AR AT S 2008 4F 2 A5 29 %55 2 ] Chin ] Epidemiol, February 2008, Vol.29,No.2 - 177 -
- S 56 22 F 5% -

LV R i B 2K WA (Ba, By) 2 S5

PCR i 75 55 i 2 57

IA AWBE F&X EK I4 FRE 28

[BZE] BM BY—HAHKEFARESTHWZEFRFE(HBV)B%EHE Ba fl B I 24 &
F¥ko Hik i DNAStar #/4 LB/ #T GenBank #% &7 B % H & HBV(HBV/B) M C £ F & HBV
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BJ, & —#% PCR R X HBV/B 245 B #5114 HB /N L5141, LA B &% # Sugauchi FiRITH3H
HBAS-4VIE N T H3I1# (4h514) ;45 =% PCR R BL[F# DA HB V0 b5 9, W RIS R 4314 BA R
Bl fE N PRSI (MG ) , R — A RBE F#T. R PCR&TUH BN E BEETR,
BEALE B IR % N 2 R 45 B 4514 PCR % % & 5 HBV/B(56 17) R & preS/S X 5 5 I 5 iF 3% 2K
HBV/C(15 ) {9 HBV 18 2 e 3 M AR A 3t 71 4, IBT S 80 A3 47 83X PCR B, )
Ba Al Bj KT A, 5 LARA HBV B) WRELE A M FURLME R B WA 4 B HEX . AFBEVER 15
#3 B BIBEA IS — % PCR =9 EH#IF , A A Blast f1 DNAStar 844 I F 45 R 5 GenBank H B %
) Ba X B WAIFFI# 4T RIEHSF, RIFZ L LA PCREMHERE, &R 56 4 HBV/B M
A% EX PCRIEKT, N Ba WAL, FEALEEM 15§ B2 PCR =¥ EHEMIT , 45 R YN Ba
RS 5AR R AR S 3 PCR ek W45 R — 8. 15 4y HBV/C B ifi 1 45 42 A U 45 R 39 B 4
i BT T HBV Ba Ml B WA S PCR ¥, MARRE R HE. ST, WATERMRT
R RBEARW

[%8R) ZBFRKE; BERNAE, KRN

Establishment of a semi-nested PCR for identifying the sub-genotypes(Ba and Bj) of hepatitis B virus of
genotype B WANG Jie, GAO Jun-wei, LI Jie, ZHUANG Hui, WANG Jia, LI Ya-juan, JIN Hui.
Department of Microbiology, Peking University Health Science Center , Beijing 100083, China
Corresponding author : ZHUANG Hui ,Email: zhuangbmu@126. com; LI Jie ,Email:jieli69@263 . net

{Abstract]  Objective = To establish a sensitive, specific, simple and practicable method for
identifying the two sub-genotypes (Ba and Bj) of genotype B isolates of hepatitis B virus (HBV) (HBV/
B). Methods The entire nucleotide sequences of HBV/B and HBV/C were obtained from GenBank,
compared and analyzed with DNAStar software. The specific primers for HBV/B (HB) and Ba (BA), Bj
(B]) were designed respectively. HB as HBV/B specific primer (sense) and HBAS-4V (designed by
Japanese scientists Sugauchi et al) as a universal outer primer (antisense) were used in the first-round PCR.
In the second-round PCR, HB was also used as sense primer while BA and BJ as inner primers (antisense)
and they were added into a single tube for PCR reaction. The two sub-genotypes of HBV/B were identified
according to the length of the PCR products. A total of 71 HBV DNA-positive serum samples were selected
randomly from our laboratory, including 56 HBV/B samples identified by type-specified PCR method and
15 HBV/C samples identified by direct sequencing in preS and S Region (preS/S). All the 71 samples were
detected with this semi-nested PCR method. A plasmid containing full length genomic DNA of HBV/Bj,
was presented by Professor Kenji Abe as positive control of Bj. Then, the first-round PCR products of 15
HBV/B were randomly selected and sequenced directly, and their sequences were compared phylogenetically
with the above known Ba and Bj sequences using Blast and DNAStar softwares to confirm the results of
semi-nested PCR. Results 56 HBV/B samples were all identified as HBV/Ba by our semi-nested PCR
method. 15 randomly selected PCR products were all sequenced as HBV/Ba. All of the 15 HBV/C samples
were negative. Conclusion A simple, rapid, sensitive and specific method for identifying sub-genotypes Ba
and Bj was established whith might be used for large-scale clinical and epidemiological studies.
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VAR X BT R %% (HBV) 2 N T & 9 5F
CREBESBTAL A BFERH—E400 Al(Aa) (A2
(Ae) A3(Ac) 3 MEFIM ;B EF B4 N B1(B)).
B2(Ba) .B3.B4 MBS % 5 MER , HF Ba TR 5 C
BT preC/C RFAESE, M B UHES CRELE
HEA;CHEBERBT 4K C1L.C2.C3 M C4 WH;D
EFEREA 4K D1.D2.D3 #1 D4 TR F HEB A K
F1# F2 BR%&D ) 3 FBERUHFHANETET
%l Ba #1 Bj T & , Ba W5 8 & & HBeAg PHY: F A
OB BT XU AR R (T1962/A1764) R B EE T Bj
WA, R HEEFERH KT 30 21 Ba LEM Bj T 5 &
E ™ HBeAg FHERMWZRE AL, M H Ba WA
B & A T8 M9 (HCC) R B ZEKT B ¥
R & = HCC 4R, WL, HBV/B I £
RIS E—ERE LRBRYERF—Z 5 HRBV/B
HEERBEEREANESR,
HAl, 2B HBVBEF T AN FEEERFLE
B 4347 \preC/C XKW T3 . B A B % R I % (PCR) .
REMERN-RuErBEREZSE TS
(PCR-RFLP)% ., £ KM % i, PCR A4
PR A, TR PCR X AR I i 2 8% A
FREH SRS, ZHEAALRL PCR HX—
Btk , Wit T —FE K HBV Ba il B) T 21 12k # R
PCR ¥, R I ZA 5| W F BT 51, 8 3% PCR F=91 1Y
K/ANEBHE Ba 11 By HE WA, ik R sk, R
WEMRRERR, BT RERGN,

M 5H %

1A B AL 3 BUAR 25 1M 3 & R VR 7E 39 HBV
BRRE MERA 716, RP2RERES Y
PCR % 5 ) HBV/B ¥ & 56 5" , 2 preS/S K
FF3 3 %2 3 5 A HBV/C &Y & 15 4, # HBV
DNA [, #%F HBV Bj W & 3 F 4 89 Foki i H
AL YRR I T Kenji Abe # IR E M,

2K FALES BRI BN & B Promega
A% ;dNTP #l Taqg DNA BE B B R4 K H 4
MEERARAR HEE(ERTHORESE) WE
EEEXAY TR AE;DNA FEERE
$X174-Hinc I digest Wt EAAFEHERLZER
BBAFR; ERXEHEBE LW AN EE Heraeus 2 F)
Biofuge 28R5; PCR #447 B {3 F1 % B B AR X N 3%
Bio-Rad 22 8] 7= i .

3.5 ¥ W 3. A DNAStar 3 4 b & 4> #7

GenBank H1% 3% 1Y 41 4 HBV/B £ H K5 preC/C
R, HAFAfE 354 Ba WHRI(12 FIR 5 E)M 6 4
Bj W&, 4k it HBV/B 1 Ba fil Bj WES R EEF
B, AR X A R S (0 B B F 1 43 B R 4T Ba A Bj
HEW B PHFFES Y BA f Bl, [ af, %t
GenBank H & F 1 60 {3 (2 35k & F E )HBV/C
bR 41 7 HBV/B ZHF 38 X K347 047 L2,
# HAXF HBV/B # HBV/C Fifh E BRI
5, RIXLEEF TR HBV/B B4 5445
¥ HB, 5% HB.HBAS4V'' BA #1 B] Fi F &
KX PCRYMHANEIY, B LEBET AP TRER
MEARAFT AR, FHILE 1,

*1 ¥ #ERX PCR ¥%%F HBV Ba 7 Bj W& BT FI 59 )% 51
EE ] B 5 (5~3)

B
HB(IE X %%) acc gtg aac gee cac Mgg aa(nt 1617 ~1636)
HBAS-4V(Z X 4E) ata ggg gea ttt ggt ggt ct(nt 2316 ~2297)
£

HB(IE X %%) acc gtg aac gec cac Mgg aa(nt 1617 ~1636)

BA(K X %) gte tga Kt tta Kge cca tat taa c(nt 2195~2171)

BI(R %) gta tct agg agR tet cge ace{nt 1998 ~1978)
4.8k

(1) It HBV DNA # 5. % 50 pl £ 4 11 1% fin
AZE 60 pl MW T, ES,37C KB 10 min, it A
30 pl Tris @AM B30 pI& A5 7B (49:1) B,
RAREIE ,14 000 t/minE 310 min, B L, WA
EHRAFREEML0 L8848 (NaAc) B (2 mol/L,
pH 1 4.0), —20C ¥ % 2 h, 14 000 t/min B O
15min, L&, WA 75% B % Z B 500 pl,
14 000 r/min® £>10 min, F £, TR T 50T T4
Ja 7B T20 pl RE XK (DDW) o, —20C R &
AL PE N PCR RAE BIREAR

(2)# # 35X PCR: @ % —# PCR: /| HB Al
HBAS-4V 43 3MWER F IS 9 F R iS5 4 (4151 40)
#HATHE—R PCRY 3 ,PCR KB AE R (20 p) I T :
10X PCR & w1 ¥ 2 pl, INTP (10 mmol/L) 0.4 ul,
MgClL, (25 mmol/L ) 1.2 pl, HB ( 10 mmol/L )
0.75 pl,HBAS-4V (10 mmol/L) 0.75 pl, Taq DNA
RE&®(1x10° U/L) 0.2 ul, HBV DNA B2 pl,
K®# DDW 12.7 pl, # 95C i Z # 10 min; 95T
30 5,55C 45 5;72T 1 min, ¥ 1 40 NMEH; 72T,
7 min, @% % PCR: A ¥ A HB &N g5,
BA #1 B fE R T eS| M (RS9 HEATE 5093,
R AR Z (20 p) 30 F :10 X PCR 2 #h#& 2 pl, INTP
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(10 mmol/L) 0.4 ul,MgCl, (25 mmol/L) 1.2 ul,HB
(10 mmol/L) 0.75 pl, BA(10 mmol/L) 0.75 pul, B]
(10 mmol/L ) 0.75 ul, Tag DNA R & B (1x
10° U/L) 0.2 ul,55—% PCR =#11 ul, K& DDW
12.95 pl, % 95C i 4F #£ 10 min; 95T 30 s, 55T
30 s,72T 30 5,33 35 MEH;72 € ,7 min, 4 TR
FFORSul%E % PCR #1000 VEET, 2
30 g LETHE W & B 1 3 20 min & , 76 8 B AL T
MEEHTHI RN

(3)PCR =¥y H 82 /¥ 1% % %€ Ba 1 B) WA . ©
PCR P4 HLE: W 7 : N L3R 56 £ HBV/B 18 4 B
HEMFEWRA RN ER 15 5,65 —% PCR =Y
HEWNF, PCR =4t MM F Rt Kb 4
BERRARAFAZER. QFEEFHWEES .
1% 7 Blast Al DNAStar 2K 15 4 iR A 85 T
JFER S GenBank F1E HI# HBV Ba fi B] WA ¥
FUHEAT 7 3] b X3 0 [ U8 4 o A, DL 36 E 3% B 10
Bt

s R

1.2 858 PCR % 5& Ba 1 Bj WHI ; ¢ # 5, PCR
VK Ba PRI A BENSObp, B EHEKE BN
382 bp,49 ¥ HBV/B 1 7 4B+ CiE & &I 18 M &’ 4x
FHMEREA RN Ba TEI(E 1),

| 203 4 s 6 M bp

W:il:B WHRIFEHL; 2~5:HBV/B MM #&; 6. B 4 xt B8,

M:DNAZS F A7 HE

@1 R Es PCR % Ba fl B) W H (L IE 0%

15 JC L Pk 45 3R

2.BENAF R F LA PCR M 15 H
HBV/C 18 PR e 2 f4 I Y8 An A 35 D B4

3.PCR =¥ EHEWMF 24 BEE TR A BB
56 10 HBV/B @ ¥R § & miF4r 4 P, EHLEER 15
it HBV/IBH % —% PCR =Y BB W F, FHHEH
Blast 1 DNAStar ¥ 4% 15 {7 If 75 AR A< 6 0 FF 45 51

5 GenBank ¥ E Al #) HBV Ba #1 Bj ¥ B! J¥ 5| #E 17
FR3 T AR MR A A, 45 R 5 8 X PCR 1 B
HETRFGER 3, % Ba WAL, R AR H AT
B(E2).
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Nucleotide Substitutions (x100)

B2 15 HmEFA NN A4S RS E % HBV Ba
A Bj WRIFEF B RR 87

w®

HEl,HBV/BERBEHE A S MTER, Hh
B FEABAKIT;Ba TEAFE . BWELETWE
ERATBNAENERAITRIN;BI NERER
HBS B EEREAH, BEE R B Al Ba 2
ANWA, HBV Ba 5 B] LRI A s, 7 HBeAg FH 1%
R REHE ALT KF PreC K #9728 F LU X B
SHEMERYEGZIT¥EXT Bl x HBV/B
EERTEHMENEFEENE L,

A 5% 5 A FH 2K 82X PCR #3156 4 HBV/B
R EMERAS N Ba T, K H KK
100% ,E 5WFER -8, UHAZERERENR
HMEMRBRE. AXVMERMERER, REY
HBV/BLU Ba WHEIF £, BEHFHE B BB, BHF
WEF LM B & EE Z I & 8 H KM E R
Bt — 3434, B BT HBV/B % B I B W 3 A %
AR RZAL, BRI R E RSN, B4
WEG HREREUBANARBHER , AET
BEAT KH B BE A 4 1 ; PCR-RFLP ¥ B 46 1 5%,
AL, EEN TS BEB ENR K, W E
TEFEMYA 2GS EEN TR, RAFERY
g, AP RRI L LR PCR ERIES T,
BB RN %% RA RN R RE; Xt
T PCR-RFLP i &, XL R A BRI FH, BT
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A BRI AR AR, AR ENT 20, BEERRAE AR S H N,

GUHESTHENER N TEEEH NBEMRAMBOT AR BHASNAGNSNE N, £H S ENS T2
HEANEAEN  RRABERTESN; X TR, RENR AT RS EETENERAFREFLEHE
BRATER, ERAAENEIESHFT L, ANEEER ¥ BB X FEEM, L&A E I iR s d, 5% H 480
HRE ANEHEMNELERMGNEAEELREEAR ST, AU R S 4m; N FERE . SERTR, B
E—ANREM L R RERSTET M I, UEMEEZ AN EAANS R ANAESRBL2E. 48
W B AR

It ERPMBIRIEZ: Y P<0.05(8 P<0.01)0f, XS HL 4 2 [0 125 F B A G it 23 3, WA M 35t 48 2 ) AL
BEREEREEE)EZR  NEWAMST AN RN AR ARG RABOT RN R FERRE R RN T2
S BT HBZEWRLRY ¢ KRS S HROEAMBE(W::=3.45,4=4.68,F=6.79 %) ; TR SRNER P HWE
W, —MRERTEM P>0.05.P<0.05fl P<0.01 ZFHREFRUHERE, BHABEHASH P<0.001 5% P<0.0001,
HPREESECONSESE BARRE) N, EAHBERRBS RN, B H 95% 5K H,

AT 4 83



