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Distributions of CCR5 A32 Mutation in 20 Ethnic Groups in China
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[ Abstract] Objective: To investigate the diffusion characteristics of CCR5 A32 mutation in 20 ethnic
groups in China. Methods: 2 788 healthy individuals of 20 different ethnic groups in China were
selected, and genomic DNA from peripheral venous blood was extracted. The distribution of CCRS A32
mutation in 20 ethnic groups in China was analyzed by PCR detection ( the results were verified by
sequencing) , and the diffusion characteristics of CCR5 A32 mutation in Chinese population were
understood. Results; A case of heterozygous mutation of CCR5 A32 gene (rs333 wit/mt) was detected
in Ewenki, Hui ( Ningxia) and Tajik. CCR5 A32 mutation frequencies were 1.25% , 0. 68% and
1. 11% , respectively. The mutation heterozygote (rs333wt/mt) of CCR5 A32 gene was detected in 2
cases in Han population of Yunnan, and the frequency of mutation was 0.04% . CCR5 A32 mutations
were not detected in the rest of the population. Conclusion: CCR5 A32 gene mutation is more
distributed in the northern population, which accords with the trend of "north is high and south is low" .
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B TEERER . BT R B, CCRS & AR
S BE BB EE (human and simian immunodeficiency
virus, HIV and SIV) ) = Z 4 Btk 2 &k 2 —, CCR5
FEFEATF A AR 3q21. 3, 64 K1k, 7E CCRS 3
LRI T k2 96 Fpge A Hodv L CCRS A32
KA T ) 1z . CCRS A32 (Rl 1s333) s 4
CCRS B& [N 4 1 [X 275 185 i B KL MR % 19 T~ 2 )5
(554nt-585nt) KA 1 32 ANGREEAY B R , T BTk
IS HE (open reading frame, ORF) 4547, 1 il T &4
PEAPRFTZE 1k, 76 20 A JRE 3 1 > AR 8 1Y e Bh g
ZE AR 1, T ) HIV-1 5 60 52 1 gp-120
BB CCRS HR& A, IWIMFHIE 1 HIV-1 A 40
Mo Hal CCRS A32 GAELEA T AR HIV-1
YA IR HRBTIE , #5707 CCRS A32 85 T MA
W B I A SR AT 1 S 5 R B 25 15 E (acquired
immune deficiency syndrome, AIDS) jﬂ‘%%?jﬁ’f%m o
AWFIEHRIE B AR CCRS A32 R4S T
3 T4, S5 5 A 2 1) AIDS S35 R N 1Y
HIV 55 #3551, 3 S A7 6 CCRS 5450700
Maraviroc X} AIDS #4187 RI T4, 0] W, CCR5 &
JWCAIRTY AIDS BRI AR R 2 — o FE a5
JEHEIN CCRS A32 5878 1 73 A1 B AT W i 1) b B A
iE , A [RVRE A H ) 3 A1 9 36 2 S AR - ZEE U S8
ENSE 2 N RN B N P AR R Bl ik =
MR CCRS A32 S5 1~ F- M3l 10% , 52 B1L
i H b 2 R T AR R R T AR SO TR LR
CCRS A32 587E7E [H 20 A [A] R4 b i) 23
AtEOL, T ik CCRS A32 7B 7E [ A\ HE b 14 HK
FHIE

1 X&E5xR%

1.1 WFsxt4

R G R 2 B 0], 48 A [ 20 AT
FOBEHEIA , L3t 2 788 f5il B T oA AAE S B 58 0
Z(FR D) AR NE AR 3 RZNBEA R —
FOBHEAA A% 30 ~75 %
1.2 Jiik
1.2.1 DNA 28 SR LT G A0 Ja w5 bk I
2 mL,EDTA #{%E, F] AxyPrep Ifil 52K DNA 25 32 5]
& (Axygen, H[5) FEHCEL K 40 DNA |, I I i e 52
ANrYE6E T (ND-2000 , 35 [ ThermoFisher 2y 7] )
R DNA PR B R4l

1.2.2 CCRS A32 S FENAIN 2% SCiki it

CCRS A32 SFA B4 I 519 iEm 519 5'-
CTCGGATCCACCAGATCTCAAAAAGAAGGTCT-3",
S 5|4k 5'-CTCGTCGACATGATGTGTAAGATA-
AGCCTCAC-3" (5] ¥ i Invitrogen A &) & ) o
10 wL PCR 4" 34 [z Wi & & £ & 2 x PrimeSTAR
MAX Premix (TaKaRa, Kij%) 1 wL.20 ng FEPR4H
DNA K 4£:255|%) 10 pmol/L, PCR §"#42/4:.98 C
i 5 min, 98 CA8H: 10 .55 CiB k5 5.72 C
FEAS 5,35 AMEFF ;72 CHEMfI S min, PCR =428
2. 5% BENEWEBER LUK  TRAL S WEGL 0, SR IMNEE IR HY
VKB RGUREIF el i . s PCR P H 9 K
/NHILNCBI B 1) CCRS BEPR 4 41, G0 >4
8 R R F 5 < Y A U251 (1333 wi/wt) —2%
242 bp WY R B AR RIAEG T (15333 mv/mt) y—2%
210 bp B9 H B 225 T (15333 wi/mt) FFE 242 bp F0I
210 bp 1Y 2 4%l Bt XTHEGEXF B By CCRS A32
(rs333-mt) % {7 3 R HE A7 114, OF 3T 5 & B K
CCRS A32 RAZHIMA

1.2.3  CCR5 A32 “FAL LA M5k PCR 7™
Y151 7 A QIAquick PCR Purification Kit ( Qia-
gen, f8[E]) PCR 7Py &iifl [ i) & xf CCRS A32
S FEP R PCR ik AT 4l AR I, 3L PCR 5]
W (F: 5 -CTCGGATCCACCAGATCTCAAAAAGAAG
GTCT-3") /2 51 9, {8 1) BigDye V3. 1 (ABI,
3¢ [ ) ) Rl & AT I SO, A ABI3730 i)
FeAX EEAT R 500 5E o 07 25 R F DNAstar 14
(%) Clustal W %8 3 17 )7 51 LU X, 2 %5 )5 51 2K
GRCh38. p12(NC_000003. 12) ,,

2 #R

2.1 CCR5 A32 Z{v}:H ) PCR F=¥y ik

2. 5% B e pEGE S R Uk 25 R B (WLE 1), B
ARG (1s333 wi/wt) S — 4% 242 bp Y R Bt
Z46T (1333 wt/mt) g 242 bp #1210 bp B2 &
B BT R ARAS I B AR 415 (1333 mt/mt)
2.2 CCRS A32 S5y KL Ay 3otk

53 9K 55 6 A 1s333-wt Fll rs333-mt 17
PRk (W1 2), I 45 5 A DNAstar 14 1Y
Clustal W 47 5 51 Ho X, & B 1s333-mt S54if
e rs333-wt SR KR RAH Bk T 32 A% H
iR , B2k 51 A GTCAGTATCAATTCTGGAAGAATT
TCCAGACA,
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K1 CCR5 A32 % f £ At PCR 7= 4t
Results of 2.5% agarose gel electrophoresis on PCR products of CCRS A32 alleles
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T 1333wt S HFAE RISE( BN, 1333 mt y RAZAFA LN o
F 2 CCRS A32(rs333) 4 fr st 3 5 4 &
Fig.2 Sequencing results of CCR5 A32 (1s333) allele

2.3 iE20 MAFEEGE CCR5A32 He K 24

e v [ 20 AR RS 2 788 A
1) CCR5 A32 BER A E L, 450 kB, £ 50k
TEMERINE] 1 4] CCRS A32 A 58748 ¢ F (1333
wt/mt) ,CCR5 A32 ZASSR K 1.25% ; [k (T B)
R 1 451 CCRS A32 %9&@2%%%?@533 wt/
mt) ,CCRS A32 FEEWH Ay 0. 68% ; ¥4 75 v e e il
F| 1 {5 CCRS A32 S ZEAS 24 F (1333 wi/mt) ,
CCR5 A32 5878457 0 1. 11% 3 = Fa DU N G
M| 2 ] CCRS A32 H:H A5 444 F (rs333 wi/
mt) ,CCR5 A32 Z7A55 %N 0. 04% 3 H A ek Py
RETME] CCR5 A32 FEHZRAE, WLk 1,

3 e

CCRS J& 2385 T EL W40 i . B A 4 il L i
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JCHE T 20 AR SRR R 1T Y — FP S I G 5
ERSZ AR, 5 H A5G T B W 4 i 4 M R
FH-1 ( macrophage inflammatory protein-la and 18,
MIP-Toc, MIP-1B8) , {835 80E 1IE# T 4 M35 1
WA A A7 ( regulated on activation normal T cell
expressed and secreted factor, RANTES) , Bo4% 41 Jify
#1k 8 H ( monocyte chemotactic protein 1, MCP-1,
MCP-2, MCP-3 and MCP4) ' CCR5 75 JE s Yy
JE G5 RAE LML Ak B AR 3G 58 0 G 8 i
BT EBEMMEH .
AWFFER P E 20 A [A] BRI 2 788 4]
TRREAMAIEAT T CCRS A32 S/ il , Wi %¢ CCRS
A32 A AN [v] by DR HR A 20 A 55 00, A B
T TP A P B R AT YL S5 R
R TESRIR E CCRS A32 A% %ﬁﬁﬁl 25% . In|
ﬁ%( TH) CCRS A32 G&7H% 4 0. 68% 3 voft
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Tab. 1

2 788 study groups and CCR5 A32 mutations

Fe R BEA L CCR5 A32 575 [ n(% ) ] R
1 TR ( T 57 0(0.00) VU E I XL T
2 FHCE (75 96 ) 46 0(0.00) it vt AR AT
3 W () 48 0(0.00) mHAE B
4 Wi B 93 0(0.00) A RN P T
5 = 18 0(0.00) =P A TR NG L
6 5 00 355 b [X R4 233 0(0.00) 2 T A T S o T
7 (™) 1389 2(0.04) BEE BT
8 iR (ZT) 190 0(0.00) A AR
9 ARSI AR N 130 0(0.00) PO A B i B
10 S ( SRS 106 0(0.00) B IR M X
11 ik 93 0(0.00) IR
12 5 TR 45 1(1.11) s R T B
13 LG 53 0(0.00) HiEE T
14 e 33 0(0.00) Hr i B
15 My IAGR-Y) 73 1(0.68) TE MK AR OE
16 iy s 49 0(0.00) P A3k T Ik
17 KB JR W 37 0(0.00) NS LLZBE/R AR S
18 IE ik 40 1(1.25) IR A
19 WA AT 38 0(0.00) P 5 BT LA SR AR AR A TR B
20 BT I 17 0(0.00) BV RV

CCR5 A32 A ZR K 1.11% . =~ g DL CCRS
A32 ZEAFHFI A A 0. 04% , FH B A CCRS A32 &
AR ANy 0. 00% , AT H 15 O 4R 9 P A
] FO TG AEA ) CCRS A32 AR 36— 30 W A1 HiL IX.
YEE IR CCRS A32 W55y 3.48 % s pp &Y
X 4 B R iR HIV B 5 f A BE R 4. 47% 1 | 52
WA 112 % M R E R O B RE B R CCRS
A32 FASHFERENARAR , 15 b XA e 0 S g e
PP YNBSS CCRS A32 SRR
0% , PUJIBHIE A 0. 84% 4 o BESE B, B Aok
REMHAAE N R KL S AFTE CCRS A32 %
AR X F W] CCRS A32 Ji Ak ik i v 1 2% 5%
A5 . AEATE LR N CCRS A32 Z7A8 4 fii A
A 3. 1) LA A RRAE , ZE RN TR, CCRS A32 1Y
B30 52 L ) o ) T TR A« DU A 3 B
8 38 & A (Ashkenazi Jews) B CCR5A32 i
RE K 20.93% 0 B AN R Ugro-Finnic A
BERY CCRS A32 B R AR (15% ~18% ) 7' 1E
R H 3 ) — 2 ] 5 U R T8 R I, P BIE AL
NBER % 8. 16% Jiigs SRR 8. 7% 5% 1
WK 7. 1% T ER Y 3 CCRS A32 47 R AH X 4 1%
(2% ~5% ) "7, XU ARERIBESE KB, IF A
BE CCRS A32 (7B SRR, 2 [ AR (BN

AL AKE " HRAR AR E] CCRS A32 5875, fEARM
FEUMENHZE b CCRS A32 58 7% 1ty 45 36l A AR 5%
FHEez"" ST CCRS A32 5375 iy 5 Al &k 4 £y
2 2 e R UL CCRS A32 8L F/A T
1000 — 1200 4EF T HLANLETE , 0L AUKE , 1h)
B ATERFIEE R, 0] AR A AR Hr o b B A U%
FREAARN A 7 1L DX ) 4% IR B9 CCRS A32 58 7 il %6
RA , (HAE T A — BE TR A AN 45 IR i S H A A
() CCR5 A32 287 Wi 2% . i 393 % AN TR N o ot £ 245
PRI S B, o G RO AR 2 A) ELAT
WG 22 5, B iR 4E B R R (BT /R 81k &, RIKIE
J6) & il (EPRRIE &, O E TG ) S5 09 d0 AR
RN 5 BE Ok W& NIR A
JR T BB R ST R A B R A RE 30%
~55% BRI N 3848 o022 SRR v e ( Bl JR 283
F Ol - W R AEE (DUBGE & DUER)
2 LR [ L 7 BRI, AT RE X S BE(R [ CCRS A32
GRS AR T , DR I 6 R0 931 25 el 1L 1) o 0
%o T35, XFBUBE N HLA JEH Z R 1 AF 5 &
PR, 2 B DUBREAR A F AL 5 BEAR RN g 5 =2 6], R i
ZRDUR A B AL S5 3 T B AL T i
F1hbh, KTF CCR5 A32 7% [y ke Y5 MM 56 A e 5 &
JHBUEINA , CCRS A32 2875 JlE F 24 800 44, £
523
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it — MR B PR TR B ROk, X 1k
PEAE AT RE R AR AEHE (B9 ) o TEATT 1346 - 1352
AE[R], BRUNER R T T 12 1 BB , X 375 B AL ik i il
TR 2 500 5 ANFET, i A d T 77 30 1 BRI
AT CCRS PR A T st B AR (R A
CCRS A32 ZE75 548 N 10% ) 72, 4
P, RACRTTE R AR HAT BOR i e E 2
WRUH S5 CCRS A32 J&ZB AR T o+ [ AN [
Hu DX A AREBR IS L 15 522 S 2 A0 AL 5 AN TRl
Ji 4 T gt 2 3 ol A 2 PR 5 74 4 3 22 S 1Y)
B

WFFE R CCRS 5 2 Fip JEL R iy Jak e 5 5K
W HIV 5 9% 3 (poxvirus ) ) 3% 8% 5% (influen-
za) 2 ELAN ML (cytomegalovirus) 7 FAAIIE P
Y537 (herpes simplex virus, HSV)) '/ 4 Jg % jif
Jp5 85 (Nile virus) " D 7 i 4 Fii 4 95 75 ( tickborne
encephalitis virus) Ol CCR5 HFAS R 5L
9o SRR L 1 ) I AR G, G HILV e | B I R 0
# (hepatitis C virus, HCV) Ji&i " | 2 BT 495 55
(' hepatitis B virus, HBV) Ji& % 45441 & (tuberculo-
sis) UYL 4F . Horh CCRS 78 HIV g ROHAE L
i B PR A BE R o )Tz, B R,
CCRS5 J& HIV-1 AR AR E 2R B2 ik Z
—,CCR5 B4 N-di I AP 4544 35, 2 (extracellular loop
domain, ECL2) £ HIV-1 By i #e 5 SCEEAE F, N-
viig Tyr-3 [ Tyr-10 Tyr-14 K Tyr-15 PU-/™ P& 22 R 4% 2k
AR 1A B T CCRS 5 HIV @Ik E 1 25 Y
epl20/CD4 %454, ECL2 J& HIV-1 A lREE [ 2pl20
5 CCRS ML/ KA . CCRS A32 %
s fE CCR5 2 185 i & LR 2 )5 (554nt-585nt) &
A1 32 bp GHIERYBRE , BA CCRS A32 Zli G MR
P08 ) i PRI T R e o v 2 S BB A R A6, DA T 5
ST T T 0 5 T A ARG L TG I RE Y CCRS
PEREEE 1, AT HIV-1 11 gp-120 ANfES CCRS
A32 30454, B HIV-1 g 7 A REE A1 40
B XEF CCRS A32 ZAF ki, AR E LIk
S BRI I A T, (HLAD T LB I 43R 300 0 ) ik
i, IR AT REJE CCRS A32 445 ¥ 23980 CCRS 1
AN AR AT, DT U800 E AR DY R 2 2, O
TG MR LA, vl D B A2 A, B AR 02 HIV-1
FIEE RNA 76 034 5 3% i & 1 . AR R ST
R, FAZ A W e R ek i R 1 — A~ T 25 T
I A B 1 mRNA 4 % ( nonsense-mediated
mRNA decay, NMD) i 42 U & A S i 4 1L & 1
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( premature translation termination codon, PTC) [{] &
), O RO i 5 R RS mRNAs LB 1k
ER#IE E M (truncated proteins) (754, Ashton
AR, N CCRS mRNA JFA155 407 (% IR
AT AR B RS 1 ( programmed -1 ri-
bosomal frameshift, -1 PRF) {5 F41,i%-1 PRF #J
S PR AGR 5] CCRS mRNA |1 PTC, 11
Ja 8l NMD 342X} 5% CCRS mRNA 47 B, A
M FA CCRS 1Y 3k & ; [ CCRS mRNA 7% |
A-1PRF 3, 7] 3 53 miRNA-1224 &Ik CCR5 ByFE ik
I CHED , &4 CCRS A32 28751 mRNA
AIRERE NMD T [ ik, DA T 4 AT 94 B2 200 5 ¢ T
CCRS Y33k 4, FEOCHE &4 HIV 4B Z K1 2
€. WA KM CCRS A32 S7ZHE AA | THL
R AT B HOV IR 51 & I RAERON ™ o A
W58 & B, CCRS A32 W] LI¥S N HBV By )5 9k 52
FFEAR K 29 50% 1 HBV 18 P e J5 19 ik 2
KIET

K LRk A LI CCRS A32 RAEAEH
ANfr) BEHE A B L, AR B CCRS A32 ik
R TT R A 8 22 W T R R R L
9 0,CCRS A32 ZRAEMRFT G AL R B %,
ARWFFEERAT BT T CCRS A32 R7ZZAEH EH A
[e) by DX R 0 ) 23 A1 155 B0, S AN [R) AR S
o I K Bl R R 4 T D S B A — e 1B -
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