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#Fix HBx B AT R 4B AR B/ NER AT A B R B i 2

Aot gk RV AT AR RApED AR AT (400016 EHE, BIRERIRY 4T
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[HE] HMY WEERAZIHEE X BEE (HBx) (RT3 4/0 BT Bk 5 87 PN A 8, SRy it — 2
5T HBx XoJ AT A 40 14 18 F 52 e B A D ke e JE 9 A AL i PE I 2 T 38t . ik 43 3K 2835 HBx B
T R Ad-HBx-GFP F125 3 4& Ad-GFP 4 4% /N FUF AR 4RI , T2/ N U T KEE S I 3.7 .14 d BUL T AU 2E R, 46
LS TN R R F IR B (ALT) AR O, WA 4% (A 06 A FRB I, S 4l SUb 230 W48 HBx PR YLt - B ER a0k
TEEE T RIGHFAEL, #E1T Western blot 15 IS5 % & PCR( Real-time PCR) 354354501 HBx ()& 1 ) mRNA £k, &5
B R T 3Rk HBx - RE [ £ 0 F T4 M ) /N BB, Gt 5 S B 1 28 58 o S ke 2 1 PH M A e et B il v ALT
WS RS 7 KA 3=, RT-PCR & Western blot KM F 58 7 X 14-19/Ad-HBx-GFP /N FURFHE B 92 A K A
BRRSF MR, 5 14-19/Ad-GFP 4 Je A BRER KRBT AAM LU S R A A ST ER . g I E 17335 HBx Jf 8 1) 4
I TT A A ) /N BB T S E T &, SRR AT ROR AR , SO i e M i 04 R AR LR B8 T Sl , R ke s
R AL FREAR AL T 7 A B

[XER] ZRTFRFET X EHO IR ; SREZOCE [ 5 T THHIK ; /)N AR

[hEZESES] R-332;R322.47;R373.21 [ XHktrERE] A

Construction of intrahepatic transplantation model of hepatic progenitors cells

expressing hepatitis B virus X in mice
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[ Abstract | Objective To construct hepatic progenitor cells (HPCs) expressing hepatitis B virus X
(HBx) and establish a mouse model by portal vein injection of the cells, in order to provide a platform to study
the effect of HBx on HPCs and the mechanism of hepatocellular carcinoma ( HCC). Methods The HPCs
(cell line 14 —19) were transfected by recombinant adenovirus vectors expressing HBx gene ( Ad-HBx-GFP) as
well as empty vector ( Ad-GFP) separately, and the transfected HPCs were infused to the mouse from the portal
vein. The control group was given equivalent normal saline. The change of serum alanine aminotransferase
(ALT) was detected on the 3th, 7th and 14th days. The expression of HBx and green fluorescent protein
(GFP) in liver tissue was detected by immunohistochemical technique and frozen section method. The
expression of HBx at mRNA and protein levels was measured by RT-PCR and Western blotting. Results The
mouse model expressing HBx was successfully established. The GFP expression, serum ALT level and HBx-
positive cells reached the peaks on the 7th day. Compared with the control group and the 14-19/Ad-GFP group,
the 14-19/Ad-HBx-GFP group showed specific expression of HBx mRNA and protein in the liver tissue.
Conclusion The mouse model expressing HBx is successfully established with reliable operation and good
repeatability, which lays a basis for exploring the mechanism of HCC and provides a new thought for
establishing a tumor animal model.
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J5 %14 P9 ( Hepatocellular carcinoma, HCC) &2
S N OB 22—, T R 48 9% 7 ( Hepa-
titis B virus, HBV) J2 H &G B W £ it HBV
i 1) 2 BT R 5 3 X & [ (Hepatitis B virus X,
HBx) , il if Z R & e ik 42 5 HBV AH GV I 1 &
e RSB EF YIRS Y R AR 1 R
. HFRTR 40 M ( hepatic progenitor cells, HPCs ) J& —
BT IFHL N EA T A0 RetE i 40 i, 2 iF i
T AR R FREE R 2R R 7 AR A ) — A R 22 )
SHACTE RER I AR A A . AR 9T S s SR AR 4
A e IR A 00 A B 240 P, HC AT e 5 i A 4 i o3
A2 AT S0 AR 2 A3 A S F ST R B
HBx BBl /)N BV G T 200 L A 9 T, 5% i) JHF i 42 240
AYIGTHE oAk, I RE S-S H R A 40 B % I e -] B Ak
(epithelial-mesenchymal transitions, EMT) | 345 H.iT %
AE 745100 IR I HBX ] g I ak ok I 400 g
TR R AR R TR E —E EH, BRI T H
YE AL B 5% 8 BR T 20 MK 7 B e 55 B AU ) AR
S 1 ARSI HE R IR 2 EE XS PR Y A A
JL, PR T KR AT 2 /N BRI, RS 28 VR R
BT, WEATHE T PRSP A0 M S 30 1 =y B 1, (oA 8 (1 Ay
A HATEAEME R M XM S — DR HBx
XoF AR 448 L 1% 5 e B ECAE SR AL il o R A 2 T
it

1 #R5F*

1.1 ##

/NEUIF AR 20 ik 14-19 | 25 2 N 8F 4 F g i 5 ot
R AR bR A AR 293 T 4\ Ad-GFP i 2g S Ad-HBx-
GFP [y A T 315 W B A A G T DR A s TC R B A4 (specific-
pathogen free, SPF) 2% ELHWI/NEL, ME1E,8 ~ 12 &R (20 ~30 ¢) ,
M E IR ERFR 2= o iR,

1.2 &R HA

24 RNA 20K 7 & RT-PCR K & & 5255 9% 1 Bt K
£ SYBR® Premix Ex Tag™ ( Tli RNaseH Plus) 4 [ K% S 4E9)
N E]PCR 514 R iR AW PR F 4 i DMEM B 97 5
AR i R IR AF I A Gbico; /N FRAT HBV J5 8 X HLik Il
H CHEMICON Interna-tional 2% &) ; %41/ B-actin, HRP #iid
ML BTN 1gG gl fk S-P K& DAB 485 G55 31 B
JEET R A2 4728 7 HRP FRiC A LI E 30 %R 1gG I H Proteintech
] BCA B B DU 3500 & 0 1 b ot B B R TR
NI
1.3 Fik
1301 AN RARIRTED 1S S95 293T 4hfi K 14-19 40
ML, FH% 10% Jia 4R 1 i 9 DMEM K5 3%, Jf 8 T 37 °C 5% CO, |
TRLFII IS A8 N, i W BE S I 309, 0. 25% RN 1L %
8. BEYLRT U TRGREY 3G B 293 T 4 LA 5 x 10° % FE 4 4]
BT 100 em® BEFRILA , R A0 RE ST IS 43 5MA 0.5 L.

Ad-GFP J% Ad-HBx-GFP [ J55R S ARA7 0, T 24 .48 .72 h Wi%%,
Fr LR 2R 55 90% LA - W HCAH i, 250> (300 x g, 5 min),
PBS H B 5 [ #Rfl 3 Ik ( -200 ~37 C), 5B LPLE L
(R WA T RVARR 25, 1 22 00 W09 23 T
J¥ M5 x 10° pfu/mL, 5356 & T - 80 CARTFE#AH .
1.3.2 FHAANHEERYL 14-19 4 W E RS e
21 9% 5 Ad-GFP-HBx J% 75 #k{& Ad-GFP 435/ Uy 14-19 41
(H 14-19/Ad-GFP #H .14-19/Ad-HBx-GFP #H) JGTEE A Hy 5 x
10° pfu/mL B AR 22 10 L, fE Al 14-19 41 A Je e 5 fg
f BBUBR L S5 48 h (4L, $& RNA R85 11 5T, 43591 R i Real-
time PCR J% Western blot 43l 14-19 40 g P9 HBx (1 7& 11 &%
mRNA 3k 0 H5 9k B 43 51 B Y 14-19 A, /R YL 48 h J5, 114K
Y%, PBS B2 I U8 R 4 M 45 i b B 200 L PBS ¥ P
5 x 10° 41, 45 T 3h s
1.3.3 BRI E A SERsh o 3 41,8419 K,
4390 1) bk S 5L e Ad-GFP (1) 14-19 41 Jifg ( 14-19/Ad-GFP
) H Yy Ad-HBx-GFP i) 14-19 401 (14-19/Ad-HBx-GFP 4) ,
B SR 5 x 10° A4 (7% T 200 L PBS #) A FER
FRELEST 200 L AEHER K, /N ERORTTES & 12 h, BB & R
I, R/ R TC LR T 5 T3 4, S 58 F IR 2 2 om 1Y
PATYI O AR RE b 5 VR 1) A4 i) Sk 0 B /s RO -
FEFFUIDK, /NG AR BS TR K00 43 32, 784 2 85 0T B A T R ik s
A8 I e P 1T Mok o, T 30 i A 200 B Sk A8 0 5, 8 52 5 A
2 b I BRI A I, FRRR TG H LR AR IR G I s B8, R A
AN E 3714 REUNEUHT BT ZL, & T e 3i 5,
1.3.4  /NERIMYE ALT A630 FESE 3.7.14 d, 30 &
3B (BABIAE R 3 H) IR F S kB 1.5 mL,
4 000 r/mingd 0> 7 min J5 BUALY , R 4 B ST {0H 4T
/NI ALT R,
1.3.5 WG EIOCEARIKRER FIFFE IR VKA 7L
WE RN -40 °C B3 AR /N BRI 843 5 e T I 21,
/NA0.5 em x0.5 em x0.5 em, Ji§ OTC JBEAL3 5 5 TAE I8
FIFEFEIRKGEY RPN, BR 10 min )5, EEKIRD) R
LR EE BRA - 11 °C, 2 30 min J5 2] 7, JRHEZ) 8 um,
BT e b TR L B st B T
WEE, B H N BRI I 20 234 B A0 3 SR UK R U F, BB A T
-80 C VKHNIRAT
1.3.6 bkl /N R4 HBx PR B3 4l
FET /N BB 42, /R 1.0 em x 1.0 em x 1.0 em, 4%
Z R EEREE WK GE W RS T R U R E
6 wm, A BEBLRE MR BT &, 1L SR T 6 — T 4 C
B (HBx TAEWEEJy 1:400) , “HiEW R E , SABC Ui
Jii DAB 8 JRANE B Uy, i )5 B SR R AE 4% o e g
L PBS R —HL I X HRAL, F A% T Wt gk b) i P
tAE N
1.3.7 i/ B 2023 9 HBx 25 [ Al mRNA 7KF 3Rk 1 L
RS2 96 6 a2 & PCR il 4541 HBx mRNA ik : JUih
WR/MFIEH L AW ES 5 7K 513K, 4 RNA $2EBE I 42
B RNA, Ve 3 5 5% Skl 4% cDNA 377582 & PCR, 514
J$%1 GAPDH; | 53|4) 5'-ACCCAGAAGACTGTGGATGG-3'; F 5|
¥ 5'-ACCCAGAAGACTGTGGATGG-3"; HBx: |- 5|4 5'-CCCA-
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ACTCCTCGTTCACGGTGGTCTC-3"; F 5] #) 5'-GAGACCACCGT-
GAACGAGGAGTTGGG-3', X H 10 pL Jz W& & 4 T : SYBR
Premix ExTag™ I 5 pL, . FiE31#4 0.4 pL(10 wmol/L),
B 1 L, JE B 0LE KRN 5 10 L. 26 FE AR 95 °C |
94 °C .65 °C 72 CH 5 ¥ 5 min 15 5,30 5,30 s,40 PMEIE,
95 CARIMR 1 min J5 i 75 5 g i 6, 400 51 9 09 4 S50, >R A
2SR S B0k, AL E 3 MR AL, B T ED
ST T EHZ HBx 45 1« 0 ZOR/NIFH A, WA 5 vk
A ISR G WA L 2RO PMSE (1000 1) ,1 380 x
g B0 5 min W EIE, T BCA AT 4 R BE, i SDS. E A
e ,100 CE P 5 min, AR B 095 54> F B R SDS-
PAGE Ji¢, T &M 60 pg 5 11 B4R, LUK A3 B, % 2 1
PR AEZR M I, B R IR E 4] 2 h, —$i4 C VKA IR &
S, PBS P 8 min x 3 Y, AT R 41 % iR E 2 h, TBST
¥k 15 min x3 ¥, ECL % B 2R,
1.4 %it®riik

SFAFECE R SPSS 17.0 St i A7 40 4b 22, R FH i
X ¢ K He EAT A 1B L E o

2 HR

2.1 14-19 2mfebd k7 2 e 2 F A m)

AR T %35 Ad-HBx-GFP J% Ad-GFP i 14-19 41
JH 245 FEE BE R 5 x 10° pfu/mL B, 20 g j@k 4L 48 h J5, 14-19/
Ad-HBx-GFP 20 J% 14-19/Ad-GFP 4H %¢ 5t % ik #  90% L) |-
(K 1); Real-time PCR %t 2 /R 14-19/Ad-HBx-GFP 4] ¥
mRNA 555 7K F (1. 75 £ 0. 19) B & & T 14-19/Ad-GFP 44
(0.37 £0.12) (P <0.05) ; Western blot 2% 5 g /8 14-19/Ad-
HBx-GFP 4H 4 4 5 ¥ HBx #& [ % ik, 14-19/Ad-GFP 4H | Jo
(P<0.05) (K 2),

A: 14-19/Ad-HBx-GFP ;B:14-19/Ad-GFP
Bl WHEREWNEEAHIRF S Ad-HBX-GFP & Ad-GFP 3
14-19 4R A REFRE ( x200)

1 2
B-actin— — ——43x]()

HBx— - —]7x10°
1:14-19/Ad-GFP 212 .14-19/Ad-HBx-GFP 41
&2 Western blot il 5 20 5 5% = Ad-HBx-GFP it 14-19 4Aff
Ja HBx EEARIX

2.2 R ALT #oml o

[TE VKIS, 45 3 R 14-19/Ad-HBx-GFP 241 } 14-
19/ Ad-GFP 4 fi/N UM E ALT A B 7k, 45 7 RIF s ik 5l g g
JE B R R, 5 14 KA TIE %, AP K I ST 4LIIE ALT £
PREFEIE R KT (1) .

*1 FHENBROBFESERIEER (n=3, x+s5,U/L)

4151 GEES BTR LIRS
14-19/Ad-HBx-GFP  58.22 +6.20%  105.20 £11.20>  46.07 +4.30°
14-19/Ad-GFP 67.00 £5.90%  97.4 +8.50" 50.45 +7.30°
AR 38.33 £10.50 38.33+10.50  40.52+4.70

a: P<0.05, 5 R 7T Rpbs; b:P<0.05, 5 £ kw7 R
Wkt P<0.05, 5 A KM% 3 Kb

2.3 WEDRIARGE R AEEF N
DG N WS e P IEZH 2R ks U A K 3 Wow, [Tk
FESE S 3 K 14-19/Ad-HBx-GFP 20 &z 14-19/Ad-GFP 40 (/>
BUIF U4 s IR (3815, 55 7 KR T 4%
o, i e ik R B R o s 2, H 2 T e b, 2 5 BT
REas, B 14 RILTToRIR, AR HER /K v 56 I 35 Jo 0. 0%
FeRE, R RPN 2/ BT 8 Bk 41 5, 2 Re Bk R
RYSFIE N A B REE (E 3)
14-19/Ad-GFP 14-19/Ad-HBx-GFP

*’é@}gﬁ%’ g’ Sy
2 o X

Hl o @i es
s
g 5 : 55 '1"
o Sy B EONZ R
L A

2 w”“ s ’
8 ?‘wi, g@
"1’;33!:3,&’.,; ,ﬁ‘ TN A ::

E3 RSN 14-19/Ad-HBx-GFP 4 14-19/Ad-GFP 4875 4
K AFFALMZEEHHFTIE  ( x200)

2.4 R AL ENLE ) RAT 4L 4R HBx FaE 4 & 0L
B T Ax

) R g AR SE B @R 14-19/Ad-HBx-GFP 20 | ] #5 ik
TSRS 3 KU/ HBx FHME40ML, 55 7 K HBx BH M40 i 40
WaZe B 14 K BHA: 40 M xE R I 5, 1M 14-19/Ad-GFP 4 Je A
FRERIK S Y a5 R DL BA P 2235, n B H i Sk T, A 4
L0 23R A7 B 2o o T rp ok e bk R BB (LA M S R 4 N B P
Y, AN L (K 4) .
2.5 R4 HBx &% & % mRNA £k K-F

I kST 7 K5, UL GAPDH P4 2347 Real-time PCR,
25T 7R 14-19/Ad-HBx-GFP £ iy mRNA % 3K (1. 28 =
0.11) B Z T 14-19/Ad-GFP 41 (0. 34 £0.09) J A= ¥Eh 7k 21
(0.30 £0.04) (P <0.05) ;58 BN 52 vj 45 31 7 14 - 19/ Ad-
HBx-GFP 2H A ¥ 7 Pk HBx & 19334 (0. 086 £ 0. 008) , 14-19/
Ad-GFP 2] (0. 038 +0.012) A= ¥k 7k 21 (0. 037 0. 006 ) 1| TG
Fik(P<0.05), DL 30 14-19 gAp & /N R T ¥ ik i 9 s,
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R IA RUTFHEH A, I )k T HBx (&1 5) o

14-19/Ad-G!

14-19/Ad-HBx-GFP HEPRER KA
e e o | ;

TR

#14 K

B4 RpBALESTAL HBx FEEREER  (S-P x200)
1 2 3

B-actin—

HBx— L m—

«—43x10°
—17x10°

1: 14-19/Ad-GFP;2: 14-19/Ad-HBx-GFP;3: £ 2 3 K 20
B 5 Western blot %44l 14-19/Ad-HBx-GFP 14-19/Ad-GFP %
KA/ RAFALR HBx fyRiE

3 itig

HBx 5 HBV MG I & i (HCC) 9 & A
HEEOIPER, 0 2R R eI kA k
J R okl 22 BT o T T 40 R AR 2 R
KRG L AT B R IBEE R E A
T EY % E Ad-HBX-GFP K Ad-GFP, H I/ T
/N B R AR 40 M, HoAH 56 B SR B 7R HBx BE X AT A 4
AR B Y Y  A L AR K £ R R
TSNS, He i TR 97 5 0F K Rk R G AR TR
X2 S B 43 BT A 2 A () R B 1 s ), T 2 5k FR) 30 9
Al LIz A 2V S P A S DR A R L 81 3Rk (HOR g
P S T

AT e AR AN T F35 HBx 1 T i A& 41
JtL, A HBx RE A 1] 1 XoF JFF R A4 4 A, P28 /0 BT T e ok
TG RAE RN /N BUAR P, HoA: K AR 85 o 230 A PN 1Y
KA, H/N BRI AR B ASFEAE HBx JE A, (R
H B SEREAE A — P SN IE bR R ok 5 B 4 A )
RS AR 15 B, 3 Ry AH G 7 1T R 3F — 25 TR AR 5T 4
HET IR, FEARSCI Y, B T AT UL B s T R
T N A8 2 SR ARG I 1) 14 B A 40 e 5 e 34 A ]
ki AL 5 7 Rk B, R REER S 14 REtLT

KA E], TR HBx 5 D7 I A R e 3 1 i 1]
B, X RE S I RE 2R 1 BRI e e A G, HBY AH
SR D R P IS ) A R A 7 AR A ek ), IS 4 22
L —MENFH AN REA R KPS HBx ZE /)N
BRI JE: AT 75 2555 S8 A TR T — 25 5238 (i
FUHL A YA ARG I I, A HBx X A 40
AR FH A I J2: 75 BB 5 MR AMUF S T S /s A 4 SR DR —
B, FESCAar o JEF A 40 1 AR A T 8 47 5 5 0 1 R
2, 7R A R A A J v BRI LA SR A 4 #R
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