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Low copy number amplification of full-length hepatitis B virus gene and
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[ Abstract ]Objective ; To evaluate the replication of virus by extracting virus DNA from low copy number of hepatitis B virus (HBV)
serum samples,doing PCR amplification to acquire full -length HBV DNA fragments and transfecting HuH7 cells with full -length
HBV DNA fragments after treatment. Methods : Primers for fragment and full-length amplification containing BspQ I restrictive en—
zyme cutting site were designed and HBV DNA from patients was used as templates. Full-length HBV was acquired by nested PCR
combined with sectional amplification. Closed circular DNA was got through restrictive enzyme digestion and T4 DNA ligase ligation.
HBYV replication level was analyzed by Southern blot after HuH 7 cells being transfected with closed circular HBV DNA. Results : Five
complete HBV genomes were successfully obtained using the new PCR method. After digestion,ligation and tansfection experiments,
Southern blot results all supported replication expression. Conclusions ; This method lays a foundation for investigating the correlation
of different HBV replication levels and DNA variation in patients with low copy number of virus.
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1.1 ##

L1140, Bk ZAEAR  HuH7 410 2 A S50 2 A7
fit HBV B 44 1.3 F5APHYEXT B R peDNA 1.3 FH AR SE
W S AEIFRAAE, S5 0 HBV /N = FHEE LT O 5% DL <
1.0 x 10° TU/mD) B F 2 PR IS B R 24 B L B Be ki 36 R
112 i JEFEHE 41 DNA/RNA $2 8GR &, 5 Mk
PCR lifbisFi & 3 bt RARAE YA R . DNA A7, I A
AR & (DNA A-Tailing Kit) , T # & 2 84385 & A
TaKaRa 2\ H] . /NE BRI G ) Promega AH] BspQ |
FEUTEPE P9 DD R TADNA 354280 1 NEB AR . MEM 4fiff
KR GRIA B Invitrogen A F), A1 4485 X~tremeGENE
HP DNA Transfection Reagent lJ H Roche /A7), LB 555555
Ty IS WA & A _LERME Y TR RO A BRAF],
DIG High Prime Labeling DNA and Detection Starter Kit I ja{
F &I Roche 23],

12 F#

12,1 BT K HBV £3ERA 0 H 2 B, /i T4k
Vs Y B TR, BT P 5140 F1823-
R723 Ml F1852-R705, /B T ¥ #4519k F381-R1825 Fil
FA65-R1770%, 2 KA 35591k QF Al QRPY, 5| #7451 W3
1, BT Yt e se A= YA BRA 71L& .

#1 HBV HREEKYEHSIY
Tab.1 PCR primers of HBV fragment and full-length

amplification

F1823 5’ -TTATGCTCTTCTTTTTCACCTCTGCCTARTCATC-3’
R723 5" ~ACAGTGGGGGAAAGC-3’
381 5" -GTCTGCGGCGTTTTATC-3"
R1825 5’ -TCATGCTCTTCAAAAAGTTGCATGGTGCTGGTG-3"
F1852 57 —~ATGTCCTACTGTTCAAGCCTCCAAG-3’
R705 5" ~AGAAACGGRCTGAGGC-3’
F465 5" -TGCCCGTTTGTCCTCTA-3’
R1770 5’ ~CAAAGATCATTAACCTAATCTCCTCCC-3’

5" ~CCGGAAAGCTTATGCTCTTCTTTTTCACCTCTGCCT
QF AATCATCTCATGTTCATGTCCTACTGTTCAAGCCTCCAA

G-3’

5" =CCGGAGAGCTCATGCTCTTCAAAAAGTTGCATGGT
QR GCTGGTGAACACACCAATTTATGCCTACAGCCTCCGAG

TACAAAGATCATTAACCTAATC-3’

1.2.2 TP DNA $2BURARAF BUHT & HBV FHM: 34 L
15 200 pl, ARYEREE DNA $2HGLH SR EZRFEH HBV 7
# DNA, T i i 50 wl 481, i T Bii 1R U2 R, 532 R
15.15.20 pl 3 345 & F-80 CIHRAE, 5 MHEAZ S 1~5,
1.2.3 PCR #"3% HBV 4K DNA

1231 55 18 Ll 1~5 553 DNA AFH, 10 x LA
I 2 wl,2.5 mmol/L each 1) ANTP Mix 3 pl,25 mmol/L
M MgCl, 2 pl, LA Tag 0.25 wl, 5% (10 pmol/ul)F1823 R723
1381 .R1825 4% 0.8 wl, DNA #5475 wl, S &5l 94 CHiE

P 4 min; 94 CAEME: 30 o538 KR B IR RIS PCR 55 C
~50 °C, -1 CHEFF, 5 AMEFRREH 50 CIRAE,30 5572 CHE
i, T R BEAE 2 min 30 s, [T A BEAEAH 2 min; 3t 35 PRER,
J5 72 CHEAH 5 min,,

1232 2591 W 14 PCR 7Y 2 wl AR, 514
F1852 . R705 .F465 R1770 4% 0.8 wl, HoAth s B AR £ 5 52 4%
PERIZE 1 %8,

1233 H3RYWFEEY ) 4 PCR P B
AR B AT 1% RSB AREE A FL Tk , B B 451y DDA [l i
4lifbJ5 P52 DNA W, R B T 5 A B 4% EE R HE 1:1
T7PCR flEY 34 RIVIR R R, I BT R BT E RS
YRR, R 45 A - 94 CHIAETE 2 min; 94 CAEME 30 5360 C
IR 2 miny72 CHEA 2 min; 3t 10 MEH, S5 72 CEER 5
1234 4RV HMHBY &2KYH) W& 1 PCR ™
W2 Wl BB, 51 QF QR £ 0.8 wl, FA Rk R IR AT,
SN S5 194 CHRZSHE 2 min; 94 CASHE 30 5355 CIR K 30 s;
72 CHEM 3 min 20 s34 35 AMEH, 57 72 CHREEM S min,

1.2.4 HBV DNA K31k PCR &Ky 152 = sE IR
L PR IRl ARFIE I A FOSEETR A AN T 2 A iR S
PHEREAR R K HBV 43K DNA 53] PMD 19-T vector
FRA TR A R I S8 5 |, -80 CARAFEBAPEBURE , 218 Qin
SEBI 7, LR R 554, PCR §3 A3 BHBV 4 K
DNA, =28 1%B NEWEEE IR L UK i I s, i RR il 44 9 DI it
BspQ T X Il e 5 Be 147 g V) 9 2l AL w10 7=y , K )5 8 2
T4DNA JEEREFIE T 1 16 Cad i 3, %45 7= 9y Bl A 31k
HBV DNA, i =#H PCR glifbik i &k tralifh, stk
Yres T Y HaH7 4,

1.2.5 ¥k HBV DNA 7 HuH7 FP & HIKERRm 5 g
A1 d K HuH7 AR 2] 6 FLAR, BFLATMI R ] 1.0 x 10°
A ELINA 2.5 ml MEM 200353730 ,37 °C, 5%CO0,, i % 175 5%
24 16~24 h, AN YALF] X—tremeGENE HP DNA Trans—
fection Reagent g HuH7 40 RRAOAE FHH (Roche 23 7] 9
Ui N R LAY 1.5 wg A% R 1LAY HBV DNA,
HEESE S d g, A IR AN 3 o 6 FLAR P A
2% PBS Uk 2 UG, L ELHER N 200 wl 1) NP-40 41 i 34
SRR, VK LA 15 min JE ¥ R E RS 2 1.5 ml EP 45 #18
Garcia ZER9J7 19 HEIUAN ML HBV Ji 28 & i o [a] 14« DNA
LI HBV B B 1.3 f54R R AR, 4 18 DIG High Prime La-—
beling DNA and Detection Starter Kit 11 {71 & 15 B 43 i 17
HBV #4545 F0 R U AT K 45401 HBY #R%T Fn 40 i
N HBV 5 35 5 i K DNA |, #5350 & 156 W - 07 1 kA7
Southern blot, KM 40 LN HBV S5 & HilK . 40 75 H
F ELISA #:1 HBeAg Al HBsAg kK-,

2.1 HBVAEAKYT HE T-A LK

FEET B ITAY PCR P22 193 IR RIS L TR 20T
A3 HIAT WLZ2 000 bp Fl 1 300 bp K/NHIFERPE S, FTKSS
HEULE L RIE 2, B G TS HBY 254 PCR 7791l
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Fig.3 Electrophoretogram of PCR product of full length
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22 ZRALwy HBV A K 3 4F HBV 4R 5h 2 )

BRI HBY 2K FE Y% HuH7 411, W85 40 i b 37 b
W, ELISA #: 2 fFAR1C 4 HBsAg Ml HBeAg, 5 HilREA I Jy
FRPEZEAL, WLIET 4575045 5 d SN AZ.0 806, HBY DNA

H Southern blot Kl | #6125 5 i 7= FRAL 9 HBV %% YL 40 iy
J5 HBV Y5, Z5HILE S,

3.57 m S A
304 MM [ EFiE
2.5+
2.0
§ 1.54
<
1.0
0.5+
0.0
+ - 1 23 4 5

+. ELISA 50 G 42 (i A9 BA M % s - ELISA 057 &2 4%
BRI BHMEXT 5 1~5. R R A
4 ELISA % L4000 L5 s HBsAg 1 HBeAg HIFRIX
Fig.4 Expressions of HBsAg and HBeAg in transfection
cultures by ELISA assay

1 234567M

RC—
PDS

sS—

1~5. AR IFEF e HuH7 AL , Southern blot A5l & il v
{4 ;6~7. peDNA-HBV 1.3 Ji bz 4% e BH44: X BE; ML 3 200 bp
11700 bp Marker; RC. FA5HIRIR DNA; PDS. #8735 BUELZE
DNA;SS. HUEZE M DNA
5 Southern blot #:ill HBV &%
Fig.5 Southern blot of product of HBV replication

3 3 i

ARSI ST TR AKFE UL HBV Bt b 1
AT, W L 645 3 5 BIREA )
2R, PSR HBY 21 DNA Z0E8: b5
Yt HuH7 Z0ft, #id ELISA Fl Southen blot S5
177 HBV ARSI 508 FIPEHY , 45 R WA
I RAEAS P 13 29 42K HBV DNA 81545 0L
J5 BB RSO A TR M H A

H T HBV B[R4 2K I RRR 450, [l 2K
PR BN IRHE , Gunther SER1SE T4 85 Bk 9315 42
KWl T — 258 1 HBV 24 (FUEXFF45 I
R HBV B4R, R Bl I RFEAS , — 20k 1 4
KILVFICE S, A SCGE S5 X HBV JP AR X
BIHRE ST AT o B 4 S IR 3G 1Y 0y 42
BT R RCR 2 A R BAAA 240 AR E



— 428 —

BERERKZER 2013 £5 38 H5 4 #1 ( Journal of Chongqing Medical University 2013.Vol.38 No.4 )

ANECXT, R B2 (R ANEC X X AT R 5 [ e
Bk A KA B, e 2T T B PCR 3
HEFE DL HBV 45K DNA #9746, %5 TR
MLIEREASIREE DL HBV 14 Kol 4 v o HLA 55
U RN, R Ry S SR S R F 9 o T DA R 4T
(EY/SRENE 21

A SCHARE HBV 2Ky 1t 8 vp iR AR
REMEHE R P~ R S, I ELRAS S 3 B9 B 3R,
FEASCH, R BE T 5 R B T #E TR EE R V% PCR 55 C~
50 CHIAME T RS BIALF P HROR  fERm &Y™
Rk R B 1 5 R B 5 28 5 B R e B DAl L B8
BAF ARl A A SO RGBS VAR ZR R 20
KR G BRI, A B AN E /N, 24 300 ng
FEAATAS B R AOR T 2 DR BEZ A 2 240
AN AN X B3 | 1B R AT RE R R 60 °C;
R IVAEIEL 10~13 MGFREIAT, A SCikE H HBV 4
P A A0 e HsF [ i 5 0 P 5 i 34 in o] B
B s AP ol [ AP TE] 2 min AT RSP
A HBV &K,

£ HBV FrBe i K e Ky s & 80, S I
B DNA 1B B S B2 v il B K B[R] =20 “CHRA7 ]
REREANIL PCR 942008, A A B e S U DN A
ARG 38 R B R A AR e i Rl K — B
) J PR 4G T BN A i IOk h 4
R, %IRRT EE DNA MREAR SRS 2 KA
S AE HBV Jk 7 DNA #2805 R 170 £ 4y
SEARAT , I HS 78 0 B 0] Pl FH DA 5 28] B g 21
N

MG RATGHE DL 3 1003 b 4 K 9 15 45 81 HBV
DNA J& , aifaf A TP S 48 e o Rg , 2 i
SRR, ALGE R8s HBY 4K DNA dfid
2R BRI A 1.3 A5 T vu e 1) A% 6k
AR T (10 pCDNA3.1 TR ) , P38 2 K il 4% 3
H IR TR YL AN , A IEAG TN HBV 7E 41 i
(6. T FIKSF-, XA vk TAE R, Jovkads A
T 1sF (1] A X 2 2 R AR TR) s 1A G T RN A1 1)
L, ARSEK R HBV 4K DNA M4k #0907
2, A] LLSE A [5RERI 45 HBV 1.3 fi5 A 8 2H 263K ok 1Y
R, WKW B TAER, A PRE HBV
4K DNA #14F cceDNA B HA4 YL HuH7 40 fifg n]
DU KRR B AR HBV AR IR 40 i IR 25 kit
GANIEE ST BRI, X 45 HBV FRAR 3 B il K-
VT R 2 WS, A S TP A2 1Y 5 FIHBV
DNA i1 Southern blot Kl &2 il Hp [RI {4 , 45 5 7R
WA RERL, JEHRBL, BRI AR A /N =

FHIY HBV FEA , ARSI T8 KA 2
e ATLAE 3] HBeAg MRS 8] TIRE (K 4. &
5), WG HE R A B 1 HBeAg KA BE J1 S B4
4, T I ARSI 75 381 1 45 R (HBeAg B ) AT REAS 2
H1J% 5 DNA JF81 3 LAY 38 2 AR S 06 37 e ok 1Y
Xt HBV i IRFEA (RSN il 7K - PFA 05 2% B % i
TR B () DR B R TE 0 R P9 %) SRR SRR A 7o,
e WF I FE DU A L3S o HBV R8I0 H 3=
HlZKF- 55 DNA JPFI 56 R FT N 564,
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