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Abstract: In order to analyze the gene characterization of Human immunodeficiency virus-1(HIV-1)
prevalence in Henan Province, a HIV-1 strain, named CNHN?24, was isolated from one HIV-1 infected
blood donor. The proviral DNA was extracted from productively infected PBMCs (peripheral blood
mononuclear cells) and full-length HIV-1 genomes were amplified. The sequences were determined by
Walking sequencing. All of the reading frames were compared with HIV-1 RLA42 and HIV-1 HXB2. The
secondary structure prediction of the envelope proteins of HIV-1 CNHN24 and RLA42 were performed
by Anthewin software. Multiple alignments of the whole genome, env and V3 loop gene with domestic
HIV-1 strains and standard representatives of HIV-1 were performed by Clustal software package, and
phylogenetic tree were constructed. The results showed that the HIV-1 CNHN24 was B’ subtype
(according to V3 nucleotide sequence). There were more purines in the HIV-1 CNHN24 genome, it was
60.24%. Compared with HIV-1 RL42 and HXB2, the homegeneity of gag and pol reading frames was
higher, env and non- structural genes was lower. The envelope proteins secondary structure of CNHN24
and RL4 were homoplastic, but the amino acid variability was higher in conservative C4. Phylogenetic
trees showed the closest relationship between CNHN24 and RL42, the next was between HIV-1 Lai and
HIV-1 HXB2. HIV-1 V3 sequence phylogenetic tree also indicated the closest relationship of CNHN24
to CR206 and RL42, which were isolated in Yunnan Province. We inferred that the HIV-1 CNHN24
may derive from Yunnan Province.
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WE: N T 5 EE4E Human immunodeficiency virus-T(HIV-1)EfT Bk )3 R MER4E SRR, FATM—A7 HIV-1
BRERME ZER I RAEN S E HIV-1 k. REURPARKMNESENSA DNA, FiIWELEREMA, Waking EHllH£
KFF5l. 5 HIV-1 RLA2 M HIV-1 HXB2 #ktbig, 434 RAE. A Anthewin #44 th s #T CNHN24 Bk RLA2
P env BB R4, A Clustal BAFNEPK HIV-1 HBEHRMERSERNESERNA. env R V3 HER S5
HATTRERE M. R KD, CNHN24 %5 HIV-1 B’ TR, E&MEN, 58iAF] 60.26%. 5 RL42 £k &k HXB2
PRLE: pol M gag BRELTRER /DN, env ERLIESHMERTRERKN. 5 RI42 thAAth, env EEZHREH
THRAK, Benv RFR 4 MEERERTHEER. RAEKEH ST E7R, CNHN24 #k5 RLA2 HR# £ IR B B, HIV-1
Lai £kA1 HXB2 thikZ, SEME] HIV-1 B/C } AE/BC EMSFHRHBAABREE: W V3 FHIRILB AT LUR IR,

CNHN24 ¥k 5K 5 = R4 i) &E 4k HIV-1 CR206 & RLA2 R HE B B A2h HIV-1 CNHN24 BErTRE I ZRI LA
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dEeiE. 1RINERRE, BRA: REREMHR
RS &S R511 XERBRIREE: A

FERNRATEF 20 FMFAE, 1983 FiERH
E9 347 2589 57 BT f) Montagnier F132 E B AERF 5T L HY
Gallo % %I M B R M 2 Bt 3w
7 (Human immunodeficiency virus, HIV). 3 H 1985
EREEF HIV RReE", W, R HRER
WFAT, HEEFH TAENA. HEEHFHEANRE Y
KA. HFRFEANTENR, HIV-1 B’ ERAER
B X A 2 R PR, XS IEke
SR 1 3% 1 FE BB R B4R B 46 3B 40 1 B B 1)
WREABBRL, HREEMET RBMLSE
B. BT HIV HERRKR, SHETH HV A
BFARMEFFFAE, RIMAARBENLE. £
KT 2002 FYIHERBE ;LB —HHIV-1 B’ TR
PATER, XTHEEABIT T 205017 Rt
g, HERAUA BT B PX—RATHRK
HEAHFAE, T BE¥s AR R B RATRFAESE U T )
Rt —INEE. BRI FEDFETR.

1 #MHEF %

1.1 m#AEER
2002 £F 2 A7 R A /R A L X 34T ) HIV-1 4%
HzrREY, TEHRE—2HFERML R
(HIV-1 B3 ki 10mL F EDTA HigtE+,
A B AE A R A DUk I . B SE T 88 &5 Rk 52,
RILHIV-1 <1 5, THAGRERE.
12 mESBESERIER
TS R 0 B AR AR HIV-1 R
BRI, K fd R Ak 4 MurE Sk SR 40 i jE
HISEPEEESE HIV-1. %8 111 BHBimAgKE, F
37TCHEFAEF 7d BWEM K, M2 HIV-1 3/
Fdn 4 A CNHN24, A ART A RSB
i F4H DNA.
1.3 EFEHFR
H# Bachmann MH[4]E4J5}§“E)T5{77?£’ | A
HIV-1 env X IFXT S IF gag XIS 14049 5
M HIV-1 B2 H4 DNA FEXT ¥ E 686bp
(HXB2 #) 6681-8007 F1 7185-7871) A 413bp
(HXB2 # ) 816-2061 F1 836-1249) M B, %30
W Fr 2 T #AT PCR =4 RJF, F NCBI ) BLAST
FEFFTE GenBank Hi#ATIF5 — B LI, R\ —
P (R A Y HIV-1 WY,
14 2KERTEBS5NF

WEHS: 1003-5125(2004)05-0444-05

1% 3’ RACE BEMFIEM 3' WY
LTR3 (gaa gca cic aag gca agc ttt att gag g)» [RFHR
B CERC R AL HIV-1 mRNA 5' SR FRF&
S’ %514 LTRS (aat ctc tag cag tgg cgc ccg aac
ag), FIf TaKaRa A F[#) LA Tag fEEF 4 DNA
Fi 1 HIV-1 £ KER. T 18&H4H: 94°C 3min,
(BB F7)94°C 30s, 68°C 10min, 3cycles; 94°C 15s,
68°C 7min and 30s (B MEHi#3 5s), 20cycles;72°C
10min. 2K 9kb # PCR #1587 /» 7] K A walking
FES B, S F RN 400-500bp,
RIUFPHER 2K ER.

1.5 ZREMSEREESN

K Fl Anthewin 32T HIV-1 env BHB 4
45#); P CLUSTAL X 1.8 84T RERE 47,
LSRRG .

2 #X

2.1 CNHN24 ki3S & B A Z ST

R FH DNA FFEEIEK 9010m /)
HIV-1 B R, flf7 )5 R ILLE 9010nt EEH 1,
TUFPRREE S 5 K. 3240a. 1583c. 2189g. 1998t.
EHERAK L, ERESEMHANTRS (5429
19010), 5 60.26%, & Wik xmiE R AR AHmEE
HFRAFAE . ZEFRRBX S env. gag M pol =4
GEFEFE LK tat nefs rev. vpr. vpu T vif AN 3E
GEERE, LR 3154 MEER. EHREXR 5
WAl 3 ERFS, RS 56 NF0 217 NEE
B, H9 5 uhIEBFEal,
22 EHEBNEERTRESH

¥ A ST = 4 BBk (CNHN24 #%). H KR HIV-1
B WA 78 B AR (RLA2 BE ) K AT F R SE X ) HIV-1
B Rtk (HXB2 #) MEFsmAEN, H
DNAsis 2.5 33T LR 43 47 . 45 R K B, CNHN24
PS5 RLA2 R ERE RE /N T HXB2 ¥k HA45
HEHAE pol WEREE /D, e TREBR KA. TEIE
aEES, vif M vpr BREK /N, enf TRER
Ko AEREMKFELORILPEHER, £1 8
/R T CNHN24 #%5 RLA42 £} HXB2 £k L BT AN F]
ERMEERAZERER.

MFE 1 BATLEY, EEEBRKTFREERK
P L, CNHN24 kS EFMARZERLEEEAH.
SR TR GEHERE gag 1 pol, BEBEREREBR
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LETFRERNERE, EEHNAK, M env ERH
R AL B E R Z R LR K

1 CNHNA MR R EER S RLA2 BB HXB2 PREIHAR
Table 1 The variety of nucleic acid and amino acid of HIV-1
CNHN24 compare with HIV-1 RLA2 and HIV-1 HXB2

RLA2 strain HXB?2 strain

Gene Difference of  Difference of Difference of  Difference of

nucleic acid(%) amino acid(%) nucleic acid(%) amino acid(%6)

env 6.29 13.47 10.38 20.80
gag 3.29 6.13 4.92 7.06
pol 2.92 4.08 4.91 6.88
tat 6.43 13.56 12.55 23.17
nef 8.06 12.95 14.15 21.82
rev 6.57 12.46 12.04 21.64
vpr 4.58 8.06 14.72 27.64
vpu 5.69 13.19 17.39 30.32
vif 432 10.47 8.12 18.76

HIV-1 gpl120 EFHAMRTFEX CI~C5 AT
AMEER VI~V5 Ak. FAREBFIER—F
HEERREEEAFTRTRERFS, Fik, 8
BTt X RZARITM =4 HIV-1 B’ TH,
CNHN24 #. RLA2 ¥EK& HIV-1 97TH6-107 #KHI
gp120 EEBTF, EERKMEREEEIL 16%,

TH, SHREN gpI20 EEBRETREIXFT 35
%. EXHERREHNRK, NREERERETE
F, M=FKE VI, V2. C4. VS, V3R V4 I8
ARRIKIK 65.62% 46.34%. 44.23%. 41.67%-
40%#1 40%; CNHN24 tx5 RLA2 PRAHLL, VI, V4,
V3. V5. C4 F1 V2 IR HMKIX 46.87%- 33.33%-
25.71%- 25%- 23.08%F1 21.95%. f54 {17 5 3 B
BRTFHTE, 328 CNHN24 #k 5 RLA2 BREIIS £ K
ZREY). HEREENE, C4 XIEARTFX, &
MERRHNERERHEY, MH C2 K5 v XM
25 MEERKRFREIBELT V3 X
23 SBEREER"HKEHIN

CNHN24 ¥ EEE AR 846 NEEMAL, %
5 gp120 F1 gpa1 WREEEE . £ HIV EHI KL%
itEd, ERLFHEZNF . 54BEAREEE
#) HIV-1 B’ WA RLA2 pRAHLEL, fE4&0 RI{UAERS S
i, BRFEREFHE. F 14 NEERRER
A7, Hd, BEXRT A, BRAFEAN 144, 27
MEERKFER KSR L8, 2 MEERMRE
A, M-S5RTFERERX K HXB2 #ht,
ABERAKAERERET 176 /. AERLRT
HEAR_REHAEE, #HMEmBEGRNZ)
Be. {HE 1 ) CNHN24 %5 RL42 S B EEE K
et RV Y € S RIS =3 R

100
R124

50 N ’ ‘i
0 -

Antigenicity

12 } ¢

-12

N f =
: t . - s : - ) . . f L v 4
(SR A P S N T 5“"’% diemngrommamme gy bagammensdnmnensbenendinihe et apbe o g e ) 1 Lo
0 it 1 s [t B Sl bl St yrEpgs et LRt L CE SR TRy Tty L R S ERLIE TR e
. L £ ' Tl - . - A -
i R . . P 5 ' 1

12 L s

Hydrophobicity

a2 b o
| Riz

2.4 HIV-1CNHN24 R BSEREARFKLE T
F)H Los Alamos HIV $3EPEHHrZRE N HIV-1

4B ER B HIV-1 B WWRUHI C WA [E Br S % bk 2 2R A

T8, ATRARE T, HREH, CNHN2A4 5

7 7 5 : - . R .
ol . é i 3 K el L X
0 LI‘"'ii"i",?"""f"f,‘!"; ..?.g..;%a?:..it.f‘}....zx;:e..ﬁ_‘.;_.».,_..3,4...“‘,._‘. B Lo LT T S EELIS PR PRPLERPRRREE
PR o A ' : M

1 HIV-1 CNHN24 # 5 RL42 BREE S 5 R EHWHRM
Fig. 1 The secondary structure prediction of envelope proteins of HIV-1 CNHN24 and HIV-1 RL42

RLA2 it sR B i, HUCHESH HIV-1 B TR
Z Pk HXB2 #7# Lai ¥k, #LRTE 2 For,

EEEFRAMTHREM B, BAIX EE HIV-1 78
BRi) env KT T RERE ST (B 3), WERE
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~ 97CNGX-6F
~97CNGH—7F L 97CNGX-7F
98CNOOG L 97CNGX-SF
—{— | 98CNO0Y — BR025
BRO25 I 96CHI31
- 97CNGK —2F 97CNGX-2F
I CNHN2 SDS
RLS SR7 .
o R
al CNHN24
- 97CNGX —6F —| ECR206
- 97CNGX—9F RLA2
0.1 _{98CN009
98CN006

B2 AR HIV-1 3 EKEERARKRER
Fig. 2 The phylogenetic tree of some HIV-1 strains complete
genome

2 1@ 3, RRUFMEFEHENERN. BHTR
ZREBANMTBTEZIENRRRE, WX MIEmR
BX. SEXFRFX. BHRfmik. SARERK.
EXRLMEFNRE. REELENERT. £ env
XAME S MEFXF S MEEX, BAE &
T A RRB RS IRING B, A, BATH
V3 355 SR SR AT RAER B T, UL
Hepp=R, FEIMAERRN S5 Lk HIV-1B' E
B V3 FHFE, GRALE 4. NXEABESER,
EAIAHE H, 5 CNHN24 ¥EF B X R BE KR
h4r 8 B = K CR206 BRF1 RL42 #k, HIXAEHE
) CR7 BRFLIZRH) SD8 ¥k, RIEAREIIS LI
Lai 55 HXB2 #k. HRNERHE, KB AR
96CHI31 #k HIV-1 V3 75| 5 H e R T FIZER
B8R, REARBMEER, 96CHI31 #k5HE HIV-1
B WRIBMBEERERE, ME5FREXRB) Al—
Bk AE/BC AR HIV-1 BR{EFE B HGE.

97CNGX —7F

97CNGX—YF
97CNGX —6F
98CNO06
98CNOO9

BRO25

97CNGX—2F

RL42
HXB2
0l E Lai
B3 AR HIV-1 3EKRE env R RER AW
Fig. 3 The phylogenetic tree of env gene of some HIV-1 strains

3 itk
HIV 4324 HIV-1 # HIV-2 B &, 1 HIV-1 B4

BEAD10 MR, BBTRARE, HIV-1 EKHH
KZ] 9100~9800 M ERIFI AL [FHE RNA. PG

0.1

B4 AEEKHIV-1 ZFE VIHERERKER
Fig. 4 The phylogenetic tree of V3 loop of some HIV-1 strains

SBFE, AXHER CNHN24 bR EFE AP IR
Sl 3596%, SREM Y 2430%. MNERAK 5
Kz 3 Kok IXHE5E 5’ LTR. gag. pol. vif. vpr,
tat. rev. vpu. env. nefs ILTR REFRFTRKE.
H, gag. pol Ml env AEWER, KL D RIEER .

env ZEF IS HIV-1 MAEBREHR, BREBHAA
BEARAFREESIN, SAREMEERA gpl20
MPEIESE S 0 gp4l. B AN HIV-1 B FH % 7/
RERBRTFenv X, —HHRE env KAFEEEH,
55— 77 T 2 BB A fgk = AN (R b XA 48 AT PR D A
EIHHE, mENNH LB HIV-1 B' TEEF B/C
TWRIRERAFS . HIV-1 B' TR R 1998 40 H
HZ=BEER RLA2 ¥R 2002 405 AWM EE K
CNHN24 tx. XPIHRRE LR TABRITERNAE
RUTHX 5> BB, BTN IZHX ) ) L,
Ptk B EAME S &, Filt, HERXFHRREK
EEARFH], TLSHT HIV-1 B’ WRIZEE R 5%
TP EEATIAFIE. BT env X V3 FHEE
MRERBSHINN, CNHN24 B3R A, BR
1R ) RAHZ LS, BEHEFBRNE —BXRASE
95.64%, iESE HIV-1 MEZE R, 5 Zhong FA©
M RGERHEFE: BHE, £ MERIHXY
HIV-1 AT FIVR PSR & T HoAh B R S X #4
HH, HIV-1 BSEEZMEERERE, B
BAMNEREEEOREY, EEMREHANHE
S AMEERREEY, RS HIV-1 HER.
BEAL . 1R R BUR  R AR K B SR AN 2 O R
FEE, KX T HEREKRENREKT R
tH, RAHERMEE TREVRTRNES, BX
RN T AEE S BAE S FRHTHIV-1 B ELRE
R RASEE, 18 HIV-1 N A KK s
Bk, iR B R A s BB, 8 HIV KBS
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BHRRE TEZREE.

5 RL42 #RELB:, CNHN24 £ env X BREH
135%MEREBREERT, HAEW - RLEHEAH
EAKR, RPAZBEERNRBAIRLXRE, B
RRTEANRFBILA . M env XK R MR
BERX, tREEIFHERECEEA A6
RAEEEN, BRENBAPKRBEELEENRE
MEFLEAL, BEEARSHE LANRIR LY
EKfREN. £ HIV-1 gpl20 R AMRFX
Cl1~C5 MAAEERX VI~V5 F, 3t b X R EE
MI=Hkk HIV-1 B’ A, CNHN24 BE. RL4A2 BR K
97TH6-107 £k i gp120 EEBMFFISTHILLE, &
XHZEREEMNBER, SUARENFFAF. —
HBAFXNEERTRRNEE TEEKX . XY
SR, BEEREEARBXAMER, RERE
WEFERKAIZR. FriFEFXHERRHASTH,
AT B CNHN24 Bk C4 XM C2 KA RE
BRUEEA TiX— .

EHRTRERF N, SALEREHER K
BEERAGRE A — AT, W HIV-1 env X
) C2 KAMFX, T VI X AEEX, BXHERE
& AT A A RAEERZERN
i, XnR—FyEmE X R X AL AR
A, &R MNEBANFINEAR PR LR SRR
M &3 RARAL, 0 HIV-1 B env R v4-C4-V5 X
RAMREHRE, 2T —ARFRBEM, XFFE
eIk mEE, BRmik, 54 S5
HERREX 2R X &R X Tk # & &7
RERE AR, (G R R B R
X HIV-1 gpI20 V3 BRXMFRB—PHETX
SRR X ST RE R B e,

MNEBEEREHFERTUEL: BREA
HIV-1 4 Bk 5 E 4 HIV-1 B RIS LR 2R R4 .
env X V3 TG TS o] = ARALE, {H AN fE R
BEBRHUBEEARNERGHE—EITES
BE., AREHERT, FABBLITREEE
K, XM TR e R — LR R F I,
T A SR X L6 B B R JE R AE — B Se & R H R BE R
BRI TR, Et, M 20 2R R AT g
SHE—E RO . —HHECREALE
MAMARRE, BEUSXHIURER, B
MR R A ERRREL. FROES
KARZL UM MK ER R . EAK HIV-1B' 1E
A HIV-1 B/C & AE/BC E4H 9 BBR K £ FE &
Bim, BERRE B’ TR, BEIEEZRIREX,

R\ E PG R B PR EREAR, SRR
e NIREANEE P AR .
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