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[ Abstract]  Objective To analyze the variation characteristics of HIV-1 Gp120 sequences in men
who have sex with men (MSM) in Guangzhou. Methods Plasma samples were collected from HIV-1
infected MSM before antiretroviral treatment. Viral RNA was extracted from plasma. Gp120 gene sequences
were amplified by reverse transcription and nested-PCR using specific primers. Phylogenetic tree, length
polymorphism, amino acid characteristics of V3 loop, co-receptors and signature amino acids were analyzed.
Results The phylogenetic tree were divided into 4 clusters, and the most prevalent subtypes were CRFO7_
BC (34/61,55.74%) and CRFO1_AE (24/61,39.34% ). Majority of HIV-1 Gp120 sequences had 496-515
amino acids. Among five hypervariable regions, the V1 region had the highest levels of length polymorphism
and V3 region had the lowest. The top four peptide of V3 loop were GPGQ (56/58, 96.55% ). Most of the
co-receptors HIV-1 strains used was CCR5(50/58, 86.21% ) according to four methods of comprehensive
prediction. There are four signature amino acids in CRFO1 _AE subtype strains, and the frequency of
occurrence was 0. 75-0. 83; there are eight signature amino acids in CRFO7_BC subtype strains, and the
frequency was 0. 74-0. 94. Conclusions The length of Gp120 sequences in MSM in Guangzhou has a high
polymorphism. The top four peptide of V3 loop, co-receptor and signature amino acid of V3 ring have formed
unique patterns.
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M 2008 4E 5.0% e b T F] 2013 4F 11.4% 'Y,
MSM ABE TR A Ja B E SO R IA AT

H B SCRRRGE X T HIV-1 2R LR AR SRR AE Y
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1.1 BEXSH M 2015 F27 Ml AN R ERE
SRR L4612 K MSM L4 , AT 1l R 7 M 1)
HIV-1 B B P 8 35 b, BEATL SR 76 91 38 5 #E 17
PCR #"B4HI 5, 315 61 19 7% 5 %4 Sz HIV-1 %&
R RV 61 M) i 35 AF i1 34 28 (17 ~50) %7,
HIV-1 #f8 4 4.45(3.16~5.66)1g # 01 /ml,CD4* T
I EL 2R A8 348 (200~ 624) 4/l , CDS* T #kEY
AHHIECH 1 005 (354 ~2475) 4/ ul, Th/Ts HAE K
0.32(0.08~0.74) , ¥IRMEITHOREIRIT, A&
HRAEDUREEIAIT AT EDTA-K2 Hrst#mbkifL , 2325 il
I —-80 C I,

1.2 #ZBRENMERYE %MK QlAamp Viral
RNA Mini Kit( 8 Qiagen 2] 17 &1t B 4542 5L
M3 RNA 3865 5 820 PCR 731 HIV-1 89 Gp120
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F (P ED A BRA AW

1.3 F3Ia#H BRI 4R Chromas AL
XF, Contig k9% . BioEdit BAF AT 4% 4 1
HI X | BiE M 2 W2 7 4 Xt .l LosAlamos HIV
database ) BLAST 2 Jy* 7 47 % X 32 2 73 #r, fili
MEGA 4. 1 444 5 & ¢ i AL ( Neighbor-joining
5, Kimura2-Z 808 B8 528 1000 IX Bootstrap
HA) TS R A B % ( Maximum: composite
likelihood )

BERZTTTR T 5 e 4 R BE R PP 91 )5, ] BioEdit
BRAPRG SR T 9 AT LEXT, X S5 K 2 3 1R )5 41
KEERE—2, 5 3 M2 X (V3 3) EIER Fr 91
H Geno2pheno #2715  PSSMX4R5 il PSSMsinsi 1
435 I 11725 ChargeRule J 53X 4 F 7 ik IR-45 4l
B2 PR KLU T30 HIV-1 5l B 32 R4l A o
H LosAlamos HIV database §1 VESPA F2J¥ (https://
www. hiv. lanl. gov/content/sequence/VESPA/vespa.

html ) PEATRIEPE LR Y A S RIE R 0.7,
2 #R

2.1 RGHMUDHT 76 IR EFEARLS 61 KIF
SIEHE , B3k 15 89 61 2% HIV-1 3 £k Ml LosAlamos
HIV Database % 4% & i [& Br #x #E I 7 ( A-H K&
CRFO1-19) B bk Kok B i [ AN [R] b XA ] 4F BE 1Y
CRFO7_BC W AR FZ TR TR Gp120 LA X iE
152G, o Hr e S WLIE 1, 2550550, 61 f
FEA 1 55.74% (34/61) J& T CRFO7_BC E#Y, 2H N
FEN B ER N (8.32+0.38) %, 39. 34% (24/61) &
T CRFO1_AE 7 &Y, 41 Py 3L X 28 5% K (10. 45 +
0.48)%,3.28%(2/61)J&T B WA | 21 P JE R B %
ZH(13.93+1.19)%, 1.64% (1/61) J& T CRF _
08BC V.5

2.2 "M T MSM HIV-1 B E T ERITH
Gpl20 I KESAME K 2 A Uik Ml MSM
HIV-1 &Y EERATIE Gpl20 AY K £ A4k
fE, CRFO7_BC #1 CRFOI_AE f4 Gp120 2 5351 Ky
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Fig.1 Phylogenetic analysis of HIV-1 Gp120 sequences in men who have sex with men in Guangzhou

496 ~ 524 Fl1 495 ~ 516, CRFO7_BC 1 79. 41% (27/
34) Fl CRFO1_AE [ 91. 67% (22/24) 43 4ii 1E 496 ~
515 PR AEE N, K 2B~F FizRh Gpl20
AFIX V1~ V5 (KB Z B ERFE, V3 XK 2R
35 ANEIERR , V1 V2 V4 V5 KR/ 5h 28
(13~42) 41(37~53) .30(22~42) 12(10~17)
HAHER

2.3 TN MSM HIV-1 BifE FERITH V3 IR
T 0 B 5 4E

2.3.1 HRMRELAEM. EERATH 58 HlERFEM
V3 3R 35 M7 B IR T A A SR — BN R
155 3 58 4 50 15 58 16 55 17 55 26 55 28 58 31,
5533 ] 35 fiX 11 MR, Hiay 24 M4 5
B2 AE 8 A LR .

2.3.2 Tousi YRR 43 A S d B S ARl R . 32
WATRE 58 B Y V3 IR F 5, JL A 3
V3 BT PO R 2R A B = IR GPGQ (56
%1,96.55%) , HAth 2 A4 GPGR (1 f,1.72%) Al
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Fig.2 Length distribution of HIV-1 Gp120 and its hypervariable regions in men who have sex with men in Guangzhou

Fz1 )M MSM HIV-1 &Y FERATHE Gp120 8 A FHF R IR

Tab.1 Signature amino acid of HIV-1 Gp120 sequences in men who have sex with men in Guangzhou

RIZIUVAE R S SR 2R A AR
HXB2 155[K] #  341[T] 345[T] 419[R]
CRFOI_AE(n=24) 0.75[K]™ 0.83[T]  0.83[1]  0.79[R]
SHH Kk (n=10) 0 0.33 0.33 0.33
1990-CM240 R % T K
2012-DE00112CNO11 R v T R
2007-TJ070003 K T I R
HXB2 71Q] 161[1] 190[ S 209[ 8] 244[T] 290[ T] 337[K] 440( 8]
CRF07_BC(n=34) 0.79[K]  0.74[T] 0.79[E]  0.85[S]  0.79[S] 0.74[ K] 0.77[D] 0.94[ A]
BHW(n=28) 0.21 0.14 0.07 0.32 0.07 0.11 0.07 0.36
1997-97CN001 R A Y i T C K E
2009-09LNA745 K T E S S K D A

T PEAEVESERE HXB2 Gpl20 8 A7 FL [ X0 2 HEMR | P AP S HE R L1 O30 [ R |

Notes. * Location of the characteristic amino acids in HXB2 Gp120 protein [ corresponding amino acids ]; ™ The appearing frequency of the

characteristic amino acids

GPGS(1 fil,1.72%) ., CRFO7_BC V. %I T5i 35 DU ik 4>
A GPGQ (34/34) , CRFO1 _ AE V. % T5 35 DY Jik
GPGQ 5 91.66% (22/24), GPGR #l GPGS %
4.17%(1/24) . 4 P ER G s R Bon, )M
T MSM HIV-1 JgYe 3 3 2 A7 0k 10l Bh 32 4k 2 22
A CCR5(50 1], 15 86.21%) , H:A4xky CXCR4 (4 f4l,
5 6.90%) Fl CCR5/CXCR4 (4 i, 5 6.90%) ., A~
[Fi) SV 7R Xl i B 32 AR A R A 25 5%, 66. 66% (16/24)
() CRFO1 _ AE 3 %Y 55 75 fifi Fi CCRS ## By 32 14,
16. 67% (4/24) %) CRFO1_AE I %1395 7 Il CXCR4
HHNAZAK 16, 67% (4/24) 1) CRFO1_AE 75 75
i CCR5/CXCR4 i Bl 2Z &, 1Ml 100% (34/34) ¥y
CRFO7_BC WA ffi ] CCRS HiBh 3214,

2.4 GpI20 ERHMEMIRER FEWITHRMN
Gpl120 2% 751>k H £ [# LosAlamos HIV 3 K £ 45
J& , H:rp CRFO1_AE JE#Y 9 £, CRFO7_BC 7% 28
W, ZH IS T Rk, 048R BN,
CRFO1_AE WRIFEARAFTE 4 NFRAETE LR, B
W 0.75~0. 83, fE S5 bR hRRAE PR 2 5L 1R Y

BHAL T 0. 33,75 24 i) CRFO1_AE ¥R F kK, B
AIX 4 DRHEPE IR 1T 9 7 54.17% (13/24)
A 3 A FREPE LR ()7 51 5 25.00% (6/24)
CRFO7_BC W BRI FE ARAFAE 8 MHFAEPE R, K
B 0. 74~ 0. 94, £ S % AR RRIE M SR R B
WRALT 0. 36, 7€ 34 1] CRFO7_BC ¥ B F#kh , B
AL 8 MRHEPEZE LR YT 9 i 41.17% (14/34) ,
A T AFEE IR A 5 23.53% (8/34) . UL
#1.

I FLI) MSM R YL HIV-1 £ 847
B F#A(100%,12/12) % 2007 438 [ MSM Ji& x 3%
o 32 32 7 % & CRFO1_AE W7 (55. 84%, 392/
702) F1 B WAL 21.519% (151/702) 7, 2007—2013
AEFR [ MSM &L v CRFO7_BC AL el his , 3=
FF RIS g CRFO1_AE (56. 35% ,23971/42537) FI
CRFO7 _BC (22.53%,9582/42537) % 2008—2015
AR T MSM A B HIV-1 37 Y X CRFO7 _BC
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(38.10% ) Fil CRFO1_AE(34. 84%) Ry E A5
H T 2015 AFE T ERIIE HIV-1 BG4 MSM 1, 3
ZLATHR N CRFO7_BC Fl CRFO1_AE, 5 i b5
ER 3,

ARG AR R AR T 4 K 280 (94. 12%,
32/34) CRFO7_BC ##£5 2008 4 1114 ,08LNA0O1
J 2009 4 09LAN745 4 [l 1A% 46 A Fe bk SR 4 1l —
#E(E 1), I 5L 97CN00T FARFE ) 1997—2007 4E
W75 TS PEAL AR AR IR X i 57, R 72T I MSM
HIV-1 B4 & &8 1) CRFO7_BC 7% #k 7T fig ok A
CRF_07BC JRIAFEHB 46 H 9 MSM AT 7% , 1%k
EREMRE LR S B Lk, ARSI
CRFO1_AE FEHRREM 3 FE(E 1), JET pol X3
DKL 471 A9 DL 307 4310 48 1 3 [ CRFO1_AE # 4k
FEA N 5 FE, B AT f i 3 R AH S B 1R 4 0 2
1993. 06 ,2000. 10.,2000. 09 .1994. 04 . F1 2001. 05 ;
T gag FE B DLOT M43 # Y 5 H R E R 7 CRFOI_
AE BERRIERR IR AR 3 2%, e AT A Sl S (R 40 e i
B8] 4353 & 1998. 8 .1998. 0 1 1997. 9, A5 HixX 3
& CRFO1_AE % Mk AE 78 [ 3000 70 1% 4% W 2% v
R IVA= %R0 17N S o N i s 2 T8

FTAE Y R EIR T T HIV RS R
WM 4= Gpl120 J7 51 K B, & B CRFO1 _AE )
91. 2% A1 CRFO7_BC 1Y) 94. 49% /3 A 1£ 496 ~ 515 />
HIEMR, AWFZEH,91. 67%1H CRFOI_AE Gpl20 K
JER 496 ~ 515 AR, 5 LR — 2, i
79. 41% 1) CRFO7_BC Gp120 K Hy 496 ~ 515 44,
BR K ELZ SRR, Gpl20 n A8 R i 2
BRI G b At 1) S B R LB AR P
JE L BPEE X VL X (K 2), VI/V2 X2 B
T S AR 11 PN B 0 S0 38 485 4 Jal o T Fr A7 B A 2
Z 5t A gl fE 54 £ CD4 431 F 4 Bl
ZARMEEE T B R KBS AT R8N R X 2L ) R
X A2 i B SRR T 2 A3 I MR A R B2 k3R 11
S50, V3 XTI RE IR SY B 5 5 A 20 i G
REYIN T AR B R SE, &N 35 A R
(K2),

V3 BRI i U K 2 i BB o R B A e e
FEDS) D ARBRGERT TN T MSM HIV-1 By % F 25
FIREI) V3 N IR 7 51 HEAT T 434, 45 SR & B4y
Br ANBERY V3 AR IR T 9 2 851 =, 68. 57% (24/
35) W7 A IR R IR 2 A, N H A o B
7, V3 IR T0US DU KA A [] 35 R A o o 25 AN [R] A A4

SR B B A E N GPGR 4h | GPGQ 78 HiAt
B v 3 T R SE AE RS Z — B
2006—2007 4EJ N1 X MSM A FEH CRFO1_AE F1
CRFO7_BC V.78 f) 0 o U K 42358 R GPGQM™) | i A
5T & B 2015 45T X CRFO1_AE 7 ) MSM
HIV-1 e il T & 4. 17%(1/24) 14 GPGR Fl
GPGS, T V3 PRIt Pk v B> 22 R (1) 22 AT
A B R AL 2 2R 95 B 19 AR W F REAE PR SS B 1
BT BT LASE AR V3 TG DU K A 22 25 R T RE R
M) #4107 12215 2 AL

V3 PRI EAE S RN E kg HIV-1 41
JH P 14 B B I, HIV-1 42 A CD4 41 i 32 328
W32 A2 CCR5 H1 CXCR4, V3 3l TILT- oA A 5L
P07 i A 45 A i Bh sz AR FIF CCRS 4 Bl
ZARIEE (AEA MR T A, NS 2 F 4 g
P, 2, B CXCR4 Hl BY 2 R 59 9% 5% (& i
s TR, ST 2 T g, B, Wk,
HIV-1 27 BL4) 3 22 ] CCRS ##iBh 32 4k, B NSI
In] ST i 8 4% A8 5 05 8 F e A Y AR5 b
86. 21% M EEHEFI ] CCRS & B2 44 48R M BT A
UE MSM AR Z2 50T fig b T HIV-1 Jgge () 1
B B (AN (] I 7Y 1) Bl Bl 32 A AR S i LA — 2
S R AL TR R B BOA T A AR B
SR LAV

Wt VESPA FEFF 0] LR RE BIF 43 1 371 B9 2 4
IR AT, T H RRAE 1 22 3 R 78 5 20 1T 7 41
MSHZPHIR ISR, MR RRIE R S0 T LGB BR
BRI AT R B R e T A AR
ARWF5E 504 & B CRFO1_AE B FE#EFI CRFO7_BC
WIIFERR ST BIATAE 4 A1 8 MR IERR . I T
HE—25 T fiff 3 SERPAE M SRR 1 PR <1 5 o X R
B AR AWK CRFOL_AE WA 4 ANFFAE
PEZ R 53 51 5 1990 4 78 [F 7 AL #E CM240 #
PR 2012 4 [E PR 4 DE00112CNOTT AR 3R #k |
2007 4E [ [F L 4% TI070003 482 kAR 1N 457 15 Y
SHERRIEAT LR, B, CM240 W 4 B S50
FEH 584 A —2, TJ070003 1 4 7 B 5 5037 8 51)
SE4—%  DEO0112CNO11 2f 419 v & 52 5 7 dr
FPo—30, R B A—B(F 1), FEAD
06 CRFO7 _BC A 8 A5 AF Pk & L 1R 43 9 5
1997 4F ot [ I, F54& #% 97CN54 F1 2009 4F [ [
4% 09LNAT45 X 3R Mk AH N o7 5 1) 28 B 12 30 47 [
BRI 8 AR M 2 FE R 7F 09LNA745 J37 51 h
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H(&3), YR REBLET M MSM HIV-1 &y
Foih T 5 RIWAT R R A R K25 R Y CRFOL
AE 1 CRFO7_BC W AVEE IR , BEAR T 1 RHIE 5 oAt b
X MSM 35 Himd T s A B i Rl T X — &
IRERZRT N MSM B H Y HIV-1 80k A] e
ARG IR B A X AR A #E— 20 B 05 AT LA R
T I RARE AR e B AR AR b DXORTIAT AR B85 5 e 0 24 Ak P 00
TSRIAE ABFTR], LA Ry A A7 BRI A o8 &2 1 £
X TSI AN ] HIV B 15 it AR 22 A5

Fl g B A 1 2 WA A ) 4

EERBAER 22 WIRUE  SCRRAME 0 SURS ke
FEBRAT AR BB G2 07 i 45 T /NP (R AT AN A
FoiE T IXE e R AL RSB 29 S h
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