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Genetic ancestry of patients with porphyria cutanea tarda in a country 
with mixed races: a cross-sectional study (Rio de Janeiro - Brazil)*
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Abstract: Porphyria cutanea tarda has a complex etiology with genetic factors not completely elucidated. The miscegenation 
of the Brazilian population has important implications in the predisposition to diseases. There are no studies concerning the 
genetic ancestry of patients with porphyria cutanea tarda from a mixed population. Thirty patients living in Rio de Janeiro 
with sporadic porphyria cutanea tarda were studied for the genetic ancestry through informative markers - INDELS. There 
was a significant predominance of European ancestry across the sample of patients with porphyria cutanea tarda (70.2%), and 
a small contribution of African and Amerindian ancestry, 20.1% and 10.9%, respectively. 
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Porphyria cutanea tarda (PCT) is the most frequent of all 
porphyrias and of greatest dermatological interest. It is classified as 
a chronic hepatic porphyria caused by the reduction in the activity 
of the enzyme uroporphyrinogen decarboxylase. The etiology is not 
completely clear, and environmental and genetic factors are needed 
for the clinical expression of the condition.1,2

It is known that the predisposition to different conditions 
varies considerably in the global population. However, since the 
Brazilian population went through an intense process of miscege-
nation, with contributions from Europeans, Africans and Amerindi-
ans, this resulted in a highly heterogenous genetic profile little seen 
in other parts of the world.3,4 

Because of the Brazilian genetic diversity, despite having a 
higher frequency of reports of PCT in Caucasian patients, we do not 
know the potential role of the ancestry as an independent risk factor 
associated to the condition.

Currently, genetic ancestry has been applied in many pop-
ulational studies and has a substantial advantage over physical fea-
tures, since it remains constant throughout life. 5

Ancestry-informative markers (AIMs) have a marked dif-
ference in the frequency of alleles among parental populations and 
are particularly useful to estimate individual ancestry proportions. 
In mixed populations, they are able to infer the genetic constitution 
that can result in important implications on the inherited diseases 
protein profile. 5-7

We did not find in the literature data on the contribution of 
ancestry using AIMs in patients with PCT. To our knowledge, this is 
the first study that evaluated genetic ancestry in patients with PCT 
from a mixed population. Our aim is to investigate the influence 
of genetic origins to improve the understanding of the mechanisms 
involved in the predisposition to the disease.

Thirty patients from Rio de Janeiro, with clinical, labora-
tory and/or histopathologic diagnosis of sporadic PCT seen at the 
Hospital Universitário Pedro Ernesto/UERJ from 2012 to 2014 were 
included in the study.

All patients agreed to the consent form, that was signed by 
them and approved by the Ethics in Research Committee under the 
number CAAE: 17620613.0.0000.5259 and had blood samples taken 
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for the analysis of genetic ancestry. Each genetic ancestry was deter-
mined by AIMs.

A panel with 46 ancestry-informative markers - INDELS, 
which has allelic frequencies with significant differences between 
Europeans, Africans and native Americans, was genotyped in one 
single PCR multiplex followed by capillary electrophoresis, accord-
ing to the protocol described by Pereira et al. 8 Amplified fragments 
marked with dye were separated and detected by the automatic se-

1 31.8% 45.8% 22.4%

2 5.1% 87.7% 7.2%

3 3.1% 93.7% 3.3%

4 16.2% 81.1% 2.7%

5 47.8% 44.7% 7.6%

6 21.7% 70.2% 8.2%

7 16.0% 74.6% 9.4%

8 13.2% 63.8% 23.0%

9 25.0% 69.3% 5.7%

10 15.8% 74.6% 9.6%

11 13.9% 77.8% 8.3%

12 14.9% 76.0% 9.1%

13 7.5% 82.8% 9.7%

14 25.8% 66.9% 7.3%

15 9.3% 53.9% 36.9%

Samples %African %European %Amerindian

Table 1: Results of the genetic ancestry of the 30 patients with PCT

16 38.0% 49.0% 13.0%

17 45.7% 47.7% 6.6%

18 16.4% 77.1% 6.5%

19 44.5% 47.6% 7.9%

20 8.6% 81.0% 10.4%

21 27.0% 67.5% 5.4%

22 5.5% 86.8% 7.7%

23 9.8% 84.6% 5.6%

24 11.6% 73.6% 14.8%

25 11.3% 74.2% 14.5%

26 3.4% 93.3% 3.3%

27 4.3% 87.1% 8.6%

28 24.0% 69.3% 6.7%

29 65.6% 29.1% 5.3%

30 20.6% 75.4% 4.0%

Samples %African %European %Amerindian

quencer ABI 3500 (Life Technologies). The samples were genotyped 
using the program GeneMapper v.4.1 (Life Technologies). The no-
menclature of the alleles is according to Pereira et al. 8

To test the population structure and estimate the propor-
tions of ancestry, the Structure software v2.3.3 was used. In this 
study, considering the historical development of the Brazilian pop-
ulation, we assumed an essentially tri-hybrid contribution of native 
Americans, Europeans and Africans (ex, K=3) for the current genetic 

Pop               Infered groups Number of individuals

1 2 3

  1:      0.996 0.003        0.002 105

  2:      0.002 0.994        0.004 158

  3:      0.001 0.025         0.974 64

  4:      0.198 0.707  0.095 30

Pop1                    Pop2                    Pop3                    Pop4                    
Pop 1(red) : African / Pop 2 (green): European / Pop 3 (blue): Amerindian / Pop 4 (yellow): Individuals analyzed with PCT

Figure 1: Distribution of the patients with PCT regarding ethnic mixture with Europeans, Africans and Amerindians 

African European

Amerindian 
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composition of the Brazilian population.
AIMs were used in the study patients to estimate the pro-

portion of African, European and native American ancestry. The re-
sults of the analysis are presented in table 1 and figure 1.

We calculated the mean percentage of the 30 patients with 
PCT, according to the genetic ancestry obtained by the AIMs. There 
was a significant predominance of European ancestry (70.2%) and 
a small contribution from the African and native American origins 
(20.1% and 10.9%, respectively).

Analyzing the median, we observed that half of the sample 
had a percentage of European contribution higher than 74.4%. For 
the African and Amerindian ancestries, the values were 15.9% and 
7.8%, respectively.

This datum supports the fact that most of the studies of 
PCT groups come from homogenous populations, mainly Europe-
an, such as Hungary, Sweden, Norway, and so forth2,9, as well as the 
mutation C282Y in the hereditary hemochromatosis gene, frequent 
in European descendants, which was also observed in PCT patients, 
contributing to an iron overload. 9

Manta et al. 10 evaluated the proportion of ethnic mix in in-
dividuals born in Rio de Janeiro using autosomal markers. In this 
study, a predominantly European influence was seen (55.2%), with 
a small contribution from the African (31.1%) and Amerindian 
(13.7%) origins.

Comparing the genetic ancestry only of people born in Rio 
de Janeiro (23 patients) with the study conducted by Manta et al.,10 
we observed that 17 (73.91%) of the 23 patients had a proportion of 
European ancestry above the 55.2% found in this study. In the case 
of African ancestry, we had 5 (21.74%) patients with a percentage 
above the estimate by Manta et al.; and for Amerindian, the percent-
age was of 17.39% (4 patients) (Chi-square test (P-value): 0.000).

Therefore, in areas with a higher European ancestry, it 
would be interesting to organize the health system and incorporate 
specific diagnostic tests and improving therapeutic guidelines to in-
clude PCT.

In sum, in our PCT patient sample from a mixed population, 
distribution data according to genetic ancestry showed a significant 
predominance of contribution of European origin. q


