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 E:HM o4 2008—2013 @ HIV-1 MM A ER T REN, HE KE 2008203 FRELFEFREKX
T 1000 copy/mL X #mAH, RAB#E HIV I ZEAMRARMUAATRASN A0, HR XL E2600KFLREAT
1 000 copy/mLAf A&, F ¥ H EME 1. 62X 10 copy/mL; 124 GIH AT HEAF R EEAB UL P RETBELEIFH, T A
AT s 92 1 (74.2%) % CRF_OIAE T & ,14 ] (11.3%) y BEA ,CABC T A LA 7,5 4 6l A LB A, 77 3t K %%
FHBULEARMA N AR RER G, SR T R mERT R ETBEWH AT 05 A 63 4 (50.8%) 1 74
G770 M EBMAFME 9T 3% RFEREIENHAETEM AR L LHE T MI84V, M41L,D67N,L70R,
T219F . K219Q %, # R xf 3STC.AZT . DAT $ A B E M & F R F AR B X W4 £ £ @ 2% £ % & 3% KI01E, Y181C,
KI103N.G190A % ,3# ® xf NVP fn EFV B £ E it %, 458 @4 HIV-1 R 44 S Rmt 2 £ 8RR, 22 M & 67 A$H
MURETHEEK AR EFENHA B ARG RERG.MEMBLEZRELTHGEHRN.
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Evaluation on drug-resistant gene mutation
of HIV-1 strains in Fujian Province, China, 2008 —2013
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Abstract: To evaluate the drug-resistance gene mutation of HIV-1 strains in Fujian Province, 226 samples with viral load of
HIV-1 in plasma above 1 000 copy/mL were collected from 2008 to 2013. The average of viral load was 1. 62X 10° copy/mL.
Then the whole sequence of gene including the pol gene and the partial reverse transcriptase gene of HIV-1 were amplified by
RT-PCR, in which 124 samples were amplified successfully and then the sequences of those amplified ones were edited by the
software Conting Express and submitted to the website http//hivdb. stanford. edu. /to analyze the drug resistance status. It was
found that 92 samples (74.2%) of that strains were classified as CRF_01AE, 14 samples were B, C and BC were 7 samples,
respectively. According to the interpretation of Stanford University drug resistance database, 63 of 124 sequences occurred mu-
tations for NRTIs, 74 of 124 sequences occurred mutations for NNRTIs, and 9 of 124 sequences occurred mutations for Pls.
The NRTTI resistance mutations were M184V, M41L, D67N, L70R, T219F, and K219Q, which caused high or medium level
of resistance to TDF, 3TC, DAT and so on. The NNRTI resistance mutations were K101E, Y181C, K103N, and G190A,
which caused high or medium level of EFV and NVP. These results showed that the rate of total drug resistance mutation of
HIV-1 in Fujian Province was low. But with the increase of the populations using highly active anti-retrovirus therapy and the
length of the time during therapy, the mutation may cause high or medium level of drug resistance, so the surveillance for that
of HIV-1 is necessary.
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JE DA HIV i 8 16 PR 52 i 9 o e b i BT 24
PERD L INTITSE YR 7 AR08 . AR AR DA 2005 4E 4 JF fh
B R BURTEIRIT I B HTR T 36 )7 46 E = U 24
PERE R A9 K A2 FOAAT » SR T A AR HIV 3R (1Y
Tir$ 245 4 30 A8 K R AR g ML A7 Bl sl HIV it 25 19
FEAE L IR WIT BUR RE IR YT I AT HIV T 24 15 By
S R . D e AR TS 2008 — 2013 4F
R HIV-1 % 2 40 BRI X F 1 000 copy/mL
TR SR IT R WO G (8 2R AT HIV-1 i 25 25 X
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1 MRERE

1.1 BFREXS 3E4% 2008 —2013 AF Rt 44 5 H 4%
ZHORFIRITW 1AM LR SR EENE KT
1 000 copy/mL I 8 2% ¥R I 0% W 3% 0 18 38 AT
i 24 1 A6 0 5 AT

1.2 ik

1.2.1 HIV-1 RHEHEAN 2 BCHIV-1 3%

B S T B R UEFE R ) (2013 JRD L 3B H IR
23R 22 DR I Ay A PR ) A 7 1 N 28 B 8 e B s
1 AICHIV-1) #% B8 2 1t A DU 3k ) & IR AT ) 42 X
RNA 1z b # 1Y e &, 938 1 ABI 24 6] ) Real-
time 7000 #4758 B 9¢ )t i 8 PCR I 2, 46 il 115 [
N 25X 107 ~1X10% . iy LA AR X A% 42 RS B 45
HAT

1.2.2 AN S QIAGEN 4 H
QIAamp Viral RNA 431 305 & 4 OB 580 4 1 2%
95 B A% B8 #% R (Ribonucleic acid, RNA), % H
H 35 P AUt 25 K I 7 7 (In-house) #E 47T R st
IS BCHTV-1 3 [N R 24 46 I K Jot 4 £ JiE 45
R (2013 R 38 2o 25 2R G B S 4 7 o AR
il 5 DX 42 7 9 DA R S e st il 1 — 300 7 %5 S )7 51
Py ik B AR TAEY) TR BR A W AT 24k AN
Fe 9 5E o R R T 51 2 2% CHTV i 25 i
TN S W RIS I AR D, WL 1,
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Tab.1 Primer and sequences
Primer classification Primer Sequences(5'-3")
P s Y RT20 CTGCCAGTTCTAGCTCTGCTTC
Amplification primers PRO1 CAGAGCCAACAGCCCCACCA
MAW26 TTGGAAATGTGGAAAGGAAGGAC
RT21 CTGTATTTCTGCTATTAAGTCTTTTGATGGG
NS 1R PROS3 GCCAACAGCCCCACCA
Sequencing primers RTAS-qian GGACCTACACCTGTCAAC
RTB CCTAGTATAAACAATGAGACAC
RROC1S GCTGGGTGTGGTATTCC
RT20S3 GTTCTAGCTCTGCTTC
1.2.3 WG RESN WFEHAAWFEIAE 2 & R

ChromsaPro #l BiEdit 3% {4 #F 17 %) 25 (% Jit & 37 4
G PR GRS RS — RV R T
1% 26 [ W 38 48 R HIV-1 it 25 356 PR R0 AG ) 25 48 43
Bi F R B8 2 85 CHIVDRDB) 47 it 25 72 B 40 7. 3K
Ao B T 5 S 2 ST G 110 2 L T o 0 7 2 o 4 1 A6 R
5 85 R b RS 28 A 1 [ DR A S5 T 24
1718 e fR R AR AR B . AR T 28 28 A5 A3 4 A5 31 I
T 25 0 ) oM SR I BT AR B 25 W0 1) (8, 32
HE R {1 SF 1) T i 2 A L 0~ 9 43 M fURR, 10~ 14
Gy MIEHEM 2, 15~29 43 AR EE T 25,30 ~59 43
HHRETR 25,60 3 LA B TR 24 .

2.1 —JRAFLL 2008 —2013 4EAE X AH #5697 1
1AE R UL b % 3L G 0w 8 3 8 2 2 i AR D) b 3t e i
226 3R BEE R K T 1 000 copy/mL FEAS, HJ5 #
- FE R 1.62X10° copy/mL; B ¥ 169 i, 5
T4.8% APk 57 . 25, 2% AR S 38. 7
A HhEg/ANE 45 R KE 79X, 226 BIFEA T
WIHEIEIT T &b F 8N NVP+3TC+AZT, 3 109
i, 5 48. 2% ; EFV+3TC+ AZT 44 54 fl. &
23.9% ;EFV43TC+DAT F1 NVP+3TC+DAT 43
Bk 22 A 33 L 43 G 9. 7%, 14,6 %05 S A I
sy Ir A 8 1l

2.2 Mt YHE R Y 45 R 226 BIAE A,
124 51 25 |7 35 A ATt 25 4 ) RT-PCR & 31 P 1
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2.3 JNHEARLGHr 124 )5 B K F 81 L 48 56
Hr3H A K2 HIV-1 ik 24 J5 DA 78 4G 00 0 40 43 r A g
BAG SRR, £ CRF_01AE WA, 4k 92 ]
(74.200) s Hk S B WAL, A 14 4] (11.3%);C
RUF BC WAL 5 5145 7 B (4351 5. 65200 53 AMiR A
4 ) R e WAL,

2.4 THEELL K 124 BISER IR F S, AL
Wit AR R 2% HIV-1 T 24 3 PR 0 50408 2 b7 F1 i
BERGA I Won, 77 B K S DL e 35
il 700 A AN [ R T 24 5 G o o A SRR R 2R
Bty 3 T A0 R0 R TR 245 43901 63 481 (50. 8 6) Nl 74 45
(59.7%0) X 2 [ B AU 245 9 611 (7. 300) 5, Bk
oL 2. % 3. 1,
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Tab. 2 Level of HIV-1 drug resistance for NRTIs

Susceptible Potential resistance Low-levelresistance  Intermediateresistance  High-levelresistance

Drug Cases Ratio( %) Cases Ratio( %) Cases Ratio( %) Cases Ratio( %) Cases Ratio( %)
3TC 61 49.2 0 0 0 0 4 3.2 59 47.6
ABC 61 49. 2 2 1.6 22 17.7 18 14.5 21 16.9
AZT 82 66. 1 2 1.6 3 2.4 12 9.7 25 20. 2
D4T 81 65.3 1 0.8 3 2.4 16 12.9 23 18.5
DDI 62 50. 0 18 14.5 7 5.6 10 8.1 27 21.8
FTC 61 49. 2 0 0 0 0 4 3.2 59 47.6
TDF 86 69. 4 4 3.2 5 4.0 11 8.9 18 14.5

R3 R4 HIV-l A FSHMNERFRERERBNAFNTWAEEE
Tab.3 Level of HIV-1 drug resistance for NNRTIs

Drug Susceptible Potential resistance Low-level resistance Intermediate resistance High-level resistance

Cases Ratio( %) Cases Ratio( %) Cases Ratio( %) Cases Ratio( %) Cases Ratio( %)
ETR 66 53.2 12 9.7 17 13.7 20 16.1 9 7.3
EFV 50 40. 3 0 0 0 0 34 27.4 40 32.3
ETV 74 59.7 18 14.5 11 8.9 14 11.3 7 5.6
NVP 50 40. 3 0 0 0 0 0 0 74 59.7

R4 1246 HIV-1 G [ EQBEMEIFHRHLEREE
Tab.4 Level of HIV-1 drug resistance for Pls

Drug Susceptible Potential resistance Low-level resistance Intermediate resistance High-level resistance

Cases Ratio( %) Cases Ratio( %) Cases Ratio( %) Cases Ratio( %) Cases Ratio( %)
ATV/r(A) 113 91.1 2 1.6 0 0 6 4.8 3 2.4

DRV/r(A) 119 96.0 2 1.6 2 1.6 1 0.8 0 0
FPV/r(A) 113 91.1 2 1.6 0 0 3 2.4 6 4.8
IDV/r(A) 113 91.1 2 1.6 0 0 2 1.6 7 5.6
LPV/r(A) 113 91.1 2 1.6 0 0 4 3.2 5 4.0
NFV(A) 113 91.1 0 0 1 0.8 1 0.8 9 7.3
SQV/r(A) 115 92.7 0 0 0 0 8 6.5 1 0.8
TPV/r(A) 117 94. 4 0 0 5 4.0 2 1.6 0 0

2.5  EBMLIALAT A2 Sk A ) R
it 25 1 5 40 55 T MI184V, M41L., D67N. L70R,
T219F K219Q %, W3 55 A £ 4 26 I §% 3% g 41 1
FE 257 5 B4 KI0IE, Y181C,K103N,G190A

S5 DL 6 5 0] B 1 I ] 7R 5 DR 3 BT 24 5 AL 0 A
P AE 46,54 .82.84 WM T LK T,
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Tab.5 NRTI major resistance mutations of HIV-1

Resistance mutations Cases Ratio( %)
M184V 53 42.7
M41L 10 8.1
D67N 22 17.7
K70R 15 12.1
T215F 15 12.1
K219Q 14 11.3

F6 124 Bl HIV-1 WABKRPERHFLERERERREE
il 25 R A

Tab. 6 NNRTI major resistance mutations of HIV-1

Resistance mutations Cases Ratio( %)
KI101E 13 10.5
Y181C 20 16.1
K103N 23 18.5
G190A 29 23.4
V1081 8 6.5

F£7 124l HIV-1 AZSHPEABNHAEARX EZEi
HALE

Tab.7 PI major resistance mutations of HIV-1

Resistance mutations Cases Ratio( %)
M461 9 7.3
154V 5 4.0
V82A 6 4.8
184V 3 2.4
3 %

e [ 3L e 75 36 7 S 28 R L (H v [ A
PR W PO B T AT RAE 2003 AFE LB T
HIV it 2534k . HIV i 25 59 1 B (U 8 0%
TEAITROR TR S B8 R M o BRI, —
ENEE S B R R R L
HIV TR 2535 4k 1 H BUARAT R R ™ F A 2 3 10
A )

i B R B 22 (Y S R 2 PO RER T .
PUWRREIR T R T RS0 B W e S i 1
AT PR KRR SR B B BN 2005 4R TR
JA B R B PUR IR YT I B 100 2 Ak R F 2013 4F
2000 Z Ao {HRIRIT N B R 1 L Bl B
T RE AT IR E] A SE A L b 24 Wy 3 1 O A HIV i
BEAS B 1 o 5748 A M PR A2 ) 25 Ji PR X T B0 7
AL Y TR 25 W R TR R AR R L O 1 R AR A
TR R O H  R S B 24 1 AT R HIV

i 24 35 Bk 0 1 BT A AT L 0T BN RRER AL T R I 4
2549 1 S 1) ity b R B R SR B A TR
AT I FE T 0 16 B8 - o 2 AN 50 9 908 9 25 36 97 10 B 2R e
BF—H,

Hr HIV-1 i 24 ¥ 46 0 1) 7 2 32 2245 35 R A
1% TG 7 b Ty s o R v R DR Y R Ay G BB
B AR O S bk bR iz a8 T HIV-L i 24
R, Py R R A AR 2 48 0y I R HIV-1 i 25 ik
PRIALK I . 3R 48 AN 2008 AFFF 4 Xt HIV-1 9 B 1R IT
RS e B O B 2K DU K F 1000 copy/
mL) FF J 5 AU TR 25 K00 . B0 3 4E 2008 AR BIF 5T
2RI 8 Bk AN NRTI K NNRTT % 8 % /%
3 b2 W v BT 2. LY 28 AR A 8 G190A,
K103N F1 M184V, & i %t NVP F1 3TC (1 &5 B it
250 ST AT T IR A HIV-1 T 24 5L P 58 28
B AR U FE L5443 M1 2008 — 2013 AF 4 44 S P 7Y
i 25 6 0 45 L L e B 226 595 B 2 36 IT AR OSE G e
SRAE AT 7T B3R B e Sk RN R 1 A AN TR AR
JRE it 247 JFG vl = 6 A 28 R AR A SIS I A S il A
00 77 A T 24 A3k 3] 50, 8% Al 59. 7%, T A AR
- AT ) 70 5 25 R AR ek 7. 3060, WRSE R B
F BT 24 0 4 5 ARG Ol 5 Ak LA g g R 2%
LT A 2 I Bt ik it 4T o) 390 S B 24 S AR S T
M184V M41L.D67N.L70R. T219F . K219Q %, 1%
BT 3TCLVAZT DAT S5 [A] #8 B it 24 5 JE 4% 1 28 I
0 S T 0 ) 3 Y 2 28 AF 4 5 K101E, Y181C,
K103N,G190A %, & i xF NVP 1 EFV K [6] 72 )&
fiif 245

AR Y 5 25 F 106 B L A A I T 2 58 A8 SR A A
% AR 25 P 5848 R B AT BB, R B T — 3
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