S1 Fig. Alignment of tryptophan 2,3-dioxygenase (TO) polypeptide sequences from various insect species. TO
polypeptide sequences from Heliothis virescens (PCG74852.1), Spodoptera litura (XP_022823393.1), Plodia
interpunctella (AAR24625.1), Bicyclus anynana (XP_023952864.1), Papilio polytes (XP_013141355.1), Bombyx
mori (XP_004922659.1), Anopheles darlingi (ETN63322.1), Anopheles gambiae (XP_312204.2), Aedes aegypti
(AAL37360.1), Neodiprion lecontei (XP_015514842.1), and Zootermopsis nevadensis (XP_021924784.1) were
downloaded from National Center for Biotechnology Information and aligned using AlignX module of Vector NTI
Advance 11.5 suite (Invitrogen). Identical amino acids are indicated by red text with yellow background. A block of
similar amino acids are shown in black text with green background, conservative amino acids are shown in dark blue
text, and non-similar amino acids are shown in black text. Alignment gaps are indicated by a hyphen (-). Tryptophan
dioxygenase domain is underlined.

1 80
H. zea (1) —MACPMRSILD S GDCLGNEAGMLYGEYTMLDKLLSAQRMLSAESSKP-VHDEHLFIVTHOAYELWEFKQITFEVDS
S. litura (1) -MACPMRSMMDESSAQ! GNHLGNEAGMLYGEYLMLDKLLSAQRMLSIESSKP—VHDEHLFI THOQAYELWFKQIIFEVDS
B. mori (1) —MACPMRSIID INGOEGAHLGNEAGMLYGEYLMLDKLLSAQRMLSAESSKP-VHDEHLFIETHQAYELWFKQIIFEVDS
H. virescens (1) —MACPMRSVMDDSTIQ GNHLGNEAGMLYGEYLMLDKLLSAQRMLSAESSKP-VHDEHLFIVTHQAYELWFKQIIFEVDS
P. interpunctella (1) -MACPMRSMNDSS--OBGSCLGNEAGMLYGEYLMLDKLIL, QRMLSAESSIP—AHDEHLFIVTHQAYELWFKQIIIEVDS
P. polytes (1) -MACPMRSVMDDSGAOQ! GSHLGNEAGMLYGEYLMLIKLL ORMLSAESSKP-VHDEHLFIVTHQAYELWFKQIIFEVDS
B. anynana (1) -MACPMRSVTDDS-AQOBGDHLGNEAGMLYGEYLMLDKLLSAQRMLSAESSKP-VHDEHLFIVTHQAYELWFKQIIFEVDS
A. aegypti (1) - CPIGNHNGDP——QGGQRLGSEAGMLYGEYLMLDK LSAQRMLSVESNKP-VHDEHLFIVTHQAYELWFKQIIFEBDS
A. darlingi (1) PMRSGEFVDS-VQGGHHLGSEAGMLYGEYLMLDKMLSAQRMLSVEGKKP-VHDEHLFIVTHQAYELWFKQITIFERDS
A. gambiae (1) -MSCPMRSEBFVDS-VQGGHHLGSEAGMLYGEYLMLDKMLSAQRMLSVEGKKP-VHDEHLFIVTHQAYELWFKQIIFEEDS
Z. navadensis (1) MNSCVETNETDIS--QEEDQLDGOAGMLYGEYLQLD LNAQRMLSARINHP—VHDEHLFIITHQAYELWFKQIIFE DS
N. lecontei (1) -MACPMRN GGIDTIQ GDQLTEGPGMLYGEYLRLDK] LSAQRMLSIQCGEEGVHDEHLFIVTHQAYELWFKQIIFE DS
81 160
H. zea (79) VRALLDVE--GLDESHTMEILKRILNRIVLILKLLVDQVMILETMTPLDFMDFRNYTLRPASGFQSTOFRLLENKLGLKQATL
S. litura (79) VRALLDVE—GLDESHTMEILKRLNR.VLILKLLVDQVMILETMTPLDFMDFRNYLRPASGFQSLQFRLLENKLGLKQAL
B. mori (79) VRALLNVE--GLDESHTMEILKRLNRIVLILKLLVDQVMILETMTPLDFMDFRHYLRPASGFQSLOQFRLLENKLGLKQAL
H. virescens (79) VRALLDVE——GLDESHTMEILKRLNRIVLILKLLVDQVMILETMTPLDFMDFRNYLRPASGFQSLQFRLLENKLGLKQAL
P. interpunctella (77) VRSLLDVE--GLDESHTMEILKRLNRIVLILKLLVDQVMILETMTPLDFMDFRNYLRPASGFQSLOFRLLENKLGLKQAL
P. polytes (79) VRSLLDVE--GLDEGHTMEILKRLN VLILKLLVDQVMILETMTPLDFMDFRHYLRPASGFQSLQFRLLENKLGLKQAL
B. anynana (78) VRTLLDVE——GLDESHTMEILKRLN VLILKLLVDQVMILETMTPLDFMDFRHYLRPASGFQSLQFRLLENKLGLKQAL
A. aegypti (77) RILFSTE——H SRTEEILKRLNRI ILKLLVDQVPILETMTPLDFMDFRDILSPASGFQSLQFRLLENKLG KTEH
A. darlingi (78) ERVLEFSTE--H ESRT EILKRLNRIVMILKLLVDQVPILETMTPLDFMDFRDYLSPASGFQSLOQFRLLENKLGMKSEH
A. gambiae (78) ERDLFSTE--HEEESRTHEILKRLNRIVMILKLLVDQVPILETMTPLDFMDFRDYLSPASGFQSLOFRLLENKLGMKSEH
Z. navadensis (78) VRAKENTEDLVLDESQ QEILKR.NRIVLILKLLVDQVMILETMTPLDFMDFRNYLSPASGFQSLQFRLLENKLG KQEH
N. lecontei (80) VRALENTE--GLDESRTHEILKRLNRIVLILKLLVDQVMILETMTPLDFMAFRDYLCPASGFQSLOQFRLLENKLGLLQEH
161 240
H. zea (157) RVKYNQSYQTVEGDDPEAMDAILQKSEQEPATLLALIERWLERTPGLTTHGENFWGKFQAAVNKLIKDDIDAASRETNETVR
S. litura (157) RVKYNQSYQTVFGDDPEAMEALHKSEQEPALLALIERWLERTPGLNTHGENFWGKFQAAVSKLIKDDIPAASHETNETVR
B. mori (157) RVKYNQONYQTVFGDDPEAMDSLOKSEQEPALLALIERWLERTPGLNTHGENFWGKFQATVN KlDI TANLESIIAVR
H. virescens (157) RVKYNQSYQONVEFGDDPEAMDALQKSE EPALLILIERWLERTPGLTTRGFNFWGKFQAAVTKL KDDI ANETNETVR
P. interpunctella (155) RVKYNONYQTVFGDDPAAMDALHKSEEEPALLALIERWLERTPGLQTHGENFWGKFQAAVNKTITDDIEAAMTEPNETVR
P. polytes (157) RVKYNQNYQTVEFGDDPEAI LRKSEEEPALLALIERWLERTPGLNTHGENFWGKFONAVBTMEKDDIBEAMLEPNEVVR
B. anynana (156) RVKYNONYQTVFGDDPEAMD LHKSEEEPALLALIERWLERTPGLITHGFDFWGKFQAA SVEEAMREPNETVR
A. aegypti (155) RVKYNQKYSEVFASDPC RLSIBESEPSLADIL WLERTPGLETNGFNFWGKFEE| OLEADQE AMEEEHENV'
A. darlingi (156) RVKYNQKYTEVFASDPSAIDRIAVEEEEPSLADI WLERTPGLEEDGFNFWGKFQE KLESDOQEASAMKEEHEHVR
A. gambiae (156) RVKYNQKYTEVFASDPG GTEETEPSLADLMOKWLERTPGLEQDGFNFWGKFQE| QL AlQE AMSEEHENVR
Z. navadensis (158) RVKYNQKYSCVFGNDPEATK EKSE EPPLAHLMORWLERTPGLEADGENFWGKMKQAVETL) AKQRKTAEAEVNETIR
N. lecontei (158) RVKYNQSYTRVFGRDPEAMTALGLIE EPILSCL ORWLERTPGLEPHNFDFWGKETRAVEG TIQEA.AKAEKSEQVR
241 320
H. zea (237) RHRLODAENRRETIYRSIFDPAVHDALRSRGERRLSHRALQGAIMITEYRDEPRFSQPHOLLTLIMDIDSLITKWRYNHVI
S. litura (237) RHRLOQDAENRREIYRSIFDPAVHDALRSRGERRLSHKALQGAIMITEFYRDEPRFSQPHQLLTLLMDIDSLITKWRYNHVI
B. mori (237) RHRLQDVENRREIYRSIFDPTVHDALRSRGERRLSHRALQGAIMITFYRDEPRFSQPHQLLTLLMDIDSLITKWRYNHVI
H. virescens (237) RHRLQDAENRREIYRSIFDPAVHDALRSRGERRLSHIALQGAIMITFYRDEPRFSQPHQLLTLLMDIDSLITKWRYNHVI
P. interpunctella (235) RHRLQDAENRREIYRSIFDPAVHDALRSRGERRLSHRALQGAIMITIYRDEPRFSQPHQLLTLLMDIDSLITKWRYNHVI
P. polytes (237) IHRLQDAENRREIYRSIFDPIVHDALRSRGERRLSHRALQGAIMITFYRDEPRFSQPHQLLTLLMDIDSLITKWRYNHVI
B. anynana (236) RHRLQDAENRREIYRSIFDPAVHDALRSRGERRLSHRALQGAIMITFYRDEPRFSQPHQLLTLLMDIDSLITKWRYNHVI
A. aegypti (235) NYRLMDIEKRREMY] SIFDA.VHDAL RGIRRF HRALQGAIMITFYRDEPRFSQPHRLLMLLMDIDSLITKWRYNHVI
A. darlingi (236) ENRLMDIGKRREMYKSIFDAEVHDALVARGERRE] ALQGAIMITFYRDEPRFSQPHQLLMLLMDIDSLITKWRYNHVI
A. gambiae (236) E RLMDIIKRRE YKSIFDAQVHDALVARGERRE] ALQGAIMITFYRDEPRFSQPHQLLMLLMDIDSLITKWRYNHVI
Z. navadensis (238) QHRFMDYEKRIEI NSIEFDPT HAALVSRGERRFSHRAIQGAIMITFYRDEPRFNQPHQLLTLLMDIDSLITKWRYNHVI
N. lecontei (238) EIIFNE HDALVSRGERRFIHAALQGAIMITLYRDEPRFSQPHQILTLLMDIDSLITKWRYNHVI


https://www.ncbi.nlm.nih.gov/protein/PCG74852?report=genbank&log$=protalign&blast_rank=1&RID=B4NU3B19014
https://www.ncbi.nlm.nih.gov/protein/XP_022823393?report=genbank&log$=protalign&blast_rank=2&RID=B4NU3B19014
https://www.ncbi.nlm.nih.gov/protein/AAR24625?report=genbank&log$=protalign&blast_rank=7&RID=B4NU3B19014
https://www.ncbi.nlm.nih.gov/protein/XP_023952864?report=genbank&log$=protalign&blast_rank=3&RID=B4NU3B19014
https://www.ncbi.nlm.nih.gov/protein/XP_013141355?report=genbank&log$=protalign&blast_rank=4&RID=B4NU3B19014
https://www.ncbi.nlm.nih.gov/protein/XP_004922659?report=genbank&log$=protalign&blast_rank=6&RID=B4NU3B19014
https://www.ncbi.nlm.nih.gov/protein/ETN63322?report=genbank&log$=protalign&blast_rank=14&RID=B4NU3B19014
https://www.ncbi.nlm.nih.gov/protein/XP_312204?report=genbank&log$=protalign&blast_rank=16&RID=B4NU3B19014
https://www.ncbi.nlm.nih.gov/protein/AAL37360?report=genbank&log$=protalign&blast_rank=20&RID=B4NU3B19014
https://www.ncbi.nlm.nih.gov/protein/XP_015514842?report=genbank&log$=protalign&blast_rank=19&RID=B4NU3B19014
https://www.ncbi.nlm.nih.gov/protein/XP_021924784?report=genbank&log$=protalign&blast_rank=23&RID=B4NU3B19014
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