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Abstract

AIM: To develop a method for longitudinal study
of variations in the large surface protein gene of
hepatitis B virus (HBV) in vivo and apply it to the
investigation of the dynamics of HBV quasispecies.

METHODS: Two HBYV carriers were included in
the study. Patient 1 was a 38-year-old male who
received no anti-virus therapy before and dur-
ing the longitudinal study, while patient 2 was a
22-year-old female who received continuous ad-
efovir dipivoxil (ADV) therapy during the one-
year longitudinal study. Serum samples were
collected from the two patients over the lon-
gitudinal period. Nucleic acids were extracted
from the serum samples and used as templates

to amplify the HBV large surface protein gene.
The resulting PCR products were cloned into the
pMD18-T vector and sequenced. Variation anal-
ysis was performed using sequence alignment
tools to characterize and evaluate the dynamic
changes of HBV quasispecies.

RESULTS: Of 24 large surface protein gene se-
quences (10 from patient 1 and 14 from patient 2)
analyzed, two from patient 2 contained a 30-nt
deletion in PreS2 coding region. Online HBV
genotype analysis showed that all the 24 se-
quences belonged to genotype C. The divergence
values (D,, Dy and D) of HBV large surface pro-
tein gene from patient 1 were 0.29, 0.16 and 0.23,
respectively, while those from patient 2 were
0.80, 2.30 and 1.82, respectively. The ‘a’ determi-
nant region was perfectly identical among the
10 sequences from patient 1. In patient 2, G145R
mutation was found in two sequences (29%)
at the beginning and in six sequences (86%) at
the end of the study. Four point mutations also
were noted in the ‘a’ determinant region of one
sequence from patient 2 at the end of the study.

CONCLUSION: Our results support the quasispe-
cies distribution of HBV inside human hosts. It is
feasible to use divergence values D,, Dy and D¢ to
characterize and evaluate the dynamic changes of
HBV quasispecies. ADV therapy may increase the
diversity of HBV quasispecies and thereby raise
the risk of developing drug resistance.

Key Words: Hepatitis B virus; Large surface pro-
tein; Variation; ‘a’determinant; Quasispecies

Yu N, Cui ], Zhou GB, Zhang Y], Chen JL. Variations
in the large surface protein gene of hepatitis B virus in
vivo: a longitudinal study and application. Shijie Huaren
Xiaohua Zazhi 2009; 17(27): 2840-2845

HH: (HBV) S
HBV
Fik: 2 HBV ( A, ,38 ;

www.wjgnet.com



2841

S
B, ,22 . A
,B 1 ADV
)
) S
HBV
Z£R. 24 HBV S 2
B PreS2
30 nt , 22 1203
bp; 24 HBV C . A
S D,. D+ D¢
:0.29. 0.16. 0.23, B 0.80. 2.30.
1.82. A 10 HBV S
“a”
; B 14 2 (29%)
6 (86%)  GIl45R 1
“a” 4
it HBV
D,. Dg. D¢ ,
HBV )
ADV 1 HBV
, “a}’
A S pea
S
2009; 17(27):
2840-2845

http://www.wjgnet.com/1009-3079/17/2840.asp

0 31

LTI 98 08 ST R i B (hepatitis B virus,
HB V)& Gy 2 SR Gy, ToE 8 ST X,
HB VA H G m] ki 0 R0 F0 e, L™
P il . HBV AR 414K 243215 bp, 8
SR, AN LS HE (open reading frame,
ORF)HIS. C. P. X4, HrfkSHE AN
HiPreS1, PreS2AHIZ M HT J5 3 # FH S%i it X 41
J, ZhsITHB s A g il J 1 L I 2R B ), B
JE T SR = AR PE DA ) B PR, ARG
PRSI AN B vk T SR Tz HB VIR 267
FIAR S D4 R IS 41 i (hepatocellular
carcinoma, HCC)AH I, Jrf ST [A] (45 S 4ff
TR T M & iz W, Ty Fva YT ¥ B &
PR L ARWEIT LIS M 2 T I 98 583 5 i 3 R
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AN T IR 33 B L35 A A A TR 12 R ) DA AR, 3 3k ;gﬁvﬁ:ﬁ%‘

ES PR I B NN S E B PN IA T PA Al )5 o
BEAT LEER 5 904, LA ST HBV RS HE 11 4 K A S
IBEJTVA, N TR R P HB VIR A2 7 2 2
W,

1 RIS

1.1 AR BEAR G RHC I VA7 A A I HB V&
T2 MRA, T3, 385 MEB, 1,224 . 435l T
W) 5 B4R A IR I3 mL o) B 3. AT I
TR F IR BCE A4 h, 4 CTHRAFAERE10 d;
T I ORAE I W LT b5 A B -70°C £ fF. HBV
FZIR 159 e A AR 6k il K 2% ik 22
FER A R A &) 7= i (Cat: DA-BLO51). HBV
I 2 AR AR FHELISAYE, X7 b )y
RN w] A OR). N2 R 2 IE I (ALT) A
&RRITA AR A IAST) R &N F
R i (B 2 I BRME 722007 552400378 5
Fyr £ 25 W HE 722007 5524003805 ). TAQF
pMDI18-T# fA H TaKaRaZA 1) 7 . DNAJK 4L,
XA £ (QIAquick Gel Extraction Kit)JQIAGEN
AT PR KGR TEIM109 0 AR 5256 = {4
17, B2 A& FAT 4. %062 P CRI I L &
Kol = fhLightCycler, 3217 HHSEHLE 4 Roche
Molecular Biochemicals LightCycler Software
(Version 3.5.3). il #EIALABI2700(3K ).
4 A SRR OO KIS TAR 8 chinkE R4
FAME 24/2053 81 #4c(Fi 1), 4 B a0 BCs H

AL7060( HA).

1.2

1.2.1 : KELELISAVZ.

1.2.2 . ALTRIASTHE A A 8 E Y
AR, 73R RS- LR M UL R 2 A
IR A

1.2.3 HBV DNA s KRB e Rk %
PRUEERAE R P AT, B (1) M35 bR A
FAZIRAER: BL100 pL I35 AR AWK 46 512 000
r/minf&/0210 min; JUUEMDNAFEHIE T-100°C 4k
#10 min, 12 000 r/min .05 min, 7% FHAERBIR.
QP14 § 1 S VAT 493 °C TAE M3 min; iF
1T40MIGFR(93°C 55, 57°C 45 s); [MIF37°C. K H]
FE L ANEVEREAT 2 AT

124 S : B GenBank 5 ¥ %
FARTFHB VI 55U BT 20 F0 5 [ vt B
51¥bs1: 5'-TAGGTACCATGGGAGGTTGGTCT
TC-3', Fifi5|¥bs2: 5'-TCGGAGCTCTTAAATG

HBV
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"0 £ %HE TATACCCAAAG-3'. ¥ 14 s N 4512 95°C Az Pk PreS1  PreS2 S
Zhueral 200710 min, 95°C 45 s, 58°C 30's, 72°C 45 s, $E32M N 11922 ‘55"”‘3 | 226“‘ |
HBV R 72°CHEMS min. Lh FiR 1.3.3FT 3R A AH0A T a
12 000 t/min&Z5.Lr5 min)i, NOE pL BigsEfr B | it 1
CALSLY Pyt Y0 o/LERBEER UK, B RF A
R fﬁrw fMHX‘T ATRERANMGRIEA DO g e npiempromemmsn e
29 Moizconi ¥l f5, #QIAquick Gel Extraction Kitli I 1 HIE ¢ 1 Pres? 30 nt
et al 2007 sSkalift.
k‘;“é 1.2.5  MAEpMDIS-TF= g BB SIRPAFEFES, KA H1203 nt. X LBV
HBY RIER:HIDNAM B S THAK(I6°C 30 min). 7 % 9143 BE dh oA 50 1203 nth KSR

FLr VAL B K i e A R TMT 0986 52 2541 g
(42°CH), 890 pL 37°CHIHISOCH; JR 3L,
37°C 150 t/mink%##60 min, ¥4 %420 mg/L
AR EHRMLBYAR L, 37°CHiFRIA. I H#k
I RH P B v AT PCR % a2, HCSH P vt 3.

1.2.6 : KAIDNAStar XBLAST% 7%
2 L R BEAT A0 3 B SR TR 23 ARR HD A
2k T H(http://www.ncbinlm.nih.gov/projects/
genotyping/formpage.cgi)FEAT. ML Y HfE i ik
IR AT, AR50 AN D, =
(EDw)/C, Htha =N(1, C;), n = WIHIFEA I
i&, Dy = (ZD(b))/CIi s Hrpb = N(1, C,i ), m = BEEAS
FEAR TR De = (XDg, v)/(n X m). D,k BI04
K25 P A1 73 L {E (divergence, D)(%), Dy,
T IEREARm A 557 5B 1K 53 HUE (%), D o h
JWRIREAR A 5575 5 W EFEAmAS 55 741 2 18]
(1173 B (%).

2 R

G ALEAWEFCRT SR N 8 AR B AT Bt
R 2 IR T, AAE I D e e N 2 1-2
mo “HEER” 5 “TlE” KAWP I WS
WL fie 3 1E %, HBV DNAZN ) A4 26E+7+
DU/mLAN .61 E+9%% Ul/mL, ZJF L34 5 2%
B, 3BPE. X EBYI2MLIEHBY DNAS T
107# /mLAEIF h 7%, INIKSS T “ HlR” 28
LYY BT, AR A R B0 B
k24 2y #t4E = ik (adefovir, ADV)10 mg/dif
T EAWF I, FREL14E, WIRAIT 1 NPT
W5 I D REXS IE W, HBV DNAZMIA
3.27E+94% U /mLAI3.58E+74% Ul /mL, Z AT H.I%
WY S IIZ 1, 3. SPHME.

2.1 S 4ANFE it
IERE RS B 215 2K /NZ11200 oty H )41,
[ BT AR 77 1 405 BRHCBH P 1 % 52 I ).
X 5 AT AR B B0 28 1035 FF i A5 B3 104K

FHEERPHI124%, KN 1173 ntlfRSHE 5L
FFA24%, %2714 PreS24 it [X H 2530 nt, AH
(R 2 B 2 11 % A2 10aaff i S (1), K00 7 BT 15
KSH R P AT S R A W 45 21, 244
JE B3 A CHY, CHRLh A [ 5 L2 F BV [
Mz —

22 S HHRAZ 24
FEA L 104N 78 B (19 K S 8 (A g i 3 X e 51 £
1347 S AP AR 5, AFEA T PreS14wA% X 164
L7 55 . PreS24m i X I 1AM 5 S /NS B 1 g i
X (6T i BIERR T T AL AT 5,
PreS1. PreS2 K /NSHE FH4mhd X I 55505351 H
3. 24 1N RBZ 14w RS B 1 g i Ak A
JF A BR27 51 T PreS24m i X 1130 ntilt K 4h, 7
SN AFAEAR 5, AFHA T PreS14mht X (17224
P L PreS24m i X i 124N 5 f2 /NS B 1 4 iy
DX IRI25 AN pii s BIE TR IR FE 34N s AP AR ¢,
PreS1. PreS2 5 /NSEE FAgwhg X A7 2 55053 A
11, 9. 14, JPHIBEEE Lo IERE_E 15 2% %A R
X G BIID ), DoyX D o HILE2. i HXHA
SIEUMED o~ Dg D25l 40.29. 0.16. 0.23, X
% B 40.80. 2.30. 1.82(I3).

2.3 “a” 245 KSE R T
1) “a” PR )7y Hadrililig MHBV S
2% 55 R (D00630) [ AH N X 358 iy B2 [, adr/i /&
KHEKZHCTHBVIIMLE . X SARKSHE
FEER A “a” pese fRGn i X N A2 AN AT
BRI 4, 3800 (R LSRR W R B KRS HE
FEERP A “a” P fRg s X N R AT
S e, A4 T A G D R R S O . 4
L AFEAR 10 50 (100%) 6 B BREA4AN Tl
(29%) T3 71 “a” Y g i IX g hih 1) 22
FRIR I 741 5 S 2 FL R 54— 30, X Z B Y]
FEAAN 5T [ (29%) M 3 4R E A 64 70 % (86 %) BT
B84 TN R T G145R, W % BIIAFEA (K
144 Al & 42 T T131A. S132F. F134S K%
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A 1 00 LRCIE 3
2 02 00 HBV
3 04 05 00
4 02 03 05 00 HBV S
5 01 02 03 02 00
1 01 02 03 02 00 00 1
2 02 03 05 03 02 02 00
3 02 03 04 03 01 01 03 00 HBV
4 02 03 04 03 01 01 03 02 00
5 01 02 03 02 00 00 02 01 01 00
1 2 3 4 5 1 2 3 4 5
B 1 00 o Da
2 08 00 ?
3 12 09 00 H,BV
4 08 01 10 00
5 10 03 12 03 00 b
6 10 06 12 07 09 00 ¢
7 06 06 11 07 08 09 00 HBY
1 32 28 28 29 31 31 31 00
2 08 08 12 08 10 10 08 31 00
3 29 26 25 27 29 27 28 10 27 00 HBY
4 37 32 32 33 35 35 35 04 35 14 00
5 10 02 12 03 05 09 08 31 1.0 29 35 00
6 08 09 13 10 12 12 08 34 10 31 39 12 00
7 10 08 12 09 10 10 09 32 10 29 37 10 12 00
1 2 3 4 5 6 7 1 2 3 4 5 6 7
B 2 24FFEIHIDE. A: A :B: B
2.51 E é BT H 3 M 5 I R 58 /A BAS— S &5 10 ]
2.0F fen] DA G AE A R AE I AR RS, 124 M 1k,
15- W ANHB VAR S0 [ AIF 53 (KR M 8R4 D,
10- HRR—ERE LR SRS X EH
o5l KOREAE BEAE LR . B A B A LR S v A oK.
AW HBV KRS ER [ K AR J 9 1) 92 7
0.0

vs

B 3 XNRASXRBHID, DDA %ILLR.

G145REAZ ().

3 1L

vk o RRFRPiiaiaeE ) "o a U
BT AR R R BIRRAE T 7k, Hirht
WEEVRIT LT R0 = 4 &, KRBT
e 2 FE TR DA LAMAIADV
. LAMHH i 2 o] 0Bk Sk Bk 7™ 5, AD VAE I
PRI AR 2. T ff 4R P00 25 25 W) Re 2
FEAERIE B 1 FHB VIR 20 T Ak & 2Rk se Ay
b S AR T S, T SRR 2 . T
B 897 #A oy M E . EN20034E 04
HRIE 1512 M O 58 S L AMIR YT /T A
15 2SR JEHBV 45 K 3 R AL A % B 4 e
THATKHBVAERMREIE T LA &, LR
Al REsZ IR, HERN A R I T RN AN 7%, 4RI
HBVW IS, 4 —SHB VIR IE P
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%, EERTEE O R G R AT HB VAL [ W 7R
2, R I 2l T AR
AAFFFCLA LA 0, 23 0 3R B2 9 HB V4 iy
HAEIAW S AL HB VAZ R FEAS, 3L v [ )
JP R AR ST HB VHERMREAESEAT 5. 7F 2 8 LY
s 7y HODAR 0 I ml F AT O S AT . JW I AEA
WD FID g R AL 500 S 4] 5 #1248 (T HB VHERD
BAERAE, W FEA DY S D E WIS
WA 5 2 2 B VHER! 8 25421k, [FHBVHE
FlBR T R k2> B4, 3 )3 ok Ak 1) E T
CAVEMT. ABFGEE R RoR, M RACKREZ P B
TRIT )RS B 11 DA AR S 46 A S AT) R0 44 17
fi(0.29F10.16), 1M X LB ADVHURTEIAIT)
WIWI{E0.80, ADVIAYT L4E 5 LT 2 34%(2.30),
D iE 18206 B AN 40.23). X4, ABIHi
ZYWIADV IFIFFEAE AT BEAE R WHB VAR 53 584
BB, WERI A HOPE T . ©A 9256 HIE S
BEEM 2 BOPE 5 9 5 0% 7 IEAH G, HB VHER
XU T 5 B AR AT B 3 SO 24 1 58 A B
(I RBG BE K. g5 B, R Ab 25 i 71l g
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L E XA
HBV

S $%ZF% C K T C T I P A QGTSMTFPSTCTCT CTIKTPSDGN

HBV A
1 C K TCTIPAQGTSMTEPSCT CTCTUIKTPSID GN

,  HBV 2 C K TCTI PAQ GTSME EPSCT CTCTIKUPSD GN
3 CKTOCTIPAQGT SMTEFPSCT CTCTUZKZ®PSD GN
4 C KT CTI PAQGTSMTFPSCT CTCTUZKZPSD GN
5 C K TCTIPAQGTSMTEFPSCT CTCTUZKZPSD GN
1 C K TCTIPAQGTSMTEPSCT CT CTUIKTZPSD GN
2 C K TCTIPAQGTSMTEPSCTCT CTUIKTZPSID GN
3 CKTCTIPAQGT SMTEFPSCT CTCTUZKZ®PSD GN
4 C K T CTI PAQGTSMTEFPSCT CTCTUIKZ®PSD GN
5 C K TCTIPAQGTSMTFPSCT CTCTU KZ®PSD GN
B
1 C K TCTIPAQGTSMTEPSCT CT CTUIKTZPSD GN
2 C K TCTIPAQGTSMTEPSCTCT CTUIKTZPSD GN
3 CKTCTIPAQGTSMT FPSCT CTCTZ KT PSTDERN
4 C K T CTI PAQGTSMTEFPSCT CTCTUZKZ®PSD GN
5 C K TCTIPAQGTSMTEFPSCT CTCTU KZ®PSD GN
6 C K T CTIPAQGTSMTEFPSCT CT CTUIKTZPSD GN
7 CKTOCTIPAQGTSMT FEFPSCT CTCTZ KT PSUDTERN
1 C K TCTIPAQGTSMTEPSCT CT CTZ KTPSDTERN
2 CKTCTIPAQGTSMT FPSCOCCTIKTPEODHERN
3 CKTCTIPAQGTSMTFPSCTCTCTZ KT PSTDTHRN
4 C KT CTIPAQGTSMPMPSCTCTCTIKTZPSDGN
5 C KT OCTI1IPAQGTSMTE FEPSCT CTCTUZKTZPSTDTIRN
6 C KT C T 1 PAQ G RBAEMIEP scccT KPS DHRN
7 C KTCTIPAQGTSMTEFPSCTCTCTZ KT®PSDHRN
GenBank D00630.

FORPURBEZIYMAD VK IIGIT SFEBE 2 MIECs,
T AU T RIS, KIPUR Y
Y% 715 2T HB VHERN 2 5Ot 3 s AL 2 A1
Qo HING A ww E dn ey, Al N T3 R sy n i
BRIPUAIRTT S EE WA S R FIFE IS, W
k2D RE ST v T B

“ar YsE YA X 6 251 1k B I UK,
PZIX AR S n{FHB VAN e 4 B AP, G
95 BRER (1 R0 2 JFF 8 1 X LA BEL T 1% 5 A% i (1) 4%
P 5k py e, T BHB VIl i 2 AR
HHCVER I HBsAg, fEHB VAR Sif o7 52 5|
AL P G45RAE S WLT A AR e 16 3k 11
HB VAR, 5 by Wb 3 DA 6. A5
W B2 PUR AR YT IMHB VST & R WHB VI
“a” YERR I IAR S, JLrAT2 v B R
W26 s L T G145RAE 7, 1 TGP
BEVAYT M R EIR RIS S, $R 7R 1K S8 7 1)
PRI REL 29 A K.

i THBVTE A LIHEF (quasispecies) )
A RN EBL &FAIN “a” v
gAY X R AR S, AT RIK IE R HBsAgIIHBV
EgeSyy (@ B = Sl /v S PS TITH R e 2 oR U RTAZN
) 5 A REAHBs A gdd Ay BHE. 61 % BAEA
WIFEA HPreS2IX Sl R R AN LB R R IF A, 5
PR BER VIR “a” POEFEGI4SRAL Mk
BRI AAAB AR UL T HB VAETE 448 4 DA
TERAEAERR i HEFPMR ARG S0 9T+ 50
R H 2R HBVI 25 . 5 0 fo 1% R
S8 ) R R TG VE BB R Y. R 2, ARWFST
A THBVKSH AR AN m B LW T R4 N T
AN 4321 1) B R0 K B A B B S IR ER, LA
ARG 0= & I HBVEE YN i 57 45 L.
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(EREFAER L) 2ALBHE

AFRR AT A ARE AR, BTE 2 —, Wi K 2 I, v T8 ORI S RS 5
HERRR, UG B fIRR. B 2 Al AR 2T ER RSN CEHEYAZH) « (R
5y aim) o hFEAED o CEPFAIRD) « (RS AR« CAREYF AR K (R
220 RYVHUE, 2540 (R AN RILRIE 2580 A TR 2 23 i gm it (2540000 Sk, EER &2
ml B S R M BT 2, SRR 25 44 QTP 24, 1B S IBIRE 25 R Ao ) “an A0 s )7 B 44 Tl
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