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[Abstract] Objective To study the HIV-1 genotypes and transmitted drug resistance (TDR)
in Dehong prefecture of Yunnan province in 2012. Methods Referring to the guidelines for HIV drug
resistance threshold survey (HIVDR-TS) , 60 plasma samples of recently reported HIV-infected
individuals between 16 and 25 years old were collected in Dehong prefecture from January to August
2012. Genotyping of partial pol gene was performed by using reverse transcriptional PCR. HIV-1
genotype and the prevalent levels of HIV-1 drug resistance transmission were analyzed. Results 52
plasma samples were successfully sequenced and analyzed. Among them, 59.6% were Chinese, and
the rest (40.4% ) were Burmese. Based on pol sequences, identified HIV genotypes would include
unique recombinant forms (URFs, 38.5% ) , subtype C (34.6% ) , CRFO1_AE (21.2% ) , CRF08_BC
(3.8%) , and subtype B (1.9% ). One drug resistant mutation to non-nucleoside reverse transcriptase
inhibitors (NNRTIs) was detected in respective two sequences. Based on the statistical method of
HIVDR-TS, the prevalence of transmitted HIV-1 drug resistance was adjusted as a moderate level
(5%-15% ). Conclusion Diverse HIV-1 genotypes were found in this study, and the current HIV-1
drug resistant strains transmission was catalogued as moderate prevalence level in Dehong.

[Key words] Human immunodeficiency virus; Genotype; Drug resistance threshold survey;
Antiretroviral therapy

DOI:10.3760/cma.j.issn.0254-6450.2014.08.008

FEETH b T E SR KT (20122X10001-002)

YR 650022 LW, 2= 44 s TSIy 45 ] e Co P 3G TR 42 i v (R D838 WRas il (B2 41 ) ; B2 N By 4 il v (F
Ok WAL at B IS BEbA ) 5 v I SRS A ] rh O e TS A i v c O )

EIEVE# T2 41, Email : jiamanhong@hotmail.com; Bt , Email : dhduansong@sina.com



910 - AR TRk

2014458 H45 3544583  Chin J Epidemiol, August 2014, Vol. 35,No. 8

T 24555 i 4 R A 238 S AE O P UR B IR YT Y
b DX ARAEZ HUREEIRYT 1Y HIV B AT 2555
TN, ) T it 225 AR AR ARG K- o N R = i 4
PER R AT L X 2 — R E 2011 4R IC, M Rt
45 HIV/AIDS #3315 000 A, 5 =44 19 16.7% ;
SIMPUREEIRIT 4 13T AN S B EA N 17.9%. RIT
WA 7 P HIV-1 56 PR Y K i 254K (R A 7 15 400, ARiE
PURTERYT B AR AT RRSe: , ARBFFE X 2012 45
Tz M HIV-1 3 R R i 25 4% K A TR A

MR 5%

1. GRS - e R4 1 3 00 1 i 247 e )
6 ) it 24l 2R PR A (1) 2R, 2012 4F 1 —8 AfE =
A8 7 W YE BRI EE 16 ~ 25 % HIV 31k PR YL &
MHEAREAS  HERR AN 2R A AEAS J5 3145 60 43 1M 2K
AR, HEBRPRME : OREAE HIV PR 5% ; @Bk
AL Z S HORTEIRYT ; @4 WHO #2119 T sk IV
TG R AR s @CD, T 94k I 240 Ff 1145 <200 cell/ul,
PR X R 2 B A R

2. R i

(1)HIV-1 RNA (42 . fiff 78 ¥ Qiagen /A )
QIAamp Viral RNA {7 & , #3 4 A5 fE B2 E 2 )7 A
140 pl FEA TP IBCHIV RNA

(2) $58 PCR Y14 pol FEIH X {fi ] TaKaRa 2\ 7]
One Step RNA PCR I & (AMV) , #E47 [ % 5% )
55 150 PCRY I, RO VA FR 25 pl, 514 MAW26
FIRT21 (R 1) o i F§ KRR A A 2 X Taq PCR
MasterMix i) & , #E1755 2 58 PCR Y1, S i 1A 5
50 pl, 51978 PRO-1HIRT20(F 1), ' H=Hy K i
1.3 kb, 045 1 (PR) 2K (1 ~ 99 %151 )
RIS S (RT) 2R 1 ~ 300 2505+

(3)PCR Y™ 1 ™= Wy e Tk I 5 - 1 FH 19 BB i o
JiE HL K W€ PCR =) 5%y, PHMEAE A i b s R BE A
YR A wIaEAR I o SR 3 A 1E [ 514
PROS3,RTAS ,RTB #1 2 4~ 2 [#] ] J5 5| %) PROCI1S |

RT20S3(# 1),

1 HIV-19 8 S F5 19
EILVEZ Y15 ~3")
MAW26 TTGGAAATGTGGAAAGGAAGGAC
RT21 CTGTATTTCTGCTATTAAGTCTTTTGATGGG
PRO-1 CAGAGCCAACAGCCCCACCA
RT20 CTGCCAGTTCTAGCTCTGCTTC
PROS3 GCCAACAGCCCCACCA
RTAS CTCAGATTGGTTGCAC
RTB CCTAGTATAAACAATGAGACAC
PROCI1S GCTGGGTGTGGTATTCC
RT20S3 GTTCTAGCTCTGCTTC

3. J% 8 43 A1 : ff Bl Gene Codes 2 ®] 1)
Sequencher 5.0 #4775 BHE , Bioedit A F 47
ZIF G| LU R 53, {f ] Mega 5.1 FA4R AR
P RGO, S 1 000 AT/ A5G
WE. FEAR TR H HIV i 25 5048 7 (hivdb.stanford.
edu) 1Y 1 1E B 4 it 25 43 B T2 2 [the calibrated
population resistance (CPR) tool ] 7 £k il ¥ 3 #1*,
Z: H1 2009 fit s T AH G 19 1iif 245 58 722 (Surveillance
Drug Resistance Mutations, SDRM ) 51| ", i % i 24
GRABL DN 25 FIBTI 25 25 W (R T 52 AR B

4. HIV-1 Tiif 25 B A% 5 7K - 3B < AR 45 WHO 119
HIV i} 24 % 8 26 8 4 J7 58, SR 48 I I e ol A 12
(TSS)FEATHIFE IFE55 T 2 B I A R
AT 25 MRALRE AT 08T o ALK 53 R ARAL R K
- (<5%) HEEAAE K- (5% ~ 15% ) Fl i E ALk K
F(>15%) .

5. GiH2# 03 B SPSS 19.0 8k T4 2
AT R SR HC ke B AL <5 B
K FH Fisher /& 8y K656

x5 R

1. PCR "5 K ¥ - 60 1387412 45 (1) HIV e &
ALY SR , 52 3 FE S ARAS AT A7 Y pol IX 7
Gt R T 2 B G o AT R K o 52 e
B 1.26 1 1, 4RI 17 ~25 %, M=22
(P5s=20,P;s=23)% , fEHERET10 N FHALHE N
3,15 61.5%(32/52) , i ik 1 G K B 1% 1 4 30.8%
(16/52) , [a) P& 46 &5 7.7% (4/52) ; S A% %
81.3%(26/32) AT AR IS S M 2 fimh 5, 18.7%(6/32) /&
FH B P TG AR T M J g o RO LA DU (46.2%
24/52) MR (26.9% ,14/52) A% (21.2%,11/52)
g E, HoAb R S 5.8%(3/52) . WL AR RN
(73.1%,38/52) , HAWIRY (5 26.9% . 52 fillgkes v,
HEIEE 1 59.6%(31/52) , dhifalfE 5 40.4%(21/52) .
HZife EE YL E 1 61.99%(13/21) M5l /55 Bo% N
,14.3% (3/21) IR 1, 14.3%(3/21) Ry 22 r=
Wt A, 4.8% (1/21) AR FI K £, 4.8% (1/21) g H:
o Hp R IR Y R IR AR R AL |, i)
FEIRYL S TN PR B AR (2 2)

2. FERI A5« R pol IX A #4720 Y, Horpr
URF %5 38.5% (20/52) , C 7. & 5 34.6% (18/52) ,
CRF01_AE % 21.2%(11/52) , CRF08_BC 5 3.8%
(2/52) FIB WA 5 1.9%(1/52) . ¥l 54 URF {245
BC #4{(80.0%,16/20) #1 C/CRFO1_AE #£1(20.0%,



ERATIRERE 2014F s B E 3585 el Chin T Epidemiol , August 2014, Vol. 35, Mo, € 911 -
K2 N 52 AN [E EEE HIV-1 e 2 gL a2 /A RS M AEREL R IRk
iR AR FEAE AR 53 T i
B A e il P —— - — -
SEHEAERE TR RIS SRS ] K H M 24 L JpRzipsall] ] 6 H M 24 R
hE 31(100.0) 24(77.4)  4(12.9)  3(9.7) 153 0003 HIREAS S HIPRAS L HIREA KL HIPRAS L
giifa  21(100.0)  8(38.1) 12(57.1)  1(4.8) ’ ' 1 ND 0 ND 25 ND 2 6
HiF 0 52(100.0) 32(61.5) 16(30.8)  4(7.7) 2 ND 0 ND 26  ND 2 6
T AT IR B 655 PR A i L 3 ND 0 ND 27 ND 2 6
4120) ., TFFEAS GO DR L 5P 3 R 26 o 14 ¢ N 0 ND] B ND 26
5 ND 0 ND 29  ND 2 6
%] 2 S g 2 & : SR L |
22 3 TG S8 o 5 U AR T S G H O
%E%%]’+$%X ( %";{ 3 ) o 7 ND 0 ND 31 ND 2 6
3. T 245 FH O 58 A N 25 MR AT 52 I A AR 8 ND 0O ND| 32 ND 2 6
AT 2 R L A 9 N> 1 ND| 3 WD 26
1 ) (NNRTD) 1 1 25 # 56 #5658 28 {8 P IO
(SDRM) , 43 5112 K103N H1 Y1811, AR 4 i 25 21 2 w1 w3 . 5 .
LR G Tk B R AR 0 e A Fi R AR s TR HE 13 ND I ND| 37 1 2 7
5 9 5 23 1 FE S H54F SDRM, 157 B3 1 25RE A 14N> 1 s | s 1 27
BOFHUA (I 2580 2% W AR RE R ) o, 3 B hokE i Eﬁ i j jg i ; ;
A 47 B A5 ERRE  IUR N 25 A 2R (2) T 7 ND . s il . 5 ;
B Z A, JE HIV-1 i 25 Bk (19 A B i 47 7K SF 18  ND 1 5 4 1 2 7
(5% ~15%) , W% 4.5, 19  ND 1 5 43 1 2 7
20 ND 1 5 44 2 2 7
it it 21 ND 1 5 45 2 2 7
‘ i B 22 ND 1 5 46 2 2 8
YU ERIR ST AFE AT 245 W BE A5 46 78 HIV i 25 23 ND 2 5 47 2 2 8

K R RGP ER o T g ARG 24 ND

2 5 - - -

i 245 I, P A IV s 28k oA FRA T O 0,
Tl 7 /D HIV T 245 1 1 46 B e i i (R 2 A i, 48
S — K BURTERIT TR . ABAE SR B
TR XS LUIR I 2%, e B A5 5 A T 2 B R RTRT i
R3 20124FMH 5N HIV-1 B 5L R T )3 AR
O A

R Ait

PvIE  PIE

B C  CRF0l_AECRF08 BC URF

IR 4250 0.362°
S 32(100.0) 1(3.1) 10(31.3)  8(25.0)  2(6.3) 11(34.4)
R RERE 16(100.0) 0 8(50.0)  1(6.3) 0 7(43.8)
[RI AL 4(100.0) 0 0 2(50.0) 0 2(50.0)

[E4E 2.025 0.872
s 31(100.0) 1(3.2) 11(35.5) 6(19.4)  2(6.5) 11(35.5)
i) 21(100.0) 0 7(333)  5(23.8) 0 9(42.9)
ait 52(100.0) 1(1.9) 18(34.6) 11(21.2)  2(3.8) 20(38.5)

TEAT S AN NI 155 B AR L s A LR R A S P A 13 A T 25
LR A 5347

R4 20124EFE N HIV-1 YL TR 25 BRERAE
T 245 5 AR 37 55,

ey ERE OBkt SN [GESER
Pls  NRTIs NNRTIs
YN12S0030  HH[E g EE C - - KI03N DLV EFV NVP (H)
N12S0036  #iif RN CRFOI_AE _ YI8II DLV NVP (H)
EFV ETR (1)

A4S WHO 2009 Jit SDRM il 25 58 AR 5. 5347 5 H: i BEM 24 5 1: P 2T 245

- FoREE LR ND AR ]
TR ARSI R A T . A 1 AR T 24 A I
2L, WHO $2 1 i 24 i 2 i A 1 O 12, it —
ANGENR S/ M I 1%, FEER B R IR ARAR

WA 2 SR 5 A A A T A R e A
B, Ko T RE 2R 68 T HIV YA R
L3I TR

TN 2 2 B A SR A T
() 5 A, B FETR YT RUAS A R 1 1
DX, LT 245 A% 5 1 0L s B i 2 e 1
FIEGE . TR, 5572 N i HIV %
55 B — 288 ) AR #2010
AR T4 202 089 AWK, HHR 5
YL 282 N, H A 366 A,
i 28.5% ; 2011 4F i 2% 483 214 A
W B G #1525 N, Hipdh
£595 A, 1 39.0% ; 2012 4F i 4%
711 347 AR, Bl & B e 5 1 341
AL, Hd s gE 661 A, 15 49.3% ., W]
L % PR v AN (AR % A
FENN A, AR VR E A v 2 ) 55 ) B e



<912 - FRAETATIN A 2R 2014 4E 8 A 4535845 8] Chin J Epidemiol , August 2014, Vol. 35,No. 8

Hl 40.4% R BB N O RS BER AL R L A R —
MRE AR, WELIRRRE , AR T K
FE BRI AR, (H v [ A0 ) B HIV B 1)
YRR 2 5, TP EE 2 AL g
FE BN SR AR

T 245 T A T A B REAS S ABL Y HIV 8T
UYL EAS | FLIE R R A3 BT BB A B2 7R HIV 20 F- AT
W SE IS AR AL . FEAE R N BRAE R A rh, C A
FITURF 390l 5 85— 7. AEAS A, URF B2
2 BRI T L, R Y AN A 2 AR
BEALEA , A W EATREC IR . Wk L
et , HIV 5L R RUAE S M A% 406 0 S A 4 =2 1)
(2% 5 TCGE T2 T S, AR AN ) [ Ik e 3 2 [ 1) 22
SIEGHFE

AU ARG I F) 2 AT 4 NNTRI i 24 5848 {7
S KI03N Y1811, M4 2008 4F 4 7 M %) — Lo 7]
L PUREEIRYT > 1A #E g s E 2 1 000 copy/ml
), K103N 19 A i %2 3K 39% (27/69) , J&
NNRTISs ifif 25 2 A5 25 B 2 o 7 2011 AEFE 72 1Y
it 2 Wil v | % 3 K 103N B4 1y R5 1 . 5 ke
B2, Y I8 LLTE Z i (A i 24 W I rh A A aE =7, IF M
2, 4 ) B 1 IDU ARz 381, 57 i 24 58 48 ] REAS 2
KR TAMIGTT AHE . BT me E e 2 s s
o AU A B AT 25 5, BT AR 2 bk
MBS BEALG  5 E EA

HAT, 20 HIV-1 () R EAL KRR O L
SOT 00 3 S A 7 AR A R (AR U A v A B
2 G 2R RIS R TS B AR . DAMERY IR A R R
TS R AR 25 M PR e e AR 22 $ R 1%
NBEP AL 25 AT Be A, b 2 P 3 S
FERE I R B R0 SR & PR 24 LA 45 5 3l il v
P ERR AL G R B AR . T RS R
HED T EE R XA AR TR 24 Wi

R T A ) s, M 2011 AT 24 bk
AR EE TAT KT (<<5%)' AR YR I A $1 7 17 M i
RRIIRAT RO R T K. M X XRYT
g R T 24 A ) WIS DR, HTV 3 25 4K
I >1 000 copy/ml i 3L F 35 HIV it 25 kA
IR DRI Y A TR 2 R AR ) DG B, R
— NSRBI R IG T AR R IR T MR
[Fi] i 388 3 A R0 T R B AR A B AT 2y, sl 2 e e
Yy, AT TR 2R S O R T B RSk
T 245 W I

Z % x ot

[ 1] Bennett DE, Myatt M, Bertagnolio S, et al. Recommendations for
surveillance of transmitted HIV drug resistance in countries
scaling up antiretroviral treatment [J]. Antivir Ther, 2008, 13
Suppl 2:S25-36.

[2] Gifford RJ, Liu TF, Rhee SY,et al. The calibrated population
resistance tool: standardized genotypic estimation of transmitted
HIV-1 drug resistance [J]. Bioinformatics, 2009, 25 (9) : 1197-
1198.

[3] Bennett DE, Camacho RJ, Otelea D, et al. Drug resistance
mutations for surveillance of transmitted HIV-1 drug-resistance:
2009 update[J]. PLoS One,2009,4(3) :e4724.

[4] Chen M, Yao ST,Ma YL,et al. Distribution of HIV-1 subtypes
among different populations in Dehong prefedcture, Yunnan
province, in 2011 [J]. Chin J Epidemiol, 2012, 33 (9) : 883-887.
(in Chinese)

Wt il i, ShHa 3%, 55, 25 B A 82 M 2011 4F HIV-1 A [R)3E
BYHE S A REAE S0 A [T ], AR AT i 27 A8 75, 2012, 33(9)
883-887.

[5] Yang SM,Fan YS,Li HQ, et al. Investigation of pol gene variation
of HIV-1 epidemic strains after treatment with HARRT at Dehong
prefecture and Kunming in Yunnan province[J ]. Chin J Lab Med,
2011,34(4):315-320. (in Chinese)

2 R L, 2 R A AT A TR R R A b DX b S e
SRR HEIRYT IR HIV-1 34T #E 6k pol X IE R AE S4BT [ T]. rh ek
BBk, 2011,34(4) :315-320.

[6] Chen M, Wang JB, Xing H, et al. Threshold survey on HIV-1 drug
resistance in Dehong of Yunnan province in 2011 [J]. Chin J
Epidemiol,2012,33(10):1096-1097. (in Chinese)

WREEL, Ak TR, 5. < B 4 55 N 2011 4F HIV-1 15 25 {4 5%
W 2 [V ], PR RAT A A4, 2012, 33(10) : 1096-1097.
(in Chinese)

[7] Yao ST, Ma YL, Xu YW, et al. Mutation rate and risk factors of
HIV resistance among AIDS patients receiving antiretroviral
treatment in Dehong prefecture, Yunnan province [J]. Chin J Dis
Control Prev,2012,16(12):1019-1023. (in Chinese)

WeAhad, SHaFy Ve, A5, B RN S0 BB P UW EEA
75 HIV i 255878 38 K2 KRB FE [T, rh B iea il A,
2012,16(12):1019-1023.

[ 8] Hinkin CH, Barclay TR, Castellon SA, et al. Drug use and medication
adherence among HIV-1 infected individuals [J]. AIDS Behav,
2007,11(2):185-194.

[9] Lu J,Liu ZF,Wang FY,et al. Efficacy evaluation of HAART
among IDUs in minority regions and its impact factors[J]. Chin J
AIDS STD,2013,19(1) :2-5. (in Chinese)

Bl X e, FERBE, S B Rl X W 2 A S i 2
IRIT TR R 2 (T ], i RS0 MR ,2013,19(1) :2-5.
Ol H 191:2014-02-26)
(A3l : T <0



