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(=] BW W4 K N1 23 (FGF23) FEH NS T 1 ¢.212-37insC (1s3832879) £
A5 )NER (KD) KaDRaiBkRG (CAL) BtHsetE, 77iE 40 I KD BIL A%, HA 16 FlF %
CAL; 26 B4 U4 DL A fe R L BEVE ot B L F SR A RS SN . 35 PRI B AR BIFFE X 42 FGF23 ¢.212-37insC
(153832879 ) ZAMEMATHIGE. &R 40 6 KD FBILH, 14 6] (35% ) HBILEA ¢.212-37insC (rs3832879) £
A, 26 HIXHRAILE S 6 4] (23% ) HATMA S AN, WAL L BGZA S LR B 22 F RG22 Lo
16 FilfE CAL L 9 4] (56% ) ELAT ¢.212-37insC (153832879 ) £k, 24 BiIRIT%& CAL #ILH 541 (21% )
BAMAS 28, CAL B IL S A CAL [BLFALIR] LA s S o1 22 A Ge i 247 L (P=0.02,
OR=4.89, 95%CI: 121~19.71) . £51& P FGF23 ¢.212-37insC (13832879 ) £ A1 fiE 5L #E KD HY & £
HISetE, {25 KD BJL CAL (&AM, [ hEL/ILRIZE, 2015, 17 (10) : 1107-1111]
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Association of FGF23 gene polymorphism with Kawasaki disease and coronary
artery lesions

GENG Ya-Nan, ZHANG Hong-Yan. Graduate School of Tianjin Medical University, Tianjin 300070, China (Zhang H-Y,
Email: etzhy2014@163.com)

Abstract: Objective To study the distribution of polymorphism of ¢.212-37insC (rs3832879) in intron 1 of
fibroblast growth factor 23 (FGF23) gene and its association with Kawasaki disease (KD) and coronary artery lesions
(CAL). Methods Forty children with KD were enrolled in this study, among whom 16 children had concurrent CAL.
Twenty-six age-matched healthy children were enrolled as controls. PCR and gene sequencing were applied to explore
the distribution of polymorphism of ¢.212-37insC (rs3832879) in FGF23 gene in KD patients and controls. Results
Among 40 children with KD, 14 (35%) carried the polymorphism of ¢.212-37insC (rs3832879) in FGF23 gene; among
26 controls, 6 (23%) carried such polymorphism. There was no significant difference in genotype distribution at this
locus between the two groups (P=0.30). Among 16 children with CAL, 9 (56%) carried the polymorphism at this locus;
among 24 children without CAL, 5 (21%) carried such polymorphism. As for the comparison of two subgroups with and
without CAL, the difference in genotype distribution at this locus had statistical significance (P=0.02, OR=4.89, 95% CI:
1.21-19.71). Conclusions The polymorphism of ¢.212-37insC (rs3832879) in FGF23 gene may not be associated with
the pathogenesis of childhood KD, but it may be associated with the development of CAL in children with KD.

[Chin J Contemp Pediatr, 2015, 17(10): 1107-1111]

Key words: Kawasaki disease; Fibroblast growth factor 23; Single-nucleotide polymorphism; Coronary artery
lesion; Child

[ ik HH ] 2015-02-10; [ 432 HHY ] 2015-04-18
[fE&E I ] B, %, ®imsed:.
LM ] skastte, 4, FATE,

-1107 -



1748 5 101
2015 4 10 A

b E %A ILA R E

Chin J Contemp Pediatr

Vol.17 No.10
Oct. 2015

JI| I 9% ( Kawasaki disease, KD ) X Fr N 2
B 26 IR [ 45 25 & 4F ( mucocutaneous lymph node
syndrome ) , E—MEELKEMLE6NHR S X (K
I i AR S Ry 18~24 A H ) W B4 L Stk &
PAIZPES . KD d5e 35 ) U O I A8 400 35 B
HIt R, Hod DIk 3l ki % (coronary artery
lesion, CAL ) % W, IT4FRFEE N MERE A1)
IEH, KD L CAL KEREAF] 5%, (HAELI
B AN X, KD A3 SR 2 /N J LS A O I B i
WA R, I Hog 8L S shik s retdife . 2
PELDWUESE . O RLB0 Y EZ AR R P, 3k
AT R W] FGF23 W BE 13 & A T BUO I,
B EAABLIE A RAR YIRS, A SCHkES hSEr 2 40
J AT 23 (FGF23) INF 1 11 ¢.212-37insC
(153832879 ) ZZMES CAL BUIHIE ™, (HEN
R WLIZ R M ARGE . AW ST ok R ] BR G HE
BB (PCR) BRI AFE0R, 50 #r FGF23 %
PR ZBVEAEDUR L H R A 00, #R 1Tt 2
A5 KD K CAL & AERIAI S E .

1 ARSI

1.1 RIS

YEHL 2010 4E 10 H % 2013 4 8 H 7E K i L
HERBCHLIZIRIT I KD UL 40 6, Hd B % 26 1],
4B, FHR A2 HAE6S, IR
2724 H, Frg A M KD BIL T4 EH bR 2
Wi br E 12 W 0L s B 2 AR B B LR SR &
CAL™, 2k CAL 4L (16 f], HA B 10 4, «
#Z6 ) 53k CAL 4 (24 ], Hodh 5B 1% 16 1,
A% 8 ) o HEEE B HZ BET TS AR Y R L
26 IR RRZ, YHERR 5 KD AHOCH. S 3=
Hr B 176, ZZol, Fi N8 MHE6S,
SERAERS 36 £ 18 N H o FTAWFSRE AR I8 R AE
R S B i X DU LEE, Hos (9 40 5 % B2
Y PN ZES TSI E L AFRRET
K BERIR2EAC P ZE D 2 e SR L AR
AR ) 2
1.2 FRARE

Wi A AF 9 6 4 A0 R K O 2 mL, A

EDTA HLEEES H, BT -80°C VKA - 7E 1 T HE HL
DNA,
1.3 DNA BJ#REXFA PCR ¥ 1%

A DNA 7] & ( Promega 23 H) ) $2 BN 1ML
DNA, T -20°C F A& . 7% 30k W &5,
519 5'-ATCAATCCAGGGAGGTTTCA-3', Fiif
21 ¥ 5'-GGAAACAGGTCACCAGGGTA-3', Z 4L I
I G MER AR R BRA R A R, TS &
e FE A 10 pmol/uL, PCR VAR R K 50 pl: #5AR
4 uL, MasterMix 22 uL, ddH,0 22 uL, b Fi#EgI4
£ LuL, N HAEE Eppendorf 23 #4271 PCR 4
HAGHAT ROV o P340 94 CHAE Y 5 min;
94°CAEME 305, 58CiR K 30s, 72°CHEfH 1 min,
FEAEIR 36 U5 fefm 72°CHEH 7 min,

1.4 PCR =il F f 5 #r

I 4 uL PCR 72 ¥, 1.50% 35 JIE 0 & e b /i
UK, TEBERBUS BT RS0 T AT AR 43t
S5, WU 323 bp A B A5 FHIEARAS Y PCR =4
35 uL, ZFEAC AT MER A WRHE A PR A ) Kb
AT AR TRB RS A RA /AT,
Chromas FXAE43H7 T AR P25 5 . A NCBI /3
TELR blast X AR R0 A TXF HE A0 #T o
1.5 SHItEHH

K HH SPSS 20.0 Seit 4 r g it 508, it
BGORER HIECFI E 3% (%) Fon, AT
JiE o7 K6 T KD L 00 0o R 2 5 PR R S 5 4
4 Hardy-Weinberg V-, J& K 22 25 0E 43 4 0 LG
BRH K, IS (OR ) K 95% 7T
fFEIX]A] (95%CI) . P<0.05 RESFAGH75 X,

2 #R

2.1 PCR #1&7=#y
PCR Y™ 34 1 H W Bt FGF23 ¢.212-37insC

(1s3832879 ) K &I Ky 323 bp, 43 LA 200 bp K
PARPZEALY) 50 bp Marker TR 2 R UE,
BT R R B 25t , R b A vy 3 = B
bR 2% i 7E 300~500 bp 5% 300~350 bp Z [i], 5 i
Mg R 3, RUISLRAAETEG R, VI
153832879 FEK P (K1) o
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ddH,0 1 2 3 M 4 5 6 17

A 500 bp

ddH,0 1 2 3 M 4 5 6 7

300 bp

B 1 FGF23 ZERE {5 rs3832879 PCR F=4 ik &
A: DL 200 bp Marker %5 F i 2 M AriE. B, C: DAMAIA
[F]2E%4 50 bp Marker WAZIR /> TS hriE . ddH,0: BIMXTIE;
M: Marker; 1~3: XTHE4L; 4~7: KD 41, FAPEXTHEH A BLAA
FRAS 1~7 38728 BARZEARTE 300~500 bp [8]

2.2 PCRFE=¥MFER
FIIF NCBI £ if) 434 B2 FGF23 ¢.212-37insC

(1s3832879 ) (WL ¥ 51, I F iz W ol 75 £k
blast X} I 3 )37 81 47 X% He 43 B, 7R 5 NCBI
Ul N A B9 FGF23 3 K SNPrs3832879 7 A5 1) ik
FEHIRTEE, ABFSE PCR =415 B B9 3E N P 5 A AT

(98% ) . FrAWtoext g des 20 41 (30% ) &
AZARAGIE . T IR 5 AR 1 ) P 25 SR AR
AR SRR 2,

N

B 2 FGF23 ¢.212-37insC ( rs3832879 ) £ & & i
F B H 43 e R A of A A A O C B SE: FGF23 ¢.212-37insC
(1s3832879 ) . Hiskrts MifA C ik,

2.3 KD ASxEBAN CAL H53E CAL AEFEE
S

KD 20 5 Xf it 21 i PR U 050 % 1 45 5 Hardy-
Weinberg i E/H (P>0.05) , HARHMECINE,
20 ] B A FGF23 FE [ SNP rs3832879 i s 22 254k
By JLEE T, KD 2H 1441 (35% ), XFHEZH 6 4] ( 23% ) ,
WiZH FGF23 LA SNP 153832879 3 i 22 25 M43 it
RLEFIGI¥E X (P=030) , $&/~ FGF23
SNP 13832879 fi s Z 5145 KD Sy Bk JoAH ¢
P (OR=1.80, 95%CI-0.59~5.50) , W# 1.

# 1 KD EFxtEB4H FGF23 & E SNP rs3832879 £ &
BAmEgtks [ (%) |

P
2151 (3
C -
X HEEH 26 6(23) 20(77)
KD 4 40 14(35) 26(65)
Ve 1.06
P i 0.30
OR 1.80
95%CI 0.59~5.50
T “=" FoR FGF23 JE[K SNP 153832879 ANEif A “C” Wik,

14 5| B FGF23 JE X SNP rs3832879 i i £
APER KD B ILH, 9] (56% ) CAL &L 5 f
(21%) 9E CAL BIILE A ZZ BN, CAL 5
A CAL U 2H 3% PR R 3855 A 22 e A Ge it e s L
(P=0.02) , #Enizfim 28 KD BJLAE
CAL B M FME (OR=4.89, 95%CI: 1.21~19.71 ) ,
W2,

*®2 FHRIMAKIHR CAL WA FGF23 EE SNP rs3832879
ERBSHAILLE (0] (%) ]

2051 %k Ll
C —
JG CAL 24 521) 19(79)
CAL 16 9(56) 7(44)
Pl 5.29
P1{H 0.02
OR 1t 4.89
95%CI 1.21~19.71
e “=7 FR FGF23 JE 7 SNP 153832879 A&l A “C7 Bk,
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KD LAY O ER 3 F BRI O
96 Mo CAL, J/INJLARAGE O JE 453 5 %) 5 o 2 1) [A
. CAL R AR 22 m W], HAris —2
AL : CAL JE AR L R LAl b, S R
G H GG AR DL B EER Bl bk Y R 545
VIt ALE Z N E M EAEHIZS

AT AE A A= K I (fibroblast growth factor,
FGF ) J& 20 tH 20 78 K S iR iy 2L ey vh &
PR — F e A2 2E AT 4k 40 A= K BT T, 70
RS, FIAER Mg 4. FGF KIEAENL
RNS5— KGR YRE, WMERATR . 400
o, SETER . HEUBE | v KRR 1,
FGF23 J& 27 4k 20 i A= 4 R % FGR19 4]
Wb, N T YA 12p13, 5 FGF i R34
WA —#E, HEAWASRNE I, WANS
TR INRE X430 3 MR F Xk, FGF23 &
BORIETFH L, b s i = A= f o, ZERFIE
OB HURSEIR . B BE S AL 23 B P A 3=
ik, FGF23 iid 5 FGF Z Kok oKlotho M2 ATE 1K,
BEWERHEER, EAEREIEREA ViD AR
M7 T R A EEAVE . ISR & B FGF23 BR
THEBA AR, BRSO ERSR, B
O 9 IIE S H R B LR W B ES (end stage renal
disease, ESRD ) & RILR M 5, F5 ESRD H
E DA R A AR BB JEH, FGF23
H&AEOERK., AZOZEYIRERE . B &4k .
SEE PR 2 ik I A8 A Ko 7 5 vy 7 AR B R O
YIRS ™ HRRSTAR H, FGF23 R0 i 3 1Y
M7 BRI ZE, P RE A O I8 s 25 72 Ak 1 7330
ZE M, X i FGF23 3k K v o5 22 A i 5E B
BT HEENE L.

AWESE K I FGF23 rs3832879 1 5 £ A1k 5
KD %) 5 B TCA G, iS5 KD FF % CAL HA
Kk o e IR K s Yt 5T R FGF 7] A i< £ 1 i
B . WAL RS 5 ViD Ll
L [ R4 A T e AR R Y, S R R
FGF23 5 VitD A 38 18 57 1) 592 240 B 1 - 500 B4
7 7, Faul % 21 g5 4R H i T aKlotho 7E.0 JJE H
WA, 1M FCF23 I ARG MAPK 15518 5,
ATRERAILEI N . AEHHS aKlotho Y FGF23 5 FGFR

BHF (NFAT) {55325, i 700k
% . Troh %5 P4 tH FGF23 i@ it Ca™/ NFAT
BT ONERRVE . AR KRS AR BIE LY
5 KD J¢ KD Jf %& CAL % YJAH 3¢ ) 2 F ITPKC
CASP3 % 1F J2& 18 i #47 Ca”™/ NFAT 18 % & 1E F
(1 20, NFATSs J& BT bk B 4085 7= Y
— RN PR, T — e R T A SRR . 7E
A% N, NFAT I EH TS 4i 2 s
Bl F o B AR FH G A 1 R 4 4B R 7 1 R 2k
NFAT 5255 )8 # 2 B BRI ( calcineurin, CaN ) 193
FEELEY), Hh NFATe, NFATp, NFAT4 3%
FIET TR 4T, NFAT3 f77E T4 45 O EAY
HALHZUANM, FERPEAM T, B 4iEd, Ca™ Ml
CaN T 281 TF BH 2 200 60 P9 955036 fe 98 I g 1) 1 3
B, YN ANR AR A T O O A i ez ik S
PUF AN, M P A B I e, T
b CaN, ffi NFATs LB AL, MIMECEE T itk 40,
U U H AR A7 7 TR AR 9 3 8, G 61477 0 JIL I 3
R A AR .l el AR5 FGF23 J& il
TGS KD B R S, FEUR LRSI IKN K
Pidsi, W CAL &G,

ZE Lk, AR BN, FGF23 rs3832879 il
MBS KD WA AETOH K, H5 KD EIL
CAL 1y & A HAT ARG, FLHLHI AT g 3E o B0 A1
N RIE R G RIEVER, X8 KD L CAL f AL
PEHUE T AR . M FARMRAEA TR D, JF
HEZERRE, RE. K25 Rk 56 2001
BRI, A ZERREAS . i i AH S AT 98 R IE 52
FGF23 1% A7 5 2 5 5 KD J H: CAL & A4 Ry 1)
KR,

(& % x k]
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