
Book of Abstracts

39th FNRI Seminar Series 2013 13

VALIDATION OF A REAL-TIME PCR METHOD FOR ANALYSIS 
OF A KNOWN GENETIC MARKER OF HYPERTENSION 

AMONG FILIPINO ADULTS 

Mark Pretzel P. Zumaraga, Marietta P. Rodriguez, Vanessa Joy A. Timoteo, 
and Celeste C. Tanchoco, Dr. PH 

Background:
Nutrigenomics is the study of the complex interplay between genes and foods affecting health, opening the 
field on personalized nutrition. Hypertension belongs to the family of diseases with complex and interrelated 
etiologies. Large-scale genome-wide association studies have presented single nucleotide polymorphisms 
(SNP) genetic markers to be associated with blood pressure and hypertension, where a significant association 
was found within SNP ATP2B1 rs2681472 (C  T), p value < 0.01. Among the current protocols being 
used in detection of SNP variation is the real time polymerase chain reaction followed by high resolution 
melting (HRM) analysis. 

Objectives:
The study aimed to evaluate an HRM-based method for SNP analysis of ATP2B1 (rs2681472) using blood 
samples extracted from selected Filipino respondents of the 7th National Nutrition Survey. Specifically, the 
study aimed to determine method accuracy, inter and intra day precision, instrument detection limit (IDL), 
Polymerase Chain Reaction (PCR) efficiency and linearity. 

Materials and Methods:
Nucleic acids were extracted from whole blood samples using the Dried Blood Spot protocol of the QIAmp® 
DNA Minikit.  To confirm the presence of amplifiable DNA, fragments of GAPDH gene, a human constitutive 
gene, was amplified by PCR. Optimization of primer annealing temperature targeting ATP2B1 rs2681472 
was performed on a gradient temperature set-up using CFX96TM Bio-rad Real Time PCR machine.  
Determination of inter and intra day precision, instrument detection limit (IDL), PCR efficiency and linearity 
were conducted following MIQE recommendations.  Method accuracy was determined by comparing results 
generated from single pass DNA sequencing, a known gold standard for genotyping. Melting curves, negative 
derivative plots and statistical tests were analyzed using Precision Melt Analysis Software™. 

Results:
SNP ATP2B1 rs2681472 genetic variants were successfully identified using the method as confirmed by 
direct DNA sequencing. Intra and inter-day precision of the method were found to be precise, supported by a 
very low % RSD of 0.11% and 0.14%, respectively. Instrument Detection Limit (IDL) was found at 30 cycles 
(in Cq value). PCR amplification efficiency using the method showed >85%. Correlation coefficient using the 
method has met the acceptance criteria between 0.9-1.0. 

Conclusion:
HRM was successfully applied for genotyping of SNP related to ATP2B1 gene, particularly rs2681472. The 
validated method was found to be accurate and precise. HRM is a highly commendable tool that can identify 
existence of polymorphisms in a genome, thus, reducing the amount of direct sequencing method required. 
Early detection of at-risk individuals using established genetic markers may be found useful in determining 
SNP relevance on personalized nutrition researches, particularly in development of novel functional foods 
and dietary recommendations for preventing hypertension.

Recommendation:
In future studies, however, other validation parameters should be tested, such as method sensitivity and 
inter-laboratory verification, to get best results. Likewise, future targeted deep resequencing and functional 
studies should enhance our understanding of the clinical relevance of ATP2B1 rs2681472 SNP in the 
population.


