Supplementary Information S1. GenBank accession numbers of the silverleaf whitefly Bemisia tabaci ace-1 genes. Field strain designation, the
predicted sensitivity” (R: resistant; S: susceptible) of the analyzed B. tabaci populations from Egypt are provided

Accession Number Strain Locality (Governorate) Coordinates Sensitivity Amino acid
nucleotide protein designation R/S 3921
LC199300.1 BAW19578.1 Egy-B (res. lab) R W
LC199301.1 BAW19579.1 HS-S (sus. lab) X Y F
LC199302.1 BAW19580.1 Beb Beheira 3418867.71  280123.626 R w
LC199303.1 BAW19581.1 Bwn Beheira 3362316.078 246182.98 F
LC199304.1 BAW19582.1 Dmg Dakahlia 3394642.967 335258.342 F
LC199305.1 BAW19583.1 Dbq Dakahlia 3454816.031 341340.995 R W
LC199306.1 BAW19584.1 Fsn Faiyum 3257451.651 295005.12 F
LC199307.1 BAW19585.1 Fas Faiyum 3234668.212 285418.568 R W
LC199308.1 BAW19586.1 Fib Faiyum 3248639.659 274272.467 R W
LC199309.1 BAW19587.1 Gzf Gharbia 3396906.492 330704.557 F
LC199310.1 BAW19588.1 Gkt Gharbia 3423020.657 304956.928 R W
LC199311.1 BAW19589.1 Qgb Qalyubia 3339945.873 326113.753 F
LC199312.1 BAW19590.1 Qbn Qalyubia 3376932.623 328268.213 R W
LC199313.1 BAW19591.1 Mym Minya 3069341.048 283897.883 R W
LC199314.1 BAW19592.1 Myi Minya 3175623.75  283504.66 R W
LC199315.1 BAW19593.1 Mys Minya 3123464.44  274247.874 F
LC199316.1 BAW19594.1 Mbs Menoufia 3390934.3 320834.183 R W
LC199317.1 BAW19595.1 Mas Menoufia 3350187.134 306771.746 R w

“Based on Alon et al. (2008): designation of B. tabaci acel-type acetylcholinesterase sensitivities to different insecticides. Arrangement order of localities follows the
descending order of the assigned GenBank accessions.

T As per Alon et al. (2008), the substitution of the amino acid residue phenylalanine (F) with tryptophan (W) (F392W) confers resistance to organophosphates, i.e., the
resistant alleles have tryptophan in this position of the full-length AChE1 protein sequence, while susceptible alleles retain the phenylalanine residue. The same nomenclature
was used by Zhang et al. (2012) and Hopkinson et al. (2020).
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Supplementary Information S2. Alignment of the AChEs’ prototype model (Torpedo californica AChE,
TcAChE) and B. tabaci AChE1 (BtAChE1). In the substrate binding domain, black triangles indicate
amino acid residues that have the same position in both sequences. Red and blue triangles indicate

amino acid residues from B. tabaci and T. californica sequences, respectively. The amino acid residues
forming the catalytic triad (active site) of BtAChE1 are S262, E388, and H501. The dagger (1) and
double dagger (¥) symbols indicate numbering in TcAChE and BtAChE1l sequences, respectively.

Sequence gaps were excluded from numbering.



Rhipicephalus microplus (Cattle tick) ncbi:JAC59086

————————— Pediculus humanus corporis (Body louse) ncbi:BAF46104
r Rhopalosiphum padi (Bird cherry-oat aphid) ncbi:AAT76530

Aphis citricidus (Brown citrus aphid) ncbi:ALS35348
Bemisia tabaci (Sweetpotato whitefly) ncbi:BAW19581 S Bwn
Bemisia tabaci (Sweetpotato whitefly) ncbi:BAW19579 S HS-S
Bemisia tabaci (Sweetpotato whitefly) ncbi:BAW19582 S Dmg
Bemisia tabaci (Sweetpotato whitefly) ncbi:BAW19584 S Fsn
Bemisia tabaci (Sweetpotato whitefly) ncbi:BAW19587 S Gzf
Bemisia tabaci (Sweetpotato whitefly) nchi:BAW19589 S Qgb
Bemisia tabaci (Sweetpotato whitefly) ncbi:BAW19593 S Mys
Bemisia tabaci (Sweetpotato whitefly) ncbi:BAW19591 R Mym
Bemisia tabaci (Sweetpotato whitefly) ncbi:BAW19585 R Fas
_I'Bemisia tabaci (Sweetpotato whitefly) ncbi:BAW19586 R Fib
Bemisia tabaci (Sweetpotato whitefly) ncbi:BAW19595 R Mas
Bemisia tabaci (Sweetpotato whitefly) ncbi:BAW19580 R Beb
Bemisia tabaci (Sweetpotato whitefly) ncbi:BAW19578 R B
Bemisia tabaci (Sweetpotato whitefly) nchi:BAW19583 R Dbq
Bemisia tabaci (Sweetpotato whitefly) ncbi:BAW19588 R Gkt
Bemisia tabaci (Sweetpotato whitefly) nchi:BAW19590 R Qbn
Bemisia tabaci (Sweetpotato whitefly) nchi:BAW19592 R Myi
Bemisia tabaci (Sweetpotato whitefly) nchi:BAW19594 R Mbs
il Bemisia tabaci (Sweetpotato whitefly) ncbi:ABV45412 R B

Bemisia tabaci (Sweetpotato whitefly) ncbi:ABV45413 8§ SUD

77‘ Nilaparvata lugens (Brown planthopper) ncbi:AFC88123

Sogatella furcifera (White-backed planthopper) ncbi:AGN31550

Liposcelis paeta (Grain psocid) ncbi:ADAG0183
— Locusta migratoria manilensis (Oriental migratory locust) ncbi:ABY75631
i _I Periplaneta americana (American cockroach) ncbi:ALJ10969
Blattella germanica (German cockroach) ncbi:ABB89946

Bombyx mori (Silk moth) refseq:NP_001037380
+ Spodoptera exigua (Beet armyworm) ncbi:AGO59308
Ik Helicoverpa armigera (Cotton bollworm) nchi:AAY59530
a Cydia pomonella (Codling moth) ncbi:ABB76667
Chilo suppressalis (Asiatic rice borer moth) ncbi:ABO38111
Plutella xylostella (Diamondback moth) ncbi:AAY 34743
Leptinotarsa decemlineata (Colorado potato beetle) ncbi:AEI70751
I{ Apis mellifera (Honeybee) ncbi:ANT80563

Harpegnathos saftator (Jerdon's jumping ant) ncbi:EFN89510
L Tremex fuscicornis (Tremex wasp) ncbi:AKM70918
‘l Culex quinquefasciatus (Southern house mosquito) ncbi:AFR68411
i Culex pipiens pallens (Mosquito) ncbi:AAV28503
11— Aedes aegypti (Yellowfever mosquito) ncbi:ABNQ9910

Anopheles gambiae (African malaria mosquito) ncbi:AJZ73939

Ctenocephalides felis (Cat flea) ncbi:CBI832507

Supplementary Information S3. Molecular phylogeny of AChE1 from B. tabaci alongside with
some other insect species, constructed with the neighbor-joining method. Cluster reliability
was assessed with the nonparametric bootstrapping (10000 iterations). Branch labels refer to
species, common name, GenBank accession number; the status (R; resistant, S; susceptible)
of the B. tabaci tested strains is indicated. The evolutionary distance among species is shown
at the bottom of the figure. The tree was rooted with AChE1l of the tick Rhipicephalus
microplus as an outgroup.
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Supplementary Information S4. Occurrence of mutations in specific segments of AChEl-type
acetylcholinesterases from a range of insects, ticks, and mites according to ESTHER database.
Variations in certain amino acid residues (particularly the hollow and black boxed ones) are
represented. Question marks (?) indicate the position where the mutation has occurred in the aligned
sequence and was correlated to the insecticide resistance. Exclamation points (!) highlight the other
mutations points that were not related to insecticide resistance. The analysis encompasses some
selected insect AChE1s resistant to organophosphates and/or to carbamates. Numbering the amino
acid residues in the selected B. tabaci sequence segments from the present study follows the grey-
shaded B. tabaci resistant allele sequence (ABV45412.1) (Alon et al. 2008).

Alon M, Alon F, Nauen R, Morin S (2008) Organophosphates' resistance in the B-biotype of Bemisia
tabaci (Hemiptera: Aleyrodidae) is associated with a point mutation in an acel-type
acetylcholinesterase and overexpression of carboxylesterase. Insect Biochem Mol Biol 38:940-949.
https://doi.org/10.1016/].ibmb.2008.07.007
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Supplementary Information S5. The average binding energies of the different organophosphate (A-K) and carbamate (L-V) pesticides in the wild type (WT)
and in the eleven studied mutants (F392W, S369W, L370V, C316W, P317G, P317F, G251D, N252R, P253S, C329S, and L330T).
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