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Fig. S1: Sampling sites in the Sahel region of the four countries.  

 

 



 

 

 

Fig. S2: Summary of total number of reads for each sample and distribution of 

trimmed read length for forward (R1) and reverse (R2) reads and reads 

unpaired after trimming (R0). 



 

Fig. S3: Venn diagrams comparing the summary the differentially expressed 

(DE) genes between resistant (R), unexposed (C) and susceptible (S) samples 

with a transcription ratio log2FC ≥ 1 in either direction, and a corrected p value 

< 0.05. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. S4: Principal component analysis of the 500 most variable genes from all 
RNAseq experimental arms in the data from the four countries. 
 



 

Fig. S5: A heatmap showing the top 50 overexpressed genes in An. coluzzii populations 

from the Sahel region of each country. a. for Nigeria b., c. and d. for Niger, Chad and 

Cameroon. Several genes including chymotrypsins, CYP450s, aquaporins, glutathione S-transferases 

and carboxylesterases are commonly upregulated across the Sahel of the four countries.   



 

 

 
 
 
 



 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 



 
 

 
 
 



Fig. S6: Revigo Scatter and Table Views of the GO terms over-represented in all 
comparisons (R vs S, R vs C and C vs S) for data from Nigeria, Niger, Chad and 
Cameroon.  

 



 

Fig. S7: Validation of RNA-seq results using qRT-PCR: correlation between RNA-seq fold 

changes and those obtained from qRT-PCR for 12 metabolic resistance genes.  

 

 

 



Fig. S8: Polymorphism analysis of full length cDNA of CYP6Z2. a. Summary statistics for 

polymorphisms of CYP6Z2 cDNA across the Sahel countries. n = number of sequences (n); S, 

number of polymorphic sites; h, haplotype; Hd, haplotype diversity Syn, Synonymous mutations; 

Nonsyn, Non-synonymous mutations; π, nucleotide diversity (k= mean number of nucleotide 

differences); Tajima’s D and Fu and Li’s D statistics, ns, not significant. b. CYP6Z2 cDNA 

haplotypes and its frequencies, c. a maximum likelihood phylogenetic tree of CYP6Z2 cDNA 

sequences.  

 

 

 

 

 

 

 

 

 

 

 

 



Fig. S9: Comparative alignment of the GSTe2 5’-UTR fragments from the various 

haplotypes, showing putative transcription factors binding sites (blue boxes), and 

polymorphic positions (in red and highlighted in pink). The arthropod Inr consensus 

sequence is in green box, the transcription start site indicated with red arrow, and the 3’-UTR of 

GSTe1 and 5’-UTR of GSTe2 indicated with dashed lines.  

 

 

 

 

 

 

 

 



 

Fig. S10: Genetic variability of the GSTe2 5’-UTR fragments from Nigeria, Niger, 

Chad, Cameroon and Ngoussou populations. a. the six haplotypes of the 5’-UTR with 

respective frequencies, b. polymorphic positions with numbers on top indicating the nucleotide 

position in the 351 bp fragment, c. maximum likelihood phylogenetic tree of the 90 sequences, 

showing the DDT-alive sequences with mutations forming a clade specific to its phenotype.  

 

 

 

 



 

Fig. S11: qRT-PCR validation of the overexpression of GSTe2 and CYP6Z2. The 

relative expression of the GSTe2 and CYP6Z2 in the experimental transgenic D. 

melanogaster in relation to control flies. Data shown are the mean ± standard deviation (n = 

6). 


