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(PR 2 2BIRE R & Calpain-10EETF

ZERICHET HHFR)
WXNEOES

Type 2 Diabetes(T2DM) is a major public health problem which affect over 1.3 billion people
worldwide. Familiar and twin siudies provided convincing evidences that genetic factors involved in the
development of T2DM. For example, clusters of T2DM in families, higher concordance rate in
monozygotic twins than in dizygotic twins, and there are specific ethnic groups with a very high
prevalence of T2DM. Both the impairment of insulin secretion and action comstitute the major
Pathophysiological defects of this disease. The identification of susceptibility genes responsible for T2DM
could be of great significance to elucidate the underlying pathophysiological mechanisms. leading to
T2DM.Thus is essential to the development of more effective preventive and therapeutic strategies for this
condition. Genome-wide scan studies - on 330 affected sib paits identified a susceptibity locus for T2DM
on chromosome 2q37,wliich was designated as NIDDM1.Subsequent fine mapping study revéaled that

NIDDM]1 was a single gene, calpain-10(C4APN 10). Three polymorphisms, UCSNP 43¢(G—A with iniron -

3;allele 1= allele 2=A), UCSNP 19( two repeats of 32-bp sequence, -three repeats of 32- bp sequence
within intron 6; allele 1 = 2 repeats and allele 2 = 3 repeats), UCSNP 63 (C—T within intron 13; allele 1 =
C and allele 2 = T) were identified to define the at-risk combination haplotypes in Mexican-Americans.
Heterozygosity for two haplotypes( 112 and 121), defined by UCSNP-43, -19, and -63, was associated
with the highest risk for T2DM in Mexican-Americans, German and finnish populations.

Calpain-10 is a member of a superfamily of calcium-activated cysteine protease, which are
ubiquitously distributed in mammalian. The molecular mechanism of how the variations of CAPN 10
contribute to the development of T2DM have yet to be elucidated. However, most likely, the DNA
variation of this gene affect the both insulin secretion and insulin sensitivity. In vitro studies demonstrated
differént calpain inhibitors enhanced glucose-induced insnlin secretion in pancreatic islets and reduced

. insnlin-mediated glicose uptake into muscle and adipose tissue. Baier et al found UCSNP-43 among Pima

Indians was not associated with T2DM. But among glucose tolerant individuals , G/G carriers had higher
fasting plasma glucose and lower glucose tumover during a low-insulin euglycemia clamp than carriers of
both G/A.and A/A. G/G phenotype also reduced CAPN 10 messenger RNA in muscle biopsy specimens in
Pisma Indians. The abovementioned observations suggested three. CAPN 10 SNPs are likely to alter insulin
secretion and action through influence of CAPN 10 gene expression.

Up to now, various studies in different ethnic populations have produced conflicting results about the

Toie of CAPN 10 m relationship with T2DM. Whereas little is known about CAPN 10 variations in
Chinese, since ethnic-related genetic background may affect the phenotype expression of a given
susceptibility gene variant.

We included 168 T2DM patients and 104 age- and sex- matched glucose tolerant controls. All subjects
are living in the south area of China, The diagnosis of T2DM was based on the 1985 WHO criteria. A
standard questionnaire was given to-all the subjects regarding the age, family history of T2DM, the
treatment method and other medical issnes. The study individuals underwent a physical examination that
iriclude the measurement of height, weight, body mass index(BM), hip and waist circamference, waist to
hip ratio (WHR), blood pressure. Biochemical examinations included blood lipid profile(triglyceride TG,
total cholesterol TC, high denmsity lipoprotein HDL-cholesterol, and low density lipoprotein
LDLcholesteral), 0 and 2-h plasma glucose and serum insulin. Plasma glucose was analyzed by a glucose
oxidase method, semru insulin was measured by enzyme-linked immunosorbent assay. Homeostasis model
assessment (HOMA) of insulin resistance was calenlated by the following formula: HOMA-IR=[fasting

. insulin(uU/mi)xfasting glucose(mmol/L)/22.5). Genomic DNA was isolated from peripheral blood

Jeucocytes. Genotyping of SNP-43 and SNP-19 were done by a mutagenically separated PCR (MS-PCR)
method. PCR- restriction fragment length polymorphism (PCR-RFLP) method was applied.for genotyping
of SNB-63. .

Distribution of alleles and genotypes at three loci were not significant different between the two
groups. Eight possible haplotypes was inferred ,but the distribution had no significant differences between
two  groups. Aualysis of haplotype combinations indicated heterozygotes of 112 and 221 haplotype were
more frequent in control group than in T2DM patients.(16.4% vs 7.1%, P=0.025, OR=0.394). Haplotype
combination(112/121) - conferred the highest risk among Mexican-Americans, but  we could not find the
distribution of this haplotype combination were more prevalent in T2DM group than in nondiabetic
group.(29.8% vs 25.0%, p=0.408, OR=1271). Among glugose-tolerant control subjects, UCSNP43
vatation had no effect on fasting plasma glicose, sermm insulin, TG TC, HDL-cholesterol, LDL~
cholesterol as well as 2-h plasina glucose and serum insulin, BMI and WHR.(G/G vs combined G/A and
A/A).Also we found no effect of UCSNP-43 on insulin resistance estimated by HOMA. In regarding to
haplotype combinations, carters of at-risk haplotype combination (112/121) had higher TC(5.7+1.4 vs
5.240.7,P=0.011) and LDL-cholesterol(3.5+0.5 vs 3.24£0.5,P=0.017) thani other cariiers withowt 112/121
haplotype combination. However, haplotype combination 112/121 had no effect on fasting and 2-h plasma

_glucose, serum insulin, as well as BMI, WHR and HOMA-IR. Haplotype combination 112/221 had no

effect on the clinical and biochemical variables we measured. .

In conclusion, present stidy we found haplotype combination 112/221 of CAPN 10 was related with
reduced risk among Chinese population, but we were not able to find significant association between
previonsly reported at-risk variants of CAPN 10 { UCSNP-43, haplotype combination 112/121)with

" T2DM. UCSNP-43 and haplotype combination 112/121 had no effects no plasma glucose level and insulin

sensitivity, but nondiabetic subjects with haplotype combination 112/121 had higher serum cholesterol
level, indicating haplotype combination 112/121 might be a risk factor for increased serum cholesterol in
Chinese population. This study we did not genotype UCSNP44 becawse this polymorphism is also
exclusively associated with haplotype 111 created by UCSNP-43,UCSNP-19, and UCSNP-63. And it
should be noted that there was no significant difference between T2DM and control group in regard with
the frequency of haplotype 111 in our sample. Further study should genotype more SNPs of CAPN 10 to
identify whether other alleles is associated with T2DM and should pay more attention. to the effects of
calpain-10 on the lipid metabolism.
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