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IDENTIFICATION OF SINGLE NUCLEOTIDE POLYMORPHISMS (SNPs)
WITH CDKN2A/2B AND ATP2B1 GENES AMONG FILIPINO ADULTS

Marietta P. Rodriguez, Mark Pretzel P. Zumaraga, Jacus S. Nacis 
Mario V Capanzana, Ph.D. and Celeste C. Tanchoco, Dr P.H.

Background:
Recent studies on non-communicable diseases have focused on the contributions of genetic variations in the 
phenotypic expression of diseases. The most abundant source of genetic variation in the human genome is 
represented by single nucleotide polymorphisms (SNPs). SNPs promise great medical utility because they 
give rise to individual gene variants that can alter susceptibility to common diseases and predict disease 
progression. 

Objective:
The study aimed to characterize SNPs underlying type 2 diabetes mellitus (DM) and hypertension. Specifically, 
it aimed to investigate the genotypic and allelic frequencies within the CDKN2A/2B (rs 10811661) and 
ATP2B1 (rs 2681472) variants among Filipino adults.

Methods:
Study participants were respondents of the 7th National Nutrition Survey. A subsample of 100 male and female, 
residents of Ilocos, Bicol and Metro Manila aged 20 years and over with complete dietary, biochemical, and 
clinical data were included in the study. Genomic DNA were extracted using the Dried Blood Spot protocol 
of the QIAmp® DNA Mini Kit. SNP amplification, genotyping and analysis were performed in the Rotor-Gene 
Q Real-time PCR (Qiagen) machine with high resolution melting (HRM) capability. Descriptive statistics was 
used to reveal distribution of alleles and genotypes within the genes underlying type 2 diabetes mellitus and 
hypertension in the population.

Results:
Of the 100 gDNA samples analyzed, 88 (44 male and 44 female) individuals were genotyped for CDKN2A/2B 
(rs 10811661) while 86 for ATP2B1 (rs 2681472). Results showed that 81% (71/88) of the respondents who 
underwent CDKN2A/2B (rs 10811661) genotyping indicated TT  while 19% (17/88) has the CC genotype. 
Similarly, among the respondents who were assayed for ATP2B1 (rs 2681472), TT genotype (71%) was 
more prevalent than the CC genotype (29%). No heterozygotes for both genes were detected.  Previous 
genome-wide association studies using multiple populations showed  that “T” allele of CDKN2A/2B (rs 
10811661) is highly associated with type 2 DM risk (RAF=0.83) while the risk for developing hypertension  
is  in  the  “T” allele of ATP2B1 (rs 2681472).  Stratification by region showed high prevalence of TT 
genotype for CDKN2A/2B (rs 10811661) in Ilocos, 87% (20/23), Bicol, 81% (20/32) and Metro Manila, 76% 
(25/33) while TT genotype within  ATP2B1 (rs 2681472),were 71% (15/21), 72% (21/29) and 69% (24/35), 
respectively in the three areas.

Conclusion/Recommendation:
The results of the preliminary analysis indicate that the CDKN2A/2B (rs 10811661) SNP “T” allele is highly 
prevalent among Filipino adults, suggesting a possible role of the SNP “T”  risk allele in the increased 
occurrence of Type 2 DM in the population. For the ATP2B1 (rs 2681472), no A and G alleles were 
observed but most carry the “T” risk allele. Screening of SNPs underlying complex diseases in Filipino 
population is important in determining SNP relevance on nutrigenomics researches, particularly for dietary 
recommendations for treating and preventing diet—related diseases or in the formulation of novel functional 
foods. Future targeted deep sequencing and functional studies should enhance understanding of the clinical 
relevance of CDKN2A/2B (rs 10811661) and ATP2B1 (rs 2681472) SNPs in the population.


