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Introduction:  One of the prevailing forms of undernutrition in the Philippines is 
anemia due to iron deficiency.  With the advances in the field of biochemistry and 
molecular biology, elucidation of the relationships between DNA sequence 
variations (e.g. single nucleotide polymorphisms or SNPs) and susceptibility to 
diseases can be achieved.  This will result in the identification of genes that can 
be targeted to prevent or treat diet-related diseases such as Iron Deficiency 
Anemia (IDA). Objectives:  The study aimed to determine the frequencies of 
SNPs, namely: SLC11A2 rs121918365, HFE rs1800562 and rs1799945, 
TMPRSS6 rs855791 and rs4820268, and TF rs3811647 and rs1799852, and 
their association with the biochemical and haematological indicators of blood iron 
concentration and IDA among pregnant Filipino women. Methods:  Blood 
samples were collected from 112 pregnant women living in Quezon, Palawan. 
Levels of hemoglobin, hematocrit, serum iron, serum ferritin, and total iron 
binding capacity were measured and genomic DNAs were extracted.  Genes 
associated with IDA were examined for SNPs via capillary sequencing and high 
resolution melt assay.  SNP frequencies were presented as number and 
percentages values. Independent t-test and ANOVA were used to compare 
variables among study groups and a p value < 0.05 was considered as 
statistically significant. Results:  Data on SNP frequencies were near the values 
reported among Asian populations.  Majority of the anemic participants carry the 
mutant/risk ‘C’ and ‘G’ alleles of TMPRSS6 rs855791 and rs4820268, 
respectively, and the normal/wild-type ‘G’ and ‘C’ alleles of TF rs3811647 and 
rs4820268, respectively.  Additionally, among the anemic participants:  (1) 
carriers of the ‘CG’ genotype of HFE rs1799945 have significantly lower 
hematocrit levels than the ‘CC’ carriers;  (2) carriers of the ‘AA’ genotype of 
TMPRSS6 rs4820268 have significantly higher serum iron levels, and;  (3) 
carriers of the ‘AG’ and ‘AA’ genotypes of TF rs3811647 and ‘CC’ genotype of TF 
rs1799852 have significantly higher total iron binding capacity levels.     
Conclusion and Recommendations: Data suggest association of the 
normal/wild-type alleles, and not the mutant/risk alleles, of TF rs3811647 and 
rs1799852 with IDA and association of HFE rs1799945, TMPRSS6 rs4820268, 
and TF rs3811647 and rs1799852 with the levels of hematocrit, serum iron, and 
total iron binding capacity in pregnant Filipino women.  This study is the first to 
provide preliminary information on the frequencies of SNPs in IDA-associated 
genes and their potential association with the biochemical indicators of iron 
concentration among Filipinos.  It is recommended, therefore, that the genotyping 
of IDA-associated SNPs be conducted using larger sample size in order to fully 
establish which of the genes confer risk to IDA in Filipinos. 
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INTRODUCTION 
 
In 2010, the Food and Nutrition Research Institute of the Department of Science 
and Technology reported a national prevalence of anemia at 19.5%, and 
prevalence among 6 mos. to 1 yr old infants and pregnant women at 55.7% and 
42.5%, respectively.  Pregnant women are at high risk of developing anemia 
because of additional iron requirements for increased blood volume and fetal 
growth. Along with the mandate of the FNRI-DOST to conduct researches that 
will identify solutions to prevailing malnutrition problems in the country, R&D 
studies on how to treat and prevent anemia due to iron deficiency were 
conducted.  Aside from these, the study of genes involved in human iron 
metabolism has started.  This will identify genes that are regulated by a certain 
type of diet or nutrient among Filipinos, which will lead to strategies (i.e. 
personalized or individualized nutrition) that may prevent or treat diet-related 
diseases. The study was, therefore, conducted to determine the frequencies of 
SNPs in the genes associated with blood iron concentration and IDA (i.e., 
SLC11A2 rs121918365, HFE rs1800562 and rs1799945, TMPRSS6 rs855791 
and rs4820268, and TF rs3811647 and rs1799852).  Additionally, it determined 
the potential association of such SNPs with the biochemical and haematological 
indicators of blood iron concentration among pregnant Filipino women. SLC11A2 
encodes for DMT1 that transports iron and participates in cellular iron absorption.  
HFE protein is involved in the regulation of iron homeostasis, and mutations in 
HFE are responsible for familial hemochromatosis or iron overload in the body.  
TMPRSS6 is involved in the control of systemic iron homeostasis and normal 
erythropoiesis and encodes for matriptase-2 enzyme that promotes iron 
absorption.  TF encodes for transferrin, a serum protein that delivers iron to the 
cells. 
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METHODS 
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RESULT AND DISCUSSION 
 
Table1. Frequencies of the SNPs in Genes Associated with Blood Iron 
Concentration and Iron Deficiency Anemia 
 

 
 
 

 Only wild-type ‘GG’ of SLC11A2 rs121918365 and HFE rs1800562 exist 
  ~2% carry the risk ‘G’ allele of HFE rs1799945 
 ~75% carry the risk ‘T’ and ‘G’ alleles of TMPRSS6 rs855791 and 

rs4820268 
 About 80-85% carry the wild-type ‘G’ and ‘C’ alleles of TF rs3811647 and 

rs1799852 
  Resulting SNP frequencies were near to values previously reported 

among Asian populations (e.g. Chinese and Japanese) 
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 Among anemic participants, carriers of ‘AA’ genotype of TMPRSS6 
rs4820268 have significantly higher serum iron levels than ‘GG’ carriers 
(p=0.029) 

 
 Risk ‘T’ and ‘G’  alleles of TMPRSS6 rs855791 and rs4820268 occurred 

more among anemic participants 
 

 
 

 Among anemic participants, carriers of ‘AG’ and ‘AA’ genotypes of TF 
rs3811647 and ‘CC’ genotype of TF rs1799852 have significantly higher 
total iron binding capacity levels (p=0.033; p=0.000) 
 

 Wild-type ‘G’ and ‘C’  alleles of TF rs3811647 and rs1799852 occurred 
more among anemic participants. 
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 Among anemic participants, carriers of ‘CG’ genotype of HFE rs1800562 
were found to have significantly lower hematocrit levels than ‘CC’ carrier 
(p=0.041) 

 
 
 
CONCLUSION AND RECOMMENDATIONS 
 
 
Data on SNP frequencies suggest association of the wild-type forms of TF 
rs3811647 and rs1799852 with IDA among pregnant Filipino women.  Potential 
associations of HFE rs1799945, TMPRSS6 rs4820268, and TF rs3811647 and 
rs1799852 with the levels of hematocrit, serum iron, and total iron binding 
capacity among pregnant Filipino women were also obtained. It is recommended, 
therefore, to replicate the genotyping and perform association studies using 
larger sample size (> 2000 cases and 2000 controls) in order to fully establish the 
relationship of genes with IDA in Filipinos. 
 


