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Frequencies of UDP-Glucuronosyltransferase 1
(UGT1A1) Gene Promoter Polymorphisms Among
Distinct Ethnic Groups From Brazil
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A polymorphism in the promoter region of
the UDP-glucuronosyltransferase 1 (UGT1A)
gene is associated with Gilbert syndrome
(GS), a benign form of mild unconjugated
hyperbilirubinemia. We genotyped 157 indi-
viduals from Brazil, comprising 71 Cauca-
sians, 54 African-derived subjects, and 32
Parakana Indians. Frequencies of the alelle
(TA); associated with GS found in this study
were 0.324, 0.407, and 0.328, respectively.
The genotype frequencies differed signifi-
cantly between Caucasians and African-
derived individuals. The high frequencies
of (TA); polymorphism among the three
groups confirm previous data that this
polymorphism is very ancient and appears
to be distributed throughout the world.

© 2002 Wiley-Liss, Inc.

KEY WORDS: Gilbert syndrome; UGT1A;
(TA) polymorphism; Amer-
indians; Parakana Indians

INTRODUCTION

Gilbert syndrome (GS) is a benign form of unconju-
gated hyperbilirubinemia occurring in the absence of
structural liver disease and overt hemolysis, character-
ized by intermittent mild jaundice. The identification of
the UDP-glucuronosyltransferase 1 (UGTAI) locus,
which encodes for a family of UGTA1 isoforms, sheds
light on the mechanism of hereditary transmission of
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this disorder [Clarke et al., 1997]. The majority of GS
cases are associated with a polymorphism in the
promoter region of the UGTIA gene, in which a
variable number of thymine-adenine (TA) repeats
change the length of the TATA element, the binding
site for factor IID, which is important in the transcrip-
tion mechanism [Monaghan et al., 1996]. The presence
of seven repeats, instead of the wild-type six repeats,
has been found to be associated with reduction in the
efficiency of transcription of the UGTAI-gene, and
patients with clinically diagnosed GS were homozygous
for the (TA); alelle [Bosma et al., 1995]. In addition, the
presence of the (TA); repeat has been associated with
increased bilirubin levels in apparently normal sub-
jects, as well as in homozygotes and heterozygotes for -
thalassemia [Galanello et al., 1997, 1999], glucose-6-
phosphate dehydrogenase (G6PD) deficiency [Kaplan
et al., 1997], neonatal jaundice [Bancroft et al., 1998],
hereditary spherocytosis [Miraglia Del Giudice et al.,
1999], and sickle cell anemia [Passon et al., 1998].

Several studies have recently shown differences
among the frequencies of the (TA); polymorphism
according to the origin of the population. In a North
American population with European Caucasian origin,
the (TA); frequency was 0.387, while in Asians, it was
0.160. In another group from North and Central
America, with different degrees of African descent,
besides the higher (TA); frequency of 0.426, the
presence of (TA)s (0.035) and (TA)g (0.069) alelles were
observed [Beutler et al., 1998]. In a study with a
population of Japanese neonates [Akaba et al., 1999],
the frequency of (TA); was as low as 0.070, while the
estimated percentage of subjects homozygous for (TA);
was 10—13% in a Scottish population [Monaghan et al.,
1996].

The ethnic origin of the Brazilian population is highly
heterogenous. It is comprised of immigrants from
Europe, Africa, and Asia, as well as Amerindian groups,
which results in a complex race admixture that differs
widely from previously studied populations. Thus, an
increasing interest in determining for the first time the
prevalence of the (TA); polymorphism in the Brazilian
population led us to study a sample of three major
ethnic groups that comprise the Brazilian population.
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TABLE I. UGT1A Gene Promoter Genotypes in Three Different Brazilian Populations

Genotype
Population 6/6(n) 6/7(m) 7/7m) 5/6Mm 58m) 5/7m) 6/8(m) Total(n)
Caucasian 32 28 9 1 0 0 1 71
African-derived 13 25 9 5 1 1 0 54
Parakana Indians 12 19 1 0 0 0 0 32

MATERIALS AND METHODS
Selection of Groups

Three major ethnic groups were studied. The first
group comprised 71 individuals from Caucasian des-
cendants (students and members of the staff of the
University Hospital of Campinas, South-Eastern Bra-
zil), whose ancestors were usually from Italy, Spain,
Portugal, and Germany. The second group consisted of
54 African-derived individuals (students and staff of
laboratories from the Federal University of Bahia,
North-Eastern Brazil, where the majority of the
population is of African descent). The third group was
composed of 32 samples of Parakana Indians, an
Amazonian Indian polygamous population belonging
to the Tupi tribe, where marriage of males to their
sister’s daughter is favored, resulting in a highly inbred
population. Informed consent was obtained from all
subjects.

Detection of the (TA),, Polymorphism

Genomic DNA was extracted from peripheral blood
cells using standard methods. DNA was amplified by
polymerase chain reaction (PCR) using primers as
described by Monaghan et al. [1996]. The products were
run in a 6% denaturing polyacrilamide gel (8.3 M urea)
and subsequently stained by silver precipitation [Mir-
aglia del Giudice et al., 1999].

RESULTS

Table I shows the genotype frequencies in each
different group of the population. The homozygous
genotype 7/7 frequency was 12.7% (9/71) in the
Caucasian population, 16.7% (9/54) in the African-
derived population, and 3.1% (1/32) in the Parakana
Indians. The frequency of homozygotes (7/7) in Amer-
indians appeared relatively low, although the number
of analyzed individuals was too small to draw a
definitive conclusion. The distribution of 6/6, 6/7, 7/7,
and other genotypes differed significantly between the
Caucasian and the African-derived population
(x> =8.82; P=0.0318). The UGTI1A1 alelle frequencies
are summarized in Table II.

DISCUSSION

As shown in Table II, the estimated gene frequency of
(TA); was 0.324 in the Caucasian population, almost
identical to the one found in the Parakana Indians
(0.328), while the same gene had a frequency of 0.407 in
the African-derived population.

Our data are in agreement with those reported by
Beutler et al. [1998] in the United States, and Iolascon
et al. [2000] regarding Caucasian populations in Italy.
The presence of the alelles (TA)s and (TA)g in the
Brazilian Caucasian population suggests that some
subjects may have undergone an African admixture,
which is not surprising given the origin of the Brazilian
population. However, it is interesting to emphasize that
Tolascon et al. [1999] also reported the presence of these
alelles among the Caucasian population of Southern
Italy.

It is noteworthy that the estimated (TA); gene
frequency among the Parakana Indians (0.328) was
almost the same as found in Caucasians (0.324).
Although the number of studied individuals was small,
this group is polygamous and favors marriage of males
to their sister’s daughters, resulting in a population
that is very inbred [Black et al., 1981]. The observed
frequency is higher than that reported for populations
from Asian origin [Akaba et al., 1999]. There is a report
of two other groups of Brazilian Indians that showed
gene frequencies slightly lower than reported here
[Hall et al., 1999]. Since the Amerindian population has
a probable Asian origin, a larger number of individuals
from different Amerindian groups should be analyzed
in order to draw a definitive conclusion regarding this
discrepancy.

The presence of only two alleles in the Indian
population, while there are at least four in the African
population, would indicate that the African population
is older than the Indian population, which is in
agreement with other reports regarding mitochondrial
genome variations in these populations. [Hedges, 2000;
Ingman et al.,, 2000]. The alelle frequency of the
African-Brazilians seems to be very similar to that
reported by Beutler et al. [1998] in the United States for
the African-North Americans.

A great deal of variability is observed at the UGT1A1
promoter among populations from different ethnic
backgrounds. The two common alleles, 6 and 7, were
found in all populations, but their frequencies vary

TABLE II. Alelle Frequencies of (TA), Polymorphisms in the
UGT1A Gene Promoter in Three Brazilian Populations

Parakana
Alelle Caucasian African-derived Indians
(TA)5 0.007 (1) 0.065 (7) Zero
(TA)g 0.662 (94) 0.519 (56) 0.672 (43)
(TA); 0.324 (46) 0.407 (44) 0.328 (21)
(TA)g 0.007 (1) 0.009 (1) Zero

Numbers in parentheses are the number of chromosomes.



significantly among the ethnic groups. The high
frequency of the (TA); polymorphism may be relevant
in countries like Brazil [Sonati et al., 1996], where
there is also a high frequency of hemoglobinopathies,
because this alelle is strongly associated with hyperbi-
lirubinemia and gallstones in sickle cell anemia and
spherocytosis, and could be responsible for the hetero-
geneity of the clinical presentation of these disorders
[Galanello et al.,, 1997, 1999; Passon et al., 1998;
Miraglia del Giudice et al., 1999].
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