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Humans can acquire immunity

Adapted from Marsh 2006, Parasite Immunol.



Humans can transfer immunity

Days

Adapted from Cohen et al., 1961 Nature

Gambian gamma globulin

Untreated

Gamma-free serum

M
e

a
n

 t
ro

p
h

o
z
o

it
e

c
o

u
n

t 
/ 

c
.m

m

UK gamma globulin



fredhutch.org
5



Plasmodium falciparum merozoite

Adapted from Bannister 2000, Parasitology Today
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Make malaria history through vaccination

• Vaccine candidate discovery

• Correlates of protection

• Mechanisms of protection



CHMI: Transformative for Science in Africa

Day 0: inject sporozoites

Day 0-6: liver incubation

Days 7 onwards: monitor parasites

Use Daily qPCR to quantify parasites



Epi-Intel:  volunteer selection 
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Volunteer characteristics

• Healthy young adults : aged 18 – 45 years

• N = 142 (70% Male)

• Range of previous exposure to malaria

• Excluded sickle cell trait
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10Kapulu et al 2021, JCI Insight 13



Kruskal-Wallis test

Anti-merozoite total IgG mirrors outcome
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Anti-merozoite IgG predominantly cytophilic

P<0.0001 P<0.0001 P<0.0001 P=0.0002
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Antibodies and Effector Function

ADRB activity ADCC activityRings phagocytosisComplement activity 
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IgG Fc function strongly predicts protection
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Musasia 2022, Nat Commun;   Odera 2023, Sci Transl Med;   Nkumama 2024, Immunity
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IgG Fc function: individual mechanisms
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Musasia 2022, Nat Commun;   Odera 2023, Sci Transl Med;   Nkumama 2024, Immunity



Kruskal-Wallis test
Log-rank test
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Nkumama 2024, Immunity

Breadth of IgG Fc fx



• Human challenge platform: powerful demonstration of immunity

• Merozoite IgG (ELISA) is the strongest predictor of protection

• Cytophilic IgG1 & IgG3 important

• IgG Fc mechanisms strongly predict protection; GIA does not 

• Breadth of Fc activity mirrors merozoite IgG; delineates clinical immunity 

Specific merozoite antigens for vaccine design? 

23

IgG Fc fx-guided vaccine design 



KILChip © :  Custom Protein Microarray
Basic Science: Must Grow in Africa

Kamuyu et al 2018, 

Frontiers in Immunology

Lidya Nyamako

Research Officer



Antibody responses heterogenous

Ogwang 2026
In press



Comment faites-vous vos lasagnes ?



Analytical Approaches to Identify 
Immune Correlates of Protection

Data Scientists: Must Grow in Africa



Prioritized six merozoite antigens

33 antigens
altogether

Ogwang, Nkumama, Mwai, et al 2026
Nature Communications, In press



Combinations of Antibodies
Are these better markers of protection than 

individual responses? 



Antibodies to 
five antigens 
predict 
complete 
protection

Analysis involves only top 6 antigens



Selected pairs of 
antibodies also 
predict complete 
protection

Analysis involves only top 33 antigens



Antigens important within combinations

Ogwang 2026, Nature 
Communications, In press



Antigen-specific function???



Mann Whitney test
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IgG Fc fx induced by MSP1

Rosenkranz 2024, Life Sci Alliance



Which antibody properties important?

Epitope

Specificity 

Monoclonal Abs 

IgG subclass

Glycosylation 

Structural Biology

B cell biology

B cells
Glycomics

FcYRs

Malaria sero-epidemiology 

Functional assays

Fab

Fc



Catalyze the African 
vaccine manufacturing ecosystem

UK Vaccine Networks
UKVN



African-led 
African-owned 

Design and Development

Clinical Trials and Regulation

Manufacturing and Distribution  

Business Entrepreneurship & 
Innovation

Our Vision

Ambition Agency
Autonomy Sustainability



Make malaria history!

f.osier@imperial.ac.uk

Define Understand Products Intervene Implement

Training and Capacity Building: Beyond Clinical Trial Sites
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