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The question of questions for mankind — the problem which underlies all others, and is 

more deeply interesting than any other — is the ascertainment of the place which Man 

occupies in nature and of his relations to the universe of things. 

— Thomas Henry Huxley, 1894 





ABSTRACT 

Evolutionary studies are critical in eliciting the fundamental phylogeny within and among 

populations of living organisms. Genetic diversity is displayed in human mitochondrial DNA 

(mtDNA) as haplogroups that consist of shared mutations, which are carried to the 

following generation through the maternal lineage. The current haplogroup hierarchies 

commonly used to describe and compare the genetic diversity of global human 

populations are based on the available mtDNA sequence variation datasets of numerous 

continent-specific populations. The description of mtDNA variation in human populations is 

furthermore of importance, as it allows the identification of population-specific genetic 

variation that has an effect on gene function, as well as on adaptation and susceptibility to 

disease. Owing to the limited amount of available mtDNA variation data from the 

numerous African populations currently residing in Africa, a lack of genetic diversity data 

exists for the determination of a sufficient baseline standard sequence representing the 

genetic variation present in African populations and thus also for a representative African 

haplogroup hierarchy. 

In this study, the mtDNA variation of 50 Tswana-speaking individuals from South Africa 

was determined and a novel Tswana consensus sequence was constructed to contribute 

to the urgent need for information of the mtDNA variation present in African populations. 

The consensus mtDNA sequence variation data obtained through this analysis should be 

regarded as a baseline for the observed sequence variance and genetic diversity of the 

maternal ancestral genetic pool of a Bantu-speaking population of South Africa. 

This study therefore contributes novel information regarding the mitochondrial genetic 

diversity of a South African Tswana-speaking population to the current body of literature. 

The results of this study provide strong evidence to support the ancient nature of African 

haplogroups and also provide evidence in support of the presence of Khoi-San maternal 

ancestry in the origins of the current Bantu-speaking populations of southern Africa. In 

addition, the observed sequence variation contributes to the current haplogroup hierarchy 

of African lineages and provides information in support of the previously reported distinct 

phylogenetic relationship between individuals of African and non-African origin, thereby 

explaining the high level of genetic diversity among and between African populations. 





OPSOMMING

Evolusionêre studies is noodsaaklik in die verkryging van die fundamentele filogenie van 

lewende organismes. Genetiese diversiteit van die menslike mitokondriale DNS (mtDNS) 

word uitgedruk as haplogroepe wat bestaan uit gedeelde mutasies wat deur die moeder 

na die volgende generasies oorgedra word . Die haplogroephiërargieë wat tans algemeen 

gebruik word om die genetiese diversiteit van globale menslike bevolkings uit te beeld en 

met mekaar te vergelyk, is gebaseer op die beskikbare mtDNS-variasie wat opgeteken is 

vir verskillende bevolkings. MtDNS-variasie in menslike bevolkings is ook van kritiese 

belang in studies rakende siekte en gesondheidsorg omdat genetiese mutasie 

geenfunksionering affekteer en dus menslike aanpasbaarheid by die omgewing en 

vatbaarheid vir siektes kan bepaal. Dit is tans nie moontlik om ’n basislynstandaard van 

genetiese variasie of volledige filogenetiese hiërargie vir Afrikabevolkings in geheel saam 

te stel nie, as gevolg van die afwesigheid van voldoende inligting oor mtDNS-variasie om 

die huidige Afrikabevolkings te verteenwoordig. 

In hierdie studie is die mtDNS-variasie van 50 Tswana-sprekende individue uit Suid-Afrika 

bepaal en ’n unieke Tswana-konsensusvolgorde daaruit saamgestel as bydrae tot die 

bestaande inligting oor mtDNS-variasie in Afrika. Die konsensus- mtDNS-volgorde 

variasie-data wat verkry is deur middel van hierdie ontledings, kan beskou word as ’n 

basislyn van die volgorde-variasie en genetiese diversiteit van die maternale voorouer 

genetiese poel van ’n Bantoe-sprekende bevolking van Suid-Afrika. 

Hierdie studie dra dus unieke en nuwe inligting oor die mitokondriale genetiese diversiteit 

van ’n Suid-Afrikaanse Tswana-sprekende bevolking by tot die huidige kennis soos 

opgeteken in die literatuur. Die resultate van hierdie studie voorsien sterk bewyse om die 

antieke aard van Afrika-haplogroepe te ondersteun en verskaf ook bewys ter stawing van 

die teenwoordigheid van Khoi-San maternale afkoms in die huidige Bantoe-sprekende 

bevolkings van Suider-Afrika. Daarbenewens dra die waargenome volgorde-variasie van 

hierdie studie by tot die haplogroephiërargie van Afrika-afstammelinge en verskaf inligting 

ter ondersteuning van die filogenetiese verhouding tussen individue van Afrika en diegene 

van nie-Afrika-oorsprong, en dui as sulks ook die hoë vlak van genetiese diversiteit onder 

en tussen Afrikabevolkings aan. 
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