H50% 6 bR (ARBEERD Vol. 50 No. 6
2011 4¢ 11 A ACTA SCIENTIARUM NATURALIUM UNIVERSITATIS SUNYATSENI Nov. 2011

HBV F 7537 Ko B/ C R RELuiy iin 50 S phi e

& @', B &, R’ AR
(1. PHERE Y BRE P EBmE, & 70 510730,
2. PMNFARER, S & J M 510730)

W E. T HBV K =[HE4EHN HBY ZEE R AN RERBEE, N 19 ~35 S FEAL HBY Bt
IS5 REA s R 24 ) HBV IS5 AR s A5 5 o0 oK = B 9 REAS 47 HBV JE R 4p BUAGI, 14 60y B AL, 9
% C B, 1 4% B/C SEEBISLEGE, % 14 Bk S EEEFE SR F Y 1 Fr 5 7 e A R A A 23 B 5 R
SAERIN B, BRI 1 ) B/C SR REASR B IR B IR TR 35 FARE, KRSEARENFIINNE
10 ZFFH 4 43 B R, WERMEE N 2. 8; H6 4 C B, ERAMEUE R 0.6, o BLERRIIITIZBE RPR
EFID S 3 PTG R, SRR S IR R A X AR {04 HBV By R AU 20 B &AM C A, B/C A
) 20 B 2 ) HBV e PR B e SR R A, N R B P 3 LA VAN A T

KR ZBFFRRE; KSEA; “a” RER; HEM '

hESES. R373.9 CEMRE: A XTEHRS: 0529 -6579 (2011) 06 -0103 -04

HBV Gémotypﬁc Analysis and Population Analysis of
HBV Genotype B/C Co-Infection in vivo

YU Nan', CUI Jin®, CHENG Xianghua® , ZHOU Guobao®
(1. Central Laboratory of Women and Children’s Health Care Institue of Luogang District,
Guangzhou 510730, China;
2. Guangzhou Development District Hospital , Guangzhou 510730, China)

Abstract: To investigate genotypes of HBV and the viral population in vivo in young women, we collect-
ed serum samples from 24 cases HBV carriers of 19 ~35 years old young women with both HBsAg and
HBeAg positive. Twenty-four samples were tested 14 genotype B, 9 genotype C and one B/C genotypes

co-infection. Nucleic acid extracts from 14 serum samples were used to amplify HBV large S protein

genes through specific PCR. The amplification products were cloned and ten positive clones of each sam-
ple were selected for sequencing. The results confirmed that the 14 samples’ genotype were same. The
case of B/C genotypes co-infection was a patient accepted adefovir anti-virus therapy for 35 weeks. Four
of the ten sequences were of genotype B with D, 2. 8. The other six sequences were of genotype C with
D, 0.6. There were three serotypes among the ten sequences through “«” determinant analysis. Popula-
tion analysis suggested that the main genotypes of HBV infected young women in this region were B and
C. HBV in vivo might distribute in a complex mode constructed with genotypes as well as quasispecies.

Key words: hepatitis B virus; large S protein; “a” determinant; quasispecies

ZFVT 4% (hepatitis B virus, HBY) 73k EWAT. KAVSPAT LN ITBEALRTE, 8

+ Wi EEE, 2011 -04 -08
E&THE. rMiEZ DARTEFEIE (2006 - YB -196)
{EBE: 458 (1968 4E4) , 4, L, HAEEIT; E-mail: yunan86@ 126. com




104 R REEER (BB

%50 &

PR, 545 TR A, HBV K%
W BNER, LIRS RE ) E IR E AR kS|
EAMNWMER, APRERE 19 ~35 ZHFFEOL
HBV /AL FH BB XL, T HBY K [H A Y 7y
fio Beoh, AL ERTIPI AL T HBV K S &
FIE A Y AT s o AR B R
AT K AG B HBV B/C B AL [/ J& e (co-in-
fection) S PIHEAS A TIRBERPEE AT o
LB

L1 dRaRSRIR Bx 7 (L 2%

2007 £ 11 7 3 2009 4 12 A #)7MIT R K E
BefLguRl . TEr=Rbi2 R 19 ~35 2 4 HBV J& gy
&, RESMM3 mL 4B, 4 CRAANED L
RN, TAQ fig, pMD18 - T # {4k & TaKaRa /v
HFZ . DNA Ralifbid & (QlAquick Gel Extrac-
tion Kit) & QIAGEN AR f=fh. KR % W JIM109
WAL ERE, BESAGH &, JOLEE
PCR {8+ % [/ w) 7 b LightCycler, 217351
B Roche Molecular Biochemicals LightCycler Soft-
ware ( Version 3.5.3) . % i@ P JF M ABI2700
(ERHE)

L2 &

LFIMEW: JRIK ELISA 3, ALT f) AST
14 B AN SRR, BRI SRS - "’Lﬂﬁﬁiﬁé
WL AN SR A - i%@aﬂﬁ%%{%o HBV - DNA &
KR fZe e e # PCR i (Jk% /v H) Cat: #DA -
BLO51) , HBV J&[X| 435U 5% F 2, B9 JiF 58 o 75 5k (] 7
FUGINAT & (PCR - SLml A 5CHE) o

RS EHEFFImESMF: K S ERRE
POV B3 22 SCR AT, Y 10 &/L
BARPEBEIR AT Ik T, A Bt A 2
TE R/ IR A NO U EE, % QIAquick
Gel Extraction Kit {80 ZE R 4lifk, 4% pMD18
- TR PR SREH B i) DNA Bt T #
Vo FEH= i ALB) R i 5 A B IM109 JRR 32 45 4
JEIFREFRS R . YR H BRIBCE PR 4 ¥ 1T PCR %5,
BOHERE R A TR
1.3 F5ls5Hn

K Hj DNAStar J BLAST %75 28 T H 8 (4 i 17
ooy B, BB A BRHELXTR (hup: //
www. nchi. nlm. nih. gov/projects/genotyping/
formpage. o) ¥EFT. LRI 1 52 3 1
xtaE AT o B 2 B AR D, =
(2 D)/C, Ha=N (1, C), n=JF54H,

2 4 R

2.1 EEBENLER

220135 HBV I35 45 s ) Rl 45 J- h K = [
i) 19 ~35 % F 4R 4 HBV e 3t 24 4, V1
iRk 24 %, ALT/AST I 45 2R R BT 2h IE %,
HBV-DNA 7 8 3 {5 % 5. 928 + 7 #% Jl/mL
(3.48E +5 # 1 /mL ~2. 27E + 8 # J1/mL) , HBV
BRI 45 SR R 14 0 B A, 9 )y C Y, 1
B2 B/C FEF ARG, % B/C ZF A HBV Lk
JubrAssk §— 22 B 4ok HBV i, Mo &8
ZPEEF S (adefovir, ADV) 10 mg/d J597 35
J& o Iy HBV-DNA /K3 6.07E + 6 # Il/mL, Jif
IIEHR (ALT 520, AST H24),
2.2 KSEAERNFSERFETIA

WeH A 14 ) (9 i B &L, 447 C AU, 14 B/C
SRR BIILIRGL ) RS R BN 1200 nt fy
KRS EHRERRMLFH, R T Rl i G
BAFE AL PRI 10 A FHME B Y5 R 5, 153048 140
FRSEBEFFF] (FAaMFLEERILE 1),
IR IR [N 7 B0 T BAf A R B 5 7 B I 45 2R 58
e—%, B/C HEHE ALY R 20 10 £k S
EHREEFHIH 4 &0 B A (TL, T3, T8, T9),
65K CH (T2, T4, T5, T6, T7, T10).
Friis ok S B A EE P A TR B R A 4 R
FIMAR R LM AR (K 2), 25F0%A
GenBank JF%)) AY373428 (A R F) . AY518556

(B 3 adw MIfEH) . EF134945 (B FEF I ayw
ME &) . AY033072 (B ZF B aywl Il 75 A1) .

AY206373 (B A # adw2 Il 3 &) . AB033550
(C FEFA adr MIEHE) . AB033551 (C F:H A adw
MyER) . AY206384 (C H:H B adw2 If 35 &) |
AY000452 (D Z A adw3 Ifl 75 B ) . DQO60822

by
M\MWMWWU\MMMNW it

ATGG G I\OGTTGETCTTCCAAAECTCG bAAAGGEI\YEGGG Acun:nnmrccccurc:c:'rusnnrm

e

B 1 kS EAERFIESF AR

Fig. 1 Partial sequencing results of large

S protein gene sequences



4 6 1

& FESF: HBV REAGHT K B/ C AL 4 1L T 25 PR B S 4T 105

(E Z KA aywd 75 R ) . AY090455 (F He A
adwd [MIEH) . AF405706 (G LA . AY090457
(H HF A adwd f7EE) ,

S

I F-adwd
H-adw4

6 4 2 0
Nucleotide Substitutions (x100)

B2 1040k S BARRFTH S 13 £SHFIINMREE
Fig. 2 The phylogenic tree of 10 large S protein gene

sequences and 13 reference sequences

2.3 kS EBAERERFFIRY LT

B/C A RIS RE S AY 10 £50K S B 4t
HAFFIRIBELL, Hp—Folf R 75
337 FRILAL M BILOE B TS, SEOXFIIA
BEIE W MBI K S EH, K. . /NSEBY
R
2.4 THEENEMSEIE

K S E EYnAE R 2 £ b AL |,
AR Dy = (XD) /CHHE, 9 ¥ B EEIER
D, ¥ 0.39 (0.13 ~0.96, FriEXE 0.26); 4
) C BURYH D, FH1H 0.36 (0.23 ~0.57, HRiE
20.15); 1 4] B/C A RIS RYLAE 10 10 4507
Hvh 4 4 B BRI 0 B{E D, J 2.8, 6 45 C Al
Sy BB Dy 0.6, JLIRRYLRE S o B ZUFN C
TIE) D, (YR T AR RS
2.5  "a” REHRMBEX

XF 10 45k S BEFHFHIN “a” PE kgt
X B EMRIREFS) (E3) o122 fii, 160 A 4T
Fe#, fETE 3 FhASRMLIE A, FEFE ALY B BN
BFIA 2 ISR, R ayw Al adw; FEEN C
BRI P R ade 175, FEEECH B AR
HBV J S % [ & F K4 5 1101, 1135, 143T,
160K AT AEJRARAENT i JEF ALY C 2435 ) 1101,
113T, 143S, 160R "] fig RAFAEAT A5 L3k 4 M
JERE BT AR R S 5, SR IL GL45R AR R

39 i

HBV B 7E 2Bk AT, TREJUR, 2B 3

=2
e
8

=1
MaAnAnaaNAaNAAaAAAc Ae
AancanAnnrananenann
e e o o e o e
o 2 e e D B e e e I
T 8 28 T 8 i i 37T T

B3 o HERRASERIEETSI
Fig.3  “a” determinant sequences of the 10 large S

protein and 10 reference sequences

L (R — TRV, AR R SE I R FIEAE, HBY
A4y A-H B 8 ANEEDE B ST 4 A R IE B K B
FREFEE B 1 BR8P R E A6 Y HBY 2
B ETEH A, B, CHD A, BHRIEEREN
B B BUFN C BN B g BAE IX F AR 1A 2
ff HBV JEF At £ B B RA C B, REYETF
HLE, ZFmEARE, AREiER R,
HLZ VR HL B XD 3R T ok B A E A
D, RIS R ) 2 B B HBY & 4
GOPIIE SO N B 0 L N B S BV U R
G U8 R % A T SO [ 2 R B HBV (]
R, HBV (R4 B 5 2l T
L, ZYNAYT I R AL T B PR 9 HBY s
A, ASHFSE P RSB O ADV JRYT 35
FI RS MNAE R ADY AT LEI R B

30 e 75 200 fi P S BB A B2 22 Sk A0
(SSCP) HiARMEATHISZIAINS S KUERN S A4 VETE S
PRIZ B th PR C, ATFSEFFI T Bon & 2k
SR R —RE AP ) C L HBV A BB S5
0.6, T BIEFEEN N 2.8, RRGHHKERE
ZePh s THIH . 75 C LB HBY B4t B R H
T RAP R, A R 5 5 M O Y 2 2 A A
MRS ST . (R MK, BT SRR
vk C EVEORIETIR Y A B, MORTER, [
RATH AT IE TR, % LB IHE B AR C
B D, [E¥E TRERBBELEER D, FHE,
P25 F 54 1 15 T 0 B 22 Y R e 1) A o
PO BRI o

TR 7 91 A8 S e T B — AR T A7
B, HE e R T AR BRI B I K B
S BB RE R R IR T B A SSCP kB
S VKR AT HBY i C KA 45T Bk
ikt RS2t G B PCR 7= 1Y A
BT LR, T ER RS RE, B
ARG RHETY, BT 3 KU L2 T
HUBE, WTCETEM AP, ASBISTR AR S 2 2 H



106 ilR2EZAR (ARBER)

550 %

SIS Sk ST R B F SR b, AT
FEARNL S B AL AR L, ATHEME ., WERG R I5 HAR
&

“a" PREBMERXSRERNEREY, H
PR ) — SR AR AT PR b A R A . ARBIIR K
L5 Gpe dh bt B GL45R, it “a” HREFET
B) Ry S 45T LA M D Y AT AR R B B A
WRiZ B/C JL R A HBV LR AREEAEE R
A3 FHMER, G ARZEEE (B RM C M)
HBV Ly, Fr /) — 35 BR 2 Py vfi bt 40 2 R[] .
WEH, UL R IR 32 L E F A HBV ey g
RPURT IR R E R SR AR, SHEEN
PIEFE RAFAE . WA EER R 24 PR IE 5 I RER
LB Z5WNA T 1 B Rt — BT 5T o Tuo 261
X} 136 4% HBV Z R4 F 5 a4 R 30 22 4&)751
HEETEEA MG, B/C BAT KET pre-S XK',
ABIERRIR S BAREE TSP R KMESH, -
AHERRE A & 4 T H M X3 (40 pre-C/C X) o
WAV IELE T AW AE B QSR & L R 41 5 9
SRt RN (B EE 3 4RER 5 AR R
SAL) HE—BE,

SISk

(1] Am, &, AESE, % ZEFRFAELRS HHE
E e BF 58 7 ik SR A [T ]t R4 ATE 2R A,
2009,17(27) ; 2840 —2845.

[2] NORDER H, HAMMAS B, LOFDAHL S, et al. Com-
parison of the amino acid sequences of nine different sero-
types of hepatitis B surface antigen and genomic classifi-
cation of the corresponding hepatitis B virus strains [J].
J Gen Virol,1992,73 ( Pt 5) ;1201 —1208.

[3] TATEMATSU K, TANAKA Y, KURBANOV I, et al. A
genetic variant of hepatitis B virus divergent from known
human and ape genotypes isolated from a Japanese patient
and provisionally assigned to new genotype J[J].J Virol,
2009,83(20) ;10538 - 10547.

(4] 450, WO, B, 4. L E PCREX T R X
HBV PEATHEE R (A - F) B[ J]. 5 —FBERFF
i}, 2002 (08) ;707 -709. |

(5] HIER, MW, I8, %, )0 BT R R 2
3B B FC PR R SRR FE [ T]. v e S 36 1 I R 25
AR 2003, (2) .75 - 80.

(6] TWICHE IEE, EFW, % BERBKXZATREER
B A B PR SCLY ). 88 = %2 B R 4R, 2008,
30(24) : 2321 -2323.

(7]

(8]

(9]

[10]

(11]

(12]

(13]

[14]

[15]

[16]

(17]

[18]

[19]

AR, ERIE, BN 5. B KPPk A AR
HBV #5174 1) HBV S [F B 4375 [T 1. o B i A4 i
2009(7) :552 -555.
ZUMBIKA E, RUAN B, XU C H, et al. HBV genotype
characterization and distribution in patients with HBV-re-
lated liver diseases in Zhejiang Province [J]. P. R. Chi-
na: possible association of co-infection with disease prev-
alence and severity. Hepatobiliary Pancreat Dis Int,
2005,4(4) :535 - 543.
SIMMONDS P, MIDGLEY S. Recombination in the gene-
sis and evolution of hepatitis B virus genotypes[J]. J
Virol, 2005,79(24) ;15467 - 15476.
SIMMONDS P, MIDGLEY S. Recombination in the
genesis and evolution of hepatitis B virus genotypes{J].
J Virol ,2005,79(24) ;15467 — 15476.
OSIOWY C, GORDON D, BORLANG J, et al. . Hepa-
titis B virus genotype G epidemiology and co-infection
with genotype A in Canada. [J]. J Gen Virol,2008,89
(Pt 12) ;3009 -3015.
XUBE B E S, BAER. 2RISR S KIERMS
BRI SR R [T]. P R A iR, 2002, 20
(5):282 -286.
FURUSYO N, NAKASHIMA H, KASHIWAGI K, et
al. Clinical outcomes of hepatitis B virus (HBV) geno-
types B and C in Japanese patients with chronic HBV in-
fection [J]. Am J Trop Med Hyg,2002,67(2):151 —
157.
MRIBSE , TESRE, ELL. RS0 B MR Y G PR L
PR ECREgE R [T]. A A8 {2 75, 2008, 16
(10) :1086 - 1091.
B FEH, 26k, % BRI ORI AR AT
FIMLE  Z B F SR BERT C XYERAY LA [ T]. s
FFRESR 24,2005 ,13(8) 612 - 613.
IRRSSL, AR ALY, 45 MR &R T I S BT
SRR G R BRI R [T]. P 4 AT Ak 2
7%,2006,14(1) ;19 -22.
WG, i, £IER, % CRRTRFEE Y ERTT
Pk B.C.D/C F A AUy 45 R s ke 5 7 51 43 A
[I7. 54 ATtk 25,2009 ,17(29) 12978 —2983.
LUO K, LIU Z, HE H, et al. The putative recombina-
tion of hepatitis B virus genotype B with pre-C/C region
of genotype C [J]. Virus Genes, 2004,29(1) .31 -
41.
CHEN B F, KAO J H, LIU C J,et al. Genotypic domi-
nance and novel recombinations in HBV genotype B and
C co-infected intravenous drug users. [J]. J Med Vir-
ol,2004 ,73(1) :13 -22.



