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Association between calpain-10 gene polymorphism and risk of type 2 diabetes mellitus: a Meta
analysis ZHANG Ru-yang’, BAI Jian-ling, YI Hong-gang, ZHAO Yang, LIN Yu-di, ZHANG Tie-mei,
CHEN Feng. “Department of Epidemiology and Biostatistics , School of Public Health , Nanjing Medical
University , Nanjing 210029, China
Corresponding author: CHEN Feng, Email: fengchen@njmu.edu.cn

[Abstract] Objective The purpose of this study was to approach the relation of SNP43,
SNP44 locus, main haplotypes and haplotype combinations with type 2 diabetes mellitus (T2DM).
Methods According to the theory and principles of systematic review, data from case-control
studies regarding the association between calpain-10 (CAPNIO) gene and T2DM were derived
through electronic search of PubMed and Chinese journals databases. To gain a more precise
estimation of the relationship, a stratified Meta-analysis with four subgroups was performed according
to the races. Publication bias was also assessed. Results The association with T2DM in different
races was evaluated. In Mongoloid race, SNP43-G allele, G/G genotype and 111/221 haplotype
combination showed notable association with T2DM with ORs(95%CI) as 1.368(1.155-1.620),
1.437(1.186-1.741) and 2.762(1.287-5.927) respectively. In Caucasoid race, SNP44-C allele, 111/
111 hapotype combination showed strong relationship with T2DM with ORs(95%CI) as 1,144
(1.023-1.278) , 1.291 (1.050-1.586) respectively. In Hybrid race, only one positive finding was
obtained which was SNP44-C allele with OR (95% CI) as 1.653 (1.025-2.665). Conclusion
SNP43-G allele, G/G genotype, 111/221 were risk factors to Mongoloid race. And SNP-C allele, 111/
111 haplotype combination were risk factors to Caucasoid race, and SNP44-C allele to Hybrid race.

[Key words] Diabetes mellitus, type 2; Calpain-10; Race; Gene polymorphism; Stratified
Meta analysis
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1. SCHRR R - 48 F PubMed 3 & K0 K SCHR ; BiFA]
H19974E1 A1 HZE2004E3 A 18H;BERRAN
(calpainl0 OR calpain-10 OR calpain 10 OR
CAPN10 OR CAPN-10 OR CAPN 10) AND (type 2
diabetes OR NIDDM OR TDM OR T2D * OR
mellitus OR non insulin dependent diabetes) ; FR #i %&
4 : SCHK 1B & ¥ English, Chinese; BF R ¥ R H
Humans, #5h, DA“BiRR"F“BE AR 10" %0
FHOPEXT R, ERPEP A CHEE
(CNKI), H# B4 Yy B2 SCER S48 2 (CBM) , &
XHTFIRER T T REE, RI\EZRMEEA Meta
ST CER , A T RFF A ERMSTR,

2. SCHRAI A AR :

(DPARHE: ORFFT AR K CAPNIOEF B
#£5 T2DM 9% B3 BRI 5% ; QR BI AN BE I BT &
S SR B, XoF IR A A B 2 ML o R R IR
@ T2DM L WitR A& ADA(1997 4F ) "'& % WHO
(1999 4F) "R ; DRE B IR (L PU s R B A B4
BN B OR {5 K 95%CL; ® /A FF Al R R M 33
SCHR

(2) BB . OT2DM B E H & Hibgm; @
i B840 Hardy-Weinberg i# f& F @ K 4 P<0.05; D%
FRZ HBFE (family-based study)

3. BHEREN .2 B ERE BN SCER A SR U
&, WAL, AT HERB =R, B
HPRIRE, R A ST EEME SRS,

4, Meta 5347 : CAPNI0 B H 25455 T2DM i
FBEHAR TR Bl OR 1 (Woolf ££) 1, #% B R 4
B 4N : Bk B (Negroid) .3 i (Mongoloid) .
& 11 & (Caucasoid ) F1iE it (Hybrid) AFpio", B
FRHERREAEQRE LN IME, BNTEHNR
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B RHERB R P<0.05 B 1>50%0 A B FERE
. HFER TR ARV ERL, & RA
Bl ER R AL R Y, Begg VPG K RIMMA™, Y
P<0.058F , ARBEERERG. HiHEMTERA
Stata 9.2 (StataCorporation, College Station, TX) . P
LR

g =

L. XHBR: SEMeta BT REIFMISTH
(Quality of Reporting of Meta-Analysis, QUOROM )
WM RBHT R R TR B MEBE T
PubMed RRL R 128, P XHEERRERH83
B REIRRIE, &858, {B3EEN
CAPN10 %A H ¥R 0L 5 5 T2DM #7551 %t B BF 5T o
HP, SEIR—-XBFPEXRRESE R, 1 ERhPE
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IR AREEER 48 B E B RIE, | BARRH
o WEXMARER, RERERERE. &
JRAASTBSCER R 3488 (P 1 B, B 238
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20 982 5] , %t BB 28 2039 A ; 1B o A F % 51 4 838
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176924 % BB o 4 .43 51 & 0.023,0.025; 54~ F
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B 10 B RS RIH S 7E Meta 227 A 5086 1
#5502 MR ER(R 1) BT A BF 5N B 4H Hardy-
Weinberg i {5 V- #5554 P>0.05,

3. Meta 7347

(1) SNP43 {7 5 : G ZE EA Meta MT B R, K
& ARHNFLER T (P=0.009,1°=57.7%) .
EREHLBNAE R OR=1.095(959%CI:0.997 ~ 1.202),
P=0.056, % L4 K ORME (95%CD) ;. e # B Afh
1.004 (0.759~1.330) . & M A # 0.944 (0.725 ~
1.228) .58 AR 1.368(1.155 ~ 1.620) , P=0.000. B
B AR 1.00000.889 ~ 1.124) . kAR ERF(P=
0.860), HH 10MAFTX R IR, XH Gtk (P=
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*1 FF 53 BAFFTEARKEE
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1rH# (BRI R) ST e TS o
Song % (ZEHEILA)Y 2007 968(0/968) WHIOS, FCR 968(0/968) Bixt ,NT2DM [k
Song H(EAHFEEAAN)Y 2007 98(0/98) WHIOS,FCR 195(0/195) Aext, NT2DM R
Song Z(HEHEEA)Y 2007 366(0/366) WHIOS,FCR 732(0/732) Ac%t,NT2DM R#®
Song B (FHFHEEA) 2007 152(0/152) WHIOS,FCR 303(0/303) Aext, NT2DM R
Tsai % (ZAFEEHE T A )Y 2001 172 T2DM* 9% FPG<120mg/di BiL
Weedon % (HE5)"® 2003 279(100/79) T2DM 110(75/35) NT2DM HinE
Weedon % (#[H 1) 2003 308(117/191)  T2DM 73(25/48) NT2DM BnER
Weedon % ([ 2) 2003 244(143/101)  T2DM 235(131/104) NT2DM &
Weedon & (¥ EH4)" 2003 696(378/318)  W2T2D,T2DM 1329(684/645) ECACC,EFS RmE
Weedon % ( H43)" 2003 206(121/85) T2DM" 206(138/68) NT2DM #h
Weedon %( H2:4)! 2003 189(107/82) T2DM’ 90(29/70) NT2DM #i
Horikawa % ( B %)™ 2000  232(93/139) OGTT 88(31/57) NT2DM BNE
Horikawa % (£ % B7TH)"™ 2000 233 T2DM 101 NT2DM A
Evans % (% 1)1 2001 153(96/57) T2DM,P,1997ADA  411(213/198) HAEBASY [k -1
Evans % (% 2)" 2001 222(106/116)  T2DM,P,1997ADA  212(71/141) c R
Fingerlin & (32 1) 2002 526(289/237)  FUSION1,0GTT 408(168/240) {8, NGT [-7)1F 1
Fingerlin % (3F 22 2)"" 2002 215(149/106)  FUSION2,0GTT 408(168/240) B8, NGT 1315
Malecki 2 (=)™ 2002 229(91/138) JEE,1999WHO 148(67/81) R F=)lik 1
Orho-Melander % (3522 1) 2002 192(87/105) FH,T2DM,OGTT 192(88/104) Bif8 NGT,NFH HMER
Orho-Melander %( 2§22 2)1! 2002 203(84/119) FH,T2DM,OGTT 106(52/54) A8 ,NGT,NFH ®M&E
Jensen % (FHEAAN)™ 2006  1359(817/542)  1999WHO 4659(2165/2494)  NGT ®winE
Li % (hEH MR e )™ 2006 33 1997ADA* 122 OGTT =21k 1
Li%(FEHmEE/RK)™ 2006 54(20/34) 1997ADA* 107(39/68) OGTT wWinE
Demirci % ( £ H )™ 2008 202(133/69) 1997ADA* 80(44/36) .37 g
Garant B (FEHEEA)P 2002 269(107162)  ARIC, OGTT 1159(474/685) EEXR &%
Chen % (fingh)'* 2005 150(45/105) AADM,ADA 51(29/22) NT2DM %
Chen% (/2 HFIE )™ 2005 197(111/86) AADM,ADA 97(26/71) NT2DM BT
Xiang (P E L) 2001 124(57/67) 1999WHO 144(64/80) NA B
Cassell % (BRI )™ 2002 85 T2DM, 1999WHO 323 NGT i
Daimon % ( H 4 )" 2002 81(36/45) &, T2DM ‘ 81(35/46) Aext ,NGT iy
Horikawa % ( H 7)™ 2003 177(114/63) FH,OGTT,JDA 172(89/90) AL NFH &
Shima % ( H %)™ 2003 10 OGTT 276 IEH s #h
Chen % (R EIL L) ™ 2003 211(125/86)°  1997ADA 127(52/75) OGTT,NFH B
Zheng % (sh EMIILIUK )™ 2004  268(145/123)  1999ADA 153(87/66) ot ¥
Twasaki S (B4 1) 2005  205(121/84) T2DM* 208(140/68) ‘ =i
Iwasaki % ( H A 3)™ 2005  454(248/206)  T2DM* 192(122/70) . E 5]
LiZ(FETHE)™ 2005 120(71/49) 1999WHO* 132(69/63) ki ,NFH i
Wang % (- E A 2005 119(76/43) 1999WHC* 197(116/81) NFH -3
Zhang Z(RER ) 2005 131(37/94) 1999WHO* 131(37/94) 1197 i
Kang % (85 )™ 2006  454(230/224)  2003WHO 236(124/112) NA 11
Chen Z(FE# R BB 2006 57(35/22) 1999WHO" 52(31/21) b9 E-3.7
Dong % (H @ & K% ) 2008 144 1999WHO* 98 LA, NFH i
Li%(FEXBRE)™ 2008 255(128/127)  1999WHO* 125(68/57) H XA it
Wang % (Hh E4HIT)@ 2008 123(64/59) 1999WHO" 102(55/47) & # ,NFH #
Zhou (¥ EEE)" 2008 100(53/47) 1999WHO 97(51/46) 3.4 #a
Hegele 5 (ME KR ERK) 2001 121(47/74) T2DM 468 NT2DM Rl
del Bosque-Plata % ( X H BEH) 2004 134(56/78) . 114(57/57) . 1B
Lopez-Orduia 25 (B 1 )« 2007 26(12/14) BBCMS,ADA 30(15/15) NT2DM Bl

L AEBE R 1B B ; ' 389 % ] S KL 1¥ ;< FPG<<5.5 mmol/L H HbA1c<<6%;* HbAlc<<5.6%; WHIOS (Women's Health Initiative
Observational Study); W2T2D(Warren 2 Type 2 Diabetes Collection) ; ECACC(European Collection of Cell Cultures); EFS(Exeter Family Study) ;
JDA (Japanese Diabetes Association) ; FUSION (Finland-U.S. Investigation of NIDDM Genetics) ; ARIC (Atherosclerosis Risk in Communities
Study) ; AADM (Afica America Diabetes Mellitus) ; BBCMS (Blood Bank at Centro Medico SXXI); FCR(B R #I44 ) ; NT2DM(3E 2 BURIR
#); POSEIEE); NFIFH(R/ARIES ) ; NACREEERA) ; Bex) (MERIFISE R HITAL)
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0595) . % [ %& % Nl # A OR=1.692 (95% CI.
1.427 ~2.007) , P=0.000, *k W %k % & & (P=
0.592),

G/G X F & Meta M B8 : BEMBRAFHNFE
R FEM(P=0.024,1'=61.5%) , & B AFAN
HESFME(P=0.016,1’=82.7%) , &R ME
% OR=1.219(95%CI :1.076 ~ 1.380) ,P=0.002, &
WHERRE L, RKREERE(P=0455), K
10T R HIE , B R B (P=0.510), %@
ERIAEE] OR=1.845(95%CI: 1.529 ~2.226) ,P=
0.000, I xFMAF(P=0.721),

(2) SNP44 4 5 : CEAIH A Meta T BN, %
HARANEERFY (P=0.024,1’=51.5%) . &
Bl AL 38 2 A5 &) OR=1.163 (95%CI: 1.046 ~ 1.293) ,
P=0005, H#FHRE2, XREERAF(P=
0.311), HF4MHRXME ALK, FERAE(P=
0.038, 1'=64.5% ) . % bl HL 3 W 1 B OR=1.519

(95%CI: 0.988 ~ 2.336) , P=0.057, * W& & WH
(P=0.308),

CICERBIRXRERM, AHRAHC/ICER
BTHC 0BF341 | C/C e 7Y Meta 7047 BN - 1 1H
EMNAER OR=1.187 (95%CI :0.914 ~1.542) ,P=
0.198, % 7 4H OR{E (95%CI) : Je #& B A 0.132
(0.008 ~2.317) JJR ML AR 1.329 (0.220 ~ 8.039) .52y
AR 1.312 (0.528 ~ 3.258) B/ AR 1.234(0.933 ~
1.632). RWEFWA(P=0.133), HH2/Br5Ext
SRR, TR FEAE (P=0.940) , # B & BN R
OR=2.291(95%CI:0.503 ~ 10.423) ,P=0.284,

(3) BAER BERIAR - BEMF I RRFE
SMER2RBREESMER, SHRHEE Metady
WRBEERR SR & LEMAER S T2DM XBEAES
B (R2), BEBAE 11/ EEREE,
P=0.038, HEEMRAMMEREE, P=0.015;
N2 ZFEHAMEREER, P=0.009(£3),

®2 REAMEAEES TIDM BIXE(ORE K 95%CI)

HERH 2N il AR B NRAR AR it

11 1.002(0.804, 1.249) 1.233(0.670,2.268) 1.012(0.841,1.217) 1.008(0.777,1.307) 1.087(0.930,1.270)
L1 1.11/0.574/0.0 13.68/0.001/85.4 0.03/0.856/0.0 4.86/0.302/17.8 23.72/0.022/49.4
128 1.065(0.874,1.297) 0.973(0.853,1.109) 0.806(0.472,1.378) 1.032(0.829,1.284) 1.021(0.931,1.121)
Bne 0.71/0.702/0.0 2.09/0.351/4.5 2.56/0.109/61.0 1.92/0.750/0.0 8.77/0.723/0.0

121 0.914(0.664,1.259) 0.899(0.802, 1.009) 0.996(0.662,1.500) 1.405(0.875,1.248) 0.949(0.857,1.050)
BnE 2.62/0.270/23.7 1.05/0.591/0.0 4.78/0.029/79.1 5.05/0.282/20.8 15.46/0.217/22.4
122 0.452(0.221,0.924) 0.973(0.730, 1.296) 0.215(0.009,5.291y 0.516(0.143,1.865) 0.848(0.654,1.100)
BR 0.28/0.596/0.0 0.00/0.976/0.0 - 0.82/0.364/0.0 6.24/0.397/3.8

221° 1.540(0.705, 3.365) 1.176(0.921,1.501) 0.977(0.742,1.287) 0.990(0.725,1.353) 1.084(0.919,1.278)
Lt 6.69/0.035/70.1 0.85/0.654/0.0 2.02/0.155/50.6 7.01/0.135/43.0 20.19/0.064/40.6

R R QRPN (H(%) 5 “BENUKRALAL, B BBERY; (L1 AV - RBEHE
#3 AEAMAEEN S T2DM KB (ORE R 95%CI)

ERHY R B AFH FHAM FME AR B ARF At
11/111° 1.021(0.626,1.667) ¢ 1.112(0.618,2.002) 1.291(1.050,1.586)¢  0.927(0.533,1.611) 1.199(1.010,1.424) ¢
r® - 2.33/0.311/14.3 1.53/0.910/0.0 1.62/0.805/0.0 7.28/0.923/0.0
1i112° 1.000(0.722,1.386) 1.433(0.692,2.970) 1.242(0.944,1.634) 1.174(0.655,2.104) 1.235(0.991,1.540)
B - 8.97/0.011/77.7 3.29/0.656/0.0 4.25/0.236/29.4 19.43/0.110/33.1
/12t 0.895(0.581,1.378)  0.931(0.712,1.218) 0.893(0.772,1.032) 0.943(0.695,1.280) 0.906(0.809,1.015)
BnE - 2.40/0.302/16.6 3.14/0.678/0.0 3.66/0.454/0.0 9.35/0.808/0.0
11172214 1.196(0.724,1.975)¢  2.762(1.287,5927)¢  0.959(0.812,1.133) 1.214(0.799, 1.844) 1.044(0.903,1.207)
BE - 0.53/0.767/0.0 3.68/0.597/0.0 1.18/0.758/0.0 13.39/0.418/2.9
12112 0.930(0.656,1.317) 1.053(0.776, 1.429) 0.880(0.462,1.678) 0.684(0.386,1.211) 0.940(0.768, 1.150)
e - 2.04/0.360/2.2 0.90/0.825/0.0 4.21/0.379/0.0 8.91/0.710/0.0
112/121°* 0.942(0.671,1.323)°  0.989(0.667, 1.466) 1.081(0.817,1.431) 1.601(0.958,2.676) 1.129(0.928,1.374)
R - 8.33/0.040/64.0 7.14/0.308/16.0 9.23/0.056/56.7 30.17/0.017/47.0
112/221* 1.105(0.758,1.610) 0.987(0.436,2.238) 1.061(0.683,1.649) 0.707(0.406,1.231) 0.937(0.720,1.221)
L - 3.75/0.153/46.7 4,89/0.298/18.3 12.73/0.013/68.6 23.08/0.041/43.7
121/121 ¢ 1.379(0.707,2.692)¢  0.869(0.667,1.134) 1.013(0.722,1.422) 0.884(0.630,1.242) 0.934(0.792,1.100)
R - 3.60/0.165/44.4 12.71/0.026/60.7 3.12/0.538/0.0 21.11/0.099/33.7
1217221 ¢ 1.854(1.075,3.197) % 0.936(0.472,1.854) 0.895(0.766,1.046) 1.219(0.897,1.658) 1.003(0.847, 1.188)
R - 7.06/0.029/71.7 4.44/0.488/0.0 1.28/0.865/0.0 22.00/0.079/36.4
221/221* 0.528(0.174,1.603)°  2.059(0.434,9.774)*  1.139(0.908,1.428) 1.064(0.655,1.729) 1.109(0.908,1.354)
B ~ - 7.29/0.200/31.4 5.00/0.172/39.9 14.69/0.197/25.1

H:F#2 ; ‘P<0.05
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