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Pharmacogenomics of drug transporters
for antiretroviral long-acting pre-
exposure prophylaxis for HIV

In this Issue

On page1 we feature the re-
view ‘Pharmacogenomics of
drug transporters for an-
tiretroviral long-acting pre-
exposure prophylaxis for HIV’

On page 2 we report on: Prof
Quarraisha Abdool Karim’s
appointment as President of
TWAS and on Gates’s ‘Hero
in the Field Dr Nonhlanhla
Yende-Zuma.

We highlight the enrolment
milestones achieved in the
SHERPA and Ubuntu Covid-
19 vaccine trials, and report
on the awarding of honorary
degrees by McMaster Univer-
sity to the Abdool Karims on
page 3.

On page 4 we report on the
presentation of the Noguchi
Prize and the visit of the

Ambassador of Japan H.E.
Mr Norio’s visit to CAPRISA,
the World AIDS Day event
with research partners & Prof
Carolynn Williamson’s Excel-
lence award from UCT.

On page 5 we highlight CA-
PRISA and NICD scientists at
the Gates’ Global Health Afri-
ca Teams ‘Rising Stars’ ses-
sions.
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transporters and biological factors

modulating drug transporter disposi-
tion are used to explain discrepancies in
PrEP drug efficacies observed in PrEP
clinical trials.

In this CAPRISA-led review, drug

The review titled, ‘Pharmacogenomics of
drug transporters for antiretroviral long-
acting pre-exposure prophylaxis for HIV’
published in the journal Frontiers in
Genetics, also provides insight at a phar-
macological level of how these factors
further increase the susceptibility of the
female genital tract to HIV infections,
subsequently contributing to ineffective
PrEP interventions in African women.

Clinical trials testing the effectiveness of
Truvada® [a combination of tenofovir
disoproxil fumarate/tenofovir and
emtricitabine] as oral or topical PrEP in
African women yielded mixed results in
preventing the sexual transmission of
HIV infections.

Since oral and topical PrEP effectiveness
is dependent on adequate drug delivery
and availability to cells and tissues tar-

Drug transporter expression & function
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geted by HIV, different host biological
factors have been proposed to play an
integral role in these women. These in-
clude transmembrane drug transporter
proteins expressed in various cells. Their
expression levels and function has been
implicated as key regulators of PrEP
pharmacokinetics [which is absorption,
distribution, metabolism and excretion]
which determines effectiveness. Com-
partment differences of these drug trans-
porters between the blood and genital
tract remain largely undescribed.

Other biological factors such as genetic
polymorphisms, specifically the presence
of single nucleotide polymorphisms
(SNPs) in drug transporter genes and
genital inflammation have been shown to
directly affect drug transporter
disposition.

This review shows that the FGT, renal
system and blood are subject to a variety
of host biological factors that may under-
mine PrEP efficacy by affecting drug
transporter expression levels and
function.

Nomusa M. Zondo and Derseree Archary (PhD)

For more reading see here: Zondo
NM, et al. Frontiers in Genetics 2022.
doi: 10.3389/

fgene.2022.940661 https./
www.ncbi.nlm.nih.qov/pmc/articles/
PMC9557974/

Figure: Proposed mechanisms that
impact drug transporter expression
and function. This diagram depicts
the inextricable links between bio-
logical factors and varied drug
transporter expression levels and

Genetic polymorphisms
(SNPs)

Genital inflammation

function that subsequently affect
PrEP pharmacokinetics and effec-
tiveness.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9557974/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9557974/
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Professor Quarraisha Abdool Karim is elected President of
The World Academy of Sciences (TWAS)

dent-Elect of The World Academy of Sciences

(TWAS) for the advancement of science in
developing countries in Trieste, Italy. She is the first
woman to hold this position and will serve as its sev-
enth President for the next 4 years.

P rofessor Quarraisha Abdool Karim is the Presi-

TWAS, which is hosted by the United Nations
Educational, Scientific and Cultural Organization
(UNESCO), has 1,296 elected fellows, including sever-
al of the world's most accomplished scientists and
engineers. Eleven TWAS Fellows are Nobel laureates.
TWAS has Fellows in over a hundred countries, about
84% from developing nations, and the rest are
scientists from the developed world whose work has
had a significant impact in the South. This Academy
supports sustainable prosperity through research, edu-
cation, policy and diplomacy.

“It is a real honour and privilege to be elected as
President of TWAS,” said Abdool Karim “and to have
the opportunity to build on the strong foundations es-
tablished over four decades by my predecessors in
realizing the aspirational vision of the founder, Nobel
Laureate Abdus Salam, on the use of science to im-
prove the lives of the most vulnerable in the develop-
ing world.”

Dr Mohamed Hassan, the current President and a
Sudanese mathematician said Abdool Karim “is an
accomplished scholar, scientist and health policy
leader, with deep knowledge of what it takes to training
developing world scientists and to make a powerful

real-world impact
with her research.
I am confident the
Academy will not
only continue to
build scientific
capacity through
research,
education, policy
and diplomacy,
but also expand
its activities and
programmes,
taking TWAS to new heights.”

Abdool Karim said she is taking up the position at an
“important conjuncture with unprecedented social,
political and economic upheavals; where science is
even more important but also politicised,” adding the
role of “TWAS globally and specifically in LMICs is
even more critical. The focus on sustainable
development through scientific solutions remains a key
part of the vision as set out by the founders of TWAS
and remains current.”

Abdool Karim co-chairs the United Nations Sustaina-
ble Development Goal 10 Member Technology
Facilitation Mechanism (TFM). She is an elected
member of the National Academy of Medicine (USA),
and Fellow of the Royal Society of South Africa,
Academy of Science of South Africa and the African
Academy of Science.

Dr Nonhlanhla Yende-Zuma is a Gates’s ‘Hero in the Field’
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STATISTICALLY SIGNIFICANT

Dr. Nonhlanhla Yende-
Zuma is saving lives
with math

She’s a statistician who faced impossibly long odds.

By Bill Gates | December 01, 2022

Field. “Growing up in a rural community with high rates of HIV and TB, Nonhlanhla Yende could

D r Nonhlanhla Yende-Zuma, Head of Statistics at CAPRISA features on Gates Blog, ‘Heroes in

have been just another statistic. Instead, she became a world-class statistician, one who's using
her expertise to save lives around the globe,” writes Bill Gates. ‘Watch the video here: https://
www.gatesnotes.com/



https://protect-za.mimecast.com/s/cL3HC98XNVs3AWjToMAXd?domain=gatesnotes.com/
https://protect-za.mimecast.com/s/cL3HC98XNVs3AWjToMAXd?domain=gatesnotes.com/
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Abdool Karims awarded Honorary Degrees from the
University of McMaster

rofessors Salim and Quarraisha Abdool Ka-

rim, Director and Associate Scientific Director

CAPRISA, were awarded honorary degrees
by the University of McMaster in Ontario, Canada in
recognition of their ‘professional achievements and
tireless advocacy and lifelong efforts that have
helped shape health policy, including measures that
slowed the spread of HIV/AIDS in Africa.’

The Doctor of Science (DSc) degrees were con-
ferred at the Faculties of Engineering and Science
graduation ceremony held on 18 November. The
Abdool Karims addressed the graduating class of
2022 and participated in the 624" Convocation cere- \ { - ol | J
mony at the First Ontario Concert Hall presided by Photo: (L-R) Chancellor of MacMaster University Ms Santee
Vice-Chancellor and President Professor David Far-  Smith, Prof Quarraisha Abdool Karim, Prof Salim Abdool Karim,
rar. Vice-Chancellor of McMaster University, Professor David Farrar

McMaster confers honorary degrees to distinguished scholars; educators; and individuals who have made
outstanding contributions to the creative or performing arts; those with a record of public service or with
long, distinguished and impactful careers in their field, and those who have made important and noteworthy
contributions to McMaster University or the community.

COVID-19 vaccine trials reach enrolment milestones
at Research Sites

he eThekwini and Vulindlela Research

teams, led by Site-Principal Investigators Dr

Nivashnee Naicker and Dr Disebo Potloane,
completed enrolment of more than 1200 participants
into the SHERPA (Sisonke Heterologous mRNA-
1273 boost after prime with Ad26.COV2.S) trial and
the COVPN 3008 Ubuntu trial.

The SHERPA trial evaluates the effectiveness of a
Moderna mRNA vaccine boost among 12 000

healthcare workers who previously received either
one or two doses of the Ad26.CoV2.S Johnson and  Photo: (L-R) Drs Disebo Potloane, Nivashnee Naicker and

Johnson vaccine in the Sisonke trial. Professor Nigel Garrett
The Ubuntu trial is investigating different mMRNA
vaccine strategies among people living with HIV 2 years to support the COVID-19 response locally

within the context of new circulating SARS-CoV-2 and globally,” she said.
variants in Southern and East Africa.
Professor Nigel Garrett, National Co-Pl of SHERPA,
Recently, the new bivalent (BA.4/BA.5/ ancestral) and International Co-Chair of Ubuntu added that the
Moderna vaccine was added to the trial to assess its “COVID-19 response will go down in history as one
utility in this setting. Both trials will provide important of the most collaborative periods in research, and
safety and efficacy data in this setting, with a view to the CAPRISA clinical and scientific teams have
obtain licensure of the vaccine in South Africa. made a remarkable contribution to the national and
international effort.”
Dr Naicker highlights that it was no easy feat meet-
ing ambitious enrolment targets at record pace.
“The teams have worked tirelessly over the past
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H.E. Ambassador of Japan to South Africa presents fourth Noguchi
Africa Prize to Salim and Quarraisha Abdool Karim

n 9" November His Excellency the

Ambassador of Japan to South Africa, Mr

Maruyama Norio hosted a special ceremony
and lunch at his official residence to present the certifi-
cate and mementos of the 4™ Hideyo Noguchi Africa
Prize, in the category Medical Research to Professors
Salim and Quarraisha Abdool Karim. The prize was
officially announced at TICAD 8, held in Tunis on 28"
August.

On 22" November H.E, Excellency, Mr Maruyama
Norio visited CAPRISA’s headquarters and held dis-
cussions with senior scientists to gain insights into CA-

Maruyama Norio Photo front row (L-R): Dr Sharana Ma-
homed, Research Clinician; Dr Tanuja Gengiah, Head of
Pharmacy,; Associate Scientific Director, Prof Quarraisha
Abdool Karim and Dr Leila Mansoor, Senior Scientist.

Back row (L-R) Prof Salim Abdool Karim, CAPRISA
Director; Prof Lenine Liebenberg, Senior Scientist; His
Excellency Mr Norio Maruyama, Ambassador of Japan to
South Africa; Dr Nonhlanhla Yende-Zuma, Head of Statis-
tics; Prof Derseree Archary, Senior Scientist; Dr Nivashnee
Naicker, Research Clinician and Prof  Nigel Garrett, Head of
Vaccines & Pathogenesis Research.

PRISA’s core research studies following a tour of the
facilities led by Professor Salim Abdool Karim.

Call for new solutions to prevent and re-
duce new HIV infections at World AIDS

Day event

APRISA Head of

Community Pro-

grammes Mr Pat-
rick Mdletshe was a pan-
ellist at the World AIDS
Day event hosted by the
University of KwaZulu-
Natal (UKZN) and Re-
search partners on Tues-

day 29" November,
themed “EQUALISE”.

-~ > ‘g\ = — ')

(L-R) Head of UKZN'’s Department of Inter-
nal Medicine Prof Nombulelo Magula; Mr
Patrick Mdletshe and AHRI Director for
Basic and Translational Science Prof Thumbi
Ndung’u

Mdletshe joined Deputy
Vice Chancellor of the
College of Health Sci-
ences Prof Busisiwe
Ncama and officials from AHRI, UKZN, HEARD, SANTHE and
the SRC for a round table discussion.

" While significant gains in HIV treatment have been made the
rate of new HIV infections in South Africa is not coming down
fast enough,” said Mdletshe. “In 2021, there were around 198
000 new HIV infections in South Africa, with particularly high
rates of HIV infection in young women and girls. We urgently
need new solutions in preventing and reducing new HIV infec-
tions and improve adherence to ARVs,” he added.

Prof Carolyn Williamson
receives UCT Excellence
Award

ongratulations
to Professor
Carolyn

Williamson, who was
W given an Excellence
L Award by the
University of Cape

of her exceptional
contribution to
research in the field
of HIV vaccines and
prevention, as well as SARS-CoV-2
genomic surveillance.

She is further recognised for her role in
leadership of the University, in particular
taking on the role of Interim Dean of the
Faculty of Health Sciences and guiding
the Faculty through a particularly diffi-
cult time following the passing of the
previous Dean.
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Scientists hosted at the Gates Foundation Rising Stars

4

Photo: (L-R) Second Row, Dr Sharana Mahomed third
from the left; and fourth row, third from the left, Dr
Rubeshan Perumal

CAPRISA Achievement Awards
recognises excellence

APRISA Achievement Awards were

awarded to Deputy Director and Head of

Treatment Research Prof Kogie Naidoo,
Research Clinician Dr Sharana Mahomed, and
Personal Assistant to the Directors Mrs Norma
Hatcher. The awards presented on 1st
December recognises outstanding work ac-
complishments, said Prof Salim Abdool Karim.

Photo: (L-R) Mrs Norma Hatcher, Dr Sharana Mahomed,
Professor Salim Abdool Karim CAPRISA Director and
Professor Kogie Naidoo

session

r Sharana Mahomed, CAPRISA Research Clinician

and Dr Rubeshan Perumal, Senior Scientist were

hosted at the Bill and Melinda Gates Foundations’
Global Health Africa Teams “Rising Stars” session in
Durban, on 16th November. The format of the session was an
engaging dinner at the Oyster Box hotel with a set of dynamic
researchers who have shown excellence and high potential.
The aim of the dinner was to help improve the Foundation’s
intentionality around diversity and capacity building in the re-
gion. This was also an opportunity for CAPRISA scientists to
share their interesting research and journey with the
representatives.

Dr. Thandeka Moyo-Gwete, Senior Medical
Scientist in the Moore lab at NICD, was
nominated to meet with members of the Bill and
Melinda Gates Foundations’ Global Health and
Africa Teams for a “Rising Stars” event which
took place over dinner on 17 November at Ten
Bompas Hotel in Johannesburg.

The sessions were part of a 5-day countrywide
event where the foundation met with individuals across the
South African R&D ecosystem. It was an engaging dinner
and opportunity to share Thandeka’s research and journey
with the Gates Foundation.

eThekwini Research Site Engaging
with the communities

APRISA
eThekwini Re-
search Site Vac-

cine team led by Ms vy F23
Kaunda CAPRISA Lok
Community Liaison
Officer (second row,
second from the left)
celebrated South Afri-
ca’s cultural diversity
together with 180 study
participants attending -

the event dressed in their cultural attire representing the
isiZulu, Indian, isiXhosa, seSotho and amaNdebele cultures.
This engagement strengthened partnerships and under-
standing of CAPRISA'’s scientific studies with the research
participants in the ENSEMBLE, HVTN 139, HVTN 140, and
CoVPN 3008 research studies. The participation of the re-
search participants provided relevant insights and allows for
addressing any challenges and concerns around the studies
and finding solutions.

“Empowering communities to understand the process of
scientific research and the impact of findings in saving lives
is critical in building partnerships.” said Kaunda.
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Congratulations to our students for their outstanding
achievements

Dr Kapil Narain is awarded a 2023
Rhodes Scholarship

On 7" November, Dr Kapil Na-
rain was inducted as a Rhodes
Scholar to pursue his postgrad-
uate studies at the University of
Oxford following a rigorous se-
lection process. Narain is an
alum of the University of Kwa-
Zulu-Natal and of the CAPRISA
Research Placement pro-
gramme.

Prof Salim Abdool Karim, Direc-
tor CAPRISA said he had personally mentored Narain
as part of the CAPRISA Research Placement Pro-
gramme to ‘develop the next generation of clinical re-
search leaders in South Africa.’ “All my previous
mentees have been recipients of the Rhodes Scholar-
ship — one is still at Oxford at present,” he said. “Dr
Narain possesses several qualities that will one day
make him an excellent researcher; he has a quick
grasp of highly complex questions, the ability to think
laterally, and to analyse a topic holistically and
thoroughly.”

Fellows receive awards at UKZN
Research Symposium

> APRISA fellows Ms Nomusa
Zondo (top left in the photo)
and Ms Nonsikelelo Ndlela
won prizes for their oral presenta-
tions at the annual UKZN Re-
search Symposium of the College
of Health Sciences, School of La-
! boratory Medicine, and Medical
Sciences, held on 27" November
at the ICC in Durban.
¢ Ndlela (left), a master’s fellow won
2 the best oral poster presentation
# prize for her study titled,
£4 ‘Investigating the impact of point-of-
care STI/BV testing and treatment
’ on the genital epithelial barrier in-
tegrity of the CAPRISA 083 partici-
pants’. She is supervised by Prof
Lenine Liebenberg, Senior Scientist at CAPRISA.
Zondo a PhD fellow won the second prize for the
best oral presentation and is supervised by Prof
Desh Archary, Senior Scientist at CAPRISA and Dr
Parveen Sobia. Her study is titled: continued...

CAPRISA Fellows scoop FIDSSA
Congress prizes

The 9th Federation of Infectious Diseases Societies of
South Africa (FIDSSA) Congress was held in Durban
from 3" — 5" November and focused on infectious dis-
eases, infection prevention and control, clinical micro-
biology, and paediatric infectious diseases.

CAPRISA Fellows Ms Noluthando Mazibuko-Motau,
Mr Kwabena Asare, and Ms Makhosazane Zondi were
awarded prizes for their presentations at the Congress.

Mazibuko-Motau, a PhD fellow re-
ceived the Best Poster Presentation
prize for her presentation on the im-
pact of daily oral tenofovir disoproxil
fumarate in combination with
emtricitabine for PrEP on vaginal
microbiota in South African women.
She is supervised by Drs Sinaye
Ngcapu, (Senior Scientist, CA-
PRISA) and Douglas S Kwon,
(Ragon Institute).

Asare, who is a PhD fellow in Pub-

lic Health, under the supervision of

Prof Nigel Garrett, (Head of Vac-

cine and Pathogenesis Research,
CAPRISA) and Dr Andrew Tomita \
(UKZN) received the prize for the
Best Short Presentation on Bacteri-
al Vaginosis incidence and recur-
rence among women living with HIV
in South Africa. \
Zondi, a master’s fellow in Re-
search Psychology won the top
prize for Best Oral Presentation.
Her presentation examined the effi-
cacy of Women'’s Experiences of an
Expedited Partner Treatment Inter-
vention in KwaZulu-Natal, in reduc-
ing sexually transmitted diseases
reinfection and prevalence. Zondi is
supervised by Prof Garrett, Profes-
sor Mary van der Riet and Ms Kershia Sunjeevan

...continued...Fellows receive awards

..., 'Impact of single nucleotide polymorphisms in ABC
drug transporter genes on circulating Tenofovir in
healthy South African women exposed to pre-
exposure prophylaxis (PrEP)’.
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Sachs JD, Abdool Karim SS, Aknin L, Allen J, Brosbgl K, Colombo F, Barron GC, Espinosa MF, Gas-
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Naidoo A, Dooley KE, Naidoo K, Padayatchi N, Yende-Zuma N, Perumal R, Dorse G, Boodhram
R, Osuala EC. INSTIs for the management of HIV-associated TB (INSIGHT study): a phase 2b study to
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trial. BMJ Open 2022; 12(11):e067765. doi: 10.1136/bmjopen-2022-067765.

Mchunu NN, Mwambi HG, Rizopoulos D, Reddy T, Yende-Zuma N. Using joint models to study the
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Moodie Z, Dintwe O, Sawant S, Grove D, Huang Y, Janes H, Heptinstall J, Laher Omar F, Cohen K, De
Rosa SC, Zhang L, Yates NL, Sarzotti-Kelsoe M, Seaton KE, Laher F, Bekker LG, Malahleha M, Innes
C, Kassim S, Naicker N, et al. Analysis of the HIV Vaccine Trials Network 702 Phase 2b—3 HIV-1 Vac-
cine Trial in South Africa Assessing RV 144 Antibody and T-Cell Correlates of HIV-1 Acquisition Risk.
Journal of Infectious Diseases 2022; 226(2):246-257.
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129 Happel AU, Sivro A, Liebenberg LJ, Passmore JA, Mitchell C. Considerations for choosing soluble
immune markers to determine safety of novel vaginal products. Frontiers in Reproductive Health 2022,
4:899277. doi: 10.3389/frph.2022.899277
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C, Friedland G, Naidoo K, Padayatchi N, O'Donnell MR. Adherence measured using electronic dose
monitoring is associated with emergent antiretroviral resistance and poor outcomes in patients co-
infected with HIV/AIDS and multidrug-resistant tuberculosis. Clinical Infectious Diseases 2022; 75
(9):1489-1496.

131 Lazarus JV, Romero D, Kopka CJ, Abdool Karim SS, Abu-Raddad LJ, Almeida G, Baptista-Leite R,
Barocas JA, Barreto ML, Bar-Yam Y, Bassat Q, Batista C, Bazilian M, Chiou ST, Del Rio C, et al. A
multinational Delphi consensus to end the COVID-19 public health threat. Nature 2022;611(7935):332-

345.
132 Brito AF, Semenova E, Dudas G, Hassler GW, Kalinich CC, Kraemer MUG, Ho J, Tegally H, Githinji G,
Agoti CN, Matkin LE, Whittaker C, ....... , de Oliveira T, et al. Global disparities in SARS-CoV-2 genomic

surveillance. Nature Communications 2022; 13(1):7003. doi: 10.1038/s41467-022-33713-y.

133 Peters RPH, Garrett N, Chandiwana N, Kularatne R, Brink AJ, Cohen K, Gill K, Chidarikire T, Wattrus
C, Nel JS, Moosa MYS, Bekker LG. Southern African HIV Clinicians Society 2022 guideline for the
management of sexually transmitted infections: Moving towards best practice. Southern African Journal
of HIV Medicine 2022; 23(1):1450. doi: 10.4102/sajhivmed.v23i1.1450.

134 Ximba P, Chapman R, Meyers A, Margolin E, van Diepen MT, Sander AF, Woodward J, Moore PL,
Williamson AL, Rybicki EP. Development of a synthetic nanoparticle vaccine presenting the HIV-1 enve-
lope glycoprotein. Nanotechnology 2022;33(48). doi: 10.1088/1361-6528/ac842c.

135 Krause R, Snyman J, Shi-Hsia H, Muema D, Karim F, Ganga Y, Ngoepe A, Zungu Y, Gazy |, Bernstein
M, Khan K, Mazibuko M, Mthabela N, Ramjit D; COMMIT-KZN Team, Limbo O, Jardine J, Sok D, Wil-
son IA, Hanekom W, Sigal A, Klgverpris H, Ndung'u T, Leslie A. HIV skews the SARS-CoV-2 B cell
response towards an extrafollicular maturation pathway. Elife 2022;11:€79924. doi: 10.7554/
elife.79924

136 Margolin E, Allen JD, Verbeek M, Chapman R, Meyers A, van Diepen M, Ximba P, Motlou T, Moore
PL, Woodward J, Strasser R, Crispin M, Williamson AL, Rybicki EP. Augmenting glycosylation-directed
folding pathways enhances the fidelity of HIV Env immunogen production in plants. Biotechnology and
Bioengineering 2022;119(10):2919-37. doi: 10.1002/bit.28169. https://
pubmed.ncbi.nIm.nih.gov/35781691/

137 Bateman M, Wolf A, Chimukangara B, Brust JCM, Lessells R, Amico R, Boodhram R, Singh N, Orrell
C, Friedland G, Naidoo K, Padayatchi N, O'Donnell MR. Adherence measured using electronic dose
monitoring is associated with emergent antiretroviral resistance and poor outcomes in patients co-
infected with HIV/AIDS and multidrug-resistant tuberculosis. Clinical Infectious Diseases 2022; 75
(9):1489-1496.

138 Scheepers C, Richardson S, Moyo-Gwete T, Moore PL. Antibody class-switching as a strategy to im-
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