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Resistance to HIV-1 Infection of CD4 + T Lymphocytes in vitro from
Chinese HIV-1 Exposed Seronegative Individuals®

SU Yan-li*, SHANG Hong", LIU Jing, WANG Shu-xiang**, GENG Wen-qing, CUI Hua-lu,
JIANG Yong-jun, WANG Ya-nan, ZHANG Zi-ning, WANG Ya-ting

( Center for AIDS Research, the First Affiliated Hospital, China Medical University, Shenyang 110001, China)

ABSTRACT: Objective To determine the relative resistance to HIV-1 infection of CD4 + T lympho-

cytes in HIV-exposed seronegative individuals ( ESNs) in China. Methods HIV primary isolates were ob-
tained from peripheral whole blood of HIV-infected persons. CD4 + T lymphocytes of Chinese ESNs were sepa-
rated from peripheral blood mononuclear cells with magnetic cell sorting (MACS). The purified CD4 + T lym-

phocytes were cocultured with HIV primary isolates. The p24 level was detected and the culture medium was re-

freshed every 3 days within 2 weeks. Results For M tropic HIV strains, p24 level was significantly lower in

ESN group than in control group (P <0.05) ; for some M tropic HIV strains, even no p24 replicated in ESN

group. However, T tropic virus strains had no significant difference between these two groups (P >0.05).

Conclusion CD4 + T lymphocytes of Chinese ESNs may possess relative resistance to M tropic HIV strains,

which may be one of the main influencing factors that result in ESN.
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ST (3) guMatiss, 0 CD8 + T AN HIV 4%
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BEIgA Gy ™, (5) M-S S IR BN
AR EE A JE I B 4% 40 Bl ( peripheral blood mono-
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NSI, XFply M gEYE) A —EGEN, B 5 i
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SR B TCHRBUAE o e T A A A e R s
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() CD4 + T 4k U 40 B ZE AR AR T HIV 36 1

MM AE

g 11 ESN Ok HiL 774 ke ks, Hoh
L], 2210 fif, AR 25 ~45 %5 i HIV Sk A
p24 BTN R B, R AN s 35 A
PEOCHIV &G ) b FEANAm%E (10 kL)
TCARAP s o e X B2 10 A, 531, A9
i, 423 ~43 %,

FRARRE WA REN RMPIEES M 40 ml,

fREMRKRIR 7tk HIV Stk a0, 1tk b E
PR TRy 55 1) rp ol 2 T SE B HNE Y 5L G % B R
SF33, 6 HRNASLE Z etk M T EE 2 B 0 HIV
YL K ESN PERE (HIV G2 ) By b R
- B Jem 5 — B e 3L U W A 52 56 % 48 Western blot J7
AR HIV &Y

ZEiRXF AN O SE W (Ficoll
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RPMI Medium 1640 ¥% % . Dulbecco  id £k 22 i ik
( phosphate buffered saline, PBS) FI& 4% £ MW H %
[E Gibco Invitrogen A %], H4MZE 2 (interleukin-2, IL-
2) FMUHIV #8503 3E [ Roche A W], fifi 4 Il
15 W) H 26 [E Hyclone Perbio /2 %], Anti-CD4 ., anti-CD8
HE3R A MACS #7114 H #& [ Miltenyi Biotec 23], R
EBGAF & (QIAamp Blood Mini Kit) ¥ H 7 [E Qiagen
Zw), CDA 2% THECE K A vk i 1f 2% 8 A 52 [ Becton
Dickinson 24 7], p24 it J5L A% I X 0] & A 2 [E Di-
omerieux A\ F] . FEALGAT 11 RAEY LA (NU42S-
400E, Biogenet, Poland ). B .[» #. ( GR-15S, Beck-
man, USA) . %3548 (BB5060 BB16, Forma Scientif-
ic, USA) ., f8¥& W% (TMS, Nikon, Japan), & H
sk FE = M E 4L (Cobas Amplicor, Roche, USA) .
LHNEEIE Hif% 24 (CA 91786, upland, USA) . PCR
P18 % ( GeneAmp PCR System 9600, Perkin-Elmer,
USA) i 28 4 iz {X  ( FACSCalibur, Becton Dickin-
son, USA),

HIV BERESE  RAME Mm%, A
A B 0 1y S A BN B0 A T AL B A A 40
( peripheral blood mononuclear cell, PBMC), LI & ¥
B R 2.5 pg/ml 15 9 I %k 2 ( phytohemagglutinin,
PHA) [ RPMI-1640 i 3| i 5% 3% 72 h, ¥ HIV Jky
AR PUEE A AR 24 fLAk B2 MRS, inA PBMC
Ux 10°4>/ml HEATE ALK TR, FIAEH 100 U/ml f
IL-2 A9 RPMI-1640 £ 2 ml, 43 d#ik, &7 dIWAF
ST 72 h @R PBMC, 1 S, B3 d 01K
p24, HZE50d, p24 PR LIERERE TREA D,
B 53 B 1R 9o BE R 184 BF O I 5 HE A B 4 R R
(50% tissue culture infective dose, TCID,,)

TCID, WM H2HPBMC, T 5 Fe it | ~
3d, H{ RPMI-1640 (4 100 U gy IL-2) EH &, %
WP R 4 x10°/ml, LA 37CHRAE PR 7F 96 1L
MRk 12 FL, 4FLm A 18 wl RPMI-1640, PBMC
AR S0 pl, AT 200 pl A BE (S I8 10 7%
B, fet BAg10 fE RSN R, 3 d JEHil, %7 d
Ml p24 . LA Spearman-Karber J5 115 TCIDg,

REEENE BN I
{1 PBMC T332 ith 37°C . 5% CO,0 & 1 h,
RGBS T 06 BE 1 Ry B AH . ¥R Y 0. 02% EDTA
(4 PBS S 52 WK AT B BE b0 PR 20 B, I R vk B
5 x10°4/ml, JnT 24 fL#, 37C. 5% COFH
SAHEWEANAEL . MT-2 40 i 1y 55 5% 4R W7 ik,
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A& MT-2 40k B h 2 x 10°/ml, K¢ HIV 5 5 #k LA
100 TCIDy, 43 il J&& Y& [ Wit 20 i 1 MT-2 40 g, 37°C |
5%CO,ME 2 h, FI RPMI-1640 Y& 20 & 0% &5, &
3dil p24, JFULERANMIEAS, HE 154,

REHERN R AR A 575 ER 200 pl
M 3% & RNA, i Roche 2\ & HIV-1 Monitor 1.5 Com-
mercial kit 37| & 7£ Cobas Amplicor 4= H #2851 L)
RT-PCR 7 10 7 9 #5 2K A o A5 I FEl 400 ~ 750 000
# U1 /ml,

RETRNE IR EBCR HEE Qiagen A H
AR & (QTAamp Blood Mini Kit) , #2415 45 B%
ZREEHUI A, 2B X R G WL Y 1 gag-pol
e, 5=yt AT ai e iy, i Mega {4
f) Neighbor-joining J7 % 2 il & 48 it (L W, B & W
]

CD4 + T B HBNIE B BER R Ok 5
PBMC H-i140. & 1 x 10"~ 40 F 60 pl 2% vhif i &,
fin20 pl anti-CD4 RZER, 4 ~8°C %54 15 min, 300 x g B
A 10 min J57, LA 500 pl 28 il B AN AE A, LS kE
T8 F MACS pEds b, H 3 ml il o vedt 75,
500 pl (4 LB, 03 R 3 ml b vh k. A
6 mlZE PR GEIAE T Y CD4 + T 40 If 1%k, CD4 +
T A& 2.5 we/ml PHA (¥ RPMI-1640 T3 72 h.,

HIV 55tk 5 CD4 + T ARtz 37°CKIRE

TR, WEAE 15 ml B0V, B4 5 <107 CD4 + T
WRELA L. FH 1 ml 0% R4 A 600 TCID;, f) 9
F) R IRAT 20 K, IRAIJE 37C R R 4 b,
300 x g 10 min B0 2 K, LW &R, BEM
1 ml RPMI-1640 (% IL-2 100 U/ml), % F 24 1L
Mio £ 3 dHm, £ 15d, W p24,

p24 & K % E Diomerieux /A ] p24 £ i
FEr, TS R A UL 5 HEAT

CD4 g3 {EH#0 4% 20 wl CD4/CD8/CD3 = {4
BHUMALE X ECE T, A S0 pl HrE 4, iR
WG 15 min, PRI PR I EE 450 wl, % R
15 min, FACS Calibur 3 2040 L {UKG I, Multiset 24
H 3l #Hr CD4 + | CD8 + | CD3 + bk [ 4t g 4 X {H )
CD4/CD8 .18,

Gt 4 E R SPSS 11.0 Gif 8, L
Mann-Whitney U-test J5 ¥ H 8 W 26 HIV-1 & ] 3 /1
(p24) R FHAA 25, P <0.05 F£RA L%

%E:XO
# R
RTHEMBREFESBEREE 4 bR HIV 05

PR M BEPE, 2 Bk HIV p B bk T WEYE, HIT 0B
PRAY HIV G H 10— B oL SR s pRAFPE L3R 1

B 1 HIV B0 L5 bRt

Table 1 General conditions of HIV seroconverters and specific property of HIV strains

HIV seroconverter Route of transmission Subtybe CDh4 (/ul) Virus load ( copies/ml) Virus tropism TCIDs,
J140 Blood B 136 1.04 x 10° M 10>2
JL58 Blood B' 199 1.73 x 10° M 10%9
JL69 Blood B' 323 <400 M 102!
JL85 Blood B' 260 5.27 x 103 T 1042
LN37 Blood B 261 2.02 x10° M 1032
LN48 Blood B' 163 1.28 x 10° T 10%3

TICDs, : 50% tissue culture infective dose

ESNHCD4 + T HhE RN AEEEFSEST S
BREGECRBIRETE  ESN 4119 CD4 + T bk B 40 5 i
M BB PR B bR B 95 . 5 J140 LG 3%, 2 f4] ESN
KPR G 5 JLS8 kg 5%, 3 f] ESN K Bk
(23% ESN K4 &Y, 77% ESN 7] g & 4s ) , {2 ESN
A1 HIV-1 &4 3 7 o 2505 T Bt B4l (P <
0.05); ESN 4% CD4 + T WkEL40IE 5 T v 4 85
MRS E FEMR (SF33) L3R, FrA Y ESN ik
Yy, ESN 21 i B Xt BB 41 19 HIV-1 &l sh h1 22 5
TWEM (P>0.05) (32), ESN 4] CD4 + T ik

5 T R R R HIV-1 26 B &S T5 M
ey B R AL IR IR HIV-1 & (P <0.05) (1),
ESN 5 CD4 + T ik B 40 R xF E % HIV 4> B #
BIRSMRERRE R T B3 4 ) ESN R 4E (HIV
B B HIV 3tk IF0 0 5 HMAE (4 4] ESN)
() CD4 + T Jbk £ 41 Jifd 7 1A 7 e b %, Hip 3 5] ESN
(i CD4 + T 3k [ 240 Jifd 7% 1A A0 oK o FE M A HIV 3 85 bk
(M EE) e (&12), 1 4] ESN fy CD4 + T ik I 41
ML w LA HIV Zpsg bk (T rgde) &g (K3),
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Table 2 Comparison of AUCs of duplications of two groups

Treatment factor Group Range of AUC Sum of ranks Mean rank

M-tropism strain ESN 0 -32.29 370 16.82*
Control 10.20 -39.24 491 25.84

T-tropism strain ESN 22.92 -35.61 72 8
Control 25.92 -37.90 99 10

SF33 ESN 21.12 -39.46 73 7.3
Control 20.13 -37.93 80 11.43

# P <0.05 compared with control; AUC: area under the curve; ESN: exposed seronegative individual
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Fig2 M-tropic strains from the sexual partner of ESN cocultured
with CD4 + T cells of ESN and controls
1, 2, 3. HIV stains from sexual partner of ESN cocul-

tured with controls; 4. HIV stains from sexual partner of

ESN cocultured with ESN
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Fig3 T-tropic strain from the sexual partner of ESN cocultured
with CD4 + T cells of ESN and control
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