S £ i e (Sl i e b Al g A ) ealiall s Jelill ; Al ) ie
Saald Blas) £ e - AU

!.u !\

s dale aal o Land) O Giay s g Sl ely (e Adlid £l b ALaY) ) a5 Baeia Jal s Sl
G BN Al agaal cpdll o Y1 8 (e sadll da g e T2DM-AU & il (e s Sl ol Al
Al yn b a8 g Sl i je (A il e Dl 5 A1) ) dal el G Jeldll 0 Cum s il dihaie
e (GWAS) asiall ki e clESall il j3 3 Lo ¥ S olaialy (SNPs) <l sil€ 5ill saxia
SNPs elli i V) ¢ A ¢ il (g (sSull el dasi po il g laayaat o3 SNPs (o 1S axe o (e 02l
Ll iy Sl (el Aadl ) dlaeind e s ali aaad Al cas J1 Y Jg el
oae A e Aulle & ga s Aiend] Caalill 1) s Las 3V s 381 1 CBRY) s il A0S0
e die Y0 5 o Sull (g ga sl anadl G Aie YT mead o5 a8 SEN ¢ gl (e (g S
YYY41)1rs9930506¢ rs1421085¢ rs17817449) FTO¢ MC4R  (rs) 4wlyd & (pe shidl
e e Agiall Llall il 301 (VY4EVKORC] (159934438, 159923231 « 1s2884737¢ 15) 5
oSl 61y g bS il ) Gllia aa g a8 U g il AlaY) jlaliae g Aol il 5 jeal) g anall A1
Of 25 bl (YYYEUVTMCAR 15 - VYAV YEIETO 159930506 ¢ rs1421085 « 15) 5 4l & sl
Ao jiall Land) (g il 18IS 5 (oSl Cbeaall el ladige Yo (e el auall K a5
oalid) e dasi o VIZG cpall (B gl 2ae Aoalh) o s adl N ALLYL 00 N YY g B <Al
o Ll il A Dl auall LS 5550 00 FTO O 1) 5 .5 Sl (o 30 8 HBAIC (553
AV G Agiall CAY) (sae anll 45 e Sl pall (e 3l U & sl e oSl (i s

(A il jladll i pail) 8 Aaalisall



Title : The interplay between genetics factors and obesity in Type II
Diabetes

Student Name: Najlaa Filimban

Supervised by
Dr. Saffa’a Qasti
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There are multiple risk factors for developing various types of diabetes mellitus. It is widely
believed that obesity is the greatest risk factor leading to T2DM in particular in individuals who
have excess abdominal fat. The interplay between the genetic factors and obesity is yet to be fully
elucidated in diabetic patients. The accurate determination of single nucleotide polymorphisms
(SNPs) has received immense attention, particularly in genome-wide association studies
(GWAS). Although a large number of SNPs were identified associated with T2DM, only those
known to cause diseases are investigated to determine their impact on the genetic predisposition
to diabetes. However, it is conceptually known that alleles with low frequency might have genetic
effects influencing diabetic phenotypic traits. This study aimed to screen a spectrum of SNPs
taking advantage of the large-scale genotyping and genomic sequencing technologies. Therefore,
population study was conducted to elucidate the genetic inter-individual’s variations leading to
predispose to obesity and give rise eventually to diabetes.

A total of 230 genomic DNA sample isolated from diabetic patients and 245 samples from
controls participants were genotyped for /70 SNPs (rs9930506, rs1421085, rs17817449), MC4R
SNP (rs2229616) and VKORC1 SNPs (rs9934438, rs2884737, rs7294, and rs9923231) utilizing
gPCR and Open Array Taqman technology. The effects of the determined genotypes on body
mass index (BMI) and age in predicting obesity and T2DM risks were determined statistically.
Furthermore, screening for genetic variations in genes flanking the VKORCI gene using next
generation sequencing on the Ion Torrent Personal Genome Machine platform.

Significant associations with T2DM were reported for #70 SNPs rs9930506 genotype AG (P=
<0.05) rs1421085 genotype CT (P= <0.05), rs17817449 genotype TT (P= <0.05), MC4R
1s2229616 genotype CC (P= <0.05). Also, it was found that BMI (>30) were linked in T2DM
patients who were obese, males and at the age 32-50. Furthermore, increasing in copy number
were identified harboring ZG16 gene region and associated with low HBA1C level in diabetic
patients.



In conclusion, association of F7O SNPs with BMI has the strongest impact on the risk of
developing obesity and T2DM. It is believed that minor and rare allele frequency among
population that identifying SNPs- related diabetes is a very challenging approach creating a
clinical debate whether these variants have a meaningful value in predicting diabetes risk. Further
studies have to be conducted to assess the extent of the genetic variations in the development of
the disease. Array combined with sequencing will provide more insight understanding of the
genetic variations and explore new loci.



