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Unravelling parasite & host 

biomarkers for severe malaria
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Who am I? 

BSc of Veterinary
BSc of Biochemistry
MSc in Education
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Who am I? 

PhD in Microbiology
Drug resistance in P. falciparum
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Who am I? 

Research Scientist
Cytoadhesion of P. vivax (Amazon)
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Career Break (1st = 2 years)
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Who am I? 

Highest qualified-cleaner
Best Hostal in Seville (Spain)
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Who am I? 

Senior Microbiologist
Industry experience
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Career Break (2nd = 1 year)
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Who am I? 

Shop-assistant
Started to develop my love for France
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Who am I? 

Postdoctoral Fellow
Genetics in the field (Kenya)
Parasite invasion of RBCs
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Who am I? 

MSCA-Individual Fellow
Co-supervisor of 2 PhD students
(Mali & Cameroon) 
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Submitted



The            Team
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Stagiere CRCN



The Scientific Project
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96% of deaths 
in Africa

240 Million cases

Children at 
high risk!

Only some develop
severe malaria

GLOBAL MALARIA BURDEN

WHO Malaria Report (2021)

Did you know that…? 

Why?

Host genetics & inflammatory processes

Expression of parasite genes (eg. var…)
Not yet fully & broadly understood!

14



96% of deaths 
in Africa

240 Million cases

Children at 
high risk!

GLOBAL MALARIA BURDEN

McDonald, C.R., Weckman, A., et al. Malar J 17, 353 (2018)

Did you know that…? 

Up to

90%

Referred inadequately 

70%

not treated promptly
Biomarker for early

recognition of severe cases? 

Only some develop
severe malaria
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What’s The Plan ? 
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The Plan 

Longitudinal study in Mfou, Cameroon (MLD 2023)

Remarkably well-organised logistisques

Dr. Sandrine Nsango
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The Plan 

Non-infected

2 3 4 5 6Month 10

Longitudinal study in Mfou, Cameroon (MLD 2023)

Monthly monitoring/collection for 6 months
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Non-severe

Severe malaria

Asymptomatic

Pediatric
Hospital



The Plan 

Non-infected

2 3 4 5 6Month 10

Longitudinal study in Mfou, Cameroon (MLD 2023)

Monthly monitoring/collection for 6 months
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Non-severe

Severe malaria

Asymptomatic

Pediatric
Hospital

Before symptoms appear & when those do appear! 



The Plan 

Parasite

Factors contributing to severe malaria
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Host



The Plan 

SeverityParasite

Factors contributing to severe malaria

RBC invasion

Kariuki S*, Marin-Menendez A* et al. Nature 585, 579–583 (2020) 21



The Plan 

Quantify & Compare
invasion abilities of 
wild parasites

Correlation with
clinical data

Parasite

Factors contributing to severe malaria

RBC invasion
Flow cytometry

Kariuki S*, Marin-Menendez A* et al. Nature 585, 579–583 (2020) 22



The Plan 

Expression of: 
- invasion 
- antigenic variation
- unknown?

Parasite population
composition

Correlation with
clinical data

Parasite

Factors contributing to severe malaria

Transcriptomics
scRNAseq
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Parasites circulating in patients from Cameroon

Ngou C*, Marin-Menendez A* et al. submitted to Cell, Host & Microbe (2022)



The Plan 

Factors contributing to severe malaria

Host
1500 proteins

Mass Spectrometry

Kumar, V et al. Nat Comms 6, 823 (2020)

Systemic state
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The Plan 

Breakthrough
Proteomics Technology

Real-time picture of what’s
happening in the body

First pilot study submitted!
+ 85 samples from Cameroon

Factors contributing to severe malaria

Host
7200 proteins
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ssDNA probes > specific
binding to protein targets



… and The Impact ?
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High Dimensional
Unbiased Data

Identify
Dynamic Interactions

Insights into
Severe Malaria

HostParasite

Machine-Learning!

The Impact 

Theo 
Sanderson
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RDT

HostParasite

Improve
Case Management

& Patient Treatment

The Impact (long-term) 
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The Funds 

2022 2024 2025
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Other projects
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Public Engagement

31

Vulgarisation
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What ? 

• Multiple & varied ways



Public Engagement Initiative



Innovation!

Science

Secondary Schools

Simple

Sustainable

1 Sciclist

3 countries

18 weeks

50 Schools

1700 students

www.scicling.org

@Scicling

YOU?

The whole world?

70 agents involved in May

Next action November 7-25th
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• It’s FUN

• It helps to get FUNDS

• It should be an important part of what we do

What for ? 

• Multiple & varied ways



MERCI!  
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