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Figure S1: Linkage maps of Family 1 (♀susceptible x ♂resistant) and Family 10 (♀resistant x 

♂susceptible). Loci that are statistically associated with pyrethroid resistance appeared in boxes with 

their P values. 
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Figure S2:  Plot of mortality as a function of alleles inherited from susceptible parents at loci associated to resistance at F6 generation for Family 1 (S2A) 

and Family 10 (S2B) and at F8 generation for Family 1 (S2C) and in Family 10 (S2D).
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CYP6P4a    MDFLGYVLTAFVFVVSIAYLYLRSRHNYWRDRGIPYARGKPHLFMGHMEQFSTKHGSYIN 60 

CYP6P4b    MDLLGYVLTAFVFVVSIAYLYLRSRHNYWRDRGIPYARGKPHLFMGHMEQANTKHTSYIN 60 
 

CYP6P4a    QEIYQDLKSRGEAFGGISFFFLPGLMVVDPELVKTILVKDFNVFHDRGVFNDAKSDPLSA 120 

CYP6P4b    QEIYQDLKSRGETFGGMNIFLLPGLVVVDPELVKTILVKDFNVFHDRGVFNDAKSDPLSA 120 
 

CYP6P4a    HLFALEGPEWRVLRQKLTPTFTSGRMKQMFGTIQQVAQEFLKYMNENCHREMEMKDVLAR 180 

CYP6P4b    HLFALEGPEWRVLRQKLTPTFTSGRMKQMFGTIQQVAQEFLKYMNENCHREMEMKDVLAR 180 
 

CYP6P4a    FTTDVIGTCAFGIECNTLKNPDSEFLKYGNKVFEQDTVLMVKFVFATVFKGLAKRIGVKL 240 

CYP6P4b    FTTDVIGTCAFGIECNTLKNPDSEFRKYGNKVFEQDAVIMVKFVFVMMFKGLAKRIGVKL 240 
 

CYP6P4a    TDEGVERFFLQVVRDTVQYREMNNVQRNDFMNLLLQIKNKGYLDERDIGANDNLKGETAM 300 

CYP6P4b    TDEGVERFFLQVVRDTVQYREMNNVQRNDFMNLLLQIKNKGYLDERDIGANDNLKGETAM 300 
 

CYP6P4a    TLNELAAQVFVFFLAGFETSSTTMNFCLYELAKNPDIQERLREEIERGVEDHGGQVTYEM 360 

CYP6P4b    TLNELAAQVFVFFLAGFETSSTTMNFCLYELAKNPDIQERLREEIERGVEDHGGQVTYEM 360 
 

CYP6P4a    VMNNQYLDNVINETLRKYPPIESLSRVPIRDYTIPGTKHVIPKDTLVQLPVYAIQRDPEF 420 

CYP6P4b    VMNNQYLDNVINETLRKYPPIESLSRVPIRDYTIPGTKHVIPKDTFIQIPVYAIQRDPEF 420 
 

CYP6P4a    YPEPDQFNPDRFLPEEVKQRHPYVFLPFGEGPRICIGLRFGMMQTKLGLITLLRNFRFSP 480 

CYP6P4b    YPEPDQFNPDRFLPEEVKQRHPYVFLPFGEGPRICIGLRFGMMQAKLGLITLLRNFRFSP 480 
 

CYP6P4a    SSQTPSELVFDPKSFILSPSTGNYLKIDKL--- 510 

CYP6P4b    SSQTPSELVFDPKSFILSPTTGNYLKVDKIEGF 513 

 

 

CYP6P9a    MELINVVLAAFIFVVSAVYLFIRNKHNYWKDNGFPYAPNPHFLFGHAKGQAQTRHAADIH 60 

CYP6P9b    MELINVVLAAFIFVVSAVYLFIRNKHNYWKDNGFPYAPNPHFLFGHAKGQAQTRHAADIH 60 
 

CYP6P9a    LELYKKFKQRRERYVGMSQFMIPSLLVIDPELVKTILVKDFNVFHDHGVFNNARDDPLSA 120 

CYP6P9b    LELYKKFKQRGDRYVGMSQFIIPSVFVIDPELVKTILVKDFNIFHDRGVFTNARDDPLSG 120 
 

CYP6P9a    HLFALEGNPWRLLRQKLTPTFTSGRMKQMFGTLWDVALELDKYMEENYRQPDIEMKDVLG 180 

CYP6P9b    HLFALEGNPWRLLRQKLTPTFTSGRMKQMFGTLWDVALELDKYMEENYRQPDIEMKDVLG 180 
 

CYP6P9a    RFTTDVIGTCAFGIECNTLKTPDSEFRKYGNKAFEFNLMIILKTFLASAYPSLVRKLRMK 240 

CYP6P9b    RFTTDVIGTCAFGIECNTLKTPDSEFRKYGNKAFELDLLIMMKFFFASAYPSLVRKLRMK 240 
 

CYP6P9a    ITFDDVEQFFLKIVKETVEYRESNNIKRNDFMNLLLQIKNKGKLDDSDDGSVGKGEVGMT 300 

CYP6P9b    ITFDDVEEFFVKIVRETVNYREMNNVKRNDFMNLLLQIKNKGKLDDSDDGSVGKGEVGMT 300 
 

CYP6P9a    QRELAAQAFIFFLAGFETSSTTQSFCLYELAKNPDIQERLRQEINQAIEENDGQVTYDVA 360 

CYP6P9b    QLELAAQAFVFFLAGFETSSTTQSFCLYELAKNPDIQERLRQEINQAIEENDGQVTYDVA 360 
 

CYP6P9a    MNIQYLDNVINETLRKYPPVESLSRVPSVDYVIPGTKHVIPKRTLVQIPVHAIQHDPEHY 420 

CYP6P9b    MNIQYLDNVINETLRKYPPVESLNRVPSVDYVIPGTKHVIPKRTLVQIPVHAIQHDPEHY 420 
 

CYP6P9a    PDPERFDPDRFSPEEVKKRHPFTFLPFGEGPRVCIGLRFGVMQTKVGLITLLRKFRFSPS 480 

CYP6P9b    PDPERFDPDRFSPEEVKKRHPFTFLPFGEGPRVCIGLRFGVMQTKVGLITLLRKFRFSPS 480 
 

CYP6P9a    ARTPDCVKFDPKMIILSPIAGNYLKVEKL 509 

CYP6P9b    ARTPDCVTFHPKMITLSPIAGNYLKVEKV 509 

 

Figure S3: Amino acid sequence comparison of the two copies of CYP6P4 (S3A) and CYP6P9 (S3B) 

obtained from the sequencing of a BAC clone of An. funestus. Amino acid changes are highlighted in 

black. 
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Figure S4: Neighbour joining tree showing the phylogeny of P450 genes from the sequenced BAC 

clone of An. funestus and homologs in An. gambiae and An. minimus. The g letter beside a P450 

indicates that it belongs to An. gambiae while the m letter indicates An. minimus. Nodes with >70% 

bootstrap support (10000 replicates) are indicated. Genes with a and b designation are very recent 

duplication and have not yet been assigned individual gene names. 



 

 Figure S5: Gene expression patterns of some of the 30 tested P450 genes in females (A), males (B), Pupae (C) and in larvae (D) of the resistant strain 

FUMOZ and the susceptible strain FANG from qPCR experiments. The normalised expression ratio of each gene against the SP7 gene is represented on 

the primary vertical axis while the secondary vertical axis (curve) represents the fold change of each gene between FUMOZ and FANG. Significant 

differential expressions are indicated by asterisks: *** for P<0.001 and **if P<0.01. 
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Figure S6: Phylogenetic trees showing the relationships among the haplotypes observed from the 

sequencing of a 2584 DNA fragment of CYP6P4 (A) and a 2229 bp DNA fragment of CYP6P9 (B) in 

both pyrethroid resistant and susceptible samples of An. funestus. The trees were constructed by using 

the Neighbour-joining method. The distances represent the number of base substitutions per site. The 

bootstrap values obtained with 10000 replicates are shown at the nodes in percentages. “Susceptible 

haplotypes” means haplotypes observed in susceptible individuals while “resistant haplotypes” is for 

haplotypes observed in resistant individuals. 

Susceptible haplotypes 

Resistant haplotypes 

A 

B 


