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An association study of genetic polymorphisms in complement component C3 and
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Cao Weijuan, Wang Gannan,Sun Hao, Lii Qingquan,Su Chenglei,Zhang Jinsong*
(Emergency Medical Center ,the First Affiliated Hospital of NJMU ,Nanjing 210029, China)

[Abstract |

in the ethnic Han of Eastern China. Methods: A total of 700 cases with ischemic stroke and the control group of 700 cases were

Objective:To explore the association of genetic polymorphisms in complement component C3 with ischemic stroke risk

recruited. Polymorphisms were rs2277984 G/A,1s37455652 G/C genotyped by TagMan fluorescence probe. The multivariate Logistic
regression model was used to exclude the effects of conventional risk factors on ischemic stroke. Results:The rs2277984 variant was
not associated with ischemic stroke risk ;the rs3745565 GG/CC genotype,only if under the dominant genetic model and uncorrected,
had an increased risk of ischemic stroke (OR = 1.37,95%CI 1.04-1.80,P = 0.026). The 133745565 variant was not associated with
ischemic stroke risk after adjusting confounding factor (P > 0.05). Conclusion: The present study suggested that genetic polymorphisms
in complement component C3(rs2277984 and rs3745565) may not exert influences on ischemic stroke susceptibility among the ethnic
Han of Eastern China.
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BRI, HIAmHLHI 52> gL 15 5 (BRI -2k
PR) 22 Fh BRI DR 2R (i PR - P 85 ) A B AR P 10 3 1]
M

AE FLIAE Ry i A v 22 s B i) DG PR 3R 2
—, Z 53 ko AR A B 1) K 2R e e i e
TTAMA ZR GENE Ky — B B S S BU7E Sl ik sk i
1S WA R R R TP =R E RIS, £b
PSEAFAE T IR NS naE v i) — 20 B s v
R, Y2 B0 IS W MA RGeS U L —E
Uy 2 B i A SO, 2 S ALK Y B A DI REFN E
AL, *MERGIIEN 3 KIBRARA T HMA C3,
TR NNEA T EY) (membrane attack com-
plex, MAC) , R #ERIE | oI BH S5 20 M A IO, A
C3AMERGEP S iR ZE | BEEN 1 D,
FEAMA 2 S EEROEIEA N PO E SR
PR AR A5 Lo il 1L AP |, ML C3 /K1 2 Tk,
5O P Z AR DI OC R M

2011 4 Fi B A TR RIS N i IRHEA T TR T
HMA C3 B 28N 5 1S il par o), %
I DTN ,G3 FL IR Y W A PR R 2 A (single
nucleotide polymorphisms, SNPs) {3 5 1s2277984 Fl
153745565 5 1S A7 W E I AH M, Hrp 152277984
5518 MY BRI PR IR AR Fh AT AR OC M, IX ST R ST T
o LT BE DRI A , 22 22 TURIE I |, rs3745565 55
IS [H) ST AR DGR SR A7 AE . BT, B X T4 b A
C3 WBFFE A h T I A i R v LT K SF- A T e 5
PR T 8 S0 T o) Ak PR 22 2 5 A v A O
PERIBIFTE o R WARGE o AT E AR 2011 4F B
SR A T IFTE /N T R Y 56 T AMA C3 BEH 22
SYERALR S 1S By A G IE Y 2 > AR geit
478 3L SNPs {37 4 (152277984 153745565 ) #4743 F
WATIRAITIT, BRI €3 JLpH L 28 5 b AL 2R
XBUBRNBE 1S G G2

1 X&5F%

11 *%

A FE K LA S Be M FE At (hospital-based ) 199
%t EBIF T B Ik, W4k A 2009 4F 1 H ~
2012 47 1 A 75 R At R RSE 5 — Bl I B e A B 1Y
IS [ 700 1], 34 4 v [l AR AR M DX (VL5 2Bk
F)DUGENRE, ABRIRHIIFT G A R 225
U e 4 A I 25 B TT RIS I 1) 2874
P2 RGER AT W I R 22 D RE SR A R 3k /i
CT I ( 5) ¥ g L 4R % (magnetic resonance imag-

ing, MRD)KL AT 812 . HEBRAR S i 3ek g JI5E T Js i ot
I 1. A W Bl JDK R R e R R
HRY S A BRSNS R IRAUN A BE Y
AR I AHVEBC AR AR 25 i AR 700 f51],  BRAE T
2R GEYI LRI G L

AT L 5t BER R AR PR 51 2t i iE
P PITAT WF R R SR R [F) B2 28 A TR &
B, gL I B I A 5L 58 B T A ) A5
A NI AR AL
1.2 7k
12,1 #ATRFAE T %

R T Bt e i A R A T A TR 2 )
G WA NS OBRE W — B AR
Sl AT 8 #C (body mass index, BMI) {8 W &f- (T
MRE N3 = 1 32/d, 75822 1AL 8 2
AR 5 4R K LA B BRAE ) s QBRI A L e I
FE PRI A el O s BRSNS < 8 1M
WS RPN G I AR R O B B
i S LA P T A B IEPOR A5 .
I HFE BEAE A v 1A SR B B 5 4 90 e 1l Hs, Wi
JE (systolic blood pressure,SBP) =140 mmHg F1(z¥)
&5k H (diastolic blood pressure, DBP) =90 mmHg, 7
SR IR IR 2 o A PR 48 B AL A0 PR SR A
Wef5 & BURE O, BEPLITKE =11.1 mmol/L (%5
MLKE (fasting plasma glucose, FPG) =7.0 mmol/L 5§,
1 ARARHIR 232056 2 h 1B =11.1 mmol/L, 7 55 JC iR A
Reml2 o) DL B8 R R IR R (1 s A
7 i R TRET /N A N (| WA WS M =g L O (1 N
Ak BE I ZH RESFAH SCHE AR AL B CT MR 2% 24 1.
i 1% (MR angiography, MRA) I8 I 48 15 52
(digital subtraction angiography,DSA) ., CME#E = | i
(HE) Bk P AERE R AR A A5 L

ASBIF 5T R FH B0 A v g B 2 W R b
i) TOAST (the trial of ORG10172 in acute stroke
treatment ) 4313k | %7 & A NINCDS 43 %1 &
48 R AR 11993 4F iy S [E Adams SRR
25 (ORG10172)IR47 2k 1S iyl AR 56 Hr ikl e
TOAST V.2 73 AR B T 1S #2200 2K B
Wt PRI . M 2252 (ORI HAD Rl B K 204 1S o9
Sy 5 RIS RS kAR AL PR 2 (large-artery athe-
rosclerosis, LAA) . U Y M I # ZE (cardioembolism,
CE). /Nl ZEpE2E v ol i BaPE 25 P (small-artery
occlusion, SAO) . HABJR K FTEUWIS (stroke of other
determined etiology, SOE)FIANH 5K 1Y 1S (stroke of
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undetermined etiology, SUE),
122 SR AR A

AL 5 2011 AF B L A FR IS /N TR
ABRISETAMA €3 JEIH 5 1S AICHERTIT, B 2 4
HA 4831 %% 38 L SNPs i s (1s2277984rs |
3745565 ) HEATHISCIERT L . A5 RLsi A R RE i
JINGEAS FE PRI (minor allele frequency , MAF) 3K
F5%(F 1), BN, 2 A4~ SNPs 37 5 76X AL Hr LR A1

ST A Hardy-Weinberg (H-W) -4 (P > 0.05), %
WIERE X FRZH A B IARARRME (R 1)

KBS 5 -F 5242 DNA | LA TagMan 45
Rt [, IE X 5 AL TR R 0B . & SNPs
fif &5 TaqMan R £t J 51 9 W 3% 2, H Applied
Biosystem SDS2.3 AR {4: (14 £ i A 72 AR B A 0 1143+
BT TaqMan-PCR ¥ 345 0258 . BEHLIMEL 10%4E
AHATE IS SR EE R 100%—3K,

F1 & SNPs (LB ERNEE R/PMEMERRESH R H-W 1816

Table 1 The basic information, smallest allele frequency distribution and H-W test of various SNPs
o INAE AT (O
SNPs firdi  Heffifi v W/J\éfﬁfﬂ %) T MR R P
152277984 6679511 50.0 47.0 48.1 0.212
153745565 6690982 73 11.1 8.3 0.553
KA HapMap HCHE P75 19 iy FURE AR St/ NS R
&R 2 TaqMan 5|#1 R FsT
Table 2 TagMan primers and probes
SNPs 13/ /5 88 By FH1(5'—3") 1B KGRBE(°C)
152277984 G/A 519 F:GCCCTTATCCTCTCATCTTCACA 58.3
R:TGGTAGAACCGGGTACAGCTTT 58.7
et FAM-CACATCTGCCGCAG-MGB 65.0
HEX-CACATCTGCCCACAGA-MGB 65.0
153745565 G/C GEY F:CCATCTTCCCTACTAGACAAAAGCTCT 59.7
R:AATGTGCAATGTACAATGGGTACAA 59.1
BEt FAM-CCTGTGTCTGGTTTT-MGB 67.0
HEX-CTGTGTCTGCTTTTA-MGB 65.0

1.3 “%itss%

K SPSS16.0 A4 34, AUV B2
X2 I8 3BT SNPs A7 s 76 % R 2L r 56 R 70 A5 % 43
R H-W S, T PR DAL + bRz
(% + s) 7, R AL ¢ K50 ; THECTER AR RS EE 2
N, R RS 2RSSR Logistic A1
R U AE FE (odds ratio, OR ) K H: 95% ] {7 X, [i]
(confidence interval ,Cl) . G150 BRI 911 2H 5 %
HRZH S5 A R AT (R ST BERLREAS , UG 56 P<
0.05 AERAZITEE L,

2 % B
2.1 BRI F 0 — AW RAFAE
I3 191 £H R0 RE ZH A — I PRAFAE W36 3, Hirr

SIS HI AR (67.96 = 9.31) %, XIEZH K
(6327 £ 9.62)% | IAFEAER I 2R LRI X
(P=0.133), TS M: W & B PR SE1S 1%
3 fa s R R AE S B2 B T = 1 A A R, 50
WA FUAATAE 5 25 57 (P < 0.05) , TR, AHEFS

F» BMI . SBP .DBP FPG il IH [ % (total cholesterol,
TC) i =P (triglyceride, TG) I B I5 # H H
£ (low density lipoprotein-cholesterol, LDL-C) . R
(uric acid, UA) FIJEZE 1 a(Lipoprotein-a, Lp-a) , 7 4]
HPIEI B & T RLL(P < 0.05),, M EIRE
FIIH &S (high density lipoprotein-cholesterol, HDL-C)
S IIZH P 0 I T X IR 2 i gei e B X
(P<0.001),
22 ARRMESHT

XF 4% SNPs A7 s S PR 784 K 55 7 o R 3 4 7 3 151
MR IR P AT 0 (3R 4), PR EIR,
152277984 G/A {3 s B D B I A FEDRUAAE 2 2
15370 2 S TEGE T L (P > 0.05) , 153745565 G/C
RS 3 A P B ER 12 5 % BR2H i 4 A B A ¢
AP = 0.037), HAx B C SR RER A
W E TR (91.7% vs. 88.9%, P = 0.043) , 3 HXt
HRZHAY C S5 BE PR B 38 1 T 1S S (I 2H 110 HoAth I
H(91.7% vs. 89.7% ,P = 0.007) ,

O3 DAL R | AR R M s A A R | R
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Table 3  General clinical features of the case and control groups

I ARAFAE S5 4H (n=700) Xof FRZH (n=700) Pl

IR (%) 67.96+9.31 63.27+9.62 0.133
FE(%) 61.0 51.6 < 0.001
BMI 24.28+4.20 23.68+4.27 0.009
W2 (%) 33.3 27.3 0.015
1R ML (%) 72.7 17.4 < 0.001
BH IR (%) 33.0 14.9 < 0.001
SBP(mmHg) 144.19221.94 136.38+18.31 < 0.001
DBP(mmHg) 83.81+11.79 76.03£11.45 < 0.001
FPG(mmol/L) 6.41+2.45 6.18+1.87 0.044
TC(mmol/L) 4.66+1.15 4.50+1.06 0.006
TG(mmol/L) 1.66+1.11 1.49+0.76 0.001
HDL-C(mmol/L) 1.16+ 0.35 1.30£0.47 < 0.001
LDL-C(mmol/L) 2.75+0.84 2.28+0.97 < 0.001
UA (pmol/L) 308.95+106.26 260.04+75.51 < 0.001
LP-a(mg/L)4 159.50+163.5 123.00+95.75 < 0.001

A L LP-a SR E , A B+ DU 4367 R (IQR) 7R, R Mann-Whitney #6556 L8 4H 0] 22 57
4 SNPs (i ERE B R EME R SIRERGAFMTEBARHDH

Table 4 The distribution of various SNPs genotype and allele frequencies in the case and control groups

i bapiiseacy IS TOAST V%! (n=700)
SNPs fiL 1% (n=700) it LAA(n=197)  CE(n=58)  SAO(n=367) HAb* (n=78)
1s2277984/GA
GG[n(%) ] 154(22.0) 153(21.9) 47(6.7) 15(2.1) 73(10.4) 18(2.6)
GA[n(%)] 366(52.3) 352(50.3) 92(13.1) 28(4.0) 188(26.9) 44(6.3)
AA[n(%)] 180(25.7) 195(27.9) 58(8.3) 15(2.1) 106(15.1) 16(2.3)
PiE* 0.645 0.484 0.793 0.408 0.299
G S 3L (%) 48.1 47.0 472 50.0 45.5 51.2
PAE " 0.805 0.376 0.793 0.529 0.255
1s3745565/GC
GG[n(%) ] 590(84.3) 558(79.7) 152(21.7) 48(6.9) 293(41.9) 65(9.3)
GCln(%)] 104(14.9) 128(18.3) 42(6.0) 9(1.3) 67(9.6) 10(1.4)
CCl[n(%)] 6(0.9) 14(2.0) 3(04) 1(0.1) 7(1.0) 3(0.4)
PE* 0.037 0.383 0.834 0.983 0.215
C IR (%) 91.7 88.9 87.8 90.5 89.0 89.7
PAE* 0.043 0.960 0.464 0.178 0.007

 HAE B A ALEE SOE H1 SUE, LUK R BERHEAB I AL B 1S, *; S X IRAL LRy P1E,

FHRALIE X K40 A E (A #& AR I PR 5] \BMI) (1)
Z N E Logistic [MIIHFIAI 3474 SNPs i 51 5 1S &
I AUR: Z TR AH DG (3R 5) . SRR :rs2277984
TER VIR IR E BT, UL Logistic FIHAIESS ,
3M AT, 5 1S 5 B oA
1s3745565 7 Mk e R E BB | AR IE A
BRI RG, HRAR 5 1S By oA et | B 7
BT R TR IERT, AR 5 1S 5 &k
PERIEAE, RIS GG BUAH HHE, GC/CC FEH A
WIS KWK S T 37% (K IE OR =
1.37,95%CI 1.04~1.80,P = 0.026) , SR 1F 5 4%

BRI Z B TC & AHAE(P > 0.05),
3 3 it

#MA C3 2 — PR RAE AR AR, C3 R R
A BEFN B B o T B T AL, C3 B T
19 SYe(afh K2 41 kb, B 41 AR TR, Hh
16 ML T g B B, 25 b A HE7 AT K
PR, C3 K DAL e 1 /0N B 7 e 2 i KA b 3 Jik A 2
(middle cerebral artery occlusion, MCAO) J& , #f SEAK
AR AT B0 Atkinson 55
CA, SEHERUNEAEL, C3 BB = 1P H:
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Table 5 The associated results of three genetic patterns of SNPs with IS susceptibility
o ARILIE KEIE
FEFERI MIRAn(%)]  ABIH (%) ] OR(95%C) Pl OR(95%C) Pl
rs2277984
e GG 154(22.0) 153(21.9) Ref. - Ref. -
GA 366(52.3) 352(50.3) 0.97(0.74~1.27) 0.827  1.00(0.76~1.33) 0.978
AA 180(25.7) 195(27.9) 1.09(0.81~1.48) 0.574  1.11(0.81~1.52) 0.509
LA GG 154(22.0) 153(21.9) Ref. - Ref. -
GA,AA 546(78.0) 547(78.1) 1.08(0.78~1.30) 0.948  1.04(0.80~1.36) 0.766
Fa: GG,GA 520(74.3) 505(72.1) Ref. - Ref. -
AA 180(25.7) 195(27.9) 1.13(0.88~1.41) 0.365  1.13(0.88~1.44) 0.348
153745565
e GG 590(84.3) 558(79.7) Ref. - Ref. -
GC 104(14.9) 128(18.3) 1.30(0.98~1.73) 0.068  1.25(0.93~1.68) 0.141
cC 6(0.9) 14(2.0) 2.47(0.94~6.47) 0.058  2.41(0.91~6.43) 0.078
B GG 590(84.3) 558(79.7) Ref. - Ref. -
GC,CC 110(15.7) 142(20.3) 1.37(1.04~1.80) 0.026  1.32(0.99~1.75) 0.059
533 GG,GC 694(99.1) 686(98.0) Ref. - Ref. -
o0 6(0.9) 14(2.0) 2.36(0.90~6.18) 0.072  2.37(0.89~6.31)  0.085

HAERR | W55 MCAO J5 24 h FEBETE AR A B i
PR B ARAS 2) B B s . BT 2 B,
IS 2, C3 ISR AKTAE K B ik ok A A A M % o D
PERG A oA RREE R T = 2 PR T AMA T
55 1S 14 30 RS A R A K S5l ot P 4548 P TS E AL
il A AE A AR R BB R 2

2011 4F, HiBLERAS IR 22 B 1Y 1S BFFE /N B IR
KBL,C3 FE B 2 A~ SNPs i s 12277984 Fl
153745565 5 IS A3 W AR M i 12277984
S rp o B B R I A P AR AR O A
KM TR U BE R I K 3 o 25 B 15 5 A
R0 ARBFSEE R D C3 L 2 A SR EAER
HIXDUENTE IS B2 R, 258 ER.C3
1s2277984 SE(v HE R 28 AR 5B T P AR AR M X 1S R
F ) S B O AR M | C3 rs3745565 7 15 5875 5 1S
Sy EPERIEM L (RIZIE OR = 1.37,95%CI 1.04~
1.80,P = 0.026) ,{H 2, ZEH3E TAE WS R . BMI %5
IR R G, HAHKRHE R (P > 0.05), #7810 45
Xif 1S 2298 RUSSHAN = A= A 55 8z, i HLHAE A 52 )
PRI R R S A G G PR e,

BRI ST S B ML A T 5T N B 598 TR AN 58
L3, R HFE T RE S A R e PR ARG 1Y
e BRSBTSk AR 56, RS B
N RFE BEEU IR A AR A 22 57, T RE S 3K
WFFE 25 B S, HeAM 1S Kk 2 2 By, R |
B KB I AT U AL S 2
REBTERNRE M, ERFoE A o 6% BE S 56

BT Geit# ik HILL B 1S TEARRAM A 24

A 1 2 2R S S s S 28 49 2R 2 S ) T B i P 2

NI, Je SEWT I Tk s Bt — D3RSI MAR A,

H T C3 2 1S B Btk it 58 2 3 JLAR BT B

WFFEINT, DA SCHIX R AR ST 451 A R

T, BTEAT IR SO 3R S B F e 4

AERER=:~T , ATEIMATS C3 SR SAETE 1S Al

il B iy JEet v i AR
25 BRTIR  AWEIE T OO R AR B IX DU ARE 1S

AL AT HEA SCARMATE PR AR DGR, (]I 3

FpifE— 25X A AR T S b2 S A e 2 2

PERL RS IS I R AR

(8% 30HK)
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