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Abstract

This study describes the use of the 27 loci Yfiler® Plus kit and TagMan™ SNP genotyping to
characterise and predict the haplogroups of Y chromosomes within the four major ethnic
populations of Ghana. Haplogroups were assigned using the desktop NevGen software

(https://www.nevgen.org/). The Elbla and E1lblb haplogroups are the most common in the

Ghanaian population and form 95% of the dataset. The Mole-Dagomba sub-population had
4. 8% assigned to the haplogroups G, H, R1b, R2 and T. The Ewe had two samples assigned to
haplogroups C and D whilst the Akan had one sample each assigned to haplogroups B, J1 and
J2. The NevGen predicted haplogroups were further screened with TagMan™ genotyping for
confirmation. In conclusion, =95% of the dataset was classified as M-Elbla using NevGen
combined with TagMan™ SNP Genotyping for confirmation. The TagMan™ also revealed 5%

as J1 and other haplogroups, using an in-house control from the J1 haplogroup.

1. Introduction

Few forensic genetic studies have been conducted in sub-Saharan Africa. Presently, limited
forensic genetic studies have been conducted in Ghana to characterise the population
structure [1]. This study describes the use of the 27 loci Yfiler® Plus kit (Thermo Fisher
Scientific, 2016) and TagMan™ SNP genotyping to characterise and predict the haplogroup
distribution in the four major ethnic populations of Ghana (Akan, Ewe, Ga-Adangbe and Mole-
Dagomba). The dataset passed the quality checks of the Y-chromosome STR Haplotype
Reference Database (YHRD) and is available from YHRD, release 62 (YA004641-Akan;
YA004643-Ewe; YA0O04644-Ga-Adangbe and YA004645-Mole-Dagomba).
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2. Materials and Methods

2.1 DNA Collection, purification, and quantification

Samples from 588 male unrelated Ghanaians were collected with informed consent from the
four major ethnic groups in Ghana (Akan, Mole-Dagomba, Ewe and Ga-Dangbe), with about
98.4% ethno-geographic coverage. Genomic DNA was extracted with Gentra Puregene
(Qiagen® UK) and quantified with the high sensitivity dsDNA Qubit kit (Thermo Fisher

Scientific, USA) using the Qubit 3.0 Fluorometer following the manufacturers protocol.

2.2 Amplification and fragment detection
Amplification was performed using the Yfiler™ Plus Kit (Thermo Fisher Scientific, 2016)
according to the manufacturer’s standard protocol but a modified quarter reaction volume to

generate Y-haplotype data for 27 Y-STR loci.
2.3 TagMan™ SNP genotyping

The SNP Genotyping was carried out using the TagPath™ ProAmp Master Mix and the 20X
TagMan™ SNP Genotyping probes (Thermo Fisher Scientific) using the QuanStudio™ 5 real-
time thermal cycler. The reaction was performed following the manufacturer’s guidelines,
with a 12.25 pl reaction volume. The allelic discrimination was carried out using the custom
QuantStudio™ Design and Analysis Desktop Software v1.4.3. The post-read temperature of

60 °C was used for the analysis.
2.4. Data analysis

The allelic discrimination plots and the raw data in Excel were exported for further analysis.
The Y haplogroups were predicted from the Y-STR data with the online haplogroup predictor

NevGen (http://www.nevgen.org/), which uses the Bayesian approach [2]. All data were

presented as mean + standard deviation. A p -value= < 0.05 was taken as significant.

3. Results and discussion

The Y-STR haplogroup prediction and TagMan™ SNP genotyping screening (Table 1) reported

>95% Elbla and E1lblb haplogroups assignment to the four Ghanaian subpopulations.
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Table 1 Haplogroup prediction for 588 samples of the four Ghanaian subpopulations in this study. UP:
unpredicted haplogroup.

Haplogroup Predictions

pop n A B C D Elbla Elblb G H 12 J1 J2 Q Rla Rlb R2 T UP
All 588 6 1 1 1 553 9 1 2 2 1 3 2 1 2 3
Akan 182 3 1 171 3 1 1 2
Ewe 209 1 1 1 201 4 1

Ga- 32 1 30 0 1

Adangbe

Mole- 165 1 151 2 1 2 1 1 2 1 2 1
Dagomba

The slightly higher level of heterogeneity in the Mole-Dagomba could be due to different
population groups who have left a genetic mark in the geographical area following the trans-
Sahara trade in the 13™ century; the Mole-Dagomba are understood to be related to the
Mossi kingdoms of Burkina Faso [3] and the presence of Arabic influence is evident in their
religion (Islam) and culture. The presence of haplogroup J, which is associated with the
Middle East and parts of Europe, in the Mole-Dagomba, provides further evidence of the

influence of the Middle Eastern population on the Mole-Dagomba [4].

Similar anthropological studies in Ghana have reported the Elbla and Elblb as the main
haplogroups of the Bimoba tribe in north-eastern Ghana [5]. Other African studies have
reported genetic differentiation between ethnic groups separated by political borders. One
of such studies, Fortes-Lima, et al., [6] reported a genetic differentiation between the Nigerian
and Beninese Yoruba. The researchers genotyped 288 male samples from Benin and Ivory
Coast using the Yfiler™ kit and compared the results to published data from the region. They

also reported the E1blal-M2 as the predominant haplogroup.

Many population studies of the Y-chromosome from the major language families; Niger-
Congo, Nilo-Saharan, Khoisan and Afroasiatic in the West African subregion reported Elbla
and E1blb haplogroups as the dominant groups although other haplogroups, occurring at a
minor frequency were reported [7]. The inferred haplogroup E1blais common with the Bantu
language speakers, who migrated from Benue River Valley, between Nigeria and Cameroon

[8,9]. Studies of the Y-chromosome involving the geographic neighbours of Ghana with same



ethnic groups across the borders have reported haplogroups consistent with this study

[10,11].
4. Conclusions

The results of this study present a study of Y chromosome haplotypes in Ghana, samples
were selected randomly from broad ethnic groups and profiled using commonly used
autosomal and Y chromosome forensic markers [1]. The limited haplogroup diversity
renders the haplogrouping of casework samples of limited value as it will add very little to

the discriminatory levels obtained with STR markers.

Declaration of Competing Interest
None
Acknowledgement

This project was funded by the Ghana Education Trust Fund (GETFund). The authors would

like to thank Dr Yahaya Khubrani, Riyadh, Saudi Arabia for his support.
References

[1] P. Wepeba, A. lyengar, and W. Goodwin, Heterozygous 21 STR loci and triplet alleles
observed in population genetic analysis of the GlobalFiler STR loci in the Ghanaian
population, Foren. Sci. Int.: Genet Suppl. Ser., 7(1) (2019) 753-754.

[2] T.W. Athey, Haplogroup prediction from Y-STR values using a Bayesian-allele-frequency
approach, J. Gen. Genea. 2(2) (2006) 34-39

[3] B. La Verle, Ghana: A country study, 3rd ed., Claitor’s Law Books and Publishing Division,
Washington, 1994.

[4] O. Semino, C. Magri, G. Benuzzi, A.A Lin, N. Al-Zahery, V. Battaglia, L. Maccioni, C.
Triantaphyllidis, P. Shen, P.J Oefner, L .A Zhivotovsky, R. King, A Torroni, L.L Cavalli-Sforza,
P.A Underhill, and A.S Santachiara-Benerecetti, Origin, Diffusion, and Differentiation of Y-
Chromosome Haplogroups E and J: Inferences on the Neolithization of Europe and Later
Migratory Events in the Mediterranean Area, Am. J Hum. Genet. 74(5) (2004) 1023-1034.

[5] H. Sanchez-Faddeev, J. Pijpe, T. van der Hulle, H.J Meij, Van Der Gaag, J. Kristiaan, P.E
Slagbhoom, R.G Westendorp, P. De Knijff, The influence of clan structure on the genetic
variation in a single Ghanaian village, Eur. J. Hum. Gen. 21(10), (2013) pp. 1134-1139.



[6] C. Fortes-Lima, N. Brucato, M. Croze, G. Bellis, S. Schiavinato, A. Massougbodji, F. Migot-
Nabias, J.M Dugoujon, Genetic population study of Y-chromosome markers in Benin and
Ivory Coast ethnic groups, Foren. Sci. Int. Genet. 19 (2015) 232-237.

[7] E.T. Wood, D.A. Stover, C. Ehret, G. Destro-Bisol, G. Spedini, H. McLeod, L. Louie, M.
Bamshad, B.I. Strassmann, H. Soodyall, Contrasting patterns of Y chromosome and mtDNA
variation in Africa: evidence for sex-biased demographic processes, Eur. J. Hum. Genet.
13(7) (2005) 867-876.

[8] G. Berniell-Lee, F. Calafell, E. Bosch, E. Heyer, L. Sica, P. Mouguiama-Daouda, L. Van der
Veen, J. Hombert, L. Quintana-Murci, D. Comas, Genetic and demographic implications of
the Bantu expansion: insights from human paternal lineages', Mol. Bio. Evol. 26(7) (2009)
1581-158.

[9] V. Montano, G. Ferri, V. Marcari, C. Batini, O. Anyaele, G. Destro-Bisol, D. Comas, The
Bantu expansion revisited: a new analysis of Y chromosome variation in Central Western
Africa, Mol. Ecol. 20(13) (2011) 2693-2708.

[10] N. Brucato, O. Cassar, L. Tonasso, P. Tortevoye, F. Migot-Nabias, S. Plancoulaine, E.
Guitard, G. Larrouy, A. Gessain, J. Dugoujon, The imprint of the slave trade in an African
American population: mitochondrial DNA, Y chromosome and HTLV-1 analysis in the Noir
Marron of French Guiana', BMC Evol. Bio. 10(1) (2010) 314.

[11] C. de Filippo, C. Barbieri, M. Whitten, S.W. Mpoloka, E.D. Gunnarsdottir, K. Bostoen, T.
Nyambe, K. Beyer, Schreiber, P. de Knijff, 'Y-chromosomal variation in sub-Saharan Africa:
insights into the history of Niger-Congo groups, Mol. Bio. Evol. 28(3) (2011) 1255-1269.



	Abstract
	Declaration of Competing Interest
	None
	Acknowledgement
	References


