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Abstract

AIM: To investigate the evolution characteristics
of hepatitis B virus (HBV) quasispecies during
sequential therapy in patients with lamivudine-
resistant HBV infection.
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METHODS: Serum samples were collected from
seven patients with lamivudine-resistant HBV
infection during sequential therapy. The reverse-
transcriptase (RT) region of the HBV polymerase
gene was amplified, cloned and sequenced. Se-
quence mutations were analyzed to characterize
the evolution of HBV quasispecies.

RESULTS: Lamivudine-resistant strains were
persistently present in the serum of patients
1, 4 and 5. The main mutation patterns were
M2041+L80I, M204I+L80I+L180M, M204V+
L180M+G173L, and M204V+L180M. The
proportion of these mutant strains changed
constantly. The wild-type strain was detected
in patients 2 and 3. However, lamivudine-
resistant strains were detected in patient 2 dur-
ing following therapy. Double-resistant mutant
strains M204V+L180M+G173L+T184A and
M204V+L180M+G173L+N236D were detected in
patient 6, who underwent combination therapy
with adefovir dipivoxil and lamivudine, and
in patient 7, who underwent adefovir dipivoxil
monotherapy.

CONCLUSION: Lamivudine-resistant mutant
strains in the serum of patients with HBV infec-
tion do not easily disappear during sequential
therapy. Cross-resistant or multi-resistant strains
of HBV quasispecies are often present during
sequential therapy and affect the response to the
therapy, thereby resulting in therapeutic failure.

Key Words: Lamivudine; Resistance; Hepatitis B vi-
rus; Quasispecies
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K RE(LAM). FfEEEER(ADV). B
KFHETV). B ELdT) ST 8RR
(nucleotide/side analogs, NAs)# 72 T-Hi 4
R 2% EE(HB V)R, HKBIRHNAs S
HB VIR & M 3 IRk AR e PR I 24 5848 . oKk
SE RE G UM HIHB VI & i, (N 24 & 2E AR
e, EFRNXSEL AMI 25 8, H AT AL
AROBIT T RS ADVERHETV BT
ERIN N HL AM AT L #2 T HB VSR & il 5 [A]
O AR P A AN TR R i 2 4 5 R4
L AMIiif 2 )5 (1 57 BEG T7 HHB VSR 4 i 2 A i
LIAR U AR ? (A — IR AN, AT
F LR THILAMITY 25 58 Fr 511697 HHB Vil
T I AR AIE.

1 MRRTSE

1.1 ## EHL7442003-20084F 8] 45 KT 55 =
HUD BE B IH AR IZ HB VRS, 1K L%
LAMIii 25 JG ¥ 52N A s/ TR YT . BRI R i
3-44 AN RIS 8] R (R A3 BEA T HBV 2R B il DAL 1)
Fe 5 53 b, 74 55 BEACRRAE B R F 24 AR 1.
UL T A B S 2 A0 B By o ik, A

1.2.1 HBV DNA#) & &: KH _LilgRHEAY) TR
A A THBVIZIRY 1 (P CR) 52 E Bkl
IR 71 5(S200359), Al T BR 450045 D1/mL, At
FEHRHAC TR R E R B E.

1.2.2 £ XPCRY ¥ H i il i) & Ak #1114 M3
FES AT AP CRY ™1, Hm 48 X 3k 4y 58 45 g 5%
IR] [0 306 266 S il [X (A -F, rt40-rt280). N FPrimer
Express 2.08 {1 5eit5 14, Eilf5 19145 -GAG
TCTAGACTCGTGGTGGAC-3', Fif5I#2 4
5-GGGTCTTTTGGGCTTTGCTGCC-3', Filf5!
Y3k 5-TGATTGGAAAGTATGTCAGAGAC-3'.
—IKPCRI VAR RLHE: 5 uL 10 X PCRZEMR
(FMg™). 4 pL ANTP(#%1.25 mmol/L). 5|41/2
%1, 2 uL Taqfff(1 U/pL). 4 pLBRR, st
JKA50 uL W4 AF: FAEPE94 °C, 2 min; AR
94 °C, 1 min; EVE60 °C, 45 s; {72 °C, 45 s; 35
AMEFR, #EK:72 °C, 5 min. - {KPCR 2 V44 £ [
T, 51901/3, B — IRPCR™ ).

1.2.3 BB 5 o ZIRPCRA&HHLIK . 4lifk
[0 )5 50 [ SIPMD18-T# ik, A FEAS Bk 1k
5-124 B2 i Bk i SR A MR R A IR 7]
W, 750 Y H Chromas(V1.62) 73 #, ¥4
LXK HIBioEdit(V7.0.4) 84, % f1GenBank
P A FEMST7663 (A TY), D00329(B2Y),
X01587/X75656/X75665(C%l). X02496(D%Y).
X75657(EM). X69798(FH). AF160501(G%Y),
HHEHBVF I 5 X01587THI M % &, b C3E

2 B8

2.1 B RS EL. 2. SHIZy R HBY
DNA(LL F R FXDNA)MIA LT 5h 24838 4873 51 W,
K1-3. B LT IRLAMIE Child-Pugh%y 24
A%, LELAMIN 24 J5 A5 ADVIRYT22 wk, HT
DNARFEEFHPE M LT, 10 wk/FDNA & i 48
6.32log, ¥ Ul/mL, [FII HBLALT 3, i H
ETV 0.5 mg/d, 13 wk/FDNAFFE:H] 7, ALTIRK
RAEH, B WA AR IR I ARE. B2
FHIGIRLAMIS C IR E/K . Bi7K, Child-Pugh
PNBY, IRLAM 63 wkitf HEIDNA J # 5
5.64log, ¥ Ul /mL, kS IRLAMA4EREE5-Tlog,,
P 01/mL, 132 wk/GALTR EZ 3%, 139 wkitt
DNA J 5. 428.5310g,, ¥ U/mL, J5I:&ADVIGYT,
56 wkGDNAKEALERPIVE, HALTY %, H
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2l CR CR HCe HCC HCe CHB CHB 8 FARHNAS
R 36/53 55/83 58/%Z 70/%3 51/83 22/% 34/
HBeAg/HBeAb +/— +/- —/+ +/+ +/— +/— 4/
ERDE CHY cal cay cay cal Ccay cal
ISETSLIY) LAM LAM LAM LAM LAM LAM LAM
FRZBYE)(wk) 40 139 62 28 48 48 40
FE2RFBRAD LAM+ADV LAM+ADV LAM+ADV LAM LAM LAM ETV
FRIZSBYE) (wk) 22 119 88 60 40 48 12
FEIRFERAN LdT ETV 1 mg/d LAM+ADV  LAM+ETV  ADV ADV

0.5 mg/d
FAZIBY[E (wk) 10 55 22 8 70 48
FARBEAN ETV 0.5 mg/d ETV ETV ADV+ETV

1 mg/d Tmg/d 0.5 mg/d
FRIZSBYE) (wk) 45 44 20 28
FEERFERAN ADV+ETV

0.5 mg/d

FAZIBY[E (wk) 36
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PORBAT T RAERIN LT EOR, L ARkkiE; A: FIHEES
fig: B: B
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I L180M
[ 1M204V+L180M+G173L [ #4740

[ ] M204I+L180M+G173L
I M204V+L180M+T184S

2 BEVRESMARTHIRRIEEN L. ZEEHFEMHE
FALAM 63 wh/i5 tHIUPS 55 S SHARSE S FILAM, 95— EL4EHF
ES—ﬂogm%m\/mL, 139 \VkH\J‘fQ&SS]Ogm%m\/mLH;Q]/a\ADV
1GIT, 56 wkIGERREANERIANE, (5119 wkisH B IR
= RARAHETV 1 mg/d.

TFUA IRLAMIS Child-Pugh 7> 2% o A2, 1524524 wk
JG FFIRLAM, 32-40 wk DNA7E4-51og,, 4% J/mL
Wesh, BCEETV 0.5 mg/difiyr, 8 wkiDNAAG Y
4.75log,,¥% U /mL, #/HETV 1 mg/d, DNAM 56
JATFIR R I, Va7 IR AL TR A 4 F7 1E
E IR SE SR 478X TACER YT, 84 wkifALTIH
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BE1

LAM+ADV 22 wk
139S,S,246P; )1,

LdT 10 wk
ETV 7 wk
ETV 21 wk

852
LAM 60 wk
LAM+ADV 11 wk
LAM+ADV 89 wk

(Gy173V;oMy2041,0C4256S 15L1801/V,E1263DeD5131NgHe55Q,H,94R,T51841,S4117P,Re1 20K, Nq

(Hy55Q,L,801,Gy173V,My2041,C,256S,E,263D,V,112A,L,180M,),
(Hy55QsL08015Vo112A,Go1 73VeLo180MsM;20415C,256S,E263Ds)s
(Ho55Q1,L4801:,Go1 73V1,M2041:,C4256S,1,E4263D:,Va1 12A,Ls180M,F1046L,D10131G,S15143P,)1,

(Go173V4oLo180M;M,204Vy/A,Ls231S5S557T,S0116A,Fo249L 1)1
(Go173L10Lo180M1oMo204V/1,Co256S 10L0267Q;0Vs207A,F5249S,) 1
(Go173VsLo180MgMg204V:S,223A410224V,Co256SsNeB85D,Ls72P,Ke168R,Fs 178S,Ls229F,Rs280S,);

ETV 1 mg/d, 12 wk (Ry153W;4G,173V;0L0267Q1oMa129V,55223P,)10

£ES
FBARLAM 40 wk

(Np139K,,Go173Le/NsLo 180M,:Me204V;,S213T;110224V,; Co256S,,D,134NoL5229F,S, 116P,Rs120

G,F227S,Ps237H,S10137P;L15144P,G1,165X,)1;
ETV 1 mg/d, 16 wk (Dy134N1oN,139K10Go173L10Lo180M;Me204V; 6562 13T 110224V 0Co256S 15Ls77S,S5185G,Ys245H )1
ETV 1 mg/d, 44 wk (Dy134N;N139K,Go1 73L5L0180M,M,204V,S,213T,1,224V,C,256S,A,86T, ),

I ESRASTENAERES, ASTEH MrITERNEN ASTRZENFTRIECPRRBXOUE, NFA0aER
HROZSENMED, CENRERATERK SN MRS NS

S HUATRE TR AR 52 T TACEYRYY, ke
O I A e AR I I RE.

BF3TFUA IRLAMES Child-Pugh %y 2 A2,
ZELAMITN 25 J5 BEA- ADVIA YT, 28 wk )i DNAFF4E
B, 7R IR S 5 AT SIKTACERYY, L&
B HR K Hh gk g T LR YT, iR,
BEATTURIRLAMIE Child-Pugh/> 2 A%, 15
254 wkJiiDNA}4.891og,,# Jl/mL, YMDDJ i}
AR IR RLAM 60 wkiDNA [ # ££6.691og,,
# )/mL, BcGADVIRIT 12 wkifDNAFL ], {H
22 wkitf Xt %23.2510g,,#% Ul/mL, £ IR S5
ARATTACERYT, W ia e R ARE. S
65264 wkim, FEKIRLAM 48 wkitfDNA 3,
HHADV 70 Wk DNAFF &, G IRETV 1
mg/d 20 wk, DNAYSRHTE; M ADVIRSETV
0.5 mg/d¥ay7, 16 wkiFDNA Jj5.4910g,,#% U/mL,
36 wkitf T FE2]3.72log,,#% Ul/mL, HHi{/57ERD;s
. B TIRLAM 40 wkis & 2L 24, DNA K 6.63
log, % V/mL, HHETV 0.5 mg/difiJ7 12 wki#
25.72log, ¥4 Ul/mL, J& 25 5 T ADV 48
wk, DNAFF4E{E4-5 log, #% V/mL3), (MADV
EXAETV 0.5 mg/difiy7, 28 wkiDNARLRH, H #i
AEBE VI .

2.2 BESHM B S Fatth R K ey iE BT
I I3 -4 AN [R] B 1] s (9 1 3 28 A7 5 U
JFACHE Rl 43 B, WU 2 bk SR G I 3 DR 1 )

L JL+E] E 1.0 mg/d

> 120
—m— HBV DNA

—— AT 100
80 ~
60 S
403

20
0

HBV DNA (log, 7% /1 /mL)
o = N W A 01O

o <+ a < o ©o
™ 2] n o ~ ~
t/wk

48 wk 64 wk 92 wk

Yy

B V2041+L180M [ ]M2041+L180M+G173L

o © — ~ o
<+ < © © o

B 3 BESREMARTIIERIRA#L. 1ZHELAM
R A48 wkiR BHERA G sl 524524 wk, EHHRFLAM 40 wk
IR, SOBEAETV 0.5 me/dIATT, 8 whkGHRFEL AN, B
ETV 1 mg/d.

BIAEAY, BERERCN2254N (2). BiFEL. 2.5
(R 245 58 AR A 2 B v e 380 I 3 3, A A9 i 1)
e BE 1A ADVIAIF22 wkith, 520%(2/10)
)7 B tHBLT 1841, £ELdT 10 wkit 57%(4/7))
v HBIL180M, [F] I HIIIDNA K ALT 2 3,
ETV 21 wkitf ELARDNA Ny 919, (H R X
PCRY 1Y, vula il R BAT A7 /£ L AMIY 25 5874
M2041+L801Z167%(8/12) FIM2041+L180M-+L80I
2133%(4/12). HBF24BAADVIRIT 11 wka,
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FRZ5BYiE]wk) MZAZRTAET SIEHR
BE1 LAM+ADV 22 M2041+L80l 6
M2041+L801+T184l 2
M2041+L.80V 1
M204! 1(10)
LdT 10 M2041+L180M+L80l 4
M2041+L80! 3(7)
ETV 7 M2041+L180M+L80I 5(5)
ETV 21 M2041+L80l 8
M2041+L180M+L80I 4(12)
£E2 LAM 63 M204V+L180M 8
L180M 2(10)
LAM+ADV 11 M204V+L180M+G173L 8
M2041+L180M+G173L 2(10)
LAM+ADV 89 M204V+L180M 6
M204V+L180M+T184S 2(8)
ETV 1 mg/d, 12 ToMZARLL 10(10)
855 LAM+ETV 0.5 mg/d, 8 M204V+L180M+G173L 6
M204V+L180M 5(11)
ETV 1 mg/d, 16 M204V+L180M+G173L 10(10)
ETV 1 mg/d, 44 M204V+L180M+G173L 7(7)

1 DR 25 53 A8 S Ak Ik B HI100%(10/10) 1)
G173L1220%(2/10)[{IM2041, {589 wkiFfG173L
FM204158 351 K, 25%(2/8) i 25 #k I HiB1
T184S, #:FIETV 1 mg/d, 12 wkikf #4284 7Y
(10/10). HBHSEETV 1 mg/dFF BHIAIT6 wkih
HARDNAFFEL M, (H16. 44 w450 )
M204V+L180M+G173L(10/10+ 7/7).
HBHESELAM 62 wkitf HEIIDNA i, 46
T M204I+L80I(10/10)5 48, Bk A ADV
BI720 wkinf P2 BF A4 89(9/9), BLAR28 wk
JADNAFFS T, (H36. 54 wkIit {56 I £
M2041+L80I(11/11). M204V+L180M(10/10).
BE 4254 wkIN BN B AR (10/10), 0k
LAMH BIDN A J # i LM 20414 £t # #k
(90%, 9/10), BEAGADVIAIT22 wkinf ik +¢
M2041+L180M+L80IZ156%(5/9)FIM2041+L 801
2144%(4/9). BEHO6FIXIRLAM 48 wkif 1
HM204V+L180M+G173L(6/6), #:HADV
70 wk/EDNA K, {/59M204V+L180M+G
173L(10/10), #£FADVELAETV 0.5 mg/difiJr
36 wk I H BLWE i} 25 #M204V+L180M+
G173L+T184A(10%, 1/10). H#& 74 L AMIi
2 44y M204V+L180M+G173L(10/10), £
ADVIRIT15 wki HIBL10%(1/10) X F i 2 #%

www. wjgnet.com

M204V+L180M+G173L+N236D, 48 wkii i i
40%(4/10)[IM204V+L180V+G173L.

3 e
HB Vil 24 /& O B3 Jus s va 77 ok 72 v o
()] /2 —. HB Vi 25 IR YEAE T HBVE K
SPAR L, AR IR SRR = A E T RE, RS
T AR PR 2 2 N RIS T s S bk X
LEAR R IR RS AR, B —ANHB VIR
A P H T I LA RE — AN 3k R 2 R DG S AR B
SRR BE RE PR A AERD, Al — S AT AR AT
KREFGR T Bg 2 3 7E L AMIi 24 )5 185
TR TT IR o B B A O AR, o
5% 5 A AL AMIii 50k A 330k, HL180M
EL80143 il £ BEM204V X M2041HI B, G173L%
EM204V/I+L180M BEAl bk 2. BFH3HS
ADVIRST Ja RN 0 BY AR bk, RBEE 24
IS IF] PR S, LAMI 24 PR R it Hi ok, I
HE AR, 36 wkif HM2041+L801, 54 wk
o M204V+L180M. B # 1 HETV G B4k
DNAWIE, {Hil P CRIE m§ %%, 1
Kyl £M2041+L 180M+L8OLFIM2041+L 80} 24
PR, BFESHHET VIR, (EDNARIT S IR R
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M204V+L180M+G173L1i 4%, ETVIid 25 £ 5 k&
EAELAMIY 255601, M204V+L180M+G173L
(RIAFAE S 0 T ET VIl 2 RS, X i 25 bk 52
HB VAl HE )1 KON A s s, 34 & i
SRAE H ATV DN AR FEFIHE, HAAERD f
FEDE, e DRI U3 R A WA IR 25 KU, 6T
KB WGH BN 2255 A AT 45 B 1RYT

B 1. 2. STEL AMI 24 )5 Be & 41K
ETVIHIT, &ETVIRIT Ja B 1RS AT ae ksl
LAMIH 25Kk, 10429 M204V+L180M+T184S
FIM204V+L180M Z A% bk M) 4= 5 v A% Ay B 2
B0 HEW X AT B 5 A ) A S bk 1 S
YFETV I RO S B e 00, RARMR
M204V+L180M+T184SKET VIl 24, {HE 24
ETVIAYT 5 I SRR E1 A0 A g By AR 7 IR
ETV I ) 2 [\ i &5 77 6 R R 115 S s ¥a 97 g
A b A S 247995 7 K 11 52 1.

HEGIEADVIKAET VIR, BE TR
HAD V7 567 8 B2 b 2 500 H 000 i 2
FEM204V+L180M+G173L+T184AFIM204V+
L180M+G173L+N236D, N236D 5 ADV [} 24 4]
5, X5 YimZE ARG AL, X R iR 2548
PRI 5 SCHB VAL il B8 7 38 58 S 6N A s
BEAR, 255 S 80T BHRIT IR

R T8 THB VLR A, SR
TEAE, IR AT AR DN A S R FE rp Ak
SR, 2 NVR(TE R M AMETE(N As)
FEIREW, HBVIAL A7 A, SCHh i
Hl. 2. SIHBVIH ki IX I 5 2% P 41 L
ST AR AR5 A AT A AR 1AE I
A ADVIRIT I I EL18OMAS S, (HAEHHLAT
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