
consumption of animal protein, milk and dairy protein might
increase the PCa risk by hormonal changes [17,56].

Milk and dairy products high consumption are a key feature
in Puerto Rican nutritional habits [29,55]. Milk contains high
concentrations of miRNA-29s rich exosomes, which attack DNA
methyltransferases, reducing the methylation of FTO CpG
islands, stimulating FTO expression [17]. Moreover, in animal
model’s overexpression of FTO increases the expression of the
RUNX1T1 transcription factor in embryonic fibroblasts
stimulating the number of adipocytes [57]. Knowing that FTO
expression can modulate obesity onset [19,58] due to its
stronger expression during childhood, it is feasible to think
that throughout adulthood the high consumption of foods that
stimulate FTO overexpression would contribute to the high
incidence of obesity, and hence PCa risk. Unfortunately, we did
not have access to the lifetime health records of our
participants, so we are unable to establish the timeline for
obesity onset in our cohort.

The heterozygous form (T/A) of rs9939609 was the most
prevalent in our cohort. This would suggest that rs9939609 “A”
allele may be implicated in the phenotype of PCa and the male
population in PR could have a more severe PCa if they have the
“A” genotype, thus contributing to the high mortality rate from
the disease. Our results prompt us to inquire if patients with
high grade PCa at an early age and the FTO mutated rs9939609
will also have high triglycerides levels, given that in a previous
work our group found that age and high triglycerides levels are
related to high grade PCa [34]. This premise remains unclear in
the literature. Authors like De Luis et al. have related high
triglycerides levels to the FTO rs9939609 homozygous form
(T/T) in Spanish obese men [59], while others like Grunnet et
al. report an association to the FTO rs9939609 heterozygous
form (A/T) [60]. We faced the limitation that we did not have
access to the serum lipid levels of all our patients at the
diagnosis.

We propose that FTO could be another gene that may be
implicated in the early onset of PCa in this Hispanic population
and that this gene is impacting PCa by its effect on overweight.

Conclusion
Notwithstanding our limitations, we found a definite

association between the presence of rs9939609 with the risk

of having PCa in this cohort of Puerto Rican men and the early
onset of disease in a relatively young group of Puerto Rican
men. To our better knowledge, no other study has
characterized the Puerto Rican population with respect to the
FTO rs9930506 or rs9939609 SNPs and their association with
PCa. The alleles and genotypes frequency for both SNPs
agreed with those published in 1000 genomes and these
findings contribute to advance in the direction of having a
genomic database of the Puerto Rican population for PCa.
Further studies are needed to understand the mechanisms
that may be involved in this early onset of PCa in this
population. These results provide additional information to the
complex nature of PCa in this population.
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Supplementary Table Puerto Rico’s geographical region distribution of municipalities.

Metro North West South East

San Juan Arecibo Aguadilla Adjuntas Aguas Buenas

Guaynabo Barceloneta Aguada Aibonito Canovanas

Caguas Camuy Anasco Arroyo Carolina

Bayamon Catano Cabo Rojo Barranquitas Ceiba

Ciales Guanica Cayey Culebra

Corozal Hormigueros Cidra Fajardo
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Dorado Isabela Coamo Gurabo

Florida Lajas Comerio Humacao

Hatillo Lares Guayama Juncos

Manati Las Marias Guayanilla Las Piedras

Morovis Maricao Jayuya Loiza

Naranjito Mayaguez Juana Diaz Luquillo

Orocovis Moca Patillas Maunabo

Quebradillas Rincon Penuela Naguabo

Toa Alta Sabana Grande Ponce Rio Grande

Toa Baja San German Salinas San Lorenzo

Trujillo Alto San Sebastian Santa Isabel Vieques

Vega Alta Yauco Utuado Yabucoa

Vega Baja Villalba
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