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d Background

= Type 2 diabetes is an important risk factors for
cardiovascular diseases.

= Patients with diabetes without history of
previous Ml have a similar risk (~20%) of a
major CV events in the next 7 years as those
with a history of previous myocardial infarction
but no diabetes*.

= Alteration in insulin sensitivity, insulin secretion
or hepatic glucose production all contribute to
the underlying pathophysiology of type 2
diabetes development.

*Haffner SM, NEJM 1998
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Genetic association study design
Large sample size

Dense genetic markers
Whole genome approach
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Informatics to ID gene(s) mapped to associated SNP
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Genome wide scan
In Type 2 diabetes
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&) Background of Study

o annsAnEeuMiniilag A, W, Yoy A9 BIANARNLNA Wil
ANANRUTIR9RUENTIN 3 AnuntanazTIALNM et A1 ATY
1AwA SNP rs416572 Ut IGF2R WA rs2270584 11l TSPANS LA
rs673710 U NDUFB6 gene Nl glucose tolerance status

e JEn13AN=1TAE DNA pooling with genome wide association

study analysis.”

=K dg/ | = o o o o"dg/ o
*  NN9ANHINALILIUNITNARDU U UANNANANUTUN UL NG
EGAT Watiusuug

*Ye Bang Ce et al. Analytical Biochem 2004, SaraH H Shaw Genome Research 1998



) Preliminary Study
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*  N1n19gnm DNA waz pooled DNA lu 4 ngulugy

®  YIN197F9Q whole genome single nucleotide
polymorphisms (SNPs) genotyping Angl Affymetrix
GeneChip 500K LAAZN{NY triplicate
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%) Preliminary Study

o a Y ac] = . .
. NNNIFNATIZHANLATNNTIITEUNEIL estimated allele frequencies
3919 4 NGN iann SNPs Ninutas lulsaluimgiu

Odds ratio
| Odds (95.0% CI) P
Variable .
Ratio Lower Upper
BMI (kg/m?) 1.11 1.07 1.16 <0.001
IGF2R genotype 0.71 0.52 097 <0.05

NDUFB6 genotype 1.40 1.01 194 <0.05



@  Preliminary Study

o« ANMNANNUTUR allele frequency 284 rs673710 Ul NDUFB6 fid

N11% glucose tolerance (P < 0.05)
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Allele frequency
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 |GF2R encodes Insulin like growth factor 2 receptor.

« |t contains 48 exons and spans about 136 kb.

« Itis a multifunctional receptor that possesses binding sites for
diverse ligands, including insulin-like growth factor Il (IGF2),
retinoic acid, TGF-beta, urokinase-type plasminogen activator
receptor, and mannose-6-phosphate. IGF2R plays major roles in

controlling IGF signaling by directing IGF2 to lysosomes.

« Cytogenetic location: 6g25.3



) NDUFB6

Encodes NADH-UBIQUINONE OXIDOREDUCTASE 1 BETA
SUBCOMPLEX, 6 (mitochondrial respiratory chain).

« Itis the first multisubunit enzyme complex of the mitochondrial

respiratory chain.
« Cytogenetic location: 9p13.2.

« NDUFBG6 is among the set of OXPHOS genes showing
significant reduction in muscle from patients with type 2

diabetes compared with healthy control subjects.”

*Mootha at al. Nature Genetics 2003
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%] Subjects

wiangNyseanaiilu 3 ngx

1. DM ; History of diabetes, on antidiabetic medication, or

. 1 v 1 1 dld
fasting plasma glucose >126mg/dl NN Vl,mmﬂ@mm
UsedRimg lATUN193tase wasrraNlsedRnIuenine Lasvisead
A fasting plasma glucose N1NN31 WEaLMNAY 126 mg/dl

2. Impaired fasting glucose (IFG); No history of previous

diabetes with FPG >/= 100 mg/DI Lag <126 mg/dl

3. Normal glucose levels; no history of DM, IFG, IGT, WAy FPG <
100 mg/dI



% ) Methods

« Clinical data: Age, Sex, Income, history of hypertension, history
of dyslipidemia, history of previous CVD, BMI, waist
circumference, waist to hip ratio, parameters from Inbody
analysis (percentage body fat, muscle mass, fat mass, visceral

fat area)

« Biochemical data: Fasting plasma glucose, ALT, AST, uric acid,

hsCRP, lipid profiles

. Genetic data: Genotyping 714 2 SNPs #2¢35n15 TagMan®

assay for SNP genotyping



%) Analysis

« Study design: Cross-sectional analysis

* Fisher extract’s test for discrete data comparison, T-test

or ANOVA for continuous variables comparison.

« P Value of< 0.05 consider statistically significance.



Results
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= Baseline clinical characteristics

“Sex (Yomale) 13.7% 12.5% 28.7% < 0.01#
Age (yrs) 46.14+5.43 44.31+6.19 40.38+7.04  <0.01**
BMI (kg/m?) 26.58+ 4.21 25.79+4.07 23.50+3.49 <0.01**
Waist (cms) 95.15+10.36  92.15+10.36  85.14+9.87 <0.01**
Waist hip ratio 0.94+0.06 0.92+0.05 0.84+0.06 <0.01**
% body fat 29.71+7.51 27.98+7.02 26.53+7.15 <0.01**
Body fat mass 22.50+8.71 20.60+7.92 17.40+6.30 <0.01**

Visceral fat area (cm?) 117.65+34.21 111.95+31.40 91.64+32.35 <0.01**
Skeletal muscle mass  28.44+7.08 28.82+5.09 26.43+5.63 <0.01**

ALT 60.14+32.22 55.10+25.40 45.63+20.25 <0.01**
AST 29.80+27.54 25.12+13.95 21.02+12.91 <0.01**
Alkaline phosphatase 91.65+29.80 85.34+24.93 80.04+19.77 <0.01**
Uric acid 5.78+1.75 6.15+1.41 5.47+1.46 <0.01**
Cholesterol 207.78+54.22 227.08+42.49 216.21+37.60 <0.01**
HDL 46.09+10.28  47.43+10.5 52.52+12.42 <0.01**
Triglyceride 186.84+128.64 186.41+133.77 118.57+75.33 <0.01**
LDL 137.75+45.13 155.45+40.62 148.23+35.65 <0.01**
FPG 164.28+66.63 107.10+6.51 86.94+8.41  <0.01**
hsCRP 2.62+3.77 2.62+3.94 1.74+3.12 0.013**

* N= 2564, UoLaUTAIAIY mean+SD



92

0
)
D

frequencies

rs416572 atIGF2R

rs6/3710 at NDUFB6

D
(D
-~
(D

O

—H O 40

-
(D
D
O
<

0.828
0.172
0.155
0.845



DAaciilte

INCOUIlIlo

. By Fisher extract’s test there was no difference in SNPs allele
frequencies comparing between different groups.
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Results

By Fisher extract’s test there was N0 differencein genotyping
frequencies, comparing between different groups.

rs6/3710 at NDUFB6 | rs416572 at IGF2R P VALUE

Group
E 1’/2 11vs |11+12
22 12+22 | vs 22

1.3% 29.3% 69.3% 3.3% 26.7% 70%
IFG 35% 26% 705% 2.3% 30.2% 67.4% NS NS NS NS
normal 2.5% 25.7% 71.8% 3.4% 27.6% 69%

1= minor allele, 2= major allele



Results

. .cc | cr | T Pyaues

BMI (kg/m?)
Waist (cms)

Waist hip ratio

% body fat
mass

Rodv fat mass
I\ IAL 1T TW\WWUWY

Visceral fat
area (cm?)

skeletal muscle
mass

CC; n=1743,CT; n=738, TT, n=84

23.99+ 3.75
86.37+10.42

0.88+0.06

26.53+7.26

17.78+6.77

94.02+33.42

26.90+5.56

24.11+3.80
86.47+10.46

0.88+0.07

27.49+7.08

18 42+6.83
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Subjects with CC genotype had lower %body fat
than those who carried CT and TT
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%] Summary

Only 5.7% of subjects in EGAT3.1 cohort had underlying

diabetes.

Subjects with diabetes were older, and showed significantly
greater components of metabolic derangement than those with
IFG and normal subjects; i.e. greater BMI, WC, WHR, body fat,
higher transaminase levels, high triglyceride, low HDL and
higher hsCRP.

By cross-sectional analysis, there was no association between
SNPs and diabetes, partly due to the low incidence of diabetes

in this cohort.



Summary

« We demonstrated here for the first time the association between T allele and

percentage body fat in our subjects.

* Previous results in 3T3-L1 preadipocyte cell culture model by

Ongphiphadhanakul et al.
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« Further study to explore if IGF2R ;

a candidate for genetic marker adipocity, can predict incident diabetes.



9 Conclusion

« By cross-sectional analysis, there was no association between

SNPs of IGF2R and NDUFB6 genes in EGAT3.1 cohort.

« There is evidence of higher body fat mass in subjects who carrie

T allele of SNP rs416572.



Spare

7/25/2011



Sh.

2

o qu\qﬂf\qe L) @]
\. ; OF 1 ONII o LAY

. nUszA9A 2.4 AU biomarker AnedD proteomics WAz

metabolomics LaZANHNANNANNUEIRY biomarker FAan19LAA
Teawnvunazlsan1esan lEannandas

e LHUIIUIRE ANBIANNNEURUSIZUINN biomarker NAUNL LU

LAz biomarker BUNANANANNEIATY AaN1TAALMINULA1IA
1 V| di
NFaN l5viaau
— AU microRNA MRgndasiulsawniniunanunaz ldaa inalg iy
Biomarker 1130191118190 0 A lugeezenn

7/25/2011



+  MicroRNA Lfl1 RNA 211aLAN
HANENIU TN 21-23
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« Common sites: Tissue, cells
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& Design and methods

A ﬁﬂ‘mLLa L]Jisl‘i_lm&l‘]_l microRNA profiling mil microarray luasauny

- ENENAINEIU (BMI > 25 kg/m? ) 5 31871 type 2 DM w3suifisunvonsasiag 7
da 5 Ml type 2 DM Tag match LNFLAZEE

- aNEnFuATNeaw (BMI > 25 kg/m? ) 5 718 uazansanasn liaan 5 Mg (BMI < 25

kg/m? ) lag match a1y LAz LN

2.9 expressure UaJd microRNA 4 differential expression smzluluﬂammama 20 a1

3. N33 expression 289 microRNA 71ld3un1itutiulu SERUM zasnguaranadnyly
1A39715 EGAT3 kazfaanuszazentNafine il microRNA 71 l631n1nIaanIadadnanias
.14 biomarker 289 obesity kaz type 2 DM a8 bl
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« Verifying method of miRNA extraction in serum

« miRNA from mirVana isolation kit (Ambion, Austin, USA)
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Unit  A260 A280 260/280 260/230

Nucleic Acid
Sample ID
Conc

Stocked

seruml 10.6 ng/ul

Stocked

serum? 14.3 ng/ul
fresh serum 3.2 ng/pul
WBC-M37 409.1 ng/ul
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