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Abstract 

The population genetic characterization is very important in medicine and particularly in medical anthropology. This characterization can 

be done using SNP (Single Nucleotide Polymorphism), haplotypes of the genes of the HLA system, and with STR (Short Tandem 

Repetition). STRs, which are small nucleotides repetition used to characterize populations, are very interesting in parentage tests. In this 

study, the DNA was extracted from the peripheral blood taken from 251 Beninese born from Beninese parents without any parental link. 

Fifteen (15) STR, including D3S1358, VWA, FGA, D8S1179, D21S11, D18S51, D5S818, D13S317, D7S820, TH01, TPOX, CSF1PO, 

D19S433, D2S1338, D16S539 were investigated. The amplified PCR products were separated by capillary electrophoresis on an ABI 310 

XL genetic analyzer (Applied Biosystems). The diversity software version 1.9.89 was used for the calculation of allele frequencies, number 

of alleles per locus, heterozygosity and the Hardy-Weinberg balance test in the population. Forensic parameters such as Discrimination 

Power (PD), Exclusion Power (PE), Informative Content of Polymorphism (ICP) are calculated using the software R. Six loci (D21S11, 

D7S820, D18S51, THO1, D5S818 and FGA) out of the fifteen studied diverged from steady-state even after the bonferroni correction. The 

STRs used for paternity research and for forensic identification in Benin are very discriminating with a combined exclusion power in order 

of 0.9999 and a combined discrimination power higher than 0.9999999999. Therefore they are very informative in the filiation and 

identification tests of persons. 
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Introduction 
Benin is an African country located in the Gulf of Guinea 

with a population of 10 million inhabitants, spread over an 

area of 112,600 squares kilometers. The population is 

heterogeneous and made by different ethnic and socio-

linguistic groups (Insae, 2016). Short tandem repetitions 

(STR), which are repetitive units with a very short pattern (4 

base pairs) and repeated 2 to 10 times or more are used for 

the study of the genetic fingerprint (Budowle B. and al. 

1998). These are routine markers located mostly on 

autosomes, used for human identification. Since the 

standardization of genetic testing using the STR in forensic 

biology, more than 1000 studies have been carried out in 

different populations around the world by  using these 

markers (Butler JM, 2006). This made it possible to study 

the genetic diversity of several communities, to track the 

population migration and to confirm the legal interests of 

these STRs. In Benin, any study has not been carried out to 

evaluate the benefit of the STRs in the population. The aim 

of this study is to evaluate the forensic parameters such as 

the Power of Discrimination (PD), the Exclusion Power 

(EP) and the content of the polymorphism (CP) of 15 STRs 

within a sample of the Beninese population. 

 

Population of study 

A group of 251 people born from Beninese parents were 

registered by the Cytogenetics and Molecular Biology 

Laboratory at the Faculty of Health Sciences of Cotonou 

(University of Abomey-Calavi). They were all healthy, 

without any parental relationship with each other, from all 

regions of Benin, irrespective of ethnicities or languages and 

addressed in the filiation test.  

DNA extraction and analysis of STR  

The DNA was extracted from 5 ml of venous blood 

according to the conventional phenol-chloroform method. 

The DNA was amplified using KIT Quantifiler (Applied 

Biosystems, 2001). The different STR including: D3S1358, 

v WA, FGA, D8S1179, D21S11, D18S51, D5S818, 

D13S317, D7S820, TH01, TPOX, CSF1PO, D19S433, 

D2S1338, D16S539 were amplified simultaneously and the 

amplification product was separated by capillary 

electrophoresis on an ABI 310 XL sequencer. Data from the 

genetic analyzer were processed by a specific software 

« Gene Mapper » (Applied Biosystems, Foster City, CA). 

 

Statistical analysis 

The software « diveRsity » version 1.9.89 was used to 

estimate allele frequencies, heterozygosity, homozygosity 

and the Hardy-Weinberg balance test (Prodohl PA and al. 

2013). Bonferroni test was applied to adjust the results 

because of the multiple comparisons and also to maintain 

the level of the Hardy-Weinberg test at 5%. Results are 

considered significant for p-values below 0.003, ie 0.05 / 

15(Weir, 1996). Forensic parameters such as discrimination 

power (PD), exclusion power (PE), informative content of 

polymorphism (ICP) are calculated using the R software 

according to John Butler (Butler, 2014).  

 

Results  
Table 1 shows the allelic frequencies of the 15 

microsatellites studied in the Beninese population. From this 

table, it appears that the allele 12 has the highest frequency 

(0.452) at the D13S317 locus. The Benin population is very 
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diverse with values of heterozygosity ranging from 0.63 at 

the D13S317 locus to 0.89 at D2S1338 (Table 2).  

The exclusion power of the loci varies from 0.33 (for 

the D13S317 locus) to 0.78 (for the D2S1338 locus). 

According to 9 out of the 15 studied loci (except the 

D21S11, D7S820, D18S51, THO1, D5S818 and FGA), the 

Beninese population states in Hardy-Weinberg balance. The 

D18S51 locus appears to be the most polymorphic (26 

alleles) and possesses the strongest discriminating power 

(0.99) as well as the informative content of the 

polymorphism (0.92). The D13S317 locus is the least 

polymorphic (7 alleles) and has the lowest discriminating 

power and polymorphism informative content respectively 

at 0.75 and 0.63. The combined exclusion power of the 

STRs is in the range of 0.9999, and the combined 

discrimination power is greater than 0.9999999999. 

 

 

Table 1: Allele frequencies of  15 STR in beninese population 

 
Table 2: Statistical parameters of 15 STR in beninese population 

 
 

N-Patient’s number 

Minimum Allele Frequencies  

A- Number of Allele 

Ho-Observed Heterozygosity 

He-Expected Heterozygosity 

 

H- Homozygosity 

HWE-HE-Hardy-Weinberg Heterozygote Excess test 

PIC-Polymorphism Information Content  

PD-Power of Discrimination  

PE-Power of Exclusion 
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Discussion  
Benin population is very diverse, with a large number of 

alleles on loci. The most polymorphic locus possesses 26 

alleles, and 60% of the loci have at least 12 alleles. For nine 

(09) loci out of the 15 studied (except for D21S11, D7S820, 

D18S51, THO1, D5S818 and FGA), Benin population is in 

Hardy-Weinberg balance. The D21S11, D7S820, D18S51, 

THO1, D5S818 and FGA loci differed from the equilibrium 

state of Hardy-Weinberg after the Bonforroni correction. 

The reasons that could explain these deviations may be 

related to the sample size and the population structure. 

Moreover, the Benin population has several ethnic groups 

with different anthropological origins. This gap of the 

balanced state on six loci thus shows the genetic diversity in 

the Benin population. This ethnic mixing results in the 

emergence of new genetic profiles, which could explain the 

steady-state differences observed in the Hardy-Weinberg 

tests and justify that the minimum copy of alleles (minimum 

allelic frequency) is not reached at several loci. 

Some populations with homogeneous or inbred 

marriages are generally in balance on almost all loci, for 

example in population of Guinea Bissau or on 13 out of 15 

loci in Moroccan population (Goncalves, 2002 ; El Osmani 

2007) . In a study in Morocco, Bouadellath et al. also 

validated 15 STRs in Moroccan population and obtained 

heterogeneity values ranging as follow, 0.7226 for the 

CSF10 locus, 0.8142 for the D2S1338 locus associated with 

a combinated –discrimination power greater than 0.9999 ( 

Bouabdellah and al., 2008 ) . The probability of excluding 

paternity varied from 0.395 (TPOX) to 0.652 (D19S433) 

with a probability of excluding paternity greater than 

0.9999. 

Except for the differences in alleles, the results obtained 

by these authors are almost comparable to ours. All this 

showed the interest of the 15 STRs in the African Maghreb 

and sub-Saharan population. Our results confirmed the 

significant discriminating potential of these markers, with a 

significant value at the D18S51 locus, which is consistent 

with the results of Shepard and Herrara in a study of the 

Iranian population and H. El-Ossmani in a study carried out 

in Morocco (Shepard and al. 2006). 

These loci have significant exclusion and 

discrimination powers. The values of the combined -

discrimination and exclusion powers of these 15 loci close 

to 1, show that they are very useful for paternity 

investigations, individual identifications and forensic 

applications.  

 

Conclusion 
Our results confirmed that STRs are discriminating for 

filiation tests in the Beninese population. The results of this 

study showed that STR markers are handy in forensic and 

legal context. This is very useful for solving the social and 

moral problems associated with the search for paternity 

among the Beninese population and for human remain 

identification.  
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