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A microbial consortia approach is crucial 
for understanding human health



African Microbiomes hold the key to the 
future of microbiome research!



Roadmap to expanding microbiome research in Africa



Research focus



African Microbiome Group@SUN thematic research areas

THEME 1

THEME 2

THEME 3

African Microbiome 
Discovery and 

Innovation

Training the next 
Generation of African 
Microbiome Scientists

Microbiome Services 
and Support

 South African Research Chair in African Microbiomes 

THEME 4

Coordinating 
Microbiome Policy and 

Education

THEME 5

Strengthening Regional 
and International 

Networks

Applied vs 
Fundamental 

Research

Dynamics of African 
microbiomes 

Climate change 
effects on African 

microbiomes

Microbiomes and 
health

Microbiome 
environmental 
surveillance 
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4

60% Applied 

40% 
Fundamental

African Microbiome 
Discovery and Innovation 
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1. Establishing genetic, phylogenetic and functional 

Mechanisms that shape microbiomes (NRF/NSF)

2. Microbiomes as sentinels of change in coastal and 

marine environments (NRF)

3. Leapfrogging the discovery of microbial bioproducts 

using machine learning

4. Understanding the persistence and transmission of 

antimicrobial resistance genes in African wastewater 

and freshwater environments.

Current funded projects
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African Microbiome Group Members
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New Honours students and projects

Nobuhle Kambunga Louis Burger Isabella Blumeris

Antimicrobial resistance in 
children living in informal housing

The role of the gut 
microbiome in long covid 

Childhood stunting in children 
born from HIV positive mothers
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A new view of microbial diversity

Hug et al. "A new view of the tree of life." Nature 
microbiology 1.5 (2016): 1-6.

1. Role in human health

2. Role in biochemical 

cycling

3. Impact on climate 

change
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The complexity of studying microbiomes: Polar and 
Marine environments as model ecosystems
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Five lessons from studying environmental 
microbiomes

1. Ecological context matters
2. Microbial interactions are more 

consequential than single microbes
3. High diversity leads to community 

stability
4. Microbial communities are subject 

to succession
5. Changes in environmental 

conditions influence microbial 
evolution and adaptation
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How do the gut microbiomes of healthy 
individuals in urban and rural areas of South 

Africa differ, and what are the functional 
implications of these differences?

Vhembe district, Limpopo 

Pretoria, Gauteng
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• Comparatively few studies 
on African gut 
microbiomes
• Some evidence showing 

that the gut microbiome 
of South Africans does 
not conform to a simple 
“western-nonwestern” axis 
and contains undescribed 
microbial diversity.
• Due to differences in diets, 

vital to expand these 
studies including different 
regions

Studies on African gut microbiomes
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Studies on African gut microbiomes

1. Elucidate gut microbiomes 
of healthy SA individuals

2. We collected stool samples 
from Venda and Pretoria 
(n=100)

3. Amplicon sequencing using 
16S and ITS rRNA gene 
markers

4. Shotgun metagenomic 
analysis

SA Gut team (past and present) 

Vhembe district, Limpopo 

Pretoria, Gauteng
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Structural patterns of bacterial communities 

Bars in red and blue 
indicate the urban 
and rural 
populations, 
respectively. 

The 10 most abundant genera in rural and urban samples
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a b

Rural networks are more connected suggesting 
increased cooperativity in these microbiota 

Alpha diversity shows that rural microbiomes 
more diverse 

Rural Urban

c

Gut microbiomes of rural South Africans more diverse and connected



Science · EyeNzululwazi ngezeNdalo · Natuurwetenskappe

Phylum Rural Urban Total

Actinobacteriota 1 8 9

Bacteroidota 56 41 97

Desulfobacterota 0 1 1

Elusimicrobiota 0 2 2

Firmicutes 125 125 250

Methanobacteriota 0 2 2

Proteobacteria 10 9 19

Spirochaetota 2 0 2

Verrucomicrobiota 0 2 2

Metagenomic analysis reveals over 380 diverse high to medium 
quality genomes  
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South African gene catalogue shows high diversity and ARGs 
abundant in urban individuals
a b

c

Genomes with antimicrobial resistance genes 

Two phyla with ARGs in rural vs four in 
urban 

Putative antimicrobial resistance higher in urban
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Summary

•While previous studies have shown the difference between 
high-income countries and traditional communities, our 
data suggests some clear differences in urban and rural 
Africans
•Urban and rural South Africans harbor highly similar gut 

microbiota
• Results from co-occurence networks suggest clear 

differences in the stability of rural and urban microbiota
• These differences may explain the considerably varied 

functional profiles (based on ARGs)
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Conclusion and future directions 

1. Studies on environmental 
ecosystems have provided 
remarkable insights on 
microbial evolution 

2. There are significant gaps 
in microbiome studies

3. A need to build 
collaborations and 
partnerships 



Science · EyeNzululwazi ngezeNdalo · Natuurwetenskappe

Acknowledgements
Housing study Core team
1. Ronelle Burger (SU)
2. Marisa von Fintel (SU)
3. Dumisani Hompashe (UFS)
4. Vuyiswa Dlamini (SU)
5. Kuhle Ndyonda (SU)
6. Lauren Tavener-Smith (SU)
7. Renate Campher (SU)
8. Eigelaar-Meets (SU)

African Microbiome Lab
Department of Microbiology
School for Data Science and 
Computational Thinking

Siyakhula project team
1. Theresa Rossouw
2. Louisa du Toit

Dr. Oliver Bezuidt Dr. Rian Pierneef Dr. Girish Nair



Thank you
Enkosi
Dankie

Photo by Stefan Els


