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RN — BRI B B B 225 ( PCR-RFLP) 24T £ AR K 159 2k 2 D S = P55 JLEEF1 78 F1EH L&
(TR 42 &K D Z 4R (VDR) K Fokl 5 i 27854, LA 22 ] VDR JERBUMAE R H 4%, LR 4
A F D e Z A LA B4 LY VDR LR FokI {3 f5 56 R &Y 43 A3 45 2R 43 50 o4 . FF (37% ) , FE(51% ) , ff
(12% ) F FF(18% ) ,Ff(55% ) ,ff(27% ) , 4L Z [A1 A 25 S+ B (X001 =9-210, x° =13.3880,P <0.01) ;4
Pegs B LAIXT HRZH L3 ) VDR FER Fokl {7 g S5 R 43 AR 0K 53 51 Ry : F(63% ) ,1(37% ) Fll F(46% ) ,£(54% ) ,
P Z AR BETE( x° =6.18, P<0.05) o {55k L F 25 (00 5 K 433 4 2R B (3 i T 5 B4 AT (63% vs
46% ) Wil 2 [A) 4 22 5278 i 350k 5 Wi A EB UL £ S LR i I X R4 (37 % vs 54% ) . 5 VDR
FokI BUINL S M ZASMETRE S 2 AE R D = MEAREERE 1935 1% ) B A %
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Association between vitamin D receptor gene polymorphism and vitamin D deficiency
rickets

WU Sheng-Hu, YU Xiao-Dan, YAN Chong-Huai, SHEN Li-Xiao, YU Xiao-Gang, ZHANG Yan-Ping, ZHANG Jin-Song,
JIN Xing-Ming, SHEN Xiao-Ming. Department of Child Health Care, Shanghai Institute for Pediatric Research, Xinhua
Hospital, Second Medical University, Shanghai 200092, China ( Email ; wshenghu@ hotmail. com )

Abstract: Objective To explore the genetic susceptibility of children to vitamin D deficiency rickets through
studying the association between Vitamin D receptor( VDR) gene polymorphism and vitamin D deficiency rickets. Methods
One hundred and fifty-nine children (100 boys and 59 girls, aged O to 2 years), with new-onset vitamin D deficiency
rickets were enrolled. The patients sampled from a community of Jiamusi City, Heilongjiang Province. Seventy-eight
healthy age-matched children (46 boys and 32 girls) were used as the controls. VDR gene polymorphism ( cleaved by
restriction endonuclease Fokl) was analyzed by polymerase chase reaction-restriction fragment length polymorphism ( PCR-
RFLP). The frequencies of the VDR genotype and allele were compared between the two groups. Results The
frequencies of FF', Ff and ff genotypes were 37% , 51% and 12% in the Rickets group, and 18% , 55% and 27% in the
Control group. A significant difference was found in the frequency distribution of the VDR genotype between the two groups
(Xg.m(z) =9.210, x* =13.3880, P <0.01). In the Rickets group, f allele frequency was lower (37% vs 54% ), while
the F allele was more common than the Control group (63% vs 46% ). Conclusions There is an association between the
VDR gene Fok I polymorphism and vitamin D deficiency rickets. The individuals with the F allele are more susceptible to
vitamin D deficiency rickets. [ Chin J Contemp Pediatr, 2006, 8(2) :121-124 |
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D 24K (vitamin D receptor, VDR) 3E[X Fok I {v/ &5 %
SR AR G, AR 0% & AR i s
Gy lEbE

1 Xg5F*

1.1 3%

WFFEXT G2 e VLA AR T 3 X 0 ~ 2
A POFJLE BRI TC S KR o
L11 Afksmen LA 1986 4F LA i & iy (%2
LA B A T %8 ) iz Wibn o, I AR 3 I IR 2%
WIS X 2R R 2 2% R e B R Tl ( bone
alkaline phosphatase, BALP) 2%, /855 7 MR SZ )L
Pl 428 D Sz M 507 257, A o A0 2
I ABEXS G . BT BN G bR AP s A G
PEPG . BERERII 0 ~ 2 21l IR 1A 1% 2l 48] 4
SEARFARAE (ANt JoTsk 20T XSGR U - g X A
BRAE) By JLEE 159 5], 3 2003 4F 10 J] & 2004 4F 10
FAZH DO & A 9 i L. 55 100 4, 22 59 4l
FE0.5~24 F 101 A,

1.1.2 xfmza [) S Bl LAl B 78 3] 1 L3
5546 i, 2 32 B, AFWE2 ~24 H P 13.2
1.2 7%

1.2.1 HA&AZE

(1) Pl ) 46 < S A B B AL 25 TN B R AT R
PR, WA EENSSS LR PR B
WHREgEER D 58095 AL JLEMEIETT
X ILEGRESF VA HEE R D A5 1Y £h
FeAE N JLE R H BRI S AME S g A A
P s A AR S AT A K R 2 A i
M2 s 4, TR RS RS — AR UEEA T AR LI
MRAEL

(2) ATy s & A& U LB L B2
Uit AL IR 7 R EOK ] LB K,

(3) VA A BE 10 25 4% « ) 645 B2 09 % 4% Bl
BLIEFRE 20 13 [F) 4 , TERI IR ) B 25 o Jm Ta] B 1 4> )
UCLATRIRE ) 1) 45140 [R) 5 26 A 38 L2 1 R4, SR e
Fr—BER S . 4 Kappa K255, BT A 72 & 1Y Kappa
EHIINTF0.75 ~ 1, R IE A ()46 1 B ()45 BE 44T o

NG il R BRI 1 45 LR
ol BRI N BT 7 R AT R 5 4, T HEA
HEBRAN [ [ ) 5 22 [A] () 1R 22 .

1.2.2 &% #HdE N4 DNA fhiE RAER
Jikil 4 mL,EDTA $t#é. FIEE2H DNA fhid il &
$EHUDNA, - 20°CRAF

PCR ¥4 : LR 3R 7 54 R PCR 48 (9514«
P,: AGCTGGCCCTGGCACTGACTGACTCTGCTCT,
P,: ATGGAAACACCTTGCTTCTTCTCCCTC, Jz I 44
RFUR 25 who B A5F R :95C HiAEHE 5 min,
95°C A5 40 s,60°C Bk 40 s,72°C HEAH 40 s, JEFR
30 [8,72°C ZEf#i 7 min,

R P PN DD i il 1) 48 5 < 4 Tmg §7 39 P20 A
SR EPE N YIRS Fokl 5 U (4K & 1, 37°C i 1k
4 ho BV 2% W9 SR REAE e L UK 20 By 2 R AR
Hrf, Ff(265 bp,196 bp,69 bp) ;ff(196 bp,69 bp) ;
FF(265 bp) .

BEPRIN - 25k oA D) Tl T U1) 6 G W o Ry B
Ff ff B PCR =94 5 1], dy b1 W e % i
ABI 377 W P ASGHA TN T

1.3 HimsbE
FHEE P R0k 3 0 GE 0 ) 2 FWS R 4 Fokd

FEPRI A R FLA A B PR 04 43 A A%, iR Y6 28 Hardy-
Weinberg 5t 1% S 7 4 56 J5 , % F Statistics 4. 5 for
Windows HATGETH 3o 20 2 ) 9 22 PR AL R 45437
FE AR I 22 5 xRS, SRR AT BRI R
ARSI, 07 3 XA B i 1) 2 s A e i 2 Y
A, PRI S 5y A AR, DA O PR AR
11208 A 534, AP Fokl BE K 22 25k X
PR A 1) TT k. GEit KB K o = 0. 05 (XL
) ,P <0.05 JyzEmf B EE X,
2 HR
2.1 VDR ERBHEIILEE
VDR H& DA BT 4 DL 1

265 bp—]
196 bp—|

69 bp—

E1 ZRASHERSAIKE Fokl.1:Ff(265,196,69 bp) ;2. ff
(196,69 bp) ;3:FF(265 bp) .4 FHPEXT IR ;5 . B VI ;6 : pUC19/Mspl
DNA Marker,
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20 10

F 10
TTCTTACAGGG A CGG AGGCAATG G Ct

I

Ff TTCTT ACAGGG ANGG AGG CAATGGC
i

Mot NMMN il f i

20 20 30
TTCTT ACAGGG ATGGAGGCAATGGC

(\1\ il

B2 VDR EH Fokl i &5 & A5 B

2.2 VDR EEMFLER

30 o SR PRI 0 S« 3 A %o il ) 7 A T A A
JEANIE , 45 RESE  FF LR A VDR JER7E 5" 06 &
A T—C 57 G H ST ATG 287528 ACG,
{AEH R 6 A% AT R J5 A2 AE IE 5 1 ATG i 46 %
55 1 £f FEPI R VDR JE K 5" i £ 78 P AH B 6 4>
BRI G 21 ATG( WK 2) .
2.3 Hardy-Weinberg j&{& T &0 16

S VT B PR R AG T AT FEPE X FokT Pl Y
A3 T T Hardy-Weinberg i8HZ PR 40 . 2048
THeE K 55, VDR B[R] FokI 037 s &5 0 5 X 23 A 75 &
Hardy-Weinberg i 1% 57 7 (9% # 41: x> = 1. 2811,
P>0.05; %82 . x> =0.8342,P >0.05) , i iZ4H
TORFEAT B AR
2.4 MEFHASXEA VDR EEEMEMER S
IR LL i

VDR H: [ Fokl i f1 22 A1 5 M B 2 1] ¢ &
LR 1, A 4L Xt B84 JL#E ) VDR JE A Fokl
Prad JE A o B B 2 RA R E N
(P<0.01) ;P20 JLEERY VDR JE[H FoklI £ 55 5543 5
HAmMREEERAE R EMN (X =6.18, P<
0.05) , flpffs 8L F S5 PR 4 A1 4 232 ] il v T
X HRZH AR (63% vs 46% ) I 2 [0] 1) 24 34 1 3%
P 5 AR B8 L £ A5 67 J PR ST 3 I8 251K T X i
(37% vs 54% ) .

F1 HEFASIEA VDR EERBNEMEE S
EE= ) AR (%)
T VDR B #L g EAvE e
FF Fr ff F f
X RZH 78 18 55 27 46 54
fmeal 159 37 51 12 63 37

aXg.onz) =9-210, x* =13.3880,%* > x5.01(2) » P<0.015 b * =
6.18, P<0.05

2.5 VDR EFSEHSMERSRMEZEXRRY
ZITE L OIS
VDR FE[H 2 251 5 400 B Byl bk =2 8] 5 2R 19

Z e MIH T IR 2,
*2 VDREFEZEMEMBERSBEEZEXENS
RS EASHER

A5 i ' P

FoklI -4.3368 0. 0000
R R 2.4032 0.0171
A B -2.2058 0.0285
BEZE AR H BRI ) ~2.6460 0.0088
A = A e R D -2.0821 0.0385
AR AL ~2.4794 0.0139
HLE AR H IR i) -3.5708 0. 0004

DAY A )45 vh 29 N8 K VDR JE 2 28510
A AR, U ) A o AL i R FH 22 0038 4 [n]
F5 0T, AHEBR B2 IR 8 T4 1l ad 2 o0z 48 ml
A3 A K B, e 2 ik A L B AR A0 01 U9 D7 R 3 A 7
AR Fokl AR MREE AR B K REZR I 4K H I
] LB AR B4R R D JLE A R FL ] A
SRS KL AR H BRI E], & TR A R A A B9
BF TR B2 N R VR G IR IR A 1

3 it

VDR R 2 8505 50 10 ¢ R B 432 I 5
#HmyeE! . ENET VDR BN Z A0S
ARV 22 18] 1) 5 2R 0F 7 W IS 48, 2R 4 2070 331
W58 T Bsm 1,Fokl, Taq T 2543 i1 22 25V 5 1004595 &)
JEMEZ [R5 2R (ST 45 RO A —3K.

ARG TR, A 295 LA B L E Y
VDR FEH Fok 437 1 35 PR 76 711 25 437 35 PRI 43 A 431 % 22
SRR X PR L F AR A R
W 4k 5 T0 B2 AT (63% vs 46% ) 5 TR s 18 )L
£ AT BT I AR T X BB (37% vs 54% ) o X
AFFELE J 5 Fischer 21 B BFFE i — 3, I H.
FokI i g FE N 2 8 S Z M R EL L £
28T, HEBR T8 22 R W 52 i J5 AR SR A7 TE , X 4
7 FokI {7 15 3 H 22 25V ] 8 5 v [0 0 A 45 s £
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