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32 WR 5 . WT9E LB 20T (Hepatitis B virus, HBV) DNA 7E 5 UIIRJG 0 B8 15 551 L 380K, 40T HBV L V24 41 fifd 3
EAEITREYE . ORHS Ty ik B SUBRIWE o 00N 52 LT S 22 Ji S5t 08 DOSPER 2% (¥) HBV R, A M Bl 5 FEIME B & A0
fiC, FH 26 )54 4272 (Fluorescence in situ hybridization , FISH) 237545 0 5440 Jifa JVR R — 4 i VR[] J§4% th HBV DNA (WAF AR5 50, H 4
SR EE R Y. (Reverse transcriptase-polymerase chain reaction, RT-PCR) 53 %0677 4G N HBY K& R 7E — 40 i Jify o (1) 55
St AEFRAN AR —gh BARIA) J04% A AT HBYV DNA BHPEZSZEAE %5, RT-PCR o DA 389 HH HBx LR R R 4601, S 9ot th ml L3
HBsAg FAPEfE 5. 4516 HBV DNA EAMEVEETAAN RS, 7T LSS 200 SR N, Sl A SRR RS T e N SN BE4N L, JF 7 30
RGP A ik . $7% HBV AT n] e ol Al 1t 2 A 40 O kAT T AL

GBI ] LRI TE DNA; SIS R6E; REIRIG; &AL

IS Q345.21; R512.62 SCERAR IS A LHEGT: 1004 - 616X(2005003 - 0175 - 04

[ ABSTRACT 1 BACKGROUND & AIM: To explore the feasibility of hepatitis B virus (HBV) vertical transmission via male
germ line, the replication and expression of sperm-mediated HBV DNA in mouse embryo were studied. MATERIAL AND
METHODS: Young adult male mice were injected with HBV DNA-liposome complex. These males were serially mated with
superovulated females 2 days after injection. Fluorescence in situ hybridization (FISH) was carried out to confirm the
integration of HBV DNA into male pronucleus and its replication with cell division in embryonic development. (Reverse
transcriptase polymerase chain reaction, RT-PCR) and immunofluoresence assay were performed to observe the expression
of the HBV gene in two-cell stage. RESULTS: FISH demonstrated that the male pronuclei in some one-cell embryos and
the each nucleus in some two-cell embryos presented positive signals. RT-PCR showed the specific bands of ¢cDNA of
HBx DNA in some two-cell embryos. Immunofluorescence assay presented the positive signals for HBsAg in some two-cell
embryos. CONCLUSION: Our results provided the direct evidence for that HBV DNA are able to transmit vertically to next
generation via male germ line.
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FOER X W HEEAERE (True vertical transmission) — ZUHF R W7 (Hepatitis B virus, HBV) J& 15 1] BEZEHS T
SR B AR AN N S0 T G, FESERTIN RS 7 EREN TR AL R O X U T ST 1985 4F Hadchouel
A0 B D A, Ko 7 BTl B R S RE T A AR % BURLEE 17 0 HBV IEUSE ORI AN 3 A S AT AR
BT MAFIESE AR AR A M I SRR RS AR AR HBYV DNA, b 2 4 0 IR, BTRAE
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e T HBV T RES AR A A AL IR AR % . A A
Davison 55 '\ HBsAg 12 P45 47 2R 40 o bk 2 b 74>
T4 3.2 kb ¥l HBV DNA, FHX$27R T HBV 4L 5H 4
WAL SRR T RerE . BEJS, BP9 2% 3 B9 O 45 I 5 B
HBV DNA 7340 T-52 N & ARG 40 % b, Ak HBV
DNA A B DU GOR S B AR T AN R 4l .
1999 4, EIIMAE BT ABCAR TCAEAT HBV J& G b &1 55
PEZ HBV #5487 # B3~ g LA I tH HBV DNA, Jfll 7
ST T AL5EKS T HBYV DNA 55 )LILiE T HBV DNA /7
H1) JIAZ LI AZ A R [R5 98 % ~ 100 %, A HBV
AL EAEFE W 0] e PR A T 40 F/KP B E S . 1X e
W HE— DR HBV &R 7 Fh R AL HE 35 e T 3 Fl
S HL At o

SR, FH T4 BT A A5 i RIS BE AT ARG, o
RANIRUT HBV B RS 7 DL G J5 kG 1 0 7 3 IR i
P A A W (A SCHRIE &b o PR, FRATIAH 5UR) R
JAARALZE HBV R DNA J5 5 31 28 2 48 21/ BRI =2
Foo ARG MBS B HEME RS 78 o7, ok 4 g 3
B ARG, X SURIRIGEAT T HBV DNA MI{E7E
DA B R 52 1) 5 20 5 T R I, BAJUIA HBY B IE &
b A B AL R A I IR

1 MRS

1.1 LR EIIMCNEL MR 4~ 5 RS, HE
B 8 ~ 10 JA&, 1 A 58— B KSR sl

1.2 AMNEERE VR pBR322-HBV DNA Hi % —
TR R A0 L A ) 2 ST = DA T % B

1.3 EERM 25D RE R

(Gonadotropin from pregnant mare serum,PMSG) 5 A%%E
JEAE P ¥ 2 (human Chorionic Gonadotropin, hCG) 4 H
TP B AT BR A W) . I8 B4R DOSPER T 4
Roche 2w, % )6 i A7 2% A8 i /1 &« Avidin-FITC,
Biotinylated Anti-Avidin 4 H 2 Vector 2 7 ; ¢ 6 JFAT.
e A8 BB bR ] W A & W A 3E E GIBCO BRL,
Cells-to-cDNA  RT-PCR {7 & % H 5 [ Ambion 2 ], Bl
FH L G 9 9 R G008 B G Boster A 7], —4: /N
HUN HBsAg W) E AR E I H A vl .

1.4 ik

1.4.1 VEFAPRKHEIE K pBR322-HBV 1l
N7 EEZ AW B DHSa, BT 2R 15 55 2 0 ik
Jo s BRHCPHE FO R, KRR, shddalifh Jiokn ), Fok 2
W 700 pg/ml, B - 20 CHH.

1.4.2 UKL pBR322-HBV ¥ i EeH] Lk
f£°F, HU pBR322-HBV Jlifi DNA 1.5 g, 1A HBS
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Hepes-buffered saline , 20 mmol/ L. Hepes, 150 mmol/ L
NaCl, pH 7.4) ZZMEE 50 pL Beil % A ¥, FFHEL6 L
JIg Jii#& DOSPER HIN 44 1. HBS 22 % 50 1L I
B, 4% 1: 1REG AW B, HT 20 CHAE
15 min LAJE BRI - DNA 59, ARG 102G
FOREE U N Trypan Blue  (Sigma) G4k} 222K 4
0.05 %-

1.4.3 pBR322-HBV DNA b S A HHLH
P I e e A B, 0.2 90 130 B LU Z2 BRI, PSR A
BRIV BERBESS, P S 40 e G 9B 4T R 5 38
M2 rp, BROTESS 25 oL, A7 UL IEET AT B s A
FSCHE €5 o[RBT YT R, R, VR B AR B R UK

1.4.4 FRRRGAMIRREE ML/ BB A
1 d, BRI PMSG 15 TU, 48 hjio, MEIEE S hCG 15
U, 5FARGEHERFELR . KHR 8:00f 7, fBHiE
¥ 22, 53 il TS hCG J5 18 ~ 20 h 51 38 ~ 40 hs
FHEG08 d F R AR A0 /N B, O San O, 8 O A i 4
PP R B 4 YT I

1.4.5 % )6 R AL 2% 3 (Fluorescence in situ
hybridization, FISH) W JI6 40 )il )+ )2 FISH 2258 WA %
jrﬁj‘([wlolo

1.4.6 ¥ FREEHERNY (Reverse transcriptase
polymerase chain reaction, RT-PCR) #2H{ RNA 1 5¢ % 5%
1) S2 16 20 TR 42 B Cells-to-eDNA 58 771 a5 Ut BH 15 v ) 9 25
BT, RS PTIHI DNA AE D B 14 HBx 5
BB, 5149 i TaKaRa 2 & & &, LWE5I9: 5
-GAACTCCTAGCAGCTTGTTT-3>, K Wf 5l ¥ : 5
-TGAACAGTAGGACATGA ACA -3°,PCR F£/7: 94 CA&PE
5 min 5,94 C 355, 60 C 35s, 72 °C 1 min, 301
PEIA G, 72 CCIEA 10 mino F W 1.2 % Bk
TE B HL vk FE A FH VR4 Z5E (Ethidium bromide , EB) %%
AT 8T, § 3= TIH R/ R 591 bp, A BCEA
HBV HERIAL1) X X .

1.4.7 SRBERCKW Wl anMe, R
WA ERG (pH 2.5) ZEBRIBEWIAY, 76085 &8 6
(Phosphate buffer solution, PBS) (pH 7.4) " ¥E¥H: 3 K,
%2 RZRKHEE (% 0.5 % Triton X-100, 0.5 mmol/L
MgCl,, 5 mmol/L & —FEXEH LFHDY L1, 50 1mol /1.
HZ IR ) i A HE 30 min, 10 % L35 B 5 A 50 pL
/NERBTN HBsAg BUfh, 4 Cid . PBS Uk 3 I, FHIK 5
min, M1 50 oL ARHTE 1gG (—HT),37 CilhH 1 h, PBS
Ve 3K, IR 5 min, 50 588 R 22 (Fluorescein
isothiocyanate , FITC) A ic R AR 240 19 =31, 37 °C W&
1 h, PBS ¥t 4 X, &K 5 min, il {5 1 (Propidium
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iodide, PI) & 4% OLYMPUS %6 i

EH,

10 min,

2 4 7

2.1 B4t FISH 4%

XF 2 A M fﬁﬁﬁﬁ@%%ﬂ@ﬂﬁ&ﬁ FISH,
# 4 HBV DNA FHPEZ4 A8 (5

A DL Ji

Kl 1 FISH 4. a0 M v (M Rk S R , B JSURZ 9 7T 1 HBV DNA
FHPE 2S5 5 (L T2, 1 000 x )

Figure 1 FISH results. Showing positive signal of HBV DNA integrated
into the male pronucleus in onecell embryo (arrow,1 000 x )

2.2 _4iMRE FISH 4%
X 4 R IEAT FISH, 7] WAEAS 40 B i 1) 3 A% 1
4 HBV DNA FHMEZA0 155 fﬁﬁﬁ{/ﬁv Iﬁ%ﬁxﬁﬂ%—iﬁ@rﬁﬂ

IR N| T
MR I HBV DNA BHYEZAE (S K

Bl 2 FISH 4R, A: PIPEX IR bR I HBV DNA &5 5 B:
40 EPEﬁz A% (200 ) € D: & B BITECK, P74 6] 4]
AR WL HBV DNA BHPEZRAZE S (k73,1 000 x )

Figure 2 FISH result. A: no signal of HBV DNA integrated into each
nucleus of the control; B: the nuclei of twocell embryo (200 x); C
and D: the amplification of B, showing positive signals of HBV DNA
integrated into each nucleus of two-cell embryo (arrows,1 000 x )

2.3 _#ifujif RT-PCR 4R

X RT-PCR R 5 FH 15 ~ 30 A 41 Ja i 7 R A
Ao VAN BT R — AN Bk TR A OR RAR, o —
AN A9 VR Ji 00 P A i A T s e S g o 5 SR L AE R AR

R IR S TR B A i, P AN B ) B34 TG BH A 4% iy
(K 3).
2.4 ZHIREIE AR RIS R

T MR R L 3PS S A P . — 2L A DA
A, Ji— A H] PBS ANE —Ht (VM EFTA HBsAg) 1E 4 B
KRR JLAR SIS A A 8 A AR ] o AR A e my D0 BH 44 e
BETE AT BITEXT BB R ILAE 5 (K 4) .

Scy
Q)Q‘\:\ C]W

N )

s GO

3 4R HBx F:P(¥) RTPCR 4. ¥Kii M: DNA Maker
(DL2 000) ; Kl NO: 508 [ CBIRCY KTRK) 5 9k 38 N1 BITEXS TR OR
TN ) s VKOE S 4N IR RE A

Figure 3 RT-PCR product of HBx gene in two-<ell embryo. Lane
M: DNA marker (DL2 000); Lane NO: minus template control (-T);
Lane N1: minus reverse transcriptase control (-RT); Lane S: two-cell
embryos

K4 SOkl R. A BIEXTIR, RILBHMESZOEES:B,C,D A
[ —A A MR FE A B: AIRA55E (200 x ): CD: B4~ T4l i b %
z/l\ﬁf?éﬁfmpvﬁqfﬂ AR E (F7 kTR, 1 000 x )
Figure 4 The results of immunofluoresence assay.A: no signal in
negative control; B, C, D: the same two-cell embryo; B: the embryo
in (200 x):C and D: the positive signals within cytoplasm of each cell
in twocell embryo (arrows) . Note: C and D have different focus,
(1 000x )

3 i @

H#l, XF HBV DNA Z42 58 40 Mo 1 B AL 7@ 2 11
BT A T AR U E SE T B o BLAR LA 278 N I B i e
A2 5 Southern ENIE LA K FISH BIARALE SRS £ B35 A1 L
55 5 0 - G AR B B A, BCRORS T P AS I 3 T
B I HBY DNA M-8 (RS AT REAS 200G Il i 52 kG
e AL FR 25 W i r‘jﬁkzﬁ%ﬁﬁﬁﬂﬁéiﬂﬁa 2002 4,
Huang 55 "/ FISH 7t 12V £ B2 38 (RORS 1 Stk
WS FHE R HBV DNA 244815 5, B R4 T HBV
DNA 7ENKE T4k 1A G 0 E AR o S50, A5
AL S IR SRR ZE 1) PBR322-HBY TR 5 1E
TN (CHF 28R 5 A B ) Fmk RS+ L7
J& 5 4w B OP EAT AR SN2 K, 9T FISH AT RT-PCR
AREEN T HBY BPAE SR IG b S A s, R
HBV [0 22 3 AL R AL T B R .

5 AL R RSN B IR AR RN, FRATHE IR i
A, 1) KL L e B I AR Y, AL R P A58 9 A
T AR B ) R AR N SR AR T 45 7 T HBV DNA TRRS 1
BE A NI 56 1% 52 R L F 5 DA S Ik 52 K HORS 145 s 21

50 HBY K& DN Re 5 AT Bl Fes MR FKF IR
ik
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HOEWE 5K

LB

B S FISH Rl 7 540 i iR HBY DA AE I L
Ji Az L AE A, K E] T HBV DNA BH PR 22 A2 A5 5
(K1), B HBY JEPRI S 3 52 A5, AME AT DU Lk
M HAEW HBY IRS 70T LLSE U RS IR, JFAE SRS
WK HBY FERH B2 KGO0 4K J5 AR I T 7632
KON SE R — IR IR J5,  HBV HEDRIE — 40 Jf v i)k
& (E2), —gIER A7 4 A% A HL HBV DNA
FHPEAASAE S, RIS T8 TIE 4L A 89 HBV DNA
BE VR I 40 i 2 2k A T T AR

AT RT-PCR ESE T £ — 40 J IR 7 A4 HBx
BRI mRNA (18] 3) o o4 T ORUE RT-PCR 45 2R (O HERATE,
FEJRJIG 40 2% 2 ) 5 Y6 ] DNase AL 2E, AN IS BESL T 2
ANEH PRI, — AR AR S sl R, AR IRTIR — 4
(Diethyl pyrocarbonate, DEPC) 7K AU 5 i s g 5 FE AR —
ECREAT S 5 1 cDNA, FEBR T W] el B A7 A T IR
¥ HBV DNA: AR B RGRERE b, s — A FI
W, R K AR BEAR cDNA, ZEATH 3, 3XAE— okt v] LAFE
Fry B rp T Re g RV B I, FEASRERS Y
HBx FEDRVRE Seafy, 1 IV BROA AT 45417, S 7 S Ly
SE ST, 5 B T 5 R 41 2o s 5 X ) HBV
DNA /& RE AT ek 1) X — 2515 Al RS- 16 R
FIWTE AR — 80 P FERET RT-PCR Kl 2 )5, St
— B AR TOCHEARK I T HBY HE PR GE 45 75— 41 i ik
HR P HBsAg, M 4 th, w] LUR 2075 40 R 1
ARG R ERA W SE I 9615 T, Hoar A T %
H, ZEE SR T HBY JEDR REAE AR /N B IR NG b R
FEH HBYV BHE SRR L)

AT BIF 5T 4 A AUE S H RS 57 21 OF BEAH I b i)
HBV D GE % 75 R 5 40 i vh Z AL, Bk O
B T REE L 2 JUNG 1 m) AUE R HBY /AL T AR T
FUHISEER AR, O HBV MU TR AL iRt fe it T H
LR FES .

LA TR 1O -8R, A MR PRI S 381 S AL 7
il & FE I BN (testis-mediated gene transfer, TMGT)
(1) — P F-BL ARSI ITE R FHRESE T “ S AL ik
A8 " REAT e DRI IR R AT P

(B30 - BT B — A2 2 DLSP- 04% 208 pBR322-HBV DNA
AR, B2 B DU 1 R B R BRAE g i b 4 T AT A B . )
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