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Polymorphisms of chemokine receptor alleles influencing genetic susceptibility to HIV-1 infection in
Mongolia population in China DU Qingyouf-~ WANG FushengE~ HONG Weiguo£- et al. Division of
BioengineeringE-the 302nd Hospital of PLAE-Beijing 100039E~China

i%Abstracti¢ Objective Mutant frequency and polymorphism of HIV-1 resistance CCR5-A32jCCR2b-641
and SDF1-3" A alleles were investigated in Chinese population from Mongolian ethnic origin. Methods Whole
blood samples from 134 Mongolian subjects were collected randomly and their genomic DNA were extracted using
Qiagen Blood Kit. Allelic frequency was identified by means of PCR or PCR-RFLP analysis. Allelic polymorphism
in population and between sex in the sample as well as corelation of the three genes were analyzed by XZ test.
Results The frequencies of the three alleles were as followingE°CCR5-A32 1.1%£-CCR2b-641 24.8% and
SDF1-3"A 22.0% respectively. Distribution of the three mutant alleles among the Mongolian population was in
accordance with Hardy-Weinberg equilibrium. Statistical analysis showed there was a higher frequency of CCR2b-
641 in female than in male subjects£29.2% wvs 19.7%£0 No Statistical difference was found in the allelic
frequencies of both CCR5-A32 and SDF1-3'A between male and female individuals. Conclusion Compared with
the Caucasian AmericanfE-there were higher frequencies of CCR2b-641 and SDF1-3’ A alleles and lower frequency of
CCR5A32 allele found in Mongolian population while the factors responsible for the variation of genetic
polymorphisms in different ethnic populations need to be clearified.
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CCR2b-641 133 71 58 4 24.8 2.210 >0.25
SDF1-3"A 134 83 43 8 22.0 0.276 >0.95

XCERE wild-typeEBO°EUDTEnfi mutant-typeEEP»+4DT

Tpi¢Ey00 HIV-1 Tat@»u00%apATa1gnl

100aEy00 1»24»0000DUAETOTALORORYAEC - Fi%R0D
Ta1g 00 %e DD 13 Y%E -0 TOE-CCR5-A32 08 CCR2b-641j¢
SDF1-3’A »00000%apATa1@p0va+i 2£5.CR2b-641 08
SDF1-3' A »0000@%ApATA1PP0%0+T 3jE0E£T 2 (EVOEA
OU CCR5-A32 “¢OT0°EGDT%°00°TPI0D CCR2b-641 pA
I»+aFUAE - 0281225 .09%°116.7%£6U CCR5-A32 ~¢°T
0°EGDTCT00°TPIOP SDF1-3' A pA I»+A£UAE -0+8 T2
21.9%°133.3% j£0E+T 3 (E%AESU SDF1-3'A ~¢°10°



0p»2A+DD2N§000% 2000 Aé 12 OAMU 21 %iuU 6 AU Chin J EpidemiolEPecember 2000£¥0l.21£No0.6

jg 415 ja

EGDT j00°TDIY° ¢ OT [»+ab10P CCR2b-641 PAEPAE -0

+81223.8%i27.9%i48.7% i£y* %iNe-0To+TA+£hy

OOUET»»U00 PA T»+&»000DTETOTAROR 00Y& %0 TP Ta 1y

D0 £14E%0AEYOOPET»»U00 I»+apA - ¢EG¢ EAUECTAACpA

EAYpEH«OEOUTOACNUE - Ey2» Ta£zEAUDR021g0»21A0” 6

NG - EylebD - 0T6 £

+i2  CCR5-A32 06 CCR2-641j$DF1-3’ A »000YApA
1a1gp0-0T6
CCR2b-641

SDF1-3"A

CCR5-A32 R PN
S00DT RUAE EUAE
wt/wt wt/mt mt/mt £ £0 wt/wt wt/mt mt/mt £70p£0

w/w 69 57 4 250 & 41 8 219
wi/mt 2 1 0 167 1 2 0 333
1% =0.266E-P >0.75 ¥ =1.7296-P >0.25

wt j ft xCT-+7 |

+i3  CCR2b-641 08 SDF1-3' A »100%apATa1gp0 - 016

SDFI1-3'A CCR2b-641

»U00DT /vt wi/mt mt/me ApAET 9%£0 ©OH P ou
wt/wt 46 33 3 23.8 1.882 >0.75
wt/mt 20 22 1 27.9
mt/mt 5 3 0 18.7

wtijfit X¢T-%1 1
Ey i tEy00 HIV-1 Ta1@»U000UPO+SETPA - 02Yx” 6,6
I13%£ -0T6 CCR5-A32i €CR2-641i $DF1-3’ A Ey00
LET»»00000D0+8ET A - 02%Cé ,6£~¢TO SDF1-3’ A °I
CCR5-A32 HET»»U00pA - 024:0Up0+3ET2T01 TPTO0@DOE-
04-0°T3EELETAET»U00pA - 02% 12 AEE 0 CCR2b-641
LET»»U00ARPOETYA - 2%, ROUAPDOLE00PA=T02T+dE«
T TusT1008DOEREE"0.05 < P < 0. 1£86a08»000pA -0
2y1pAE25 - 0£AE0-00¢ EAUECOEOUEUNDY JAEEECDT 3E
AES2 ¢ EAUOEOUAETAXA0D CCR2b-641 OUA®DOET PA -0
2y0-+%3%1 , ROUADPE "+1 4£Q£
10 A0

x0 HIV-1 D-T1-EUT&- ¢ TOOOA” £ADY%¢ xTTaC00n A+

+i4  SDFI1-3'Aj€CR5-A32 ©1 CCR2b-641 I»+8a»000pADO+3113ELER]

000 HIV-1 ,PE%CT -¢2{0p0g020°Ti pAT»+APET»»0U00
0+020D Ey 00£4~ CCR5-A32j4CCR2b-641i BDF1-3'A £
CCR5-A32 PET»»U00ECE&+aAE»00070 185 T»¢2EY-¢
EGAEO»TT 32 bp pA DNA E+ES£81SEAEOEAE 1»+4£800
+1 TE£TYPA CCRS p° °xTb»TDOE3»AU 00 HIV-1 ,D
EYUPEET , °0j£NDY%¢ +TA+E€CR5-A32 ¢, °Tx010 HIV-1
_DE%ODOU  RuApO ¢ tA££A00°Tx02¢2» TOE%TO HIV-1
DE% A c 1DOE i« (E OO NO »° °- xT 2 pA - ¢ 2 % SF7EY £
CCR2b-641 ECOU»U00AU 190 T»pd0» 6 G—A pAT»+4E-
013EpUO» ¢ GAaCauAGO°+ER " Val£@AT201 AA°+ER TIc£E
Eal»+82¢2»1»00 HIV-1 pA%4a°TCaj£0a00+401°0EAU
171y A+& HIV-1 _DE%»UOAE»0ORY&%00°TT HIV-1 10
CCRS PAAGOAES 018 .EOONO»© AIDS pA -CEGQY: 2 ~ 4
AEYSEY £SDF1-37 A EC+aAE»000p0 801 TopA G T»2aT2
AER»OU 3'E-C - -08CoEEAUN0»000pA+T ~TODOZORUA
¢ @x+0A£0a00 T»+a, EAUOOYOAE SDF-1 pA2GEGPTAD
OAERYOA SDF-1 08 CXCR4 pAyE%ACTES0e%C0uD0
O00F T T,°0EEDO HIV-1 pA, DE%;£0a00T»+4" (OTx0E
T00gN0»° AIDS pA - ¢2 %31 £44x+0A+E CCR5-A32 °1
CCR2b-641 %1, BAK+FOFY £
TOTOTUAETAXEEEECOD°-x12 0%  D»U0OA I»+aY:°
Ta1-DOpAu+26NDY £6» - hARESDOUOU THE+£AO00XAUALD
07 ¥° -0T6013E0800»U00 - O2YipA» - %300EBEATO» - hARE~

LAOA” «Ox , DPO£620PAGOUOU ATDS PAOGEU%XTT%1 ¢ E0O
T0»%O0RPAORCGx+360D0=pAADY T £1 1y+ELTAELAXE08
EAGAAENARXE CCR5-A32i €CR2b-641i $DF1-3' A EY00
HET»»U0OPAT»+8CE ¢ 0EZE00,” 3OUE T»»0U00 SDF1-3’ A
°] CCR2b-641 I»+aFUAE%UEAALG°XEE  RESCR5-A32
I»2&£pAE T OUAA 10 °x EEES R OUO» °5°° x4 EE EC£ g
CCR5 D-T-EUTAECADYT EEYPEET, °0 HIV-1 ,DE%1y3]
El+2DepATo%p0B0»£2¢2TOBAE AIDS 2j3TpA-¢011y
S1£4AE%0U CCR5-A32 »U0OE®ELETESD

»U 00 pi

N S A I»+Aa»U00£PAE 4 A
» 0o B0£3 wt/wt wt/mt mt/mt £ %£©“ XZ Ou P ou

SDF1-3'A Ap 38 20 3 21.3 0.226 >0.75
) 45 23 5 22.6

CCR2b-641 Ap 37 24 0 19.7 4.973 0.1>P>0.05
1) 34 34 4 29.2

CCR5-A32 Ap 60 0 0.8 0.184 >0.9
) 71 2 0 1.4

wifht X¢T-27 1

1OAELAXEEEECTOEEYPEET, °0 HIV-1 pAOx , DDO%I“ 6{£

“0+1 5 (E00¢ " 36£6CR5-A32i ECR2b-641i $DF1-3’ A 04



i?416 j@

0p»2A=pD2N§000% 2000 Aé 12 OAWU 21 %ipU 6 U Chin J EpidemiolEBecember 2000£¥ol.21£No.6

EyOOUET»»U00002» T-EEO0ODEAA»U00 T» +aAUAE 20U
%1~ OpAZTOT £RUA+2» T-EEQOY0 HIV-1 pAOA” «Ox _DDO
WA2» 1-£60%°2» [-EE000U HIV-1 ,DE%CGEAIDS pA - ¢
Euj¢c0r” 200xA2T01 £
+f5  CCR5-A32i€CR2b-641j$DF1-3' A
0UOOXA0PpA - 02YEuAE
HET»»U00%° RAAPAE " 9% £0

Afi x4
CCR5-A32 CCR2b-641 SDF1-3'A
iApEEEDI6EY 12 £ TpxEATEO £ TPxEATED
L RYUQE+EEVI0EMEY 10 9.8 21.1
AAL(OUEREVI4EY 1.7 15.1 5.7
RAL(oxEEVI0EMEY 10 9.8 21.1
Op1(oOXEEI2EY 0.12 18 27.9
OPLOAELAXEEE * 1.1 24.8 22.0

x +HTAXEAT

1402421003 - 02YETEGALAPAE-UCT Hardy-Weinberg
Epea i £EUNE - ¢ TOAELAXAEEECOD CCR5-A32i€CR2b-
641i 8DF1-3’ A 0AEYOOPET»»U000UECTA - O2UETEGAL A
WAEECRS5-A32 ©T SDF1-3’ A PET»»U0000D0+8 - 02%ET
02ECE%CAUALS e CCR2b-641 T»+aEuAEOUA®DOET YA -0
2y, ROUAPPO£GO I3 ENSETOD2T+8 " P < 0. 1£864002T

OAPAO-0001 3EUALE»1DE02YE0»2huAp+26NDY¢, j EODTA
Tx£pA CCRS °T CCR2 »U00%UT»0UNU 3 CAELE«18ETEA
ToCOT»0ACUKIECCRS-A32 08 CCR2b-641 004  ®0UAA
33TOTE 145 £pcEpfé - €TOOU CCR2b ~ ¢ CTOEWDT 00T
DI%°” (OTI»+4D10D CCR5-A32 PAEPAE-0+3T121.40% i ¢
0.02%°T 0%£5800 CCR5 ~¢°T0°EuDI%e 00°TDI 0P
CCR2b-641 PAEUAE - 0+8T220. 0% °116.7 % £BAE»08AY
OOUET»»U000000°TDTOP A I» +aAPAEODEUTAKUEH T3
YE-0T6 1 A+2T01 TP TO 0 DOEA £240- 00£H»EC CCR5-
A32 00°TP NN T «EUES» ECA» 0D YT 2Apth I»+4~ ¢ ©Tx0
»U00DTES° TIAE I3Y£Y128%410 { £
2T % TA Tx

1 Deng HEALiu RE-llimeier WE-et al. Identification of a major coreceptor
for primary isolates of HIV-1. NatureE-1996£-381:661-666.
2 Feng YE-Broder CCE~Kennedy PEE-et al. HIV-1 entry cofactorE®

functional ¢cDNA cloning of a seven-transmembrane£~G protein-coupled
receptor. ScienceE-1996£E-272:872-877.
Dragic TE-Litwin VE-Allaway GPE—et al. HIV-1 entry into CD4* cells is
mediated by the chemokine receptor CC-CKR-5. Nature£E~1996£-381 :
667-673.
Choe HE+arzan ME-Bun YE-et al. The -chemokine receptors CCR3 and
CCRS5 facilitate infection by primary HIV-1 isolates. CellE~1996E-85 :
1135-1148.
Doranz BJE-Rucker JE-Yi YE-et al. A dual-tropic primary HIV-1 isolate
that uses fusion and the 3-chemokine receptor CKR-5£6KR-3£und CKR-
2b as fusion cofactors. CellE-1996E-85:1149-1158.
Blend CCE+aranz ME-Doranz BJE—et al. The lymphocyte chemoattractant
SDF-1 is a ligand for LESTR/fusion and blocks HIV-1 entry. Naturef-
1996E£-382:829-833.
Samson ME-Libert FE-Doranz BE-et al. Resistance to HIV-1 infection of
Caucasian individuals bearing mutant alleles of the CCRS chemokine
receptor gene. NatureE~1996E-882:722-725.
Kostrikis LE-Huang YE-Moore JPE-et al. A chemokine receptor CCR2
alleles delays HIV-1 disease progression and is associates with a CCRS
promoter mutation. Nat MedE-1998£-4:350-353.
Winkler CE-William ME-Smith MW£-et al. Genetic restriction of AIDS
pathogenesis by an SDF1 chemokine gene variant. ScienceE-1998£-279:
389-391.
Martinson JJE-Chapman NHE-Rees DCE-et al. Global distribution of the
CCRS5 gene 32-basepair deletion. Nat GenetE-1997£-16:100-103.
16, £E0£AGpPAAA . EEAA»U00XE0P0E HIV , DE%TAa1gpA»u00Tal-b0Y:°
40204 0p»20%N§OA” «N§OO0YEI00EHT : 289-291 .
10, EEGEHOAUEAXOUOREHE . EEAAAAOREXTY 2 % 1 ,DE%TALBuA»U00
1a1-pO0UOP1GOoCXAEEECODPA - 02, 0D»2A+DD2 N§OOO%EAN00ED] :
253-257.
10, £EGE, % T«EHOAUEHE . ODTGEE HIV-1 ,DE%TA@pA»u00 CCRS
fa1-D0%128°12» [--%-"TAEj pA»000xé DNA pAZERT . 0D11D02 °-
x12j -AOTE2000£6:5-8.
Voevodin AE-Samilchuk EE-Dashti S. Frequencies of SDF1 chemokinef-
CCR-5 and CCR-2 chemokine receptor gene alleles conferring resistance
to human immunodeficiency virus types 1 and AIDS in Kuwaits. J VirolE=
1999£-68:54-58..
Smith MWE-Dean ME-Carrington ME—et al. Contrasting genetic influence
of CCR2 and CCRS variants on HIV-1 infection and disease progression.
ScienceE~1997£-277:959-965 .
Voevodin A£-Bamilchuk EE-Dashti S. A survey for 32-nucleotide deletion
in the CCR-5 chemokine receptor genéE” Accr-5£€conferring resistance to
human immunodeficiency virus type 1 in different ethnic group and in
chimpanzees. ] Med VirE-1998£-55:147-151.

£°E0, &EOAU£2000-07-26£0



