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Differences of HIV-1 genotypes and quasispecies in the individuals with vertical

transmission

HUANG Guang-yu, WANG Yu-ming ( Institute of Infectious Diseases, Southwest Hospital, Third Military Medical University,
Chongqing 400038, China)

Abstract ; Objeétive To disclose the variant rule of HIV-1 vertical transmission by studying the differ-
ences of genotypes and quasispecies in the individuals with HIV-1 vertical transmission. Methods ~RNA was
extracted from the plasma of the individuals of vertical transmission and C2-V5 DNA segment of HIV-1 env gene
was acquired by RT-PCR. Purified DNA segment was inserted into T vector and transformed into ToplQ Esche-
richia coli. Positive clones were acquired by blue-white screening and used as models in PCR. PCR products
were analyzed by conformation sensitive gel electrophoresis ( CSGE). The clones of major and minor quasispe-
cies were sequenced. Results HIV-1 quasispecies in the mother of the first group were less complex than her
child, and their quasispecies nucleotide sequences were highly homologous and of HIV-1 of C subtype. HIV-I
quasispecies in the mother of the second group were more complex than her child, and their quasispecies nucle-
otide sequences were highly homologous and of HIV-1 of AE subtype. Conclusion HIV-1 genetic subtypes are
generally not changed in vertical transmission, but HIV-1 quasispecies could be selected in vertical transmission
and screened by the new environment of the new host which may both induce the changes of dominative and mi-
nor quasispecies. We also find that complexity of HIV-1 quasispecies is associated with immune status of host.

Key words: HIV-1; quasispecies; conformation sensitive gel electrophoresis

Hy TR A KA e Bl EE 1 %) (human immuno-  JF HIV-1 FAYEJLEE, 4 1 54 KB4 HIV-1 PRPE4E 4N
deficiency virus-1, HIV-1) i {4 AB0AS Wi &2 1 5 JLik 1 500 {4 22 47, {4 2004 4E kAT 64 7 B4 LT
F LA A B AR RS VURERIG T ST WS, 7 HIV-1 37 &gy, o 4 AT o o 5 B B3k L2 4%
SR o LR HIV-1, EET, R4 220 Fik, BT HIV-1 & A RHRILHE EERE L EHES
1k, T AR SR AR A BIL T T R R
1?%"&1?:5‘%[“11‘3(19?'9-).5?-.ﬂ&)ﬁi‘Lﬁ‘l'ﬁfﬁi’J%lﬁJ\,mL.I@)\)\%ﬁl&fz ;ﬁi\?’g%%m HIV-1 EE%%H‘J@%'@,{E{E}&Z?FHEE’\J
IS umiuioniliunpiont e SRR Rl IAT HIV-1 7635 L R s
7 9 :2005-04-29 ;£ 5) B 4§ :2005.07-10 M AR HEATTSE L 1 R O HIV-1 36 e 4R % 1 4




1786 B =

= £ E K ¥ ¥ #

20%

PESCRNE , 3F B ot — 2 4878 HIV-1 2 B4 19 L
MR A M EMERR.

1 MES5HZ
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L1l WFgExtg 2003 -2004 R FHMEBLAY) 2 % 3E 5%

B HIV-1 B3 i) il SR A M B FT % 4, 55 1 X636 0 Y),33
%N TCAER HIV &Y, 4 )L WYF,54 d, 303005 8 %, 48 2 4
3% CM,30 % 30w R, JLF ZDB,12 1~ A , W E4E R
HIV &,

1.1.2  FERH QIAamp Viral RNA mini kit 5 [ 2% [# Qia-
gen 237, QIAGEN OneStep RT-PCR Kit 1§ H {8 & Qiagen 4> 7],
Rnasin Plus Ribonuclease Inhibitor g B 3 [ Promega /> 7] , TaKa-
Ra Ex Taq 1 ANTP Mixture % [§ & [ TaKaRa 4 @], 2|47 : #Mi|
519: ki C2-V5-F1 5'-CTCCAGCTGGTTWTGCRATT-3 ", F iff
C2-V5-R1 5 :GCCTGTACCGTCAGCGTTAT-3 *, A | 8| 4 I it
C2-V5-F2 5 :CAGCTGGTTWTGCGATTCTAA-3 , F #if C2-V5-R2
5:RTYYCCTCCTCCAGGTCTGA-3 iy Fiff 4 TAYH AL A &
AR W =A/T, R=A/G, Y=C/T/U) . BEEEEE DNA
e e rist 0] & B E AR T A4 1 A4 7], TA-Cloning kit Il &
F [ Invitrogen 23 7], Topl0 KB E Atk g L E®. 4
A% ( Taurin) FIFRFE (Urea) W [ Sigma 7 7], ¥ H UL H 4
(Tris) \ & — &N Z® (EDTA) P4 B ( acrylamide ) il B 3232
P BE A% ( methylene bisacrylamide ) 5 § BBI 23 &) .

1.1.3 FE{ys Protein [ 3& £ 8 3% {¥ ( Bio-Rad ) , GEL-
DOC2000 £z i 15 {X ( Bio-Rad) ,PTC-225 #4EFR{L( MIR) .
1.2 F&%

1.2.1 RNA$H(  # M QlAamp Viral RNA mini kit i8] {§
M3 AR ELE RNA,

1.2.2 RT-PCR J%52 % PCR  RT-PCR R {K & TF .5 x
RT-PCR 2 i 10 wl + dNTP (10 mmol/L)2 ul + 3|4 C2-V5-
F1/R1(10 mmol/L) & 2 pl + %% 5§ 2 wl + RNasin(40 U/
p 1 pl + 54 RNA 10 wl + JC RNase 7K 21 pl, {£ £ #3450 wl,
B %4424 :50 °C 30 min—95 °C 15 min—(94 C | min, 55 C
1 min, 72 C 2 min) 35 ~E#FH—72 C 10 min; % 2 # PCR i
{KZ 40T ,10 x PCR il 5 pl + ANTP(10 mmol/L)2 pl + 3]
1 C2-V5-F2/R2(10 mmol/L) £ 2 pl + Ex Taq £ % 2 pl + g
H2 DNA 5 ul + TGHEK 31 pl, (& & E4t 50 pl, Hop ik DNA
RT-PCR =41 50 f5# 84, K1 %44 95 °C 3 min—(94 C 30
$,55°C 30s, 72 C 1 min)30 1{EFH—72 C 10 min.

1.2.3  HAY DNA B Eaifh Bl Biasek DNA 2 [ 1k
PR A AR S i a4k B Y DNA,

1.2.4 HEDNA 5 T-BixikE SEERNERNT . B
DNA 5 wl + £6 Fki PCR2. 1 2 wl + S M | wl + BEK
1 pl+ B3RS 1w, F 14 CFRM 12 h,

1.2.5 EHAFR L TOPIO BEZEME  EHAHN
DNA 1) T #{kF Lk A TOP10 BZ SME I, 2 6-OE%
i 2K , 75 ) PR 4t I , OBk % 40 S PHYESERE ] PCR 325 & .
2 SE WS PRI R = 14T CSGE 434,

1.2.6 RUEMEMER  Phik 30 MR MM PCR =45
5R3hF (driver) PCR =4 LL 5 47 i 49 IR & /5 N A K # EDTA

F LR 10 mmol/ LM DNA ZEEEN) . Wah FHAHM
KR SRR PCR =4, IRAE T 98 CAEH S min, ff
DNA DUEEMHER 2 K5k ,68 CHEYE 1 h, 3K3hFi#9 2 & DNA
FAEEFIREAM) 2 4% DNA PEERIPISS &, B TR AL 2 R EIR
RUEEF 2 R RIRAUEE " .

1.2.7 CSGE [t 10% 25t B A I e it v i, ELAR S A fn
T iPR#ES5.25 g+5 x TTE ZZ i 3.5 ml + Z 3.5 ml + HI
Jiz 5. 25 ml +30% P 45 ok e v W (L b PR AR B 5 P SO XU 4
B Z R 29: 1) 11,7 ml—hN & B F/KERE 35 ml, RIS
FEE 10% 3o SRR 54 240 wl #1 TEMED 22 pl . 2 65 905 1k
HEABUZHE MRS, T 28 CH A4 30 min, il AR PR BEIL5E
I ( polyacrylamide gel, PAG) , T2 F ik f Py LIk, L TN
¥1°40.5 xTTE B 3kZE i (1 x TTE: 89 mmol/L Tris, 15 mmol/
L taurine,0. 5 mmol/L EDTA, pH 9.0) 2 iR 300 VO FEL K
30 min, ¥ 5 IR ALEE =4 5 2 x $FEZE M (20% 2 —F3/30%
H kR /0. 025% R 5 ) % 2 IR & A _LREfL, ki T, 300
V HLIK 48 h, HLIKES G PAG F 1 pg/ml {RALZ SEE WP B
5 min, BB AR EAURIFIRF

1.2.8 WFFRERAT RAEEER R KR4 RPkE LS
HR LB ERAR TR EH4E T A TEEARRS
AR 045 5 H Bioedits. 0 H Y DNA 5185 4]
BFHEBHFI(SHFHH%K B GenBank ) # 1T H 3T, A
Phylip3. 2 AR KNSR i A iR 38 A 26 8, B2 HIV-1 YT RY,

2 HR

2.1 F2%PCREHT 1% FIEHBRELKET

1 I3 P9 HIV-RNA 7K E45 4K, RT-PCT 45 5 F B s bl 5t
ReHL vk % E RN, 45 2 8 PCR 5,2 X FHIRA T
SNE HEEE R Tk b % E 2 FRYE , H ) DNA | BOK/N g 762
bp, B7R A4 R 4755 DNA 43F B FRuERY 750 bp & HHEIR i
A BH M 45 IE & H A DNACE 1),

1 2 3 4 5

—2 000 bp

+—1 000 bp
+«— 750 bp
< 500 bp

250 bp
100 bp

762 bp—

—
A

1: YJ; 2: WYF; 3. CM; 4. 2DB; 5. DNA ladder
H1 $2#PCREMTI1%HIEMBREXETLER
Fig 1 The second round PCR products identified by agarose gel
electrophoresis

2.2 #4LB ¢ DNA TREEHBER ©KEE

F ) DNA 2247 12 71 Jig 41k S T B Bl o o e . ok % 5 (11
2) ,T(rarget) {3 H &) DNA, £ DNA 23T 4R 750 bp &Hi i
B PURYE RH, R TEMT LA, TR EM Ak E A B M
DNA A& H B2l DNA,
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2000 bp

1000 bp

762 bp— 750 bp

«— 500 bp
— 250 bp
— 100 bp

1 Target DNA; 2: DNA ladder

E2 EEHR DNA THRASMEBERBAKEESR
Fig 2 Purified target DNA identified by agarose gel electrophoresis

2.3 CSGE#%

CSGE 455 THEB AR X LA (B 3) : M {3 DNA 53 F
BARHE, R 1 ~ 30 fR AR WYF 19 30 1 oife, ZHE
B3 SR, WO B T o ) R g () OB, b 2 AR R IR
W, RCR I 1 SR, LR S IR DU A, A (] R ALEE s D
RFIR 3T, HA 5 LA R IR

M1 2 3 4 56 789101112 1314 15

1100 bp—
1000 bp—

260 B

26 17 18 19 20 2122 23 24 25 2627 28 2930 D

M: DNA ladder; 1 -30; 30 clones of AIDS patient WYF; D Driver
f3 CSGE &%
Fig 3 CSGE results of the positive clones

2.4 CSGE RAPE Ak BB oH EAESEF
WM eER(K1)

#£1 CSGE #RMERME RRENEERISHIFTER
Tab 1 Analysis of quasispecies complexity, and clonotype distribution

by CSGE
Sample e dmiin  conplaiy (%)
WYF 7 8,7,6,5,3,3,1 20.59

YJ 3 28,42 8.82

ZDB 4 24.6,2,2 11.76

CM 6 18,8,4,2,1,1 17.65

2.5 MALREAEFI B AR R L AR
MFhFE & AR AT ES R YT F WYF B AR P51 A

HEERBEE(WYF3, 4,7,10,20,33 f1Y]3,6,9 ARt

—FhTTRERY) , B2k C IR ;CM F1 ZDB 8T 3 B4 & B

[l (CM18,20,22 1 ZDB25 435 R R —F L ER) , H¥h
AE FERY,

3 Wthig

AL IRZE FonT LAE 2L Y HIV-1
e REENEEMRS, L REEEENIRAS
L R 928 1k, (B il T3 AR o, HIV-1 B al G
B —E R, R B S P Y HIV-1 R 2 Y
FFEAEM B2 5, Philpott %7 BF5 R LR F R EA
AIAE7E X4 HIV-1 ( L CXCR4 {E X ¥hFEZ{k) & RS
HIV-1 bk, 15 75 240 JL A& A I 21 #9240 % &2 RS
HIV-1, BHAPN 4B 21 HIV-1 fR AR R bkfp s, iE £
Fugh LR N 43 B B i HIV-1 f5 878 S ik, A B B K
HELKRETRENETFRENETENRELR
M, X SO E SRR 7 T E AR L R T e Bt AR
3% ( selective transmission) . H T HE# %% Z /) HIV-
| A B bk R s, /b T 52 10 i P Y HIV-1 55 8
R, ARETEAEEEEX —SBP LB LT
PEFR M. Mognetti 21 & B, % 9% 40 R G5 Y
HIV-1 7] 32 (A7 A6 95 8 00 A4 25 7, X T RE L 2
PR R 2 — . A %% £ 0 BAR B o A B
T A5 T RE S 70 Tkl 788 B R SR e T | R IR
Yo PRV BN LIRS 2 AR
HOFEF , B S8 T i IO R R EAE4R o ISt HIV-
1 #E A8 5, B TR G E N AR, fER R4
5 EEERNTfESE AE, EEA e B
W REMERD . ABFFTAFE HIV-1 HERVE 220 SHLA
FRr R A E AR, 58 | X AR B L WYF H R
HZM R R THAE, QLGB RESSME AL
H L HIV-1 7ER A E R IO 5 RGEME R DhRE#E — 4
WA, 76 S8 R H SR A i 0, HIV-1 KR & ), [ i
7= A KR R AR B b 5 2 XEESE O 00, 4
PEDHREREIE, HIV-1 R & Je 8, L7 ZDB R
A %, T B4 LK B R Th B i A @4, HIV-1 &
HKF R, R R ZetE s |  BIRTF AR

HAT, T HIV-1 EEZRH T ERE, 5
A FF0 E B BRI E % RPN E i LB K
B HTEL T, B AR R R RS A B,
ARG B B Xt FREA 4T 204, 5 B X HIV-1 7E4K
P o b A 2 1k o i i BB R A e B
CSGE A 1) 5 IR AUEE 73 47 i) — Fh s 7 i, B2 —
PR | fa7 6 A AT SE 9T HIV-1 SRR R0 T4 Y
SF7 v, FLAR AR T R e KR Y HIV-1 g B AT 2
BRATHT, T A5 2 B 2k DR K (R 38 A8 i 72 R e T 1 22 (6] B9
I HL 5 2 7 L AT LA 368 B 7 AN ) S SR B FER i
AR BEAR P HIV-1 5975 57K 7, 8 5 Ho 3 1l
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