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[BE] B8 WIHE R R 30/ B8 K, B R 8 (SLC30A8 ) 2 A (1513266634 Fil
1s3802177 ) FIZE 11 1% S BR W R 2 1 D (PTPRD ) LA (rs17584499 ) FANZTF IR 22 25 15 g U X v %
AETE 2 BUBHPRIG AR OCTE . 5k RITEIRTHLIX 40 % LU E ATEAT 75 o I RS 2 A e it 06 % (1) 45
PR, R 2 BUHEPRR 1 758 ] ORI AL ) , IEH XS I8 1 970 44 (RHB4L) , JEBA/MNE ML 3L K4 DNA, %
H: SLC30AS il PTPRD &K 3 A~ H AR 5 (09 38 R g A5 4G I, A 55 2 OB FRIR I C R . SR
SLC30A8 K& [FI v 1 1513266634 1M i o 21 (1) J PR U 3 (CC L CT A1 TT) 4351 28 35.9% . 48.2% Fil
15.9% , S EL1N 33.3% ,48.8%F1 17.9% ,HHIRIGLL C 2545 KRBT 4 s T B4 ( x> =3.986, P=0.046),C
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[Abstract] Objective To explore the relationship between solute carrier family 30 /zinc transporter,
member 8(SLC30A8 )gene (1513266634 and 1s3802177 ) and protein tyrosine phosphatase receptor type D
(PTPRD) gene (1517584499 ) single nucleotide polymorphisms (SNPs) and type 2 diabetes in middle aged and
elderly people in Nanjing area. Methods Genomic DNA were extracted from peripheral blood of 1 758 type 2
diabetic patients (diabetes group) and 1 970 healthy controls (control group ) who had received 75 g oral glucose
tolerance test and questionnaire survey. All patients were all over 40 years old and came from Nanjing area.
Genotypes of three target loci of gene SLC30A8 and PTPRD were detected. Relation between type 2 diabetes
and genotype distribution were analyzed. Results The frequencies of the three genotypes CC,CT and TT of
SLC30A8 rs13266634 were 35.9% ,48.2% and 15.9% in diabetes group and 33.3% ,48.8% and 17.9% in
control group, respectively. The C allele frequency in diabetes group was higher than that in control group
( x2=3.986, P =0.046). The risk of type 2 diabetes for C allele carriers was 1.158 times that of T allele [odd
ratio( OR )=1.158, P =0.005]. The frequencies of three genotypes CC, CT and TT of 1s3802177 were 35.3%,
48.2% and 16.5% in diabetes group and 32.1%,49.9% and 18.0% in control group,respectively. The C allele
frequency in diabetes group was higher than that in control group ( x’=4.085,P=0.043). The risk of type 2
diabetes for C allele carriers was 1.162 times that of T allele( OR =1.162, P =0.004 ). The distribution of CC,
CT and TT of PTPRD rs17584499 in control group(81.9%,16.9% and 1.2% )and diabetes group (82.4%,
16.5% and 1.1%) was not different ( x>=0.274, P =0.600). Conclusions The polymorphisms of 1513266634
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and rs3802177 in SLC30AS are associated with type 2 diabetes in middle aged and elderly people in Nanjing

area. The C allele might be a risk allele of type 2 diabetes. There is no relationship between rs17584499 in

PTPRD and type 2 diabetes in this area.
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7 SLC30A8 %A (rs13266634 .rs3802177 ) Al PTPRD
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BE IR ATERRAE : (AR AE 40 J8 % DA |
(2)OGTT 25545 At B 1A 41411999 4F ) il 72 1Y
ZWrbRdE . 25 I8 A =7.0 mmol/L 8{4& J5 2 h Il
BE = 11.1 mmol/L, JF 2559 58 S 505 s HERBR 1 BB
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1.2.1  $ESMNRMIEHNA DNA - BAMNE L 2 ml, ff
FH DNA $2BGR 5 & (TIANGEN A 6] ), #% B8 {5 -
AL BREEISE R 20 DNA : BUAAEIPTEEIN 2 ml, A
HEH KRS, MAZ P GE, IR 5 E T 65°C
KV, Ta7 %5 250 (3 000 t/min,r =160 mm) 3% &%
HIMATEK L IR e —2F LRV I =W
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r =160 mm ) J7 K W B AL TROA B I 25048 L A
250 w1 P TB, ZRHHE 5 min, 25.05(5 000 1/min,
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HEFT Mass ARRAY 437, 45 1 35 R A3 RG22 5 (At
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PRIGAFEAIGIRFEAEUNZR 1~3 Fis PRI AL AR AR
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LA (1517584499 ) 11 5L R 43 7 451 R 24145 A Hardy-
Weinberg V-1 . 25 2 PR 57 s R 41 5 68 R 2H 22 1]
(R P ) A 0 R A S B A A 22 S, W IR 28 55 Pk
L) ATt B AR R B0 R N R AL
2.2 FHEHFNLE 2 BIFEIRIE A OCHE  SLC30AS
] 1813266634 37 5 A5 45 SR 15 1 CC.CT A1 TT
3 PRSP AL X B2 3 AP LRI (CC L CT Fl TT) Y45
RPN 33.3% 48.8%F1 17.9% , A BRI 4153 51 g
35.9% 48.2%F1 15.9% , Ml IR AL C % o L PR 4 %
T B ( x2=3.986, P =0.046 ), IL,3% 4, Z4F 1% |
PR AR FFE RO TE I, C S i R A 2 2 Y
T VR IO XU J2: T 25037 FE 19 1.158 £i5( OR=1.158,
95%CI:1.046 ~ 1.283,P=0.005), 1 WA FI a1
BRI P2 25 AT it L(P <0.05), L3R 5,

SLC30A8 LA 153802177 o7 s A MI453] CC.CT
F1TT 3 FpELPRIAY X BRZH 3 FPJER AL (CC.CT FITT)
BRI H 32.1% .49.9% 1 18.0% , 4 IR £H 43 3]
M 35.3% .48.2%H1 16.5% ,EFLH C S5 JE R
B TR ZH (2 =4.085,P =0.043), W3 6, &K IF
SRS PR AR E IR EUS , C AR SRR R R 2 A
BEPRIG I IR 2 T S8 LR A9 1162 £5(OR=1162,95%
CI:1.049 ~ 1.288,P =0.004)., 7 @EALRI | Z45
W R A EE R BN IE S P A 25 R G R
M(P=0.053), TR AR AL | PR LU AT i 3 vk 22

Fz 1 SLC30A8 JEH 1s13266634 3 1 1
TR FEAR I RAFAE (a5 )

Ve TSNS T
AR (%) (kglr’)
R IE 2 1737 746/991 64.31 +8.57 252 +3.46
Xof MR 1950 611/1 339 57.69+898 23.59+3.16
Xzﬁ/ tﬁ 53.28 23.01 5.63
P {E <0.05 <0.05 <0.05

(P <001), £ 7,

PTPRD 3 [K rs17584499 {if s 6 I 4% 5 15 5|
CC.CT HITT 3 FhE PRI BEPRI AL 3 FhEEH AL (CC,
CT 1 TT)HR 251K 81.9% .16.9%F1 1.2% , % I
5K 82.4% 16.5%F1 1.1% , T £H 257 Fe PR A R
TG 25 ( x’=0.274, P =0.600) , W55 8, Z4% 1F

4 SLC30A8 FEPHT 1 1513266634 H K #1453 fi

) FER (%)) SN
4B B (%)
CC CT TT C T
WEIRIRZH 1737 623(35.9) 837(482) 277(15.9)  60.0 40.0
YR 1950 649(33.3)  951(48.8) 350(17.9) 57.7 42.3
X 1 4.007 3.986
P{H 0.135 0.046

1 : SLC30AS : IR WU AR FE 30/ FEFGZE IR, bt 8
=5 SLC30A8 KL A5 1513266634 5 T2DM MR
1513266634 B {H SE{H Waldx*{i P{H"® OR(95%CI)*
Additive®  0.147 0.052  7.960  0.005 1.158(1.046~1.283)
Dominant” 0236 0.097 5923  0.015 1.266(1.047~1.530)
Recessive® 0.168 0.076  4.878  0.027 1.183(1.019~1.373)
AR PR AR IR TRAE 5 BRI T . RR vs. RW
vs. WW;» AL (RR+RW) vs. WW;© Batf4A% ] . (WW+RW) vs. RR;
T2DM : 2 BUBH IR ; SLCI0AS : % R sk AR 5 i 30/ Srikia i, it in 8
F 6 SLC30A8 HEK{ 1 153802177 HEPH 5345

LA (%)] SR

am s (%)
cC CT TT c T
WEPRIGLH 1740 614(35.3)  838(48.2) 288(16.5) 59.4 40.6
XHAAL 1939 622(32.1) 968(49.9) 349(18.0) 57.0 43.0
X 15 4500 4.085
P 0.105 0.043

1 : SLC30A8 - 1 Tk IR S 30/ BEfEEA, 01 8
R 7 SLC30A8 JLPA & 153802177 5 T2DM fAH G

3R 2 SLC30A8 F:[H rs3802177 v 51
B RUIEC ARG REFAE (2£5)

153802177 e 51 A TFEEL
415 (Br) (%) (kg/m?)
et 1740 745/995 64.34£8.56  25.19+3.47
payit::l 1939  605/1334  57.68+9.00 23.58+3.15
X2 {E /el 52.84 23.05 5.65
PiE <0.05 <0.05 <0.05

% 3 PTPRD ZEA rs17584499 1vi 5511
5 BB AR RATFAE (s

117584499 - 5 AR T FEEL
ZH 53 (BHr) (%) (kg/m?)
BRI 1744 752/992 6432860 25.17+3.34
papilskEl 1954 613/1 341 57.65+8.97 23.57+2.96
XA/t {E 54.45 23.27 5.67
P <0.05 <0.05 <0.05

1s3802177 B AH SE{H Waldyx*{i P{H"® OR(95%CI)*

Additive®  0.150 0.052 8242  0.004 1.162(1.049~1.288)
Dominant” 0.186 0.096  0.096  0.053 1.204(0.998~1.454)
Recessive© 0205 0.077 0077  0.007 1.228(1.056~1.427)

VE RIS M R R TR BT RE 5 BEISUR : RR vs. RW
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& 8 PTPRD JE[H N7 5 1517584499 F K A3 A
SR (%))] AF( AL

% (%)
cC cT T c T

MEIRGAL 1744 1429(81.9) 294(16.9) 21(1.2) 90.35 9.65

Xof B2 1954 1611(82.4) 322(16.5) 21(1.1) 90.70 9.30
XA 0317 0.274
P{H 0.853 0.600
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ARSI AR RS PR S R R o A 22 R
GeiteEE (P >0.05), 76 I MBI AR FR A Al
WA 2 A e g it 2 (P >0.05), W3 9.
%9 PTPRD LA 5 1517584499 5 T2DM fiAH 6k
1s17584499 B {H SE{H Wald x> P~  OR(95%CI)’
Additive*  -0.016 0.086 0.037 0.848 0.984(0.831~1.164)
Dominant” -0.033 0.094 0.122 0.727 0.968(0.805~1.164)
0.174 0.343 0.259 0.611 1.190(0.608~2.330)
Vit AHERS | PR B AR RGHEA TR 5 BB RR o5, RW
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PEAZ BIREIR  REH IR 28 AR Ui B R S 1 LA
BT RS T 9E ZnT8 PRI RS, B ik
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R AR 5 Ll I 2% R 2 R 1) i ) 2R 43 DA 1Y
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S ATRE S ZnT8 BRI A K,
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HREAE R 2 AUNE IR R AR AR DG TR 2 A
BEPRIRE RS L, A BE PTPRD £ (1517584499 )
55 2 RUMEPRIR A A & o 9 SLC30A8 JEH Z 41k
SEMA) 2 T PRI &2 9 0 ELARAILH , B AT A T8
2 AR IR R

2 £ X M

[1] Sladek R,Rocheleau G,Rung J,et al.A genome-wide association
study identifies novel risk loci for type 2 diabetes|[]J].Nature,
2007,445(7130):881-885.

[2] Davidson HW,Wenzlau JM,O'Brien RM.Zinc transporter 8
(ZnT8) and B cell function[J].Trends Endocrinol Metah,2014,
25(8):415-424.

[3] Faghih H,Khatami SR, Azarpira N,et al.SLC30A8 gene
polymorphism (1513266634 C/T) and type 2 diabetes mellitus in
south Tranian population[JJ.Mol Biol Rep,2014,41(5):2709-2715.

[4] Tsai FJ,Yang CF,Chen CC,et al.A genome-wide association
study identifies susceptibility variants for type 2 diabetes in
Han Chinese[J].PLoS Genet,2010, 6(2):e1000847.

[5] Imamura M,Iwata M, Maegawa H, et al.Replication study for the
association of rs391300 in SRR and rs17584499 in PTPRD
with susceptibility to type 2 diabetes in a Japanese population
[J].J Diabetes Investig,2013,4(2):168-173.

[6] Nicolson TJ,Bellomo EA,Wijesekara N, et al.Insulin storage and
glucose homeostasis in mice null for the granule zinc transporter
7ZnT8 and studies of the type 2 diabetes-associated variants[J].
Diabetes,2009,58(9) :2070-2083.

[7]  Cauchi S,Del Guerra S, Choquet H,et al.Meta-analysis and
functional effects of the SLC30A8 rs13266634 polymorphism on
isolated human pancreatic islets[J].Mol Genet Metab, 2010, 100
(1):77-82.

[8] Maruthur NM,Clark JM,Fu M, et alEffect of zinc supplementation
on insulin secretion:interaction between zinc and SLC30A8 geno-
type in Old Order Amish[J].Diabetologia,2015,58(2):295-303.

[9] Chang YC,Chiu YF,Liu PH,et al.Replication of genome-wide
association signals of type 2 diabetes in Han Chinese in a prospec-
tive cohort[J].Clin Endocrinol (0xf),2012,76(3):365-372.

(g F1 491:2014-12-30)



