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A new method to detect drug-resistant mutation of HBV DNA rtA181T

Chen Hongtao', He Guirong®, Wu Shiping'*
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Affiliated Medical College of Jinan University, Shenzhen 518020, China)

[Abstract] Objective:To construct a new direct amplification PCR method to detect HBV rtA181T drug resistant mutation by
nested PCR and specific primers. Methods:Nested PCR was performed to amplify the HBV polymerase rt domain fragment in the
first round, and the base in the 3"end of the sense primer was designed same as the mutation one of HBV DNA rtA181T in the
second round. Thus, the amplified fragment was the HBV DNA 1tA181T mutation fragment. Using this method, we examined 43
specimens of various HBV DNA loading with HBV DNA rtA181T mutation and analyzed the sensitivity of this method; and compared
it with the PCR-Sanger sequencing method in consistency under the level of low or high copy DNA HBV. Results; Confirmed by PCR
products sequencing, this nested PCR based specific primers had successfully detected the HBV DNA 1tA181T drug resistant
mutation. This method had confirmed rtA181T drug resistant mutation even when the virus load was 24 U/pL and the mutation strain
was less than 10% in the whole quasi-species pool. By detection of the 43 specimens, we found that the sensitivity of this method was
100% , significantly superior to Sanger sequencing, which was 74% (P < 0.05). Conclusion:Based on nested PCR and specific
primers, our new method can successfully detect HBV DNA 1tA181T mutation. Especially in low virus load circumstance, this new
method is superior to Sanger sequencing in sensitivity, and also shows good specificity, thus is beneficial to early detection of HBV
DNA drug resistant mutation and important for adjustment of the anti-HBV therapy in time.
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O BRI FIFER 5 >1 4511 HBV DNA K%
B FHPEIEPRAS 2 L 48 ABI 7500 real-time
PCR ¥ it HBV DNA {51453 (PCR A&
RS A ) GRS AL IR 2 I e 1A 6,
LR PTG 5%102~5%10° U/mL, RELE 100 U/mL) ;
ZLURINNE GEAE W 2 YT 9% 9 5 43 TR0 R 245 28 A8 6
PRI & (PCR-J ) g 2% 22 15 ) k) HBV
rtA181T S75 [ ;43 10y ttA181T 28 S M AR AR 4
1R A 2013 4F 10 H % 2014 45 6 H, % real-tinme
PCR 7€ ,HBV DNA fik#% DI K-F-[ (2~3)lg U/mL]11
], rh P 1K [ (4~6)lg U/mL]24 ], & 4% 0l K-S
[(7~9)lg U/mL]8 il , ZW5Y il ARBE /e HZE b1 2%
WAL, A B R INATY A E RS R
12 Fi&k
1.2.1 3143t 54
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Table 1 Primers for nested PCR

51 Y2 R bR IR Sl (5—3") 34 B BRI (bp)
5148 BT 1F nt594~nt616 GCACTTGTATTCCCATCCCATCA 521
E1RTHSY 1R nt1114~nt1090  CCTTGTAAGTTGGCGAGAAAGTGAA
28 nAI81 RRAE LIS 2F-A nt653~nt670 TCTGTCCGTTTCTCCTGG 267
2% A8l RERATURIY 2R nt919~nt902 GTTCCTGCGGTAAAGTAC
552 % tAL81T Kl |55 |9y 2F-T  nt653~nt670 TCTGTCCGTTTCTCCTGA
5525 nAISIT KA RS9 2R nt919~nt902 GTTCCTGCGGTAAAGTAC 267
2 2 % rtA 181V /il F s |4 2F-V  nt653~nt671 TCTGTCCGTTTCTCCTGGT
B2 % e A181V R R iES 1Y) 2R nt919~nt902 GTTCCTGCGGTAAAGTAC 267
HBV DNA rt {EPE,
w 6]163~ 18'9 Eoomo 230~241 E47~25; 263 32%!
nt594 nt902 nt919 nt1090 ntlll
vw T T T
2A L GCT
28T _ACT
S 2V T
nt594 nt616 nt653 nt640 ntl114
267 bp
521 bp

rA181T BT R2F  GCT—ACT; rtA 181V H S F587% . GCT—GTT,
1 yFEREREE

Figure 1 Amplification segments of target gene
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55 1% PCR #4514 .95°C 5 min;94°C 40 s,
56°C 45 s,72°C 45 s MG 35 K weJa 1 IRAEFR 72°C
5 min; BACK ILTE HBV DNA #2804, 45 2 % PCR
PHESAE959C 5 min;94°C 40 s,52°C 45 5,72°C 45 s,
TEFR 35 W a1 IRAEFE 72°C 5 min; BRI ES 1
¥ PCR ¥4 r=4y ., JnkEid 22 WL TaKaRa Premix
Taq PCR & G 1,295 N WEE e s SkAS
A=, PCR P28 20 pL HAERIEA Sanger )T,
1.3 %it5FuiE

Vi FH SPSS16.0 A48 40Hr . THECRORER:
FHEIKE P < 0.05 HERAE G FEX,

2 # R

2.1 £ X PCR+®E T 3144 ¥ HBV DNA rtA181T
951 EA I BE 521 bp(nt594~1 114 1t AA156~
328), 7 W5 w181 RAS KRR B (B 2), Ff
1 % PCR 438436 0 5 (AL 5 | 3 ) )
MFFLE T UL 3, Hrp A 181T 78 LI AEA =4
D7 25 5 B 7R IZAEAS [ B AEAE nL180M A8 5+ (CT-
G—ATG, & 3C i3k iR ) ;rtA181 (T+V) 2878 [fil. 7
FEALE | 589 =¥ 2 Sanger 17 {L BE /R 77 7E
nAI81V %748 (GCT—GTT) (&l 3D), K fig & M
rtA181T %878 . 43|k HBV DNA rtA181T Z875 K6
5% (2F-T .2R) .HBV DNA rtA181V Z&754&15 14
(2F-V 2R)XF LA b=t 47 825X PCR 5 2 56973
H Y H Bt 267 bp(nt653~919) , LIk 45 R ILE 4, B
— 445 2 5 HBV DNA rtA181T AP 14 =17
Sanger M F (LA T 5 1 90005 ), 45 5 ULIEL 5, 00 345
FAESE P28k A 181T 5878 Fr Bt
22 HF2H%FI M HEEY ¥R HBV DNA
rtA181T % 5

Marker 1 2 3 4 Ctrl

1 000 bp
700 bp
500 bp
400 bp
300 bp
200 bp
100 bp

1. /4 A HBV DNA M5 #AEA (XS B8 );2: HBV DNA
rtA181T 875 i FEAS ; 3. HBV DNA rtA181V 278 M i HEAS ;4. HBV
DNA rtA181(T+V) AL MFHEA ; Curl ; [V I (TEBEAR)

B2 EXPCRE1RYEBHREBEKE
Figure 2 Electrophoregram of the first round products of
nested PCR

b“ EEEmEEE EEE EEEES EEE EEEEEEEN
AS€  CTCCTGACT|CAGTTTACTAGTGCCATT'
L L [T [0 F T S & I

AA

C rtLA18OM rtA181V
base E?EEZEHHE?RHEEERH
AA L o F T N 4 I

i

/|

WAL A

A: /L7 HBV DNA IMLiEFEA (BHPEX] I8 ) B:HBV DNA
HAI81T 2875 Ifil 7 £ A% ;C. HBV DNA nA181V 28 7% Ifil 7 #£ 4% ; D.
HBV DNA rtA181(T+V) R MIEHEA ;base T ; AA . HIEMR

B3 F18yigr-miiFE
Figure 3 Sequencing results of the first round products of
nested PCR

Marker Cirl 1 2 3

1 000 bp =B X

700 bp

500 bp

400 bp

300 bp

200 bp

100 bp

Curl; FAPEXS BB | BH 9 5744 %1 HBV DNA 521 bp;1.2.3: 43510

HBV DNA rtA181T ZAEFEAR 521 bp HBV DNA rtA181V ZARFEAC

521 bp HBV DNA rtA181(T+V)ZASFEAS 521 bp FrBEE 2 5o W45,

B—FEARZMPKES 1% HBV DNA rtA181T 825K 5 4 (2F-T
2R), A7 IIES 190 HBV DNA rtA181V 4SRN G 4 (2F-V 2R) ,

B4 5F28yiERERBEKE

Figure 4 Electrophoregram of the second round products
of nested PCR
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Figure 5 Sequencing results of the second round products
of nested PCR

AN Hi5C PCR, LIS 2 55878 Kn5 |4 (2F-T 2R)
EHEY 1S HBV DNA rtA181T SR IMTEREAS (K 6) , Kt
WA M FEASAU RS HBV DNA 2594 DK (8lg U/mL)
FARHE DLIKF-(3lg U/mL) 8 rtA181T Z78REA  H
TKEER R TCH B &, BHPEXT B2 1351 9
3 AR i FE AR GBI G(RIRZEAE 514 2F-A) ,
L Pk 45 R R 45 DL K OF B AIK#E DL K S HBV
DNA ¥ReP 3G AR BN B, K7 KR
SRAR B W48 A BE (B B ) 0 45 28 5 oK
J¥ 245 3 248 NCBI-BLAST # % |t XF, 25 HBV DNA rt
B Bz (1dentity=99% ,E {H=0) , 181 {3 s A% 2751 K
GCT (XN EER Ny A) IESE R AR5 | 938 B
7 HBV DNA rt181 i s AR 2825 5L A P37
23 HF3lHE X PCR &M nAI8IT %
2HF

¥ 43 BIARTE$E VLKA HBV DNA ntA181T %
A ML FEAS HEAT R B 46 LURR B, (LR B 43 1) oy
12,24 .48 96 U/pL, £HL 200 wL R LT H1a 1)
SR E HBV DNA , fc )5 #% frf3 HBV DNA B
EAN 200 pl, &0 1 WLV N E R PCR 45 1 #
NEREAR (R LS 240 R 12,24 48 96 U),2 #~
WSS HRPE A, 25 R B RFELMR B 12 U/pL
B, ASTRIEE DUIKSE AR AR A6 0 B 2553550 91%
88% 75% , 26 TCHE 7 S TELRE M 24 48 U/pL
B, SR1EE DK R AR AR A B MR 348 100% , 5
ZMRBEN 12 U/wL b, VARSI BH P 38 A I8 2 1k 22
5 (P <0.05), 43 B2 S 175 FE A [F real-time
PCR Z&GE RN 1.01 x 107 U/mL BHAERR I bR AT
1:1,1:9 . 1:19 . 1:49 . 1:99 HBR A, #4178 PCR
I rtA181T A, G5 R /R, AP H AR RABHEALL 1:
1 19 WRBEVR AT, AN[RIEE DT A s A A6 T o 4
FIH 100% ;1R G oA 1:49 B AS[R]95 DLKSF- 1y
B ASKG 0 B 2R3 5910 45% . 58% 88% , 8 22 5+ TG
Gt X IRA TR 1:99 B AN [R14% D AKOF 145
ZM%HI | BEEE 53 50 R 9% 33% .50% , 27 T4t

B 149 RAH S 1:9 1R ESU L, Bk

< R AE

5 1:49 1:9 11 IR, SRR R A BT
253(P<0.01,7%2),
24 #F31 4% X PCR %5 Sanger M 5 i 4l
rtA18IT R T4 R —BH 5

X} 43 AT EE DLK SRS HBV DNA rtA181T %€
MRS | 10{§J HBV DNA B 12 1 2 i

FIMTHIRA TR 551 P 850 PCR 75 5 Sanger I
AN, 45 5 i 78 o %F HBV DNA real-time PCR i€

HAE(2~3)1g U/mL /Y 11 BILIEFRAS , 2565 1 489
34 J5 Sanger M J¥ & LAY 2 9 £ /£ HBV DNA
rtA181T A8 5 AR 9 B S ABHRAS rt181 o7 i il 745
R WA NIEFMEE (GCT), WMikss5 Y530 PCR
R FH R R 100% , 22 S5 G124 L (P < 0.05) 5
%} HBV DNA EBAE (4~6)lg U/mL J5FE N1 24
B TEPRAS , Sanger MFALA 2 BIAM H | Fe55149
Hi30 PCR AT FHE SN 100% , i35 LR, 25 550
Yiitep B (P> 0.05) ;1 HBV DNA E 7 (7~9)
lg U/mL 1Y 8 fﬁJml?f%ﬁzti PRGBS 45
H100% , SAKI & , F519HA PCR B Sanger
TR %R HBYV DNA rtA181T 87284 55 i Y =
Pk (100% vs. 74% P < 0.05)

Marker  Ctrll 1 2 Ctrl2 Ctrl3

1 000 bp

700 bp
500 bp
400 bp
300 bp
200 bp
100 bp
Curll; FHMERTBE 1, F 45 UL (8lg U/mL)rtA181T Z87% LIS REAS (5]
) 2F-A 2R, HAYH Bt 267 bp); 1. =45 01 (8lg U/mL)rtA181T 2845 1L
WA (514 2F-T 2R, HMH B 267 bp);2. K5I (3lg U/mL)
rtA181T Z7B ML IEFEA (514 2F-T 2R, H /¥ Jr L 267 bp) ; Cerl2: B
XFHE (214 2F-A 2R, AR ) ; Crl3 : BHAEXT BE 2 {%#% U1 (3lg U/mL)
rtA181T ZAS MIFFEA (519 2F-A 2R, H A Bk 267 bp) .
6 ZREITS|YEIEY IE HBV DNA rtA181T HEikE
Figure 6 Electrophoregram of direct amplification products

of target gene with mutation-detesting primers

rtA181

I i

B7 RIRZ|S|MHEHER(FRER)NFELER

Figure 7 Sequencing results of amplification segments with

non-mutation-detecting primers(positive control)
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Table 2 Sensitivity of specific-primer-nested PCR for analysis of 43 rtA181T mutation specimens (%)

HBV DNA S LU RS 2R B (U/ L) HBV DNA rtA181T 587 A R M FEATR A LA
(Ig U/mL) FEAE 12 24 48 1:99 1:49 1:9 1:1
2~3 11 91 100 100 9 45 100 100
4~6 24 88 100 100 33 58 100 100
7~9 8 75 100 100 50 88 100 100

it 43 86 1004 1004 30 60 * 100 ** 100"*

S IE 12 U/pL #HHE, 2P < 0.05; 5IREH N 1:99 HAL, P < 0.01; 5IRA H N 1:49 H# P < 0.05,

i#

FE R BV S ATIX, fRRR T (R )2t
HBV 259 K32 48 1 HBV i 25 L4 H ¥ 58
T 2R IR S 2 . HBV T 25 R A5 S HUR £
2RO R AR, LB R &R R
M Je b % B HBV i 2, 3 IR 48 TR KR YT, %
TRy va 2 27 S T 15 I 2 A T o
N, —Fh R AL AT PR RS9 HBV i 24 A6
I AMUE B T4 % B HBV itz 814 ) T
TEE 38 BT R R ) TR

TR, AW T H50 PCR+FES
19 (G sSASI 5 [ 90) P 384G T rtA 18 1T SEAE (R38T
ik, ST ENIMYA WA W A 1 R PCR
PHEREI A181T RAF AR S HIE , A5
rtA 18 1T Z&ARKGM 5|4 EL#E 4 4E HBV DNA rtA181T
AR B AR TG #E HBV DNA =45 DLKF
W RARSE DUKSE T, e yk s R0 H 89 1 B i ok
ZEARRIN G [ I Red 38 B A B, T 45 SRR IR
SRR RARIE R P, A SCHEN , 53 HBV DNA
rtAISIT 58748 B BEANRE B39 3 s i R PH mT g 5
rtA181T 725 ¥RTE HBV DNA #ERRREP & LR T
FK, I, B rA18IT 8728 ez 1 &
PCR Xf H i i Boh TR . 2256 2 fe e sk
ARSI G | RS R R ) B BN S T
WIAHAE, WHFIESE, =Y R Bl A 181T A8 )7
51, £ 5T rtA181T RAE (GCT—ACT) , LAfgE A A I
W5 19 3 AR B L R S R B | ) B i 186 1 B, U
UESEA rtA181T 2847, TiidE rtA181V S H Al IR FE
PEZEAS s MR X A 181V 28748 (GCT—GTT) , LA %L
Ty BUES |9 3 A il JE () e S 5 | 0 o 16 - B
DFUESE R vt AT18TV 2878, TidE rtA181T 58748k H:
Pl AR S AR 5 UE G T HAT BT R S
AIEEPE

h TR i O W R, O HBY
DNA rtA181T 75 (W ML TF bR A AT T WA b B . J7

3 it

h—IE T U B, P4 4F HBV DNA ntA181T A8 5
PR LU AR 25 R R TR AR IR 24 U
(21134 $500) I, Zr B ae s R i 1
rtA181T ZRASKR B ; ik R b T4 LU R 0
fiff HBV DNA rtA181T A8 S5k 5 U ARWI AR, 247
WAL E 19 B, M AEERR A ¥t HBV DNA
rtA181T 28 Stk i B F e 2 1:49 B R [RIIR EEAH B
B R SRR B BHMER R BE S Rz k2
FEY 1A & HBV DNA S 10%07) rtA181T 2878 Bk
h B BB R . e #1075 PCR-
Sanger Il FE3XF L, 20 4T 43 342 PCR-J ] 1238
AREIAELE rtA181T AR I RARAS , 25 B %
T B B RIS, R0 & T PCR-
Sanger M| 7%, T HIZAG I SE U1 ZKSEAY HBV DNA
i 25 S A REAS 2 5 VAT AR R 1 R AR

H T HBV i 25 28 A8 kI 5 ¥4 45 . PCR /=¥ B
PN S2i) 996 E B PCR IR ST 2 S AR (4%
PCR-J [ 52452 INNO-LiPA JEPRGE ) BRI A
BREZSMAER (5 PCR-BRGIM: A B
ZAMESAT BRI A BE RS A A ) F 0
Horb T =5 E NG R 5 F HBV Tif 25 28 28 46 5
i, PCR =W ELHE0N 7 12475 2 e 28 B T 24600
e, ZITIE M T — U IR R R BT B T 25 6 a5
Keefee 25 MRETAAIZ 7 1 A hy 3k R AU iR 245 K600 fr)
ShRifE, BRI, HOR R Z 898 B, PCR 7= ¥ B4
DN P vk R A 2212 ) U A0 Sk o o L
20% VA 1B 5 e ARG H 3 DR A0 AR S 07 e R R
AR IR R 2= R U AR 53 7R, PCR-
Sanger I 77k SMA R MR 74% , 7RIk HBV DNA #%
DIARSBF  Ar i R T 2% 3k AR AN A T A R 30
rtA181T 7%, AT 19 S B, [ S K I 5
KRR ST ) PCR 3 8Bk 2 03 HEBH R A R 42

(amplification refractory mutation system,ARMS) [,

ARMS 4" BN A T . — A HITE 3" ms 1)
S PER) PCR 23R ; —J2 3/ AR S BUS IEH
BRSSP AR I 5 I 5 1 A% R



536 &5 7T W
2016 47 H

Wik AnTkEsE, Seieih. — Py HBV DNA rtA 1817 T 25528kl ik 1],
R BB R A2 E R (L ARBHFR) ,2016,36(7) : 880885 - 885 -

HIAZ BEL, DRI A ot 52 107 4 2 0 5 AR, PR T 2R AR AR
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T EARTE R T ARMS ZAET %8 PCR 5

ARMS HHZ5 A, XN AR . RASE R RS2

B AUFFEARIESS, % HBV DNA $2BU) B BT

ARMS 984 SR8 B o HeAh  Feicit 5 i, 3!

AU A B A S ALY B AT RE . AR A

WM 25 R, 473810 267 bp miRAS B,

BI5GB A SRR 1Y A 18T #illl 5 1 #)A

REY I nAISIV R F B, LLT N R

rtA181V K il 5 ) AN BEY 1St rtA181T AR A A

B, RRARR SRR SR ERA —E X

., WJa, T 180 {7 ;S 5E T rtA 181, rtL18OM

RAFSF rtA181T R 5| W Es 4, (EI 7 R

rtL180M+rtA181T [RIFERERE rtA181T e3[4 1

DL b se g B T 207 v HoA B R A S R

e SN
AW TS 1) PCR-J 0] 5 2438 I A B A

1 RS R A 20T 1Y 43 43 rtA18IT

PP 28 AR AR 22 A B 52 B iE FHME A & 6 100%

{ERE L AR E R R, AR Jr YA TR (T 0, W

1 5538 PCR ARG #8500 3] IF 8 # R ]

B CYAR ARTTIERR T REY T HERLIN A 181T ZEARA),

WA AR5 1, W] DLz F % oAb 2 0 it

0 A (BN A 181V S48 ) A, HAT B 4T 1y 3

FHI 25803
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