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Analysis of HIV-1 Sequence and Subtype in Returned Laborers
Worked Abroad in Shandong Province
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Abstract: To understand the molecular epidemiological characteristic of HIV-1 virus strain in laborers
worked abroad in Shandong province since 1992, 11 specimens of peripheral blood of identified HIV
infected cases were sampled and PBMC was separated by Ficoll density gradient centrifuge. The pre-
virus DNA was extracted and the membrane protein gene enw DNA was multiplied by nested PCR,
and then the sequence of env (C2-V3 region was measured and analyzed. The results indicated that 10
laborers worked abroad and 1 female-spouse of a laborer worked abroad were found catching HIV-1 A
» B, C, E subtype by gene sequencing and analyzing, with subtype C 7, subtype B 2, subtype A and
E 1 respectively. Thus it can be seen that the infection of HIV virus strain in the laborers worked
abroad was complex. The gene variation rate of these virus strains was greatly different. It is suggest-
ed that we strengthen the detection and control of the laborers worked abroad to prevent the spread of
the virus strains from other countries.
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HEAZ . LWRGEESEF AR T HIV-1 BRFHENFFISEAE BT 35

¥, HEF T kM, mIEE S T4 HIV-1 B
HHRESE LA,

HIV ZERMEETRERZ HIV ) TR, &
BIRSEHE T 11 4 1992 4FLIRIBESS T HIV-1
BB e B AR E oo ZE C2-V3 K
EHFAEL, SEAFEEETIOR, DB BT
WFEEABEF T HIV-1 BREHENFITASR
RO, XA FHE— 40 T8 HIV-1 ZEILFRM
R I B 55 R T, B EARE, #TRER
HURHATES FRITAFREREFEED

1 FEFTE

1.1 B

HMEXMRHLFE 10 FHEFT HIV-1 HiikH
HERE HAIBE. I ELEANAES T HIV &
RENERE, FRE 2443 %, STREFEME:
EMPBREITHN.
1.2 BFEHE

REFFEFE R 5 mL, F k2 408 4 B
S EREEAEL, ) PBS ¥ 2 85, MA 200 uL M
¥ W (10 mmol/L Tris-HCl, pH?. 4, 10 mmol/L
NaCl, 10 mmol/L EDTA, 10 % SDS, 200 pug/mL B H
B K)ES,S0CRIE 1 h. HER-F{FHIE, ¥ DNA

LA T 100 ul 10 mmol/L Tris- HCL &, — 20T f#
P
1.3 Nested-PCR §M 5%

WitEm £ % PCR 3 (F£ 1), & env B//K
AWy 5| 8, AT — W PCR RUF, #1448
94T 2 min, 55C I min, 72T 4 min, 2 TEF:94T
30's,55C30s,72C 3 min, 30 4§35 ;72C 10 mn.
B S wL PCR ¥ 374, A Es7/Es8 H M54, &
EREHHTE K PCR KRN ¥ env R C2-
Vi,

1.4 PCR F=Haiisgit

PCR =145 1 % BFAG R B3 K, 5§ Marker #f
HIEXLES. ITHRT#HEE, B Qiagen 44 7]
89 Qiaex 51 ¥ 1 BE IR S 3 49 HIV-IDNA H EL,
[E ¥4 DNA ¥ F 10 mmol/LTris HCI(pHS8.7), &
WAEHRKBEK S DNA FER KBS ABBERE
.

1.5 BEMEINE

LAIRSEA) S — 3K PCR ¥ DNA kB2 fE Al
FEA, L env-D3 R EUFF4(3E 1), A ABL 2 7
KT FEITIE AR M 4R 1 1 37 0 i P &L ZF 4T PCR
W E R, S EY 1 pe. S AEL 6 pmol, 2
MNP BREL)S B H 30 DNA 714 ¢ 2 47 15 71
sz,

¥ 1 PCRFOWES|dh
Table 1 The primers of PCR and sequencing

EIk:} Fi% 53 Fl{5'-3") 7 env BEMEL
primer usage sequence The gene localization of env
env-Bl PCR ATGGGGATCAAAGCCTAAAGCCATGTGT 6681-6708

eno-K PCR GOGCCCATAGTGCTTCCTGCTGCTCC 2023-8002
env-EsT PCR TGTAAAACGACGGOCAGTCTCTTAAATGGCAGTCTAGC T166-T185
enu-Es8 PCR CAGGAAACAGCTATGACCCACTTCTCCAATTGTCCCTCA T9TL-1850
-3 Seqy TGGCAGTCTAGCAGAAGA T195.7213
1.6 FRIsir HME| HIV-1 env 2R C2-V3I KK B, B env-D3

MWiBR R Seqed B 1T EIE, HEFI
HEME B S A RITE E GCG &7 8t
AR, 25 Pileuwp BF T HER RERFFHEF
HHER| M L 82 Pretty R iITH A RFINHER
| (Consensus Sequence) ; Distances i — 4 ¥ 7l [
HEFA B E; Growtree R FF #f £5# ( Phylogenet-
ic tree) 7+,

2 &R
# nested-PCR L2, M\ 11 & HIV-1 B &5

T EFIRE, 8B enoC2-V3 REMBEK Y
MO BRERMEBEHERFF. A Pilleup M Preuy &
FitEHFAEREFI(E ). FEINFIS55E
s HIV-1A ~ F6 > R 3t 2 F 5 ( Acon-Feon ) 2t
FTHE %, 3 ) distances ¥ E M E R EE B
R EZAES NI BHEHEABSITELER
ZUHAAY. OHRPEIAEKFANSEHERCE
BZE S i 5 JE] M BE RS M (8.65% ). T 5 ALB.D.E
THEEIR G (22.46% ~25.48% ); ©@F 2 T EHF 7
5 B AR FR M, EREHESY (6.07%),
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sd423w2, rsf {ACON_1)
sd42 w2, rsf (SD20-D3)
sdd23w2, rsf {UGZTA)
5d423w2, rsf {ECON 1)
so423m2, rsi {Q240%)

< 123w rsf [HIVU43170)
sH22w2, rsf {S09-D2)
sd423w2, psf (SD2T-DI]
sd423w2, rsf (SDZ8-D3]
s4Z32._ rsf (OO0 1}
sad23w2. r=sE{HIVID74T]
s842)w2 rsf HIV1LOTLO1]
s¢425u2. rsf (AFO6TL54)
sd42 w2, rsf {SD22-D3)
sd4Z23w2. raf {Shi3)

sd42 w2, rsf {JZBRO25_ENY]
sd423w2. rof {SD11-D3)
o2 w2, vt (SD23-03)
sd423e2, rsf (NOF]
sd423w2. 1 st [SD26-D3]
sd423w2. rsf [96YN-BOIN}
s423w2, rsf (BOON_1}
542 Jw2_ raf (SD2 1-03}
sd423w2_ raf (SOL7-D3}
sd423w2. xaf (DOON_1)
sd423w2 rof (FCON]
Comszen sus

5423w, rsf (ACON_1)
4423w2, rsf (SD20-D1)
sd423w2. rsf (UG275A]
sM23u2. rsi {EOON_I1
siZ3n2._ r3f {CM240%]
sd42 Iw2, rsf (HIVIM31T0}
sHZ3a2._ rsf{S0o-Da}
022, raf [SI2T-D3)
sd42 Jw2. raf (SD28-U3)
sdi23n2. vsf {OOON_11
sH2W2. rsf (ITYIDT4T]
52392, raf (HIVIOT101}
sH232. rof (AFOET154}
sdd23w2. rsf [SD22-D3)
=232 raf [5D13)
sd42w2, roff (QZEROZS_ENY}
edT2. rof SD11-00]
sd423w2. raf (SI23-D3)
2d4Z 2, rsf (NOF)

sd42 2. >t (SD26-D3)
sdd2dw?, tsT [96TH-BOON}
sa423w2, rof (BOOM_1}
sdi2w2_ rsf IS 1-03]
sd2Mw2, rsf [SP1T-D03]
sd423w2. rsf (DOON_1)
sdd42302_ pf (FOON)
Consensus
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sH23w2. rsf [ACON_1)
sd4232. rsf [SD20-D3)
s423w2, rsEIUG2T5A)
sq42w2_ rsf{ECON_1)
S22, rsf [CH240X)
sd{23w2, rsf [HIYU43170}
54202, rsf{SD9-Da}
544232, rsf [SD2T-D3}
s4423w2, rsf [SD28-D3)
5d323w2, rs£1COON_1}
422 rsf IHIV10T4T)
=232, rsf [HIVIVOTIOL}
sd423w2. rsFAFOGT 154}
sdd23w2 rsf [SD22-D2}
sed23w2 rsf[SD13}
s4423w2. rsf [92BRO25_ENY}
sd423w2. rsf [SD11-D3}
sdd23w2. rsf [SD23-D3}
sd4z02. rsF INOF}
504232 ¥ sf [SD26-D3]
s423w2. rsf [96TN-BOON)
sH23w2. 1sf [BOON_1)
042392, rsf [S021-03)
sdd23w2. ref (SD17-D3}
sd423w2. rsf [DON_1}
sd423w2. i {FOON}
Consehsus

so42392. rsf IADON_1}
=d42 w2, v sf {S020-DI}
st423n2 . rsf{UG275A}
sd420w2, rsf [ECON_1)
2392, r5f [ONX40X)
42302, rsf (HIVIHILTO)
=442 02, rsf {SDO-D3)
o2 3wz 5f |SD27-D3}
sd423w2. r=f [SD28-D3}
sH2Z32. r=f [OOON_1}
s#MZ3n2. 1 sE [HIVIDTAT)
sd423e2. rof (HIVIWOTION}
SOAZIe2. raf [AFOGT154)
sd423?_ rof {SHZ2-D3)
s raf {(SD1Y)

sH2 2. rsf {92BRO2S_ENY)
5042302, raf [SD11-D3)

sii23w2, rsf [SD23-03} -

Sd42 2. 1 of {NOF}
sd423w2. rof [SD26-D3}
sd423w2. rsf [96YN-BOI)
sH232. rsi {BOON_1)
o422, T (S021-D1)
sd&2 2. r=f (SDI7-DI)
s23w. r5i {POON_1)
=d423w2, rsf (FCON)
Consensus
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ATy T aT A~ e - T -t - —..-
as-gat—— - a B - g e -
aa-cat—-— —--—— == — ——--ag- ——=——- - g et -t R
an—gat—— ag — ————— —- l‘l—' -
Tctgac—— U £ ETEeT— -
aA—cat-g— 3 —c —_—
g " a——a-tg— ——c —_— - — -
A& — ——ca e L - { 1 - —angca. .
11 oA T ETT TtUac s B { £ —t a -
e ~t- ——ea—<— g ' -
an“-aget— z —famg——— " g~~~ ——~—-g—— ————= —x¢—aa ct-—... "~
— gt~ —gar— ¢—a—% 5 s-e—e-tas —ogeem—— € aa f 1 -
T “—'h-u—t“. I BB .3 a—IsEg -+ —xlc—aA -—..."
By —— At T a—t—. — T a—treg —Etc—aa ta—...
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I EEE % 5 AR HIV-1 85 eno 28 -V, EERFRFAIRSEERILELLST)

of shanddong province and their conzensus sequence.

Comparalve analysis of C3-V; region of HIV-] env gene sequence from infected Laborers worked abroad
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96¥N - BCON
-E_BCONI
sm1 - D3
SOI7 - 1A
DCONI
FOON
, ~ECONI
_(-LCMZMIX
S ~D3
HIVU$3170
—— ACONI
— L—UGZ‘J’SA
SI20 - D3
92BRUZSENV
SDIL - 03
g—srmza -m
SDI3
SD23- D3
NOF
SI27 - D3
! [— SD28 - T3
L sp22- b3
HIV1N74a7
HIVILUTION
CCON|
AFUN7I54

2 WHESTEEFLSAAPHIVI ke EHESEHRSE
et RELR
B % ¥ K7 H A(UG27SA). B CIHIVIDT4T, HIVIUO7101,
AF067154, NOF)D, E{CM240X, HTVU43| 70}, F
Fig.2 Systematic iree anmalysis ol the env gene region of HIV-1
stram [rom mfected faborers worked abroad of Shangdong

province and the inlernational atrams of reference

MEETTERNERPER(20%-34.15%); DL
BEHFEINSAFREOEERA(EEEREN

11.46% ) 5 H T T AHHEHIT(22.67% —28.69%)
@1 %EH5 EFMEHERI(13.91%)T5H
TIER X (B B B B2iE(29.30% ~34.54% ).

H-EHEEHANER(E2), ES5ETEH
WHEFNMAREETFRRARERFANILER
F.ERE1FH 74 EBRSCERAEFTIR
HIV1D747, HIV1V07101, AF067154 BT C TR F
BRBE—E, FERNATIEHNELE; 2 1185
ERAWATFUNRERF B ERNIEEFN
=R 96YN-Beon FRIMH:, MEREC TR E
B: 11 EES5ATRIEERTIE VG2ISA EH
AFBRRESERE—E MEEHAvERERSE
BEARBRENEH 1 M ERERZW TS Econ
BECM240X RE E TR EHERE—E, MEEH
TR,

ERERMTHA, ERIIRBA 11 RS

F7TAEEMHECTER HIV-1 #5%,2 AW¥EB
TRFEH1ARATRSER AF 1 ARETRE
.
3 1tig

AWRX 11 B HIV-1 BEH PBMC F HIV-1
env C2-V3 REMEXFRIHFTATEER, X 11
HEERFFEE AB.CHE MFHER HIV-1 B
WiT. MBiilF 6 BXREHNMEBEFT T HCER,2
BAHNEGAEZNFTEELANSE T REEB E
B1AEZLHELBHFIYATY, 1 28E
ZE. X NEREESERXRMNS T HE TR,
X5 R A % ScRRaE R — B,

EXFREAX 6 BB CERMAEEBEST
FFEHERNIERN. EREFER, X5 C
TR EEHL 1T F 35 i 7 09 it B A — Bl
B C TR TSR 1995 £/ EHN, & env

¥2 LFEDESET miv-1 FREESK A-F ERED08 558 EE TN EL S
Table 2 Comparative analysis between the gene disperse rates of the strain of HIV-1 subtypes from infected [.aborers

worked abroad of Shandong province and the A~ F international subtypes and some strains of reference

EEMMN Genene dotance ” {meant D% )

¥
£8A A B

C E

By o ACLRI UGTISA BOOWI  96YN-BCOM CCONL  HIVIVOTI0L ECONI CM240X DCoNI FCOK
SC(nz7) [2.31-3 53 04 ISEL K AD0S+1 09 S 47136 27.BBEN.41 B GSE2.54 10 I6£4 14 23.76% 107 20.2722.24 2548+ 1 62 22,4630 %
SMAtn=1) 1l ds .19 27.08 28,69 22.67 25.07 4.90 26.68 2 19 26 54
SDE(=1) .27 w4l 29 47 12,43 24.30 13.83 13.91 15.57 10,20 IR L
Sh-Bn=2) It B UM M.15 6 07 12.16 HE: 22.98 25.58 15.76 19.90 19.4)

TFHERERERA GOC BIFH N G-V KR F R 7R3
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SRR S LR EHE S H A R HIV-1 R bR R S RRGE A b 19

I FHS IR R &I 1 ) oy 3R B a Rk
12.31% . RIBHIV-1 FHEFTFHEFLL0.5%
~1% R A R R, N HIV-IC TR
BREWAENHRITRHEXSE 7-8 FEE: A
SEFRATHERTH CEMAREKE, UK CE
BESHEEFEASE C EB(Con) REDE C FRARK
HIVIV)7101, HIVID747 fHEFE E#®H B S 9 %
(8.65%.10.36%, 10.34%). A C TRRETF
M TME CEREEMRTTORKEEET
R RITRFHMER, XHETERINHES S
MR PR, T E AR R E 1 A, 2
Bt A, it T REEHRERNEEETR,
AGEMAHIV- IR H G EHR. 1 X8
B HIV-1 C WAIM R, NLEFEFIRRZHB DT
FELEL, BEMERLTE2-H.

AR HIV-1 SHERFEEATIEN, HE3E
M- iZ T8 —F HIV-L E 842, WEF RS
REWE P ATHEFERSIEN VG275A TR F ik
BEE, ATRERHE R EBREITEHNE T
ML 6, ik 2 p A ME R B, TG
HEMEMRS. LSRR, EMH A FRE
HELHIEMEEF TIEARE.

B R, HEREEEREERS T, R
1 HERAEREEGEABRPIIZRHTYH HIV-
IETRIFEH. EREHERERAZHHEMES E
WHEMFEFRAEZR N 13.91% 5% EH
CM240X BEHEEY 15 . 57% MSEAMBEEERNE
WREFAE TR BRI 21% ~37% < 6.
RERSSERMER, X #%5 E LHERT
HEREEAREZEHR (MMOX BE—RB, HE®
FREE. HERTRERH, 45 I1Y HRE.
HERPHE . HASER, HsMEENE, BET

AHTEERBREN AR, T F T H 5.

BEH & F OB A AR WTER A, AT R
WX EILFHVEREHAGTHEAENK, L
HEPNEFEFARPENMN HIV-1 B ENN
EFHHIV.IMAREERTRIR S FHENHEN, I
HABCEEFMIY BR#ERER. XFRE
SEME-ABNELERTSSTEENT A
. HEEAmEMITEFF A BT ES R fiE
#l, Mt AR R EANMTE S
BRI, AT A B BB HIV-1 F4TF
SEAEE, UHHOENEREAREERT K
fEE.
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