Supplementary Figure 1. 
[bookmark: _Hlk136010033]The coding sequence of TmTAK1 includes 1,527 bp of nucleotide sequences encompassing eight exons (shown in blue). The intervening sequences (introns) have been shown in grey. Linear map of TmTAK1 gene structure. The cDNA sequence of TmTAK1 annotated against the T. molitor DNA-seq database. 
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[bookmark: _GoBack]Supplementary Figure 2. Nucleotide and deduced amino acid sequence of TmTAK1. TmTAK1 contains 1,527 bp of nucleotide sequences encoding 703 amino acid residues. The nucleotide and amino acid residues are numbered. The stop codon is represented by an asterisk. The Serine/Threonine protein kinase catalytic domain is represented within the Open box.
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Supplementary Figure 3. Multiple alignment analysis of TmTAK1. Multiple alignments of the deduced amino acid sequence of TmTAK1 aligned using Clustal X 2.0.11. Arrows represent the phylogenetically conserved cysteine residues forming the disulfide bridge featuring in the cysteine knot domain.
The following protein sequences were used in the multiple sequence alignment and phylogenetic analysis: DmTAK1, Drosophila melanogaster TAK1 (NP_524080. 1); DmTAK1-like2, Drosophila melanogaster TAK1-like2 (NP_651090. 2); TcMKKK7, Tribolium castaneum MKKK7 (XP_968547. 1); PpMKK7-like, Photinus pyralis MKKK7-like (XP_031330485. 1); ApMKKK7, Agrilus planipennis MKKK7 (XP_018333073. 1); HzMKKK7, Helicoverpa zea MKKK7 (XP_047031840. 1); HaMKKK7, Helicoverpa armigera MKKK7 (XP_021198433. 2); BmMKKK7, Bombyx msori MKKK7 (XP_021207294. 1); HkMKK7-like, Hyposmocoma kahamanoa MKKK7-like (XP_026321167. 1); BkMKKK7-like, Belonocnema kinseyi MKKK7-like (XP_033208032. 1); ArMKKK7-like, Athalia rosae MKKK7-like (XP_012253187. 2); FvMKKK7-like, Frieseomelitta varia MKKK7-like (XP_043516360. 1); VcMKKK7-like, Venturia canescens MKKK7-like (XP_043281270. 1); SfMKKK7-like, Sipha flava MKKK7-like (XP_025413188. 1); AcMKKK7-like, Aphis craccivora MKKK7-like (KAF0770127. 1); DvMKKK7-like, Daktulosphaira virifoliae MKKK7-like (XP_050524364. 1); IeMKKK7-like-isoX2, Ischnura elegans MKKK7-like-isoX2 (XP_046405324. 1); IeMKKK7-like-isoX1, Ischnura elegans MKKK7-like-isoX1 (XP_046405323. 1); CsMKKK7-isoX2, Cryptotermes secundus MKKK7-isoX2 (XP_023703195. 1); ZnMKKK7-isoX1, Zootermopsis nevadensis (XP_021932762. 1); PvMKKK7-like, Penaeus vannamei MKKK7-like (XP_027228781. 1); PvMKKK7-like, Penaeus vannamei MKKK7-like (XP_027228781. 1); DmTAK1-like1, Drosophila melanogaster TAK1-like1 (NP_732554. 1) 
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Supplementary Figure 4. Molecular phylogenetic analysis of TmTAK1. Maximum likelihood-based phylogenetic tree based on the amino acid sequence of TmTAK1 constructed using the MEGA 7.0 software. 
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Supplementary Table

Table. Primers used in the present study
	Name
	Primer sequences

	TmTAK1_cloning_Fw
TmTAK1_cloning_Rv
	5′- TCGAAGTGATTGGGCTGTGT -3′
5′- TTATGGAGAGGTGATACATGACGG -3′

	TmTAK1_qPCR_Fw
TmTAK1_qPCR_Rv
	5′- TGTGAAGTCTTTGCCGCAAC -3′
5′- TCTTGTCAAAGCCTGGCATG -3′

	TmTAK1_T7_Fw

TmTAK1_T7_Rv

	5′-TAATACGACTCACTATAGGGT 
  AGTACCCCGTCGAGGAAATC -3′
5′-TAATACGACTCACTATAGGGT 
  GCATTGGCCATTGTGTATTG -3′

	TmTenecin-1_qPCR_Fw
TmTenecin-1_qPCR_Rv
	5′-CAGCTGAAGAAATCGAACAAGG-3′
5′-CAGACCCTCTTTCCGTTACAGT-3′

	TmTenecin-2_qPCR_Fw
TmTenecin-2_qPCR_Rv
	5′-CAGCAAAACGGAGGATGGTC-3′
5′-CGTTGAAATCGTGATCTTGTCC-3′

	TmTenecin-3_qPCR_Fw
TmTenecin-3_qPCR_Rv
	5′-GATTTGCTTGATTCTGGTGGTC-3′
5′-CTGATGGCCTCCTAAATGTCC-3′

	TmTenecin-4_qPCR_Fw
TmTenecin-4_qPCR_Rv
	5′-GGACATTGAAGATCCAGGAAAG-3′ 
5′-CGGTGTTCCTTATGTAGAGCTG-3′

	TmDefensin_qPCR_Fw
TmDefensin_qPCR_Rv
	5′-AAATCGAACAAGGCCAACAC-3′
5′-GCAAATGCAGACCCTCTTTC-3′

	TmDefensin-like_qPCR_Fw
TmDefensin-like_qPCR_Rv
	5′-GCGATGCCTCATGAAGATGTAG-3′
5′-CCAATGCAAACACATTCGTC-3′

	TmCecropin-2_qPCR_Fw 
TmCecropin-2_qPCR_Rv
	5′-TACTAGCAGCGCCAAAACCT-3′
5′-CTGGAACATTAGGCGGAGAA-3′

	TmColeoptericin-A_qPCR_Fw
TmColeoptericin-A_qPCR_Rv
	5′-GGACAGAATGGTGGATGGTC-3′
5′-CTCCAACATTCCAGGTAGGC-3′

	TmColeoptericin-B_qPCR_Fw
TmColeoptericin-B_qPCR_Rv
	5′-CAGCTGTTGCCCACAAAGTG-3′
5′-CTCAACGTTGGTCCTGGTGT-3′

	TmColeoptericin-C-qPCR-Fw 
TmColeoptericin-C-qPCR-Rv
	5'-GGACGGTTCTGATCTTCTTGAT-3' 
5'CAGCTGTTTGTTTGTTCTCGTC-3'

	TmAttacin-1a_qPCR_Fw 
TmAttacin-1a_qPCR_Rv
	5′-AAAGTGGTCCCCACCGATTC-3′
5′-GCGCTGAATGTTTTCGGCTT-3′

	TmAttacin-1b_qPCR_Fw 
TmAttacin-1b_qPCR_Rv
	5′-GAGCTGTGAATGCAGGACAA-3′
5′-CCCTCTGATGAAACCTCCAA-3′

	TmAttacin-2-Fw 
TmAttacin-2-Rv
	5′-AACTGGGATATTCGCACGTC-3′
5′-CCCTCCGAAATGTCTGTTGT-3′

	TmThaumatin-like protein-1-Fw 
TmThaumatin-like protein-1-Rv
	5′-CTCAAAGGACACGCAGGACT-3′
5′-ACTTTGAGCTTCTCGGGACA-3′

	TmThaumatin-like protein-2-Fw 
TmThaumatin-like protein-2-Rv
	5′-CCGTCTGGCTAGGAGTTCTG-3′ 
5′-ACTCCTCCAGCTCCGTTACA-3′

	TmRelish_qPCR_Fw 
TmRelish_qPCR_Rv
	5′-AGCGTCAAGTTGGAGCAGAT-3′
5′-GTCCGGACCTCAAGTGT-3′

	Tmkayak_qPCR_Fw 
Tmkayak_qPCR_Rv
	5′-AAGGGAACGCAACAAAGCAG-3′
5′-AGCTCGTCGGTTTCTTGAAC-3′

	TmDorax1_qPCR_Fw
TmDorax1_qPCR_Rv
	5′-AGCGTTGAGGTTTCGGTATG-3′
5′-TCTTTGGTGACGCAAGACAC-3′

	TmDorax2_qPCR_Fw
TmDorax2_qPCR_Rv
	5′-ACACCCCCGAAATCACAAAC-3′
5′-TTTCAGAGCGCCAGGTTTTG-3′

	TmL27a_qPCR_Fw
TmL27a_qPCR_Rv
	5′-TCATCCTGAAGGCAAAGCTCCAGT-3′
5′-AGGTTGGTTAGGCAGGCACCTTTA-3′


※ Underline indicates T7 promotor sequences
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cagaacggttaaaattccgtttaattcagtactcacctcttctattctctgtcccggacatatttttgoccaagataaattattagattt
tctgacgttcacttctgaaaatgtgattggcgecgctattcgaacaaatctagggatttttgticcaattttgacagatacataaccaaa
gatataagtggttaatatttattgcaaattttatgaattcgaagtgattgggctgtgtttectcaaatatgtaataatctagtgtttcga
TGGCGACTCCAGAAAATGAGGCTAGCATAAATCAGTACCCCGTCGAGGARATCGAT TACAAT GAAATTGARAGACTTGAGGTAATTTGGA
GCCACTGCGETTTCTTGATCCGCACAGTAAATCTATACCGCCGTARAAAAAAT TATATTGCAT TT T TAGGCCGTCCGTGAAGGCAGCTTT
GGGGTCCTTTATAAAGGAATCTGGCGTGATACT TACGTAGCACT GAAAAACATAGTATCTGAAAATGATARAGAGGCCTT TATTCT TGAA
GTGCGTCAGTTGTCCCGCGTCARACACGAGAATATTCTCAAGCTGTACCGTGCCTGTACTAAGGCACCARATATCTGTCT TGTCATGGAA
TATGCTGAAGGTGGCTCTCTTTTCAATATTTTGCACCATGCCCCTAATGTACAATACACAATGCCCAATCCCATGGCTTGGCTCCACCAG
TGTGCCARAGTAACTTACTGARACTTTTTTTTTTAATTGTAACAAGTCAACTT TTTTTAGGGTGTAAAATAT TTACATGGGATGARACCT
ARAAGCCCTGATACACAGGGACCTCAAGCCCCCTAATTTGTTATTAATTAATGCGGGAACACAGTTAAAAAT TTGTGAT TT TGGCACAGCA
GTTGATAAGACTGCAATTATGACAAACAATAAAGGCTCAGCTCCTTGGATGGCACCTGAGGT TTAGGT GARAAT TTTAAAACCTCCACAC
ATGACTCACTGTTCAATTTCAGGTGTTTGAAACGTCAAATTACACAGAAAAATGCCATGTTT TTAGTTGGGGCAT TATACTATGGGAAGT
TATTTCCAGACTCAAGCCATTTTTTCACATTAAAGAATCTGGCTATCCATCTGCTTTCATGAT TT TGTGCGCTAAACACAATGGAGCAAG
GCCCCCATTAGTCAGAAATTGCCCTCCTCCTATTGAGAAGCTGATGATCCAGTGTTGGCATCAAGATGCATCTAARAGACCTAGCATGGA
AGAGGTAGTGATCACATAACCCCACTTTTCTTTTATTTATAAATGTAARAGTAACGTGT TG TGAAGT TACTTAAGATTAAGTCGARACT
ATATCAGACAAGACGACATCAAAATGTTTCTCTCATAACAAGTTCAATTAATATAAATAACACGTARATTTAAGGTTATGTACATCARAR.
ARAAAATTACAGACTTTTTGTTACAGATCGTTAAAAAAATCGAAGTGATT TGTTCATTGTTGCCCGGGGCTGACGAGCCTTTACAGATTA.
TAGACGGAGATGAAGTCGTCTATGAAGAAATCGAGGAATACGAGCCCTACTCCGAACAAATAGAACAATTCCCGGCCAGCACTAACGECG
ACAATGGTGTGAAGTCTTTGCCGCAACCGAGTGCCGAGCTGTCTCAACCCCTCAGCT TGGAGATAGATCCGGTGAGTCGATTT TTTTGTA
AGTTTGAGAGAAGTTAGGTTATGTTGAGTGACGCAACT TCTTTT TATAACT TGTAGTGTAACARAT TGATGCAT TCGGTCGAATGT TGAT
CGTATTTGATTAATCGETTTCGTTTTGTTGCAGAACGCGTCGGAGTTCACGAAT TCTGACAT GCAACTGAGAACCATGCCAGGCTTTGAC
AAGATGGTACCAAAGAACGGTAGGGACCTGAATTGTAACGTCGECCTTGAGCCGCTCTACTTTGTCGCATATTTACGATACGCGCGGCTT
CTTCAGCTGTCTGTTGATARARACTGGACATT TTTACGCGATCTCCTTGTCACTGTGCTGTT TTGTGGCCTGCATATGAGCCTCCTATTT
ARATTTAGCAATTGGTGTTTCAAGTTTGAGGTGCATTGGCTTCT TGEAACATGACTCAGCCGCGAATAACTCGCCTCTTACTAACCCTCC
ACGCGAGAARARRAGCACACACATACATTACAGGTCAGGTGTCGGGCCATAATTTTCAATTTGTCGCAGCGTTAGTCACACATCGTCCAC
GATAAARATAAGATCAAAGCCGAGTCGACTTGTCTACACGECATCGCCACGTTATTTTTATCACT TTGTGACCT TAAATTCGTTCAGGCT
CGGCGCCTTAAGCTCGATTTGGCCGARATTCCTTTTCT TCCCCCTGAATACGT TGAAGT CAACGGCGCAACGAAGGGGCATCTGTTTTTA.
GAAGCGGTGACTCAAGCAGCTCGATTTAGACTAGT TTGTTTAGT TGEAAGT TTCTTGATCGCCTCACCAGTGCCGGCACCGGCCARRATT
GGCCGCTCAACCTCGATCAACCGGCGAGAT TTTCGACCGCAGAGTCGCAAGGGAAGGCCGACATT TACGCAAACGAACGTTTCGTCCTCT
AAAAATCCAACAGAACCGGCACCCCCCAGCCCCAGTTCCETTCARRATTCCCCAGTCCGCCGCTGTCGCCCTCTTAATCTGCCCCTGECT
GCTETTCEGECETCTTCTCCGTATCGCTAT TTCAGTCGCACCCATACGGCCETCCCGATGCCAGTCCTTAGCAGCGECTCGTAGTCTCEC
GTACAGCATACAGTTTTTCGAGTGGCCCCCGAACATAAACAATCGATACGTTCGCATCGATTACATCCGTCARACATGTTTCTCGGTGTT
TGARAAAGAGAARAAAAACCAAAARAAAAACTTTCTCCGTCTTTTCGGTCCTGGAAGATGTGCGACTGTCCATCAGCCAGTGTGTTCACC
ACGCACGAAACGCATCGGAGCTGGATCATATTCAAAGAGTGCAAGACTGAARACGGTAAATAGTGT TTTTTTCACCACTTATATTTACAT
AATAACTAGCCGGGCAAGATCAAARATAAATTCGGCCACAATTTTCTTAGTCACGT TTTTAT TTT TGARAGGACGGACATGTAATTAATC
GAGCCGGTGATGTAATGGCATGGARGTGEGACGTCCGEAAGTGCATTCGTGTGTACGCGAGGGACACCTGTGCGACGGCGEAGGACCCAG
ACCGTAATTAARATACTTTTCCCCTTGGAGTTGAGCGTTCTGTTCAAGTCCTTCCGATT TTTCTGCTTTTGCAAATTCAGT TTCATTARR
TCAACATTTATGACGTGGCGGTGETTTGETTCTTT TATCCCGAACACTCAT TAGCGGTGATGARATAAATGTARAGGAGT TCATAAACCC
GGAGCTTTTTACAAGGCAGTTTCCTACCCCAAAGAACCACTTTTCTTTGCTGTGTGARAARAAGACTTARAAACATT TTCATTTTCACTA.
CGCTCACAATTACCGCAGTTTGATTGATCAATTCGAATTTGCTT TGCCGGARATGAATGTACGTAAATCTATTGATTCACCCATTATTAC
TTGTTATTARATTTATAAATGTAATTCCACCCGCTAGT TTTTGAT TTTTT TAAATT TTT CTACATATGTAGTTTCGTATTCATTTCCAAR.
CTCCARAGGAAARAATGGCACAAAATAGAAGAAATCAAACAATTCAGCAAATTTTCTACTGACGCCCTTGCCGCTTCAAGAATTTCAGGC
AGAGGTAGATGACACCGACATTTTTTATTACTGACATGCATCGTATTTTAATATAT TAGGAATGT TCTCAAACGAGAACTGCGCTACAAR.
TATGTATGTTTCATTTCAATTAAAGTTTTAGGCTATTGTTCCTAATGCGT TTAATTATTTAAAAAAATGTAGCARACTGGTAGCAGCATT
CGGTTCAATTATAACCTARAATATGTAGT TTTGTGT TATTATGAT TTATGACAATTCACAATAGT GCCAACTARAATGTCAGATTT TCAT
ARATTGTCCGAATTCGARACCATCGTGAATGCATATGACGETTTTCAT T TTGCTT TTAATAACATAATAGAATATTATTGATTTGARAR.
ACATGATACACAGCATAAGCTGCGATTTAGAGTGATGTTAGCATCACCGCAACGATTATTGAAACAGTGGCAGCTGCATTGTAARARRAC
CATAATTTATCGATCGATGATAATCACTGTCTTGTATGATAGGT TTCGATGTGCCGTGATTTTATCCTGGGTGACCT TTATTTATTCCCG
CGTCGAACCCTARAGTTTATCCTTAGGCAGCGTCAAAACACAATCGAAGTTTTAATAGCGTCCCACGCAGCCCAACCGCGTGTTTGTCTT
TTCCCGAAAATCTGGCACCAGTTCAAGCCGCGTCTCTTCCTTGT T TATAACAACATAAGTTTATT TACT TGACGGGCGATTCACTTGTTT
CCAGGTTCCAAARACACGACGGTAGAGGCAGGAATCCAGAGCACGACGAGTACACCGEACCGCACAGATCCCGATCTGGACARAATGTAC
CTCCTGCTGGAACCACACCTCCGACCGECGACTCCGGACGEGGAGAACCCCCAATCCCTAGCGCTGTTCCAGGAACACAAGCAATTAGCT
CAAGAATATTTTAAGGTTAGCGTCGCAGCACAGTTTGCGATTTGTGAAGATCAGCT TGAT TATTTCAGGTGCAAACGGAGCTCGCGTACC
TTTCACAGAAGAAAAACAAACTACTCGCTGCTCAATCCCAAGAACAACAAGTACAAAGGAAGACACTTARAGACT TACAGGCAGARARAG
AATCGCTAGTGTTGGTCAGGGAGCTACTCAGTCGGCAGARAGAGAACGCCGCAAGAACT TCCTTGCACAAT TCCGTGCTAGTGCCCAGEE
AAGGTGATAACACGAACTAAaacgaaaacatttcttatttattgcagtgcgttcataactcatttcttccgtcatgtateacctetecat
Rattgttaccacagcattttgtatattttgttaaattaagctcaatttttatataatatgtatatgtaaataaatattaaaagttttttc
Tcgttttattattcatgegttaacagtacagacccctatggttttatcatttcaagacaaaaacaaccagytgtacagaccagecaggty
Tttcttgataaaattatataactatttcacccccatagtgaaaaatcgetgatgegtgttacaagaaaggaaacacagtaatatgecgag
Agatatttaaattcatgacgcacctttaaagtttaaactcaatttctaacagaacattggtctgtgggatttgtcgttttcaaatacata
Tttcgaaactattactttatacctaatagttgggataatatcagcgacaagttggtctgtgetgggteaacaaccctgtaattcactgea
Gaaaaaagagagttaatgtttttgcactgtataaaaaatgcacaaacatataagtaaattcaaaaaactcctggagtgtcaaaattaaat
tttaaataaa
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CA GAA CGG TTA ABA TTC CGT TTA ATT CAG
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