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[ Abstract] Objective To establish a method for direct sequencing the PCR
amplification products of complete genome of hepatitis B virus and analyse the se-
quences. Methods The complete genome of HBV were amplified by PCR. PCR
products were sequenced directly. PCR products were resequenced to evaluate the fi-
delity of the method. The genotype and YMDD mutation of HBV were determined by
phylogenetic analysis and alignment. Results Eighteen complete genome of HBV
were amplified by PCR from 20 samples and the genome were sequenced; the fidelity
analysis showed that artificial mutation rate of the method was 1%o. In 18 samples
which HBV complete genome were amplified, 10 cases were genotype B, 8 cases
were genotype C, 2 cases were YMDD mutation and both were genotype C.
Conclusions The PCR amplification products of HBV complete genome can be
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sequenced directly, this method is simple and convenient which can be used in se-
quence analysis of HBV complete genome on a large application.
[ Key words 1 Hepatitis B virus; PCR products; Sequencing
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1. IyE - Wede 20 BB 12 s B Z BB 4 B 2 I, 1 y& HBV DNA 5 B
10° ~10° ¥ D1 /ml, Mt 3E-AETF - 70°C 0kAB & -

2. FERF: ZBFR BT LEFEA PCR P85 [ ¥k BICHR 1, W3]
Y{# A Primer Premier 5.0 {411, JFHINE 1, B LIBEY TERARAF G
HBV £KZ:H4H PCR ¢ #1007 50 LA 1. DNA 2 PUAN & ( QIAamp Blood
Mini Kit, Qiagen, %[ ), LA Taq B ( TaKaRa, K#% ), BefE FIPGAFI & (E. Z. N. A
Gel Extraction Kit, 32[F Omega Bio-Tek /A ] ) , M 71K 7] & ( BigDye Terminator Se-
quencing Kit V3.1, ABI, £HE) .

#1 PCRAMFTIY

EL7) FHI(5 =37 ) AL Cnt)
P1C +) TGGTGGCTCCAGTITCAGG 61 ~78
P2(-) TTGGTAACAGCGGCATAAA 806 ~788
P3C +) CCTCAGTCCGTITCTCTTGG 651 ~670
P4(C-) GATCCAGTITGGCAGCACA 1404 ~ 1387
P5C +) TGCCAAGTGTTTGCTGACG 1174 ~ 1192
P8(-) AAGGAGTTTGCCATTCAGG 2538 ~ 2520
P9C +) GAAGAACTCCCTCGCCTCG 2373 ~2391
P10(-) TTCCTGACTGCCGATTGG 3154 ~3137
P11C +) GGGAACAAGATCTACAGCATG 2830 ~ 2850
P12(-) GAGAGAAGTCCACCACGAGTC 271 ~251
PBV1( +) CCGGAAAGCTTGAGCTCTTCTTTITCACCTCTGCCTAATCA 1821 ~1841
PBV2(-) CCGGAAAGCTTGAGCTCTTCAAAAAGTTGCATGGTGCTGG 1823 ~ 1806

¥:PBV1 I PBV2 3y HBV &K EH PCR 3 H51 4. KA IER 7 EIWF54; AAGCTT 5 Hind MW EETIALE -

3. FEAULS: 3100-Avant FUE/0 47X 2700 # PCR (Y ( ABL, £E) ; BB R
BEAWERGE (VL AF], HE ) GeneQuant pro RNA/DNA & &M ( Z 35V
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T, B i) ; P B 25 e 45 (Y ( Eppendorf, fEE)D

Ny 37

1. HBV £ ) PCR P : f5H Qiagen /A F] A QlAamp Blood Mini Kit filii}
Ity HBV DNA; PCR & W& Z 50 pl, & LT ili43r:10 x LA PCR Buffer 5 pls
LA Taq(5 U/pl) 0.5 pl.dNTP Mix( 10 mmol/L) 2 }LI\EJI% PBV1 #1 PBV2 (25
pmol/L) 4% 2 ul 44k DNA 5 pl.ddH,0 33.5 pl; PCR i £5/4:94°C 5 min,94°C
50 s,60C 60 s,72°C 4 min, 3£ 35 AMEH,72°C 10 min, 4°C{71E . PCR F=¥347
2% BRNEREEE YK, 5 Marker X AW TR G, Y1 FRERMEY W, FZH O-
MEGA A7) Gel Extraction Kit iZF&EIWT=Y. 729 B s 2 DNA B ahiE
YRR -

2. FHMEF SN R 1 AW FESIIERIE AN 519, LR 4
PCR 7= itk Fi3e B ABI /A F] BDT V3.1 ZEHRi0 AR o 2 1k 78 3 3 15357
& 7E ABI AF] 2700 & PCR X _E#ATW P SO BL . RBL =¥ 2 4fifk J5 Fl ABL A 6]
3100-Avant % DNA FF4HrA 0 E P 5] . 75803 F ABI A ] i) Sequencing
Analysing 5. 0 434750 #7: F§ DNAStar 343547 F 5 M BF82 - LU #E4b 4
MR ClustalX 844 -

3. REMSH K ENE2KERA TP BInAEHH LR T E#ITHE
WF, L FHEMZES i e 55 ER P RABR.

& =R
— HBV £Z:RH§ LR
20 B E A 18 FIXY HEH 3.2 kb 24 R/MK) DNA J B, 5HIMYI&
(E2).

r Bl
PFEY1TEM. 488 PEWHFEE - 5005
.

B1 HBV 2KERL PCR 5 M 7 5HRME
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- 1 2 ] 4 5 M bp

&2 HBV £FF4 PCR ¥ H& 4= H Ik E
— DFgERE O
1. HBV R HEH RS %407 BTl 18 #k HBV £ 2K $%] 5 GenBank H145 3t

FE HBV 2% iR HFN 73 R ERALM PR 18 #k HBV Ay 10 pROV R
% B(DQ448619 ~ DQ448628 ) .8 kg P I C( GZ-LWC. GZ-XF.DQ246215 . GZ-

LQY .GZ-CHF .GZ-HJ.GZ-CRY.GZ-DYZ) , L& 3.

2. P [ YMDD 407 DQ246215 1 GZ-DYZ Bikk HBV &4 YMDD A5
5, Hor DQ246215 &4 YIDD 28 5 .GZ-DYZ &4 YVDD 255, ¥l B A C.

3. REAEAMT: BN 2K EFH T B aA BN P4 RS RE TP
THE, S REGTFRETREN R E2H, ARSIRHINIZEFRRETRY
R 1 %oo IR UFEEZTREW, TIHEA BRRRAR .

W i

HRfZBFRRFEEEFAN TR ik EEG 2EEH RN F L X B
PN P BAEEB . ASCERN. T 2RFRRFEEERY PCR ¥ 1Y)
HENFR 7 A HBV 4 F AT A K& HBV 28 545 75 T BB 5% 3 AL 187 £
W EFHFE

HBV EF A AWEF 40+ WERKEA— KiE(L 588, sk KEE
B, 243200 MEFFER. EEE(S) RHIESE KEWTZ, ARKERKER 50% ~
100% , $ERYIEMRIE 57 -3 P AT ZEARSFHESE3 - WA BER TR,
MHAESERKER 5 -l B X SRR i, @ 250 ~ 300 M4 F BRIk AL
X, LA4ERF DNA 43 FHISRIRE M - FEREMEAR S, BIgE S -siSA — A 11 A4
bp 40 ) B4 E & 5 ( Direct repeat DR)5’ -TTCACCTCTGC-3’ , % DR /i F5§
1824 NMEFEREFR DR1, A T4 1590 MEFBREFR DR2, 7R B E il FRE/EM -
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B3 Frilldnds 2R P 5 A& 2 R 5
HBV SRR 75 1 R G0

HBV IXFh A SE 8 i WU 45 A8 X 2 K ZEF 4189 PCR 373 LU R ¥k -
A3CR A Gunther By J73%' !, 72 HBV SAEEFF3RGR O A3 T —X4 5149 RT3
HT HBV 2KERHSF- ¥ PCR Yy HHEKABREAET 1 kb, T H—#
i) Taq BEARA 3° -5 SMIEE M, BOS RA SOB# by K B i Fr B A i
# DNA REEEEA 3™ -5 SMIEE M, REME LB, HEMTRY MR
BAR, A8 T B BRI R Ap A - A S M 36 F B R AR EL M BB ) TaKaRa
LA TaqTM DNA R&H, B EA 37 -5 ' SMIEETE 1, fB2 EERBARNEFH
MR, HARE AR R L A B Taq BEAY S LI L, WP HMMB N EZ MY . A
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BB A ST T & 10° MNE I A F i TR A ST 9 18, 36
HH Itk F B ML - #E DNA W R0 &5 T AR S i e F 35 B ABI /A F] K Big-
Dye Terminator v 3. 1 3AF| & %A H &2 DNA M FHMERR & B TIAR
%Y DNA BRI FF (5 PCR =9I E) X FK A Bl 7 3 2. AkpfE
EWothEW: BEBRESRA N 1%, H X RBNFEZ T BRES, THH A
BRREURL A A LT HBV £ K ZEEM PR ER LS - EE T . R
PCR LI B X HR, N2 PR T 2 75 T S

HBV 7e18 EANKEFER 28R —F B, SR o B P 1
441 PCR P i — SR FRA . # A HBV 2K 2K PCR §17™=¥)
HENF R 2B RN EIREREFN AR EIMRERRERN T
FEL . MK PCR F=¥) 5 A BRI F T, KRR —RERE
o, A BBRFBEANMREBRREHRAWFEIRER . EF PCRY =Y HENFS
SLREN P 4h R 2 B2 i A0 A #E17 -

B HETHIE, #ER HBV ZEAEH A ~H8 A A BRI T A/D, B/
C, Ba 1 Bj AR EA K. HERE —EMWHIRS 7, WM RIBLU B.C HfTHh
¥ RERY BB GEE L CER RS, AL R BRTARHX B
BC10/18 8, T C Z L] ( 8/18 ) B, 1 BH 4% s ) L S PR R 7E B B 1Y
=5, 5HE—.
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