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Table S-1: Parameters for METADOCK 2 adapted for AChE virtual screening
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Table S-2: Configurations of METADOCK 2 utilized in the evaluation, labeled
from M1 to M4

Configurations
M1 M2 M3 M4

INEIni 128 128 256 1024
IIEFlex 20 30 40 50
PEIIni 100 100 50 50
IIEIni 50 150 200 200
PBEIni 100 50 50 100
PWEIni 0 50 50 0
PBESel 50 50 80 100
PWESel 50 50 20 0
PBBCom 30 20 100 15
PWWCom 0 20 10 0
PBWCom 0 20 10 0
PMUCom 20 0 10 0
IMUCom 50 0 30 0
PEIImp 50 50 100 100
IIEImp 200 100 100 50
PBEInc 50 90 50 90
NIREnd 4 4 4 5
MNIEnd 4 4 4 5
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The seminal AChE within insecticide framework was originally published more than 20

years ago for the fruit fly Drosophila melanogaster. The work conducted by Sussman and

coworkers resolved both for the three-dimensional structures of AChE and of its complexes

with two potent inhibitors (Protein Sci. 2000, 9, 1063). It was shown that the insect

AChEs enzyme are rather similar to that of vertebrate but with a smaller active-site size.

More recent X-ray structures are available now in the literature. An excellent example is

the crystal deposited with PDB code 6XYS entitled “Update of native acetylcholinesterase

from Drosophila Melanogaster” (Molecules 2020, 25, 1198). Modelled AChE structure for

cockroach has been compared that recent experimental AChE from Drosophila melanogaster.

Their overall structures are very similar, with a RMSD value of 1.49 Å only. That agreement

further confirms the conservation of the AChE in insects.

Figure S-1: Overlays for the generated AChE target models displayed as cartoons. Color
scheme: Homology model in green, Alphafold structure in white and experimental AChE of
in red.
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Protein Structure Alignment Results: AlphaFold vs. Homology

..........+.........+.........+.........

AlpaFold SSA 13139 1 CCCCCCCEEEEECCCCCCCCEEEEEEECCCCCCCCCCCCC

Homology SSA 2 1 CCCCCCCEEEEECCCCCCCCCEEEEEECCCCCCCCCCCCC

AlpaFold 13139 1 PLSEDCLYINVVAPKPRPRNAAVMVWIFGGGFYSGSATLD

Homology 2 1 PLSEDCLYINVVAPKPRPRNAAVMVWIFGGGFYSGSATLD

..........+.........+.........+.........

AlpaFold SSA 13139 41 CCCHHHHHHHHCCEEEEEECCCCCCCCCCCCCCCCCCCHH

Homology SSA 2 41 CCCHHHHHHHHCCEEEEEECCCCCCCCCCCCCCCCCCCHH

AlpaFold 13139 41 VYDHKTLVSEENVIIVSMQYRVASLGFLFFDTGDVPGNAG

Homology 2 41 VYDHKTLVSEENVIIVSMQYRVASLGFLFFDTGDVPGNAG

..........+.........+.........+.........

AlpaFold SSA 13139 81 HHHHHHHHHHHHHCCCCCCCCCCEEEEEECCHHHHHHHHH

Homology SSA 2 81 HHHHHHHHHHHHHCCCCCCCCCCEEEEEEEHHHHHHHHHH

AlpaFold 13139 81 LFDQLMALQWIHDNIQAFGGNPNNVTLFGESAGAVSVSLH

Homology 2 81 LFDQLMALQWIHDNIQAFGGNPNNVTLFGESAGAVSVSLH

..........+.........+.........+.........

AlpaFold SSA 13139 121 HHHHCCCCCCCEEEEECCCCCCCCCCECHHHHHHHHHHHH

Homology SSA 2 121 HHHHCCCCCCCEEEEECCCCCCCCCCECHHHHHHHHHHHH

AlpaFold 13139 121 LLSPLSRNLFSQAIMESGSPTAPWAIISREESILRGLRLA

Homology 2 121 LLSPLSRNLFSQAIMESGSPTAPWAIISREESILRGLRLA

..........+.........+.........+.........

AlpaFold SSA 13139 161 HHHCCCCCCCCHHHHHHHHHHHCHHHHHHHCCC-CCCCCC
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Homology SSA 2 161 HHHCCCCCCCCHHHHHHHHHHHCHHHHHHHHCCCC-CCCC

AlpaFold 13139 161 EAVGCPSSRSDIRAVIDCLRKKNATDLVNNEWG-TLGICE

Homology 2 161 EAVGCPSSRSDIRAVIDCLRKKNATDLVNNEWGTL-GICE

..........+.........+.........+.........

AlpaFold SSA 13139 200 CCCCCCCCCCCCCCCHHHHHHHCCCCCEEEEEEECCCCHH

Homology SSA 2 200 CCCCCCCCCCCCCCCHHHHHHHCCCCCCEEEEEECCCCHH

AlpaFold 13139 200 FPFVPIIDGAILDGPPQRSLAEKNFKKTNILMGSNTEEGY

Homology 2 200 FPFVPIIDGAILDGPPQRSLAEKNFKKTNILMGSNTEEGY

..........+.........+.........+.........

AlpaFold SSA 13139 240 HHHHHHHCCCCCCCCCCCCHHHHHHHHHHHHCCCCCHHHH

Homology SSA 2 240 HHHHHHHCCCCCCCCCCCCCHHHHHHHHHHHCCCCCHHHH

AlpaFold 13139 240 YFIIYYLTELFRKEENVYVNREEFLRSVRELNPYVNNVAR

Homology 2 240 YFIIYYLTELFRKEENVYVNREEFLRSVRELNPYVNNVAR

..........+.........+.........+.........

AlpaFold SSA 13139 280 HHHHHHHHCCCCCCCHHHHHHHHHHHHHHHHCHHHHHHHH

Homology SSA 2 280 HHHHHHHCCCCCCCCHHHHHHHHHHHHHHHHCHHHHHHHH

AlpaFold 13139 280 QAIVFEYTDWLNPDDPIRNRDALDKMVGDYQFTCNVNEFA

Homology 2 280 QAIVFEYTDWLNPDDPIRNRDALDKMVGDYQFTCNVNEFA

..........+.........+.........+.........

AlpaFold SSA 13139 320 HHHHHHCCEEEEEEECCCCCCCCCCCCCCCCCCHHHHHHH

Homology SSA 2 320 HHHHHHCCEEEEEEECCCCCCCCCCCCCCCCCCHHHHHHH

AlpaFold 13139 320 HRYAETGNNVYMYYFKHRSAGNPWPSWTGVMHGDEINYVF

Homology 2 320 HRYAETGNNVYMYYFKHRSAGNPWPSWTGVMHGDEINYVF
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..........+.........+.........+.........

AlpaFold SSA 13139 360 CCCCCCCCCCCHHHHHHHHHHHHHHHHHHHCCCCEEECCC

Homology SSA 2 360 CCCCCCCCCCCHHHHHHHHHHHHHHHHHHHHCCCCCC--C

AlpaFold 13139 360 GEPLNPAKNYQPHEIELSKRMMRYWANFAKTGNPSMSEDG

Homology 2 360 GEPLNPAKNYQPHEIELSKRMMRYWANFAKTGNPSMS--E

..........+.........+.........+.........

AlpaFold SSA 13139 400 ECCC--CCCCCECCCCCEEEEEECCECEEECCCCHHHHHH

Homology SSA 2 398 CCCCCCCCCCCCCCCCCCEEEECCCCCCCCCCCCHHHHHH

AlpaFold 13139 400 TWTA--TYWPVHTAYGREYLTLDVNSTETGRGPRLKQCAF

Homology 2 398 DGTWTATYWPVHTAYGREYLTLDVNSTETGRGPRLKQCAF

..........+.........+.........+.........

AlpaFold SSA 13139 438 HHH

Homology SSA 2 438 HHH

AlpaFold 13139 438 WKN

Homology 2 438 WKN

RMSD: 0.89 Angstrom
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Protein Structure Alignment Results: AlphaFold vs. PDB=6XYS

..........+.........+.........+.........

AlpaFold SSA 13139 ----------------------------------------

6XYS SSA 45372 3 CCEEECCCCCEEECEEEEECCEEEEEEEEEEECCCCCCCC

AlpaFold 13139 ----------------------------------------

6XYS 45372 3 DRLVVQTSSGPVRGRSVTVQGREVHVYTGIPYAKPPVEDL

..........+.........+.........+.........

AlpaFold SSA 13139 ----------------------------------------

6XYS SSA 45372 43 CCCCCCCCCCCCCCECCCCCCCECCCCCCCCCCCCHHHHH

AlpaFold 13139 ----------------------------------------

6XYS 45372 43 RFRKPVPAEPWHGVLDATGLSATCVQERYEYFPGFSGEEI

..........+.........+.........+.........

AlpaFold SSA 13139 1 -----CCCCCCCEEEEECCCCCCCCEEEEEEECCCCCCCC

6XYS SSA 45372 83 HHHCCCCCCCCEEEEEEECC---CCEEEEEEECCCCCCCC

AlpaFold 13139 1 -----PLSEDCLYINVVAPKPRPRNAAVMVWIFGGGFYSG

6XYS 45372 83 WNPNTNVSEDCLYINVWAPA---NGLPILIWIYGGGFMTG

..........+.........+.........+.........

AlpaFold SSA 13139 36 CCCCCCCCHHHHHHHHCCEEEEEECCCCCCCCCCC-C---

6XYS SSA 45372 156 CCCCCCCCCHHHHHHHCCEEEEEECCCCCCCCCCCCCCCC

AlpaFold 13139 36 SATLDVYDHKTLVSEENVIIVSMQYRVASLGFLFF-D---

6XYS 45372 156 SATLDIYNADIMAAVGNVIVASFQYRVGAFGFLHLAPEMP

..........+.........+.........+.........

AlpaFold SSA 13139 72 --C-CCCCCCHHHHHHHHHHHHHHHCCCCCCCCCCEEEEE
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6XYS SSA 45372 196 CCCCCCCCCCHHHHHHHHHHHHHHHHCCCCCCCCCEEEEE

AlpaFold 13139 72 --T-GDVPGNAGLFDQLMALQWIHDNIQAFGGNPNNVTLF

6XYS 45372 196 SEFAEEAPGNVGLWDQALAIRWLKDNAHAFGGNPEWMTLF

..........+.........+.........+.........

AlpaFold SSA 13139 109 ECCHHHHHHHHHHHHHCCCCCCCEEEEECCCCCCCCCCEC

6XYS SSA 45372 236 ECCHHHHHHHHHHHHHCCCCCCEEEEEECCCCCCCCCCEC

AlpaFold 13139 109 GESAGAVSVSLHLLSPLSRNLFSQAIMESGSPTAPWAIIS

6XYS 45372 236 GESAGSSSVNAQLMSPVTRGLVKRGMMQSGTMNAPWSHMT

..........+.........+.........+.........

AlpaFold SSA 13139 149 HHHHHHHHHHHHHHHCCCCCCCCH---H-HHHHHHHHHCH

6XYS SSA 45372 276 HHHHHHHHHHHHCCCCCCCC--CCCCCCCHHHHHHHHCCH

AlpaFold 13139 149 REESILRGLRLAEAVGCPSSRSDI---R-AVIDCLRKKNA

6XYS 45372 276 SEKAVEIGKALINDCNCNAS--MLKTNPAHVMSCMRSVDA

..........+.........+.........+.........

AlpaFold SSA 13139 185 HHHHHHCC-CCCCCCCCCCCCCCCCCCCCCCHHHHHHHCC

6XYS SSA 45372 314 HHHHHHHCCCCCCCCCCCCCCCCCCCCCCCCHHHHHHH-H

AlpaFold 13139 185 TDLVNNEW-GTLGICEFPFVPIIDGAILDGPPQRSLAEKN

6XYS 45372 314 KTISVQQWNSYSGILSFPSAPTIDGAFLPADPMTLMKT-A

..........+.........+.........+.........

AlpaFold SSA 13139 224 -CCC-EEEEEEECCCCHHHHHHHHHCCCCCCCCCCCCHHH

6XYS SSA 45372 353 CC-CCEEEEEEECCCCCHHHHHHHCCCCCCCCCCCCCCHH

AlpaFold 13139 224 -FKK-TNILMGSNTEEGYYFIIYYLTELFRKEENVYVNRE

6XYS 45372 353 DL-KDYDILMGNVRDEGTYFLLYDFIDYFDKDDATALPRD
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..........+.........+.........+.........

AlpaFold SSA 13139 262 HHHHHHHHHCCCCCHHHHHHHHHHHHCCC-CCCCHHHHHH

6XYS SSA 45372 392 HHHHHHHHHHCCCCHHHHHHHHHHHCCCCCC-C-HHHHHH

AlpaFold 13139 262 EFLRSVRELNPYVNNVARQAIVFEYTDWL-NPDDPIRNRD

6XYS 45372 392 KYLEIMNNIFGKATQAEREAIIFQYTSWEGN-P-GYQNQQ

..........+.........+.........+.........

AlpaFold SSA 13139 301 HHHHHHHHHHCHHHHHHHHHHHHHHCCEEEEEEECCCCCC

6XYS SSA 45372 430 HHHHHHHHHHCHHHHHHHHHHHHHHCCEEEEEEECCCCCC

AlpaFold 13139 301 ALDKMVGDYQFTCNVNEFAHRYAETGNNVYMYYFKHRSAG

6XYS 45372 430 QIGRAVGDHFFTCPTNEYAQALAERGASVHYYYFTHRTST

..........+.........+.........+.........

AlpaFold SSA 13139 341 CCCCCCCCCCCCHHHHHHHCCCCCCCCCCCHHHHHHHHHH

6XYS SSA 45372 470 CCCCCCCCCCCHHHHHHHHCCCCCCCCCCCHHHHHHHHHH

AlpaFold 13139 341 NPWPSWTGVMHGDEINYVFGEPLNPAKNYQPHEIELSKRM

6XYS 45372 470 SLWGEWMGVLHGDEIEYFFGQPLNNSLQYRPVERELGKRM

..........+.........+.........+.........

AlpaFold SSA 13139 381 HHHHHHHHHCCCCEEECCCECCCCCCCCECCCCCEEEEEE

6XYS SSA 45372 510 HHHHHHHHHCCCCC-C---C--CCCCCCCECCECCEEEEC

AlpaFold 13139 381 MRYWANFAKTGNPSMSEDGTWTATYWPVHTAYGREYLTLD

6XYS 45372 510 LSAVIEFAKTGNPA-Q---D--GEEWPNFSKEDPVYYIFS

..........+.........+.........+.........

AlpaFold SSA 13139 421 CC---ECEEECC-CCHHHHHHHHH--------
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6XYS SSA 45372 544 CCCCCCE-EEHHHH-HHHHHHHHHHHHHHHHC

AlpaFold 13139 421 VN---STETGRG-PRLKQCAFWKN--------

6XYS 45372 544 TDDKIEK-LARGPL-AARCSFWNDYLPKVRSW

Alignment RMSD: 1.49 Angstrom
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