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[Abstract] Objective To analyze the genctic characteristics of HIV-1 CRF01 AE strains
prevailing in. the four provinces of southern China. Methods Plasma samples were collected from the
newly diagnosed HIV-1 individuals reported in 2006 in Guangdong, Guangxi, Jiangxi and Hunan
province. The gag and env gene fragments were amplified from RNA template extracted from plasma using
RT and nested PCR methods. CRFO1_AE sequences were analyzed by phylogenetic methods and
characterized by calculating the genetic distance and Entropy analysis. Results Two main epidemic
clusters were found to exist in the CRFO1_AE strains from 210 HIV-1 CRFOl_AE infected individuals
collected in the 4 provinces, southern China. It was found that no international reference strain was closcly
correlated with cluster 1 , which including 123 samples. The strains in cluster I , consisting 57 cases of
samples, were closely related with the strains identified in Vietnam. Genetic distance analysis of gag and
env genes showed that the diversity of cluster I was obviously less than that of cluster II. Data on
nucleotide polymorphism showed that nucleotides compositions of 42 sites in gag and 40 sites in env were
significantly different between the two clusters. When compared with cluster I , the polymorphism
decreased at 61 nucleotide sites but increased at 21 sites in cluster . Conclusion This was the first
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report describing that two main epidemic clusters were existed in CRFO1_AE strains prevailing in the 4
provinces, Southern China. The virus in cluster I was the dominant strain in this region, with shorter
period of circulation and higher proportion seen in the HIV-infected population, which might belong to
CRFO01_AE strain with certain features facilitating the spread of the virus. The virus in cluster 1T was
highly homology with the CRFO1_AE strains from Vietnam, and seemed to have had several events of

epidemics in populations in border regions of China and Vietnam.

[Key words] HIV-1 CRFO1_AE strains; Epidemic cluster; Phylogenetic analysis

CRFO1_AER#K T 1989 FE RN EEHET
fEE AN, K8 B HESL A HIV-1 JiAT E 41k
(circulating recombinant form, CRF) , 42 2 %< 7 WV
KEEMRITRERZ—. BRETF 1994 ENBE
RENFEH TN —SZ EE A 5 RE T EHZ
FREEEY, 1996 4F Chen Z/ R R B Wi # BK R
TR A\ BE R 77 CRFO1_AE R BRI
7o BEET AR LIPS R S48 M Ak 5 R 2R
#EH, BAT,CRFOI_AEE B AT . &K ILA
IR G X HIV-1 M FERITRZ—" ARE
S MUE X HRE HIV-1 B AP RITH
CRFO1_AE B TR BB N F 5 R G 4L 204,
VAT f@i% 31X CRFO1_AE SR B R BB 164 RAFIE R
HATRER R,

MRE5HE

LRSS AT R P LB RE N X
%t 2006 FEF 1t & A HIV BRGe & BT 2 FIATIRE
AE, MBS BRREEEIARTR, 2HEFAE
Ja M R RS, 75 3 YA b CRFOL_AE BYAE
EPAARTHT

2. RNABHURE KRR 3% . F FZ RA R
MagNa Pure LC %% R H 3l #& BRAX , #& B8 i B 5 42 B
Ifi. 3% 5% % RNA, # i3 7 /8 A PCR F % ¥ 1
gag Menv B B, gag BN B RT-PCR Y 35|
¥ % GAG-L (5’ -TCG ACG CAG GAC TCG GCT
TGC- 3’ , # i 'F HXB2 # 686 ~ 707) fl GAG-E2
(5' -TCC AAC AGC CCT TTT TCC TAG G-3', B[
F HXB2 #2032 ~ 2011) , i {44 50°C 30 min,
94°C 3 min;94°C 30's,55C 30 s,72°C 90 s, 30 M
;720 10 min; 4CEE . B PCRY 3| ¥
(5" -AGG AGA GAG ATG GGT GCG AGA GCG
TC-3', % T HXB2 &) 781 ~ 806) 1 GDX (5’ - GGC
TAG TTC CTC CTA CTC CCT GAC AT - 3' , M5
F HXB2 K 1861 ~ 1836) , M 24 K 94°C 2 min;
94°C 30 s, 55°C 30's, 72°C 90 s, 30 M PE¥K; 72C
10 min; 4CRIB . env EHT K RT-PCRE| YN
44F (F3 B T HXB2 i 6954 ~ 6973 ) #1 35R (H M F

HXB2 ] 7668 ~ 7648) , %5 — % PCR 5| ¥ 4 33F (M
R F HXB2 #7002 ~ 7021) #1 48R (F85, F HXB2 f
7541 ~ 7523) , 51 ¥IFF5 5 R 212 30k (7]

3. PRI AL A  F) B Axygen 23 6] ) Axyprep
96 PCR Clean-up Kiti{| & , #& B UL B X 3K 13 4
PR S =itk A T4k, L GUX Al GDX A gag Bt
R BRI R 5 1490, LA 33F F148R N env B 1A BE Y
MEFES14Y, {8 BigDye 3.1 I FiR & BT K
L, FE AL F ABI3100 5 A3 28 Fe 51

4. FE5 1.

(1) 97 Ff Sequencher 4.8 24Xt 7 51 #£ 47 B 8 |
7 H 4048 , 2 BioEdit ST P FI LW , A
Los Alamos HIV 75§48 FE#24E ) HIV-1 BB %
t:27 35 27N

(2) [ Al Microsoft Excel 2 4 # # CON-
CATENATE R%CH R B FR—MHEA ) gag cenv
PRSI A IR gagen 5,

(3) B i MEGA 4.0 3 & * # Maximum
Composite Likelihood # &1+ gag 1 env B [X 5 5
¥ 53 5 B gag env T gagenv ¥ 51 i Neighbor-
Joining Z& 4 #E4L# , 34813 Interior Branch Test 77 ¥
A W EHER 1000 5K, BT 2B H A E 2R
FHEL A IRB I 3R 45 A %E CRFO1_AE
RY NP EERATEE

(4) M Los Alamos HIV JE S EHE T 38 A 6 H
%K CRFO1_AEJRE TR gag M env ZE 75, AR LR
B3 SRk it (] L 0 e 2 A 50 2 5 SR I Bk S R 41
4y %) 5 85 )7 1448 X CRFO1_AE %% 3 ¥ J¥ 51l #g &
Neighbor-Joining & ZE#E LR , 2T A Rl v R iy vl
RER U,

(5) 3% F Entropy B4 M A R TAT#R Z 1A
R ERY,

g g

L XERTHE: R P HKB 2108

CRFO1_AE BRYH1E NN B, 0458 gag HHF

51194 % , env FEH 7 51] 149 %% , B X ) gageny 51
133 %, G HMEH#ADITH gag IFIIABKEN



+722- AR R TR E 2009 T AR 30458 78 Chin J Epidemiol, July 2009, Vol.30,No.7

577 bp,enw FFFN GBS 2 234 bp, gagenv FEFIE L
KX 815 bp, FH gag .env Fl gagenv ¥ 51 F B ()
RO AT RIS AR A, 45 R
1o TERFEISREFFIHEH 3N h, WBF5E
Xt ¢3R5 (¥ 51 24 5 CRFO1_AE % % % Rtk )
B B8 GE B9 % — i# 1L % (monophyletic cluster) , J
Bootstrap {H 4 99% , 3 it B it BF 58 4 210 iy #E A 1y
J&F CRFO1_AE, H "7k .J ¥ 1.7 F ¥ 55 I
B X 4 513K %5 CRFO1_AE#EA 75,72.36 127 {7,
B A AL AR 200 B A s el e R N R R
M5, B, 3ANEERBIWENREH RS
T2 FEMHE(BHE AT, Kb
gageny JT 5 HI B 1) st AL AR BT SE44 8 &, it AL 1 AN
I B T 4 5 51 0 97% 1 96% . 1% B8 gag . env FI
gagenw 3 RGN AL TE D IREE R, WU
WA BARIRRATHER, K mirg [ #4123
5(58.6%) , WATHE I #2457 H1(27.1%) . 55k
A HAL 30 BIRAFET 24 FEHE LS,

M A MEGA # {4 Maximum Composite
Likelihood B T8 21 E B A THK gag .env B3
RR B FEBREES (R, FREH2IMFE
TRAT AL IR W38 L B B K FAE— WA TR B M L B
B, X—SRiH# SR . 5RT%E
ML, BATHE | AORE BB B BE/DN

F1 CRFO!I_AEFHEM 2N TERTHENBEER

EF)TE ROETAN  WIEIAN WA AT 4HE

gag 0.013£0.002  0.030£0.003 0.030+0.005
eny 0.070+£0.006  0.10410.009 0.135+0.015

2. FERATHERGHRREN: AT S NE
X 24N FERATHR T BRI, M Los
Alamos HIV FHI M #EEF THE AR EHREIKBEH
CRFOI_AEFFIE NS % 75, LEHKEB T 25
MERE eno FFH199 %, SAMTIKFH 2N EER
FIFEAEA ) env 214 JF 51| #9 2 Neighbor-Joining R 4E
B SE R R 2,

WATHE | B RGEHAR dAH XS0 7 LA,
Bootstrap {H 4 98% , i (L% N T H M E R K751,
52 BN SHWMER ORI T e —nE
(01_AEKR.94.KR474) , KA §tE K 67%; Sk
REABRELIN—-HSEFIIRLERARESH
B FHHXEHF M BEH EENSE R,
BT SWATHE VI B— N ERMHLE, 5
4 82%,

FiAsE T 5 50k I5 T B g AR e ¥ 40 %%
P3G i — N3 AL, AT RN 91%, AR E 4
BB AR FRFI SRATE DM FIRAE—
&, EEEN LN,

3. BTV IR & A1 44 : L FH Entropy 8145047 2
MROERERNETRESEER SR I3
(LARATHE 1 P53 R IR AL R R E 2N RTHR
BHMOTESEHERMOMA) . HHAEKTO
mf, RAWATE | ERA S ERABEZEDNT
FATH N,

gag R B, 2 M S B RRALRFF
EREER(E3a), envEHHFEBHH40MIHEH
BHRANAHFRELER(BE3D), XML
LR 1AM T RATHE 1 2540 MAE b
Aol , BEMEMMALEE 211 MEKLEE,
WATHE | M HRANES S DNTRITED.

4. REFATHERERERERNERE RS
¥ : CRFO1_AE AR AT AR B R e b A I B 7T
R LR ARSI ERINE 2, HHRTE ]+, BH
PR LA 5 53.8%, BRKIR #1545 & 35.4%; W17
%o, B AR & 77.2% , BRKR GA53& &
14.0%; FATHE 1 A0 1 4340 A BRI 2 R HA ST
ZE N (P=0.0166) , B R T AN 2 M IAT
BT EAERE, HESKEFREREEERE
BOMERITE [ H,

£2 CRFOI_AEFATREREYER
BREERR WAET WAL M Ot

FrEtE R 70(56.9)  44(77.2)  16(53.3) 130(61.9)
i a2 L & 2 46(37.4) 8(14.0)  7(233) 61(29.0)
HBBEHHN 0(0.0) 0(0.0) 3(100)  3(1.4)
6016/ o 1) 1(0.8) 1(1.8) 133) 3(14)
iR AL 6(4.9) 4(7.0) 3(10.0)  13(6.2)

T A5 TN T BB, 5 B R T 4R (%)
W #®
FIFRZ AL T W E LR R R
& ERET HEAMMBIEERMBITRFRE, BF
HEMRITREFB L, EHREHLER BTHE
P RAE W R RS SR LIS, B R EE S
¥ H BER S B RE R T, EHIV A FRITRE
R, Bk ARG H UM ERERFENHRRE>
70%895 3% 8 X R vl SE LR

KT RGBT R REE AR RN R,
A B 3% #] A Interior Branch Test 75 I #& ¥



PRI TRFE R 2009467 453045 78 Chin J Epidemiol, July 2009, Vol.30, No.7

<723

gagiR . envitA Lo ] gagenvii-Fl gz_
0 - o °C
o 'J: s 'Eﬂi
5 ‘
., "
= o .
. : =
- =4
I O —0 -c .
5 Cluster 1 _{E Cluster 1 . Cluster |
= .- r‘n
L] L]
. —c _:’ o
= J
r—" - =
"le=. re=" I
: . 1 s 4 ::1
= R 5
. v o
) a -
89 -_ LI, :
T e
S . L—=: ,
2 o
———o Py )l
LJ)
0L AL TH 90 GM240 :
50 <
W =
7 - g .
- []
T BH—" ;
= ~ =0 E‘ j
. e, gu = Cluster Il
oE - M| ~—a Cluster Il =3
= c
—*. Cluster 1T %3 —o N
3 u i = .)‘D—
= o =
% -
4_u_—u“ i - o
2 98 [}
3 . 95 []
R — ] — o
— [~

=
ot
P J
0
e

c
——] - 1 BI 93 VI99L B FR 83 HXB2
B R 83 HXB2 H BF 93 VI B FR 83 U482 o3 vioer
— —
0.01 0.05 0.02

i W EHRE O SNhNEE e BI/MmEE OLBRATRYE — FEMirgE — Lk
E1 CRFOI_AERFHAFEEFIH REHLI T

Neighbor-Joining R 4L LM 73 ST RT SEM: RIS T
REH T A K ] — 0 7 AU 7 B A AN LA
FTAKREWDBE, R, ¥ gag.env FF 51 P82 R
gagenw 55 AT RGEH AL AT, AT LASR#MRE
BE Y] SRR B AR E B R G AR A B
SERBREE R EMBETE, S8 U LM
Mry o, £ 3 E R 77 U4 X W22 3| CRFO1_AE % &
BT 2N EBWATHE, AR E LA PR

14 85.7% , FBt A B EAREEFX 2R
FrEZ R, F % X 49 CRFO1_AE R BT RER
3B R AR OR TR

St 2 A EERATHEREREORE N RA, R
79 11 B env 751 5 7 ) s} [R) SR B2 ) A T 00 36 K P
FIBZE—E(E2) , WA RERKE T
H X WA TEI CRFO1_AE R REVE S p R SRR AE1E R
BB e RESE Y X BERERH, i TRES#



<724 - PR AT S 200948 7 A 8530 555 78 Chin J Epidemiol, July 2009, Vol.30,No.7

1 AF € \\“?Z
1 T S, T IRSCEITE 01 AF HE X HK00!

.
01 AF VN x FMI62179

01 AECNx GXT9

L -
A
DAL G S ax
. W

T — REE NS XFH; —S555); OHLs T B
%3
B2 FEFITHERERNRET
B KN B S AR B, v AT T I3
BR VT BE7E 5 0 8 ABE PR TE IR AR HE R

06, 2

o W il W ”1'11

0.4 b——a U T
0 100 200 300 400 500 600

lop b

°MW‘M‘ rf H’“*‘r‘w

— L M 1 i 1 n 1 n 1 i J
0 50 100 150 200 250 300
Sequence position in the alignment

FE: a: gag B8 F Bt Entropy M745 R ; b:env 2 } B Entropy
GG REKERREABITMEBIER T KD, BERER
REHREAMA BEELRHMR

B3 HERH VA K CRFOl_ AEREHK2MNEE
FATEBHREANER I

AT 1 b s REW , gag Mlenv R
BORPNIRE I RS R SRR 1 AT B 1
(3 1) ; Entropy B FR £ 25t 0 745 Rt B/R R 47
1 EEH RO S EEENTRITHED(K3),
XLE R AR THE | X ATR . BRI
I KA WAT RO e  (HAE AR, WATHR T &
FRA B3T3 S 80 LU 0A B 8 TRATHE TR At m &
B(F2), R\ ZRERAEE IR P REE—
SE LB, 33 T 7 452 4 P Vi) P 1R P 48 IX. CRFO1_AE
BRI o

SHFLNFERTELERERNINERE
B, BRI AL IR AR AT | P oA o EE AL,
RAFATHE | £ ABE PO ] B R th FARE L
5. EAFERNEEARSE RN RGEHL
Wb BATRE 1 35900 ks e AR, R R 5 Z W
Bt R O AR TR . B, IR ATIR 1 iRk
2 TR 3 0 B PR B A5 45 1 T BB 30 LA T O
B, A ] BB IR R A AL R PR T A Y
257 T B DR %, 6 22 76 A X 56 0 B ) P9 3 AR R 9L
7. B iR BRI BRA N EY R LA R
Fift—HMRIEE,



PERATRF 25200947 A 30458 78 Chin J Epidemiol, July 2009, Vol.30, No.7 «725-

$ £ X W

[1] McCutchan FE, Hegerich PA, Brennan TP, et al. Genetic
variants of HIV-1 in Thailand. AIDS Res Hum Retroviruses,
1992,8.:1887-1895.

{2] Cheng H, Zhang J, Capizzi J, et al. HIV-1 subtype E in Yunnan,
China. Lancet, 1994,344:953-954.

(3] Chen J, Young NL, Subbarao S, et al. HIV type 1 subtypes in
Guangxi province, China, 1996. AIDS Res Hum Retroviruses,
1999,15:81-84.

(4] mékg, Bf—, ZRR, % FYEXHIV- BATERN eny
HENFFIRE RIS, PSRRI, 1998, 16:203.

(5], BE R, S, 45 19961998 4R [HM1THY E W R L1
A | ERN D FRATRFEVE. PEERICEREIE,
2002,8:201-203.

(6] b, 23, 77 5k, %&. 1 CRFO1_AE WA AR G b
BHEN D FHATHETR. PEMBEZERLE,2004,38;
300-304.

[7] Leung TW,Mak D, Wong KH, et al. Molecular epidemiology
demonstrated three emerging clusters of human immunodeficiency
virus type 1 subtype B infection in Hong Kong. AIDS Res Hum
Retroviruses, 2008,24:903~910.

[8] Tamura K, Dudley J, Nei M, et al. Molecular evolutionary genetic
analysis (MEGA) software version 4.0. Mol Biol Evol, 2007,
24:1596-1599.

[9] http : //www.hiv.lanl.gov/content/sequence/ENTROPY /entropy.html.

[10] Yu XF, ChenJ, ShaoY, et al. Emerging HIV infections with
distinct subtypes of HIV-1 infection among injection drug users
from geographically separate locations in Guangxi province,
China. J Acquir Immune Defic Syndr, 1999,22:180-188.

[11] Quan VM, Chung A, Long HT, et al. HIV in Vietnam: the
evolving epidemic and the prevention response, 1996 through
1999. J Acquir Immune Defic Syndr, 2000,25: 360-369.

[12] Kato K, Shiino T, Kusagawa S, et al. Genetic similarity of HIV
type 1 subtype E in a recent outbreak among injecting drug users
in northern Vietnam to strains in Guangxi province of southern
China. AIDS Res Hum Retroviruses,1999,15:1157-1168.

{13] Kato K, Kusagawa S, Motomura K, et al. Closely related HIV-1
CRFO1_AE variant among injecting drug users in northern
Vietnam: evidence of HIV spread across the Vietnam-China
border. AIDS Res Hum Retroviruses,2001,17:113-123.

(4 H #9:2009-02-26)
(AU : SRAAR)

- By FaE il -

— R R X BRI FRERERLRFNRAE

e BWH F5

20091 A4AZ28 148, HEHERASEERBIUL
kA5 TERE AR SRR AR B, BRI
FEMMGER TR E R AT, & iR AR SRR
ARYSIEMBENAT, BRI L4 122 2756, B EE
24.6%, RFEAEEHELA24BM2A 2 BN RFE
W 2R 3L RIF 10251, 5 RAEAB 83.6%, Hiti4
WE B, K TR, BERAEER
NEHE, RIRF18~25% , THBFERER, 1226+
WG PR A BN & 25 10 51(8.29%) .3k 75 . L8 114 61(93.4%) .18
75 324(26.29% ) J#Pe) 24 40 (19.6% ) JILABEHE . X 5
7% 37 1 (303% ) , Sk K 5 I % (36.8% ) I 78 IRTE
(33.6%) o 13 B HLAE b 46 B X R R Im) 8 14 B
A5 3BIER B, R 12211 e T AR IgM Hi Ak,
FHYE R 70%., B 13 45 S i il e B84 1L v AR T AR 3% g
REE=Z0O_ERRBELRERM . LR MNH 66

DOI: 10.3760/cma.j.issn.0254-6450.2009.07.020
FE A : 450042 5, B A B — A =B (F28); HHES
— AT KRB (BHTEE, %)

RGBS, 7007 & Rk MP [gMALA R, A IREK
FEUE AR E YIS 3R KR8 , B8 LK R P R 2 AU 2R 3C
JRARIR & R TI B
Hi - PR E R Y MR BB R 4, A T BE R b &
FEKRIRS RSB S BRYH K. ZARKRAR LR
— BB, B BRAAY, R R T R B
HE 8 BUS AR B AR 8 R, BRI KB
WHL, B IRSANFEEN, Wi, FENGRE KX, I
A, WS AL RIRTIRE 1 TR, th G R RR R K
FEFEHE BRYRRR I R ST A KRB SRR A%
FHR, —REERE, EA A KBERERR. WREE
RFEHE, PESEBNNGEEMNEEHFNSRTREA
%, ZIRARMRE— BRARR, R RS ERT
FHRE LK EENEE, BEREERRIFAE
18, AWl s FAEYE R MEE LR FRIES M EER
Retg b A7 BRI BRI BT AE7E , WAL PRI AR L T e S v
LB ERE,
(il #% B $9:2009-03-01)
(A X8 MR



