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LGALS3BP Acts as a Positive Regulator and is Involved
in IFN-y Mediated Anti-HBV Process™
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ABSTRACT Objective: This study was to investigate the role of LGALS3BP in the IFN-y mediated anti-HBV process in human
hepatocytes in vitro. Methods: HepG2 and HepG2.215 cell lines were transiently transfected with LGALS3BP overexpression plasmid
and its interfering plasmid, and levels of LGALS3BP transcription and translation were detected by means of qRT-PCR and Western
Blot. CCK-8 was used to determine the optimal concentration of IFN-y treatment for HepG2 and HepG2.215 cells, and evaluate the cell
proliferation. The effects of IFN-vy treatment on transcription and translation of endogenous LGALS3BP in HepG2 cells were investigated
using qRT-PCR and Western Blot. When changing LGALS3BP expression, the effect of IFN-y stimulation on the exocrine HBsAg and
HBeAg were examined using ELISA, and levels of DNA in HBV nucleocapsid and intracellular RNA were evaluated using q-PCR and
RT-PCR, respectively. Results: After treated with 40 ng/ml IFN-vy for 48 hours, the level of LGALS3BP mRNA in HepG2 cells was 2.87
folds higher than that in the control group, whereas the change of LGALS3BP expression had no significant effect on the cell
proliferation. In case that LGALS3BP was overexpressed in HepG2.215 cells during the IFN-y mediated anti-HBV process, compared
with the control group, it was found the relative decrease rates of extracellular HBsAg, HBeAg as well as of the relative decrease rates of
intracellular HBV DNA- and RNA levels were 46%, 67%, 59% and 49%, respectively; For HepG2 cells that were transiently transfected
with pCH9-3091, compared with the control group, the relative decrease rates of extracellular HBsAg, HBeAg as well as the intracellular
viral DNA and RNA were 67%, 53%, 60% and 29%, respectively. In contrast, in case that LGALS3BP was down-regulated by siRNA
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interfering-plasmid SHLG, in the process of IFN-y mediated anti HBV for HepG2.215, compared with the control group, the relative
increase rates of secreted HBsAg, HBeAg as well as of intracellular viral DNA- and RNA levels were 46%, 67%, 59% and 49%,
respectively; For HepG2 that transiently transfected with pCH9-3091, the relative increase rates of HBsAg, HBeAg as well as of
intracellular viral DNA and RNA levels were 67%, 77%, 67% and 45%, respectively. Conclusion: LGALS3BP is a positive regulator and
participates in the IFN-y mediated anti-HBV process.
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M R 585 (hepatitis B virus) EGL5 R A1 LT
(chronic hepatitis B, CHB) — E[ & 43R fx Jy U HA e fgRR ]
Bz — RE I PR E IR 30 R4AE, (£ H HBV 2
Pedify 20 2 B, AVH 24 AL ANAEARTFE IR TG B R g
PEIFF RN, KRS 2SR il LU S SO IE & A AN W R R 1
FF&r 4k TFREAL , £ 25 & ' S JIT 4i i 96 (Hepatocellular carci-
noma,HCC) , H: vt HBV J844 (5 23K 9995 191 1) 50%~80%",
P AT L, 08 e JH 58 S P R R B B IR R A Y L (H B R IT I
BABIIRERIAIT. 51 HBV 877 15 FE bR sl A AL
RN HBV & A1 523 HBsAg/HBeAg (4 IILIE % B1, H i
Wi R b PR 24549 = AR Bl AL AAR G2 305 ML o) P L 2 Tl o il s
FE AR RPN B R, EZEMIRT A EET
PR [ A BRI R . T F (nterferon, IFN).E
B AEER T RE T ABUREEGE T, BYRYTT R A& AR i 2y
o BAREFM TR TR -« MR ZEETHE -« CoHt
HEF TIRTT I8 M & (R FAAE AR B A IR L R AR T e
Whie | B I TERER | A A A N R RN, 55 TFN-ou 48
LY, IFN-y MY EAHURFEDIGE , A By A  fig
T -3 T 7 T 240 B T R e U1, X TR & IFN-y AT fig Lt
IFN-o T EARIT M O T E L, {3 IFN-y f4i HBV
HL A 43

TFFE R IFN-y G5 | A 20 M b )R PR FUBRRESE X -3 45
4 % A (Galectin-3-binding protein, LGALS3BP ) 3 ik 1 ) 1%
U+ LGALS3BP & SRCR(Scavenger receptor cysteine-rich)
SER B R S T AR R 2 D) RE - I A A 1, A
230 20 TR SO IR I, R I v e T B A v kB Y
LGALS3BP!'*", ZE5H5E il ] LGALS3BP 1t 4 ifs i 2 F 4
PR R ELA e R BT REM, Artini 5525 & B4 HBV
M HCV % 1L % ' ,LGALS3BP 77 7t i K F F£ ik, H
LGALS3BP 33K /KF-5 BG4 4™ B2 BEAH G . Brakebusch
GPINF SRR IFN-y 7] G J& 38 ) 2 = LGALS3BPK J5 1
P, #1155 LGALS3BP fRIA IS, Ak, Xu RS K&
P LGALS3BP iffit 5 TRAF6 #2456, a3 iz £k, i
T YU R AR S0 IV , T IFN-y 5 LGALS3BP —#f, i
fAEYS I TRAFG (192 Z Ak, Wang 552 B 55 & B IFN-« 175 5
) LGALS3BP K3k %} 7 IFN #iliii] HIV-1 52 il 20535 1Y o K,
RHFSE R G 9% LGALS3BP 75 IFN-y /S (941 HBV 3 2 rh
AIVEHT

| R 5 E

L1 #F8

HepG2 Il [ 1 [F M A1 55 57 4 {7 98 0> (CCTCC); HepG2.
2.15 4iffuFN 1.05xHBV (pCHO-3091) ik ph £ [ #: 3 48 K2
Michael Nassal % 4% 2 ; % /& pcDNA3.1(+) F1 2% {& pSUPER
A SEEG 2 (R 47 ; DMEM #5553 JIG4F 174 FBS, 1 % % & Al
4 2% Z (penicillin and streptomycin ) ¥4 ) T Gibco 4\ &) ; CCKS8
TR TR LR MERE A W) 5 SO s iR & 4xHifair © 1T super
Mix plus F1 SYBR Green 52 5t fa il a0 G 0 F L g
%/\ ) ; Lipofectamine 2000 i3 #1 TRIzol reagent 257 ) T 3&
Invitrogen 4\ 7 ; HBsAg ELISA i# 7] & #ll HBeAg ELISA %
FE AT LigRAeA ) T #/A 7] ; LGALS3BP HiFiEHiiA (7
PO B-actin BLTERERUIAR (D) T 9 E Abcam 24 H]

12 ik

121 SRERU G FHRRMEE 24K pcDNA3.L (H &
Hind 111 #1 Not 1 WEGYIG, HHSE4 PCR 1Y B2
LGALS3BP (NM_005567.4) % 3 , #4) 22 il 5 41 i ki pcDNA3.
1-LGALS3BP (pcDNA3.1-LG) H{ T LGALS3BP 7F 4fi il i i 1
Kk,

HRAE TR P9 (3 T R M T4 81, DA R —
XTTCRIFH, BT HI 03 1, Briiti— T BT IR e, B45
¥ 60 nt, 5" i 3' 3535 & Bel 11 Al Hind 1 GO0 51,
F5 pSuper # A, 5 Uit 19 nt () 4t ¥ 51 -5 I PR R] U
BT HIE ST 5 7 —B 19 nt BF8) SR 0 B AN, B TR
A, IE SUF PR P FIERR 1 H LT RIZedsn , Hia
9 nt i) TTCAAGAGA IR JT L MOERIRES M, AR 5% 5%
ZORFS TTTTT, BA FRESHERE M) 4 MO S R
BEZRIR K . BEERALIS T UBUE DNA, RJ5 51564 Bol 1A
Hind 1 XUEFYI R 7 H1 J8 3hF Ry 2tk pSuper k344, 49
## i pSUPER-SshLGALS3BP(pSUPER-shLG ) , 1% J3 i ££ 41 Jifd 1
L FEIE L RNA B 5 % R¥F, %4 Dicer it R siRNA %45
THAEH, JE3& T 54 g% i ki 4 pSUPER-Sn (pSU-
PER-scramble), /& kT i) B X BR4H
1.2.2 4ABEEEFEF0 [FN—y A28 HepG2 4 Mi7E % 10 % FBS |
1 % PS () DMEM ¥z 3238 3% | HepG2.2.15 4 J7FE & 10 %
FBS.1 %PS.200 pg/mL G418 ) DMEM #3535, pF
37°C,5% CO, HAIMIEEFRAE

W R AL BRAY A 3 LM, T PBS WERGiE , 765 H 2%FBS
B 3% 2 H i hn A 0 ng/mL 10 ng/mL .20 ng/mL .40 ng/mL .80
ng/mL % IFN-y b3 HepG2 #iififg 72 h, F PR E#H— K &H T
MRS, LIk L 40 ng/mL (1 IFN-y 5351 4k 3 HepG2
i 0h.1h 3h 6h.12h 24 h 48h 72 h W¥4Hf A 37 C,
5 % CO, My FRAE T IE TR .
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Table 1 Primer sequence table
Primer name Sequence (5'—3")
pcDNA3.1-LG -F ATG ACC CCT CCGAGG CTCT

pcDNA3.1-LG -R

pSUPER-shLG(1)-F

CTA GTC CAC ACC TGA GGA GTT GG

GATCCCCGGTCAAATATTCTTCTGATTTCAAGAGAATCAGAAGAATATTTGACCTTTTTA

PpSUPER-shLG(1)-R

AGCTTAAAAAGGTCAAATATTCTTCTGATTCTCTTGAAATCAGAAGAATATTTGACCGGG

pSUPER-ShLG(2)-F

GATCCCCCCTGTCCATCAGCGTGAATTTCAAGAGAATTCACGCTGATGGACAGGTTTTTA

PpSUPER-shLG(2)-R

AGCTTAAAAACCTGTCCATCAGCGTGAATTCTCTTGAAATTCACGCTGATGGACAGGGGG

pSUPER-shN-F

GATCCCCTTCTCCGAACGTGT-

CACGTTTTCAAGAGAAACGTGACACGTTCGGAGAATTTTTA

pSUPER-shN-R

AGCTTAAAAAAACGTGACACGTTCGGA-

GAATCTCTTGAATTCTCCGAACGTGTCACGTTGGG

Pl 0 ng/mL () IFN-y % & A X A4, H qRT-PCR E 45
SRUBEE N 1, AT =0 57 AT 5L
123 ZHBFE ¥ HepG2 1 HepG2.215 4 i #% 1.5x10°
A fem?® 15 BERERD T 12 FLATM SR SR AR T RRATIRIC G B &
60~80 %[}, ##% Lipofectamine 2000 27 &r 15 W 5 5% 4 o ki
# HepG2.215 ZH i AR FLEL I 1.6 pg M EEA BRIl 1.6 pg
FOXF L AR BORL s 7E HepG2 4l i, #5442 i1 JFORE (0.8
) BHT I A 2 A BTRE (0.8 pg) 5 HBV BiAz(0.8 pg)—ii2
3L [vi) e Y 20
124 HBEM  F HepG2.215 I HepG2 4ilfit L 10* 4> / £L
PR T 96 fLAR T, 5557 12h 5, LA TEN-y ¥ FE AR IR A
0 ng/mL 10 ng/mL .20 ng/mL .40 ng/mL .80 ng/mL 160 ng/mL,
AbPERSE] R 2 d 4 d.6 d, #EAT =S B SR, AR, B2
IR PBS Bk 3 Wk, FEBCHIE 10 % CCK-8 RHT A3 i
IR, KL SN E 2 h, RORTZE bR (0 2 45 fL
OD 5o WEAE o FF AN 242 FIXTIEAL OD s (1R B NAHNTH 1,
HESARIE S Z LB, 15804 [ A AR R AH X E
1.2.5 ELISA # i 5h HBsAg #0 HBeAg 4yih  fli ] 2 %1

JHF 29 B R T B IR (HBsAg) 12 Wi i) & 1 S U R I 25 e Bt
J5 (HBeAg )12 Wil il &, K I 240 40 i i s BB LIRS . 4
MISCIREE UG, WAL X B AR N 45 FLAN IS TR v
R I 3 T 37 CHEFRA T IS 30 min, B 5 4%
TR & R AR DGR 38 3 ELX800 AR ODsson W 5E 45
it HBsAg Fll HBeAg 7K 5 B ik 3 AN AL, DAY R4
PIWEAEAVE AR 1, A FLNOGE 5 Z L 13314 A
HBsAg F1l HBeAg /K F-1IAHNHE .

1.2.6 qRT-PCR #l gPCR £ TRIzol reagent 15 J5H#2HL
AP AL RNA HARAIAE N 9 RNA, B 5 4 B8R 5 it ) &
4xHifair ® IIT super Mix plus Ut A3E4 7 52 5% 53t B S s 74551
1y cDNA FIHZI 1 R DNA Fi B3] & 3d v B , Bie il PCR 2
1A% ,f#i ] SYBR Green Master Mix i3] 45 , 7 Roche f) Light
Cycler 96 Real-Time PCR 4" 8% #1749 14 i 5%f4H:95 C
FASME 5 min 45 G AY G RN (AL 4G 95 C A 10 s,
60 CiBk 10s F1 72 ‘CIEf 10's), FIE5ERR 4 — AR R
A , AR 5 4 R0CR . g-PCR U BT IS ) 36 2.

% 2 qPCR 5|44 145 51
Table 2 qPCR primer sequence table

Primer name

Sequence (5'—3")

B-actin-F
B-actin-R
LGALS3BP-F
LGALS3BP-R
HBV-F

HBV-F

CAT GTA CGT TGC TAT CCA GGC
CTC CTT AAT GTC ACG CAC GAT
GTG AAC GAT GGT GAC ATG CG
GCA CAT TCA CGC TGA TGG AC
ACC AAT CGC CAG TCA GGA AG
CTC CTT AAT GTC ACG CAC GAT

1.2.7 iR N 4% K7 1 HBV DNA FJ32EXHN qPCR 4 AFAb 3
¥ HepG2.2.15 F1%% Yt pCH9-3019 f HepG2 4l fity F Fil v 1Y
PBS Pk , AEFLAN 200 wL S4B, Fo5r 245 B0 3 R A
BRI, $2HL HBY DNA, q-PCR L8, 3% 2 itz Y
HBV-F }¢ HBV-R X XJ 5| ¥ 0551, 437 % i HBV A 241
3105~3125 J% 57~77 Wfi i ®(Gen Bank %75 102203, 4K

3182 bp, W core e FHIRR AR HE SN 1),

1.2.8 Western blotting Y i 75 53 A I BRSO
IS MR, SR 10 %43 B I 5 %V 4 I 1 SDS- 58 74 475 Tk iz
TG JRE FEL UK, V2 o B TR A e A R R O
i A —$1 R 1:5000 155 B 1 1L =F 31 9 LGALS3BP £ #i1
(Abcam, e [5]) 4 CRIKIFE o B P00 1:5000 A5FEREAY 1L
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¥tz i (Abcam, 9 E )AL FIRMFH 2 h, fi)5  ECL 4
£ EN 817 & (Biorad , & ) UG BR G , I 5ty 2% B2 43 BT S
Image J XH{E 5 AT FE R, BB B-actin /5y ERXT
T EARRIE,

129 GEitFEHMH RG24 SPSS 24.0(Statistical
Product and Service Solutions), Zti1H/0#7 T A 4558 =0k 4T
SUAMSL I, HAEHRR B P B W S R AR v R 25
(standard deviation, SD ), i P22 53 He B FH AR 2 AS % B X
J& t K36 7 1= (unpaired two-tailed Stuent's t-tests) , & H *P<0.
05,**P<0.01 FrR 25504 WM.

2 &R

2.1 LGALS3BP I FRi&F T B Rt 2

Y LGALS3BP 1933 2 ik JFURL pcDNA3.1-LG [ B 5% A
HepG2 #Hfifd 24 h 48 h f1 72 h J&, 4t 9 LGALS3BP mRNA
FIZEIAACE AR AN 1A, DAAKFE A ks 4 =S (1 % BR A, K
YRRy qRT-PCR {EAGINE 1y 1, A4 LA ST 20 A Crel 4
AH AR R ARGHE ., MSZIRZE AT A, $44% pcDNA3.1-LG ok
24h 48 h fl 72 h )5, i #iA4H mRNA KV S540MxT B4 sy
S EIR 7345 L AER T A% SR UL, BRETEE Y pcDNA3.
1-LG 5, 40MEy LGALS3BP % 58/KF 72 h N4 & Fid, A
BB YL 24 h J§ LGALS3BP mRNA Eikiiiw b B3 . J54kia
JH TFN-y AR , R FIESS 24 h J5 (4

% LGALS3BP 1y T # it K. pSUPER-shLG (1) .pSU-
PER-shLG(2), Jo3& T4 Fiki pSUPER-shN FIzs #; Foki£H pSU-
PER #A4% A HepG2 #fififirf. qRT-PCR Fa il % 44 5k 24 h,
48 h 1 72 h J5 40N LGALS3BP #435% /K, S2an 4 R an &l
1B, Dhzs 2 ok 20 (Psuper ) A Xf A 2H , H: qRT-PCR #& M {E 15N
Lo WNZEFH O] I, #%5Y% pSUPER-shLG(1)JFk: 24 h 48 h Al
72 h J5 , 3 mRNA F3h7KF-5 AU FRZE Lh 4350 N1 0.56 %
0.61 f%F0 0.46 15, i pSUPER-shLG(2)Fi ki 2 T ¥ 0.77 4%,
25 3% /& pSUPER 41 #1 JG % -+ #ii pSUPER-shN #] LGALS3BP
mRNA ik &5 A (X B2 AR HoAe = A (] B G i 25748
o H AT L, pSUPER-shLG(1) SO Y T4 AR S B 2, ik
JE 4556 % F pSUPER-shLG(1)##£47 ., Western Blot A&l A [i]
JEORL RS 75 Y 48h J5 HepG2 4 ffd A 1Y) LGALS3BP 4 & i5
AT, G5 H UL 1C it Image T 3R 45 550 10K BEAE, LA
A S R o A2 st R % e A o] Bk Y HepG2 %5 14
X B2 (Ctel), 25 0 IR ZH B K BEAE & R 100, Ctrl 21, peD-
NA3.1 411 pcDNA3.1-LG [ FLAEk 100:109:224, pSUPER 41 .
PSUPER-shN # pSUPER-shLG(1)FL{E > 106:111:71, Z553FR]
8 3 %5 Yt pcDNA3.1-LG JFki A1 pSUPER-shLG(1)43 51 F i F1
T T 4L LGALS3BP Fik/K o
2.2 IFN-y %f HepG2 #1 HepG2.215 R 1E 47

AAEEEESS R 2 8o, SRR E , IEN-y 26 K500 v 22
40 ng/mL LI, 254438 2 d 1 4 d i}, HepG2 1l HepG2.215
YRR Aot 95 % , B AN RAE RANSZ 52 . AL S
ZLSei e R A IFN-y S TAEWBE S 40 ng/mL,
2.3 IFN-y Xf HepG2 #AAf R iE14E LGALS3BP #y20H

qRT-PCR %55 % B 41 il ) LGALS3BP mRNA 7K V- bifi #5

IFN-y ¥ B (136 T 184, A& 3A iR, 24 IFN-y ¥ & K40
ng/mL i}, IFN-y X} LGALS3BP ) mRNA A5 0 4 [7 Fa i 5 24
40 ng/mL [ IFN-y /EF] 72 h i, Ak SF AR IR 2.965%

ME 3B a[FE ., 24 40 ng/mL 1y IFN-y 4b3 HepG2 4
ML, 4N LGALS3BP mRNA 7K V- B35 VE R i) (4 3 hniig
B, 44/E RS EIR T 48 h J5 ,LGALS3BP mRNA ik g3
HTAE ; 24 TFN-y ALBRS (8] 48 h i, R IKRIKP- 2 2 % H]
2 2.87 £,

# 0 ng/mL .20 ng/mL A1 40 ng/mLIFN-y 4t ¥ HepG2 i it
72 h J5 2NN, WB R 25 SR s, 1 L9 R LGALS3BP 1)
HEHFRIBE S IFN-y fA7E R 2RI, HA5HR S qRT-PCR Y45
R, it Image T AT 500 K EE(E, K 28 TFN-y
AEFR R RRA K B 100, 25 2 LG B 3C FR .

2.4 LGALS3BP FkikKF RIS ingE1E 38 IFN-y Xt HBV B9H i
A

LI HepG2.215 4 Jitd 71l B+ % 4 HBV ki pCH9-3091 #Y
HepG2 4L AU F i Feik ok pcDNA3.1-LG e G
AL, Y 24 h J5 A E 40 ng/mL 1Y TFN-y 1Y) TG I 7 35 77
FAAACFEANAE 2 d,4 d R 6 d, WA AN LRSI HBsAg Al
HBeAg, 3 A1 -2 HBV RNA Fl HBV A5 H1) DNA,
K qRT-PCR M40 HBV RNA ZCT-7E {6 F1q-PCR 463
HBV DNA JK ARk K A 22 250K peDNA3.1T HANERN
IFN-y (5200 20 1 B o0 REZH , FLAG Y DNA FiT RNA 2554z
BRI R HADS I AT AR H AR, A Sr SEER T A =R

N 4A 4B Fios  TERE Y« HBV BUkLRY HepG2 4HfE, Jo
Y2 BAIN TFN-y 14 558 9235 LGALS3BP, HBV ) HBeAg Jf:
WA W 22 50 B Y PR B AR G 0T, Bl ) 3, %ot
HBeAg il HBsAg py il fF Fdn & Wi, ) 6 d i, 5 B {fi
IFN-y AbE ) 240 HAH L, T 4 215300 1) HBeAg T 7 , Elisa it
K 5] OD450nm {4 M\ 0.38 T3 0.2 (18 4A pcDNA-IFN-y
vs pcDNA-LG-IFN-y ), ¥ X} T [ i B >4 53%; % HBsAg, Elisa
JIASI 3] OD450nm i M 0.45 TR 0.3 (& 4B pcDNA-IFN-
v vs pcDNA-LG-IEN-y ), H%] T BEIR 2 67%(0.3/0.45), &
4E AF £, 7 Y« HBV Bk iY HepG2 4HffiH , 45 IFN-y Ji|
U5 ,pcDNA-LG 41545 # ki 41 2 7] T6ie /& HBV DNA /K
5% HBV RNA /K- 2848 K, 18] 4E H11%) DNA, H 0.60
(pcDNA) FFEZ 0.36 (pcDNA-LG), AHXF T Kl 2l 60%
(0.36/0.6); & 4F 1) RNA Hi 0.42(pcDNA) F &% 0.12(peD-
NA-LG), #XF T Bl A 29%(0.12/0.42).

WM& 4C 4D fi7R, 78 HepG2.215 i, Toi J& i IFN-y
et Fik LGALS3BP, 4 -5 Y HBeAg J1-1 4 B i A8
b (HSPEERIEAERIIEOLT , BEE BRI 3G, X HBeAg il
HBsAg fIMHIVE A& . 2 6 d i, 5 5 ffi A IFN-y 4b
PREYANMAE L, B4h 736 ) HBeAg /Y OD450 nm {5 0.48 T
%% 0.32( 8l 4C pcDNA-IFN-y vs pcDNA-LG-IFN-y ), A %}
R BE R 67%(0.32/0.48) ;1] HBSAE (1] ODysonn {EM 0.28 T
F%%1 0.21 (& 4D pcDNA-IFN-y vs pcDNA-LG-IFN-y ), 4 %t
TREIREE N 75%(0.21/0.28), I8 4G 4H %0, HepG2.215 4 fify
o, 5N IFN-y AR AL, pcDNA-LG 2H 5 25 2% Foki2H 2 7]
JCi & HBV DNA /K F-if & RNA /KR 22 0B K, 8] 4G
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A B
*% = Cul =3 pSUPER
;\? 100 = L DNA3 ;\? 1.51 * * = pSUPER-sh-N
z ek * == ,cDNA-3.1-LG g . ok i T bSUPER-sh-LG1
= ot [—]
S 104 b= 1.0 pSUPER-sh-LG2
St E™
L ]
§= Z
R 05
o) o]
4 &
0.1 0.0- T
24h 48h 72h 24h 48h 72h
Time (h) Time (h)
C Ctrl pcDNA3.1 pcLG pSUPER shN shLG
LGALS3BP

B-actin

B 1 BREf%e L AR BHLE HepG2 1) LGALS3BP mRNA X Rk FMERRIEE
Fig. 1 Relative transcription level and protein expression of LGALS3BP mRNA in HepG2 after transient transfection of different plasmids
:A: qQRT-PCR 434770 bL B BB 2 3% pcDNA3.1-LG A EIRT 1] /5 HepG2 A LGALS3BP mRNA X8 RKF, MANEEEREEFAFERE
RAEMBTRIEY HepG2 AXIRA, H mRNA EEHIRIRE N 1, FHR =K pcDNA3.1 FI4bIEEAFNIRA, B: QRT-PCR 534770 Lb BehR Bt e S
pSUPER-shLG A [ Bt i8] /& HepG2 A LGALS3BP mRNA #8X1 %8Rk, FFLZ A pSuper HILIBLA R IERA, H mRNA EEHIRIEEH 1;5n
AFTETHHIAMITERE, C: Western Blot 5347 BBt H LR [F BTk 72 h J§ HepG2 4R A LGALS3BP & AMIRIAKF, MBAMNEERRE
HLAFMER BRI RMA HepG2 AF A RAIRES 100, FrFIHF AR EFRERNSNLE, /3L B-actin EAH NS LT TRIE,
Note: A: qRT-PCR was used to analyze and compare the relative transcription level of LGALS3BP mRNA in HepG2 after transient transfection of
pcDNA3.1-LG at different times. The HepG2 with the same amount of liposome transfection reagent but not transfected with any plasmid was used as the
control group, and the quantitative data of mRNA was set to 1, and the treatment group transfected with empty vector pcDNA3.1 was zero control group.
B: qRT-PCR was used to analyze and compare the relative transcription level of LGALS3BP mRNA in HepG?2 after transient transfection of
pSUPER-shLG at different times. The treatment group transfected with empty vector pSuper was the control group, and the quantitative data of mRNA
was set as the negative control group which had nothing to do with interference. C: the expression level of LGALS3BP protein in HepG2 cells was
analyzed by Western Blot after transient transfection of different plasmids for 72 hours. The HepG2 of the control group with the same amount of
liposome transfection reagent but not transfected with any plasmid was set to 100 as the blank control group, and the listed number was the quantified

value of the corresponding band intensity, which was corrected with 3-actin as the internal reference.

A B
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% 1.2+ 4d °: 1.2 4d
§ 1.0 ]TI”TTTTI 6d *:;; 1.0- 117 111 115 6d
§ 0.8 T'TI T; 0.8 ”TTTT
E 0.6 T .E 0.6
2 047 2 0.4
.g 0.2+ E 0.2
- g
R e e e e e R X e e S e S
& ctrl 10 20 40 80 160 ~ Ctrl 10 20 40 80 160

IFN-y (ng/ml) IFN-y (ng/ml)
[ 2 IFN-y Xf HepG2 F1 HepG2.215 £ Bfa i 20 B 25 14 it
Fig. 2 Cytotoxicity test of IFN- y to HepG2 and HepG2.215 cells
i :A:CCK-8 Fik ST LL R FE R B 7R B [FN-y EELEAMIR2d/4d/6d Xf B 5 3 pCHO-3091 i HepG2 LARREIE 1%, 4§ 5k i IFN-y Y XFBRLA(Crl £2)

OD,, EHIZE R |, Hfth LI HHEES control HLLE,FEIHEIE, B: CCK-8 AN ML AERE MK E [FN-y ZELEALE 2d/4d/6d XF HepG2.

215 AR ZRRRES 1, 4 Sk 0 TFN-y BIXTERZE OD., IR E A 1o
Note: A: CCK-8 method was used to analyze and compare the toxicity of continuous treatment of 2 d/4 d/6 d with different concentrations of IFN- y on
HepG?2 cells transiently transfected with pCH9-3091. The OD450 value of the control group (Ctrl group) without IFN- -y was set to 1, and the values of
other experimental groups were compared with those of control group. B: the cytotoxicity of 2 d, 4 d, 6 d continuously treated with IFN- v at different

concentrations on HepG2.215 cells was analyzed and compared by CCK-8 method. The OD.s, of the control group without IFN- y was set to 1.
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Fig. 3 Effect of IFN- y on endogenous LGALS3BP in HepG2 cells

£ :A:qRT-PCR 47 #0 LL 3 AR B3k BE B IFN-y AbIBZHAf 72 h, ZRAA ) LGALS3BP mRNA /K FH YL IS A hN IFN-y FYSRIGEIEE R 1o

B:qRT-PCR 4 #ALL B K B 28 40 ng/mL §Y IFN-y 535402 HepG2 4R AEAN 5] B 18] f5 20 A A LGALS3BP mRNA /KR4, 4§40 IFN-y JF 0 h
MXWAIRES 1o AT B KERMLL B-actin (EAHWNESEL BT TRIE, FRE =R MIL LIH P HE(*P<0.05;*+P<0.01),
C: Western Blot 43471 bt 543 31 F 0 ng/mL.20 ng/mL #A 40 ng/mL IFN-y 43 HepG2 4HMf1 72 h 5, 4R8N LGALS3BP EAKEM TN, KiH T
BT 5 #=F A X4 B Western Blot £ 58 BRI B IE, SR B-actin {EA W ABSLL#IT T KIE,
Note: A: qRT-PCR analysis the changes of intracellular LGALS3BP mRNA level treated with different concentrations of IFN-y for 72 hours and

compared by without IFN-y group was set to 1. B: qRT-PCR was used to analyze and compare the changes of intracellular LGALS3BP mRNA level in

HepG2 cells treated with IFN-y at the concentration of 40 ng/mL for different times. The experimental group 0 h after IFN-y was set to 1.

The results of A and B were corrected with 3-actin as internal reference, and the results were the average of three independent experiments (* P<0.05).

C: Western Blot was used to analyze and compare the changes of intracellular LGALS3BP protein level in HepG2 cells treated with 0 ng/mL,

20 ng/mL and 40ng/mL IFN-  for 72 hours. The numbers listed below the band are the quantized values of the corresponding Western Blot band strength,

which are corrected with B-actin as the internal reference respectively.

i) DNA H 0.62(pcDNA) T % 0.4(pcDNA-LG), A%t T B i
R 65%(0.4/0.62) 5 [8] 4H 1) RNA H 0.6(pcDNA) T B 2
0.2(pcDNA-LG), #HX T B 50 33%(0.2/0.6),

2.5 LGALS3BP Fik7K FHIFERAEHIFF IFN-y Xt HBV B3]
ER

¥ TR pSUPER-ShLG % A BiFh 4 AR, 4 Yx 24h
JE A 40 ng/mL 1 TEN-y () JC L 75 4% 35 35 53 551 b 2 240 e
2.d,4d 16 d, AL 1 Kl HBsAg 1 HBeAg, I AN
Fi I HBV RNA Fl HBV #% &7+ ) DNA, K] qRT-PCR
o I 248 B )9 HBV RNA JK - (1928 fk Fl g-PCR Fr il 95 # DNA
KT AL . H5E ATE T H Buks pSUPER-shN HR #5411
IFN-y (5200 20 B oA B2, HoR A5 i o 1, THR A,
UG LA A, AT SR A IR

&l 5A,5B Al %, TEFE A HBV Fikiny HepG2 i ffirh,
LGALS3BP 3335 i (1454 HBeAg Fil HBsAg JG i & 52, 11ij
I 40 ng/mL ) IFN-y B}, HBeAg (1] OD 5o, fEFH 0.36 |- F+
) 0.47 (& 5A SN+IFN-y vs ShLG+IFN-y ), HA%T I T} BE
77% ; HBSAg 1Y) ODasonn L FH 0.30 |73 0.45( & 5B SN+IFN-y
vs SHLGHIFN-y ), 4%} ETHEE N 67%. [ SE SR, A 40
ng/mL [) IFN-y ] HepG2 4}l #1) DNA 7KF- M 0.6(SN) |- F+
% 0.9(SHLG), AHXf TR BE A 67%; €] SF 1) RNA 7K A
0.4(SN)_- 72 0.88(SHLG), AH*S_ETHii I 45%.

i & 5C,5D W1, 7E HepG2.215 ZiJifirf , LGALS3BP 32
INER (WX HBeAg Al HBsAg JC W B340 . 24/ 40 ng/mL
f) IFN-y it , HBeAg ) ODysonn T H1 1.67 T+ 2.50 (& 5C
SN-+IFN-vy vs shLG+HFN-y ), #1%F [ Fr s B 8 67% ; HBsAg (1Y
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IFN-y ), }%F | THIEBE y 46%. & 5G B7R, A 40 ng/mL 1
IFN-y /i) HepG2.215 ZH i () DNA /KF-, M 0.56(SN) T} =
0.95(shLG), #HXF b FHi BE A 59%; [8] SH H (1) RNA 7K, )
0.4(SN) L J+2 0.82(shLG), #*} LT+ 49%.
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T 2 JFRE B BVEAE A SO ST T HBV X AR AR 1=
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Fig. 4 The increase of LGALS3BP expression level can enhance the inhibitory effect of IFN- y on HBV

iE:A.B: ELISA £ #Lb 887 HepG2.215 40 LGALS3BP RiZERIIEINAT, IFN-y b3 2.4.6 KGR L E Hh HBeAg 1 HBsAg RikKF
254¢;E.F: qRT-PCR #1 g-PCR $£4&i7E HepG2.215 s LGALS3BP 3Ri& 2 hnAt, [FN-y 438 6 RS A0 7% 4% K55 1 DNA K E 5L
FNZAREA HBV RNA /KFHZE, C.D: ELISA 5347 L 8 7ER# 4% pCHI-30911 JF#) HepG2 ZAAEH LGALS3BP RixAEIE AT, [FN-y 43 2.4.6
X IGZHAE &b HBeAg #1 HBsAg /K 254K ; G H: F§ qRT-PCR #0 q-PCR iE#& T 7ZEFE 4 HBV JRKLE HepG2 4RI LGALS3BP RikE R8N

B, IFN-y SbI2 /R 4BRE M5 S DNA KT HZELF0 HBV RNA /K FHIZEL . ENZHTHL peDNA3.1 BIgHE N [FN-y BISKI R B A 3R

H,WRAREN 1o BHMZWAN RAMB LG HENE, BILRES (*P<<0.05;**p<<0.01),

Note: A, B: ELISA analysis was used to compare the changes of HBeAg and HBsAg expression in the supernatant of HepG2.215 cells treated with IFN-y
for 2, 4 and 6 days, and qRT-PCR and q-PCR methods were used to detect the changes of DNA level and HBV RNA level in the nucleocapsid of HepG2.

=K,

215 cells treated with IFN-y for 6 days when the expression of IFN-y increased. A, B: when the expression of IFN-y increased in HepG2.215 cells, the
expression of HBeAg and HBsAg in the supernatant was detected 2, 4 and 6 days after treatment, and the changes of DNA level and intracellular HBV
RNA level were detected by qRT-PCR and q-PCR methods. C, D: ELISA analysis was used to compare the changes of HBeAg and HBsAg levels in the
supernatant of HepG2 cells treated with IFN- for 2, 4 and 6 days when the expression of LGALS3BP increased after transient pCH9-30911. G, H: when
the expression of LGALS3BP increased in HepG2 cells transfected with HBV plasmid, the changes of viral DNA and HBV RNA levels were detected by
qRT-PCR and q-PCR methods. The experimental group which was transferred into the unloaded plasmid pcDNA3.1 and did not add IFN- y was set as the
control group, and the control group was set as 1. The relative values of other experimental groups were compared with those of the control group, and the

independent experiments were repeated three times (* P<0.05, P<0.01).



- 4448 - DREYESHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol21 NO.23 DEC.2021

A B
HepG2 HBeAg HepG2 HBsAg
0.8 -o- SN
0.8 SN
r EEEI(FNY SN+IFN-Y
0.6 ey SHLG
s SHLGHEFN-Y - 0.6 SHLGHFN.Y
a 04 g
) 8 0.4
0.2 02
0.0+ T T T S
0 2 4 6 8 0.0 T T T
Time (day) 2 4 6
Time (day)
HepG2.215 HBeAg o HepG2.215HBsAg =
47 = SNHIFN-Y 4 & SNHFN-Y
- SHLG SHLG
- 37 v SHLGHFN-Y = ¥ SHLGHIFN-Y
g <
a 21 g
=)
1 14
c T 1 T 0 : : !
2 4 6 oo b
Time (day) Toime (clay)
E . F .
HBYV DNA in HepG2 HBV RNA in HepGZ
— 12 g 1.2
§ 1.0 § 1.0
=] =]
= 08 = 0.8
E 0.6 E 0.6:
E o4 E o4
< <
= 0.2 = 0.2
m 0.0 ~ 0.0
hN dll G shN <h| G shN shL(; shT\ shL(;
IFN-y - - IFN-y - - +
G HBVDNA in HepG2.215 H 4BV RNA in HepG2.215
- 12 14
S ST
g 0.8 _g 1.0
5 06 E 0.8
2 g e
;5 04 E 04
2> 0.2 = 0.2
= 0.0 ~ 0.0
N shL(_' shN shL(,- ‘hl G sh chl G
IFNy . . IFNy . . +

& 5 LGALS3BP RixKFHIFE{RAEH]SS [FN-y X HBV By HI{E A
Fig. 5 The decrease of LGALS3BP expression level can weaken the inhibitory effect of IFN-y on HBV

i : AB: ELISA 434tk 8 HepG2.215 AEH LGALS3BP RixEHYE D B, [FN-y 432 /FH6 M AAE_EiEH HBeAg 0 HBsAg RikK T
E.F: gqRT-PCR #1 q-PCR ;&#&iU7E HepG2.215 ZHAfI A LGALS3BP FikZHR A Bt , [FN-y 4b I8 J5 20 A% 5 DNA 7K F R ZE{LF1 HBV RNA 7k
FHF . C.D: ELISA 947 L iRTETERE S+ HBV AR HepG2 A -R LGALS3BP KA EHIE D B, IFN-y & /546 M L% HBeAg #n
HBsAg FiAKFELE ;G H: qRT-PCR F1 q-PCR EHETNFERE S HBV LA HepG2 4RAEH LGALS3BP 3Rz 2/ A B, IFN-y AbIE ;S 4RAE M 9w

5 DNA k4L Fn HBV RNA 7K EHIEEL, BFENTHRHAL pcDNA3.1 BE B M [FN-y fSLI8HIZE A RA, X RAZER 1o

1 H LI A AN 3G FRAAAR LS HARRHE, M KW E S =K, (*P<0.05;*%P<0.01),

Note: A, B: ELISA analysis was used to compare the changes of HBeAg and HBsAg expression in the supernatant of HepG2.215 cells treated with IFN-,
while qRT-PCR and q-PCR methods were used to detect the changes of viral DNA level and HBV RNA level after IFN- +y treatment in HepG2.215 cells
when the expression of LGALS3BP decreased in HepG2.215 cells. C, D: when the expression of LGALS3BP in HepG2 cells transfected with HBV
plasmid decreased, the expression of HBeAg and HBsAg in the supernatant was detected after [IFN-vy treatment, and the changes of LGALS3BP expression
and HBV RNA level in HepG2 cells transfected with HBV plasmid were detected by qRT-PCR and q-PCR methods. The changes of DNA level and HBV
RNA level were detected after IFN- treatment. The experimental group which was transferred into the unloaded plasmid pcDNA3.1 and did not add
IFN-v was set as the control group, and the control group was set as 1. The relative values of other experimental groups were compared with those of the

control group, and the independent experiments were repeated three times (* P<0.05, P<0.01).
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