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Abstract: Objective To explore the distribution characteristics of rs1544410 and rs7975232 loci polymor-
phisms of vitamin D receptor (VDR) genes in children of Heiyi Zhuang ethnic group in Guangxi and their poly-
morphism differences from children in other regions. Methods A total of 115 children under 14 years old of
Heiyi Zhuang ethnic group in Guangxi were selected as the research subjects. The rs1544410 and rs7975232 loci
of VDR genes were genotyped by multiple single base extension (SNaPshot) combining with DNA sequencing.
Then this study compared the distribution characteristics of rs1544410 and rs7975232 as well as their differ-
ences among children of different gender. The distribution frequencies of genotypes and alleles of VDR

rs1544410 and rs7975232 were compared between Heiyi Zhuang children and those in other regions.  Results

There was no significant difference in the genotype and allele frequencies of VDR rs1544410 and rs7975232 a-
mong Heiyi Zhuang children of different gender ( P >0. 05). Heiyi Zhuang children in Guangxi had signifi-
cance differences in the genotype and allele distribution frequency of VDR rs1544410 from the Tokyoite of Ja-
pan (JPT), the Yoruba people in Ibadan of Nigeria (YRI), the Gujarat Indians of Houston (GIH), the Iberi-
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ans of Spain (IBS) in the 1000 Genomes Project ( P <{0.05). The genotype and allele distribution frequency of
rs7975232 in Heiyi Zhuang children were significantly different from those of YRI, GIH and IBS ( P <0. 05).
The SNP of rs1544410 and rs7975232 loci of VDR genes in children of Heiyi Zhuang ethnic

group in Guangxi are regional, which can provide a scientific theoretical basis for the prevention, diagnosis and

Conclusion

treatment of local VDR gene-related diseases.
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R, WFEE R BT VDR 3 N 5848 55 35 A5 2R P 1 &
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Z4M (Single nucleotide polymorphism, SNP)®, i
Tt SNP Z 25 M T fa s gt A% DI 5 | /2 748 2 Fh e 9 &
Ak, BATE NSNS IRGE LA 22 A SRR
S 8 VDR 3 [H Ih B Ay B R, rsl544410,
rs7975232 {37 p5, Y He PRI RN 45 £ B R AR AR A T b
X AN [ i 2 1] 22 S HRGE 25 18 A — T 7E ) 75 BB
JLFE 43 A I 5 0 A DL AR TE . AR KT 5T 0 e B 115
i) 75 2O L 3 R BF 5T X 42, 43 A H VDR 3t A
rs1544410,rs7975232 43 15 F PR 78 0 4 7 3L PR 43 A %
s b At XA [ o A TRE 22 S L L R i &
F5E VDR FEAS [R) i X R e A -5 45 Rl i AR 56 M
AECE R R BF 5T 3L R 2 HS AR
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1.1 BFgExt4% EEC 2018 4F 5 H—2019 4E 5 A 1
I B )L PR e 2 AR A il R L 3 R A REAT 4. A
P QR <14 2 QIR R8I . KB fAr IEH : ©
JLEALZE = AR Ry Pg BACH: s @ JLE A A M (8 M
PN RIEIFAES SR, EMA 115 %4, 5
66 4. E 49 4 FWR 3~12 %, AR &tk
B 5 2 10 B 22 B3 2% dF R AL

1.2 Fik

1.2.1 DNA $2H R A 586 4 40 J8 ik i 2
ml, & T EDTA Hi ¥4, 3500 r/min, 15 min B0 B
EJR M . SR RO RE B 3 K 2 DNA 482 B 5
EIEHDNA R AE A B W 45, B A -80°C IR A7 15
m,

1.2.2 BI¥¥it @i primer3 LB A Chttp://
primer3. ut. ee/) W5 ¥, ZHEHE SR A W TFE (LR
ety A WA dl A . P4 rs1544410 f A5 0
rs7975232 PE IS W 1,

F 1 rs1544410 L &0 rs7975232 L A5 ¥R 51

EZY Xy I35 -3") F=H) K /N (bp)
rs1544410 W5 AGGAATGTTGAGCCCAGTT 99
TFUisl¥ TGAGGAACTAGATAAGCAGGGT
WEMBY CTGAAGCAGAGCCTGAGTATTGGGAATG
rs7975232 FWEIY CAGCGGATGTACGTCTGC 181

Tl GCCGTTGAGTGTCTGTGT
MBI Y CTGACTGACTGACTGAAGGCACAGGAGCTCTCAGCTGGGC

1.2.3 PCR¥ MM R 15 pl RNIER, Hf 4
5 2.0 pl BEMg DNA,10X Bufferl. 5 pl \Mg” 1.5 pul |
1 UTaq M#.0.3 pul ANTP.1 pl £Z8 PCR 5|49, #I 4 1
RBUHXGE K AN 2 2 15 pl S FEAMRAT O B A GE
B, PCR [Nk A AR M e 28 4 Wl EDC-810 PCR
AL R4 :95°C AR M 2 mins §M I RE P 95°C X3
min, 94°C X 15 s,55°C X 15 5,72°C X 30 s, 3t 35 &
W, )5 72°C ZEfH 3 min,

1.2.4 PCR ¥4tk PCR ¥ BJGH 3 pul 7= H
0.2 pl Exol(Fermentas 22 F]) 1 0. 8 pl Fer-mentas 2y
)27 1) FastAP 4tk

1.2.5 ZEfRRN  JEM A FR . PCR 729 2 pl
SNaPshot Multiplex kit 1 pl ZEHGIH) 1 pl L IKENZE 6
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pl o FEMR AL F:96°C X1 min; 96°C X 10 s,52°C
X5 s, 4 30 MFFF 60°C X 30 s,

1.2.6 SNP4M#Hr HU1 pl WA 10 pl buffer,95°C A8
P£ 3 min, 37 B vk /K 3. B P AL CABI3730x1) ., SNP
W GeneMapper 4. 1 #4587,

1.3 HAbRWG X EHFZ SRR sl fEL
Ensembl 3 K 20 8048 )& (http: //asia. ensembl. org/in-
dex. html) 3K B F A % K 4 31 % VDR 3 K 47 A5
rs1544410,rs7975232 7E H A R % b X JE K 2 25 1 4)
L4 Siit2E ik RJH SPSS 25. 0 #4447 5 1Y
GEit oA I B BT 3 DR AR A A6 R R R
K H Hardy-Weinberg 5t f% V- fiij 1 2 6 30 B AR A8 R 1k
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PIME R AR L, B K 0 =0. 05, P <<0.05 B2 2,
SAESIFE XL, 45 50 45 50
2 2
AR L . . 4,000 ¢ CA
2.1 SNP {ii /5 Hardy-Weinberg S ffi f1 3% [F %1 43 1 /e / 4,000 :
VDR [ 7 5 rs1544410, 157975232 S AP M 28 L0 ik '
Hardy-Weinberg P 50 /057 . BT 00 5 2 PB4 & 4 og0 _ \ : Qf\ s\
Hardy-Weinberg V5 , fif ¥& A #f 27 H A B (K0 % M 0 -
(P>0.05), R HAMRFENE, rs1544410 {7 S AFTE A B
CC CT WifhFE R A, FE R ANGERI G 1, rs7975232 FEA N CCHEAMBA B A CT EHAEA,
B 1 rs1544410 fir & 3 F A g H
45 50 36 38 36 38
= 5,000
4,000 ; A 4.000- ¢ : 4,000 £
3,000 4 _ 3,000 ]
2,000- _ 2.000 | 2,000-
1,000 l\ _/\ { 1.000- _ \
0 e = LY 0- —A-—__,d._. 0 =l -.—\nq__
[36.8 [36.7]
A B C

HA N AAXHA KA B Y ACEHAEA ;Ch CCHERHA KA,
B 2 rs7975232 fr A H A g R

2.2 VDR A rs1544410.1s7975232 SNP 4345 |~
THEE RO L3 A VDR 214 rs1544410 £ KB CC
MCT AL C AT S EwML Ep o251

LGt m X (P >>0.05), W#E 2, rs7975232 KX B
CC.AC.AA FIZEf 3K A LC 78 5 3 M2 3 vh 4y A 2%
SIS FE X CP >0.05), L% 3,

F2 VDRERE rslb M40 RSB E BERTIILERNLER

I PR A e e |
FE R A T 5 n e P e P
cC CT C T
rs1544410 <<0. 001 0.984 <<0. 001 0.985
5 66 58 8 124 8
5'e 49 43 6 92 6
)5 115 101 14 216 14
#®3 VDRER rs7975232 (i m M E AEREILERMLLLE
F A R e |
FE R A7 5 ezl n Y P Y P
CC  AA AC C A
rs7975232 0.419 0.811 0. 333 0. 564
5B 66 31 6 29 91 41
© 49 25 3 21 71 27
J¥ e 115 56 9 50 162 68

2.3 VDR %[ rs1544410,rs7975232 A [A] 1 X | R 5
B S R Hr. ) PR ACH: L rs1544410
FLR R 2y A L2 FE R R 5 1000 Genomes Project
) JPT.YRI.GIH.IBS 2R A& i ¥ B X (P <
0.05), W3 4, J7 P B A L rs7975232 5 1000
Genomes Project i YRI,GIH.IBS 2 % H S il ¢ &

(P <0.05,WFES5,
3 itig

VDR & 28 [5] B S 3 327 14 R0 H R B 0 38 32 1R &K
RN RE R 22— AR S| 2 — o e A A of P s S IR 10
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T 8] 75 0 35 PR 7 e BRI S . B o AR BOR
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X4 VDREMR rslSAMI0 M EEFAMNMEMERSATMESZRMEABERHLLR
FH R Y B
21 51 n XZ P XZ P
cC CT TT C T
I B AOH: 115 101 14 0 — — 216 14 — —
HCB 103 94 9 0 0. 680 0.410 197 9 0.642 0.423
CDX 93 82 11 0 0.006 0.939 175 11 0.005 0.941
JPT 104 79 25 0 5. 252 0.022 183 25 4,739 0.029
YRI 108 55 42 11 38.382  <C0.001 152 64 42,784 <<0. 001
GIH 103 30 58 15 79.952  <C0.001 118 88 81. 366 <<0. 001
IBS 107 33 54 20 77.850  <C0.001 120 94 86. 223 <<0. 001

7 :HCB.CDX.JPT.YRI.GIH .IBS #y 3t B & & % fr 3L B 97 % %3 25 K JE T 1000 Genomes Project; HCB: 4t % 7k A ; CDX: T X
R R AGIPT: B AR FEAYRLENE BRI EFEHA LS E AGIH: £EKST H W F 44508 % A 1BS: % I F 47 th A

TA,
x5 VDREMR rs7I7T522 I EEFABMMEMNERSAMEESZEMBEABEDNLLR
3 R Y & e x|
21 5 n b P v P
cC AA AC C A

I R AOH: 115 56 9 50 — — 162 68 — —
HCB 103 55 10 38 1. 041 0.594 148 58 0.105 0.746
CDX 93 43 14 36 2.777 0. 249 122 64 1.114 0.291
JPT 104 45 11 48 0. 889 0.641 138 70 0. 846 0. 358
YRI 108 20 42 46 38.390  <C0.001 86 130 42.784 <<0. 001
GIH 103 19 22 62 24.404  <<0.001 100 106 21.715 <<0. 001
1BS 107 25 40 42 31.925  <<0.001 92 122 34.106 <0. 001

7 :HCB.CDX.JPT.YRI, GIH.IBS #7 2t B & K % fr 4 B 47 % # 3% 24 K JE T 1000 Genomes Project

MIEF A0 K, %34 & B VDR 71 £ 4~ SNP
I X B SRR I &R R B O, I AL AT AR
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M 8 ANt b &7 A1 6 A IE g A% A B 28 B B BT
WL 2 75 ANEEEES . VDR Tz 0 A TR 9 41440
JLrF L BT 4 A B RN R AR S R AN, 7E I
TRAR G U PR A T R G0 28 22 40 0 2 ol 47 88 400 i g v
WA A,

H ST & 3L, VDR B9 SNP 548 7 B st |
PRI SRR R L B S MR L S5
g1 IR R O R AF 2 A A K . Zhao DD
SN ZEEE M K B, YN LB g v Apal B [A
(rs7975232) SNP 2 #| 5 7k/E . {H BsmI(rs1544410)
LSNP X L 3 0% Wi By SRk 1 2 A AR /N, Li )
ZLSIRFSE % B, VDR R R 19 7579232 i 5 A] g5 HH [
DU B 22 40 1 1 A0 8 8 1Y & A 56, B Apal &
PR R0 451 23R 114) 8 4R 70 T BB 5 £ 40 B T A SR XU 388 i A
X, Al-Ghafari AB 257 fE Vb 82 A rh 858 & 8, VDR
SNPs rs7975232 1) SNP 34 fin B W J (1 %& A2 KU i
rs1544410 SNP FEAK T B W 19 & A2 KU $278 Apal
Hl Taql SNP 7] GE 8 HIAE V0 F¢ N B W 9 1912 W A b
&Y. Pepineli AC " HE5E & B, VDR ) SNP 5 i
G 1 & A2 A e B rs1544410,rs975232 i &5 SNP &
— 234 —

JCH FRA Y 5 R XU A B N 22 A T Il R E X G, D
I HIFFE IR B[R] — 3 PR 05 7 S [R] b XN R ep o] R
FEORNF B L AR ARFE ., B T 7 A [
X AR B sl Fp i VDR 35 K £ 25 Pk (0 43 A Fl 2 ik 25
5. o SNP 785 95 1 2 W A IR AR 97 55 0 v 1
FHEE AR 22 3 4K 4l

g RRE AN 2 DB R o fife)
PO AE X, BAOHE 2 E D - EEN LR, R
J& PR RPN BN AR RIS h R
IV BACH L VDR A rs1544410 Hh CCLCT %
PRIAY 5 Lb 43 5 oy 87. 830012, 17%, AL B C 2
93.91% . rs7975232 R A CCLAC H A5
48.70% .43, 48% A K C R 70.43% ., P4 SNP
A7 A5 3 PR 7R 0 S5 A7 5 PRI AT 3R A AN [ P il JL 2 vp O A 22
SIG I EE L BEn R HI %) VDR 2K SNP 4351 5%
Wi AN B &2, 76 43 HF VDR W4~ SNP 37 s 5 HoAth 5 555 A
KM AT LU 25 R B0 JE B o A s, ok Ah L 3R
AR5 T AN A TR (1000 Genomes Project) fiff 58
B4 AT I . T AR AR b e 3 2
BEOFBLAL IR A & B 0, AL 45 BN L 58 92 9 IR O Y
14 A~ 2 F0 4l XA 6] N RE b 2500 AR 366 RO o2
Bl Bl T AU LA LR A b, 3 i & B —
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F1 rs7975232 F K 70 A5 A0 B R A 6, 25 R L, )TV
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ZE LR . B ACH JLE VDR A rs1544410,
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