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dEAR fRiEndS And CoVid-19 RESEARChERS,

Thank you for making it to St. Lucia. The workshop came about after 
discussions between Penny Moore, Wendy Burgers, Ravi Gupta and me, 
which made us realize that we have to try to bring the South African Covid-19 
field, and our collaborators, together in person.

For me, the pandemic was a life-changing experience, and I think this is true 
for many others. We have been part of a new field both in South Africa and 
globally. Yet, many of us never met. This was fine at the initial explosive phase 
of the pandemic when there was no possibility or time. Now, partly because 
of our own contributions, we are approaching normality. This may be the 
opportunity to meet as a group, think about the next steps, and perhaps 
see whether the same model of working together can be applied to other 
challenges.

The workshop would not be possible without the organizing committee 
led by Khadija Khan, and support from the South African Medical Research 
Council and the Bill and Melinda Gates Foundation.

Alex Sigal
Africa Health Research Institute
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P R O G R A M M E
DAY 1, MONDAY 31 OCTOBER

10:00 – 16:30 Registration, St Lucia Eco Lodge

16:00  Opening activity

17:30  Welcome 

   Round Table discussion: Future of the SARS-CoV-2 pandemic 

   Glenda Gray, Greg Towers, Helen Rees, Kei Sato, Miles Davenport,  
   Wendy Barclay, Willem Hanekom

19:00  Dinner, Eco Lodge

DAY 2, TUESDAY 01 NOVEMBER

07:00  Breakfast, Eco Lodge

Session 1  SARS-CoV-2 immunity
   Chair: Helen Rees

08:30  Alex Sigal, Africa Health Research Institute     
   Milder disease with Omicron: is it the virus or pre-existing immunity, and   
   will our immunity protect us from the next variant?

08:50  Alex Balazs, The Ragon Institute of MGH, MIT and Harvard. 
   Humoral immunity to SARS-CoV-2 variants

09:10  Miles Davenport, Kirby Institute 
   Neutralising antibodies as a mechanistic correlate of protection in   
   SARS-CoV-2 infection

09:30  Kondwani Jambo, Malawi Liverpool Wellcome Programme  
   Profile and longevity of hybrid immunity against SARS- CoV-2 in 
   Malawian adults

09:50  Al Leslie, Africa Health Research Institute 
   B-cell responses to SARS-CoV-2 infection and vaccination

10:10  Kurt Wibmer, National Institute for Communicable Diseases
   Structures of anti-SARS-CoV-2 antibody complexes

10:30 – 11:00 Coffee break

Session 2 SARS-CoV-2 immunity, cont.
   Chair: Henrik Kløverpris 

11:00  Wendy Burgers, University of Cape Town 
   T cell responses to Covid-19 vaccines in people living with HIV



11:20  Antonio Bertoletti, Duke-NUS Medical School 
   Act early and at the right place: kinetic and localisation of  
   SARS-CoV-2 T cells

11:40  Alba Grifoni, La Jolla Institute for Immunology 
   From Alpha to Omicron: the response of T cells

12:00  Catherine Riou, University of Cape Town 
   Impact of SARS-CoV-2 exposure history on T cell response

12:20  Lyle McKinnon, CAPRISA 
   Nasal tissue resident T cell responses to SARS-CoV-2 vaccination

12:40  Roanne Keeton, University of Cape Town 
   Characterisation of T-cell immune responses to SARS-CoV-2 and cross-  
   reactivity to variants of concern in children.

12:50  Thandeka Nkosi, Africa Health Research Institute
  Please add name of talk: Unsuppressed HIV infection impairs T cell   
  responses to SARS-CoV-2 infection and abrogates T cell cross-recognition

13:00 – 15:00 Lunch, Eco Lodge group photo

Session 3 SARS-CoV-2 immunity, cont.
   Chair: Khadija Khan

15:00  Jinal Bhiman, National Institute for Communicable Diseases
  Antibody specificities elicited through SARS-CoV-2 hybrid immunity

15:20  Sandile Cele, Africa Health Research Institute
  Beta variant infection combined with vaccination broadens neutralizing   
  immunity against Omicron subvariants

15:30  Thandeka Moyo-Gwete, National Institute for Communicable Diseases

  Shared N417-Dependent Epitope on the SARS-CoV-2 Omicron, Beta,   
  and Delta Plus Variants

15:40  Boitumelo Motsoeneng, National Institute for Communicable Diseases
  People living with HIV have differential humoral response kinetics in   
  SARS-CoV-2 infection and vaccination 
15:50 – 16:20  Coffee break

Session 4  SARS-CoV-2 virology
  Chair: Kei Sato

16:20  Greg Towers, University College London 
   Evasion of innate immunity by SARS-CoV-2 and why we think this is   
   important for transmission

16:40  Clare Jolly, University College London 
   SARS-CoV-2 VOCs are evolving enhanced innate immune evasion

17:00  Melanie Ott, Gladstone Institute of Virology 
   Multigenic attenuation of Omicron subvariants

17:20  Bo Meng, University of Cambridge 
   SARS-CoV-2 Spike N-Terminal Domain modulates TMPRSS2 dependent   
   viral entry and fusogenicity

17:30  Petra Mlcochova, University of Cambridge 
   The role of cyclin D3 in host restriction of SARS-CoV-2 infection

17:40 – 17:50 Jumpei Ito, University of Tokyo 
   Collaboration between an ultra-early detection of the next epidemic   
   variants and basic virology
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19:00  Dinner, Eco Lodge

DAY 3, WEDNESDAY 02 NOVEMBER

07:00   Breakfast, Eco Lodge  

Session 5  SARS-CoV-2 Vaccines
  Chair: Yunus Moosa

08:10  Glenda Gray, South African Medical Research Council 
   Safety, immunogenicity and efficacy of the Ad26.COV2.S vaccine in   
   South Africa

08:30  Shabir Madhi, University of the Witwatersrand 
   Lessons learnt for Covid vaccine trials in SA

08:50  Linda-Gail Bekker, University of Cape Town 
   Suite of Sisonke Studies

09:10  Ravi Gupta, Africa Health Research Institute 
   Vaccine responses to AZD1222 in West Africa

09:30  Lee Fairlie, University of the Witwatersrand 
   BaSiS: Phase II randomised open label trial of full and half dose Ad26.  
   CoV2.S and Pfizer BNT162b2 booster vaccinations after receiving the   
   Ad26.CoV2.S primevaccine through the Sisonke phase IIIB 
   implementation study

09:50  Nigel Garrett, CAPRISA 
   Covid-19 vaccine trials among people living with HIV

10:10  Aloysious Ssemaganda, University of Manitoba 
   Vaccine induced localization of SARS-CoV-2 specific T cell responses

10:30  Faeezah Patel, Wits Reproductive Health and HIV Institute 
   D-Dimer evaluations in BaSiS-Surprises, but no concern  

10:40 - 11:10 Coffee break

Session 6 Covid-19 Epidemiology 
  Chair: Willem Hanekom

11:10  Shirley Collie, Discovery Health 
   Long term utilization trends post Covid-19 recovery

11:30  Wendy Barclay, Imperial College 
   Understanding SARS CoV2 transmission, from hamsters to humans

11:50  Anne von Gottberg, National Institute for Communicable Diseases 
   Monitoring SARS-CoV-2 as an endemic disease

12:10  Erna Morden, University of Cape Town 
   Protection against severe Covid-19 from prior infection and vaccination in   
   the context of different variants – leveraging linked seroprevalence, clinical  
   and genomic data

12:30   Taraz Samandari, Centers for Disease Control and Prevention, Kenya 
   Covid-19 in Kenya 2020-2022: epidemiology, variants, CMI- and    
   serosurveys

12:50 – 14:00 Lunch, Eco Lodge

14:00  Hippo and Croc Cruise, St. Lucia Estuary

17:00 – 19:00 Poster session

19:00  Dinner, Eco Lodge
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DAY 4, THURSDAY 03 NOVEMBER

07:00  Breakfast, Eco Lodge

Session 7 SARS-CoV-2 Evolution 
  Chair: Ravi Gupta

08:10  Richard Neher, University of Basel 
   Contributions of adaptation and purifying selection to SARS-CoV-2   
   evolution

08:30  Kei Sato, University of Tokyo 
   Evolution of SARS-CoV-2

08:50  Gideon Schreiber, Weizmann Institute of Science 
   SARS-CoV-2: variant predictions and antiviral drug design are enabled by   
   in vitro evolution

09:10  Darren Martin, University of Cape Town 
   Accessible computational tools to analyse recombination and selection in   
   large coronavirus datasets

09:30  Farina Karim, Africa Health Research Institute 
   Can vaccination stop prolonged infection and SARS-CoV- 2 evolution in   
   people with immunosuppression because of advanced HIV disease?

09:50  Josie Everatt, National Institute for Communicable Diseases 
   Ongoing evolution of C.1.2 resulted in mutated lineages that failed to   
   outcompete dominant Variants of Concern

10:00  Ann-Kathrin Reuschl, University College London 
   Evolution of enhanced innate antagonism is a recurring SARS-CoV-2 VOC   
   feature and associated with dominance of Omicron lineage BA.5

10:10  Kathleen Subramoney, University of Witwatersrand 
   Impact of intra-host immune adaptations on the evolution of SARS-CoV-2 S  
   protein among individuals with SARS-CoV-2 infections in South Africa, 2020  
   to 2022

10:20  Setshaba Taukobong, National Institute for Communicable Diseases 
   The presence and quantification of SARS-CoV-2 levels in wastewater   
   at the onset of the 4th (Omicron) wave, in South Africa

10:30  Amsha Viraragavan, South African Medical Research Council 
   Can ATOPlex sequencing effectively identify SARS-CoV-2 variants in   
   wastewater treatment plants across South Africa?

10:40 – 10:50 Mutesi Naume, Makerere University 
   Effect of SARS COV-2 infection to HPV immune responses among ART-  
   treated HIV infected women

12:00 – 13:30 Lunch, Eco Lodge

ADJOURN

13:30 – 17:00 Tour to AHRI-Somkhele Clinical Trials Unit 
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Al lESliE, Ph.d

Faculty, Africa Health Research Institute

Research focus:
We study B-cell responses to SARS-Cov2 infection waves and vaccination in PLWH 
using SARS-Cov2-specific B-cell baits. PLWH develop a pronounced extrafollicular 
response, which correlates with disease severity and results in reduced germinal center 
homing, antibody class switching, and vaccine efficacy. This work also reveals complex 
patterns of memory B-cell cross-reactivity.

AlbA gRifoni, Ph.d.

Instructor/Research Faculty, Sette Lab, La Jolla Institute for Immunology

from Ancestral to omicron: the response of t cells

Functional preservation of T cell responses plays an important role as a second-
level defence against infection. In this context, T cell responses induced by different 
CovId-19 vaccine platforms cross-recognize SARS-Cov-2 variants including omicron 
up to ~6 months post-vaccination. T cell epitope repertoire analysis further revealed an 
average preservation > 80% for omicron, providing a molecular mechanism for cross-
recognition. 

AlEJAndRo b. bAlAZS

Assistant Professor, Harvard Medical School
Core Member, The Ragon Institute of MGH, MIT and Harvard

humoral immunity to SARS-CoV-2 Variants

The rise in SARS-Cov-2 variants has raised concerns for diminished effectiveness of 
existing vaccine regimens.  using high-throughput pseudovirus neutralization assays, 
we find that while certain variants can escape from vaccine-induced humoral immunity, 
booster shots result in increased antibody breadth capable of recognizing even highly 
divergent variants of concern such as omicron.  Comprehensive analysis of individual 
mutations found in variants of concern reveals regions contributing to escape from 
polyclonal sera and the capacity for boosted humoral immunity to counter these initial 
vulnerabilities.

SPEAkERS   
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AlEx SigAl

Africa Health Research Institute Faculty and Professor (Hon.), university of  
KwaZulu-Natal

milder disease with omicron: is it the virus or pre-existing immunity, and will our 
immunity protect us from the next variant?

omicron has changed the face of the pandemic. on one hand, omicron has 
extensively evolved to be much more transmissible. Most people seem to have been 
infected, often despite being vaccinated. on the other hand, the outcome of most 
infections is considerably milder than with pre-omicron variants. does the extensive 
evolution select for the lower pathogenicity, or is our ever-increasing immunity wall 
from previous infection and vaccination responsible for the lower disease severity? I will 
discuss evidence for both and show our recent results on testing how cellular measures 
of pathogenicity change in evolving SARS-Cov-2 virus in long-term infection during 
immunosuppression because of advanced HIv disease.

dR. AloYSiouS SSEmAgAndA

Postdoctoral fellow, university of Manitoba

Vaccine induced localization of SARS-CoV-2 specific t cell responses

Respiratory viruses such as SARS-Cov-2 ingress the upper respiratory tract (uRT) prior 
to manifesting and causing damage in the deep tissues of the lower respiratory tract. 
Thus a potent immune response is critical in preventing viral dissemination beyond 
the SARS-Cov-2, vaccines have been deployed globally but a full immunologic 
characterization, particularly, in the human uRT remains lacking. Here, we profiled nasal 
T cells isolated from a specific type of nasopharyngeal (NP) swabs used for SARS-
Cov-2 diagnostic testing amongst healthy volunteers in Winnipeg, Canada. following 
vaccination with the Pfizer-BioNTech CovId-19 vaccine. using an optimised flow 
cytometry panel, we found that, tissue-resident memory (Trm) Cd8+ T cells expressing 
Cd69+Cd103+ expanded ~12 days following the first and second doses, by 0.31 and 
0.43 log10 cells per swab respectively. We also observed elevated Cd107a+ spike-
specific responses at 2- and 6-months (p=0.0096) post second vaccine dose, with a 
subset of participants having an increased expression of IFN-γ, Cd40L, Perforin and 
TNF. Furthermore, following boosting younger persons [median (IQR)] 40 (31-50) years 
demonstrated higher Cd107a-specific responses compared to their older [77 (67-
91)] counterparts. our data suggests that nasal T cell responses are induced following 
immunization with the Pfizer-BioNTech CovId-19 vaccine. These data might be critical 
in understanding the nature and localization of the first line immunity to infection which 
in turn will guide the development of new targeted interventions against SARS-Cov-2. 
We are currently expanding this work to the African demographic, to further examine 
the impact of vaccine boosters and breakthrough infections.
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dR AmShA ViRARAgAVAn

Postdoctoral fellow, South African Medical Research Council

Can AtoPlex sequencing effectively identify SARS-CoV-2 variants in wastewater 
treatment plants across South Africa?

Aim and objective: This study aimed to identify and track SARS-Cov-2 variants of 
concern in wastewater samples collected from different wastewater treatment plants 
across South Africa. our objectives included sequencing the genome of SARS-
Cov-2 from wastewater and designing new bioinformatic pipelines for data analysis. 
methods: We made use of the AToPlex Platform (MGI Tech Co., Ltd, China) a type 
of massively parallel sequencing, tailor-made for the accurate and speedy detection 
of SARS-Cov-2 viral load and variant identification. The genome of SARS-Cov-2 was 
sequenced from total RNA extracted from raw wastewater samples using the RNeasy 
PowerSoil Kit (Qiagen, Germany) and a suite of bioinformatic tools was used to analyse 
the data generated. Results: over 500 samples were sequenced between June 
2021 and June 2022 with the Beta, delta and omicron variants of concern detected 
in wastewater samples collected from wastewater treatment plants across six of the 
nine provinces in South Africa. our data also validated the variant genotyping assays 
performed by all 6 of our collaborators in the country. Conclusions: We confirm that 
the short read AToPlex sequencing can be used to effectively identify SARS-Cov-2 
variants present in wastewater. 

dR AnnE Von gottbERg

Clinical Microbiologist, Centre for Respiratory diseases and Meningitis (CRdM),
National Institute for Communicable diseases (NICd), Johannesburg
Associate Professor, School of Pathology, Faculty of Health Sciences,
university of the Witwatersrand, Johannesburg
Honorary Professor, department of Pathology, Faculty of Health Sciences,
university of Cape Town, Cape Town

monitoring SARS-CoV-2 as an endemic disease

As the CovId-19 pandemic evolves into an endemic respiratory disease, monitoring 
disease trends will need to build on our experience of other respiratory disease 
surveillance. In order to deal with variable or absent specimen-taking practices, setting 
up sentinel site, syndromic surveillance may offer some options for obtaining regular 
specimens for sequencing. Influenza genotypes, to inform annual influenza vaccine 
formulations, are monitored globally using severe acute respiratory infection (SARI) and 
influenza-like illness (ILI) sentinel surveillance systems. Could this work for SARS-Cov-2?
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dR. Ann-kAthRin REuSChl

Postdoctoral fellow, university College London

SARS-Cov-2 adaptation to humans is evidenced by the emergence of viral lineages 
with distinct genotypic and phenotypic characteristics, termed variants of concern 
(voCs). Several voCs have been particularly successful globally, including Alpha and 
omicron. We hypothesise that, akin to Alpha, dominance of the recent omicron lineage 
BA.5 is linked to evolution of enhanced antagonism of host innate immune responses 
mediated by changes beyond the coding region of spike. Through comparative 
virology approaches using airway epithelial infection models, we aimed to determine 
the mechanisms of innate immune antagonism by omicron BA.5 and earlier voCs. 
We previously reported that a key feature of epithelial cell infection with Alpha is the 
reduced induction of IFN and interferon-stimulated gene (ISG) expression compared 
to earlier SARS-Cov-2 variants, mediated by upregulation of innate antagonists orf6, 
N and orf9b. Intriguingly, epithelial infection with omicron BA.5 similarly showed 
decreased induction of IFN and ISGs compared to earlier sub-lineages BA.1 and BA.2. 
enhanced innate antagonism by BA.5 was associated with increased expression of 
orf6 and N. The contribution of these key innate antagonists to the antiviral response 
during voC infection was validated through targeted reverse genetics mutant 
viruses. In conclusion, we have shown that evolution of enhanced innate antagonism 
is a conserved and recurring feature of SARS-Cov-2 voCs, evidenced by Alpha and 
omicron BA.5, likely contributing to improved transmission and decreased immune 
protection from severe disease. Importantly, these findings highlight the need for 
genetic monitoring of non-spike regions in the SARS-Cov-2 genome.

Antonio bERtolEtti, md

Programme in emerging Infectious diseases, duke-NuS Medical School, Singapore.

Act early and at the right place: kinetic and localization of SARS-CoV-2 specific t 
cells after infection and vaccination.

SARS-Cov-2, the etiological agent of CovId-19, triggers an adaptive immunity in the 
infected host that results in the production of virus-specific antibodies and T cells.
I will discuss the potential importance of a rapid induction of SARS-Cov-2 specific T 
cells in control of infection both in the blood than and in the nose, the site of primary 
infection.  The presence of SARS-Cov-2 specific nasal resident T cells in vaccinated 
individuals after breakthrough infection might provide rapid recognition of SARS-
Cov-2 infected cells in the upper airway and thus provide an important layer of 
protection against mild/severe Covid-19. 
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dR. bo mEng

Postdoctoral fellow, university of Cambridge

SARS-CoV-2 Spike n-terminal domain modulates tmPRSS2-dependent viral entry 
and fusogenicity

Aim and objective: The severe acute respiratory syndrome coronavirus 2 (SARS-
Cov-2) spike N-terminal domain (NTd) remains poorly characterized despite 
enrichment of mutations in this region across variants of concern (voCs). Previously, 
we had observed a deletion at H69v70 can partially rescue infectivity in escape 
mutations such as N439K and Y453F. Conversely the repair of the same naturally 
occurring deletion in the Alpha spike dampens its infectivity and fusogenicity. Here, we 
examine the contribution of the NTd from B.1.617 and BA lineages (delta, Kappa and 
omicron variants) to infection and cell-cell fusion. methods: We constructed chimeric 
spikes bearing NTd from B.1.617 and BA lineages and generated spike pseudotyped 
lentivirus (Pv). We measured the Pv infectivity in a variety of cell lines and assessed 
spike cleavage by western blot and fusogenicity by a cell-based fusion system. Results: 
We found that the delta NTd on a Kappa or wild-type (WT) background increased S1/
S2 cleavage efficiency and virus entry, specifically in lung cells and airway organoids, 
through use of TMPRSS2. delta exhibited increased cell-cell fusogenicity that could 
be conferred to WT and Kappa spikes by delta NTd transfer. However, chimeras of 
omicron BA.1 and BA.2 spikes with a delta NTd did not show more efficient TMPRSS2 
use or fusogenicity. Conclusions: We conclude that the NTd allosterically modulates 
S1/S2 cleavage and spike-mediated functions in a spike context-dependent manner, 
and allosteric interactions may be lost when combining regions from more distantly 
related voCs.

boitumElo m. motSoEnEng

Ph.d. student, National Institute for Communicable diseases, Johannesburg. SAMRC 
Antibody Immunity Research unit

People living with hiV have differential humoral response kinetics in SARS-CoV-2 
infection and vaccination

Whilst people living with HIv (PLWH) are at increased risk of CovId-19 morbidity and 
mortality, humoral responses following SARS-Cov-2 infection or vaccination in this 
population are poorly described. We compared the magnitude and kinetics of SARS-
Cov-2 IgG binding, neutralization activity and Fc effector functions, after infection (with 
either d614G or Beta) or vaccination, amongst PLWH and HIv-uninfected individuals. 
We tested plasma samples at admission and 1 week thereafter from hospitalized 
individuals infected with SARS-Cov-2 d614G [HIv-uninfected (n=47); PLWH (n=14)] 
and Beta [HIv-uninfected (n=13); PLWH (n=9)]. These were compared with ChAdox1 
nCov-19 vaccinated PLWH (n=13) and HIv-uninfected individuals (n=17). We measured 
spike IgG binding, neutralization and Fc-mediated functions (antibody-dependent 
phagocytosis (AdCP), cellular cytotoxicity (AdCC), complement deposition (AdCd) 
and trogocytosis (AdCT)). The magnitude of spike IgG binding antibodies, AdCC 
and AdCd was similar, irrespective of HIv status, following infection with either SARS-
Cov-2 d614G or Beta. However, PLWH had delayed neutralization and AdCP following 
d614G infection. In contrast, Beta infection did not delay kinetics of neutralization 
or AdCP in PLWH, but resulted in delayed AdCT, regardless of HIv status. ART-naïve 
PLWH had significantly lower IgG binding, neutralization and AdCP, regardless of the 
infecting variant. ChAdox1 nCov-19 vaccination had similar antibody response kinetics 
between the groups, with the exception of a delay in IgG binding in PLWH. Humoral 
immune responses are differentially imprinted by infecting SARS-Cov-2 variant. ART-
naïve PLWH are at risk of impaired SARS-Cov-2 humoral responses. However, following 
vaccination, neutralization and Fc-mediated functions are comparable in PLWH, a key 
finding for vaccine implementation.
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dR CAthERinE Riou 

Senior Research officer, Institute of Infectious disease and Molecular Medicine, 
university of Cape Town

dr Catherine Riou is a Senior Research officer and associate member of the Institute of 
Infectious disease and Molecular Medicine (IdM) at the university of Cape Town. She is 
an immunologist and flow cytometry expert. Principal investigator on edCTP and NIH 
grants, her research focuses on cellular immune responses to HIv, M. tuberculosis and 
SARS-Cov-2.

PRofESSoR ClARE JollY

division of Infection and immunity, university College London, uK

SARS-CoV-2 VoCs are evolving enhanced innate immune evasion

A series of dominant SARS-Cov-2 variants of concern (voCs) have evolved in humans 
during the CovId-19 pandemic—Alpha, Beta, Gamma, delta, and omicron. Combining 
molecular virology with global proteomics and transcriptomics we find voCs have 
independently evolved related strategies to subvert host innate immunity and 
manipulate defences to improve transmission.

dARREn mARtin 

Associate Professor, Institute of Infectious disease & Molecular Medicine, university of 
Cape Town

Accessible computational tools to analyse recombination and selection in large 
coronavirus datasets

We have substantially reconfigured and optimized popular recombination (RdP5) 
and selection analysis software (HYPHY) to enable the analysis of pandemic-scale 
nucleotide sequence datasets. our focus has been the rapid identification of 
recombinants and codons evolving under natural selection within time-frames that will 
identify the epidemiologically important evolutionary innovations of novel lineages 
weeks before these can be confirmed by laboratory investigations.
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fAEEZAh PAtEl

Clinical Researcher, Wits Reproductive Health and HIv Institute

d-dimer evaluations in baSiS-Surprises, but no concerns

Aims and objectives: To evaluate d-dimers, a clotting marker, pre- and post-boost of 
a single dose Ad26.Cov2.S prime with either a full dose or half dose Ad26.Cov2.S 
or Comirnaty vaccine. methods: Healthy adults, with controlled co-morbidities and 
no prior history of thrombosis, enrolled into BaSiS (Booster After Sisonke Study) at 4 
South African sites, after a single Ad26.Cov2.S prime vaccination. Participants were 
randomised 1:1:1:1 to receive a full dose Ad26.Cov2.S, half dose Ad26.Cov2.S, 
full dose Comirnaty or half dose Comirnaty booster. d-dimer testing (INNovANCe® 
d-dimer Assay) was conducted pre-booster (baseline) and 2 weeks post-booster. 
Results: The median age among 284 participants with baseline d-dimer results, was 42 
years (IQR:35.5-48.8). Most were female (81.7%) and Black African (93.3%). Almost 41% 
were living with HIv (PLHIv); 75% of whom were well-controlled on ART. At baseline, 
42.3% (120/284) had elevated (>0.5ug/ml) d-dimers; all asymptomatic. Females and 
obese participants were significantly more likely to have elevated baseline d-dimers. 
Among 158 with normal baseline d-dimers, 31(19.6%) were elevated at 2-weeks, 51% 
(16/31) received Ad26.Cov2.S and 49%(15/31) Comirnaty boosters. The median 
d-dimer increase from baseline in these 31 participants was 0.23(IQR:0.13-0.42) and 
PLHIv, irrespective of booster type, experienced significantly higher median increases 
compared to HIv-uninfected participants (0.38 vs 0.16, p-value=0.014). Age, gender, 
hypertension, obesity, prior CovId-19 infection, hormonal contraception, and booster 
type were not significantly associated with d-dimer elevations. Conclusions: High 
number of participants had elevated baseline d-dimers in BaSiS. vaccine type and dose 
were not associated with elevated d-dimers post booster, however, increases in PLHIv 
need to be further investigated in a larger cohort.

fARinA kARim

Clinical Programme Manager, Africa Health Research Institute, durban, South Africa; 
School of Laboratory, Medicine and Medical Sciences, university of KwaZulu-Natal, 
durban, South Africa

Can vaccination stop SARS-CoV-2 prolonged infection in people with 
immunosuppression because of advanced hiV disease?

We examined the response of Pfizer BNT162b2 vaccination in individuals with 
immunosuppression because of advanced HIv disease (defined as Cd4 T cell count 
< 200/µL). We found that participants with advanced HIv disease whose HIv viremia 
was successfully suppressed by antiretroviral therapy had a substantially enhanced 
neutralizing antibody response following vaccination against the ancestral virus and the 
Beta, delta, and omicron variants. However, those with advanced HIv who were HIv 
viremic at vaccination did not have a strong neutralisation response post-vaccination. 
These findings suggest that people living with HIv with a low Cd4 T cell count need to 
be virologically suppressed before receiving a CovId-19 vaccine.
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PRofESSoR gidEon SChREibER

department of Biomolecular Sciences, Weizmann Institute of Science, Israel

SARS-CoV-2: past present and what have we learned about the future

SARS-Cov-2 is continuously evolving. our work focuses on using the tools of in vitro 
evolution to identify the potential evolutionary path of SARS-Cov-2 spike protein. This 
includes the shift in the evolutionary trajectory with the omicron and its sub-variants, 
where the virus moved from ACe2 binding optimization towards immune evasion. 
our studies led to rationalization of most variants of concern, including the prediction 
of the key mutations driving omicron. We will discuss the methods leading to these 
predictions, and how we work to predict future variants.

PRofESSoR glEndA gRAY

President & Ceo: South African Medical Research Council

An NRF A1 rated scientist, Ceo and President of the South African Medical Research 
Council (SAMRC), Professor Glenda Gray is a qualified pediatrician and co-founder of 
the internationally recognised Perinatal HIv Research unit in Soweto, South Africa. Prior 
to her appointment at the SAMRC, she was the executive director of the Perinatal HIv 
Research unit, an affiliate of Wits university. 
Glenda’s global profile includes a role as Co-PI of the HIv vaccine Trials Network 
(HvTN), a transnational collaboration for the development of HIv/AIdS prevention 
vaccines. She is also director of International Programmes for HvTN and Chairperson 
of the Board of the Global Alliance for Chronic diseases, and a member of the Institute 
of Medicine of the National Academies, uSA. 
She received South Africa’s highest honour - the order of Mapungubwe - for her 
pioneering research in PMTCT. other prestigious accolades include the Nelson 
Mandela Health and Human Rights Award for significant contributions in the field of 
mother-to-child transmission of HIv. Selected as one of Time’s 100 Most Influential 
People in the World, Glenda is a recognised leader in her field. Her qualifications 
include an MBBCH, FCPaeds (SA), dSc (honoris causa SFu), dSc (honoris causa SuN), 
LL.d (Rhodes).

PRofESSoR gREg toWERS

Infection and Immunity, university College London

Evasion of innate immunity by SARS-CoV-2 and why we think this is important for 
transmission

When SARS-Cov-2 evolution was evidenced by the appearance of the Alpha variant, 
we set out to understand what had functionally changed. We used RNAseq and mass 
spectrometry analyses of infected cells to reveal Alpha had upregulated expression of 
viral innate immune antagonists, reducing interferon induction and consequent innate 
immune responses.   
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JinAl bhimAn

National Institute for Communicable diseases of the National Health Laboratory 
Services, Johannesburg, South Africa
SAMRC Antibody Immunity Research unit, School of Pathology, university of the 
Witwatersrand, Johannesburg, South Africa

Antibody specificities elicited through SARS-CoV-2 hybrid immunity

Breakthrough infections (BTIs) in SARS-Cov-2 vaccinated individuals results in hybrid 
immunity, often with more cross-reactive, higher titre neutralizing antibody responses. 
We have isolated >200 monoclonal antibodies (mAbs) from BTI individuals and a 
subset potently neutralize multiple SARS-Cov-2 variants and evolutionarily distant 
sarbecoviruses. Antibody specificity and clonotype usage differences in BTI-elicited 
mAbs may inform future boosting strategies.

JoSiE ESthER lAuRiE EVERAtt

Bioinformatics Scientist, National Institute for Communicable diseases

ongoing evolution of C.1.2 resulted in mutated lineages that failed to 
outcompete dominant Variants of Concern

Aim: The C.1.2 lineage, first detected in South Africa in March 2021, was classified as 
a variant under Monitoring due to its 15 spike substitutions. The lineage continued 
to evolve and was detected throughout 2021 at ≤5% of genomes monthly, as well as 
twice in 2022 (most recently: May 25th). We aimed to characterise the evolution of 
C.1.2 and investigate viral factors that may have limited its transmission. methods: 
Maximum-likelihood and Bayesian phylogenetic analyses were used to identify distinct 
C.1.2 sub-lineages. Growth advantages were estimated using a multinomial logistic 
regression model. Amino acid changes at sites associated with increased transmission 
or immune escape (receptor binding domain [RBd] antibody epitopes, the furin 
cleavage site, the nucleocapsid) were compared to those in variants of Concern 
(voCs). Results: C.1.2 viruses (n=396) fell into eight well-supported sub-lineages, 
each defined by at least one additional non-synonymous spike substitution. There were 
26 spike substitutions identified across the sub-lineages. of these, 16 were shared 
with voCs and voIs, and several have been shown to contribute to immune escape. 
C.1.2 likely possessed a moderate growth advantage over Alpha and Beta, but neither 
delta nor omicron. Most differences between C.1.2 and voCs were at RBd sites, with 
voC spike substitutions generally impacting interactions with more antibody classes. 
Conclusions: This study shows that C.1.2 sub-lineages accumulated spike substitutions 
but were still outcompeted by dominant voCs, likely partially due to differences in 
RdB substitutions and impacted antibody classes. This provides further evidence that 
tracking these factors could be a key component for early identification of future voCs.
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dR. JumPEi ito

Assistant Professor, The Institute of Medical Science, The university of Tokyo

Collaboration between an ultra-early detection of the next epidemic variants and 
basic virology

It is known that the SARS-Cov-2 variant with higher transmissibility will become the 
next predominant variant and cause a new epidemic surge. Therefore, we can predict 
the risks of the next surge if we could detect the next variant at the initial phase of its 
epidemics and elucidate its characteristics through virological experiments. Here, we 
established a system to detect the next variants by monitoring the relative effective 
reproduction numbers of all variants in all regions. In this poster, we will introduce 
the detection system for the next variants and our collaboration framework with basic 
virology to elucidate the characteristics of the next variants as early as possible.

kAthlEEn SubRAmonEY

Medical Scientist/Ph.d. student, National Health Laboratory Service and university of 
Witwatersrand

impact of intra-host immune adaptations on the evolution of SARS-CoV-2 S 
protein among individuals with SARS-CoV-2 infections in South Africa, 2020 to 
2022

Intra-host diversity studies can be used to characterise the mutation frequency and 
heterogeneity of SARS-Cov-2 infections to assist with understanding the impact 
of virus-host adaptation on the emergence of lineages. This study investigated the 
frequency and diversity of spike (S) protein mutations within individuals with SARS-
Cov-2 infection in South Africa. Single nucleotide polymorphism (SNP) assays for key 
S protein mutations and whole genome sequencing were performed on SARS-Cov-2 
positive samples from June 2020 to May 2022. Allele frequency (AF) was determined 
using QuantStudio 5 analysis software for SNP assays and galaxy.eu CovId-19 
workflows for FASTQ reads. The SNP assays identified 5.3% (50/948) of cases with 
heterogeneity at delY144 (4%; 2/50), e484Q (6%; 3/50), N501Y (2%; 1/50) and P681H 
(88%; 44/50), also confirmed as delta. Sequencing identified 11% (213/2034) of cases 
infected with Beta, delta, omicron BA.1, BA.2.15, and BA.4 lineages with heterogeneity 
in the S protein. Amino acid heterogeneity was mainly identified at positions 19 (1.9%; 
4/213) with T19IR (AF 0.2-0.7), 371 (91.5%; 195/213) with S371FP (AF 0.1-1.0), and 484 
(1.9%; 4/213) with e484AK (0.2-0.7), e484AQ (AF 0.4-0.5) and e484KQ (AF 0.1-0.4). 
Mutations at heterozygous amino acid positions 19, 371 and 484 reportedly result in 
reduced recognition of the neutralising antibodies, however the impact of the multiple 
substitutions at the same position is unknown. We therefore hypothesise that intra-
host SARS-Cov-2 quasispecies with heterogeneity in the S gene facilitate competitive 
advantage of variants that are able to completely or partially evade host and vaccine-
induced immune responses, and thus continue to spread.
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kEi SAto

Associate Professor, Institute of Medical Science, university of Tokyo

Evolution of SARS-CoV-2

during the spreading worldwide, SARS-Cov-2 has been diversified, and these SARS-
Cov-2 variants are considered to be the potential threats to the human society. 
To reveal the characteristics of newly emerging SARS-Cov-2 variants in real-time, I 
launched a consortium “The Genotype to Phenotype Japan (G2P-Japan)”. In this talk, I 
will introduce our scientific activity during pandemic and recent findings on a series of 
SARS-Cov-2 variants.

kondWAni JAmbo, bSC. mSC. Phd

Group Leader, Malawi Liverpool Wellcome Programme 
Senior Lecturer, Liverpool School of Tropical Medicine

Profile and longevity of hybrid immunity against SARS-CoV-2 in malawian adults

Hybrid immunity results in enhanced anti-Spike IgG variant cross-reactivity, but its 
durability is uncertain. Here, we show that hybrid immunity-induced cross-reactive anti-
Spike IgG antibodies last for at least 1 year, with intermittent SARS-Cov-2 re-exposure. 
These findings could explain the reduced risk of severe CovId-19 in later variants, such 
as omicron. 

kuRt WibmER

Senior Medical Scientist, Wits Health Consortium | National Institute for Communicable 
diseases, Johannesburg, South Africa

Structures of anti-SARS-CoV-2 antibody complexes

Structural biology is essential to developing capacity for LMIC-led innovation or 
therapeutic discovery. Structures of potent SARS-Cov-2 mAbs isolated in India and 
South Africa were determined. data explained broad Sarbecovirus recognition and 
were used to predict escape limiting combinations as some of these antibodies were 
moved into clinical therapeutic development. 

PRofESSoR lEE fAiRliE

director Maternal and Child Health, Wits Reproductive Health and HIv Institute, Faculty 
of Health Sciences, university of the Witwatersrand.

Phase ii randomised open label trial of full and half dose J&J Ad26.CoV2.S and 
Pfizer bnt162b2 booster vaccinations after receiving the J&J Ad26.CoV2.S prime 
vaccine through the SiSonkE phase iiib implementation study (baSiS)

The “Phase II randomised open label trial of full and half dose J&J Ad26.Cov2.S and 
Pfizer BNT162b2 booster vaccinations after receiving the J&J Ad26.Cov2.S prime 
vaccine through the SISoNKe phase IIIB implementation study or through the South 
African CovId-19 vaccination programme” (BaSiS study) was a 4 arm study which 
randomised participants who had received a single J&J Ad26.Cov2.S vaccine to one of 
four arms, where they received either a heterologous full or half dose Pfizer BNT162b2 
vaccine, or a homologous full or half dose J&J Ad26.Cov2.S vaccine as a booster.  
We present safety and immunogenicity data from timepoints 2-weeks, 3-months and 
6-months post booster vaccination. 



1st South African Workshop on SARS-CoV-2 Variants & Evolution

22

PRofESSoR lindA-gAil bEkkER

director of the desmond Tutu HIv Centre at the Institute of Infectious disease and 
Molecular Medicine and the department of Medicine, university of Cape Town
Chief executive officer of the desmond Tutu Health Foundation

Professor Linda-Gail Bekker is the director of the desmond Tutu HIv Centre at the 
Institute of Infectious disease and Molecular Medicine and the department of 
Medicine, university of Cape Town and Chief executive officer of the desmond Tutu 
Health Foundation. She is an NRF A-rated physician scientist and specialist in HIv and 
related infectious diseases. Her research interests include programmatic and action 
research around antiretroviral roll out and TB integration, prevention of HIv in women, 
youth and MSM. Bekker is involved in a number of CovId19 vaccine trials and co-leads 
the Sisonke Phase 3B study which has seen the vaccination of 500 000 health care 
workers in South Africa. She is a past president of the International AIdS Society (2016-
2018).

lYlE mCkinnon

Associate Professor, departments of Medical Microbiology & Infectious diseases and 
Community Health Sciences, university of Manitoba, Winnipeg, Canada.
Senior Scientist, Centre for the AIdS Programme of Research in South Africa (CAPRISA), 
durban, South Africa. 
visiting Lecturer, department of Medical Microbiology and Immunology, university of 
Nairobi, Nairobi, Kenya.

nasal tissue resident t cell responses to SARS-CoV-2 vaccination

Adaptive immunity to SARS-Cov-2 has largely been studied in the blood, despite the 
fact that anti-viral immunity in the upper respiratory mucosa may be advantageous to 
limit viral dissemination deeper into the lung. using nasal-pharyngeal swabs collected 
from a longitudinal cohort, we found increases in tissue resident Cd8+ and Th17-like 
Cd4+ T cells increases following Pfizer-BNT CovId-19 vaccination.

ERnA moRdEn

Health Intelligence, Western Cape Government: Health, South Africa
division of Public Health Medicine, School of Public Health and Family Medicine, 
university of Cape Town

Protection against severe CoVid-19 from prior infection and vaccination in the 
context of different variants – leveraging linked seroprevalence, clinical and 
genomic data

We linked anti-N SARS-Cov-2 antibody and CovId-19 outcomes data. Anti-N antibody 
presence (vs. absence) before the omicron-driven fourth wave was strongly protective 
against severe CovId-19 during the subsequent wave (adjusted odds Ratio [aoR] 
0.12; 95%CI:0.04-0.34) with additional protection from vaccination (aoR for anti-N 
positive/vaccinated vs. both absent: 0.06; 95%CI:0.01-0.29)
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mElAniE ott, m.d., Ph.d. 

director, Gladstone Institute of virology
Professor of Medicine, university of California, San Francisco

multigenic attenuation of omicron subvariants

In cell and animal models, the SARS-Cov-2 omicron variant replicates 1,000–10,000-
fold less effectively than previous variants, suggesting increased immune evasion has 
a cost of reduced viral fitness. To determine which steps in the omicron lifecycle are 
attenuated, we generated infectious viral clones and chimeric non-infectious replicons 
as well as virus-like particles of the delta and omicron variants. our data support 
a multigenic model of omicron attenuation that indicates a larger fitness cost to 
adaptation than previously anticipated.

PRofESSoR milES dAVEnPoRt

Kirby Institute, uNSW Sydney, Sydney, Australia

neutralising antibodies as a mechanistic correlate of protection in SARS-CoV-2 
infection

Neutralising antibodies have been shown to be highly predictive of protection from 
symptomatic and severe CovId-19. However, whether neutralising antibodies play 
a mechanistic role in protection and the contribution of other immune responses is 
unclear. This presentation will summarise the evidence for neutralising antibodies as 
the major mechanism of acquired immune protection from CovId-19.

mutESi nAumE

Masters’ student, Makerere university

Effect of SARS-CoV-2 infection to hPV immune responses among ARt-treated 
hiV-infected women

objectives: 1) To determine the difference in B cell immune responses elicited to HPv 
and SARS Cov-2; 2) To determine the difference in T cell immune responses elicited to 
HPv and SARS Cov-2; 3) To determine the NK cell immune responses elicited to HPv 
and SARS Cov-2, among ART-treated HIv-infected women. methods: An exploratory 
cross-sectional study to determine whether SARS-Cov-2 infection activates HPv-specific 
immune responses. data collection and management: Serum samples will be tested 
for positivity to SARS Cov-2 using total antibody eLIZA KIT.HPv Positive will already be 
known from the mother study. Human peripheral blood mononuclear cells of women 
with -HIv positive and HPv positive and SARs Cov-2, -HIv positive and SARS Cov-2, 
HIv positive and-HPv positive women will be cultured in different wells with SARs Cov-
2 or HPv peptides or both, ionomycin and no antigen. The resultant supernatant will be 
tested with Luminex different cytokines known for B cell, T cell, and NK cells response 
to viruses. The cells will be stained for surface staining, and intracellular staining and 
run using flow cytometry. These will guide the quantities and the functionality of the 
different cells. Results: The quantities of the different parameters will be compared 
using STATA and graph prism software. Conclusion: on knowing the results, will guide 
the description of the effect of SARS-Cov-2 infection on HPv immune responses 
among ART-treated HIv-infected women.
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dR nigEl gARREtt

Head of the HIv Pathogenesis and vaccine Research programme, CAPRISA 
Honorary Associate Professor in Public Health, uKZN

CoVid-19 vaccine trials among people living with hiV

dr Nigel Garrett is the Head of the HIv Pathogenesis and vaccine Research programme 
at the CAPRISA and Honorary Associate Professor in Public Health at uKZN. He is 
the Investigator of Record for the HIv vaccine Trials Network (HvTN) and CovId-19 
Prevention Network (CovPN) studies at CAPRISA, and Co-Principal Investigator on the 
CovPN 3008 ubuntu and Sisonke trials. His talk will review knowledge on CovId-19 
vaccine responses among people living with HIv and describe early findings from the 
ubuntu trial. 

dR PEtRA mlCoChoVA

Postdoctoral fellow, university of Cambridge

the role of cyclin d3 in host restriction of SARS-CoV-2 infection

Aim and objective: The CovId-19 pandemic caused by Severe Acute Respiratory 
Syndrome Coronavirus 2 (SARS-Cov-2) presents a significant threat to human health. 
The interplay between the virus and host plays a crucial role in successful virus 
replication and transmission. understanding host-virus interactions is essential for the 
development of new CovId-19 treatment strategies. methods and Results: Here we 
show that SARS-Cov-2 infection triggers redistribution of cyclin d1 and cyclin d3 from 
the nucleus to the cytoplasm, followed by its proteasomal degradation. No changes to 
other cyclins or cyclin dependent kinases were observed. Further, cyclin d depletion 
was independent from SARS-Cov-2 mediated cell cycle arrest in the early S phase or 
S/G2/M phase. Cyclin d3 knockdown by small interfering RNA specifically enhanced 
progeny virus titres in supernatants. Finally, our data suggest that cyclin d3 associates 
with SARS-Cov-2 envelope and Membrane proteins, decreasing e incorporation into 
virions and thereby interfering with efficient viral spread. SARS-Cov-2 has therefore 
evolved strategies to degrade cyclin d3. Conclusions: our work provides important 
insight into the mechanism through which cyclin d3 limits SARS-Cov-2 infection. 
In light of immune evasion from vaccination, it is important that this phenomenon 
was observed across different SARS-Cov-2 variants suggesting that this mechanism 
provides a universal target for the development of antivirals.
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RAVindRA k guPtA

Professor of Clinical Microbiology, university of Cambridge
Faculty, Africa Health Research Institute, KwaZulu-Natal, South Africa

Vaccine responses to AZd1222 in West Africa

data on vaccine elicited neutralising antibody responses for two dose AZd1222, the 
world’s most widely used vaccine in African populations following vaccination scale up 
is limited. We assessed baseline SARS-Cov-2 seroprevalence and levels of protective 
neutralizing antibodies prior to vaccination rollout using binding antibodies analysis 
coupled with pseudotyped virus neutralisation assays in two cohorts from West Africa: 
Nigerian healthcare workers(n=140) and a Ghanaian community cohort(n=527) pre 
and post vaccination. We found 44% and 28% of pre-vaccination participants showed 
IgG anti-N positivity, increasing to 59% and 42% respectively with anti-receptor binding 
domain (RBd) IgG-specific antibodies. Previous IgG anti-N positivity significantly 
increased post two-dose neutralizing antibody titres in both populations. Serological 
evidence of breakthrough infection was observed in 8/49 (16%). Neutralising 
antibodies were observed to wane in both populations, especially in anti-N negative 
participants with an observed waning rate of 20% highlighting the need for a 
combination of additional markers to characterise previous infection. We conclude 
that AZd1222 is immunogenic in two independent West African cohorts with high 
background seroprevalence and incidence of breakthrough infection in 2021. Waning 
titres post second dose indicates the need for booster dosing after AZd1222 in the 
African setting despite hybrid immunity from previous infection. 

RiChARd nEhER

Associate Professor, Biozentrum, university of Basel

Contributions of adaptation and purifying selection to SARS-CoV-2 evolution

Continued evolution and adaptation of SARS-Cov-2 has led to more transmissible and 
immune-evasive variants with profound impact on the course of the pandemic. Here, I 
analyse the evolution of the virus over 2.5 years since its emergence and estimate rates 
of evolution for synonymous and non-synonymous changes separately for evolution 
within clades – well-defined mono-phyletic groups with gradual evolution – and for the 
pandemic overall. The rate of synonymous mutations is found to be around 6 changes 
per year. Synonymous rates within variants vary little from variant to variant and are 
compatible with the overall rate. In contrast, the rate at which variants accumulate 
amino acid changes (non-synonymous mutation) was initially around 12-16 changes 
per year, but in 2021 and 2022 dropped to 6-9 changes per year. The overall rate of 
non-synonymous evolution, that is across variants, is estimated to be about 25 amino 
acid changes per year. This 2-fold higher rate indicates that the evolutionary process 
that gave rise to the different variants is qualitatively different from that in typical 
transmission chains and likely dominated by adaptive evolution. I further quantify 
the spectrum of mutations and purifying selection in different SARS-Cov-2 proteins. 
Many accessory proteins evolve under limited evolutionary constraint with little short-
term purifying selection. About half of the mutations in other proteins are strongly 
deleterious and rarely observed, not even at low frequency.
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dR RoAnnE S kEEton

Junior Research Fellow, university of Cape Town

Characterisation of t-cell immune responses to SARS-CoV-2 and cross-reactivity to 
variants of concern in children

SARS-Cov-2 infection typically causes asymptomatic or mild disease in children 
compared to more severe disease observed in adults. There are limited studies 
analysing SARS-Cov-2-specific T cell immunity in children in Africa. The aim of this 
study was to investigate SARS-Cov-2-specific T cell responses in South African children 
in a birth cohort study, the drakenstein Child Health study (dCHS) to: 1) compare 
responses in children to matched mothers; 2) determine durability and 3) measure 
cross-reactivity to voCs. Children (n=125; median age: 8) and matched mothers (n=81) 
were recruited from the dCHS during the CovId-19 pandemic. Baseline samples were 
taken after the 2nd wave with resampling 1-year later. Indirect eLISAs measuring SARS-
Cov-2 spike IgG antibodies were used to determine prior exposure to SARS-Cov-2. 
SARS-Cov-2-specific T cell responses against spike, nucleocapsid and membrane 
proteins as well as Ancestral, delta or omicron spike protein were quantified in 
seropositive donors using intracellular cytokine staining and flow cytometry. overall, 
children mounted a significantly lower SARS-Cov-2-specific T cell response with 
concomitant lower polyfunctional Cd4 T cells producing IFN-γ, TNF-α and IL-2 (p<0.01) 
than matched mothers. Although lower, the SARS-Cov-2-specific T cell responses were 
still detectable at 1-year after baseline sampling. Finally, we showed that SARS-Cov-
2-specific T cell responses generated after natural infection in South African children 
cross-recognise the delta and omicron variants. In conclusion, despite children having 
a significantly reduced SARS-Cov-2-specific T cell response compared to matched 
mothers, this response was maintained up to 1-year and retained cross-reactivity to 
delta and omicron.

dR SAndilE CElE

Lab Supervisor, Africa Health Research Institute

Vaccination combined with beta variant infection elicits broad neutralization of 
omicron sub-lineages

South Africa had a Beta dominated infection wave November 2020 to May 2021. 
Here we measured the effect of a combination of Beta variant infection and Pfizer 
BNT162b2 vaccination to determine whether exposure to heterologous SARS-Cov-2 
spike changes the breadth of neutralizing immunity relative to non-heterologous 
exposure. We enrolled Beta infected participants based on infection date who were 
later vaccinated with BNT162b2 and measured antibody neutralization capacity. 
Pre-vaccination, omicron/BA.1 neutralization was 17.3-fold lower than Beta virus. In 
contrast, the fold-drop between Beta and omicron/BA.1 neutralization post-vaccination 
was 5.3-fold. Similar effects were not observed with combined ancestral virus infection 
and vaccination. The extensive Beta infection wave in South Africa may have increased 
the breadth of immunity in the South African population and may support exposure to 
multiple spike sequences as a way to broaden immunity.
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SEtShAbA tAukobong

Bioinformatics Scientist, National Institute for Communicable diseases

the presence and quantification of SARS-CoV-2 levels in wastewater at the onset 
of the 4th (omicron) wave, in South Africa

introduction: Wastewater-based surveillance of SARS-Cov-2 has proved to be a 
complementary tool to clinical surveillance during the pandemic. The objectives 
of this study were to compare temporal trends in SARS-Cov-2 levels in wastewater 
with changes in burden of disease and to identify the variant of concern present in 
wastewater during the 4th wave of CovId-19 in South Africa. methods: Between 
November 2021 and January 2022, sewage samples were collected weekly, from 
15 wastewater treatment plants within South African urban areas. Nucleic acids 
were extracted from virus concentrates and quantification was performed using 
RT-qPCR. The extracted nucleic acids were subjected to amplicon-based whole 
genome sequencing. Sequence reads were processed for variant calling using 
Galaxy pipeline (https://usegalaxy.eu/), to identify mutations possibly associated with 
variants of concern. Results: Across all geographic locations, a gradual increase of 
at least 0.1 genome copies/ml in SARS-Cov-2 wastewater levels were observed from 
epidemiological week 43 onward compared to the previous epidemiological weeks, 
whilst increases in confirmed clinical samples were observed from epidemiological 
week 45 onward. Signature mutations (N764K, Y505H, G339d, S373P, S375F, G496S) 
associated with omicron variant were consistently detected in SARS-Cov-2 RNA 
fragments from wastewater from epidemiological week 46 onward. Conclusion: 
during the weeks leading to the 4th wave, we demonstrated that SARS-Cov-2 levels 
in wastewater increased before increases in daily clinical cases were observed, and 
the omicron variant was present in wastewater. These results support the use of 
wastewater-based surveillance as an early warning system, however the results rely on 
mutations confirmed by clinical surveillance.

ShAbiR mAdhi, m.b.b.C.h. (WitS), fCPAEdS(SA), Ph.d. 

Shabir Madhi is the dean of the Faculty of Health Sciences and Professor of 
vaccinology at the university of the Witwatersrand, Johannesburg, South Africa. He 
also holds the position of director of the South African Medical Research Council 
vaccines and Infectious diseases Analytics Research unit (vIdA) and is co-director of 
the African Leadership Initiative for vaccinology expertise (ALIve).
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ShiRlEY ColliE (fASSA, ffA, bSC)

Chief Health Analytics Actuary, discovery Health

Post CoVid-19 utilisation, chronic and mortality trends amongst the discovery 
health administered medical scheme client base

The immediate clinical and financial impact of acute CovId-19 has been well-
described in numerous global publications. What the local and global scientific 
community is still learning about and documenting, is long-term healthcare utilisation 
patterns and mortality impact in people who recover from CovId-19. In other words, 
once people get and recover from CovId-19, how likely are they to experience other 
health-related events in the future that are related to their having got CovId-19?  

This presentation will cover a first view of these impacts in the discovery Health 
administered medical scheme client base:

	 •	 healthcare	utilization	trends,	measuring	admission	rates	
	 •	 chronic	condition	trends,	measuring	new	chronic	registrations	post	 
  CovId-19 recovery
	 •	 mortality	trends	post	COVID19	recovery

tARAZ SAmAndARi, md Phd

Medical epidemiologist, Centers for disease Control and Prevention, Kenya

CoVid-19 in kenya 2020-2022: epidemiology, variants, Cmi- and serosurveys

This talk will review the course of the CovId-19 pandemic in Kenya including the use 
of models to explain the waves observed. Sequence data for SARS-Cov-2 variants will 
be presented. Serosurveys describe the extent of the virus’ spread but preliminary cell-
mediated immunity survey data suggests a far more extensive spread.
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dR thAndEkA moYo-gWEtE

National Institute for Communicable diseases, Medical Scientist

Shared n417-dependent Epitope on the SARS-CoV-2 omicron, beta, and delta 
Plus Variants

Aims and objectives: Several SARS-Cov-2 variants of concern (voCs) have arisen 
which have been shown to trigger qualitatively different antibody responses during 
infection. This study sought to understand the antibody responses elicited by different 
SARS-Cov-2 variants and to define shared epitopes. methods: We studied plasma 
from individuals infected during three distinct SARS-Cov-2 waves defined by distinct 
variants; first d614G, then Beta, followed by delta. We assessed the neutralizing 
antibody responses elicited by each variant against a panel of circulating voCs and 
SARS-Cov-1 using a pseudovirus-based neutralization assay.  We used a single cell 
sorting approach to isolate cross-reactive monoclonal antibodies from a Beta-infected 
individual and tested these antibodies using both neutralization and enzyme linked 
immunosorbent assays. Results: Although the Beta and delta variants elicited antibody 
responses that were overall more cross-reactive than those triggered by d614G, the 
Beta and delta variants did not elicit cross-reactive responses to each other. However, 
Beta-elicited plasma was highly cross-reactive against delta Plus, which differs from 
delta by a single K417N mutation, suggesting that the plasma response targets the 
N417 residue. We then isolated monoclonal antibodies from an individual with plasma 
responses against voCs which possess the N417 residue. We isolated a cross-reactive 
N417-dependent antibody which utilised the IGHv3-23*01 germline gene and had 
somatic hypermutations similar to those of previously described public antibodies 
which target the 417 residue. Conclusions: We identified a novel, broad antibody 
which targets a shared epitope found on distinct voCs. understanding antibodies 
targeting escape mutations, such as K417N, may aid in the development of next-
generation antibody therapeutics and vaccines.

thAndEkA nkoSi
Research Technologist, Africa Health Research Institute

unsuppressed hiV infection impairs t cell responses to SARS-CoV-2 infection and 
abrogates t cell cross-recognition

HIv infection has been identified as one of the major risk factors for severe CovId-19 
disease, but the mechanisms underpinning this susceptibility are still unclear. Here, we 
assessed the impact of HIv infection on the quality and epitope specificity of SARS-
Cov-2 T cell responses in the first wave and second wave of the CovId-19 epidemic 
in South Africa. Flow cytometry was used to measure T cell responses following PBMC 
stimulation with SARS-Cov-2 peptide pools. Culture expansion was used to determine 
T cell immunodominance hierarchies and to assess potential SARS-Cov-2 escape 
from T cell recognition. HIv-seronegative individuals had significantly greater Cd4+ 
and Cd8+ T cell responses against the Spike protein compared to the viremic PLWH. 
Absolute Cd4 count correlated positively with SARS-Cov-2 specific Cd4+ and Cd8+ 
T cell responses (Cd4 r= 0.5, p=0.03; Cd8 r=0.5, p=0.001), whereas T cell activation 
was negatively correlated with Cd4+ T cell responses (Cd4 r= −0.7, p=0.04). There 
was diminished T cell cross-recognition between the two waves, which was more 
pronounced in individuals with unsuppressed HIv infection. Importantly, we identify 
four mutations in the Beta variant that resulted in abrogation of T cell recognition. 
Together, we show that unsuppressed HIv infection markedly impairs T cell responses 
to SARS-Cov-2 infection and diminishes T cell cross-recognition. These findings may 
partly explain the increased susceptibility of PLWH to severe CovId-19 and also 
highlights their vulnerability to emerging SARS-Cov-2 variants of concern.
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PRofESSoR WEndY bARClAY

Head of department of Infectious disease, Action Medical Research Chair virology, 
Imperial College London 

understanding SARS-CoV-2 transmission; from hamsters to humans

Transmission of respiratory viruses depends on efficient replication in the infected host, 
survival in airborne droplets, and initiation of infection in the exposed individual at low 
doses. understanding when and how transmission happens is key to better control 
of virus spread. We have used animal models to measure differences in transmission 
between variants, and the human challenge model to measure who emits most virus 
and when, following experimental infection.

WEndY buRgERS 

Associate Professor, IdM, university of Cape Town 

Cellular immunity to CoVid-19 vaccination in people living with hiV 
 
With the emergence of variants that continue to escape neutralisation, cellular 
immunity from vaccination and infection will likely continue to provide protection from 
severe disease. There are 7.5 million people living with HIv (PLWH) in South Africa. We 
are monitoring SARS-Cov-2 infection and vaccine-induced T cell responses and their 
longevity in PLWH. 
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Akiko SuZuki

Ph.d. student, Institute of Infectious disease and Molecular Medicine, university of 
Cape Town, observatory, South Africa

in vitro expansion to increase the sensitivity to identify SARS-Cov-2 spike-specific 
t cell epitope responses

With the emergence of SARS-Cov-2 variants carrying substantial numbers of mutations, 
it has become increasingly important to define not only the magnitude of the T cell 
response, but also the breadth of targeting. Therefore, it is critical to understand 
whether different vaccine boosters expand existing T cell clones or generate 
responses to newly targeted epitopes. We set out to establish methodology to map 
immunodominant Cd4+ and Cd8+ T cell epitopes targeted in a cohort of vaccinees 
in South Africa receiving homologous or heterologous vaccine boosters (the BaSiS 
study). We performed in vitro expansion of peripheral blood mononuclear cells 
(PBMC) with peptides in 10 vaccinees. PBMC (1-3 × 10^6cells) were pulsed with spike 
peptides and cultured for 10 days in the presence of IL-2. We show a median 559-
fold enrichment (range, 222-914) of total spike-specific T cells in expanded cultures. 
Responses were detected in the range of 3.66-31.6% for Cd4+ T cells and 0.01-4.97% 
for Cd8+ T cells, compared to 0.0056-0.072% and 0.00006-0.03% ex vivo, respectively. 
Some Cd8+ responses that were undetectable ex vivo were identified in expanded 
cells, demonstrating increased sensitivity in the enriched cultures. Median cell yields 
after expansion were 1.6 × 10^6 cells. Thus, enrichment for spike-specific T cells and 
yields will enable sensitive detection of single reactive peptide in high throughput 
downstream assays such as the IFN-γ eLISPoT. Identification of vaccine regimens that 
can boost both the breadth and magnitude of T-cell responses may help to reduce 
morbidity and mortality against current and future variants.

PoStER PRESEntAtionS  
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AnElE mnguni

Medical Scientist, National Institute for Communicable diseases (NICd) of the National 
Health Laboratory Service (NHLS), Centre of Respiratory diseases and Meningitis 
(CRdM), Johannesburg, South Africa

detection of novel spike constellations in South Africa reveals delta-omicron 
recombinants.

Aim: The Network for Genomic Surveillance in South Africa (NGS-SA) sequences 
residual diagnostic specimens to track SARS-Cov-2 evolution of public health 
significance. Globally, the rapid transmission of omicron quickly displaced previously 
dominant delta variant in November 2021. This resulted in a period of co-circulation 
of delta and omicron. Here, we describe two small clusters of likely delta-omicron 
recombinants, referred to as New1 (n=7) and New2 (n=4). methods: These lineages 
were first detected through amplicon based targeted sequencing of 4 TaqPath PCR 
S-Gene Target Positive (SGTP) specimens (during S-Gene Target Failure prevalence 
(SGTF) due to BA.4/BA.5 dominance).  The remainder was detected through 
untargeted national surveillance. A global phylogenetic tree was constructed in uSheR 
and evidence of recombination was assessed with RdP5. Genomes were visualized 
using NextClade. Results: Clusters were flagged based on their novel combinations 
of spike mutations, including a delta-like N-Terminal domain (NTd) and omicron-
like Receptor Binding domain (RBd). The two clusters were differentiated from each 
other by several substitutions in the Spike and other proteins, including spike R21G, 
F486P, P621S, A706v, S477d (New1) and S477N (New2). New1 was detected from 7 
individuals in Gauteng and the Western Cape; earliest sample collection date was the 
28th June 2022. New2 was detected as early as 30th of May 2022 from 4 individuals in 
Limpopo. Conclusion: Preliminary recombination analysis suggests that these novel 
clusters are two distinct delta-omicron recombinants both resulting from AY.45 and 
omicron BA.3 parent lineages. early detection of recombinants with mutations in Spike 
protein allows for rapid assessment of the potential risk to public health.
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dR. ASA tAPlEY

Research Associate (FHCC, CovPN, HvTN), Acting Instructor of Medicine (uW), Fred 
Hutch Cancer Center (FHCC), CovId-19 Prevention Network (CovPN), HIv vaccine 
Trials Network (HvTN), and university of Washington School of Medicine (uW)

high prevalence of asymptomatic omicron infection and correlation with Cd4 
count among adults with hiV enrolling in ubuntu clinical trial in sub-Saharan 
Africa

Aim: The omicron-associated CovId-19 wave prompted the need to explore 
asymptomatic carriage among HIv-immunocompromised adults. methods: In a trial 
we are assessing mRNA-1273 vaccine efficacy in previously unvaccinated persons with 
HIv (PWH) or another CovId-19-associated comorbidity across 7 sub-Saharan African 
countries. Baseline testing included HIv screening, Cd4 count, HIv viral load (if HIv+), 
anti-SARS-Cov-2 antibodies, nasal swab SARS-Cov-2 RT-PCR. Participants had to be 
asymptomatic to be vaccinated at enrolment. Here we examine december 2021-April 
2022 data to characterize asymptomatic SARS-Cov-2 infections and correlation with 
Cd4 count. Results: 6397 adults, including 4437 PWH, were enrolled (median age: 38 
years; female: 75%). Baseline nasal swab data were available for 5772/6397 (90.2%). 
336/5772 (6%) had asymptomatic SARS-Cov-2 infection, more frequent among SARS-
Cov-2 seronegative than seropositive participants (9% vs 4%, p<0.001). Infection was 
detected among 98/1463 (7%) of PWH with a Cd4 count <500 cells/mm3 vs 152/2974 
(5%) with counts ≥500 cells/mm3 (p=0.037). A 10-fold Cd4 decrease corresponded 
to adjusted 1.72-fold higher odds of PCR positivity (95% CI:1.09-2.72-fold higher, 
p=0.019). Initial 80 sequenced over period suggested shift in predominance from 
B.1.1529 to subvariants, initially BA.1 and BA.2 but including BA.4/5 as early as 
mid-december 2021. Conclusions: our study of the largest cohort of PWH in a 
CovId-19 vaccine clinical trial to date reports the asymptomatic SARS-Cov-2 carriage 
rate was 3-6-fold higher than prior CovId-19 vaccine trials. Additionally, lower Cd4 
count in PWH strongly correlated with increased odds of SARS-Cov-2 PCR positivity. 
Sequencing shows trends in omicron subvariants reflective of regional trends.
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donAld mhlAngA

Medical Scientist, Wits Health Consortium

bA.1 breakthrough infection results in the production of more cross-reactive 
neutralizing antibodies than delta breakthrough infection

Severe acute respiratory syndrome coronavirus 2 (SARS-Cov-2) evolution has 
resulted in the emergence of variants, such as delta and omicron BA.1, with selective 
advantages that have enabled their rise to dominance globally. understanding the 
antibody response to these variants in the context of breakthrough infection (BTI) and 
hybrid immunity will inform the rational development of therapeutics and vaccines 
targeting SARS-Cov-2 and other coronaviruses with pandemic potential. The aim of 
this study was to functionally characterize antibodies produced after delta and BA.1 
BTIs. Single SARS-Cov-1+ and SARS-Cov-2+ B-cells were sorted from two participants 
with a delta or BA.1 BTI. Complementary dNA was synthesized from the lysed cells 
and antibody heavy and light chain sequences were amplified using a multiplex PCR. 
Linear cassettes were produced for high-throughput monoclonal antibody (mAb) 
expression. Supernatants were assessed for mAb expression and neutralization activity 
against the SARS-Cov-2 d614G, delta and BA.1 variants, as well as SARS-Cov-1. 
Transfections resulted in 94/96 and 92/96 mAbs being expressed from the delta and 
BA.1 BTIs respectively. In the delta BTI, 7/94, 8/94 and 10/94 antibodies neutralised the 
d614G, BA.1 and SARS-Cov-1 viruses, respectively. In contrast, the BA.1 BTI resulted 
in a greater proportion of neutralizing mAbs with 20/92, 48/92 and 30/92 neutralizing 
d614G, BA.1 and SARS-Cov-2 viruses, respectively. A secondary heterologous antigen 
exposure through BA.1 BTI resulted in greater antibody functional diversity, relative 
to delta BTI. This suggests that inclusion of more genetically diverse booster antigens 
may increase development of cross-reactive responses effective against emerging 
SARS-Cov-2 variants and related coronaviruses.

goRdon WEllS 

Research Associate, Steyn Lab, Africa Health Research Institute

micro-computed tomography of CoVid-19 human lungs

our current understanding of the spectrum of CovId-19 lesions in the human lung is 
limited by a reliance on low-resolution imaging platforms that cannot provide accurate 
3d representations of lesion types within the context of the whole lung.  To characterize 
CovId-19 lesions in 3d, we applied micro-computed tomography to surgically 
resected human lung tissue contrast-stained with iodine.  We identified an unusual 
spatial arrangement of vasculature within an entire CovId-19 lobe and observed 
a general loss of central vasculature and abnormalities in peripheral vasculature in 
various lung slices.  3d segmentation of blood vessels revealed microangiopathy 
associated with hemorrhage, including tortuous blood vessels and blood pooling 
reminiscent of the “vascular-tree-in-bud” signature. These findings provide unexpected 
new insight into the spatial organization of the spectrum of CovId-19 lesions within 
the framework of the entire lung.
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iSAbEllA fERREiRA

Ph.d. student, university of Cambridge - SANTHe fellow through AHRI

Age-related immune response heterogeneity to SARS-CoV-2 priming with 
AZd1222 and mRnA boosting

Aim and objective: Two doses of the AZd1222 vaccine provided protection against 
early variants of concern but as neutralising antibody titres waned over time and new 
variants of concern (voCs) emerged, the protection conferred by the vaccine waned. 
mRNA booster vaccines were administered to combat these effects. Little information is 
available on the efficacy of AZd1222 priming and mRNA boosting in individuals above 
seventy years of age. methods: We analysed longitudinal immune responses following 
vaccination with two doses of AZd1222, six months post-vaccination, and post-booster 
vaccination using serum neutralisation assays, T cell fluorospots measuring IFN-y and 
IL2 secretion, Spike specific B cell flow cytometry, and single cell RNA sequencing 
of immune cells, particularly B and T cell responses. Results: Significant neutralising 
antibody waning was observed at six months post AZd1222 vaccination against voCs 
but was rescued following the mRNA booster. The spike-specific T-cell response, 
measured by interferon-γ and interleukin-2, was enhanced following the booster 
vaccination. older patients were shown to have a higher frequency of antigen-specific 
atypical B cells as well as age-associated changes observed in circulating NK and 
myeloid cells following AZd1222 priming and an mRNA booster. Conclusion: The 
mRNA booster rescues waning antibodies in individuals primed with AZd1222 and 
voCs including B.1.1.529, indicating the need for seasonal boosting. Age-associated 
atypical B cells and age-associated changes were observed in the over-seventy 
population indicating that this population may not be able to elicit as strong immune 
responses and therefore be more susceptible to infection.

ngouAJio kEnfACk mEZAtio dEEl-dYlAn

Masters student, Center for Research on emerging and Re-emerging diseases / 
Institute of Medical Research and Study of Medicinal Plants (CReMeR/IMPM)

Comparative Evaluation of SARS-CoV-2 Antibody detection tests Across different 
Years of CoVid-19 infection in Cameroon

objectives: To assess the performances of three serological tests against SARS-Cov-2 
infection during the first three years in Cameroon. A second objective was to determine 
the duration of antibody responses. methods: We enrolled individuals who presented 
for SARS-Cov-2 screening in 2020, 2021 and 2022. After a written concern and in 
addition to nasopharyngeal swab, 5ml of blood were collected at time of diagnostic 
and 14 days post diagnostic. Blood was also collected in a subset of infected 
individuals every month for up to six months. We tested these blood samples for the 
presence of SARS-Cov-2 antibodies using two rapid serological tests (PANBIo™IgG/
IgM, uSA and SARS-Cov-2IgG/IgM LABNovATIoN™, CHINA) and one eLISA test 
(PLATeLIA™ IgG/IgM/IgA, uSA). Results: Two hundred and thirty-five (235) participants 
were enrolled in the study, including 130 in 2020, 88 in 2021, and 17 in 2022. We 
observed an increase in the sensitivity at day 14 post-diagnostic over the three years. 
However, the magnitude of antibody detection varied significantly across years and 
tests used, likely driven by the infecting variants: the highest proportion of detection 
was observed in 2022 while the lowest was seen in 2021, and the highest sensitivity 
was observed with the eLISA test across the three years. Furthermore, there was also 
a difference in antibody detection up to six months post diagnostic between the 2020 
and 2021 cohorts and across the tests used. Conclusion: our data suggest that SARS-
Cov-2 antibody detection is likely influenced by the infecting variants and the quality of 
the test used.
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noluxAbiSo mAngWAnA

Ph.d. student, South African Medical Research Council / Stellenbosch university

Sewage surveillance of SARS-CoV-2 at student campus residences in the Western 
Cape, South Africa

The current severe acute respiratory syndrome coronavirus 2 (SARS-Cov-2) 
diagnostic capacity is limited in defined communities, posing a challenge in tracking 
and tracing new infections. Monitoring student residences, which are considered 
infection hotspots, with targeted wastewater surveillance is crucial. Therefore, this 
study evaluated SARS-Cov-2 targeted wastewater surveillance efficacy for outbreak 
mitigation at Stellenbosch university’s student residences in South Africa. Wastewater 
samples were collected bi-weekly from manholes at twelve Stellenbosch university’s 
Tygerberg medical campus (SuT) and Stellenbosch main campus (SuM) student 
residences using torpedo-style passive sampling devices from 17-May-2021 to 27-
Nov-2021. Total RNA was extracted using a Qiagen RNeasy® PowerSoil® Total RNA 
kit. Subsequently, SARS-Cov-2 quantification and variant genotyping were performed 
using Applied Biosystems™ QuantStudio™ 7 Flex Real-Time PCR instrument. 
The surveillance led to an early warning detection of SARS-Cov-2 presence on campus. 
on June 9, 2021, all sampling locations at the SuT and SuM campuses saw sharp 
increases in SARS-Cov-2 viral load with an average of 1610,3 GC/cm2/21hr and 578,3 
GC/cm2/21hr at SuT and SuM, respectively. The increase was followed by an informed 
management strategy leading to the restriction of student activities on campus and a 
delay in the onset of the third wave that was experienced throughout the country. The 
study highlighted the extent of possible infections at defined locations even when a 
low number of confirmed coronavirus disease 2019 (CovId-19) cases were reported. 
Therefore, wastewater surveillance can be utilized as a non-invasive method to monitor 
high-risk university student residences, generating an alarm for informed decision-
making to minimize transmission.

nqobilE ngomA

epidemiologist, National Institute for Communicable diseases

traveller-associated introduction of CoVid-19 variants of concern in South Africa, 
April- may 2021

introduction: SARS-Cov-2 mutations threaten both natural and vaccine-derived 
immunity. In May 2021, the National Institute for Communicable disease was notified 
of three possible clusters of SARS-Cov-2 infection among international travellers. 
CovId-19 vaccination roll-out had just commenced in South Africa (SA) as the country 
was recovering from 2nd resurgence and detecting variants of concern (voC) was a 
public health priority. methods: We conducted a cross-sectional study using dataset 
derived from the national CovId-19 linelist, hospital admissions database, reports from 
private-sector clinicians and pathologists.  A case was defined as anyone or confirmed 
contact of a person with international travel history testing positive for SARS-Cov-2 by 
polymerase chain reaction (PCR) or antigen test in SA, April-May 2021. To identify the 
voC among submitted PCR-positive specimens, Whole-genome sequencing analysis 
(WGS) was performed. Results: There were 29 cases identified, with a median age 
of 49 years (IQR 40 – 59), males constituted 58% (n=17). only seven PCR-positive 
specimens underwent WGS, which 57% delta (n=4), 29% Alpha (n=2), and 14% Beta 
(n=1). All the delta & Beta cases had travelled to India. The Alpha cases were local 
close contacts of travellers, with no travel history to India. Conclusions: only delta 
was internationally imported. Screening, quarantine and isolation were in place for 
travellers, yet there was an introduction of voC into SA similar to the introduction of 
CovId-19 into the country. Instead of focusing on the origin and imported voC, the 
public health response should focus on prevention such as safe vaccination and reduce 
severity of disease.
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ntombi bEnEdE

Ph.d. student, university of Cape Town, Institute of Infectious disease and Molecular 
Medicine.

Characterisation of immune responses to SARS-CoV-2 in unvaccinated children 
with and without SARS-CoV-2 viral antibodies

SARS-Cov-2 infection in children generally causes asymptomatic or mild disease, 
compared to adults exhibiting variable disease severity. Studies on SARS-Cov-2 
immune responses in children in Africa are still scarce.  Here we investigated SARS-
Cov-2-specific T cell responses in seropositive and seronegative South African children. 
Children (n=50) aged 0.3-15 years undergoing non-CovId-19-related elective 
procedures were recruited from Red Cross War Memorial Children’s Hospital in Cape 
Town. Indirect eLISAs measuring SARS-Cov-2 spike and nucleocapsid-specific IgG 
antibodies were used to characterise the cohort serologically. SARS-Cov-2-specific 
T cell responses against spike, nucleocapsid and membrane protein were quantified 
using intracellular cytokine staining followed by flow cytometry. overall, 54% of 
children were seropositive for SARS-Cov-2, indicating past infection. As expected, 
81% (n=27) of seropositive children mounted SARS-Cov-2-specific T cell responses. 
Interestingly, 74% (n=23) of seronegative children had detectable T cell responses. 
The functional profile of SARS-Cov-2-specific T cells was distinct in seropositive 
compared to seronegative children. Seropositive children had Cd4+ T cells which 
were polyfunctional, producing different combinations of IFN-γ, TNF-α and IL-2, 
compared to seronegative children who had a monofunctional profile, being IFN-γ 
dominant. Notably, 71% (n=17) of the seronegative children with T cell responses were 
seropositive for the common cold circulating human coronavirus HKu-1. In conclusion, 
despite having no evidence of SARS-Cov-2 infection, as measured by the presence 
of virus-specific antibodies, the majority of seronegative children had SARS-Cov-2-
specific T cells. The presence of these T cells could indicate cross-reactivity to endemic 
coronaviruses which is likely to contribute to the clinical outcomes of CovId-19 in 
children.
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SAid RAChidA
Senior Medical Scientist, National Institute for Communicable diseases

Validating the CoVidSeq and SinAi protocols for wastewater-based sequencing 
of SARS-CoV-2

Wastewater-based sequencing is an unbiased epidemiological tool that can identify 
clusters of mutations reported or not by clinical surveillance. Wastewater-based 
sequencing of SARS-Cov-2 is challenged by the complexity of the wastewater 
matrix, which requires validating sequencing protocols before implementation. We 
compared two amplicon-based sequencing protocols (SINAI and CovIdSeq v3) using 
number and quality of reads produced, and genome coverage from each wastewater 
sample. Raw wastewater samples (n=21) were collected from treatment plants within 
South African urban areas.  Nucleic acids were extracted from SARS-Cov-2 positive 
virus concentrates and subjected to whole-genome amplification using SINAI and 
CovIdSeq v3 protocols on an Illumina platform.  Sequence analysis was performed 
using exatype Next Generation Sequencing SARS-Cov-2 pipeline v1.7.12. one million 
reads were produced from 90% (19/21) samples, using either SINAI or CovIdSeq 
v3 protocol.  The percentage of mapped reads was 82% and 23% for the SINAI 
and CovIdSeq v3, respectively.  More than 50% of the SARS-Cov-2 genome was 
recovered from 76% (16/21) and 38% (8/21) samples using the SINAI and CovIdSeq 
v3, respectively. The SINAI protocol outperformed the CovIdSeq v3 protocol in 
successfully recovering SARS-Cov-2 genomes from wastewater. As SINAI amplifies the 
SARS-Cov-2 genome in 84 overlapping 1500 and 2000 nucleotide amplicons, whilst 
CovIdSeq v3 generates 98 overlapping 400 nucleotide amplicons, the production of 
long size amplicons from wastewater was unexpectedly favoured.  Latest versions of 
the CovIdSeq protocol may provide different results.  our findings pave the way for 
production of high-quality sequencing results of SARS-Cov-2 from wastewater, which 
will facilitate epidemiological monitoring of variants.

SlindilE ngubAnE

Masters student, CAPRISA

inflammatory responses in hiV/CoVid-19 co-infected patients

background: Persistent upregulation of host inflammatory responses is observed in 
both CovId-19 and HIv infections which can lead to increased tissue damage along 
with disease associated immunopathology. Considering the importance of host 
inflammatory responses in the two diseases, here we aimed to assess the difference 
in inflammatory marker expression in 106 plasma samples of CovId-19 patients, with 
30 being HIv co-infected, and to assess their impact on disease severity. methods: Six 
inflammatory markers (IFN-beta, IFN-lambda1, IFN -lambda2, sCd163, sIL-6Ra, sIL-
6Rb) were measured using the Bio-Plex Pro Human Inflammatory Panel 1 Assay. The 
expression of the measured markers was correlated to SARS-Cov-2 Cycle threshold 
value and compared between different CovId-19 disease presentation categories 
(asymptomatic, mild, and moderate). Results: Among the 106 CovId-19 patients, 30 
(28.30%) individuals were people living with HIv co-infection. None of the cytokines 
were correlated with SARS-Cov-2 Ct value. We observed significantly higher levels 
of IFN-β in moderate compared to both mild and asymptomatic patients in both 
the total cohort and HIv negative study participants. IFN-λ1 expression was notably 
elevated in moderate vs mild HIv negative study participants. Additionally, sIL-6Rb was 
significantly higher in mild vs asymptomatic study participants in both HIv negative and 
the total cohort. Conclusion: We identified several cytokines that were associated with 
worsened disease outcome in our cohort, further supporting the role that inflammatory 
responses play in CovId-19 pathogenesis.
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dR. tiZA ng’uni

Postdoctoral fellow, Africa Health Research Institute

A comparison of t cell immune responses to SARS-CoV-2 and human 
coronaviruses in South African and Zambian CoVid-19 convalescent patients

background: There is urgent need to understand the interplay between HIv and SARS-
Cov-2 in people living with HIv (PLWH) who may have suboptimal immune responses 
to SARS-Cov-2 infection and vaccination. Aim: This study aimed to (i) investigate the 
mechanisms associated with impaired SARS-Cov-2-specific T cell response in PLWH 
and (ii) investigate whether pre-existing immune responses to human coronavirus 
(HCov-NL63) modulate SARS-Cov-2-specific T cell immunity. methods: Here, we used 
flow cytometry to measure T cell responses following peripheral blood mononuclear 
cell (PBMC) stimulation with SARS-Cov-2 (beta, delta, and wild-type) and human 
coronavirus (HCov-NL63) peptide pools in PLWH and HIv uninfected individuals. 
Results: We showed that PLWH had a higher proportion of exhausted (Pd-1+) Cd4+ T 
cells compared to HIv uninfected individuals and the frequency of IFNy+Cd4+, TNF-
a+Cd4+ and TNF-a+Cd8+ T cells was higher in HIv uninfected individuals compared to 
PLWH. We also showed robust Cd4+ and Cd8+ T cell responses to HCov. Importantly, 
we observed significant correlation between HCov responses and SARS-Cov-2 
responses. Moreover, South African individuals had significantly greater responses 
to HCov compared to Zambian participants. Conclusion: These findings show that 
HIv infection is associated with T cell exhaustion and reduced SARS-Cov-2 specific 
responses and that there are regional differences in the magnitude of immune 
responses to HCov. Importantly, this study will form the basis for a larger study that will 
be powered to investigate how HIv infection impacts SARS-Cov-2 specific immunity 
among Zambian and South African participants. 
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uPASAnA RAmPhAl

Ph.d. student, KwaZulu-Natal Research Innovation and Sequencing Platform
            
Comparing sequencing methodologies in early phase detection of SARS-CoV-2 
delta variant in South Africa

background: Next-generation sequencing (NGS) is a powerful high-throughput 
tool used in virological genomic surveillance.  While Illumina MiSeq and Ion Torrent 
S5 sequencing platforms are extensively used for generating viral RNA genome 
sequences, there is limited information comparing the quality of data generated by 
these platforms for whole-genome sequencing of SARS-Cov-2 as part of a genomic 
surveillance program.  using the same sample set, we compared the sequencing 
process, genomic coverage, quantification of mutations, and clade classification from 
sequence data generated by the two common “benchtop” NGS platforms: Illumina 
MiSeq and Ion Torrent GeneStudio S5 systems, using analysis software Genome 
detective and Nextclade. Results: Analysis of sequence data indicate that the Ion 
Torrent S5 and Illumina MiSeq had sequence success rates of 175/183 (96%) and 
172/183 (94%) samples successfully sequenced on the Ion Torrent S5 and Illumina 
MiSeq, respectively.  overall sequence quality was assessed in terms of genomic 
coverage (>80%) and the number of mutations identified (<100).  A greater number 
of higher quality sequences were generated on the Ion Torrent S5 (99%) compared to 
the Illumina MiSeq (80%) in terms of the coverage criteria and both platforms met the 
specification of having less than 100 mutations.  Ion Torrent S5 was able to generate 
good quality sequences from samples having a broader range of viral loads (vL) in 
comparison to the Illumina MiSeq, which was less successful in sequencing samples 
with much lower viral loads.  Both platforms successfully identified specific key spike 
mutations specific to the Beta and delta variants of concerns. A failure rate of ≤6% 
was observed on each platform and a disparity in clade classification observed in 17 
(<10%) sequences across the two platforms.  However, these were as a result of low 
coverage attributed to poor primer coverage obtained on the Illumina MiSeq.  Manual 
library preparation finds both methods similar in terms of sample processing, handling 
of larger sample quantities, identification of variant specific key mutations and clade 
assignment for SARS-Cov-2.  variability between the Ion Torrent S5 and Illumina 
MiSeq was observed in sequencing turnaround times (3,5 hrs vs 36 hrs), sequencing 
process (semi-automation vs manual), genomic coverage (99% vs 80%) and viral load 
requirements (broad range vs high vL). Conclusion: The Illumina MiSeq and Ion Torrent 
S5 are both reliable platforms capable of performing whole genome sequencing with 
the use of amplicons, providing specific, accurate, and high throughput analysis of the 
SARS-Cov-2 whole viral genomes. Both sequencing platforms are viable options for the 
genomic surveillance of SARS-Cov-2, each with specific advantages and trade-offs. 
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ViCtoR muhumuZA

Masters’ student, Makerere university

Exploring immune responses to SARS-CoV-2 in natural infection and among 
vaccinated individuals in uganda

background: With the absence of antiviral drugs to combat SARS-Cov-2 infection, 
scientists are turning their attention to the adaptive immune system to have a resolution 
to CovId-19. There are attempts to fill the knowledge gap as to why some CovId-19 
patients experience severe disease while others remain in the asymptomatic or mild 
phase. Successful resolution of SARS-Cov-2 infection has been linked to the presence 
of specific T cells and antibodies. The successful resolution is dependent on the 
quick response of these specific T cells and their interaction with B cells to produce 
neutralizing antibodies. Neutralizing antibody production against SARS-Cov-2 viral 
antigen is dependent on T cell function.  However, the outcomes of these findings of 
both the T cells and antibodies persistence after SARS-Cov-2 infection and vaccination 
are still in development and pose many unanswered questions of how they contribute 
to the prevention of CovId-19. The study is intended to develop an understanding of 
protective B and T-cell immune responses to SARS-Cov-2 infection or vaccination that 
will inform on the active responses among individuals from infection-endemic areas. 
objectives: To describe antibody and T-cell immune responses to SARS-Cov-2 among 
infected individuals. methods: A study looking at B and T-cell responses among adults 
above 18 years naturally infected and those vaccinated with SARS-Cov-2. It will be 
conducted at the Immunology Laboratory of MakCHS. We will use stored serum and 
PBMC samples. T and B cell responses will be determined using eLISA, Neutralization 
assays, and Flow cytometry techniques, respectively. data will be analyzed using Stata 
13.0. Comparisons and graphs will be made using Graph Prism 6. The Mann-Whitney 
test for non-parametric variables will be used for comparisons. A significant difference 
will be obtained with p values <0.05. impact: A better understanding of the role of 
both B and T cell immune responses to SARS-Cov-2 infection and vaccine in a setting 
of exposure to endemic infections will provide more insight into the utility of the 
vaccines in uganda and other similar settings. This might also give insight into why 
SARS-Cov-2 infection took a different trend in our settings compared to the rest of the 
world. 
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ZAinAb bAig

Research Laboratory Technologist, Africa Health Research Institute

SARS-CoV2 co-infection modulates immunometabolism of mycobacterium 
tuberculosis-infected human macrophages

background and objectives: Mycobacterium tuberculosis causes tuberculosis and 
is an ongoing global health issue, with sub-Saharan Africa carrying the most severe 
burden. South Africa often has some of the highest incidence rates, exacerbated 
by high HIv burden and the emergence of drug resistant Mtb strains. Recently, the 
CovId-19 pandemic, caused by the severe acute respiratory syndrome coronavirus 2 
(SARS-Cov2), has also compounded efforts to eradicate tuberculosis. To the best of our 
knowledge, co-infections of Mtb and SARS-Cov2 have not yet been assessed in an in 
vitro macrophage model. methods: Human monocyte derived macrophages (hMdMs) 
were infected with Mtb H37Rv followed by infection with one of three South African 
strains of SARS-Cov2 from the first, second and third waves. These co-infections were 
compared to single infections of Mtb or each strain of SARS-Cov2. The bioenergetic 
metabolism of these infected cells were analysed using the Seahorse extracellular Flux 
analyser. Infected cells were cultured in 13C6-glucose for carbon tracing of central 
carbon metabolism, and the extracted metabolites were analysed using LC-MS/MS. 
Multiplex analysis was used to investigate the cytokine production of the infected 
cells. Results: A Cell Mitochondrial Stress Test revealed significant decreases in the 
bioenergetic parameters in the Mtb infected cells and Mtb and SARS-Cov2 co-infected 
cells compared to uninfected cells. The three strains investigated demonstrated 
different effects on the respiratory parameters between uninfected cells and cells 
infected with SARS-Cov2 alone. Cytokine analysis revealed that the strains differentially 
altered the cytokine production of the co-infected macrophages. Preliminary carbon 
tracing data of central carbon metabolites suggested that a SARS-Cov2 infection slows 
down the metabolism of hMdMs co-infected with Mtb and SARS-Cov2. Conclusion: 
SARS-Cov2 co-infection alters the bioenergetic metabolism and the cytokine 
production of Mtb infected hMdMs in a SARS-Cov2 strain dependent manner. These 
results suggest that CovId-19 infection of tuberculosis patients exacerbates existing 
infections.
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Thank you to all the organisations who 
supported this workshop, including the 
Bill & Melinda Gates Foundation. 

To all our delegates, a warm thank you for 
attending our workshop.

We would love to stay in touch.

Take care and safe travels.
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