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Abstract

AIM: To investigate the relationship of HBV
gene mutations with HBV DNA rebound after
lamivudine therapy.

METHODS: Twenty-seven hepatitis B patients
with HBV DNA rebound after lamivudine thera-
py (therapy group) and 19 patients without anti-
viral therapy (control group) were investigated.
HBYV genotype was detected by nested PCR with
multiple pair primers. Mutations of basal core
promoter (BCP) and precore (PC) were identi-
fied by PCR gene sequence analysis in sera of 27
patients after HBV DNA rebound, and in sera of
4 patients before therapy in the therapy group
and in sera of 19 patients in the control group.
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the PC (G1896A) mutation in serum of patients
with HBV DNA rebound was 33.33% (9/27)
higher than 5.26% (1/19) in the control group
(P < 0.01). The mutation was not detected in the
sera of 4 patients before therapy. The ratio of
the C1856T mutation was 14.81% (4/27) higher
than 10.53%(2/19) in the control group, but not
significantly. It was not detected in the sera of
4 patients before therapy. In patients with the
BCP mutation (A1762T + G1764A), the constitu-
ent ratio of genotype B was 75% higher and that
of genotype C was 25% lower than those in the
control group (both P < 0.05). In patients with
mutation PC (G1896A), the constituent ratio of
genotype B was 50% higher, and that of geno-
type C was 50% lower than those in the control
group (P > 0.05). Gene mutations were not de-
tected in four patients before lamivudine thera-
py but BCP and BCP + PC mutations occurred in
two patients after HBV rebound. In 27 patients
with HBV DNA rebound, there were BCP muta-
tions in four, PC mutation in two, and BCP + PC
mutation in eight.

CONCLUSION: BCP (T1762/A1764) and PC
(G1896A) mutations may be involved in HBV
DNA rebound after lamivudine therapy. The
mutations occur in both single and multiple
gene groups. The A1762T + G1764A mutation
occurs more frequently in patients with geno-
type B after lamivudine therapy.

Key Words: Hepatitis B virus; Genotype; Gene mu-
tation; Lamivudine; HBV DNA rebound
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11k £ AL 5 02 B WK i 2 —, &
RT3 5 NG T s HB V)Y, 1
HT75%LE PN, T [ 2 L AR TR PE AT R (AT
KHE, HHHBVHE LTS T AH110%, B
1210 N P A5 15%-40% 0 B Y & % e A
[F S I, s s PERF 28 IHaifh . $E5
JUR P JFF . T DA A R e B 52 1 T
JeE B AL A R R U R A

I A2 BHL 1 E R AE 2 993 7 O Jie V) B B VR 7 i it
K I T 1999 FHIRTEF N2 N TiR97 &
JHF, Fo7 RO B 24 e (RTERy T i
R EL T V2 W, an 2T BRI E, 2
I [ o5 IR DR AR S, 452 24 )5 s tHIHBV
DNA Jz 5155, HBV A& —FIE FFDNAJA &, K84
297732004 bp, HAHE A 4N IF IV BLAE(ORF),
BISX . CX. PXFIXX. HFEHBVHE
T HUHESOIREN S, KFITHB VA KA
DN A 8 575 5 K AEAZ 5. HBVIEF AL AT By
N A-H) B AN [ (356 DR B mT A AN [ 105 75
R AL BN AN A NROR K E R YT S I
FI 25 S 3 HBV DNA 3 5 YMDDAE 745 )
FHOG, S0 ThioK I e 10T i & 10 3 w] A A i
DRI DX 748 5, H AT AR SRR E IR 2D, [ Py JEIX
JIHRESE. A THITHB VLK. BCP A PC
A SR S R S BRI E BUR R R IT I C R,
DL K R EVRIT JAHBV DN A K 2 75 47
TG AR S ISR, FeAT I T LU 9.

1 #RRSE

1.1

1.1.1 : RYFETF2001-12/2004-12) P EE R}
KA B B BiAL BB 18 M AT Bt 8
1.12 SIRIT L (DB LAY
KA LG AL B2 S WhRHERF 520004
“ A [ B T O BEE T R SRS BT R
BEVEIF R 2 WiksUE™; (2)i697 HTHBY DNA#E I
=1.0X10"# DL, B NFEZABALT>1.5(5 1EH
{B) 52 5 H5>6 mo; B)HIHFI KR AE ¥R YT (100 mg/d)
KB I ZH(HBV DNA<L.0X 10°%% U1 /L)
REEAE; (4T R 1A G)RIT AT AR L Ht
T EE L), (6) R E MK MR, g4 Bk e A ml 7.
T it i 2 HBV DNA KRN ETHBYV DNA
P B PERE R B, S HRAL: IR P a5 254
TRIT IR 2R 98 B 2T i TRl Ak R 5
P F I RTHBY DN AR DUEGHIE, T3
6.7log#16.56lo0g.

1.1.3 s ()EIHAPHCY, HTHDV,
PLHIVEAYE; ) SR sl Sk 2
TR S, (3)HBV DNAH DI%<1.0
X 10748 DU/L; (4) T e Sk Fia 7 # .

1.1.4 DR A NI R UE
WAL F 27, b F 1o, w8l ke
20-58(F-3J35.26) %, LG FEAEAL3 41, 121
24 #, HrhHBeAg(+)18%1, HBeAg(-)9%.
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2597 F£12-33 mo, “F1J19.99 mo. X} 4] &
F 1901, F1el, L3, Fik20-58(F-#433.63)
%, SR JG ARG 36, 84 2T 164, T
HBeAg(+)13%1, HBeAg(-)64il. B4 H>35% ) &
H767.39%.

1.1.5 : Tap DNA® i/ tH TaKaRa 5
AEYCORE)VRHE A TR 22 Al 24, 10 mmol/L dNTP,
50 bp DNA Markerf] MM Z B E D RHE A w42
fit. 2 TheromP X2 Thermal cycler, 3% [EBio-
Rad A 7 GelDoc 20004¢ /5 HLK S5 73 41 R 4¢.
1.2 Rrva Iy ar s B AR HHHBYV
DNAW# 553 molfIiFUifie. HBV DNAFI
HBsAg, HBsAb, HBeAg, HBeAb, HBcAbFRic 4.
12.1 s JLUEE RSO LT bR AS: I677
HIRIT AT, VAT JFHBYV DNA S [ hR A
2741, X RO 20 190y K0 A 20 1) af i T
20 CUKAR P I A7

1.2.2 HBV DNA DR SO, K
WA 2 F M3 500 pL ¥ T+ 1.5 mLE L A, s
B, R4, 3500 r/min0»5 min. HX_E
THBE T 5—1.5 mLELEN, s
PRV, TR, 3500 r/minf0y5 min; BB
BT 1.5 mLEODEN, MA2.5645J0K LR,
BB L, 1000 r/min 010 min, 7 _FiE
W, EEFSRL AT U IDNA. N 750 mL/LUK i 2,
7400 pLyEds, 12000 r/min 0215 min, 25459
WK, £ T 5 N30 nLTAEZEM VAR, B4°C
UKFEARE I

123 s Krill4ef g T HB VL Y |
BCP, PCHEIA ({78 5. HBVIE R A5 | R JEHBV
DN Apre-SHISFEER X {157 741 ¥ 1*. BCP, PC
FLR S W% T #5R GenBank sk THB VL K] 4>
FEHI(RE S AY 123041), KT Premier5.05| 4
B A ST HB VI B 36 R AL AR S X 81 3115 |
¥, BCP, PC(sense) GCATGGAGACCACCGTGA
AC(nt1607-1627), (antisense)CAAATTCTTTATA
CGGGTCAAT(nt1930-1908), /=#324 bp, H1 L
WA A TR RS ) B R

1.2.4 : HBV DNAM %2 #EPCR
7%, HBsAg, HBsAb, HBeAg, HBeAb, HBcAb/]
ELISAE, ¥ B RIR 2 55— B B e A 5
HL 58 . HBV DNA<1.0X 10°4% UL/L5E J 11k
1.2.5 HBV o (1)K H 36 (R 7R e
Z 5|5t LA PCRIL: 5% PCR: RNAAR
50 uLEIddH,0 34.6 pL, 10X PCR 220 8 pL,
10 mmol/L dNTP 1.0 uL, ¥ 410 umol/LIFIE
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X 1.0 pL, 5X10° kU/L Tag DNA
FEATEF0.4 uL, DNABRA pL. N SH0h: TR
P£94°C 5 min, fEHZHCHEEI4C 1 min, 1B K
55°C 1 min, $E172°C 1 min, J34MEIR, F)a
72°CZEAH10 minfi 4 4 4 NPCRAL T4 3.
HTHPCR: ST, S — 4 RNAR R
YWAA, B, CHUFE VRS W, 9 4 AR FR
194D, E, FAURE 514, 55— R AR R 25
uLEIddH,0 15.3 puL, 10XPCR 224 uL, 10
mmol/L dNTP 0.5 pL, ¥ 410 pmol/LIfJA to C
IEX 515 ul, A, B, CRURE S5 9 L5140
#%0.5 uL, 5X 10’ kU/L Taq DNAZ A §0.2 pL,
B—RPCRY M= H2 pL. 55 41 N AR RIR
H25 uL, 5144810 pmol/LIYD to FIE X514
1.5 uL, D, E, FAURE RS9 R X5 14940.5 uL
Gb, RS — A RNAR R A, SN 250
55— 4 PCRMIA. (Q)HBVIE KR [R5 4351
I R I PCRIGY G 77 #7110 puLim2 pL 6 X
Loading dye 57615 g/LEERE AL, B
50 bp MarkerXf [, 100 V 40 minHi k5 Fl R
FLVK B 2 A RGO SETT A, a7 ) i B
RN HE A DAL i B DR 28, RI68bp- A KL DA 22,
281bp-BHEK Y, 122bp-CHEKI A, 119bp-DHEA
4, 167bp-EFEEIHY, 97bp-FHE K (1), (3)BCP,
PC : KHPCR-J7H 73 #rik. PCR
P4 [ W AA 25 pL: ddH,0 17.3 uL, 10XPCR
224 pL, 10 mmol/L dNTP 0.5 pL, ¥ JE 410
umol/LIFIE X R X 5144:0.5 uL, 5X 10° kU/L
Taq DNAZKAF0.2 uL, DNAKIK2 pL. [V 2
Bk FiAEPE94°C 5 min, TEHASHCAAMEI4C
1 min, iE-K55°C(CX 452°C) 1 min, ZE{H72°C 1
min, JE34MGER, BJE72 CHEMI10 min. (4)FEA
M RGP 710 uLhn2 uL 6 X Loading
dye WRETELS g/LBNRRE EAE, [FIEFIIAS0 bp
Markerf &, 110 V 40 minHuk J5 H BT HE UK Al
B HT RGN LT A, BCP(EHFPCIX)IPCR
PHE PP 324 bp, (K2R 58 H HOFE dhik
i S AR AT IR m g alifh 5 AT IE X
JRAIIE . W45 B K H Analysis(Vect NTI suite
8.0) ] L # A1 A-F 5k DA 28 b e e A 7 IR F > 41 8R4 T

P 45 R 28 B 5 = R IR P 91 e 5 2% DX Rt Y
LIRS ER EE AT

AR HISPSS13.04¢ 1 4K
PRRLEAT Ge vt AL B, R (1 LA DY A 2 (¥ 6 D7)
BRI,

, BCP

HBeAg

et al
BCP

et al

BCP
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PV n AI762T+GI764A  GI721A TI753C  GI757A A1775G  G1896A C1856T

DNA HBV 19 5(26.32) 6(31.58) 4(21.05)  3(0.00) 50.00)  1(5.26) 2(10.53)

BCP(A1762T / 4 0(0.00) 1(25.00) 1(25.00)  1(25.00) 1(25.00) 0 0
G1764A) .
& ea 27 12(44.44) 8(29.63) 0(0.00) 3(11.11) 4(14.81) 9(33.33)°  4(14.81)

HBV DNA P<0.05.

1 HBVER/DEIPCREXE. 1, 4,6, 7,8 HBV C
2,5:B ;3. B+C

400 bp
300 bp

B 2 HBVBCPEHXE.

2 BR

2.1 BCP B CP7E 5 [ K6 I 45
B, AL762T, Gl764AY 2 A I L, ¥BIr 5
BCP(A1762T, G1764A)%% 54 H 5 (44.44%) =
T X H2H(26.32%), H G2 2= [N AE R
I bRAS T IE WA H 714 G1721A, 561 T1753C,
4BIG1757A, 6% A1775GHL 538 5. Horp 34
A1762T, G1764A X% R [FNGIFAGLT21A,
T1753C, G1757AMA 5. G1721A, T1753C,
G1757A, A1775GHE sUAR 5, V697 4 50 A
FLAS L GE vk 24 (R ).

2.2 PC 46 HBV

PCIX Ak HG1896A K C1856 TAE 547 1, G1896A
AR SR R A TN IR 2 (P<0.05). C1856T
ARSI A SRR R (P>0.05, K1, 2).

2.3 BV 5 A LA,
HITHPC(G1896A) &XBCP(A1762T+G1764A)*L

DE/EZ n BEREREN% CEREU%) B+CEEEU%)

19  6(31.58)  13(68.42)

27 10(37.04)  16(59.26)  1(3.70)
BCP 12  9(75.00) 3(25.00)
PC 10  5(50.00) 5(50.00)

AR e (1) SR T BAE DR 2 (A i LE S v, CE PRI 2
AL L R %, JL /EBCP(A1762T+G1764A)4%
S E B, CHEP AR R L 550 A LA AT
PEZE 5(P<0.05, #2).
2.4 4 HBV DNA

4%IHBV DNA i & # 0 97 BT AR A
FERAR S, V9T 5 A 20K AR S, BCPAR 51431,
BCP+PCAZ 514
2527 HBV DNA BCP, PC, BCP+PC

27(|HBV DNA J% i i 5 BCPAZ 5441 |

PCAZ 5245 . BCP+PCZZ 5784

3 111e

LTSRS, STHBVIERA T OF T EAN
1T fif. WEICARIN, WAL ] R4 P EUR A
LY N5 Sy G O & N (1A ]
18 1 ORI R IR 12 W7 ST, R i T
FALP N 24 1 1 I B AT B IR R E. 7
KR EIRITEME SRR E B — 2
HB VX H 5 = A0 2 1, HLBE A 1697 I 18] 1) 42
e, T 24 6 Y 8 3 n 9 DI PR ATE T B S,
LK T IBIT -4 [T 245 285300 4 14%, 38%,
49%M166% . H AT AN, HBVAHZ AU
i 25 P10 P~ AE S HBV PREAR 47 ¢, LLCIX %
AEE(Y). HAWM). KREXREBE(D). KREE
E(D) 2 JE fR (Y M D D) J [K] [ 48 S d by FE ., AfF
FATH — W 7T P (R & %), /EHBV DNA S
12741 35, YMDDAZ 5 RS H 26 1 48%, AT
F52%E8 ILYMDDAL 5. FATIANERYMDD

www.wjgnet.com
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Ah, AFAE AT PR E R THBY DNA KR
RN ZE. BCPAS s AR AL L A B A8 57, o
F7T1744-1851 ntZ (8], K5 5 XA X H 5.
il v] 51 BE A S B 5 s DR R A kb,
FEATCHC mRNAMEE WD, T T C
X 8 H k>, HAEIHBVIALRN A 5%
Az O OB 2 REE L MRS, T b T
HB Vi CIX & [0 HBV & Hl 445, BCPAZ
SRR SR AT T . BCPHh R %E, f
LI ZRAE JE1762 nt A—T, 1764 nt G—A, Pi &+
[ L, FR AR, HAEHBeAgHPEHBY
K & h R AT, (HEHBeAgPH M
HIALEE W, BCPIWAL S AE i s /K1 |52 HBeAg
(I %, AR AMR IR SEBCPAS S A7 AT #3110 52
M Kim"MF7E 1006018 1 Z L R (HBe A g
PE50%1) & BIBCP(T1762/A1764)4% 5%, {EHBeAg
BH R BH 1 58 2 474 . Sendi et a/"HIFFE30
HIHBe A g 112 1 £ I % K ILBCP(T1762/
A1764)25 71 1520%, T1764G1766738 5315
33%, INABCPH WA A7 sAET1764F1G1766,
1M H WIS ALT5TINAS 5, 5 m 0
AT = k. BCPALR X% 1 AR T7 1)
0. Chen et al™ A\ NT1762/A1764(T5A1896)
A TROK R ERIT i HBeAght . Tacke
et al"IIE SN I BCPAS S AN LR 241k, {H 7]
881995 5 11 52 161 6 7 1 5 R T 385 B R OK R 5 1)
A SRS RE ). AWFFURL B CPAR S (K47 1
HA1762T+G1764A, G1721A, T1753C, G1757A,
A1775G, T1762+A 17647 5t4J5 B CP & ILIT)

A S AEIRTT RN AL A AE, HAREAS K, of
REAN S MK R 8 VR TT IRIT 2. TR 5 & 2
JH R G IR R I A Fridt— 29T, BCP(T1762/
A1764)28 SEAE¥RYT HHBV DN A S 3ift () 5 5 46
H K (44.44%) 1 T X ZH.(26.32%), (HEGE112% 1
TS, WRESFEAR DA G AT NAERIK
FEXFHURTEL DI )T, JRA] 3 EBCPAE
S, BCPAR S 1 st i v oK K 5 (10748 S bk 52 o e
71, $5HBV DNA J 3.

ACHEN 54 S HHBe Aglf 2R 1A, 1989
fFECarman et al" " IRTE ZJHF BB HB VAR 41
o, FHPCREAIUE W AT CIX A% H R (nt) 1896G--A
(1AL 5, (53 FTGGERATAG, P AE—A1k
W, ARTCE (IR R L, W HBeAg A
RE G B T C DX DR AR S 56 R AR T 7 35
S, Reiichiro er al'" W E2540 18 M 2, % A%

www. wjgnet.com

B BCR R EIRIT 2014, gl R amc
XA S (R LF. Chen er al i1 74%IHBeAg
BH 1 1 482 24 5 25 5 B oK R ¥R 97 9-12 mo,
S8 AR IRAE VR IT IR MTHB e A g 5% 1) 34451 52 42
MBI R T1762/A176475 515 2 i A 189648
FED. 40410 N e HE1773, 1802,
1803, 1845, 1850111858 % FH RAL A5 AR 5, A
HT1762/A1764(T5A1896)28 T A5 25 T-Hrk K
SEVRTT JEHBeAghERH. 1773, 1802, 1803, 1845,
18501 18584% 11 R o7 i 148 57t S £ 38 T N 25 (1)
J5IH. Shin er al' "HFITIA K 189647 (158 AL & Fi K
T8 KRBT G IR 2 B B IR FRATT ) 45 2R 8
7, PC(G1896A)E 5[] K A1 %.(9/27, 33.33%)1E
FK I 5E VAT JEHBV DNA S (1) 53 v il 5 v
THHRA1(1/19, 5.26%)(P<0.05). K, AN A
PC(G1896A)A 7 (1] I ZHBV DNA )
JE PR 22— TR B AT T A W 2 C 1856 TAY 25 1) AR
S ARG 45 0 R A LA (P>0.05). C1856 T
R ST it S HBV DNA R 6 R ANK.

MIRTT LI TT 1 G Ak 8, IR
A L PR AR S, VAT S AT 3 S A R R A
S, AR E oA . FATIAh, R R
FEIMHBV DN A #LE L H AR 7 2 2 B
(1, AT DA B R AR S g S, i 2 A S DRI
GAR S . R, PR AR I 7 K R 2 T 2
ARSI, ANfE R AR I Y MDD, 42 R
JLAh I R AR S

HBVF3E A £E 19884F i Okamoto er a/™™
. HATR P HB VEE BRI ) LAY A-HJ\
R0 5 B 5 A b B Xk o AR L. A
HhE R X, 32 B2 BAICHE R, HorpiEg U A
BEEARL N F, Jb 5 ACIER AL N £, AR A
SRS 5 2 51 S PCRIEZ I W IXPCR
14, WPCR™H) v Belt KN B4 HITHB VI
SRR ARSI A 4645 5 G, KINBAE
DA 7 16/151(34.78%), CHEFIA129491(63.04%), B+C
FEPR 1, RAGI D, E, F, GHERIAL. FRATTH
& WL 55 P (AR SGARE A 25 5, T e S T
R AR Z B35 % UL AR,

AN TR 3 KBS HOB VOO B 55 25 ) 1 2 AN
—Ff, HBVEE R AU RK % 8 HU 286 97 1 5%
Wi, HATEEA—. BN EKE er aliliid 6841
AT R AW RO I e I e vE O
MERER I EE, RKILPK K E IR Y7 JFHBV CHE A
TR G I SR LA B A T B DR R B L3, i
F#Chan et al™ ] Kao et al® WU Ch 5

HBVDNA

YMDD,

( BCP, PC
).
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DR X HBe A g IfiL i #4452 JC % . Westland et a/™
fEadefovir dipivoxil I AL IAFSTH A
S HB VL PR 21 I AN 5% ey o] 45348 5 1) H000 797
B FRATEE R B oR, 0 R A1BIE PR LA B
31.58%(6/19), CHEDI Y e LE A 68.42%(13/19).
1R IT IBIE R R A4 R L 4937.04%(10/27), CIEA
RIRY I EE H59.26%(16/27). W2 Hg B, CHERIAY
(R B LG R A (P>0.05). Tl 1IN A UL B, CHE A
R, PR 07 5 HIIHBY DNA
RBRTCZEN. KT X2, HTFREARAEK,
Y KAEA B — 2D UE S,

AN TR] 1) DR AR 5 R e SR 4 OG, Ty C
X 18967 & KL R AR M 1Y), 7B, C, DFIE
TG 18965 T1858ML X ¥ T 1 &5 by AN Fa g,
1896 11G-AL S Al T 1245 Wt TR e, T
C AN AR S A B0 1T AFITF R ) 185807 1%
TR AC, B85 18960 1% 1 IR G Y Huta 52 1 45
Wy, B RAER P BT, HICIX 1896748 5
MIPAT 35 5L A M G, & v 2% o PP i 5t
20045112 PE & BT B FF AL 55 IR 5 R B, C
FPIMBCP(T1762/A1764)4% 5 285w, WL
T1762/A17647% 5 1) i % 0 5 R J& AL
HCC. Chan, Lindh, Orito, Kao et al***[{#f5%
#HIA ABCP(T1762/A1764)738 5 CH: K AL B
SRS H L. AT A T1762/A17647% 5
PEBE AT C X AR 58 WL AL ALY Liu
et al® W8 T ASZIBVERT R B, RIN18587 1%
TR W CIIFER (A, FREDRIAY) 4G 1858 A% 1 1R
NTHIFERALB, C, D, ERLK A 5 HHIBCPIX
. AT NIAABCPAE A, DAY AR,
(¥, TR C X A4S S LT DI A FRAT T (¥
TR IR, SX AR, T 4lPC(G1896A)
JBCP(A1762T+G1764A) R4S 5 1) Hi 3 th BAE
PRI 288 () A J L 38 s, 0 o 75 % A150%; CHE [
TR L R B, 2305 25 % R150%. L 7E
BCP(A1762T+ G1764A)% 55 &4 B, CHEK Y
4 B b 55 0] B LG A A S 1 72 5 (P<0.05), B
BCP(A1762T+G1764A) WAL 5 4 BHE PR A vh i
W,

KK E 1RIT JFHBV DNA 0] fig 5 BCP,
PCAZ 57 0%, TiBAE PR 2 3% B 5y ) “E BCPAL S

4  BEVE
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