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Education
May 2012 – present :

Postdoctoral research in Virology
Stanford University, USA
Research Interest: Virus-host interactions specializing in studying adeno-associated
virus

Oct 2008 –
Mar 2012

:

PhD in Immunology
Imperial College London, UK
Thesis: Studies on cross presentation of antigen by human dendritic cells

2006 - 2008

:

MSc in Molecular and Cellular Biology (specializing in Virology)
University of Cape Town, South Africa
Thesis: Optimization of chimaeric HIV-1 VLP production and immunogenicity testing of
VLPs in mice
-GRADUATED WITH DISTINCTION

2005

:

BSc (Hons) in Molecular and Cellular Biology
University of Cape Town, South Africa
Thesis: To express an HIV-1 vaccine candidate (truncated Gag protein) in plants
via transient and stable expression
-GRADUATED WITH DISTINCTION

2002 - 2004

:

BSc majoring in Microbiology and Chemistry
University of Cape Town, South Africa
-GRADUATED WITH DISTINCTION

Research Experience
My postdoctoral research involves the use of an innovative haploid genetic screening technique that has been used
to study virus-host interactions. My primary work involved combining this screening technique with my expertise
in fluorescence activated cell sorting (FACS) to identify host factors that facilitate adeno-associated virus (AAV)
(leading gene therapy vector candidate) transduction in cells. I identified the most significantly enriched gene of
the AAV screen as a new key receptor for AAV. This is a significant contribution to the field because it provides
insights into how AAV enters and traffics in the cell, and this knowledge can potentially be used to improve AAV
vector design, enhancing its efficacy in therapeutic applications.
I have also worked on developing insights into virus-host interactions, and the strategies used to combat
pathogenic viruses. One such strategy is a cell suicide pathway referred to as necroptosis. I initiated our
laboratory’s interest in necroptosis by performing a haploid screen to study the downstream effectors of
necroptosis. In collaboration with a group specializing in cell death, we identified a unique way in which cells can
induce suicide. This area of interest is now flourishing in our laboratory, with the initiation of two additional
projects that are related to determining the mechanism of necroptosis. Additionally, I have contributed to a drug
development study specifically identifying the host target of a potentially novel broad spectrum antiviral that
inhibits Dengue and Hepatitis C virus infections.
My PhD research explored methods to target model antigens to endocytic receptors on dendritic cells (DC) (the
body’s primary antigen-presenting cells). This was intended to enhance CD8+ T-cell responses via the crosspresentation pathway, and thus ultimately improve vaccine strategies that aim to induce cellular responses (such
as those for HIV-1). Dendritic cells and T-cells (purified from human blood samples) were used to assess the effect
of targeting a model antigen, cytomegalovirus pp65, to specific endocytic receptors on the surface of different
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dendritic subsets, to determine the optimal conditions for obtaining strong CD8 T-cell responses. The model
antigen was directed towards receptors in four different targeting strategies I designed to find the most favourable
one for antigen delivery. This work contributed an innovative way to target receptors on the surface of dendritic
cells.
My MSc research involved the bulk production and purification of chimaeric HIV virus-like particles (VLPs) using a
baculovirus-based expression system. The most promising chimaeric VLPs were tested in mice and found to be
more immunogenic than wild-type HIV-1 VLPs. This work contributed significantly to the field by introducing the
chimaeric VLPs as promising HIV-1 vaccine candidates to induce potent, specific immune responses.
My BSc Honours project achieved production of a potential HIV-1 vaccine candidate (HIV-1 Gag protein) in tobacco
plants. Agrobacterium tumefaciens was used to introduce the gene of interest into the plant cells, and both
transient and transgenic expression was evaluated to determine which would provide better yields of protein. This
work contributed to my initial exposure to molecular biology techniques and working with viruses.

Teaching/Supervisory Experience
2013-2014

:

2009 - 2011

:

2009 - 2010

:

2008

:

2006-2007

:

2005 - 2007

:

Supervisor of three graduate student rotation projects
Microbiology and Immunology department at Stanford University (Stanford, CA)
- Designed and supervised PhD rotation projects (3 months each) related to my
postdoctoral research
Teaching assistant for first and second-year Life Science laboratory courses
Life Sciences department at Imperial College London (London, UK)
- Assisted a senior teaching fellow (Dr Steve Cook) in supervising laboratory courses for
Biological chemistry and Microbiology (Course LS1-BCM) and Cell Biology and Genetics
(Course LS1-CBG)
Tutor for Immunology undergraduate students
Life Sciences department at Imperial College London (London, UK)
-Led tutorials for second-year Immunology student study sessions (course B900)
Lecturer for undergraduate quantitative literacy course
Numeracy Centre at University of Cape Town (Cape Town, South Africa)
- Taught a semester course on basic mathematical skills for Humanities students
(course MAM1014F)
Co-supervisor for Undergraduate virology projects
Molecular and Cell biology department at University of Cape Town (UCT)
- Co-designed and co-supervised final-year undergraduate virology projects (related
to studying bacterial phages) for 6 pairs of undergraduate students
Teaching assistant for undergraduate Microbiology laboratory courses
Molecular and Cell biology department at UCT
- Assisted a senior lecturer (Dr Val Abratt) in supervising laboratory courses for
second- and third-year Microbiology courses

Scholarships and Fellowships
2013
2009-2012

:
:

2006-2008
2006-2008
2005

:
:
:

2004-2005
2002-2004

:
:

Dean’s postdoctoral fellowship from Stanford medical faculty
Commonwealth scholarship for PhD studies in UK (covering full tuition and living
expenses)
David & Elaine Potter scholarship for MSc studies (covering full tuition)
South African AIDS Vaccine Initiative (SAAVI) bursary for MSc studies
Mandela Rhodes scholarship for BSc (Hons) studies (covering full tuition and living
expenses)
Mellon Mays undergraduate fellow (MMUF) scholarship for BSc and BSc (Hons) studies
University of Cape Town Science Faculty scholarship
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Professional Societies
2016
2015 - present
2010-2014
2003-present
2002-2004

:
:
:
:
:

Associate member of American Society of Gene and Cell Therapy
Associate member of the American Society of Virology
Member of British Society of Immunology
Member of Golden Key Honour Society
Member of the Dean’s list at UCT

Service and Volunteer experience
2015
2014-2015
2014
2012-2015

:
:
:
:

2006 - 2008

:

2005

:

Panel facilitator at MMUF-SSRC graduate student summer conference
Volunteer for Science is Elementary (SiE) (Mountain View, CA)
Panel and workshop facilitator at MMUF-SSRC graduate student summer conference
Appointed member of Planning and Advisory Committee for MMUF-SSRC graduate
student summer conference
Co-creator and tutor of Prac-Sci (involved UCT postgraduate students running science
lab courses in underprivileged schools in the Phillippi area of Cape Town, South Africa).
Voluntary Biology tutor for the South African Education and Environmental Project
(SAEP)

Publications
Peer-reviewed publications
1.

2.

3.
4.
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6.
7.

8.
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Deans, R.M., Morgens, D.W., Ökesli, A., Pillay, S. et al. Parallel shRNA and CRISPR-Cas9 screens enable drug
target identification and rational design of a broad spectrum antiviral strategy. Nature Chemical Biology. In
press.
Pillay, S., Meyer, N.L., Puschnik, A.S., Davulco, O., Diep, J., Wosen, J.E., Nagamine, C.M., Chapman, M.S.,
Carette, J.E. An essential receptor for adeno-associated virus infection. Nature. Feb 2016, 530 (7588):10812.
Pillay, S., Carette, J.E. Hunting viral receptors using haploid cells. Annual Reviews of Virology. 2015, Vol. 2:
219-239.
Mandal, P., Berger, B., Pillay, S. et al. RIP3 induces apoptosis independent of pronecrotic kinase activity.
Molecular Cell. 2014, 56(4):481-95.
Pillay, S., Patterson, S. Expression of a versatile DC-targeting fusion protein using an Adenovirus
expression system Protein Purification and expression. 2012, 84(2):270-9.
Pillay, S., Meyers, A., Shephard, E., Williamson, A.L., Rybicki, E.P. HIV-1 sub-type C chimaeric VLPs boost
cellular immune responses in mice. Journal of Immune based therapies and vaccines. 2010.
Pillay, S., Meyers, A., Williamson, A.L., Rybicki, E.P. Optimization of chimaeric Human immunodeficiency
virus (HIV-1) virus-like particle (VLP) production in a baculovirus-insect cell expression system.
Biotechnology Progress. 2009, (4):1153-60.
Halsey, R.H., Lynch, A., Pillay, S., Meyers, A., Tanzer, F.L., Hanke, T., Williamson, A-L., Rybicki, E.P. Chimaeric
HIV-1 subtype C Gag virus-like particles with large in-frame C-terminal polypeptide fusions. Virus
Research. 2008, 133(2):259-68.
Pillay, A.E., Govender, S., Pillay, S. Potential link between atmospheric chromium pollution and homebased industries. Canadian Journal of Pure and Applied Sciences. 2008, 2(1), 205-210.
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Conference Presentations
Poster presentations










Pillay, S., Meyer, N.L., Puschnik, A.S., Davulco, O., Diep, J., Wosen, J.E., Nagamine, C.M., Chapman, M.S.,
Carette, J.E. (June 2015) An essential receptor for adeno-associated virus infection. Gordon Research
Conference: Viruses and Cells (Girona, Spain).
Pillay, S., Carette, J.E. (May 2013) Genetic dissection of the NOD1 pathway. Keystone Symposia conference
for Innate immune response in the pathogenesis of infectious disease (Belo Horizonte, Brazil).
Pillay, S., Patterson, S. (Sept 2011) A novel dendritic cell-targeting strategy to potentially enhance T-cell
activation. FEBS 16th International Summer school of Immunology (Hvar, Croatia) [awarded British
Society of Immunology travel grant and a JRC travel grant from Chelsea and Westminster hospital].
Pillay, S., Gotch, F., Patterson, S. (Aug 2010) Design and production of novel dendritic cell-targeted
antigen-antibody conjugates for their use in enhanced T-cell activation in HIV vaccine studies. 14th
International Congress of Immunology Conference (Kobe, Japan) [awarded travel grant by conference
body].
Pillay, S., Meyers, A., Shephard, E., Williamson, A-L., Rybicki, E.P. (Oct 2008) Chimaeric HIV-1 Sub-type C
virus-like particles (VLPs) enhance a cellular immune response in mice when used in a heterologous
prime-boost vaccine strategy. Presented on my behalf by Prof. Rybicki at AIDS Vaccine Conference 2008
(Cape Town, South Africa).
Pillay, S., Meyers, A., Williamson, A.L., Rybicki, E.P. (Oct 2007) Optimisation of the production of chimaeric
HIV virus-like particles (VLPs) for use in a potential vaccine. Poster presentation at Challenges in Global
Vaccine Development Keystone Symposia 2007 (Cape Town, South Africa)
Pillay, S., Meyers, A., Williamson, A.L., Rybicki, E.P. (Aug 2007) Production of chimaeric HIV virus-like
particles (VLPs) for use as an HIV vaccine candidate. Poster presentation at AIDS Vaccine Conference 2007
(Seattle, USA) [awarded travel grant by conference body].

Oral presentations



Pillay, S. – Invited keynote speaker. (Nov 2015) Beyond the Academic Dream. Given as part of the MMUF
West coast lecture series and MMUF West Coast Regional Undergraduate Conference 2015 (Stanford, CA,
USA).
Pillay, S., Meyers, A., Williamson, A-L., Rybicki, E.P. (Jun 2009) The future of HIV vaccines. Social Science
Research Council (SSRC) - Mellon Mays Summer Conference 2009 (Oberlin College, Ohio, USA).
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