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The Global Immunology and Im-
mune Sequencing for Epidemic
Response (GIISER) network, es-
tablished in 2021, exemplifies the
power of South-South collabora-
tion in pandemic preparedness
and response. Emerging from the
COVID-19 crisis, GIISER inte-
grated genomic surveillance, im-
munology, and capacity building
across African, Asian, and South
American sites, enabling rapid de-
tection and characterization of
SARS-CoV-2 variants. Through
technology transfer, standardized
protocols, and coordinated train-
ing, GIISER informed public health
policy, advanced monoclonal anti-
body discovery, and strengthened

local expertise. As COVID-19 re-
search subsides and in the context
of profound funding constraints,
GIISER’s scientific successes high-
light the urgent need to sustain and
expand regional networks to ad-
dress current and future infec-
tious disease threats, while
championing diversity and scien-
tific leadership in low- and middle-
income countries (LMICs).

Introduction

The unprecedented speed of COVID-19
vaccine development, driven by global sci-
entific unity, transparency, and innovation
saved countless lives and highlighted the
need for worldwide surveillance to track
variants with immune escape potential.
The GIISER network, a South—-South initia-
tive was therefore founded in 2021 to sup-
port epidemic preparedness, immune
monitoring, and rapid response to future
threats. The reemergence of Mpox clade
la and Ib in multiple countries, and the
spread of influenza H5N1 clade 2.3.4.4b
virus, linked to 30% human fatality,
among cattle in the USA reinforced the
need for these networks. With 57 virologi-
cal outbreaks reported in Africa in January
2025 alone, continued investment in infec-
tious disease science remains essential.

Creation of an immunology-focused
network during the COVID-19
pandemic

Early in the COVID-19 pandemic, genomic
surveillance investments enabled the de-
tection of emerging SARS-CoV-2 variants
in Africa. The early successes of South
African scientists in characterizing the
Beta variant inspired the Gates Foundation
Global Health Discovery Collaboratory
(GHDC, https://ghdiscoverycollaboratory.
org/) to launch GIISER, which integrated
pathogen genomic surveillance, clinical ep-
idemiology and local immunology, building
infrastructure to rapidly assess emerging
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pathogens proximal to where they were
detected. Through two closed calls,
seven African, one South American, and
one Asian GIISER sites were selected,
based on their in-house capabilities and
their role in the identification and/or charac-
terization of SARS-CoV-2 variants
(Figure 1A).

GIISER’s impact during the
COVID-19 pandemic

GIISER sites operated through standard-
ized protocols, data sharing frameworks
and coordinated intra-network  training.
Technology transfers from GHDC
Collaboratory Platforms at the Massachu-
setts Institute of Technology and Nexelis,
and laboratories at the US National Insti-
tutes of Health Vaccine Research Center
(US-NIH VRC), strengthened the network
with B cell repertoire analysis platforms, ve-
sicular stomatitis virus  (VSV)-based
pseudovirus neutralization assays and
rapid monoclonal antibody (mAb) isolation.
Training and technology transfers at the
height of the pandemic were virtual, but
as travel restrictions eased, these became
in-person. Challenges in establishing the
network were typical of many African sites
and networks, including administrative
under-staffing, logistics in procurement,
shipping, acquisition of permits and infra-
structural shortcomings. Sharing of reagents
within the network alleviated some procure-
ment challenges, and extremely active en-
gagement by GIISER country leads using
informal real-time communication tools,
supported by a network coordinator,
enabled the network to navigate these
challenges. GIISER data informed policy
through local incident management
teams, communication with global part-
ners and pre-print releases, resulting in
52 publications (Figure 2). We now high-
light major contributions from each site.

GIISER Brazil (Fundacdo Oswaldo Cruz
(Fiocruz, Brazil)) advanced understanding
of SARS-CoV-2 evolution, infectivity, repli-
cation, and immune escape in Brazil and
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characterized the Gamma VOC. The broadly reactive antibodies now being GIISER Ghana, contributed >70% of the
team developed a low-cost method for produced for further development. country’s SARS-CoV-2 sequences and
selecting human-specific mAbs from sin- led Africa’s first population-level sero-
gle B cell sorting [1], and structural biology The West African Centre for Cell Biology epidemiology study on COVID-19 expo-
modeling enabled the identification of of Infectious Pathogens (WACCBIP), sure. While the Noguchi Memorial Institute
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Figure 1. Geographical distribution of the Global Immunology and Immune Sequencing for Epidemic Response (GIISER) sites and expansion of
GIISER activities post the COVID-19 pandemic. (A) The GIISER network represents a South-South collaborative with sites in South America, Asia, and Africa.
Adriana Bonomo leads GIISER-Brazil (teal), Ines Vigan-Womas leads GIISER-Senegal (dark green), Peter Quashie leads GIISER-Ghana (mustard), Chinedu Ugwu and
Christian Happi lead GIISER-Nigeria (light green), Jennifer Serwanga and Pontiano Kaleebu lead GIISER-Uganda (orange), Charles Sande leads GIISER-Kenya (maroon),
Penny Moore, Alex Sigal, and Jinal Bhiman lead GIISER-South Africa (cyan), and Jayanta Bhattacharya leads GISER-India (red). (B) The GIISER network has expanded into
other areas of infectious disease post the COVID-19 pandemic, including Crimean-Congo hemorrhagic fever (CCHF), cytomegalovirus (CMV) and respiratory syncytial virus
(RSV). GIISER has concurrently been involved in additional networks, including the Coalition for Epidemic Preparedness Innovations (CEPI) Centralized Laboratory
Network; the World Health Organization’s Coronavirus Network (CoViNet); the Science for Africa, Pandemic Sciences Institute and Mastercard Foundation’s Epidemic
Science Leadership and Innovation Networks (EPSILON); and the Platform for Rapid Immunological Characterization of SARS-CoV-2 variants in Kenya and
the East African Region (PRICOS). In addition, multiple GIISER sites now have commercial partners who will accelerate development of their academic outputs for
commercialization.
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for Medical Research (NMIMR) led the
national SARS-CoV-2 testing to support
the Ghana Health Service, GIISER
Ghana performed molecular and sero-
epidemiological surveillance and host
immune profiling. Sequencing index
cases confirmed local transmission and
viral evolution, while serosurveys across
Ghana and West Africa revealed large-
scale asymptomatic infections, especially
with Delta and Omicron [2,3]. WACCBIP
and NMIMR deposited >95% of Ghana’s
SARS-CoV-2 sequences and performed
sequencing for several neighboring
countries.

GIISER India (Translational Health Sci-
ence and Technology Institute, (THSTI))
characterized the Delta VOC and subse-
quently applied existing mAb discovery
platforms, initially developed for Nipah
and HIV, to isolate anti- SARS-CoV-2
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mAbs [4]. The team also assessed
ChAdOx1-S and BBV152 vaccine effec-
tiveness in India [5].

Kenya Medical Research Institute
Wellcome Trust Research Programme
(KEMRI-WTRP), GIISER Kenya, brought
a strong history of genomic and immuno-
logical research on respiratory viruses
with pandemic potential and contributed
to the 2014 Ebola response. GIISER
Kenya were the first to identify two novel
variants; namely FY.4, which spread glob-
ally and a novel Beta-like variant that
contained Omicron and Delta-associated
mutations [6].
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Figure 2. Global Immunology and Immune Sequencing for Epidemic Response (GIISER) fact sheet
between 2021 and 2024/2025. GIISER sites, representing 19 nationalities, have collectively published 52
journal articles, submitted 36 collaborative grant applications (with a 17% success rate) and trained 83
undergraduates/postgraduates and 104 individuals in advanced immunological techniques. The GIISER
network is inclusive and diverse, with 60% of individuals being female, 96 early career researchers, 18
investigators within 10 years of completing their terminal research or medical residency, and at least 25 first-

generation college or graduate individuals.
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genomic surveillance as a SARS-CoV-2
continental reference laboratory [7].
GIISER Nigeria provided the first descrip-
tion of natural and vaccine-induced
immune responses from SARS-CoV-2
survivors and vaccinated individuals in
Nigeria [8]. The team supported the
Nigerian Centre for Disease Control and
Prevention with training in serological as-
says and shared real-time immunological
data which guided the government’s out-
break response.

GIISER Senegal within the Institut
Pasteur de Dakar (IPD), leveraged its ex-
pertise in infectious diseases, genomics,
immunology, diagnostics, and public
health, to serve as an Africa CDC re-
gional SARS-CoV-2 genomic surveil-
lance hub, supporting 17 other African
countries. GIISER Senegal generated
the first national-level SARS-CoV-2 se-
roprevalence data in 2020. As a re-
gional hub for the Africa CDC
Pathogen Genomics Initiative (ACDC-
PGI) and the GISAID platform, IPD pro-
vided training and technical support in
genomic surveillance, enabling real-
time monitoring of SARS-CoV-2 across
Senegal and West Africa. The site also
probed the relationship between pre-
existing antibody immunity and
COVID-19 outcomes in Senegal [9].

GIISER South Africa (African Health
Research Institute (AHRI) and the
University of the Witwatersrand/National
Institute for Communicable Diseases
(Wits/NICD)) provided the first evidence
of SARS-CoV-2 immune escape, identi-
fying the Beta and Omicron variants
[10]. The team showed that humoral re-
sponses varied by infecting variant and
that prolonged SARS-CoV-2 infection
in people living with HIV could drive
the emergence of novel variants [11].
Lastly, GIISER-SA assessed infection-
induced neutralizing antibodies as
correlates of protection against Delta
and Omicron infections, highlighting
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the limited contribution of serum anti-
bodies in this context [12].

The Uganda Virus Research Institute
(UVRI), GIISER Uganda, was Uganda’s
SARS-CoV-2 reference laboratory and a
regional SARS-CoV-2 reference labora-
tory for Africa CDC and WHO. GIISER
Uganda defined pre-pandemic cross-
reactivity and antibody responses to
SARS-CoV-2 infection and vaccines de-
ployed in Uganda [13-15]. Preliminary
mAb discovery efforts have identified
promising candidates currently undergo-
ing functional characterization.

GIISER sustainability beyond
SARS-CoV-2

As the threat of SARS-CoV-2 receded, and
amidst existential funding threats resulting
from changes in the US administration, the
GIISER network has pivoted to other
funding sources and regional viral risks:
respiratory syncytial virus (RSV), cytomega-
lovirus (CMV), dengue, zika, chikungunya,
Mpox, Lassa, Ebola, Marburg, rift valley
fever (RFV), Nipah, and Crimean-Congo
hemorrhagic fever (CCHF). GIISER South
Africa, Ghana, Uganda, Nigeria, and Kenya
obtained Wellcome Trust funding for pan-
coronavirus mAb isolation, to support local
vaccine development. GIISER Uganda
isolated mAbs for Ebola Sudan, Ebola
Bundibugyo, and Marburg during the 2022
Ebola Sudan outbreak, and GIISER South
Africa is developing Ebola diagnostics.
GIISER Nigeria is isolating mAbs of
therapeutic and diagnostic potential for
Lassa fever. With CEPI-Wellcome funding,
GIISER Uganda is defining immune corre-
lates of protection for Marburg vaccines
and monitoring Ebola Sudan, Marburg,
and Mpox clade Ib. GIISER Ghana and
South Africa are testing novel HIV antibodies
for therapeutics and prevention. Finally, a
collaborative GIISER proposal was funded
through the Epidemic Science Leadership
and Innovation Networks (EPSILONSs)
call to screen bats for viruses with pandemic
potential. GIISER’s links to the CEPI

Centralized Laboratory Network, also sup-
ports responses to Mpox and Marburg in
South Sudan, Burundi, Rwanda, and the
Democratic Republic of Congo. In parallel,
WHQO’s Coronavirus Network (CoViNet)
sites are coordinating training to strengthen
diagnostics and immunology in 17 African
countries, ensuring that regional COVID-19
expertise informs WHO policy. Lastly,
GIISER partnered with the Science for
Africa (SFA) Foundation, to strengthen read-
iness for clinical trials, and enhance African
scientific leadership.

Securing the future of GIISER by
embracing diversity, inclusivity,
equity, and excellence

LMIC science is challenged by talent re-
tention in constrained environments, how-
ever GIISER champions local training to
reduce 'brain drain'. Talent stems from all
walks of life and in Africa, those paths are
often unconventional, but bring valuable
perspectives. GIISER embraces people
from all backgrounds, genders, and re-
gions, with members from 19 African,
Asian, and South American countries, in-
cluding several first-generation graduate
students. Female researchers make up
40-82% of each GIISER team. The work
of 95 GIISER graduate students and post-
doctoral fellows has strengthened local
scientific expertise. Additionally, more
than 39 staff learned and applied ad-
vanced immunology techniques through
GIISER activities (Figure 2). These ad-
vances in regional capacity building are
seeding the next generation of GIISER
leaders with globally scarce skills, and the
potential to expand the network’s footprint
with additional sites (Figure 2).

Conclusions

GIISER demonstrated the transformative
power of collaboration, innovation, and in-
vestment in immunological research
across LMICs. By integrating advanced
immunological tools, enhancing regional
expertise, and catalyzing South-South
partnerships, GIISER bolstered pandemic
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preparedness and, with other networks,
redefined the role of LMICs in global
health. This network made groundbreak-
ing discoveries, while empowering local
scientists. Especially now, in an environ-
ment of reduced focus on infectious
diseases and reduced funding for such
science, GIISER’s success underscores
the importance of continued investment
in regional networks to address current
and emerging infectious threats.
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