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161 participants enrolled for CHMI: 
- Ahero - moderate to high malaria transmission (n=15)
- Kilifi South - moderate malaria transmission (n=111)
- Kilifi North - low to no malaria transmission (n=35)    

142 participants included for qPCR analysis

19 participants excluded due to:
- Presence of non-challenge parasite strain (n=7)
- Elevated anti-malarial drugs in plasma (n=12)

Direct venous inoculation with 3.2x103 
Plasmodium falciparum sporozoites (PfSPZ) 

161 participants completed CHMI

1 participant excluded due to unsuccessful 
genotyping for Dantu

Figure 1. Study design and participant recruitment.
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Figure 2. The impact of human genotype on parasite growth. Following inoculation of volunteers with Pf sporozoites, parasitaemia was monitored 
by quantitative PCR (y-axis) over the full duration of the study (x-axis). The different panels indicate the specific variants that were studied. The red 
dots indicate only the individuals that exhibited febrile symptoms and met treatment criteria. The different genotype groups for all the variants are 
categorised as ‘Homozygous reference’ for individuals with two copies of the reference allele (red lines), ‘Heterozygous’ for individuals with one copy 
of the reference allele and one copy of the derived allele (green lines), and ‘Homozygous derived’ for individuals with two copies of the derived allele 
(blue lines). αα/αα, no α-thalassaemia; −α/αα, heterozygous α-thalassaemia; −α/−α, homozygous α-thalassaemia. * For G6PD, male and female were 
combined as C/CC = normal (wild type hemizygous males and homozygous females), CT = carrier females, and T/TT = G6PD-deficient hemizygous 
males and homozygous females. All volunteers were typed for all variants, and any one individual may carry a mixture of genotypes – the potential 

Figure 2 continued on next page
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confounding effect of this was controlled for in multivariate analysis. The tables adjacent to each plot show the results from Fisher’s exact tests 
investigating differences in the proportion of participants that reached the pre-defined treatment threshold of 500 parasites/μl (n) compared to the total 
number within each genotype category (N).

Figure 2 continued
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Figure 3. The impact of each gene variant on the requirement for malaria treatment.  
The proportion of individuals in each genotype category that required treatment over the course of the controlled 
human malaria infection (CHMI) study is shown on the y-axis. The number of treated individuals out of the total 
number in each genotype group is given in parenthesis above the bar graphs, while the p values from the Fisher’s 
exact tests comparing the differences in proportions of individuals that required treatment across genotype groups 
are also given above the bar graphs.



 ﻿Research article﻿﻿﻿﻿﻿ Genetics and Genomics | Microbiology and Infectious Disease

Kariuki et al. eLife 2023;12:e83874. DOI: https://doi.org/10.7554/eLife.83874 � 6 of 8

-1

0

1

2

3

4

an
ti-

sc
hi

zo
nt

 a
nt

ib
od

ie
s

non-Dantu Dantu heterozygote Dantu homozygote

p=0.659

Figure 3—figure supplement 1. No differences in anti-schizont antibody levels were found across Dantu 
genotype groups.  
The log-transformed anti-schizont antibody data were compared across Dantu genotype groups using a 
multivariate model with adjustments for other variant genotypes and location of residence.



 ﻿Research article﻿﻿﻿﻿﻿ Genetics and Genomics | Microbiology and Infectious Disease

Kariuki et al. eLife 2023;12:e83874. DOI: https://doi.org/10.7554/eLife.83874 � 7 of 8

0

2500

5000

7500

10000

Dantu genotype group

M
ax

im
um

 p
ar

as
ita

em
ia

 (p
ar

as
ite

s/
µl

)

Non-Dantu
Dantu Heterozygote
Dantu Homozygote

*

Dantu genoytpe Non-Dantu 
(n=86)

Dantu Heterozygous 
(n=20)

Dantu Homozygous 
(n=2)

P-value
overall

P-value
non-Dantu vs 
Dantu
Heterozygous

P-value
non-Dantu vs 
Dantu
Homozygous

n/N (%) 86/111 (77.5%) 20/27 (74.1%) 2/3 (66.7%) 0.745 0.125 0.258

Maximum 
Parasitaemia
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Figure 4. Peak parasitaemias were lower in Dantu variant carriers.  
Maximum parasitaemia values for individuals across Dantu genotype groups, with dashed line indicating the 
treatment threshold of 500 parasites/μl. The table below the figure shows the numbers and frequencies of 
individuals in each genotype category that were PCR-positive over the course of the controlled human malaria 
infection (CHMI) study. n = the number of participants that were PCR-positive; N = the total number within the 
genotype category. Statistical comparisons of proportions of PCR-positive individuals across genotype groups 
and pairwise comparisons between genotype groups were performed using the Fisher’s exact test. Statistical 
comparisons of maximum and median parasitaemia between genotype groups were performed using the Kruskal–
Wallis test, and post-hoc Dunn’s test for pairwise differences between the genotype groups.
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Figure 5. Time to treatment was longer in Dantu variant carriers.  
The impact of each gene variant on time to treatment was analysed by (a) Kaplan–Meier survival curves, with 
univariate comparisons across genotype groups performed using the Log-Rank test and (b) multivariate Cox 
regression models, with each variant genotype coded as zero, one, or two copies of the homozygous derived 
allele in an additive model, adjusting for the other four malaria-protective variants, anti-schizont antibody 
concentration, and location of residence. Pairwise analysis compared the time to treatment in the heterozygous- 
and homozygous-derived genotypes to the homozygous reference genotype.


