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Abstract

AIM: To evaluate a fluorescent hybridization biprobe PCR
and melting curve assay for detection of (hepatitis B virus)
YMDD mutation associated with lamivudine therapy.

METHODS: HBV DNA and YMDD mutations in the 217
clinical serum specimens from patients with chronic HBV
infection who were treated with lamivudine (100 mg/day)
were detected by the fluorescence quantitative polymerase
chain reaction (PCR) using TagMan probe (FT-PCR) and
the fluorescent hybridization biprobe PCR and melting curve
assay (FH-PCR-MC), respectively. Seventy-eight positive
sera were then genotyped by nested PCR with six pairs
of HBV genotype-specific primes (A to F), and the cloned
DNA fragments derived from conventional PCR of HBV
YMDD of 30 positive sera were sequenced.

RESULTS: Among 217 samples, 75.6%(164/217) were HBV
DNA positive, and 67.7% (147/217) were HBV YMDD positive,
including YMDD 44.9%(66/147), YIDD 22.5%(33/147),YVDD
17.7%(26/147),Y1/VDD 10.9%(16/147), and others 4.0%

(6/147). In HBV DNA = 107copies/L, all the positive and
mutant rates of YMDD have no significant difference in
different HBV DNA levels. Among 78 genotype samples
(genotype C 89.8%, B 8.9% and D 1.3%), the positive and
mutant rates of YMDD were 100%(78/78) and 58.97%(46/78)
respectively. One genotype D was YIDD/YVDD. The mutant
rates of YMDD in genotype B and C were 71.4% and 55.7%
respectively, but have no marked difference (P >0.5). Using
the results by DNA sequencing as reference standard, the
relative specificity, sensitivity and over-all accordance of
FH-PCR-MC were 96.3% (26/27), 100% (3/3) and 96.7%
(29/30) respectively. The results of YMDD typing by FH-
PCR-MC were confirmed by the sequencing of clones.

CONCLUSION: The fluorescent hybridization biprobe PCR
and melting curve assay kit in detection of HBV YMDD
mutation has high sensitivity and specificity. It is a conve-
nient and rapid test kit, and may be used in YMDD

genotyping.
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BHAY: AFTE Z R ARIT & X IRA PCR 8k fif W & 0%
(FH-PCR-MOC) ¥ TA AT £ 54 R A BBk RBR — &
BBR — RITAR B — RITARBR K/ (HBV YMDD) &
S 893K 7] BEAT UG R R R AR

Fik: [ AT K EH PR RAFK 217 4, 4K
B R o AFIL Tagman R4+ 2 & PCR % (FT-PCR)F= & &,
AT AR AT PCR & fif W1 2%, 75 (FH—PCR —MC) 4
HBV DNA 4% %2 YMDD & & & F; 5+ 78 4 HBV
DNA FaEARA KR AR R4 % 5| 3t £ X PCR
HEHATEE A (A-F), 30 4RAH PCR =4 &
Fix#m HBV YMDD & 2 % 5.

ZER: o ARA HBV DNA B F (= 1.0 X 10° copies/L)
#75.6%(164/217).YMDD A K & F4#4 £ A 67.7%
(147/217), 2P YMDD 44.9%(66/147), YIDD 22.5%
(33/147), YVDD 17.7%(26/147), YIDD/YVDD #
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AR 10.9%(16/147), HARAR4.0%(6/147); 44
HBV DNA 4%, HBV YMDD A X % Fag# h FIRA
HBV DNA = 5.0 X 10° copies/L, 124 10° copies/L B
#h REAK, A 36.4%, A& HBV DNA &%3% 5,
#h B R E 35 (>80%), HAE 107 copies/L Bt B A B3
¥EHO®= 7177, P<0.01)EXRS A 78 hriFk
P, CARA L 89.8%, BAD EAHA S & 8.9% F=
1.3%, YMDD &3 &5 &4 H E 4 100%, T4 EAa 8
£H59.0%;1 %D EAEAE YMDD &KL & F4#4 0 A
YIDD/YVDD &A% f: B, C HmAPARA T Ffodh F
S K 71.4% F2 55.7%, 12 =% Rttt F £ F. A5
R ey He ] 25 F A AR AR AL, M FH-PCR —MC % 4|
HBV YMDD % L % F ey a3t SOt | 45 i fe if o5
SR A 96.3%(26/27), 100%(3/3)F 96.7%(29/30); %+ F
HBV YMDD Z 3 % 749 KA, WP ikt 45 R — 5.

Zi: FH-PCR-MC % & —Ffr ik | 454 HBV
YMDD B3 & fm ik, EARSOEEE, B
8 X 2 YMDD B % 0 £ A

KEEE: TR, T IEMIRS; & REZE UL, Rl B 255,
BT 4 FE YMDD

Wiz, XS, Zid, S8, B, B2, AL, 68, BS. SHmcR
ZWRET PCR BUARHRLZSAAIRERBIN NN . HREEASBIEZE 2005;13
(11):1291-1294
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ST R i EE (HBV) I 5k Btk i e . SbEF 28, 18
PRI 98« FFREAL AN g 2 — RV I R AL fok
K S H TN A B BTUHBY 254, (HIE R Y oA
WA s B VAT TE R Y, B A 2 e I 1
T e RV W R SIS, R AEEOR A T K
KT 251 BT R I K K i 2 42t T HBV. P&
DR IX ()28 S Fr s, 76 HBV 3L R 51 B R RN 739
A —GEL 741 A7 G — T, 7¢HBV R4&HG R A I
AR - WA - RITAZR - RITTAZ R (YMDD) 27
AR, RIS 522 AR IR (M) B4R 2B (V) 87524
&2 (1) FrEAt, TRk M552V (YVDD) 5 M5521 (YIDD) 4%
SRR BT AT A HBY YMDD Az JEG A S ) i 4
K I 7 2. H A A 7 A PR e
¥ BRI R W 8 2 A 40 (RFLP) o Rl it 28
PRAETI AATTEY N PCR N P4, B T I AT
RFLP 8281, i H RFLP ANREUEAT AR 5740 AL, iR
it 232 W& 7R 2 6 PCR Jm i AX AR 527 B3l 58 i, TG
W PCR =W 5 b B, faj s, PRI, Bivsde. FATH
[ 77 292 e bm A 2828 AU AL PCRED A% ith £ 2 (FH-PCR-MC)
LI YMDD K AR S (PR 217 4y S b oK K e 397 11
18 11 I 98 R A0 8 1 AR A AT RSN, 5 BAE 43

FRAI PCR P00 S F 45 R B L, W %7 VA
I A7 PP 4

1 #RFSE
1.1 ## 2003-03/2004-10 1811 289 BT 4 5634 40 & 1
(EDTA il 217 4y, B 1774, & 40 fy, FE 13-
63 (V339 &, SWIRFG R 10 R4 E0 BRI 98 I
JIF9% 2 A2 BUSHE BT 2 AR vE . BT it o
Hebr K K (100 mg/d) BEATIRYY, KR4 8-40 mo.
LT B (HBV) A4 18 (PCR) %¢ )6 5 &ALl (FT-PCR)
A& (RHUE A 5.0 X 10° copies/L) MIHBV YMDD %
RIS 14 (PCR) 26 AT Ml (FH-PCR-MC) 7 &, 0
FRYNVC LAY TFEFH PR v JEP 40 AL HI PCR,
U751 40t b T T A T A, HoAh R4 T
Promega A . A # FEZAFH P K A w] LightCycler ¢
J 52 B PCRAX Bio—Rad B:HH #41L. Beckmen fi i &1
2O HLK BEEERE R 7 AT AR
1.2 % HBV DNA [W$2HL. & &A1 FH-PCR-MC V(1)
YMDD A% A5 S A I T 485 R 53 A 359 42 A AR 7 2 1 B 3k
1T. HBV DNA & [RI 238 (A-F) 4% SCR [16-171 32461 7
AT 51 B v R R ) LR 4 HBV. YMDD 8 3 X6
FI PCR N 5 I I > 2 R SCk [13].

Ys b2 4038 A0 AL B A SPSS10. 0 e it ik i 5¢
B MR o K.

2 $£R
FT-PCR s &AM HBV DNA, PBHMEZR (= 1.0 X 10°cop-
ies/L) }75. 6%(164/217) . FH-PCR-MC{ZH I YMDD &
A5, KR A 67, 7% (147/217), Hrb YMDD 44. 9%
(66/147), YIDD 22.5%(33/147), YVDD 17.7%(26/147) ,
YIDD/YVDD VB 428 5 10. 9% (16/147) , HAbE &2 5
4.0%(6/147). 44 HBV DNA 7, HBV YMDD M H: A%
SR R BR 4 HBV DNA = 5. 0 X 10° copies/L, {HYE
10° copies/L I tH A HAIK, AUk 36. 4%; K45 HBV DNA
ErE e, KR B 080%), HAE 10" copies/L
IR W) B (o = 7,177, X0.01, F1). R
AU T8 iy bRAC R, JLArH C, BAID =FpJERAL, /)
il 89. 8%+ 8. 9% A1 1.3, CIHEPRIAL HHLFA; YMDD K H
S S E R 100%, AR R R 59. 0%; 1 43 D Y
i YIDD/YVDD VR4 A8 5 B, C Wi [R50 f¥) YMDD % 3L
RSO A RN AT A LR 2, PP E PR R AR A
RAF U FMH TR FEE R (R2).

F FH-PCR-MC £ 11 PCR /=4 5 B I J52 925, [R) B A
M 30 3 HBV DNA FHPEARA, Hor 1 kA< (HBV DNA
2.1X10° copies/L) 3& [ /3 A FIFH-PCR-MCAS I 45 2
BIMIE, H A2 4 YMDD AN YVDD YR 45 Rk, HoA
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R 217 HMARARA HBV DNA §1 YMDD RELSMHER
TEAR

HBV DNA n YMDD B YMDD RETSHIHR(%) TRMHE(%)
(copies/L) YIDD YVDD  YIDD/YVDD =(ig
=10" 61 28 11 8 10 3 1 98.4(60/61) 53.3(60/61)
10° 48 19 10 8 6 3 2 95.8(46/48) 58.7(27/46)
10° 25 9 6 6 4 84.0(21/25) 57.1(12/21)
10’ 19 7 5 4 3 84.2(16/19) 56.3(9/16)
10° 11 3 1 7 36.4(4/11) 25.0(1/4)
<10° 53 53 0 0
Bit 217 66 33 26 16 6 70 67.7(147/217) 55.1(81/147)

29 O3 bR A T 7 A I (1) 45 SRS AHAT, 43 0k YMDD
745, YIDD 94y, YVDD 44». YIDD/YVDD 5 341
YIDD/YMDD 1473 4t DA v (1) Aar 0 &5 SR A AFA Al
) FH-PCR-MC ¥E A4 I HBV  YMDD A% AR 5 (1K) FH ) i
P R HERRTG308 96. 3% (26/27) . 100%
(3/3) F196. 7%(29/30) (& 3).

#®2 B, CHAMERLL YMDD REZFOHNEFAER

pey=siil

ERE n YMDD T2 (%)
YIDD YVDD YIDD/YVDD HiAth
B 7 2 2 1 1 1 714
C 70 31 17 14 5 3 557
%3 FWHSERN HBY YMDD RETSMERH R
FH-PCR-MC 34
WA n
sl e

fEME 27 26 1
R 3 0
Bt 30 26 4
3 e

FH-PCR-MCyZ /& 3£ FLightCycler A8 MR Al H A
WEFLIERE |44 (fluorescence resonance energy
transfer FRET) 3, 1454 Gl ith 2 20 A7 (1 — Fh 5
AR IO AR R EL B (i ) PCRIE I »
DUTE s (1) A i s 2R 27 P b T s 34 7= R0t B, Tl
5€ PCR =) A iR e 1 OORR BRI B Tm D) .t TR
BI I v 2 B s YT 0 S AR A ), (R, 4R
Bl 5 B 1) DNA AR EAT 2448, 17 5 &RI8 B8 K Y
W PELE N Th v INE S ph T B AN B S 1) AN [ 1 45 4 g
TIIANTR],  fe 2% TR A B 23 R AR S o 110) At 0 5
AR AR R A S S AT RO T R, 1R
B bR A RLAE 2618 A Tm i, 55 YMDD A AR
St IR AE FORLEAT LE T DA S8 42 X 43 YMDD J HAR

SRR, NI BN FEARRT I S oy R H 1), iR
H A A R BT IR P B3l 58 %, X 10 min. BRI
VUSEAE) TR B W AP Z R BT 1 B =ik ) &
B v Sk G it 2 P A Tm AL DLEE 1 2 YVDD T {E 35 51 »
H(60.0 £ 1.5) °C; Hx hHF4 A4 YMDD, 4 (50. 0 &+
1.5)°C; 1M YIDD TmAH&AR, HJ(42.5+1.5)°C. prik,
FH-PCR-MC & B AT fij 5. PRidl. EHAM, HEEH KR

0.02
0.01 = —
Ot 7T 7 T 1 17717 1T 1 1T 1T 1T T T T1
394042 44 4648 50 52 54 56 58 6062 64 66 68 69
Temperature('C)

Fluorescence-d(F3)/dT

1 YMDD REZSHRERAARHLE(Tm &)

] A 38 22 A UL 9 6 o & PCR (1 #8508k
2.0 X 10° copies/L"", EIRATH 1) FT-PCR A
HBV DNA 1 [E =387 —20. FH-PCR-MC ¥ 1 Jc A& Il e
BREL ¢ (G ) PCRAFR A HBV. DNA HEAT 5 1 (o #0)
TS PHAAE R A A TR 2 0047 FRATTIG R F 45 Rk
W, ZE PR U PERS AR (5. 0 X 10° copies/L) ,
S AT ISR AT RE5 3 6 (14 1 DXIAN [ L RS 1) A FEAS
] 259 5%, LI R S 75 Mk — B4R, Al ) BH
PRAII T HEAT YMDD M LAR S 0p A, H G BE R AL 2% 5

T I> AR AR PCR P24 s el e 45 R BIE, 1%
J5 i R S PR AN YMDD A LR 5 40 Y[R MERf PE 3 e
FEA AU . AEZ T VIR VR R AT S AT A8 I
B, BT AR, S5 FIRRNH. 54
[ Py ob2f i R A s v - BRI B S 24
P934 (PCR-RFLP) A U7 2K K i (R AH S AR 5 70, [y
A PCR-ELTSA yL 2 ki, (H - #/E 0B
FEO B (5 PCR7P=4 ) Ab28) , i H ML RER A B 42
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S, ANBEAT I AR S

&M Z s FH-PCR-MC %% T PCR (1) sy 2 451 - DNA
FRAC TR e e PR TS BRI R B S0 AL, A%
KOl PCR 7=y, SEATHUAE . A ERAE, e 92 bl
PCR Jr iR FE b 2R O615 5 A4k, #RAF ) P,
S5 R E M. Z VB REAEM . 45 S HuAS I YMDD
M ARG, i BRI A B AR AN AR S 2R AR A
A, PP HBV YMDD A FLAR Sk I 7 92k
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