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Drug resistance analysis on AIDS patients after highly active antiretrovi-
ral therapy in Hunan Province

Z0U Xiao-bai ,HE Jian-mei, ZHANG Guo-qiang , LI Xiang-zhong , PENG Jin-yu, CHEN Xi( Hunan Pro-
vincial Center for Disease Prevention and Control ,Changsha 410005 , China)

[ Abstract] Objective To investigate the effect of antiretroviral (ARV) treatment on AIDS patients in Hunan Province
and to analyze the drug resistance of human immunodeficiency virus (HIV) , so as to improve the treatment effect of highly
active antiretroviral therapy (HAART) and provide reference for clinical application of drugs. Methods Blood samples of
252 AIDS patients who had taken HAART for more than 6 months were collected for viral load test, viral load of 32 samples
were >107 copies/mL, these samples were further detected HIV genotypic resistance profile. Results Among 31 HIV de-
tected sequences , 18 samples were found the drug resistance mutations, 13 samples (5.16% ,13/252) showed drug resist-
ance mutation to protease inhibitors (PIs) , nucleoside reverse transcriptase inhibitors (NRTIs) and non-nucleoside reverse
transcriptase inhibitors( NNRTIs) , 1 (0.40% ) sample was resistant to PIs, NRTIs and NNRTIs, 9 (3.57% ) were resist-
ant to both NRTIs and NNRTIs, 3 (1.19% ) were resistant to NNRTIs. M184V ,K103N,Y181CG and G190A were com-
mon mutation sites which induced high-level resistance to NRTIs and NNRTIs. Conclusion The prevalence of HIV drug
resistance to Pls among AIDS patients is very low, and NRTIs and NNRTIs are relatively higher; high level NNTIs multi-
drug resistance has emerged, the level of HIV drug resistance in AIDS patients in Hunan is still low.
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2003 AEFFIRXS S B E AT R PURREIRTT , X
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k7)) P Lo R AT TR R N e WS A D
R HIV TR 25 PR35 R 0 7 A AR I P U REIR T
W2, JFREYURTEAT 3 4R DL LAy X ] A&
BRI Z0k > o SRy 1 1 ) R 4 3L R 32 e o
PURBEAT T RCR , IR 2GR AE TR A L1 0L, 7E
Il L9047 ] o ) S AR BT, BRATT X e
ABEBHTRAEN R HIV &G 9547 T — 0K HIV (it 2y
PRI AN, RIS FEY TR R R )T A HIV i 2y
BT D0 e e A U, S U 3 A5 345 HAART {6
FEROR, t—25 R A T2y SR it S i
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L1 BRRAT . 2009 4 6 F, %7 BT #5320
BEIRYT IS (8 A T A BR LR B SE T 4
1E3ATT S B PR IG5 A A o, 3Lk £ 252
NS BIRPUREERYT >6 A HAMERI TS

1.2 A&k RASCEMER AR R m2000 £ H
SRR A I R GRS 252 3 AR VEA TR Sk A

W R R 45 5 >10° #% D1/mL (AL AR 3E 1T
HIV 3 R Y i 245 A

1.3 %ok

1.3.1 RNA #£ 8 R ERER A T m2000 4
F SR F ISR I B 1R G e H

1.3.2 R&H#ERMN(PCR) FAHEA PCR, %1
% PCR fifi i Takara One Step RNA PCR Kit (AMV)
RUWARZ 25 pL, Hiip 10 xbuffer 2.5 L, MgCl, 5
wL, ANTP2.5 uL, 3[4 MAW26 0.5 ul, 5|4 RT21
0.5 wL, RT i 0.5 pL, Taq 0.5 pL,RNase Inhib-
itor 0.5 L, Z8I8/K 7.5 wL, AR 5 pl ;s 254 A
50°C 30 min,94°C 5 min,94°C 30 s 55°C 30 s.72°C
2.5 min 30 MBI, 72°C10 min,4C{3H. 552 &
PCR, LISE 1 54 Ba7= 4 F#5iH , {di ] Takara Perfect-
shot™ Ex Taq Mix iX#], in I 5 wL AR, SR RN
50 ML,,E;EF' Mix % 25 ML,%I% PRO-1 1 P«L,§|%
RT20 1 wL, ZE487K 18 L, Bt 5 wls S 467444
94°C 5 min,94°C 30 s .63°C 30 5.72°C 2.5 min 30 />
&#F,72°C 10 min,4°C {2 % PCR § 1454 L
1,

1.3.3 w ik 5alJy PCR ML 1% HIEHESER A
VKB 3 7 B 5B e R 3 ik se e e
TN R 8 AT e s I RS [ AR 1

R DI 2GR I A9 514

Table 1 The primers of genotypic drug-resistance testing

EIEZES0N JFH1(5'—3") HXB2 {3 14,
AR s REIL) SMU_E 7514 MAW 26 TTGGAAATGTGGAAAGGAAGGAC 2028—2050
SMIF #5149 RT 21 CTGTATTTCTGCTATTAAGTCTTTTGATGGG 3509—3539
552 R Y P_E 3751 %) PRO-1 CAGAGCCAACAGCCCCACCA 2147—2166
PR 7319 RT 20 CTGCCAGTTCTAGCTCTGCTTC 3441—3462
TE S |4 PROS3 GCCAACAGCCCCACCA -
RTAS CTCAGATTGGTTGCAC -
RTB CCTAGTATAAACAATGAGACAC 2946—2967
RS PROC1S GCTGGGTGTGGTATTCC 2826—2842
RT20S3 GTTCTAGCTCTGCTTC 3447—3462

JEOU) b BUF S A O B 700 bp Zid , BRI B OR T LS AR

1.3.4 JFF a4 XHUARRF 5, WA Contig Ex-
press Fll Bioedit X PFHEAT PFHERE B KO0, RS Y
JP 3 5 5 ] i AR R 2 1) HIV e 371 0 288 43040 12
http ://hivdb. Stanford. edu) , F F1Z 2045 22 $2 AL
HIV i 25 52845 Bt AT o0 i, SR 2580 7%, OF
VR REA T 25 2 W URR TR TR 25 AR EE T 245 b BE it
e w2 g . ARSI 25PF 5 R LA By
T2 A TAE X 25 )TN 24 o i 24578 S A A e vy ]

I, I vl TR 2t Py 81 2L AT R 45
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2 HR

2.1 ABEEREHL 252 M FEIET T B 2 A
WA 32 Oy dEak > 10° #2 01/mL, % 32 ke
AT HIV 5 PR R i 25 A 0, Fer 31 43 A AR i 2ot
H3 PCR 445 T HARIER , PCR 45 5L WLIE 1 5[] b
AT T, FAIEE 2, 31 ANFFIH 18 A7
R T RN, o 1 AP B T R R
il (Pls) {2 AR A5, 12 AP R TR AT
L S A 7] (NRTIs ) 1) 525057 10,17 P51
FEAEARAZ T 25 300 2 Si g4 1) 55) ( NNRTIs ) 1) 58 45 fif
Mo TEXUETRARAL pi v, M184V H BLATI 3 455, 56 %
(10/18), K103N 3 33. 33% (6/18) ., Y181C %
27.78% (5/18) ,D67N/DN/E 5 K101E ¥J416.67%
(3/18), T2151/Y 5 G190A ¥ 11. 11% (2/18).

LR 2,

- 307 -

M:DNA Marker( DI2000) ;1—7 FEA ; N ; [ X G

&1

A PCR § AL Ik A

(bp)
2 000

1 000
750
500

250
100

Figure 1 Nested PCR amplification electrophoresis
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Figure 2 Sequencing diagram
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Drug-resistance mutation sites

FEA FURBUE R RS I 1] Pls 3438 NRTIs fif 257 NNRTIs fiif 24

P (4F-H-H) i} 24 58 A% AR AR

0031 2005 —09 —15 - M41L, E44D .D67E ., V75M . A98G K101E . Y181C
M184V .[210W T215Y

0036 2005 =11 =03 - D67N .K70R M184V T2151, K219F K103N E138Q

0043 2005 =12 =26 - T69S -

0053 2006 —02 —23 - M184V K103N.Y181C

0065 2006 —04 —26 - D67DN . K70KR, L74LV M184V K101AE Y181V

0108 2006 —11 —28 - - V1061

0120 2006 —12 =22 - M184V | K219KQ Y181C . H221H ., YM230L

0122 2006 —12 27 - D67DN, M184V K101EQ .G190A

0159 2007 —04 —05 - V751V, M184V V90I K103N H221Y

0168 2007 —05 —08 1471V M184V  K219R K101E V1081 .G190A

0179 2007 =06 —14 - M184V K101Q ,K103N K238S

0193 2007 —07 =27 - - V1061
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g% 2
P TSR &7 Pls 1% NRTIs 254 NNRTIs i 251
G (4= —H) Tt 2525 Fs s
0284 2008 —04 —18 - - Y181C
0299 2008 —04 —29 - - V1061V
0322 2008 —06 —12 - V75L 1210F K103N
0359 2008 —08 —25 - - K103N E138G ,Y188L
0360 2008 —08 —16 - - V1061V
0377 2008 —09 —25 - M184V K101E Y181C

2.2 M RERBEFL DAL 18 NRAEREE
FIEHI A 13 A~ %30 T % Pls \NRTIs 1) &2 NNR-
Tls 3% 3 000 8E 25 WA EAREE LA BT 245 Hopr, %
Pls NRTIs il NNRTIs ¥ it 25 % 1 ] (0.40% ) , %f
NRTIs 1 NNRTIs #1025 % 9 %] (3.57% ) , X *f
NNRTIs iiif 25 2 3 4 (1. 19% ) o X T 7 F Y
NRTIs 25254, £ LA b 13 3 FEAS v ™= Az BH g it 2459
(AL g BE T 25 P 0 BE T 24 1) 1) B384 Oy < o
KIE(3TC) HREHifthiz (FTC) #2876, 92% (10/
13), BT 35 (ABC) 23.08% (3/13), FLRE
(AZT) | AMflRE (D4T ) 5EFNUE (DDI) #%
15.38% (2/13), ¥ig4EF s (TDF) 7.69% (1/
13), 7] UL 3TC 5 FTC ffif 25 % B g = F At NRTIs
25905 %0 T 3 FhvE I NNRTIs 2549 347 A4 B S it
2Pk, FENE 3,

£3  JAEXIGX NRTIs A1 NNRTIs (i 2518 50 (4i)
Table 3 Drug-resistance to NRTIs and NNRTIs ( case)

Mif25/KF- 3TC ABC AZT D4T DDI FTC TDF DLV EFV NVP

H 10 1 2 1 2 10 0 11 8 13
0 2 0 1 0 0 1 2 5 0
0 2 1 1 2 0 1 0 0 0
0 5 0 0 1 0 0 0 0 0
3 3 10 10 8 3 11 0 0 0

H: S M2y 1. BEM 2 5 L ARE TR 25 ; P 7EAR L T 25 5 S - SRR
AZT: L RE DLV R4 s EFV ARAE 548 NVP: 2 i iz
b

w Yo =

3 itig

T A YA A AN K, DRI A S0 o o
VeSSt 28 4 Mo ABF 58, 4 Pls it 25 %4 1 4]
(0.40% ) T 245 &A= 26, 3X 5 Pls 7R [ 0 AL
/DA S T NRTIs Fl NNRTIs 259 (1Tt 25 %% A %40
ST, Ak E) 3. 97% (10/252) F1 5. 16% (13/
252), BESRNL, (HERE TR EIRIT 6 AL
B TR 25 A AR PR X — 25 R 5k

2007 AEJFJERY HIV —1 25 Lk A i g 45 3
FEAW) A, FRUIFA TP BRI T ROR BT, B
I —ZIR97 T I 5 . X RT X351 (11 245
PESE S 4 B 26 B, &F % NNRTIs () i 25 ¢ 2% o,
K103N.Y181C.G190A 748 % 1L %2, Hirdr K103N
5875 % He R B L 35 33.33% (6/18) ., K103N fE
S HATFrA NNRTIs 254 20 ~50 {51t 25 ; Y181C
Afg [ NVP 1 DLV 30 f5 L) it 25, EFV 2 ~3 5
24, G190A fEB1HE NVP Fl EFV @7k Fi 25, A5
DLV Tfiif 2}, |- 3ok #6545 34 47 3 B IR 7 5L, 2 DA
SEUL AR FFIRIT IR . XA fi
S B, FEAES AR X NNRTIs (1 2 21t 24, R it
1K 1Y 28 STt 2578 NNRTIs 259 v+ 438 L s A
WFFEH , 2945 53.85% (7/13) [l 5t 3 Fl NNRTIs
2GR = 250, S A 30.77% (4/13) 1)
BN 2 i NNRTIs 254 R 0w BEi 25 . X 51
SNRIZEBFFESE R T 8, T 106 {37 B S A 2 B
M I 4 UK, SRS R XHAT AT 259 B i 25,106 37 &
AR SRS S 2 1) R A R M A — T .
NRTIs Tfiif 2 ¥4 58 A48 0 o5 48k o0 80, A0 56 M41L,
D67E/N/G. V75M, MI84V, 1210W. T215Y,
K70R . K219E \L74LV £& I EHESL T %} NRTIs 254
AOTRZGYE" . M184V S8 (v s i H B, AN EL A 2%
FAG M HAE SRR 3TC w257~ s AwF e b
B MI84V AR [ il %) 3TC v FE i 24, 55 [ Ak
AR —3,

TEWI R4S, 52 PUasi i S B A 1 R6 97 © A~ H
DL HIV @& R 50% &4 1 AL EE
TR 2522 o R, FE P S R A 4%
PR FNRKOT-35 3 A, RE 4532 IE IR T L IR
SRR NS TEINZS 5 X U B2 R T 245 0 7 A i
20 o T RE AT 25 PSR DU B 2R YT OB OG5
[, AIESE K IR, Bl AE U BRI T I TA] B 284K Tif
AR SRR A BT SO 25
i 32 KB I 24 HIV 8 IR AT
RN AN 58 A it 25 PE AR PR 3, 32 C A AE
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