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Almost a decade ago, Professors Graeme Bradley and Duncan Cromarty 
organized the first proteomics workshop and symposium for a community 
that exhibited an increasing interest in the technology and its applications. 
These first events laid the foundation for further capacity-building with 
concomitant substantial growth in the field locally.

The African Centre for Gene Technologies (ACGT) became involved in 
facilitating proteomics networking and capacity-building events in 2012, 
working closely with its partners and national stakeholders to grow 
researcher competence and awareness within the field. The facilitation of 
these events has continued throughout the years, with numerous events 
hosted for the benefit of the South African community.

The Centre has been extremely fortunate to attract some of the leading 
international experts to facilitate the workshops and symposia. The 
trainers involved have been associated with highly prominent research 
institutions, including the Universities of Cambridge, Ghent, Washington, 
South Denmark, as well as the Buck Institute, California, USA. Skills 
transfer from these trainers to the local researchers and post-graduate 
candidates has even resulted in locally organized and facilitated courses 
for new entrants into the field.

The Centre is extremely grateful for the support of the Department of 
Science and Technology (DST), as well as various scientific vendors that 
have contributed financially to ensure that institutions from every 
province have benefitted from these events, and to ensure the 
sustainability of the benefits accruing to researchers involved in 
proteomics.

The 2018 instalment of the Proteomics Workshop and Symposium will be 
anchored by Professor Kathryn Lilley (Cambridge University), Professor 
Stephen Pennington (University College Dublin) and local bioinformatics 
expert Professor David Tabb (Stellenbosch University). We remain 
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extremely grateful to them for sharing their knowledge and expertise with 
local researchers.

The Centre and its organizing partners, the University of the 
Witwatersrand and the CSIR, are grateful for financial support from a 
variety of scientific vendors, as well as the newly established DIPLOMICS 
initiative (Distributed Platform for ‘OMICS), an initiative established by the 
DST. We look forward to facilitating collaborative, inclusive capacity 
building events in conjunction with the DIPLOMICS initiative.

We trust you will enjoy the national Proteomics Workshop and 
Symposium and utilize the platform towards building an inclusive 
community of like-minded proteomics practitioners.

ORGANIZING AND SCIENTIFIC COMMITTEE:

Mr. Thabo Khoza (ACGT)
Dr. Nelson da Cruz Soares (UCT/DIPLOMICS)
Prof. Geoffrey Candy (Wits)
Dr. Stoyan Stoychev (CSIR)
Dr. John Becker (ACGT)
Prof. Jonathan Blackburn (UCT)
Dr. Tim Newman (DIPLOMICS)
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Research Group Head and Director, Cambridge 
Centre for Proteomics, Department of 
Biochemistry, University of Cambridge, UK. Fellow 
of Jesus College, Cambridge.

Kathryn received her PhD in Biochemistry from 
the University of Sheffield in 1990. After being a 
laboratory manager at the University of Leicester 

for eleven years, she established the Cambridge Center for Proteomics, 
University of Cambridge in 2000.

In parallel, she developed a research programme to create technology to 
measure the dynamics of the proteome in high throughput in space and 
time during critical cellular processes. Her group has contributed many 
open-source informatics tools to efficiently mine and visualise complex 
data which is produced by spatiotemporal proteomics studies.

She became a Reader in 2008 and a Professor in Cellular Dynamics in 
2012. She has a Wellcome Trust Investigator Award to investigate the role 
the site of translation plays on the protein intracellular location and how 
this process is controlled.

She is also theme lead at the Rosalind Franklin Institute at Harwell in 
Oxfordshire.   In 2017 she was the recipient of the Juan Pablo Albar 
Proteome Pioneer Award from the European Proteomics Association.

Keynote Speaker: 
PROF KATHRYN LILLEY
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Professor of Proteomics and Senior Fellow, 
Conway Institute of Biomolecular and Biomedical 
Research, University College Dublin (UCD), Ireland. 

Steve is currently Professor of Proteomics in the 
School of Medicine at University College Dublin. 
He graduated from Imperial College of Science and 
Technology (London) with a joint honours degree in 

Chemistry and Biochemistry before completing a PhD in Biochemistry at 
the University of Cambridge. He is active in the implementation of 
collaborative proteomics projects that are focussed on comprehensive 
proteomics scale analysis of protein expression to support improved 
understanding of mechanisms of disease progression and better 
biomarkers - mainly in oncology and inflammatory disease. His research 
team is currently developing multiplexed protein biomarker measurements 
using multiple reaction monitoring mass spectrometry to support the 
translation of novel multiplexed blood protein biomarkers to clinical 
diagnostic tests. In 2014 he founded Atturos (www.Atturos.com) that was 
spun out of UCD late in 2016 and opened its first laboratory in 2017. 
Atturos aims to develop and deliver advanced diagnostic tests to support 
better decision making for patients.

Steve has given over 200 invited presentations at international events, 
published over 90 scientific papers, and has edited and contributed to 
several books. He is on the editorial board of several journals and regularly 
reviews for a number of international organisations. He is a member of the 
European Proteomics Association (EuPA) and President of the British 
Society for Proteome Research (BSPR; www.bspr.org). In 2017 he was the 
lead organiser of the 16th Human Proteome Organisation (HUPO) World 
Congress, which was held in Dublin in September 2017 and included a Gala 
Dinner at which former US Vice-President Joe Biden was guest speaker. 
From 2019 Steve will serve as President of HUPO (www.hupo.org).

Keynote Speaker: 
PROF STEPHEN PENNINGTON
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SYMPOSIUM PROGRAMME

08:30 - 08:45
 
08:45 - 09:00
 
 
  
 

09:00 - 09:35
 

09:35 - 10:00
 

10:00 - 10:20
 
 

10:20 - 10:45
 
 
10:45 - 11:10
 

11:10 - 11:30

11:30 - 11:50
 
 
11:50 - 12:10

12:10 - 13:00

Welcome coffee/tea & registration
 
Opening-welcome remarks John Becker (Center Manager - 
African Centre for Gene Technologies) Michele Ramsay 
(Champion: Molecular Biosciences Research Thrust, University of 
the Witwatersrand)
 
Keynote lecture
Stephen Pennington (University College of Dublin, Ireland) - 
Development and delivery of advanced protein biomarker tests 
with clinical impact for an era of precision medicine
 
Session 1 (Chair - John Becker)
Jonathan Blackburn (UCT) - Discovery, verification and 
pre-validation of novel candidate urinary & autoantibody 
diagnostic biomarkers in prostate & colorectal cancers
 
Lindi Masson (UCT) - Metaproteomics approaches to understand 
mucosal inflammation associated with HIV acquisition risk in 
African women
 
Coffee break  & poster session 
  
Session 2 (Chair - Stephen Pennington)
Graeme Bradley (UFH) - Identification of differentially expressed 
proteins involved in the response of resistant wheat cultivars to 
Russian Wheat Aphid feeding
 
David Tabb (US) - Proteogenomics for non-model species in 
agriculture

Christopher Voster (NWU) - Non-genomics omics at the clinician 
- laboratory interface
 
Jeyalakshmi Kandhavelu (Wits) - Comparative secretome 
analysis in the different stage of colon cancer cell lines

Lunch/Poster session



 
 13:00 - 13:35
 
 
   
13:35 - 13:55
 

13:55 - 14:15
 

14:15 - 14:35
 

14:35 - 14:50
 

14:50 - 15:10
 

15:10 - 15:30
 
15:30 - 15:50
 

15:50 - 16:10
 

16:10 - 16:30
 

16:30 - 16:50
 

16:50 - 17:00
 
17:00 - 17:10

Keynote Lecture
Kathryn Lilley (University of Cambridge, UK) - The RNA binding 
proteome in time and space
 
Session 3 (Chair Jonathan Blackburn)
Nelson C Soares (UCT) - Phosphoproteomics based approach 
unveils Mycobacterium PknG's function during macrophage 
infection
 
Ignatious Ncube (UL) - Proteomic approaches in understanding 
responses to abiotic stress by plants and microorganisms
 
John Adamson (AHRI) - Targeted proteomics on Mycobacterium 
Tuberculosis : quantitation of the enzyme PncA in wild type and 
mutant strains
 
Coffee break
 
Session 4 (Chair - Kathryn Lilley)
Ireshyn Govender (CSIR) - Evaluation of methods for urinary 
proteome profiling and application to acute kidney injury 
associated with HIV anti-retroviral therapy
 
Gadija Mohamed (UWC) Inside NAPRSU
 
Caryn Hepburn (Microsep) - Use of a novel data independent 
acquisition for enhanced throughput analysis in proteomics 
research
 
Salome Smit (Anatech Instrument) - High Resolution Mass 
Spectrometry in omics applications.
 
Liam Bell (CPGR) - Proteomics at CPGR-getting from B to Y & 
everything in between
 
Volker Kruft (Separations) - Data independent acquisition by 
mass spectrometry: towards complete mapping of all features in a 
sample in MS1 and MS2
 
Thabo Khoza (ACGT) - SA Proteomics Society
 
Concluding remarks - Jonathan Blackburn
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Poster Abstracts: 
ANZA THIBA

DIFFERENCES IN GUT MICROBIOME OF RAT MODELS OF 
CARDIOVASCULAR DISEASE

Thiba, A1., Myende, S., Cajee, U., Nweke, E., Rumbold, K., and Candy., G

Department of surgery, University of the Witwatersrand, Johannesburg

A third of the world’s adult population has hypertension. It is a major risk 
factor for cardiovascular disease, stroke, and heart and kidney failure; 
however, its cause remains unknown. Gut microbiota has been shown to 
have a causal role in the development of hypertension. In animal studies, it 
has been shown that eradication of certain gut microbes leads to 
decreased blood pressure and that gut dysbiosis may cause an increase in 
blood pressure. Furthermore, there’s a difference in microbial flora 
composition in hypertensive and normotensive rats. The aim of this study 
was to compare the diversity and abundance of gut microbiota of 
hypertensive and normotensive animal models. Stomach, intestinal and 
faecal samples were harvested from spontaneously hypertensive rats 
(SHR), Dahl salt sensitive rats (SSR) and normotensive Dahl rats. The 
samples were cultured in microaerophilic conditions (5% O2–10% 
CO2–85% N2) and identified by matrix assisted laser desorption 
ionization-time of flight mass spectrometry (MALDI-TOF). Genomic DNA 
isolation, 16S rRNA gene sequencing, and analysis of microbial 
composition were performed on the samples. Normotensive rats 
presented with species diversity, richness and a balanced gut microbiota. 
There was decrease in microbial species diversity, richness, and 
abundance in the hypertensive rat models. In addition, there was an 
increase in Firmicutes and Bacteriodetes ratio in the hypertensive rat 
models. The observed results demonstrate that a dysbiotic gut microbiota 
is associated with hypertension. Previous studies have shown that 
bacteria from Bacteriodetes and firmicutes phyla play a crucial role in 
development of hypertension and are needed for the maintenance of 
physiological homeostasis.



Poster Abstracts: 
ARGHAVAN ALISOLTANI
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ANALYSIS OF THE GENITAL TRACT METAPROTEOME IN SOUTH 
AFRICAN WOMEN: FROM BACTERIAL VAGINOSIS BIOMARKERS TO 
HIV PREVENTION 

Arghavan Alisoltani1, Matthys Potgieter1, Liam Bell2, Elizabeth Waldron2, Arash 
Iranzadeh1, Zac McDonald, Imane Allali1, Nicola Mulder1, Smritee Dabee1, Shaun 
Barnabas1, Heather Jaspan1,3, David Tabb4, Linda-Gail Bekker5, Jo-Ann 
Passmore1,6,7, Lindi Masson1,6

1. Institute of Infectious Disease and Molecular Medicine (IDM), University of Cape Town, Cape                
    Town, South Africa; 
2. Centre for Proteomic and Genomic Research (CPGR), Cape Town, South Africa; 
3. Seattle Children’s Research Institute, University of Washington, Seattle, Washington, USA; 
4. Division of Molecular Biology and Human Genetics, University of Stellbosch, Cape Town, 
    South Africa; 
5. Desmond Tutu HIV Foundation, Cape Town, South Africa; 
6. Centre for the AIDS Programme of Research in South Africa (CAPRISA), Durban, South 
    Africa; 
7. National Health Laboratory Service, South Africa 

Background
Untreated bacterial vaginosis (BV) increases the risk of HIV acquisition in 
women. Management of BV is limited as many women with asymptomatic 
infections remain undiagnosed and untreated. The purpose of this 
research is to evaluate the vaginal metaproteome profiles of young South 
African women and to identify potential biomarkers of asymptomatic BV. 

Methods
Metaproteome analysis of 202 vaginal samples from 109 young South 
African women (aged 16-22 years) was conducted using liquid 
chromatography tandem mass spectrometry. Women were screened for 
BV using Nugent’s scoring. Raw data were analysed using both MaxQuant 
and X!Tandem software against several databases followed by taxonomic 
and functional analysis of identified peptides and proteins.



Results 
Distinct protein expression patterns were observed between women with 
BV and those without BV. Consistent with 16S rRNA amplicon sequencing 
data from the same cohort, microbial community complexity differed 
between BV positive and BV negative women, with key BV-associated 
bacteria, Gardnerella vaginalis, Megasphaera, Prevotella, 
Bifidobacteriaceae and Clostridiales, more abundant in women with BV. 

Using random forest analysis, several key proteins produced by 
BV-associated bacteria, such as 2,3-bisphosphoglycerate-dependent 
phosphoglycerate mutase (gpmA), protein translation elongation factor Tu 
(EF-TU) and transaldolase that are involved carbohydrate degradation 
pathways, were positively associated with BV. Whereas, key 
underrepresented human proteins in women with BV included different 
types of keratins, zinc finger protein 185, cortactin, and periplakin, 
suggesting impaired epithelial structure and barrier function. 

Conclusion 
We identified several potential host and bacterial protein biomarkers that 
could be used to identify women with BV. Reduced vaginal epithelial 
barrier function in BV positive women may be an underlying mechanism 
for increased HIV acquisition risk.
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Poster Abstracts: 
EMMANUEL EKENE NWEKE

INVESTIGATING INTERACTION NETWORK OF DYSREGULATED 
PROTEINS INVOLVED IN EARLY STAGE (RESECTABLE) PANCREATIC 
DUCTAL ADENOCARCINOMA
 
Nweke EN1, Ntwasa MN2, Brand MB3,5, Devar JD1,4, Smith MD1,4, Candy GP1

1. Department of Surgery, University of Witwatersrand.
2. Department of Life and Consumer sciences, University of South Africa, Johannesburg.
3. School of Physiology, Faculty of Health Sciences, University of Witwatersrand 
4. Chris Hani Baragwanath Hospital, Johannesburg
5. Department of Surgery, Steve Biko Academic Hospital and the University of Pretoria, 
    Pretoria.

Introduction
Pancreatic ductal adenocarcinoma (PDAC) is a lethal cancer and is 
proposed to be a leading cause of cancer related deaths by the next 
decade. PDAC is characterized by protein alterations which may serve as 
both diagnostic and prognostic biomarkers. Additionally, these proteins 
interact with one another sharing similar structural and functional 
characteristics. Investigation of such interactions can lead to a better 
understanding of the biology of PDAC. Till date, there is inadequate 
information about the biology of PDAC in a South African context.

Aim
We sought to identify dysregulated proteins and their interaction 
networks in early stage PDAC in a subset of South African patients.

Method
Ethics approval was given and eight tissue samples (4 tumours and 
corresponding normal tissues) obtained from early stage South African 
PDAC patients. Protein was then extracted from tissues and the Human 
Oncology Proteome Profiler array used for proteomics analysis. The 
wvision software was used for spot intensity analysis. Statistical analysis 
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to identify significantly upregulated proteins were done using Microsoft 
excel. These proteins were further subjected to bioinformatics analyses 
using multiple bioinformatic tools such as GeneMania and Reactome to 
observe interaction patterns.

Results
We observed 18 significantly upregulated proteins (p<0.05). Some of 
these proteins were observed to share similar structural domains 
indicating similar functionalities. Additionally, they were observed to be 
involved in an intricate network of pathways such as ErbB and P13/Akt 
signalling. 

Conclusion
The observed upregulated pathways are known to play important roles in 
facilitating cellular growth, proliferation, and migration, thus, may serve as 
effective targets for the development of novel treatment regimens for 
PDAC. Further analysis utilizing a larger patient cohort and exhaustive 
technology is crucial in validating these results.
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Poster Abstracts: 
GENEVIEVE MEZOH

INVESTIGATION INTO THE EFFECT OF HIV VIRAL PROTEINS ON 
ENDOTHELIAL FUNCTION IN THE HIV INFECTED POPULATION

Genevieve Mezoh1, Nereshni Lutchman1, Catherine Worsley2, Elizabeth 
Mayne2, Jonathan Blackurn3, Bronwen Lambson4, Penny Moore4 and Nigel John 
Crowther1

1. Department of Chemical Pathology, Wits Medical School, University of the 
    Witwatersrand, Johannesburg 2193, South Africa
2. Molecular Medicine &Haematology, Wits Medical School, University of the 
    Witwatersrand, Johannesburg 2193, South Africa
3. Institute of Infectious Diseases and Molecular Medicine, Faculty of Health Sciences, 
    University of Cape Town, Cape Town, South Africa
4. Centre for HIV and STIs, National Institute for Communicable Diseases of the 
    National Health Laboratory Service, Johannesburg 2131, South Africa 

Background
Infection with HIV is associated with an increased risk of cardiovascular 
disease (CVD). This may be due to the negative effect of viral proteins (Nef 
and Tat) on endothelial function. This has been proven in in vitro 
experiments but not in clinical studies. Currently, the measurement of Nef 
and Tat in human serum is hampered by the lack of availability of validated 
assays. Furthermore, the viral genes coding for nef and tat contain 
numerous sequence variants, which may be associated with different 
levels of endothelial dysfunction. Therefore, the aim of this study is to 
develop an efficient method for the quantification of HIV viral proteins 
from human serum, and assess the association between these proteins 
and endothelial function.

Materials and Methods
Seventy seven HIV-positive treatment-naïve Black South Africans were 
compared against 61 healthy age-matched HIV-negative individuals. 
Blood pressure, height, weight, body mass index (BMI), waist and hip 
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circumference were measured. Serum biomarkers of endothelial function 
i.e. intercellular adhesion molecule-1 (ICAM-1), endothelial leukocyte 
adhesion molecule-1 (E-selectin), vascular cell adhesion molecule-1 
(VCAM-1), monocyte chemoattractant protein-1 (MCP-1) and von 
Willebrand Factor (vWF), as well as markers of inflammation i.e tumor 
necrosis factor-α (TNF-α), interleukin 6 (IL6) and interleukin 8 (IL8) were 
quantified using the Luminex platform. Viral load, levels of triglycerides, 
high-density lipoprotein cholesterol (HDL-C), low-density lipoprotein 
cholesterol (LDL-C), total cholesterol, glucose and carotid-intima medial 
thickness (CIMT) measurements were taken. Variables were compared 
between the two groups using Students unpaired t test after log 
normalization of the data. HIV-1 nef and tat were sequenced from 31 and 
34 patients respectively, and sequence analysis performed to identify 
potential mutations associated with high levels of biomarkers of 
endothelial function and inflammation. Shotgun proteomics was 
performed on the Thermo Q Exactive using serum samples from two 
HIV-infected patients as a pilot study to quantify HIV viral proteins by 
mass spectrometry.

Results
The HIV infected cohort displayed higher levels of ICAM-1, VCAM-1, IL6, 
TNF-α and vWF, compared to the uninfected control group. However, 
levels of HDL-C were lower in the HIV infected cohort compared to the 
uninfected group, and no significant differences were observed between 
the two cohorts with regards to levels of E-Selectin, IL8, MCP-1, BMI, 
triglycerides, glucose, LDL-C, total cholesterol and CIMT. HIV-1 nef and 
tat sequenced isolates showed several points of selective pressure which 
may influence the development of CVD. HIV-1 nef mutations Q35R, 
E59Q, Y121F, H189S and M195L, and HIV-1 tat mutations A21P, H29R 
and T40K were identified. Attempts to quantify Nef and Tat by shotgun 
proteomics and ELISA were unsuccessful. However, conserved sequences 
were identified in these peptides and these may be utilized for targeted 
proteomics.

Conclusions
Our data demonstrates evidence of endothelial dysfunction in Black South 
African ARV-naïve, HIV infected patients in the presence of low HDL-C 
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Poster Abstracts: 
MARINA PAUW

INTERROGATING FRACTIONATION STRUCTURES IN “SHOTGUN” 
PROTEOMES USING QUALITY METRICS

Marina Pauw,1 Tandeka Magcwebeba,1 Koena Monyai,2 Nelita Du 
Preez-Botha,1 Stoyan Stoychev,2 David Tabb1

1. Authors are affiliated with Division of Molecular Biology and Human Genetics, Stellenbosch 
    University, South Africa
2. Authors are affiliated with the Council for Scientific and Industrial Research, South Africa

Abstract
“Shotgun” protein mass spectrometry is widely acknowledged as a 
platform with low sensitivity and lingering questions concerning 
reproducibility. Despite a global tendency towards a “quality by design” 
approach to research, the implementation of quality control in LC-MS/MS 
proteomics research is not widespread. Free software packages, such as 
the ID-free version of QuaMeter, allow researchers to inspect the quality 
of their research independent of the instrument vendor. Here, a mid-scale 
analysis is conducted to assess different aspects of LC-MS/MS 
experiments regarding their contribution to intra-experimental variability. 
The study includes datasets that employed fractionation strategies such 
as SDS-PAGE, MudPIT, OFFGEL and RPLC. Datasets were analyzed with 
both robust principal components analysis and factor analysis and outputs 
are compared. We show that between fractionated and unfractionated 
data, there is a clear separation of data points within the realm of the first 

levels. Targeted proteomics may be a potential solution for the accurate 
measurement of serum Nef and Tat levels as there are conserved tryptic 
peptides within these proteins that could be used for quantification. A 
number of sequence variants were identified at the genetic level in both 
proteins and these will be further analysed to determine if they associate 
with markers of endothelial dysfunction and inflammation.
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two principal components. This indicates that, for the dataset in question, 
a large amount of the variability in quality can be attributed to the 
fractionation technique. We show an interesting clustering of the same 
fractions from different biological samples. We illustrate the effect of 
different instrumental settings, instrument vendors and sample type on 
the quality metrics. The importance of experimental design is emphasized. 
We also demonstrate the identification of outliers and infer the reason for 
the anomaly. The study shows that quality metrics are an appropriate tool 
to compare techniques, investigate the quality of a run within an 
experiment and infer the reason behind a change in quality.

COMPARATIVE PROTEOMIC ANALYSES OF TWO CLONAL 
FUSARIUM VERTICILLIOIDES MRC 826 STRAINS THAT DIFFER IN 
FUMONISIN PRODUCTION IN MAIZE

M Lilly1, H Volschenk2, RN de Witt2, JF Alberts3, JP Rheeder3, WCA Gelderblom3

1. PhD, Proteomics Unit, Institute of Biomedical and Microbial Biotechnology, Cape Peninsula 
    University of Technology, PO Box 1906, Bellville, 7535, Western Cape, South Africa; 
2. Department of Microbiology, Stellenbosch University, Private Bag X1, Matieland, 7602, 
    Western Cape, South Africa; 
3. Mycotoxicology Research Group, Institute of Biomedical and Microbial Biotechnology, Cape 
    Peninsula University of Technology, PO Box 1906, Bellville, 7535, Western Cape, South Africa

Mariska Lilly, PhD (Agriculture), Proteomics Unit, Institute of Biomedical and Microbial 
Biotechnology, Cape Peninsula University of Technology, Western Cape, South Africa

Fusarium verticillioides is a plant pathogenic fungus that causes ear rot 
disease of maize and produces the carcinogenic fumonisin mycotoxins. 
The fumonisins are hazardous to both human and animal health and are 
associated with oesophageal and liver cancer in humans and have been 
classified as Group 2B (potentially carcinogenic to humans) by the 
International Agency for Research on Cancer. The association between 

Poster Abstracts: 
MARISKA LILLY
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fumonisin-contaminated maize and maize products and human disease 
raised food safety and public health concerns worldwide. With a 
worldwide research focus centred on the reduction of mycotoxin 
exposure to humans and animals, the current study investigated the 
molecular mechanisms associated with fumonisin biosynthesis of the 
fungus in maize to identify potential targets for prevention. Several 
genetically homogeneous subcultures have been shown to produce 
varying amounts of the fumonisins in maize cultures. These subculture 
strains are therefore unique and present ideal opportunities to investigate 
the molecular regulatory basis of fumonisin production.
  
Differential protein expression in a high (MRC 826-E) and a low (MRC 
826-J) fumonisin producing strain were analysed in maize patty cultures 
using label-free LC-MS/MS at 7, 14 and 21 days of incubation.  Eleven of 
the fumonisin biosynthesis proteins were detected, with significantly 
up-regulation in MRC 826-E after days 14 and 21.  Fum1p, Fum6p and 
Fum8p, where significantly upregulated in MRC 826-E, 4.7-, 4.6- and 
4.2-fold on day 14 and 3.7-, 3.1- and 1.7-fold on day 21, respectively.  
Quantitative real-time PCR of the FUM1, FUM6 and FUM8 genes 
confirmed the LC-MS/MS data with a 5.2-, 3.1-, and 4.5-fold increase in 
gene expression levels in MRC 826-E, respectively, which correlated with 
higher fumonisin production. No significant difference in FUM21 
expression, a fumonisin transcription factor, was observed between the 
two strains, while the Fum21p was also not detected in either of the F. 
verticillioides proteomes. In addition to the Fum-specific proteins, a 
number of other proteins involved in various biological processes, 
metabolic functions as well as cellular components were significantly 
differentially expressed.

Of specific interest was the up-regulation of proteins involved in the 
oxidation reduction processes and antioxidant activity associated with 
fungal metabolic processes related to FB production and fungal virulence 
via the involvement of cytochrome P450.  Systematic analyses of these 
protein networks could provide new insight into the fumonisin production 
phenotype by elucidating novel molecular factors contributing to 
fumonisin biosynthesis in maize and could identify specific targets for the 
development of future control strategies.
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CIRCULATING CANCER ASSOCIATED FIBROBLASTS AND 
CIRCULATING TUMOR STEM CELLS: THE SYMBIOTIC SIBLINGS AND 
POTENTIAL DRUG TARGETS

Mirza S1,2,3, Jain N2, Rawal R2, Penny C1

1. Department of Internal Medicine (Oncology Division), Faculty of Health Sciences, 
    University of Witwatersrand, Johannesburg, South Africa
2. Department of Life Science, School of Sciences, Gujarat University, Ahmedabad, 
    Gujarat, India
3. Department of Cancer Biology, The Gujarat Cancer and Research Institute, 
    Ahmedabad, Gujarat, India

Background
Accumulating evidence suggest behaviour of tumorigenic cells is highly 
influenced by tumor-microenvironment which plays a determinant role in 
emergence of CTSCs (circulating tumor stem cells). Moreover, 
CAFs-secreted (Cancer associated fibroblasts) cytokines confer a survival 
advantage to CTSCs (indicators of residual-disease) by evading immune 

Poster Abstracts: 
MIRZA SHEEFA
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• Findings of the current investigation provided important clues regarding 
the ability of F. verticillioides to regulate the production of fumonisins and 
specific targets were identified that could have important implications to 
devise resistant maize cultivars to the benefit of the maize industry

• A better understanding of the genetic composition and genomics 
(transcriptomics and proteomics) associate with F. verticillioides virulence 
and environmental factors determining plant susceptibility governing 
pathogen-host interactions using molecular and genomic tools, might lead 
to the development of novel disease management practices that prevent 
Fusarium ear rot and fumonisin contamination of maize.



system. Collectively, CAFs serve as an "incubator" for CTSCs by providing 
favourable "soil" for their subsequent growth in the circulation during 
EMT, thus considered as a target in diagnostic and therapeutic application.

Objective
Development of minimally invasive diagnostic and prognostic modalities 
for frequent monitoring of treatment response as a liquid-biopsy approach 
in order to improve clinical outcome for lung adenocarcinomas.

Methods
Pleurospheres (PS) were generated in serum-free media and their 
chemotherapeutic resistance was evaluated by MTT assay. EMT status 
was characterized by western-blot, immunofluorescence and 
immunocytochemistry. Furthermore, expressions of CSC and epithelial 
markers were assessed using flowcytometry. cCAFs were cultured in-vitro 
and characterized by western blot and qRT-PCR using α-SMA marker.

Results
PS had higher self-renewal potential in serum-free media suggesting their 
stem-like characteristics. MTT assay revealed their intrinsic 
drug-resistance towards gemcitabine at 100 µM higher concentration 
followed by significantly higher expression of MDR markers by qRT-PCR. 
Furthermore, CTSCs showed extensive expression of Vimentin as 
compared to E-cadherin suggesting occurrence of EMT. Flowcytometry 
revealed presence of higher CD44(+)/CD24(-) cell population having CK 
(5.6±0.3%) and EpCAM (0.5±0.4%), suggesting presence of CTSCs rather 
than CTCs. Expression of cCAFs at proteomic level was significantly higher 
than healthy individuals (p<0.0001). Moreover, qRT-PCR demonstrated all 
patients were positive for presence of cCAFs. Additionally, significant 
trend was observed between different stages of lung cancer patients (p < 
0.014), suggesting its probable role in progression.

Conclusion
Companion biomarkers, cCAFs along with CTSCs, could enhance early 
detection and prove to be an efficient biomarker for metastasis as a new 
paradigm shift in treatment monitoring.
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IDENTIFYING STRESS PROTEINS FROM THE MYCOBACTERIUM 
SMEGMATIS STATIONARY PHASE

N. Steyn, T. Heunis, M. Williams, S. Sampson, N. Gey van Pittius, R. Warren

The ability of Mycobacterium tuberculosis to adapt to adverse 
environmental conditions such as hypoxia, nutrient starvation and acid 
stress is well known. Investigation into the transcriptional responses of the 
organism to these stresses has improved our understanding of how M. 
tuberculosis can persist within the host-environment. Methodologies used 
to investigate these transcriptional responses are often limited to 
investigating known transcriptional regulators, one at a time. This is 
problematic as the adaptation of the pathogen to these adverse 
conditions is likely the response of several transcriptional regulators. 
Furthermore, little is known about RNA-associated proteins and how they 
influence protein expression.

Nucleoprotein-Mass Spectrometry (NP-MS) facilitates the identification 
of nucleic acid associated proteins through affinity purification of 
formaldehyde cross-linked RNA polymerase transcriptional complexes 
and tandem mass spectrometry.  This approach was used to investigate 
the stresses encountered by the study organism Mycobacterium smegmatis 
during early stationary growth. NP-MS successfully identified several 
transcriptional regulators known to be required by mycobacteria for the 
adaptation to environmental stress. These included the dormancy 
response regulator DevR, the heat shock protein HspX, and the ribosome 
hibernation promoting factor Hpf. 

To date, a large number of predicted genes in the M. tuberculosis genome 
encode for proteins of unknown function. We speculate that several of 
these proteins may be transcriptional regulators which may be involved in 
adaptation to stress. In this study we demonstrated the ability of the 

Poster Abstracts: 
NASTASSJA STEYN



- 22 -

A BIOINFORMATICS APPROACH TO THE IDENTIFICATION OF 
COMMON MISTRANSLATIONS IN MYCOBACTERIUM SMEGMATIS

Ruth Mphahlele#,1, Bridget Calder#,1, Jonathan Blackburn1, Nelson Da Cruz 
Soares1,*

1. Division of Chemical and Systems Biology, Department of Integrative biomedical 
    sciences, Health Sciences campus, University of Cape Town, South Africa

*Corresponding author email address: nelson.dacruzsoares@uct.ac.za

Abstract
Mycobacterium smegmatis is often used as a model organism for M. 
tuberculosis, the causative agent for tuberculosis, one of the leading causes 
of death in sub-Saharan Africa. Mycobacterium smegmatis is a soil-dwelling 
bacterium with the capacity to rapidly adapt to its environment, thereby 
mirroring the adaptive capabilities of M. tuberculosis in the host lung. 
Gaining insight into the adaptive responses by which M. smegmatis evades 
environmental stressors will contribute to a better understanding of the 
different pathways through which rifampicin eliminates tuberculosis. One 
such mechanism, which has previously been explored using various 
molecular techniques is mistranslation.

Mistranslation refers to the replacement of one or more amino acids in a 
protein and may contribute to the production of an adaptive, mutant form 
of the protein. Mistranslations are rapid, reactive, and known to contribute 
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developed approach, NP-MS, to identify proteins associated with DNA 
and RNA during adaptation to environmental stress. We propose that 
NP-MS can be used to investigate the proteins associated with the RNA 
polymerase complex under adverse growth conditions in not only 
mycobacterial organisms, but in other bacterial species as well. 



COMPARISON OF THE MUCOSAL MICROBIOME OF HIV-EXPOSED 
AND -UNEXPOSED INFANTS AT BIRTH USING AN UNBIASED 
METAPROTEOMIC APPROACH 

Suereta Fortuin, Matthys Potgieter, Phumudzo Khomunala, Jerome Wendoh, 
Imane Alalli, Heather Jaspan, Nicola Mulder, Jonathan Blackburn

Chemical and Systems Biology, Integrated Biomedical Sciences, Institute for infectious 
Disease and Molecular Medicine, Computational Biology, Division of Immunology, 
Faculty Health, University of Cape Town

Infants born to HIV-infected mothers have an altered cellular immunity 
despite being HIV-infected themselves. It is known that the gut 
microbiome is crucial to immune development. Currently, 16S rRNA 
sequencing, the gold standard for characterising the microbiome, yields 
limited information on the function of the microbial community, predicted 
open reading frames might not be expressed under in vivo condition. We 
used stool samples, both HIV-exposed and unexposed infants, collected at 
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to virulence in other bacteria, including E. coli. Our laboratory has 
produced several exhaustive proteomics datasets exploring the response 
of M. smegmatis to various stresses, including sub-lethal Rifampicin 
treatments, Vitamin C treatments, and oxidative stress. Using 
bioinformatics, we aim to develop a workflow by which these existing 
datasets may reveal further adaptive changes. MaxQuant searches of the 
existing datasets, including variable modifications for previously described 
mistranslations, revealed peptides with apparent mistranslations. We 
found 52 mistranslated Aspartic acid residues (Asp->Asn), 83 Glutamine 
residues (Gln->Glu), and 14 valine residues (val->xle). Some of these could 
be derived from and used to identify potential virulence factors. This 
hypothesis generating workflow will reveal possible candidates for future 
targeted proteomics-based validation studies. 
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birth for our analysis to characterise the metaproteome of their 
microbiomes using mass spectrometry-based proteomics. Briefly, cold 
stored stool samples were snap-frozen and pulverised samples were 
suspended in organic buffer. Precipitated proteinaceous material were 
subjected to in-solution trypsin digestion. Desalted tryptic peptides were 
analysed in triplicate on the nLC-MS/MS. 

An in-house developed pipeline, METANOVA, was used to construct a 
metaproteomic database using the Universal Reference Database and 
generated mass spectrometry data. The smaller database was used for 
protein and organism identification in MaxQuant-suite. We identified 
1258 proteins from 10 birth samples, HU and HEU. Using this approach, 
we identified virus, parasite, bacteria and human proteins in a single 
sample. At birth, the microbiome profile of HEU and HU are completely 
different.

The number of proteins belonging to the Bifidobacteriaceae family were 
significantly different between HEU and HU infants at birth, 1 to 180 
respectively. Members of the Bifidobacteriaceae family are important 
microbes that colonize the gut of humans and other animals during the 
early stages of life. I addition we identified 6 differentially abundant 
Human proteins in HIV-Unexposed infants involved in immune regulation: 
C8A, CREG1, DNASE I, ARF1, RNASE2, PRG2. We demonstrate that by a 
using mass spectrometry-based proteomics approach we were able to 
construct a metaproteomic profile of the microbiome, including the human 
proteome, composition of infant stool samples.
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PROTEOMIC CHARACTERISATION OF CIRCULATING MYELOID 
DERIVED SUPPRESSOR CELLS (C-MDSC) FROM PATIENTS WITH TB 
AND OTHER RESPIRATORY DISEASE

Magcwebeba TU; Beltran C; du Plessis N; Walzl, G.

SU Immunology Research Group, Division Molecular Biology & Human Genetics, Faculty 
of Medicine and Health Sciences, University of Stellenbosch. P.O. Box 241, Cape Town, 
8000, South Africa

Background
Myeloid derived suppressor cells are a heterogeneous group of immature 
myeloid cells which exert immunosuppressive against T-cells via amino 
acid depletion and generation of free radicals. These immune regulatory 
cells mainly expand during pathological conditions such as inflammation, 
cancer and tuberculosis. Studies have shown that MDSC also accumulate 
in the lung and peripheral blood during TB infection and their frequency 
has been associated with disease progression. Consequently, MDSCs have 
been identified as a potential target for immunotherapeutic strategies 
against TB and their signaling pathways and underlying mechanisms have 
been of interest.  Proteomic studies have been useful in “mapping out” 
MDSC signaling pathway in cancer biology but information on MDSC 
proteome in a TB environment is lacking.

Aim
Conduct a proteomic evaluation of circulating MDSC from blood of 
patients with TB and Other Lung Disease (COPD, cancer, pneumonia etc)

Methodology
Peripheral blood mononuclear cells from blood of TB (n=5) and ORD (n=5)) 
patients were used to isolate MDSC and control cells (HLA+ expressing 
cells) with MACS BEAD kit. Cells were cultured in plates overnight to 
facilitate adhesion. Supernatants were removed and protein was extracted 
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MOLECULAR APPROACHES FOR CHARACTERISATION OF 
CICATRICIAL ALOPECIA

TN Sikhakhane1,2*, HA Adeola1,2 and NP Khumalo1,2

1. Department of Medicine, Division of Dermatology, University of Cape Town, Cape Town
2. Hair and Skin Research Lab, Groote Schuur Hospital, Observatory, Cape Town

*Email: skhtha013@myuct.ac.za

Background
The term ‘‘cicatricial alopecia’’ comprises a group of hair-loss disorders 
characterised by permanent destruction of the hair follicle. Although the 
cause and pathogenesis of these conditions remain poorly understood, it 
is known that ultimately the follicular units are replaced by fibrous tissue 
leading to progressive and permanent scalp hair loss. This condition 
affects both males and females and can often lead to several psychological 
disturbances such as anxiety, depression, low self-esteem, feelings of 
loneliness, and social isolation.

Objectives
In this study, we aim to identify novel molecular diagnostic and 
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from cellular fractions with UREA buffer (8M).  Quantification of protein 
was conducted with the Nanodrop, Bradford and SDS-PAGE. Protein 
samples were prepared with FASP, digested peptides were injected on the 
MS for quality purposes and protein identification.

Results and conclusion
Blood samples yielded high cellular concentration with sufficient protein 
to analyze on the Mass Spec and generate sample-specific MDSC protein 
database. 
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therapeutic approaches/biomarkers for better disease classification as 
also to understand the aetiology and molecular pathogenesis of primary 
cicatricial alopecia (PCA) using proteomic and genomic methods.

Methods
We will identify potential diagnostic and therapeutic biomarkers of 
various PCA using state-of-the-art, label-free, mass spectrometry. 
Furthermore, top ranking potential biomarkers will be validated by various 
genomic and proteomic techniques including histopathology, 
immunohistochemistry, molecular imaging, PCR and sequencing.

Results
The success of the study will result in the development of reliable and 
robust diagnostic biomarkers and a more elegant classification system for 
the different types of scarring alopecia.

Conclusion
Acquiring this vast information will contribute to closing the knowledge 
gap in the molecular pathogenesis of PCA and thus improve the 
management of this condition that results in distress, depression and 
psychological disturbances, particularly in females. The success of this 
study will not only benefit South Africa but the whole world, as this 
disease is not geographically limited.

Keywords
alopecia, fibrosis, genomics, histopathology, mental health, proteomics
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EFFECT OF INDOLINE DERIVATIVES ON APOPTOSIS GENES OF 
COLON CANCER CELL LINES

Naidoo V1, Kandhavelu J1, Subramanian K1, Kandhavelu M2, Ruff P1 and Penny C1

1. Department of Internal Medicine (Oncology Division), Faculty of Health Sciences, 
    University of Witwatersrand, Johannesburg, South Africa.
2. Molecular Signaling Lab, TUT-BMT Unit, Tampere University of Technology, P.O. Box 
    553, 33101 Tampere, Finland

Introduction
In South Africa, Colorectal cancer (CRC) is the fourth most common and 
the sixth most lethal cancer having the crude incidence 7.17/100 
000/year for men and 5.80/100 000/year for women. Although, there 
have been advances in anticancer drug development for colon cancer, 
there is nevertheless a need for the development of cost-effective novel 
drugs for treatment. Therefore, recent drug discovery studies have 
focused on the design and synthesis of small molecules with an indole 
moiety having anticancerous effects. Several reports suggested that the 
indole ring has been deemed as an important moiety found in many 
pharmacologically active compounds possessing certain biological 
activities attributed to its anticancer effectiveness in many cancers. The 
aim of this study is to evaluate the in vitro effects of a synthesized indoline 
molecule (N-(2-hydroxy-5-nitrophenyl (4-methylphenyl) methyl) on 
apoptosis in colon cancer cell lines representing different tumour stages; 
HT29 cells representing stage 2 (mid-stage) and DLD1 cells representing 
stage 3 (late-stage). 
 
Methods
The IC50 value of the synthesized indoline derivative drug was identified 
using the Trypan Blue method in both cell lines, using five concentrations 
of the drug (10 µM, 25 µM, 50 µM, 75 µM, 100 µM). 5-Fluorouracil (5FU) 
(100 µM) was used as a reference control and DMSO as the carrier 
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control. Apoptosis will be evaluated using a focussed human apoptosis 
protein array.

Results
IC50’s of the Indoline derivative  was 39.3118 µM +/- 7.036 (17.9%) and 
31.8748 µM +/- 1.252 (3.929%) at 24 hrs in both the DLD1 and HT29 cell 
lines, respectively. Thus, for further work, 30 µM was chosen to treat both 
cell lines. After 24hrs of treatment, control and treated cells were 
harvested and total protein was extracted from the cell pellets for 
apoptosis screening.

Conclusion
The indoline derivative shows very good activity against both cell lines 
that represent mid- and late colorectal cancer stages, when compared with 
the control drug (5FU). This preliminary evidence shows that this drug 
could be more effective with potentially fewer side effects than current 
chemotherapies.
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Thank you to our sponsors and participants for their 
involvement in this event.
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