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Abstract: Objective To investigate the relationship between the genetic polymorphism of CAPN-10 at sites 19,43 and 63 and
the genetic susceptibility to type 2 diabetes mellitus(T2DM) ,and the influential factors on the occurrence of T2DM. Methods The
research was a case-control study. Restriction fragment length polymorphism(PCR-RFLP) method was used to determine the distri-
bution of allele and genotype frequencies of SNP19 polymorphism(1/2),SNP43 polymorphism(G/A) and SNP63 polymorphism(C/
T) in CAPN-10 gene among 100 patients with T2DM(T2DM group) and 100 subjects(control group). Also this paper explored the
influential factors on the occurrence of T2DM by means of Logistic regression analysis. Results The distribution of genotypes fre-
quencies at sites 19,43 and 63 of CAPN-10 gene accorded to Hardy-Weinberg's equation law. which showed the gene frequency to
meet the genetic equilibrium(P>>0. 05) . the geno type frequency distribution with group representative. The frequency of GG geno-
type of site 43 in T2DM group(90 %) was significantly higher than the control group(75%) ,the difference was statistically signifi-
cant(P<C0. 05). The frequency of G allele of site 43 was 95% in T2DM group, which was significantly higher than the control group
(87.5%) ,the difference was statistically significant(P<C0. 01). There was no significant difference in genotypic frequencies and al-
lele frequencies of site 19,63 between T2DM group and control group(P>>0. 05). Age,family history of diabetes, fasting plasma-
glucose and 2-hour palsma glucose in T2DM group were significantly higher than the control group,the difference was statistically
significant((P<C0. 05). The result of Logistic regression analysis indicated that CAPN-10 gene polymorphism loci of 43, family his-
tory of diabetes,age and BMI were risk factors on T2DM. Conclusion CAPN-10 gene may lead to the genetic susceptibility to
T2DM. The CAPN-10 gene polymorphism loci of 16 and 63 may not be associated with T2DM susceptibility. G allele of site 43 is an
important risk factor on T2DM possibly. The research results indicate that CAPN-10 gene polymorphism loci of 43, family history
of diabetes,age,fasting plasma-glucose are 2-hour plasma glucose were closely related to the occurrence of T2DM.
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BB R T IR 9 240 TN R RS 2, Hop, T2DM
HABE DR B BB 9020 DA B SR B AR LR S bR Y B IR
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AP WL T AR 5 T2DM 1Y & A2 A QIR 19 fa B I 38 L AL 45 4R i 1K
JoT i 46 E (BMD W5 PR R M5 L 45
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L1 %ok 2 4% 2009 4F 10 % 2010 4F 9 A F 5 R B
2 B R BE e A 43 R L2 D TR e R 4k /Y T2DM &3 100
il He 38 56 1], 2 44 L DURR A % (58. 5 £8. 6) %, I FF
1999 4F WHO 37 19 W IR 5 12 Wi dr - . &G iT 3157, %4l
HH L REEFER F RIS E L (P>0.05), Jjik 100
51 S e e L HlE A IR i B At 1B 8 P 5% i 0 38t A% P
I 2% T I DA TSI 5 3 4G 75 48 A 48 0 S o 5 S X BRAH ORI
i T2DM HA T e, DFRX R A E R 2K, &
M AR A G 7] 7

1.2 f%as 50

1.2.1 {Y% Mastercycler gradient £ PCR {X (& E Ep-
pendorf) ,9700 PCR ¢ (Z£ [E ABID) ,Gel Doc EQ DNA 14 43
HrAX (3l BIO-RAD) \TU-1810 % 4 1] I, 43 6 56 A (b i 4

W B AL T A WA BRA R s Hha T N UIEENsi T A DI
SDS. &5 IR E A K W A RAREY) B R A 5 H

a5 32 Ay [ 7 o0 A
1.3 Tk
L3.1 AT A A RO SRR AR A Il BF T 0 RR 3

SRANGEE TR, TREREHCERE R, WRER. 5
R 2T R R B A T OB IR R S R
s LA B 4R A (BMD = (iR B/ Bt . il R bk o
FE 25 I MU K OGTT 3 56 9 I 45 8 .

1.3.2 DNA 25 il B 58 Xt 42 00 25 1A Bk i, 2 mL, &
T Z B (EDTA-Ko ) Hit 5 » 5% A -4 0 4R 03 o 41
DNA., I FH 28 A0 5606 3 32 0 2 i 2 B DNA 1 &l J 0 3 3
—20 CLREERT.

1.3.3 CAPN-10 3£ 19.43 & 63 fi 5 PCR #"# (1) PCR
Sl FH] %40 5 ST B CAPN-10 2218 19,43 F1 63 fif
RS9, H] Primer premier 5 34 Eb X, p db 50 38 A A
A ILE 1D, (2)PCR ¥ 1 )z B & & . f Mastercycler grad-
ientBf B PCR Y A1 9700 PCR {X # 1T PCR JZ i , PCR ¥ 34 /&
% 25 pL v Tag DNA RA/ 2.5 Ut 5 %8 5 B A
0 4 B = BEER B R % 1 R (ANTPs) 4 2 mmol/L . PCR 3¢k}
2.5 pL 10 X PCR & mh il (& Mg* ) 2.5 uL, LT3 9%
10 pmol X AAR DNA 100 ng., JH i &6 /K B 5257 A B AR 2 2 25
pL, (DPCR TR S AF:19 £ 45,94 C WA VE 5 min, 94 C 75
P£30 5,58 CiRk 30 5,72 CHEAH 30 5,30 PMEHJG 72 C 4L
7 min; 43 {7 SR KR 59 C L HoAth W] F 563 7 a5 iR ki E

180, g 64.5 C,HABIR k.
1.2.2 &% 319 .dNTPs, Tag DNA %4 [ .DNA #5109
x1 CAPN-10 £ & 19,43 & 63 L S B 5[ ¥1 /5 31
L 25, Elk7 )2l PCR 7 # K B£ (bp)
19 Forward:5'-CTCTGCCTGCCGAAGTGA-3’ 404
Reverse:5'-GGGAAAGCCGCTGTTGTT-3'
43 Forward:5-CACGCTTGCTGTGAAGTAATGC-3’ 144
Reverse: 5 -CTCTGATTCCCATGGTCTGTAG-3'
63 Forward:5 -AAGGGGGGCCAGGGCCTGACGGGGGTGGCG-3' 192
Reverse: 5~ AGCACTCCCAGCTCCTGATC-3’
1.3.4 =y R AR s e B T B A A 0 A% A TR AR
1.3.4.1 PCR¥ /™Y B ik PCR ™4 5 pL.m YR ik R AT 38 5 4% 4 22 () Bk B A R S A 3 R ) 4 A 25 SRR
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1E 120 V B JE,0. 5 X TBE MLk i L ik R TRIRT 1/
34 kK, T DNA AR /-0 WA L Tk 455 1 07 1
B 2 A 7 0 R /N BB Sy Ry S B e CBD B S O

1.3.4.2 CAPN-10 B 28R 4057 SNP43.63 2348
PERE MR Al PCR-RFLP Jy ik AW ) PCR =4 43 5 4 Nsil 4
VI Hhal WY 37 C/KIE 6 h BEYIJG 47 3 Y0 3t i B 58 e vl
UK DNA BSR4 BT AT W58 B YKk 2% 4 1 o7 8 O 332 RO PR 2
19 7 Z A M4 I PCR 7= 9 L8247 3% B 15 B B ¥k . DNA
BLAG A AT AT W5 e, Tk 255 19 0L T8 O SR IRCHE PR A

1.4 it 4 (] SPSS1L. 5 8 #EAT g1t 43 . LA
Hardy-Weinberg - i f 36 77 12 46 56 15 20 45 17 5 3 [R5 451 2 75 ¥

oy K, L P<<0. 05 22 5 1 e it 38 s i SR
I AR KR L s FoR. RARKNEKLLZINE Lo-
gistic [ 9 43 BT 605 19 AH G R 2K

2 & ®

2.1 WFRAGH —BARAE 55X BALA L, T2DM 419 4F %
WE R s K s JFPG K 2h-PG ¥ B T8 . 2 R A S8 X
(P<<0.05), W% 2,

2.2 BEEFE CAPN-10 F: R 19.43.63 fif £ Y it ] 5
WiF 4 Hardy-Weinberg 5@ H 4G 5, 87455 38t 4% - A ik U, 22 9]
25 2 TR 2 2 8 A% S Al (P> 0. 05) , 48 37 5 PRI 114 43 7 LB 4
FEME, W3R 3~5,

2.3 LR

2.3.1 CAPN-10 JL[H SNP19 fii Sy K B £ &0 SNP19 i
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REBHR—FEL TN DRZEMENRKE LS. 6 Ti%k
P 3 ANNE TN 32 bp B9 2 WEk 3 IRER Z M. PCR

PRI R KAy 3 AN FEN R, B 22 4l 4T (404 bp) (12 2
A (372 bp 1 404 bp) .11 44 F (372 bp) . WA 1,

*®2 it 5% 3 & B Il PR 4 AE

2 57 n AEWY (R PRI i s (%) BMI(kg/m?) FPG(mmol/L) 2h-PG(mmol/L)
X MR 2 100 29.644.3 11 20.5743.05 4.9940. 38 6.86+1.13
T2 4 100 58.548.6%* 25" 21.3242.71 6.0440.68" * 9.34+1.22% "

* L P<C0.05; " " . P<C0.01, 55X B4 L.

M:DNA FRic#:1.5.6:11 %;2.3.4.7.22 B Hiqx ok 12 7Y,
1 CAPN-10 E & SNP19 i 5% %8 B B8 ik B i

2.3.2 CAPN-10 3 [H SNP13 £ 4 SNP43 {5 £ &
FIZIHEE 3NN E& TN, H PCR =Y KE N 144 bp, [T 5
PR AN B BE 1 G- A 58 A5 i H s 7= A — A~ Nis T BP0 45
1M PCR =¥yl B G YI AL 121 bp F1 23 bp MM r Br. MK
AP 3 AL A . GG R (144 bp) .GA 1 (144.121.23 bp) .
AA #I (121,23 bp), LA 2,

121110 9 8 7 6 5 4 3 2 1 M

200
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M:DNA #Rig#;51.7.11.GG R ;10,12 AA Al A8 GA B,
& 2 CAPN-10 E & SNP43 % 75 % B BB ik B i

2.3.3 CAPN-10 J:[X iy SNP63 Z 251 SNP63 i i £ 54k
LT RFEFEE 13 A& F W, H PCR &K 824 192 bp. it
Fe o) AR Y C-T R AR 4= 1A Hha | BEUIAL
&P PCR 7= 4 ] B i Y0 )% 162 bp H1 30 bp M H A R B,
HL VKOG AT B 3 AP AR PR B TT #4 (192 bp) ,CT #1(192,162,

30 bp) .CC % (162,30 bp), WL 3,
2.4 CAPN-10 %M 19,4363 {0 s F& P A | &5 7 36 [R50 %
il

2.4.1 CAPN-10 P 19 {7 o5 56 BB AU | &6 7 F5% [ 001 26 43 A
5%t B AR L . T2DM 41 Ay 32 PR B A3 R e % o7 3 PR A R 22 R 6
Gt 2E L (P>0.05),

2.4.2 CAPN-10 JE[H 43 {7 25 5 BB 7 | 55 07 ik BB A0 3 43 A
5% B 41 M th, T2DM 40 i GG 2 IR 30 05 36 F+ 585 (90% vs
75%) .2 S A Gt L (P<C0. 05) 5 G 2 5 B 41 K . 2% T}
R (95% vs 87.5%0) , Z A FiT 2R L (P<C0.05),
1 2 34 56 7 8 9101112

bp

M:DNA RiCH39.10: TT 852 .3.4,5,12.CC 8 ey CT 54,
& 3 CAPN-10 £ & SNP63 £ 7514 % B B vk & it

2.4.3 CAPN-10 JE [ 63 i i 5k B A | 45 N7 Sk B U0 26 43 A
xR AL AH E . T2DM 2 1) ik PR AU AR 286 % 55 437 ik R 3T 6 22 53 TG
Giit 2k B L (P>0.05),

2.5 T2DM % A= (A 36 fE 18 5 2 43 07

2.5.1 XA MERFER . B BML Z 2 F A FPG. 2h-
PG . BMI B R 5% 52 LSNP 43 fi7 £ .SNP 63 i £ H1 19 37 5
— 3 11 AN R P47 E Logistic 15 43 H7 , i 3 H4F 1
BMI . FR 9 K 7 52 JSNP 43 fif g1 4 M AR &, LK 6,

3 CAPN-10 £FE 19 N mBEF B FHEFFESH

a1 i B B (%) ] A5 3 5 A% [ (06) ] Hardy-Weinberg
11 % 12 ® 22 % 1 2 A 5 (y {ED

XJ IR 26 95 10€10. 5) 47(49.5) 38(40) 67(35.3) 123(64.7) 0.411

T2DM 4 100 9(9.0) 48(48.0) 43(43.0) 66(33.0) 134(67.0) 0.419

x4 CAPNIOERBUAERR EZWERMAEST

13 . AR A G SRR IR n(%)] Hardy-Weinberg
GG 1 GA T AA R G A P R 5 (y ED

ot R 41 100 75 25 0 175(87.5) 25(12.5) 2.213

T2DM 4 100 90 10 0 190(95. 0) * 10(5. 0) 0.011

* L P<0. 05, 5XF B4 L #R .
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x5 CAPN-10 EFE 63 i m BEFE ENEFMES
| FE A () LB AR [0 (20) ] Hardy-Weinberg
21 ! n
' CC # CT #! TT # C T A A 3 Cy? D
X IR 2 100 58 39 3 155(77.5) 15(22.5) 2.213
T2DM £ 100 66 31 3 163(81.5) 37(18.5) 0.011
2.5.2 DIWFSEXT S5 BELH A0 T2DM 4H o4 X 2% 4, 4F i . BMI, AR = B R e T I S Y 1 EE N, &5 R B R % R 16,43 A

W PR 2 15 s Rl SNPA3 i 5 oy H A8 it 7 £ I &R Logistic

BUEBERS, A ras SRR 76 4 A s, m T2DM &% 11

1 W6 P25 KB/ MR YR - SNP4A3 B BR 5 58 1 5 BMILL A i

SNP43 ] OR {fi 5 K, OR {H N 11. 523 5 R Ryl FR 6 4 i o

4172, 878 SNPA3 FUE PR ZK 15 52 15 i T2DM (1) £ B &

HoAth A 3545 8% . BMI 25 T2DM 1) % A= H A A e, Lk 7,
x6 B FE Logistic AR &R

A B SE ¥ p OR

AE 0.261 0. 086 14. 981 0.001 1.275
BMI 0.275 0. 095 8. 462 0. 003 1.312
BEPRIR R s 2,453 0.227 11.681 0.001 7.232
SNP 43 fii i 1.504 0. 359 9.524 0. 004 6.028

®7 £ HE K Logistic BFEA 4R (T2DM AEXWRA)

A ik B SE e r OR
AE 1 0. 096 0. 041 5.359 0.008 1.101
BMI 0.533 0.110  23.239 0. 001 1.703
WERM R 1,428 0.529 7.281 0.006  4.172
SNP 43 fii i 2. 444 0.596 16. 821 0.001 11.523
3 3 e

3.1 CAPN-10 W94 9% %5 1% Je CAPN-10 JE [N 4545 0 B
(calpain) J2 41 A P 45 4 461 1) 21 bk 20 9% 28 11 i - 47 70 T 60 45 B 4%
JUL U B i 1) 4 22 LR calpain TS JE 51 AR IS 9 4R
F AR AT 0 A 2 K AR HE M2 Ca T MR B Y A
S5 Ca®' PR 5= L 40 f N 19 15 5 38 I DL % 4 AR 9 S A1k
By AT, Calpainl0 (CAPN-10) "2 43 17 T £ F 4l 41,
Z 5 MR b R T SR R R A N S S IR
A0 434k L BB 5 A S A IR T B 2 -1 AT,

CAPN-10 & [RJ2 42 7 58 B 19 5 T2DM AH 56 19 3£ 7, 47
F T2DM Jefafk 2q37. 3 1, i FE KW 4K 31 kb, FFH 15 4~4b
BFH 14 AN ST G S — R AR e SRR R A e
BENL R AR S5 2R A Uh 35 LI BERT iR S B 4t A P 1=
A KM, CAPN-10 £ M # mRNA 76 A2 K R 202l 3h
YA WNAL T PRI 2, oA EE A R,
3.2 CAPN-10 A Z &5 T2DM g Cox &M 4RMHE T
CAPN-10 3 H (% B 1 iR 2 54 (SNP) 5 T2DM £ g % 4 %
RISk 3T 4 Ok 25 B 2% & 7R OR W] Fp i gt CAPN-10 St 5
T2DM [ RIEATHFSE . & BT 1 26 A 1E AH Gt A B AH
%, BAETER 22 5. Horikawa 2508935 Hi 2 3 [ 19 43.19.63
L 5P RFSE4E N T2DM ek, i 43 fii g GG 4l F &
EHOIMAEH T2DM B fG B BE . Suzuki 25000 40 7 e 40 2 %
12 B SNPA3 {3 s, G %50 3 IR 0] B 322 B -5 HL o Bl PR s 66 P91 A
AP E DR ) T2DM | i 45 5 & . H 2 Tsai 207
X CAPN-10 ZEH 5 T2DM #8  MEBF 55 i L 8 T2DM & 9 %

63 {3 5 P9 56 DRI TR A 3R 4 37 PR 3R A 5 51k B AL =2 ) 2
WG 28 X, A CAPN-10 2B £ S EEM IR LR,
F PRI K X DU BN S0 0 i R N
T2DM F 5% b 35 % B CAPN-10 £ PH SNP43 f i £ &M 5
T2DM 3 15 5y Btk 6 3¢ , 4R 78 T2DM 1 J A 32 3R 58 ik 5
WEHEER W, I A %R .

AW FE U R i %) CAPN-10 1A 19,43 1 63 {519 £
BPEHEIT S, 45 5 B R, T2DM 41 43 {3 &5 /9 GG 3t A B B i
w22 A G2 S R G AR 35 IR A R B
TR, 22 R EA Gl 8 Sk 5 4l R D B 5T 4
TR — BT 19,63 {37 5 B B PR A 3R | 25 o7 3 PR A R 43 Al 2
FH G EE XL, XK CAPN-10 Z[H 19,63 fif g5 £ &M
5 T2DM ik AETJEK. 19 AL A3 A 1.2 78 T2DM 41
K5 7R A3 A 5 0 A ST A O AT A R AR — B BN R AR R
SR BT ER T A [ 0 5 PR 7 TR — DX AH T 3 b ) F 5
HAEBFEL M. WE NS CAPN-10 3 K 4 56 0F 5%t
KE B G E RKZ B CAPN-10 SE [N 43 fi S 2 A5
T2DM i {5 5 BEYEA 5%, T 19.63 {7 5 2 At 5 T2DM 1 i
1% 5y A TG K

AHF T IR LS 5 Pk 2 T A e — B i S A SO

R WIS . BRFE 2 R mz i, 23 M 2K
F [ fEx CAPN-10 J£ 8 (9 5% W 45 K . T2DM 0] g & 78 £ Fh it
% R0 B 85 R 3R A 2 [ P 9 45 L s S TR A 22 25 X L5
T e o W . R R AR i T 5T X 4 R A B T
B 25 5 RE AR R O R R M B UIR ). R
FH/NEEAS (R 18 5T 5 190 % HEt 20 3 8% ) 16 9K 1% 25 ] 946 25 s K 7H
TR U 35 R % 9 1) ARk /NP D A R AR B BIF 5 4 i 2 ik B 16 4%
B, HE AFLE AR SRS R E—E 2R, X
T 22 S AE/NREARTIR G vh B A B,
3.3 5 T2DM R4 VRREXKGEREE 45 ENIMRATR
SO ST IR TS T RS S S T A W I R AT L G LA
FeAr M B REEIL (>4 k) A& S FAE IR % IR 9% % ¥ o8 T2DM
) 5 I R & T

A PR A EE AT W L B S BMILL 2 #UF B CFPG,
2h-PG . BMI 8 FR 9% 5 i s \SNP43 fif f5 . SNP63 i 45 F1 19 fif
=36 11 AT B R & 2R AR G ) R 54T B Logistic
I U1 3 A o B 2 i 4E Y L BMILHE SR R 5% 0% st L SNP43 37 &5 4 4
BRI, kAT 2 B % Logistic [0 )3 53 47 . 5 Ja ¥ iF A
Il TR, $E R 7E RS T2DM & 95 (1 B 2 o, SNP43 1y 78
5 LA R S B PR S % % s L BMILL AT i 4F % . BMILL 4% SR
J5 R  SNPA3 ¥y ] R S JL 8 2 (0 fE I 18 2 L A i i — 2Bk
SR F

WEHEAE T2DM R A REM Y EZWIER. Bl
R FIT B AIE T2 DR 5% 52 T2DM & 2 (1) 8 5 5 B
FUH L AR R B R K S A T2DM 20 B S & F X
JRA1(25% vs 1120, 22 A Goit 2 8 S0, M AF HAE Z I & Lo-
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gistic [AF 437 A1/ OR {2 4. 172, {LIR T SNP43, #2758 H 2
T2DM KA E B F . — Bk . B & 4 1% 1 3 m, IL
PAZH AU R A0 I T A 4 R 2 BB L 7 0 R
FHHT 25 W5 1 B8 1 3 7T B L B 4 X P R P B U 3R R
o e LA 3 A RO 1 ST IR B I R BT 3R 1 43 0 4
ik — e AR D HRRAE R R, R A T2DM AT RE MR R . A
SR BN AERTE R R R G140t 2 W R Logistic [l 15 43 #r
FIE SR GEE T LR . A MR ER, ZH
T RERE AR MEOR R A A B BT X nT B S S R R A
BRI 2 00 TR AR A T B IR 06, AR
9 Logistic [MF 43 HT 25 R K BRZ A EFRE S T2DM K95 1
A (P=0.053,0R=0. 536) , X 7] A 5 A Y I8 77 % 4 3
FE B5 BE 5018 B AT R R ARG 1 A TR K R DR 1) A I8 E A
KT — 2B AT K [ — 2B 5 A AT .
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