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ATG ... .. TAA

aaaatgtttattttaaagagttctcttggtgattaaatttatggacttccataataccctgtatatgattgtaaatagaagtgtaaaatg
tacattacatgcatgatcgtttttgttgtttttacgagtaggatgctgcaaataattttctettgaatttattgttttttttttatgaaa
ttattcacaacatcccacttataaaatttactattcagaaacgtttttttaaatatttttttttattttacctattctaaacagatacge
gcccgeatcaacgttgattatticagtgtgtttacagagcttcaaaaaaataggettctcaaaatgtccaaaaactcttatactetgaag
catataaagtgcgtcagggggcattctatcatcactcaacatttcttettgeaagtattcaacaggeggctccagaacctatattgagea
catatgtagtattgatttgtaaaattatcataattgtttgtaatttatttatagtaaacgtttcaaaacaagtccttgtaaaacatgact
ttcacagaatatcttatgcaacgetcetgataattcaatgtaattgtttacaacaaacatgataccttcaactgetetgtatctgtttect
tcttcagttgtaaaatccgectgggcaaatttcataaccatetttetttttctaccttgaccggaatttctgacttgacctgagatatttt
tgactttacgtaacatctitcgcccataaaacaacgetitgtetegtttectgaacegtgtgecegectectetgacttgagtigtegag
cgaaaagagctacaccaatgtatatttttaatcacggaaaaattgaaatcaaggaataaattaccttttcggtggcattttcgtatgcaa
aaatatgtcaccgaaattaccgtggctaaaagtccgaccagaaaaactggcagtatctgtaatccgaactgcaattcaaaaattaacacy
ttgcactcgcaacaatgacatgccacagattctttccagtcaacaatagtaaaactggagttttaatataaaatattaattcetttacety
gtatgtctcgtgcgatccaaaagtttgaaagatgggtccgaaccaagtggatttgattgtttcttgaaacccattgtttaagttgtatac
cgcatttageacatccattlcaageageacatgatcaaaatcaaaccaalctagtatcacaaagacttaatgaattaatgaccgacgac
cgattaaattccaaatccgaattcactcaactctctccttatctgtcaaagtcaaatacaaaacaaatgcgcaacgttgatcgggagtac
caacacaaacaaaaactttacgacattaaacacactatcaatttttttaaatttatttttaggcacacttccgatagtattaacgatttt
cgtaaaattcttttcaacctttttgtcatcacaatttctcatttgeacgttgtgtgtttttttttttgaacggtgaatttettttggete
ttacacattacatgtttttgtcatacacaaaataaacaagttttatgagtactcatatttatgectgattacacaagataaaaaaaattc
taattaagtaatacaaacacattaatattatcttatctcaatgacaaacaaaataaaattttatagcaatccttgtetettgagatecte
gtaagttttccggtttacaacattaccttgtgaatcttcatattcttcttcagtttcaggttgecagegttcactttgtttttgeacttt
caatttctcccacactaaataatattgtcattatatttgttttatcatgaaatgatttaacttacgtgctaaggegtcttcaattigegt
tacatttgcaaaatgtgcagtatttggtatacccaaacacctcattccatgagcatgtctecattcetgcaaaatgtetetgaaaagettt
tggacccttataaacatagtttcegcaaatttogeaattgtaactgatgtttaaaccatgaagettatacaaccaatatggaatgggety
caaaagtaaaaaaaataaaataaatacatatatttatgagttgattaaatgataaatttttactttgccatcccatcctaaaggtaaatt
tttgggattataggggacatcatcatctgcttcatcaagactttectcttcactttetteattttcactatcatctetttcaccatetgt
acgcgectgtittctttgecacattttctttagttgetecacgttgaggagaaactaaatctgeccaacctaagtgtgetttagtaaagaaa
aaaaaaaaaaagcqataatttttacctataaatctgcgcttctaagcaagetaattctetttgtctcaacagttetttttetttgcetgge
cttgcctgacttattttttgtcatcaatgaagggtctaatgaacccttgectttagttgaaaataatctttgtgecctttettcaagtgt
tctataaaaaaacattgaaatgtgtttgttgcaatttcctactaatagttaccctccacattttaaaccaagtgecattagageagattt
taaacgatctagacctaaagatgccaattcctcccaactagaaaatgcagaaagatccaagtgagctecctacatttgeccaaagectgaace
agttictttctaaaaaaatggaataaaattaatactaaagattaaaactccagtgctttcaaattacaggecaaccctgaactgticcag
agtcccattgaaccataatagcatctgattcagettgcaaatcactatccagatccattaatggtttaacectttggacaaaccatgtta
aatattcaatcaaacaaagtaaatatttgcgatattctccagtttttegttcttttggaatgtcaaacagetgatcaaaagtagccaagt

catcagtaaattcaaccaaatctaaaaaaaagaaaaatatgacataactggtaagtttgttataaaaaacatactagccatttcttcagt
gggattttctegtgetitigeaaaticatcaaattcaactgacattggtacactgatctatlcaagaaaaaatactaaaacagtgaaaaa
caattgttacaaattatacatacctcattaggatgtttcctgtaaaaatctttgatttgtttaaggegattatagaattcttgaaattca
tttggtccagtaagagcagcaacttcagetttictttgaccatcttigtcttcatataattcaatcaatcggtetgtagaggtcatgtat
ctatctaacaggtacttcaggcgataatcggagtttattgettcccgatactaagacaaaaaattcttttecttacaaaateggegtage
aaactaaaaacttaccgttgctttcttatgcaacatttctttaaccattgcgtcaattaaacgetetttttcttcatggtaacgtegety
ttgctccaaaatcgtctecattacgattttgttttaaattttcgggtaaaattatttattitataaccccaaattgggagctaaaaattyg
tcagccattacaatgcaaacaatcaggaataccaactggacaagaataaaaagggaataaaacacaaaaagtaactaaacaatatttatt
tttatctgtgcaatgtgtcagegticcaaataaaataattcgecagttigatatatgacgacgetgatttaaatecggtagatttttgtgea

! 'CGTGAAGACCCGTTTG' ACTCCTCGGACTCATCTATTCCTTCTGTTGGATCAGACGATGAAGAGTCTTTTG
TTGTTCTGGGACCTTCCTCACCATCAT TCCATATAATTCACAC 'CGCCGTTAAGAACCAACA
AAATCCACGAAATGCAGAAC, T ACCATTTCCAGAGGCACCAACAGCACAGGACAAAG
TAGCGTGTTCTGTAGCAAACATCGTAATP TTCTTC \TTCAGAAACAAGTTGAGGAACTCATCAAGGAAAATG
ATCAAT TATT AAAATAATGC! AAATCAGTACGATAGATTTGTGGCTTATAAAGATGAAGTGATAAAAG
TGATGAAATCTCACAAGGAAAAATTTACAGAAGCAAAAGCATATGTAGATAAATGTAAAGAAGAAAATGTAAAATTGTTCAACGAACTAG
AAGTGCATGTAAACCTCI T TCTAAGTT AGGATAAACTGAGACATTATGAGAATTCATCTCAATTTG
CAC AA, 'GGCTCAATTTGATT TTAACK TGAAAAATGAGCTGGCAGAGAGCA

AGT 'TCAGAATTGAT! 'TCACAACAAGACTGGTTACAATGCCTCAATTTGAAGATCACTTGCAAGCCA
AACAGCAAGAA! 'AAACTGA A TAATCTTCCAAAATCGT TCTC' AAATAAAAAATCTGAGAA

CGCAGTTAGAAAAATTGCAACATCAGTTGGGTCACATTTCAAAAGAGAAGGAACAACTTGCGCAATTCCAAGGTGACGTTGCAGCTTATG
AAGAAAGATTGAGGCTGAAACAAACCGAAATTGTGGGGCTTGAAGAGGAACTGCAAACAACCACCCTCAAACTCCAAGATTTGCAAGAGC

AACACAACCCGCACTT CATCAGAAAGTACTTGCGCAGTT AGCCC. GATCAC GGAACAAGATC
GC TAGATGAGCTC; GGAACC. GTAATTCGAAAAGCGACGAAGCGTTTGCGCTAAAGGAAC
AGT A AGAC] TTCGAGGC ATCAAAGAAAAGCCTAAAAC CTGA
AGAACATACAAAAGCGCAACAAGGAGTTGCAGCATGAGATCGAGCAGTTGCGGGCCCGCAACGAAGTT GACGGATTTCCGTGTC

CGAAGTGTGCTTTCAAGTTTAATAACTACGACTCCCTAGAAAACCACGTACATCGATGTCTTGACTTGGATGGTTTCCCCTAAL LLLaty
tagactgcagaaataattatcgagattagtattaattacatattataattgttatccttatctaagttttatctcaaacgttaacactgt
agaattgtttacgtcgagaatgtattataattttatagatgggttgtcttgaaaaataaaaattattaatgtaagtgaatttaggtcgaa
tgtaaattgtaggaatccccgaatttcegtgaateagtegategtgtegagteatttctaattt tgactcatca
tcggtcaatatqtattcaqttgcaqtaaacaggttcaaaqgttttctttacgachcqtaacacqgttatcggaaaaaaattacaaagqq
agatacagtgcataaagatatatttaagtcttcatgtacaagcaatattacataatgatccgtataataataaccctacagttcgtggga
gtcagcgatacccaccgagtgcettgtgecgggttgaacccagacgtgaggcatacaaacactgegettacacatgtaagaaatgaaagta
aatattcgaatggagaacaaattattcacaagttaagacttgtccctatcgecaatcectcgacaccattgegcaactactacattatac
atagtgttatattataattatatattctaacttcagctcgacaatcggettgtttttggagecactagtgaagetgtattateatecaty
atccaaatttggctacaaaagataatcaagtaaaacagtttatttcataaactataagcagttataaaccaaataatgggacatgcaaac
aacatactacaattagaataatgatctgaatagttitttatatacaccgaatgcaggcaagggggctegtiggectgtataatgggecte
ctaaaccagacacttgcacatgtgtgtacttcaagagagataccataaacaaaaactagtactaggttctactgtaaaacttgtatccca
aagatcacaaagatgtaagctaaatttcgcacgatggacttagtcaaaaaaacgcttatagttctgatcatgtaaatatccatgtttact
ggttccacttggacataccggcccaccectgcaaatataaattegattaaaaccacegtcetacacgaagtgtacctaaactcecatcacty
gtaacttacatgttgcgatttgtcttgtatatcgttaacgtttgggcggttgccatcccaagataaatcttggataaaatcggtgtgggt
cggectecctateggtigetgttgetgetgeatlaaatacggtiggatiggteegttggagaagttgtggggactctetaaggteaccac
cggctaaaaataaaacgttctcatttttatcgtcatcccccccataaccaaatccagaaaaaatataaaatcgtggacgettegttattg
ttaaatcatgttacacaacaacacccatttttcccactagactcgatgaatcacgatttaggtgaaacgttttaggacaatttaagetct
taaagataacatctaacatcacataaaattggtaacacaataatatcgacqaatttataaatattgagaaaatgtgtcattcattgtaca
taattcttttttgcttttaaaaatttaataactacagagaggaaaataagcgttaaaaacagttgaaatagacatgcaaccatctactaa
aaaaatcttactattacgaaatctcaccgatttaaatgatgaatccaaaattc atacaggaagaagtaaat
aataagqtagcqactgtctcatcaagtcatcaaqtatccqtaaaattqtaqttacaqtttattgtcacatttataccgaataattcaaaa
aatgtctgatcacgagctgctgtgaaaaagaaaagattgcacaacttatgccctggagacttagaggactttaatcgatcacccaaccaa
ccgtaaatgtcattattacgatagttgtcatggatgaactgttataaattgcaaacgttgtttttgtttgecgagtgaaaataattttgag
agttttgaattttatgagttactagcttctgcgcgaaactttectegegtataaaggaacgtgacaagtcaatataaagetgaattttga
tttgaaaatgtattcattcagtttaaaaaaccaacttatcttacttaataaattaagtaatgaaatattcagaaaggtcgtactttagac
cttagggaattaaataaaaaatgaacttgacttttaagcttacgtaaaatgacgtggtgacacgattacacactacttacgaggaatcag
cctecatcataatatgtagttcgattttgatgactatcteacatttgtctaatttgagatctcaaataaaaatggtaatagtcatttgtt
tcgagaatccgegetttttcagttacacatcgttaaaaatagtgatggtgecgttttggeacacgaactttcttttetttcacttageee
acaaataaatttatgctctcagtcactattaatatctaactgtcgcacaacaaagtcagaaaaaataatgcactgtgcaccaccaaacge
ttaacaattttctttttctaacaaagttcgettgaagaaaaacgagecgteagtitttgagtcaggeggatttaaatagagaacaagaca
gcagacaacccagaatcctaagaaatgtcaatttttttctgcacctcgcaagtgagccaaaacgttttaaaatgtttaaacgtcaaaata
acacacagatgctccaattttattagattaacaattactataacgaataatgaatttttggaacagctcagggtattattgtgactaaaa
cctgeacgcactcttttcaaagettttatttttcacageggetettgaacatttttttttttttaatcacgeggtatatattategggty
ttcatttagtaggcgttgaagagtcgattgtgatcgcaccacggattacagat

E1l
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Figure S1. Gene organization of Tenebrio molitor IKKy (TmIKKY). (A) The gene is composed of a single

exon (E1) represented by a coding region of 1,521 nucleotides. (B) The gene sequence (coding region)

of TmIKKy is depicted in blue (capital font).
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Figure S2. Primary sequence analysis of TmIKKy at the amino acid sequence level. (A) Multiple
sequence alignment of the full-length TmIKKy with IKKy protein from other insects. The alignment
was conducted using Clustal X (version 2.1). (B) Phylogenetic analysis of TmIKKy with select insect
IKKY. A bootstrap consensus tree was constructed using MEGA 7 using the neighbor-joining method.
The percentage of trees in which the associated taxa clustered together is shown next to the branches.

The GeneBank accession numbers of the analyzed IKKYy protein sequences are as follows: DmKenny,
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Drosophila melanogaster Kenny isoform A (NP_523856.2); TcIKKy, Tribolium castaneum IKKy
(EEZ99211.1); AgQIKKY, Anoplophora glabripennis NEMO isoform X2 (XP_018567507.1); LdIKKy;
Leptinotarsa decemlineata NEMO isoform X2 (XP_023020712.1); AtIKKy, Aethina tumida NEMO isoform
X3 (XP_019868905.1); CqIKKy, Culex quinquefasciatus NEMO (XP_001848522.1); LcIKKYy, Lucilia
cuprina NEMO isoform X2 (XP_023307105.1); AalIKKY, Aedes albopictus NEMO-like (XP_019530823.1);
AaelKKYy, Aedes aegypti NEMO (EAT35311.1); PxIKKY, Papilio xuthus NEMO (KPI194552.1); SIIKKY,
Spodoptera litura NEMO isoform X2 (XP_022838009.1); BmIKKy, Bombyx mori NEMO isoform X2
(XP_004924233.1); BtIKKy, Bombus terrestris NEMO isoform X2 (XP_020721792.1); AAKKYy; Apis florea
NEMO-like (XP_003694538.1), AmIKKYy, Apis mellifera NEMO (XP_001120619.2); NIIKKYy, Nilaparvata
lugens NEMO (XP_022185025.1).



