Introduction

The Institute of Infectious Disease and Molecular
Medicine (IDM) is a trans-faculty, multidisciplinary
postgraduate research enterprise that operates in the fields
of infectious disease and molecular medicine research. It
is distinguished by the ability to drive world class research
at the laboratory-clinic-community interface by engaging a
wide range of scientific and clinical disciplines.
Established in 2004, the IDM has become the largest
research entity at the University of Cape Town (UCT)
and a national leader in research and human capital
development in the field of health sciences. It is situated
on the health sciences campus of the University in a 7,100
m2 state-of-the-art facility centred around the Wolfson
Pavilion, which serves as a meeting point and hub for
interdisciplinary exchanges.
These include:
» medical biochemistry; chemical biology; genetics;
» clinical and experimental immunology; paediatrics;
» microbiology; molecular and cell biology; virology;
» infectious diseases; vaccinology; epidemiology;
» medicinal chemistry; pre-clinical pharmacology;
structural biology;
» bioinformatics; and computational biology.
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The IDM comprises:

30

29 Full Members

Full Members

9 Associate Members

12 Affiliate Members

Associate Members
10 Adjunct Members

15

14 Early-career researchers

14

Affiliate Members
150 Masters and PhD students

13

Adjunct Members
140 Technical and administrative support staff

Income from research grants and contracts has grown
significantly since the IDM was established. Currently, IDM
members raise approximately ZAR 400 million in research
income each year. This is mostly from international funders
including, amongst others, the Bill & Melinda Gates
Foundation, the US National Institutes of Health, the Aeras
Global TB Vaccine Foundation and the Wellcome Trust.

Early-career researchers

Postdoctoral fellows

150

70

Masters and PhD students

Research officers & laboratory,
clinical and field site staff

260

Revenue (ZAR, million)

Revenue by Source

Member groups are also supported nationally by the
South African Medical Research Council, National Research
Foundation, Polio Research Foundation, Technology
Innovation Agency, and other local funding agencies.
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A Postgraduate Research Institute at the Leading University in Africa
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Research Groupings
Together, the Members of the IDM associate into more than 20 research
groupings of varying size, scope and type.
These include:
Three multi-investigator groups that operate in the
TB/HIV space
•
The Clinical Infectious Diseases Research Initiative (CIDRI)
•
The Desmond Tutu HIV Centre (DTHC)
•
The South African Tuberculosis Vaccine Initiative (SATVI)
Four extramural units of the South African Medical
Research Council (MRC)
•
Immunology of Infectious Diseases Unit
•
Drug Discovery and Development Unit
•
Molecular Mycobacteriology Research Unit
•
Human Genetics Unit
The Centre for Computational Biology (CBIO)
The Biopharming Research Unit
The Structural Biology Research Unit
The UCT node of the DST/NRF Centre of Excellence for
Biomedical TB Research
Each grouping supports its own complement of staff that includes a
combination of academic (clinical and non-clinical), operational, technical,
field site and administrative personnel, as well as postgraduate students
and postdoctoral fellows (basic science and/or clinical track).
The IDM also hosts six SARChI Research Chairs supported by the
National Research Foundation (NRF) and Department of Science and
Technology (DST)
•
Stefan Barth, Cancer Biotechnology
•
Jonathan Blackburn, Applied Proteomics & Chemical Biology
•
Frank Brombacher, Immunology of Infectious Diseases in Africa
•
Kelly Chibale, Drug Discovery (based in the Department of
Chemistry)
•
Graeme Meintjes, Lung Infection and Immunity in
Poverty-Related Diseases
•
Anna-Lise Williamson, Vaccinology
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Capacity Development

The IDM has become a major
training hub in Africa, for Africa,
providing a pipeline for the
development of researchers from
their undergraduate scientific
or clinical degrees, through
postgraduate studies, to become
independent researchers.
Targeted capacity development initiatives supported by
the Wellcome Trust (through CIDRI) and the Carnegie
Corporation (through the Developing the Next
Generation Academics programme) have provided
research entry awards to 86 doctoral students and
postdoctoral fellows in the IDM and UCT Faculty of
Health Sciences.
Generous funding from the Hasso Plattner Foundation
has provided unique fellowship support over the last
four years to twelve outstanding early-career scientists,
facilitating their independence as principal researchers
and their development of major research programmes.
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Origin of Masters and Doctoral Students

Europe
5%

Asia/Middle East
2%

North & South America
2%

Rest of Africa
21%

South Africa
65%

Southern Africa
5%

Origin of Postdoctoral Fellows

North & South America
5%

Europe
9%

Asia/Australiasia
10%

South Africa
49%

Rest of Africa
25%
Southern Africa
2%
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Research Highlights

Since 2004, members of the IDM have produced approximately 2100 research publications
that have been cited more than 55,700 times.
More than half of the journal publications have a Full or Associate Member of the IDM
as either first or senior author.
Four of the top ten inventors at UCT by patents granted are members of the IDM,
with multiple new patent applications filed or granted annually.

Frank Brombacher’s tuberculosis research team on
macrophage activation and Mycobacterium infection
led by Reto Guler contributed to the success of the
FANTOM consortia (Nature 2014, Science 2015),
refined transcriptional macrophage dynamics (Nucleic
Acids Research 2015), identified Batf2/Irf1 in inducing
inflammatory responses in macrophages, defined IL-4Ra
responsive macrophages in TB, and uncovered the host
protective mechanism of statins against tuberculosis
and listeriosis.

Publications and Citations
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Global impact of research from the IDM revealed by citation analysis of
2100 papers published by all Members (Full, Associate,
Affiliate and Adjunct) from 2004-2015.

Under the auspices of the South African AIDS Vaccine
Initiative (SAAVI), two HIV vaccines were developed in
the laboratories of Anna-Lise Williamson, Ed Rybicki
and Carolyn Williamson. These were tested in the
USA and South Africa as part of the HIV Vaccine Trials
Network (HPVN).

24%

Ed Sturrock’s team recently discovered the molecular
basis of the angiotensin-converting enzyme cleavage of
the beta-amyloid peptide that is crucially involved in the
progression of Alzheimer’s -disease. Trevor Sewell’s
team determined the atomic structure of mycothiol
deacetylase, an enzyme involved in the synthesis of a
key anti-oxidant in M. tuberculosis, revealing evidence
for a novel mechanism of action.
Jonathan Blackburn and colleagues generated a cytochrome P450 polymorphic variant map that has potential utility in predicting the functional effect of variants
of the major human drug metabolising cytochrome
P450 isoforms on drug metabolism.

24%
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Digby Warner led a study, published in Open Biology
that identified the protein responsible for uptake of
vitamin B12 by M. tuberculosis. Valerie Mizrahi led a
study that used a small-molecule probe to identify
metabolic vulnerabilities in pyrimidine metabolism
in M. tuberculosis.
A team from the H3-D Drug Discovery & Development
Centre led by Kelly Chibale completed a study that led
to the declaration of a novel, pre-clinical drug candidate
for malaria. This work was published in the Journal of
Medicinal Chemistry.

24%

Carolyn Williamson and colleagues co-authored
a paper in Nature Medicine in 2012 in which they
demonstrated that HIV mutation, in an attempt to avoid
host immune detection, was required for the evolution
of potent HIV-specific broadly cross-neutralizing
antibodies.
Wendy Burgers has established a research programme
on HIV-TB co-infection, and shown that HIV depletes
M. tuberculosis-specific immunity in both the blood and
airways, even in early HIV infection.

24%

Jo-Ann Passmore and Lindi Masson co-authored
an important study published in Clinical Infectious
Diseases, and with substantial national media attention,
highlighting the high levels of genital inflammation in
South African women that predispose them to increased
risk for HIV infection.

Darren Martin and colleagues have devised completely
novel computational methods that, given the nucleotide
sequences of evolutionarily related DNA/RNA
molecules, can identify the precise features within the
complex molecular configurations that these molecules
are expected to form which are likely to have important
biological functions.
In 2012, Nicola Mulder was awarded a $12-million NIHfunded Human Heredity and Health in Africa (H3Africa)
grant for nurturing and growing computational biologybased research collaboration and student training
networks across Africa.

24%

Muazzam Jacobs and colleagues have established that
T cells, as a cellular source for tumour necrosis factor, are
a critical feature of host immunity that determines the
outcome of M. tuberculosis infection in experimental TB.
Bob Millar developed the first kisspeptin antagonists,
published in The Journal of Neuroscience and reviewed
in Nature Reviews in 2013, and has had promising
results on novel small molecules with potential in
treating infertile patients.

24%

In 2013 Ed Rybicki’s group had two final patent grants
– for chimaeric Human papillomavirus and H5N1 in
uenza virus vaccines – and publications on topics as
diverse as in uenza, bluetongue, HPV and beak and
feather disease virus vaccines.

Stephen Lawn, Linda-Gail Bekker and Robin Wood
from the DTHC have published a large number of
influential papers on HIV and HIV-associated TB,
including papers in PLoS Medicine and The Lancet on
the screening for HIV-associated TB and rifampicin
resistance before the start of anti-retroviral treatment.

24%

Stefan Barth and colleagues from Germany have
developed proprietary cytolytic fusion protein based on
human apoptosis-inducing enzymes targeting CD64,
demonstrating selective elimination of CD64-positive
Leukemia cells from patients resistant to Pseudomonas
exotoxin A attack (Int. J. Cancer).
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Translational Highlights

Mark Nicol and colleagues have conducted a series of
studies to evaluate the accuracy and clinical impact of a
novel diagnostic for TB, Xpert MTB/RIF, in both children
and adults. These studies have contributed substantially
to recent WHO recommendations on the use of Xpert
MTB/RIF, and to the decision by the South African
Department of Health to roll out Xpert MTB/RIF testing
nationally.
Mark Hatherill, Tom Scriba and SATVI colleagues
conducted the first efficacy trial of a new infant TB
vaccine since BCG. The novel vaccine MVA85A was
safe and well-tolerated, but provided no additional
protection against TB disease in the first two years
of life. These pivotal findings have stimulated the TB
vaccine development community to test new vaccines
and vaccination strategies. This study was published in
The Lancet in 2013. In related work Robert Wilkinson’s
group have enrolled HIV-1 infected persons to a phase
IIb trial of this vaccine.

24%

Graeme Meintjes, Robert Wilkinson and Gary
Maartens conducted the first randomised clinical trial
of a treatment strategy for TB-associated immune
reconstitution inflammatory syndrome (TB-IRIS),
demonstrating that prednisone reduces morbidity
and results in more rapid symptom improvement in
TB-IRIS. This has informed the guidance provided in
international HIV treatment guidelines; and better
clinical characterisation of TB-IRIS. Together with
Katalin Wilkinson and colleagues, they further
determined risk factors for TB meningitis (TBM)-IRIS.
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In a number of recent publications, Robert Wilkinson,
Katalin Wilkinson, Anna Coussens and colleagues
showed that vitamin D deficiency is highly prevalent in
Cape Town and associates with HIV-TB, and determined
that this hormone ameliorates pathological immunity
to TB. In further work, they showed that combining
isoniazid with antiretrovirals associates with a 37%
reduction in risk of HIV-TB.

24%

Researchers from SATVI participated in a multi-centre TB
treatment simplification trial (RIFAQUIN) that showed
that a six month regimen containing once-weekly
moxifloxacin and rifapentine in the continuation phase
was non-inferior to the standard regimen. This is the first
time that a continuation phase TB drug regimen with
dosing less than three times per week has performed as
well as daily dosing.
Raj Ramesar and colleagues have shown how
geneticists, working together with surgeons,
gastroenterologists and pathologists, have been able
to reduce morbidity and mortality in a remote region
of the country – Namaqualand – by providing presymptomatic colonoscopies for those identified to be
carriers of the colorectal cancer causing mutation.

24%

Research within the Vaccines for Africa Initiative led
by Gregory Hussey focuses on systematic reviews of
strategies for promoting immunisation and preventing
disease. They have provided an understanding of why
immunisation programmes in Africa have failed to
reach maximum potential, & identified interventions for
improving the programmes on the continent.

The DTHC, with Robin Wood, Linda-Gail Bekker and
Keren Middelkoop, have leveraged lessons learned in
HIV medicine to investigate other aspects of primary
health care, community engagement, behavioural
economics, social and behavioural science. Significant
investment in community development around Cape
Town has led to, amongst others, the Sizophila Project
(addressing the need for a strategy to ensure ART
adherence by training health care personnel in large
clinics), establishing Adherence Clubs to facilitate
adherence to ART, and the “Tutu Tester” (a mobile
clinic that takes sophisticated testing equipment and
trained staff into areas which do not have adequate
health facilities). Linda-Gail Bekker also leads the UCT
NIH Clinical Trials Unit made up of 4 Clinical Research
Sites including the Groote Schuur HIV CRS led by
Catherine Orrell, researching HIV and TB treatment and
prevention.
SATVI also conducted a study comparing first-line
sputum induction with routine sputum collection for
investigation of ambulatory patients with suspected
pulmonary TB. Sputum induction was safe and well
tolerated, but did not improve diagnostic yield of
M. tuberculosis, and therefore cannot be recommended
as a first-line sample collection method for national TB
control programmes.

24%

Jonathan Blackburn was directly involved in the
formulating of the new South African National Health
Research Strategy, to be launched in 2016.
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Full Members

Research Focus

BARTH, Stefan

Medical biotechnology, antibody technologies, protein engineering, immunodiagnostics & therapeutics, bioassays,
targeted human cytolytic fusion proteins

BEKKER, Linda-Gail

Pathogenesis of tuberculosis and HIV infection

BLACKBURN, Jonathan

Applied and chemical proteomics

BROMBACHER, Frank

Cytokines and African diseases, helminth infection, transgenic mouse models, transcriptomics

BURGERS, Wendy

HIV pathogenesis & vaccine immunology, HIV-TB co-infection

CHIBALE, Kelly

Drug discovery and synthetic/medicinal chemistry

GRAY, Clive

Immunopathogenesis of HIV, survival and differentiation of
antigen-specific memory CD4 and CD8 T cells, vaccine-induced immunity

HAPGOOD, Janet

Intracellular molecular mechanisms of action of steroid receptors, glucocorticoid receptor, immune function & HIV1 pathogenesis

HATHERILL, Mark

Paediatric TB vaccine trials; diagnostic endpoints for childhood TB

HUSSEY, Greg

Vaccinology, clinical trials, tuberculosis, paediatric infectious diseases

JACOBS, Muazzam

Experimental tuberculosis and immunology

KATZ, Arieh

G protein-coupled receptors, kisspeptin, cervical cancer, Kaposi sarcoma

KIDSON, Susan

Cell and developmental biology, embryonic and skin stem cells

MARTIN, Darren

Bioinformatics, virus evolution, genetic recombination

MEINTJES, Graeme

HIV-associated tuberculosis; tuberculosis-associated immune reconstitution inflammatory syndrome (TB-IRIS);
cryptococcal meningitis

MILLAR, Robert

G protein-coupled receptors, neuroendocrinology, kisspeptin

MIZRAHI, Valerie

Mycobacterial physiology & metabolism relevant to TB drug resistance and drug discovery

MULDER, Nicola

Bioinformatics of infectious diseases

NICOL, Mark

Novel diagnostics for tuberculosis, strain biology of tuberculosis

PASSMORE, Jo-Ann

HIV/HPV mucosal immunology

RAMESAR, Rajkumar

Genetic predisposition to cancer; eye or neuropsychiatric diseases

RYBICKI, Ed

Vaccines biotechnology

SCRIBA, Tom

Clinical immunology, tuberculosis and mycobacterial infection, novel TB vaccines

SEWELL, Trevor

Large biological structures, inter-molecular interactions, chaperoning nitrilases and chromatin

STURROCK, Ed

Protein biochemistry, protease inhibitor design, ectodomain shedding of angiotensin-converting enzyme

VAN HONK, Jack

Social & affective neuroscience (human), psychobiology of human social-emotional behaviour, psychopathologies
of fear & aggression

WILKINSON, Robert John

Tuberculosis and the effect of HIV infection

WILLIAMSON, Anna-Lise

HIV, papillomavirus, vaccines

WILLIAMSON, Carolyn

HIV diversity and pathogenesis; HIV-1 vaccine development, microbicides

WOOD, Robin

Pathogenesis of tuberculosis and HIV infection
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Associate Members

Research Focus

COUSSENS, Anna

Immunopathogenesis of TB-HIV, biomarkers of infection, host-directed therapies, 3D models of infection

COX, Helen

Epidemiology of TB & drug-resistant TB, TB diagnostics & treatment

DANDARA, Collet

Pharmacogenomics, drug metabolism, human genetic variation, genetic susceptibility

GULER, Reto

Immunology, infectious diseases, tuberculosis, listeriosis, leishmaniasis, identification of host-directed drug
targets

HORSNELL, William

Immunology, infectious diseases, helminth infections, acetylcholine signalling

HOVING, Claire

Host immune responses to disease; HIV-related fungal infections such as Pneumocystis jirovecii; Mycobacterium
tuberculosis.

JASPAN, Heather

HIV/AIDS, paediatrics, vaccines, adolescent and neonatal HIV prevention

LEANER, Virna

Transcriptional regulation and cancer biology

MHLANGA, Musa

Gene expression and biophysics

MIDDELKOOP, Keren

Pathogenesis of tuberculosis and HIV infection

ORRELL, Catherine

HIV: adherence, retention and resistance

RIOU, Catherine

T cell immunology, HIV/TB co-infection

SCHÄFER, Georgia

Oncogenic viruses, host-pathogen interactions, cancer biology, transcriptional regulation

WARNER, Digby

Mycobacterial physiology & metabolism relevant to TB drug resistance and drug discovery

WILKINSON, Katalin

Immunology of HIV associated tuberculosis

Affiliate Members (University of Cape Town)
BARNES, Karen

MAARTENS, Gary

SLIWA-HAHNLE, Karen

BOULLE, Andrew

MAYOSI, Bongani

STEIN, Dan

COETZEE, David

MCILLERON, Helen

ZAR, Heather

DHEDA, Keertan

MYER, Landon

ELEY, Brian

PARKER, Iqbal

Adjunct Members
BARRY III, Clifton

HARRISON, Thomas

RYFFEL, Bernhard

BROWN, Gordon

KAMPMANN, Beate

SEIOGHE, Cathal
TABB, David

CORBETT, Liz

LAWN, Stephen

GRAY, Glenda

LOPATA, Andreas

GROBUSCH, Martin

McSHANE, Helen
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Partnerships & Collaborations

The following organisations are hosted in the IDM:
•
•

The Desmond Tutu HIV Foundation (DTHF)
The Cape Town component of the International Centre for Genetic Engineering and
Biotechnology (ICGEB)

Through the Member groups, the IDM has established a vast network of partnerships and
collaborations with researchers and research institutions across the world.
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