05),

2.2.3 3TC FHixt GRP78 FRikMIZME S Yedl 4iffulsc 4 X
6 K, THLAMMETSR 6 K5 GRP78 Fik 45 RaT . 45%
T YL 4 GRPT8 WIFRIATESE IR 4 K5 6 KL 2R T

Gt E R L(P>0.05), T HAH A5 F¢ 6 K5 55 g4 LA
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Tramsfection Tramsfection Inserference
4d &d &d
GRPM
TEED
[i-Bcrin
41D
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Fig.3 The results of GRP78 expression in interference group after the cells

were cultured 6 days and in transfection group after 4 days and 6 days

xR 7 FHREMIEF 4 X6 REFHARE S 6 X GRP78 & HEXT
B
Table 7 Relative optical density of GRP78 in interference group after the

cells were cultured 6 days and in transfection group after 4 days and 6 days

Group Relative optical density of GRP78
Transfection 4 d 0.94% 0.02
Transfection 6 d 1.27+ 0.07
Interference 6 d 1.31% 0.10

3 g

RINTFIYLE R 28], XBP1 . GRP78 .CHOP % ATF6 3L &
IR SRR RAEFRRE A S A AR R T B AR G
#:,CHOP &% XBP1 3 [X 35 F1 HBVDNA /K- JG ik 3 HH 56
(P>0.05), {V ATF6 5 GRP78 Hk: [H Fik /K F Al HBVDNA A
X, HEA G245 L (P<0.05) , FWE M HBV YL T4
JA3h T ER stress, 5 HBV &R KK A G, HEATFSE 45 R %R
B AT-Zitd ER stress X} HBV & $il48 % /%M@, ER stress X4
MaAG e Ak HE5E AE AL DI BE A IZ 2 L, LaiPA
Jiger ZPWGHIF 5T 45 R 00 ATF6 3T o 76 v /R Bk gl i T
YT, 160 S HE AN AIAAZ | B A% B T 200 MV I 0 B A Bt
BHREAMNE S, RUFFREMERN ATF6 SH KXY
HBV & il /K5 3 EAHG, $28 ATF6 i A vl g 5
HBV & #il4 3¢, HBV RJRMHIIE(HBSAg) EE R H K P /)
3R, BT S1.AT S2 M S LR B4 5% AR T IX = Fl
IR s 3 FE AL L, 5 HBV Uk
20 % SRR HBsAg W43 R o1 %Y1 Yomid =Rk
FI AL RAR S it (K o /N 3 FP 2R 1 Eb il e s, & 58 HBV
AT AT I AT, I HBsAg K 7E PN 5T ) s Y RS 0% ER
stress®l, GRP78 7 P o [ P4 171 3¢ BELLE T A= IR AR 4 AP A
JARIT BB PUAMIA T AF AT, Hetz SF2HF5Y K IR
{5 9 (HBV-LP) 5 ER stress ({56 & e M), 2480 S1 /Y
S2 B[R AR ST, IV R 2 5 | B HBV-LP 7E 4 i
MR, fff HBV k2046 6%, 55 17 GRP78 Rk
Nassal 2P} 57 45 51 % B HBV-LP 375 1T 40 itd ER stress J5 0]
i# it IREl-alpha-XBP1 i@ B%% HBV J5 8+, 38 inh /MR
AR A K S AR N M R (A LB, 4EF HBY
WORIYE % . Wagner FPUF5Y & I HBV Y4155 GRP78 3
ik, R GRPT78 3 5 54 i HepG2 41t PN 12 40 i S 25 it
[ o} 4T AR R R TP IR B2 e BRI, AHBCHE A HepG2 41
i GRP78 FA w4 HBV &, iEA GRP78 HA #i#l HBV

SHIMVER . AWFEA R PR TR HBV 245 5 ER stress £ ¢

B K22 A WL I SR A AE LA Ui - AR SMIF S e B

FEAS /> HBVDNA ZKP 800 FEAR Z IR M 2257 80 TR

ST IR IAEA IR AW o
ROMITFELE R K], = AMMIH SR 2.4.6 K5 ER stress

HHOGHE PR 1) 3 1045 20 1) 2 S P TC e T2 1 S e e 2 A 1%

Fr 4 K6 K, THUEHRETR 6 KJm, KB GRPT8 e, YL 2 Hs

Fr 6 RKIGIIFRKKT-5 4 RAHWA FHREES , L2 IRg it

FREX . TR 6 KI5 55 YL 20 400 LB AR 22 e ge it

o XTHOKRIGEM S HBV & /5 ER stress H [ R ELTE

22 S IE R T AR - HBV 75 IEH 40 N 5 7E IR A0 i N i &

ER stress AL A2 7E 22 53 s HBV ZEIRSM R A A4 52 il 1 2wl

REAL AP AE 22 57 s ASWFSE F e FH 4 980 200 s 2 19 2 K Lo st

1%, 3TC 415 %575 HBVDNA /KE A8 (AR o it T A

FEIFRIT P H PR SMEA AT HBVDNA Kl , DR o LA

A4 ER stress A CH K ik 5 HBV & il 7K F- A G Mg

FIWT o
L L RTAR A HBV S KF 5 AT 40 ER stress S0 i

FHAOG, WHPIE S AE R BE K AT JE 2T 4k AL FE B2 55 15 ER stress 2

NETC E M RSN = ZH 4N (8] ER stress 3k (19 #3570

WEER . REMTORY REEABRAWITE 8 AR,
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