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ICGEB Cape Town Research Groups

Cancer Genomics – Dr. Luiz F Zerbini

Cytokines and Disease – Prof. Frank Brombacher

Biopesticides – Dr. Dennis O. Ndolo

Emerging Viruses – Dr. Georgia Schäfer

Plant Systems Biology – Dr. Lara Donaldson

Bioinformatics – Dr. Stefano Cacciatore

Infectious Diseases – Advertising…



Biopesticides  – Dr. Dennis O. Ndolo

ICGEB Cape Town Research Groups



SDTF: Promote the use of biopesticides for late-season pests in key export crops to 
reduce reliance on synthetic chemical pesticides, enhance compliance with MRL 

limits, and facilitate trade



Overcoming barriers to trade through regulatory harmonization & related research with biopesticides for selected 
countries within the SADC Region

 Developing harmonised biopesticide guidelines for the SADC region

 Promoting the integration of biopesticides as Good Agricultural Practice

 Identifying biopesticides that can be used as alternatives to pesticides & so reduce
chemical residue levels in export crops

 Project expected to address some of the trade challenges faced by SADC member
countries caused by their inability to meet residue requirements in export markets.

• Project planning meeting held in October 2019

• Several local & international institutions supporting the Project: USDA; FAO; African Agricultural
Technology Foundation; South African Bioproducts Organisation; CropLife Africa & Middle East

• Target SADC countries: Botswana, Mozambique, South Africa, Tanzania, Zambia & Mozambique;
Collaborating country: Kenya

• Full grant proposal submitted to STDF in September 2020



ICGEB Cape Town Research Groups

Plant Systems Biology – Dr. Lara Donaldson



Plant Systems Biology 
Salt tolerance research:

• How does auxin biosynthesis gene, Nitrilase 2 improve salt tolerance?

• Hypothesis: auxin activates plasma membrane H+-ATPase to modify ion homeostasis and expansion growth
• Plasma membrane proteomics 
• NIT2 overexpression → ↑↑expansin 11 expression. Overexpression of EXP11 improves growth in salt. 

Now looking at ion accumulation and cell size.

Sorghum microbiome research:

• Received South African samples (being processed for 16S seq)

• Samples collected in Kenya, more to be collected soon

10 µm



Cytokines and Disease – Prof. Frank Brombacher

ICGEB Cape Town Research Groups



Differential expression in human / mouse 
macrophages by transcriptomics

Screening (transcriptomics/proteomics)

Go Differential expression in human / mouse 
macrophages by proteomics

GoCAGE expression on human 
tissue

Whole blood / granuloma expression 
data on active TB patients

Target identification 

Biological relevance

GoRepurposed drug testing 
in mice

Repurposed drug testing assays  in 
human mph & human patients Mtb + drugs

Mtb + drugs
Druggable targets

Mechanistic evaluation

Transgenic mouse models Knockdown assays in human 
macrophages 

Go siRNA
shRNA

Mtb + 



Cancer Genomics – Dr. Luiz F Zerbini

ICGEB Cape Town Research Groups



Functional Genomics Signal Transduction 
AnalysisMicroarray analysis Proteomics Analysis Drug Development

TherapeuticPrognosisDiagnosis Classification

TreatmentSurvivalType of CancerBenign X Malignant

Genomics, Proteomics, Metabolomics and Bioinformatics Approaches

Precision Medicine



Prostate cancer

Importance/Relevance:

- Globally is the second most common cancer and the sixth 
leading cause of death
- Among African men is  ranked 1st in both incidence and 
mortality.
- African men suffer disproportionately from PCa compared to 
men from other parts of the world

Importance/Relevance:

- HCC accounts for about 90% of all liver 
malignancies 

- 80% of all global cases are in in low-income 
countries

- In Africa, is the most common and third most 
common fatal cancer in men and women.

- The age-standardised incidence of HCC in SSA is 41 
per 100 000

Importance/Relevance:

- Wilms tumor (WT) is the most common renal malignancy in 
childhood
- Global disparities in WT: the highest incidence and lowest 
overall survival occurring in sub-Saharan African nations.
- Sub-Saharan African children consistently show the highest 
incidence of WT at 11 cases per million. 
- Overall survival at 5-years for patients with WT in developed 

nations is now greater than 90%. However, in sub-Saharan African 
countries, overall survival at 5 years is as low as 25%.

Hepatocellular Carcinoma Wilms’ tumour



ICGEB Cape Town Research Groups

Emerging Viruses – Dr. Georgia Schäfer



Kaposi’s Sarcoma Herpes Virus – Identification of risk factors

 

 

 

 

  

 

 

 

 

 

 

 

 

  

 

 

 

 

Blumenthal et al., 2019 (J Infect Dis)

Elevated KSHV viral load is associated with mortality in critically ill patients 
with neither Mtb nor other microbiologically proven co-infection 

Current EDCTP-funded project 2020-2024:
Characterisation of KSHV-driven pathologies and 

disease outcome in HIV-infected patients



ICGEB Cape Town Research Groups

Bioinformatics – Dr. Stefano Cacciatore
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1. Exploratory approaches to data mining, especially 
those geared to ward the discovery of patterns in the 
data for exploratory tasks using clustering and feature 
extraction methods. 

2. Developing the optimal standard operating 
procedures for data managing, sample collection, and 
processing.

3. Development of automatic procedures for the 
quantification of metabolites, lipoproteins, and signals 
from glycoprotein using Nuclear Magnetic Resonance 
Spectroscopy.

4. Application of mass spectrometry-based 
metabolomics to archival formalin-fixed, paraffin-
embedded tissue specimens used in routine medical 
care for diagnostic purposes. 

The Bioinformatics Unit focuses on the development of 
bioinformatics tools and statistical approaches to facilitate 
the interpretation of data generated from high-throughput 
platforms, including metabolomics and genomics data.

Bioinformatics Unit

Lines of research



ICGEB Cape Town – International collaborations



Collaborations with African Institutes
Burundi: Burundi University/ ISABU (Institut des Sciences Agronomiques du Burundi)

Cameroon: Institute of Medical Research and Medicinal Plant Studies, Ministry of Scientific 
Research and Innovation, Yaoundé

Egypt: Chemistry Department, Faculty of Science, Cairo University, Cairo

Gabon: Centre de Recherches Médicales de Lambaréné (CERMEL), Libreville

Kenya:
• Institute of Primate Research, National Museums of Kenya, Nairobi. 
• Biosciences eastern and central Africa - International Livestock Research Institute (BecA - ILRI) 

Hub
• Centre for Agriculture and Bioscience International
• Kenyatta University
• Kenya Plant Health Inspectorate Services 
• Kenya Pest Control Products Board 

Ethiopia: Ethiopian Biotechnology Institute

Mozambique: University Eduardo Mondlane, Maputo

African Union: The Inter-African Phytosanitary Council of African Union (AU-IAPSC)

Tanzania: Plant Health and Pesticides Authority (TPHPA)

Zambia: University of Zambia, Lusaka



ICGEB Cape Town 
Institutional Activities





International Seminar and Podcast Programme



1st international edition of ICGEB Science & the City
March 2022

Myth busters: Discrediting misinformation in Science
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