Proceedings of the 33" Annual Conference of Genetics Society of Nigeria, 27 — 30 September, 2009, Ilorin, Nigeria

Genetics of Phenylthiocarbamide perception among 250
Families in Northern Nigeria

*Tyiola O. A., Bakare A. A., and Ayodele T.B.

Cell Biology and Genetics Unit, Department of Zoology, University of Ilorin, Ilorin. Nigeria.

ABSTRACT: This study investigated the distribution and mode of inheritance of taster and non-taster genes among
samples of Nigerian population from 20 Northern states using Phenylthiocarbamide (PTC) taste strip. Informed
participants were asked to put the taste strip on their tongue and allowed to soak in the saliva before describing their
taste perception.250 families consisting of 1,200 individuals were randomly sampled. Overall, there were 948 and
252 are tasters and non-tasters representing 79% and 21% respectively. The allelic frequencies were 0.54 and 0.46
for tasters (p) and non-tasters (q) respectively and there were more female tasters than males. The ability to taste
PTC among the population sampled was found to be bimodal while the inheritance pattern was found to be an
autosomal incomplete dominant trait. Data analyses conform to Hardy-Weinberg principle. These observations show
how northern Nigerians vary genetically with respect to their sense of taste.
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Introduction

Taste perception is known to influence
individuals’ qualities of foods and susceptibility to
diseases (Prescott et al., 2001). The ability to taste
phenylthiocarbamide (PTC) is a genetic trait which
has also been referred to as “an honorary blood
group” (Mc Kusick, 1995). In other words, genetics
plays a role in determining whether an individual is a
taster or a non-taster. Fox (1931) was the first
scientist to describe relationship between chemical
constitution of PTC and tasting ability. Genetic
variation in the sense of taster of individuals to
various chemical compounds will provide the
foundation for understanding the relationship
between taster status, human taste perception and
their associated consequential effect.

PTC, a bitter chemical synthesized by Fox (1931)
has been widely used for genetic and arthropological
studies (Kim ez al., 2003). PTC taste blindness has
been the most studied trait in human genetics and
second only to the ABO blood group system. The
inability to taste PTC has been associated with a
number of medical and neurological illnesses not
typically related to taste. Previous studies have
revealed that the inability to taste PTC is due to
homozygosity for an autosomal recessive allele
(Snyder, 1932; Guo and Reed, 2001). Today, it has
been firmly established that the ability to taste PTC
exhibits a strong dimorphism in human populations
(Bahsin, 2006). Investigative reports are available
regarding the association of non-tasters with diseases
(Saldanha, 1956; Beinguelman, 1964; Branchel and
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Walter 1974; Mourao and Salzano 1978). Since such
association  remains mere reports, further
advancement in research towards this direction would
be needed (Bahsin, 2006). Inability to taste PTC has
also been associated with a number of medical and
neurological illnesses not typically related to taste (Li
et al., 1990; Ali et al., 1994; Moberg et al., 2005;
2007).

Genetic approaches are fastly yielding new
information about taste perception in human.

Several investigators (Harris and Kalmus 1949;
Barnicot et al., 1951; Merton, 1958) have reported
that strong bimodal sensitivity distribution to PTC is
caused by a common mechanism in which PTC-
insensitive parents tended to produce PTC-insensitive
children and in many families where both parents
were insensitive, 25% of their children were not(
Blackeslee, 1932). Several other investigators found
that the Mendelian mode]l of inheritance did not
adequately explain their data and have therefore
suggested multiple alleles, multiple loci and
incomplete dominance genetic background as well as
environmental modifiers (Ramana and Naidn; Olson
et al., 1989; Reed et al., 2003). )

Chromosomal location of PTC gene in recent studies
has revealed that PTC sensitivity gene was located on
chromosome 7 with major gene identified as a
member of TAS2R bitter taste receptor gene family,
TAS2R 38 (Kim ez al.,, 2003).These genes differ at
three (3) amino acid positions number 49, 262, and
296 with the major taster form containing proline at
position 49, an alanine at position 262 and a valine at
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Fig.1 : Map of Nigeria
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Table 1: Distribution of Tasters and Non-tasters to PTC according to age

Age-group No of P.T.C Phenythiocarbamide Percentage (%) Allelic frequency

Years Tasters Non-Tasters Tasters Non-Tasters p q

0-10 59 ] 13 81.9 18.1 0.58 0.42
11-20 118 27 81.3 18.7 0.57 © 043
21-30 191 66 74.3 257 0.49 0.51
31-40 288 97 74.8 252 0.50 0.50
41-50 245 30 89.0 11.0 0.67 0.33
50 + 47 19 712 288 0.47 0.53
Total 948 252 .__79.0 21.0 0.54 0.46

Table 2: Distribution and allele frequency of PTC tasters and non tasters in Northern Nigeria.

Tasters Non-tasters Allele frequency
Sample size Number Percentage (%) Number Percentage (%) 4 t
Total (n=1200) 948 79.0 252 21.0 0.54 0.46
Males (n=967) 750 77.60 217 22.40 0.53 0.47
Females (n=233) 184 78.84 49 21.16 0.54 0.46
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