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S2 Fig Predicted prepropeptide structures of insulin-like, IGF-like and DILP7-like peptides in G. cornutus. 
[bookmark: _GoBack]Domain-based alignment of (A) insulin-like peptides, (B) IGF-like peptides, and (C) DILP7-like peptides from broad-horned flour beetle (G. cornutus), red flour beetle (T. castaneum), fruit fly (D. melanogaster), yellow fever mosquito (A. aegypti), and honey bee (A. mellifera). Representative ILPs of D. melanogaster (DILP2, -6, -7), A. aegypti (AaegILP3, -5, -6), and A. mellifera (AmILP1, -2) were shown. Highly conserved amino acid residues between all ILPs are shown in red, and highly conserved amino acid residues between orthologous ILPs in G. cornutus and T. castaneum are shown in green. Color bars indicate the predicted domains in the precursor peptides: green, signal peptide; red, B-chain; yellow, C-peptide; blue, A-chain; gray, D-domain. Asterisks on the color bars below the alignment denote Cys residues, and paired triangles denote potential cleavage sites (dibasic amino acids). GcorILP1-4 showed orthologous relationship with TcILP1-4, whereas GcorILP5 has no clear ortholog in T. castaneum. A group of insulin-like peptides (A) shares the most common structural feature of the ILP family, and GcorILP1, -2, -5 are classified into this group. The common feature of this group is a conserved domain organization of their precursors, consisting of a signal peptide, with a B-chain, C-peptide, and A-chain. After cleavage of the signal peptide, the C-peptide is most likely removed to generate a mature heterodimeric peptide consisting of the A- and B-chains like vertebrate insulin. A group of IGF-like peptides (B) is characterized by a relatively shortened or truncated C-peptide like vertebrate IGFs, and GcorILP3 is classified into this group. GcorILP3 has an extended A peptide (D-domain) as seen in TcILP3 and AaegILP6 [30], which are more like the vertebrate IGFs. The third group, DILP7-like peptides (C), is characterized by an unusually conserved sequence shared by several insects, and GcorILP4 is classified into this group. AaegILP, A. aegypti ILP; AmILP, A. mellifera ILP; DILP, Drosophila ILP; GcorILP, G. cornutus ILP; IGF, insulin-like growth factor; ILP, insulin-like peptide; TcILP, T. castaneum ILP.
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GeorlLP1 M DKR VIFLVL--VL-NVIFWS  ——- SPHLTHLMNKREFFCGNKLTESLALVCKGI YNSPG———
TclLP1 MIVRKLLPATNKMDKR——==——-- V——LLFFFLINIIYWS  ———- SPHMVHLMNKRE IFCGTKLAETLAMLCKGNYYSPNPNPT
GeorlLP2  MDLQC-————=—————————————- VF-VVLATVLAGLCSIDA  ———-DEMSDFN---SKKVYCGRHLSQTLSAVCKGKYNTLN-——-
TclLP2 L VL-VVVATVLAGIHTCRT =~ ———-DEMANFRGTKSKAVYCGRRLSETLSTVCKGNYNTLN-——-
GeorlLP5  NNK V==VLLLCV-—-VTAIYA SPODVVNYLKGDFSROgSFCRGALHDAMRAACDGYYNTVN————
DILP2 MSKPLSF [ SM——-——==——————- VA-VILLASST-VKLAQG = ——————————— TLCSEKLNEVLSMVCEE-YNPVIPH--
AaegILP3  MSSTNLRVSSHLGLGSTMMHWGLMVLMVGT—-V-—-V-—QA ADQRFCGKQLVLTLSMLCDEFPDLHYGA——
AmILP2 MH QYCGRTLSSTLQIMCGSVYNSRF——-

e e
GceorlLP1  KKSSM-NDLF IYGEYDELFPNGNDDDNQLDF PFL-Q-KETANSFVPVRF-RRK-—-- " ——AGIVDECCHNPCTYKHLSLYCA-—-
TclLP1 KKST--NDIFAYNEYDEYFPNESDDENQLDF PFL-Q-KEAVNSFLPIRF-RRT-R-—-  —-VGIVDECCRKPCSLKHLSLYCGQ-—
GeorlLP2  KKYETKPESF--—-GSGSQGQF I TD-—-LGF P--YQTKASA-STLMTNF-RRRRR-R-  ——-GVFNECCEKPCSQEELKTYCGSRRR
TclLP2 KKSDIHEMGASRRPGYPSLSQHSLDY P——YQSKANAASHHMSGF-RRRKR-R-  ———GVFNECCEKPCSLEELSQYCGGPSR
GceorlLP5  KKSVI--DLFDEEFTFFE: K SVEKLVDDCCWKPCNYTVLRKYCF———-
DILP2 KRAMPGADSDLDALNPLQFVQEFEEEDNS [ SEPLRSALF——————=—————————- PGSYLGGVLN-SLAEV-—-RRRTRQR-  ——QGIVERCCKKSCDMKALREYCSVVRN
AaegILP3  KKSLNDYDKDYSTDEWLAMIGQDPESIVSTDLMVPHMDQQTVQQQQKVPLWMAMMYPQGYGFRSSA-SRNDL IPPRFRKSPR-  ———GIVDECCLRPCSINQLLKYCKTIA-
AmILP2 KKSNQEMEMDDYMAFYGYDLY P——YKSIKNA————————-] KKMIRFRR ~ ———-GIHEECCLKSCTTEELRSYCGAR--
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GeorlLP3 M=~ NVPKAWIKILC-LVSLFALTY- A NIDSKEFFCGKKLVRTLSELCS I YNN-——————————- PTFA-RHRFRR-—
TclLP3 MKRHLTPPGWLTMNVPKLWLKV-CFTLLLAGQIH A NIDRKEFFCGKKLVKTLTELCAIYN-Y-—————————- PTLP-RRRFRR-—-
DILP6 MVLKVPTSK-——————————- VL—-LVLATLFAVAAMISSWMPQVAA ~ —-SPLAPTEYEQRRMMCSTGLSDVIQKICVSGTVALGDVF-————-| PNSFGKRR-KR-——
AaegILP6  MKLTY-———————————- VVVF—-LLILLISKTVD A RAVRKSCGKYLADRISDLCKARGGYSQLTSVESE-—————-1 RRSHRRSKR
AmILP1 MPRSGFKTAMFRPSRART [-=VLVGLVLLTLLDAVNG-——----—-—  ——— lPYKRSLLRLCSKSLSDALYLACKGR GYNEPF SYSGEDDPMDV—--——-—-—-

|
GeorlLP3  ——QIV-DECCRSQ-CSRRYLVQYYCQEANNSVAHLLKAAPKNASEAPLRTKEPVPAPPKPRM-PVGSPEDPETNNAFLAIDLASTHERKFHRKRNCKCRKRRAKVL—————
TclLP3 ——Q[V-DECCRSQ-CSRRYLVQYYCMEAHSS I AHLLKAKPEPEKP-PER-—-PVEA-PKET--PVGTTPSHI SPNHGH-————————~——————~ CKCRKRRAKVLLLIIH
DILP6 DLONVTDLCCKSGGCTYRELLQY-CKG
AaeglLP6  —-GIV-EECCH-QSCTDTILMLY-CMEQVEQPEDVMASNEESKSTTPATTERSVNQLPFTTRFPFNTVPMEFGTVRPE-—————————- FNRINAKYLGSRR-KHYYRFY-
AmILP1 GPGLA-EECCYHQ-CSYAQLEQY-CKPDNASSVDAV
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DILP7-like peptides

SP B C (S-S A
1 S-S : |
S-S
GeorlLP4  MWFPVSTI-——AALC--VLLDVS-DTTR-S-  ————DNDLELVFRDRSQSDWEEAWHKEKYTRCRETL IRHLYWACGEKDIYRLT
TclLP4 MWLPVST[-—-AALC—-VLLDMS-DTTR-S-  ————ENELELVFRDRSQSDWEEAWHKEKYTRCRETL IKHLYWACEKDIYRLT
DILP7 MTRMI IQNSGSWTLCGAVLLFVLPLIPTPEA  LQHTEEGLEMLFRERSQSDWENVWHQETHSRCRDKLVRQLYWACEKDIYRLT
AaegILP5  MWLPVSTTVA-AALW--VLMDTAFDVGGAS-  SSAEDAALEVTFSERTRADWEKVWHQESHSRCRDKL IRHLYWACEKDIYRIS
——
GeorlLP4  RRSEPNTYTNYVQNYDYEEDFPWLAPKK-———- AKKLLRFKRGLNRR  S-GS—-SITAECCKSSGCTWEEYAEYCPTNKRYTSYV-
TclLP4 RRS-DQSYNNY I TNTD-EE-FPYLAPKK-———— AKRLLRFRRGVNRR  A-GA--SITSECCKSSGCTWEEYAEYGPTNKRYTSYV-
DILP7 RRNKKRTGNDEAWIKKTTTE-PDGSTWLH-VNYANMFLRSRR-——— SDGNTPSISNECCTKAGCTWEEYAEYCPSNKRRNHY——
AaegILP5  RRNDDYGGGNGAVGKRANAL-PFLARWT I SKEQAQSFLRTRRTGKRR ~ SGG--—SITAECCTRVGCTWEEYAEYCPSNKRINRYRK
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