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Development of a Mouse Model for Acute Hepatitis B Virus Infection
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Abstract: Using hydrodynamic injection. pUCI8-HBVI. 3 containrg a replication-competent,
HBVI. 3 supergenomic DNA, was injected o BALB/ ¢} mice through tail vain, HBV viremia
was measured by real-time PCR. Serum concencrations of HBsAg were detected by sandwich
ELISA HBeAg was detecied and quantified by RIA using HBcAg standards to generate. Anti-
bodies specific for HBsAg, and HBcAg were assayed by endpoint titration ELISA. HBV core
protein exvressed 1n the liver was visualized by immunohistochemical staining., Viral RNA and
replicative LNA intermediates in liver were detected by Northern and Southern blot analyses, re-
spectively, Hydrodynamic injection of pUC18-HBV1. 3 lead to viral gene expression and replica-
tion n vivo . The immune response to HBV. which was comparable with the characteristic re-
sponse during acute HBV infection in man. was elicited in mice. A mouse model of acute hepatitis
I3 virus infection can be developed by transfection of hepatocytes 1n vivo .

Key words: He paiitis B virus .(HBV) ;5 Animal model; Hydrodynamic injection

R oK 5 4 ik L 1T R RO HL AT BORIAE J1 0 HBY UKL § A BABL/cl /NEUR AL B real-time

PCR.ELISA.RIA ., Southern Blot,Northern Blot. DA B S 341 16 % 7 ik ke /)y BUR 3 M 4E L 034 FBF 4 419 HBV

%ft'??%i_‘zﬂ SEAL A P HBY E*/Hﬂiz%llrfda PLRONER e v O, 45 HBY A I/ DNRE A #
RACE W T SRR PR AR R R K HBY i R ajdéﬁﬁ HBV 280, SR E

s 0 TR AT BB AT 52 W68 1Ry HBV SR LAY /J\M}I& P HBY 4 ik e i I Ao 1T L F HBVY W 3

BRI DL R BN R 2 R A A T i AR

KR 2 RURF A A s BB BY s i T oK i

hESHES R373.2 XEFRIRED A XEHS1003-5125(2005)06-0565-05

CAVRF RAFER NS — KRR, H AT 2 5K HIFH B SRR R F R .
A5 4 MJ\EUF'JHxﬁmmwmwﬁw B A ¢ HBV ARSI 7R BT EORIE T ZAF
A R BT Sh BE 208 A1 HBY A 3¢ T 48 58 T /4 #5148 1t iR RO FRLAE Y LD HBV R BR
100 7 o P U NS R B L 12 A T Bk 2 AR 0 12 MHBVEEEFE/NR ® H ARG 2 3% & (DHBV)

WOES F ), 2005-00 25 8 181 F . 2005-05 18
o KA ED TR g R T AR AT R R AR T [ (073 3 XD (No. 200HICBS10008)

WeEF A 1970 —) V3 @ AR PSR L L B S I 2 e I K Rk B B UM BRSSO T s AR U R
v SEIVHE B EFEQ955) LB EER b B T O

Corresponding author. Tel:027-83662801. E mail: dlvang@ tyh. ymu. edu. en




566 o

% % 20

TR R TR E (WHV) T AR ST Ak
HBV . ifif Hofy TG 1 448 B o g L o R sl 4y . fil
o e S A A e LA A7 s R IE R A &b
st BRI C AR Oy HBV R Y BRI T2 B 5
HBV 6 B 4 B A1 7% fif 32 . 95 A B T2 i 1
WRE. LWt R T E S Rk R RN S AR
TE S Gy He ZKE S5 1 77 v o] LA (s 358 BRAE /N BURF AE
ARGRR S . B B AR HAE )R HBY iR Al LA
Hr HBV ZodE g B0 R BF 55 8 of I o
pUCIS-HBVI. 3 ik 75 /N R Sh & o7 © HBV 4
Pl g,
1 #H#E 7k
1.1 KIEHH

pUCIS-HBVL. 3 Jfiki 2 7F pUCIS iy BamH |
M Hond [ 2554 A 13 UMK HBV A KA
ADDNA HATR . AAEHE, SYBR Green 11
H O Rk R A B2 Al TRIzol 33 1 A
GIBCO 23 5 72 gk : DEPC, PIPES, Bis-Tris &y AM-
RESCO 2y a] 77 o 3 H B K UDMSOCHPLC 2) Ny
i[5 MERCK 2 d] ™ ol M A - Sigma 7y
AT B AN RN SRS 250l 0N | s
32P-dCTP Mg (1 b 57 48 56 2 Al . J50 Rz 38 HOR A £
DNase [ 5 TAKARA 2% /] = 5 ELISA i %] &
[ AR W) 7 & s HBeAg RIA WA & Jb 5t
6 H A Y E AR 55 B s GeneScreen Plus JE i 4
NEN 25 &) 75 35 8510 1 7 & Prime-a-Gene La-
beling System N [EH Promega 4% 7) 77 d s Xoray B
RFORMUR AR = 5. FUk. 90 Pt HBe £ ik
YUkt Roggendorl # 42 WM. — 4. it R
PAP  DAKO 2l =5k . BALB/cJ /MR 8 #13t
F 1A B
1.2 ¥k

6-8 JE B E 1 BALB/ ] /NEL AT 14-18g, $#
Il o0 2 R 3 2 3 H LR B T K S 7
TR 15ug pHBVILL 3 BB A S KR Y
0. ImL/gUATE) WM& K AILMER .S 7s Wl 2
HRKIEA MR N, THIE5 1.2.3.4.7.10,15,
20d HRHE SR 0 . 23 &5 160 7% DL & My #4015
514,710,715, 20d 4k 58 BURFAE & 73 BF 20 28 js 21
ShAR AT RE DA 5 0 e A AR I L L4 T AR 0 B

/I BRI Y N 2R 4 M 5% B8 i (SALT) 3% 4k 43 17
K HB B0 e 2 BT AR,
1.3 1fiF HBV DNA E &£

8OpL ML 3% A 1041 10 X DNase [ 42 #h ik f0

10pL. DNase | (5U/ L) R 215G 137 C i fk 16h.
SRIG A& R BUE/ SE A £ 0% B d B2 0 4 0k B 6
HBV DNA, % F 40,1 TE, @& i PCR XA 51 4.
CP2. 5-CCTCCAAGCTGTGCCTTGG-3 . few3a:
5 -TCTGCGACGCGGCGATTGAGA 3'. 1 B %
B ()1 eyele: 95 C 6055 (2)40 eyeles: 95 C 10s.
35 C10s,72C1553(3)1 eyele: 72 C 1Omin,
1.4 MmiEFEFHRN

13 HBsAg my & i & H B 2 1l 11 ELISA
AR G R A O S BT . i EIBeAg 19 K5 )
FH RIA L CH AR 8 Bt fr. M HBsAD,
HBeAb By kR H B 2wl (19 ELISA 404k . /)
BRI A AL 1 25.1 2 100,15 100.1 2 16001 ¢
6400,1 25 600.1 ¢ 102 100 & #2  MA ELISA
PR 237 CASmun, Smmin < 5 IR T AP bR
BB TeCt 2 200037 CHEE Thedmin > 5 Wk 4.
mE @ A B E 50l 37 Clomin. & gk (0
A, DA AR AL (SN
2.0 hcut off {4,
1.5 /MNRFBALRFERE

AN TN o RN N DT S VP R R DR I
Tpm PR CE R HE G4 (0 SEHE T M 418058 Hk
1.6 SBEALNLFRT

ANEUIF A S PERE 2K S MR KL 5 0 A7 5 R
T Y1 F . U R 88 28 KL G b BB 2 Bt 3
i I ST BR N IR R A B R b T)
W B S ORI A — B0 . b OHUR L Ak
B -PUMOR of S AL /G (PAP) BE R . 3L 0 0 %
(DAB) I (o R R R L 3% 8 MU K LIS W & 7.0
BN Mg HBeAg MR B, WA HBV Ik
HCOC P8 i 3 &2 7 SRR 7 80/ BRI TE 3/ Bl
HEZH ZE0h5 A 43 504 D BH A/ BH P ot 1
1.7 Northern Blot %7

KT 26 RNA 42 HCR I TRIzol i 7] L #5: 1k
FEULIH BT, 30ug MM RNA DL 1L 2% 4 i
AEE S NS W E RS B SRR TR R L b (0. 01
mol/1. NaOH-3mol/L NaCl) # El) 3] GeneScreen
Plus e BB, 5% PHRiCH HBV @ K44 .
X-ray R -70 C 1452,
1.8 Southern Blot 4 #f

IFEH 08 DNA B 32 B0 2 B 2 1 50 B 44 1 4%
B . 20pg Y DNA DL OV B 0SB EE I 4 65
REE T H B2 Ml (0. 5mol/I. NaOH/1. 5mol/L
NaCD H 3 E1 8] GeneSereenPlus J2 B | L™ P-kfid
B HBV 4 KEFFR 28 Xoray R H-70 C ] 5% .



FEFF LB RRE QRN RER R E 567

2 #X

2.1 XB/NBER HBY EEE ffnkix
FEHEE 1.4.7d, 53507 — R/NBRAFRE R B
R B) HBV & i w4 [&] & (Core # 3¢ HBVD-
NA), [F B 7 # i 2] ik DNA, o — R sh ¥ iF 4
WP Y R E HBV RNA #3249 (E 1,
2.2 MEFEHRBEEHBE(SALT)KF
EHES Id. /P RMHE ALT BEA &, X F
688+ 141U/LUEHE<<35U/L), &5 4d BRE F &
ZE81+40U/L MBS dMEZFEEKFE.HR
5 10d 5 15d X BUK/K - 30 (48 £8U/1),
20d LG EIEH .
2.3 NEHALARETK

A B
E 1 /AEAFAE HBV 5 5E iR 5 R
Fig.1 HBV gene expression and replication in liver of
mice injected with HBV plasmid

A:HBV transcripts detected by Northern blot analysis; 1, No RNA
loaded blank;2,Mouse No. 78 of day 1;3. Mouse No. 24 of day 4. B:
HBV replicative intermediates detected .y Southern blot analysis.1,
No DNA loaded blank;2, Mouse No. ”8 of day 1;3, mouse No. 24
of day 4;4, mouse No. 47 of day 7.

® Z2 FS HBY BER/DEBATHZ HBcAg RiX
Fig. 2 HBcAg expression in the liver of mice injected with HBV plasmid
A,day 1;B.day 4;C. day 7;D, day 10;E.day 15;F.day 20.
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Fig. 3 HBV viremia.
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