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Correlation of FCGR2A Gene Polymorphism with Ankylosing Spondylitis in Chinese People
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Abstract: [Objective] To analyze the association of polymorphism loci in FCGR2A gene exon region with ankylosing spondylitis
(AS) in southern China. [Methods] 350 AS patients and 295 healthy volunteers were included in this study. Genomic DNA of each
sample was seperated by salting out method. Among which 58 patients and 90 controls were selected randomly and respectively. Exome
sequencing were used to find and analyze the single nucleotide polymorphisms (SNP) in FCGR2A according to the protocol of TruSeq
(Tllumina). Then these SNP with significant differences were validated on the other 292 AS cases and 205 matched healthy controls
through mass spectrometry method. [ Results] In exome sequencing results, we found 7 SNP loci in FCGR2A gene, including 5 SNP
which were already reported by other studies (11801274, rs150991486, rs12046367, 15143182858, rs1542042), and 2 new SNP
(1:161488855 and 1. 161481042), through mass spectrometry method, unfortunately, there was 1 SNP(1;161481042) which cant
meet Hardy-Weinberg equilibrium (P < 0.001), and cases/controls association analysis showed no difference between AS patients
and matched healthy controls on the other SNP (P> 0.05). Besides, we also performed linkage disequilibrium analysis, we found
there was linkage between 1s150991486 and 1s12046367, But there was also no obvious difference between the two groups in the
correlation analysis (P values were 0.9171, 0.8611, and 0.9723, respectively). [ Conclusion] SNP loci in FCGR2A gene might not be
a susceptibility gene of ankylosing spondylitis in southern China.
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AR Al B ST RGEVA S ANE KT, HARAE
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HBF IR AR R EE B HR A O 10 R 45 oA
JAE . Z0LF 10 ~ 40 2 IEHEAE,20 ~ 30 2 Ak
W, — M BRI IR E, RS
ARSI 55 8h I EZR N 2 — R4 AS
(1) A AL 2 H By RSN 58 a4, [ 2L
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HEEMEN, B HRTm IR, B 2F KENA L AS
P9 Ty I R A 5%, BRAEF 5 O 4 UESE MHC X
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BEPAUE 5%IM N BT, XEERBRILZ IMEA R
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Sedl MHC JE 5 AS M50, HAFE B,
REAEBIFZE A0 0 1) AS KU 3 PRt K 2 8005 e e I
WA T HRTIA R AS XU 35 PR AE S [R] 22
(W AETE 2 5. FCGR2A BLH & i T A gL fa ik
1q22-23, it g k& 1 Fe B2 R KR — 1
BLBL, T FCGR2A Rt (13X F Fe B3z ik 3258
KT -, BT LIS FeyR 1 a
5 1eG 454 71, FeyR [ a & A ME—A 80454
15G2 W32 K, JRORBEHLIAR A SO s 69
(R BR B A2 KT R, FCGR2A JE K (1) £ 254k
i AR R AT FeyR 1 a A5 19 90058 Iy H BE 22
S, PSR GVEYPEFN 7 B S PR 1)
KA AER A B R REAHOCHEIE N | A WFT R
SRR MLGE AS 135 1% Sy BV A OC (1s1801274) ,
ELFE ST Y TR ) 2 % B3 AR S AR 98 19
H#7E TR o ) ARE FCGR2A LR L2254 558
ELPEB A R A
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1.1 HARIHR

ARG I AT 350 9] 2012 4 7 H = 2013
A 4 F IR AE o 2B E 5 = B B KRRk 12
) AS J X 28 Ak | T rp [ R 7 b IX LA
By, AuBIR AIIFF G 1984 4EMEIT I AS A28 Wi

PRt o 295 (91X HR % Sy W)U F Bre A4S 1) 1 1) B 4F
e DEIE ) fE BRE A B
1.2 fLmiFiksT ik

X 58 s AR 90 % R R F A T
WP 25 43 B FCGR2A & H B % 1 1R 2 48 1
(SNP)., HEHUHE 36 FCGR2A 3L SNP 43 UK
J&i ,JH Plink 1.9 FOFHEATHEH22 A0 B] B 2 T 51 4%
PRA 7 A SNP A7 siB e ok . (DICHR ST i 3%
[ SNP(P < 0.05), @AF[A] LRAEE utr-3 i Y 5
A5 WIS, TE 292 4 35 K 205 {5 R X HE
H R AT AR BOE N 4] DNA, SR)5 DL AT
TR i 1 R B SNP ZEATHIE
1.3 SMNEFNFESH

AT AT FCGR2A JE K MR 1 iRk &2
A1k (SNP) , BAREAES B AR TruSeq (Ilumina) .
1.4 FRIESHE

K 384 FLIE MassARRAY®F-55 (Sequenom®,
CA, USA) AT, 22 SNP {37 s S H | R 4% 100
bp F B, FIH Sequenom MassARRAY Assay {2
4.0 (Sequenom, CA, USA)XiT PCR 5|#), PCR ¥~
WA SNP 7 5 9 —BE DNA: PCR K & (5
L) : 20 ~ 50 ng, DNA (¥ & .10 ~ 20 ng/uL); 10
mmol/L MgCl,;1 U PCR i ;2.5 mmol/L dNTP;0.5
pmol/L 5[4¥), PCR ¥ 345588, OAH:,95 C,2
min; QFEH,95 C 30 s, 56°C 30 s, 72 °C 1 min, DA
FAEFR 45 W GQIEH 72 °C 5 min, SAP B ERRH
PCR 14 2 v 36 4% 1) JIE S8R A 1 = W TR (AN'TP)
G, A A7 e DR L RE S fift 52 7« SEE A A 3R (3
9 nL): 0.200X iPLEX buffer, 0.200 L iPLEX
termination mix, 0.041 pL iPLEX enzyme (iPLEX
Gold Reaction Kit; Sequenom),0.940 L extension
primers. JZ WA B AP 94 °C,30 s; A B: 94 °C 5
s, IBK52°C5 s, JEf 80 °C 55, LA EAEH 40 1K,
KL A B O fi I L B R AT BT (MALDI-TOF
MS, SpectroREADER , Sequenom ) X 2 25457 & 4T
AT, oK MassArray Typer X4 4.0 (Sequenom
CA, USA) X th B 2t 47 704
1.5 SitFEaHm

¥ A1 Plink 1.9 K {4 % &b i - 77 vh 4 56
FCGR2A FEH ) SNP 7 BB i A T e it = b 2R
K HI SPSS 20.0 GEH A FEAT IR e a2 o
Hardy-Weinberg “P-fif | 35 D5 754 71 48 457 5 XA 32 4
AR} K5 3% WO P-4 53 Hr >k H] Haploview
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2.1 SEBFIFELER

WACAE B 11 ER 590 191 2L 1) — PRI A ok 2
1, %FH 58 5% AN 90 6] %:f BE &% FH Ah it -
P35 40 B FCGR2A JE PR B 1 iR 22 57 (SNP) .
RGN B F P25, FRATEE FCGR2A JEH (1)
A SR B XS Z I T 7 A4S SNP £ AT,
Hr A 54~ SNP fEHAbSCER P A&,  Jish 2
AR FRATH & LAY SNP (1:161488855 Hl 1.
161481042), SRS FATHLE 292 Hil95 A K 205 15l
BT B R ST T B, A AL S B
S LRI AT 0.01, /045 1 /4> SNP 7 £ (1.
161481042) A4 Hardy—Weinberg “F-fi
22 FCGR2A EFE%& SNP i S &M EEITE ST

fit FE sk B A 20 205 14145 SNP i 5 (BRAM 1.
161481042 11 & R ARG A Hardy—Weinberg *f-
M, RARHARCRIE, AS H SfdRERIEH 4
2% SNP v 1 1 S0 FE PRS0 A DL 3¢ 2 455507 3k
PRUTUR A3 A 7 AS 2H AN 5 A I8 2 21 22 57 O Wi 3%
Giit2E L (P> 0.05),7% & FCGR2A JE[H 4% SNP
PR FE AT RS AS oK,
23 EHAFEEDWH

X7 1 15143182858 1150991486 rs12046367

1:161488855 .rs1542042 HEAT1%E A5 07 , %
& 15150991486 Fl rs12046367 Z [AIfELEESL (&
1),

rs143182858
rs150991486
rs12046367
1161488856 —
rs1542042

Block 1 (0 kb)

[L,]
L=}

Bl 1 FCGR2A E[E SNP {i s §03%E AR &5 7
Fig.1 Linkage disequilibrium (LD) of SNP locus in
FCGR2A gene

Each square between SNP loci on behalf of LD (range from 0 to
100), brunet color means strong LD, light color represents high LD,
the higher the LD values the stronger chain

white represents low LD,

relationship.

R1 AS BEMRREEE —MRIGKZTH

Table 1 Clinical information in AS and Control

Group n Male Female Minimum age / year Maximum age / year ~ Average age / year

AS 350 308 42 18 60 30.3+£9.2

Control 295 169 126 18 76 32.5 +10.1

%2 FCGR2A E[FE SNP (I 57 AS BERBREMBESMUEERENH
Table 2 Allele frequency distribution of FCGR2A gene SNP loci in the AS and controls

1sID position  Alleles(A1/A2)  AlFreq(case/control)  control Hardy—Weinberg test P OR(95%CI)
1518012741 161479745 C/T 0.3188/0.3762 0.8253 0.0589 0.7759(0.5962-1.01)
1:161481042 161481042 A/G 0.06746/0.2853 6.297e-09 < 0.001 0.1812(0.1199-0.2738)
rs143182858 161487863 T/C 0.2013/0.2246 0.114 0.3721 0.8702(0.6411-1.181)
15150991486 161488017 C/T 0.2104/0.2293 0.096 0.4776 0.896(0.6616-1.213)
1512046367 161488585 A/T 0.1417/0.1477 0.05242 0.8446 0.9528(0.5873-1.546)
1.161488855 161488855 G/A 0.03535/0.02927 0.5763 0.595 1.216(0.5913-2.499)
151542042 161489353 A/G 0.08562/0.09737 0.845 0.5338 0.868(0.5556-1.356)

Chi—square test was used for genotype and allele frequency distribution. 1) has been reported.
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Table 3 Haplotype analysis of SNP in the FCGR2A gene exon region between AS and controls
HAPLOTYPE Case(freq) Control (freq) CHISQ DF P SNP
CA 0.1441 0.1409 0.01083 1 0.9171 rs150991486Irs12046367
CT 0.0917 0.09622 0.03063 1 0.8611 rs1509914861rs12046367
TT 0.7642 0.7629 0.00121 1 0.9723 rs1509914861rs12046367

2.4 AS E# FCGR2A EFESMNEFIX SNP B E
RISy HT

XF 292 il AS HE F 205 ) fek R AL TR E
1s150991486 K 1512046367 i 5 k4T SNP 4 243
A0 HT (Haplotype analysis) , AS Fllfid FE & JE & 2
2R THEITFE (£ 3),

3 i #®

3.1 BEMEFRS FCGR2A ERRMEXERE
MRS R

SR ELPEFFAE R (AS) & —Fh i WL 18 P 58 i 1
PR , LA AT REIRES OG5 J0E A I R AR
X IR AR AN T AR, 2% 9 HT B R
PEATHE R ST REAL AT R 2 T B0 A e Rl ST
ANEFTAERIRE T . H R 9 AR AN [F) b X A AE 7E
25 TERRINR 0.55%7), R E R 0.23%, L4
AS W AR AL 2 H ATEAS AR H B, (AT E
A, BRI R RS T OCHEMEN, BT
HLA-B * 27 #b, 1R Z HAh A {7 55t il 22 gk 50 5
AS B EIFRAIDE, T H AS AYAH I R FE A ) g
WA

Kk & meta 70 H745 R BRI B FCGRs
() 223K AT RE A2 iF T PO fih & i OCT RAED), H
FCGR2A FE[A | 1Y SNP 1 &5 (41 rs7551957 Fil
rs1801274) 5 RA SLE K AS %5 [ B i P 955
AR 10721 R A5 B s FCGR2A FE R 2285
5 AS MM FEAEA R R G h 245 RN —3,
Adrian Cortes %18 rs1801274 .rs2039415 55 Wi ifi.
Sk LR B AR R W ARG TS5 AR AR AS WG
FHOCHE . FRATA D 58 76 v [ B J7 HiL DX AS i A
FCGR2A FEH MG 7 K3 s F X LRI T 542
H1 SNP o #,, Horb gl A 35 151801274 i 4., 73 4h 2
A B K A SNP i 5 (1:161488855 F1 1.
161481042) , {HZFRATIIAR L Bk £ SNP {7 15 5
AS PR , FIREAE RO 45 S 2 — B0, it

BB FCGR2A FE R A 2 v [ AR EE 2 9 A
BE AS W) &y AL [N Adrian Cortes i it 38 T
151801274 (T/C) (1) Jie /NS5 vr HE R % | 28 0.487/
0.476 (case/control ) , ¥ Lt 22 °F 78 H FEZ A 55 S5 0L
FEPIBR T, M 0.3188/0.3762, sLFRATHTHI, 1%
JESR—RE KT FCGR2A FIb R AHE AS A CHERY
ifF5R
3.2 FCGR2A EFEINEERMRFiE

FCGR2A JEPR 2 F AR Yok 1q22-23, H
i B 1 S R BR B 1 Fe B 32 28 383K 1 G0 0 41 i i
T, WIEARRAN . EVELN A LS R
Y, = 5 EE R A 2 G B R JF
EAWNY B 0B i aE 2RI REn) | 7E e I
MR T EEAER . MRS , FCGR2A
FER Z M 20 B B g A O B it
ABFFE RN FCCR2A £ 9 HEATHFSE

BEAR AR GEXT AS B SR R f 40 A i 1o R B
TAHNE T, SORFH TSR AR 4
KN A W X 0k DNA il 39 & 4 5 pE A7
LRl DS B SN EL o VR . oy i (B 28 S P |
) 2B 7 5] 1) e 8RS, R X e R] 2 S 00 7 ol
AHAR XTI Y SNP | Indel S5 HA HK
APLH, TH., 5B AR 2 B R R 5
3, XA IE AT R T & B SNP A 57 85, 1
161488855 Fi1 1161481042 5l J& AW 7% 8 & FLHY
SNP o7 55, 3X 2 A7 S BRI I A il i, R4
S R VSN P T NUURTE 2 G = S =P 0
FRATE K FCGR2A JEPH 15t AL Ak o8 S UL BT i 4K
it R I G R SR B T R AR .

FCGR2A R 2815 AS HHCHEM 5T 7EA
] Aboe o &5 R AN — 80, b E o e XN
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