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Table S1. Mature neuropeptides and additional precursor peptides (PPs) of T. molitor identified by
mass spectrometry (direct tissue profiling with MALDI-ToF MS and with Q-Exactive Orbitrap MS).
Distinct peptides from different transcripts are marked with subscripts (e.g. CAPA,, CAPA). Cysteines

which form disulfide bridges underlined.

Designation Peptide sequence m/z MALDI Orbitrap
[M+H]* TOF MS? MS?2
Adipokinetic hormone (AKH)
AKH-1[pQ]~ QLNFSPNW-NH; 1009.45 MS? MS2
AKH-1[pQ]*¥ QLNFSPNW-NH; 1025.47 MS? -
AKH-2-PP VSSTTGGGESDNCKESMDVIMLIYKLIQNEAQKLVECEK 4636.18 MS1 MS?
FSN-OH
Adipokinetic hormone/Corazonin related Peptide (ACP)
ACP [pQ] | QVTFSRDWNP-NH2 | 1231.59 MS? MS?2
Allatostatin-C (AstC)
ASTC QSRYRQCYFNPISCF-OH 1909.84 MS2 MS2
ASTC[pQ] QSRYRQCYEFNPISCF-OH 1892.82 MS? MS2
RPNHFGDPNQVVAEGDANNLLDSGLKPWQLEMLAQRLSE
ASTC-PP 1SOTGGDYGWDKSIRSPES-OH | °-23-11 Mst Ms?
Allatostatin-CC (AstCC)
ASTCC GHGSMSGQQOKGRVYWRCYFNAVTCF-OH 2880.29 MS2 MS?2
ASTCC-PP1 SAASERNSDDYPDYQLGVKYDEYPMIVPK-OH 3350.55 MS? MS2
ASTCC-pPp11i-28 SAASERNSDDYPDYQLGVKYDEYPMIVP-OH 3222.45 MS? MS2
TALLVDRLMVALQQATIEEEEAANRVDGPPLTDSFSLSPE
ASTCC-PP1 EVRKMDLO-OH 5224.65 MS! MS2
Allatotropin (AT)
AT GIEHFKYHNMDLGTARGY-NH2 2108.01 MS! MS2
AT-PP2 AVDMHNVNNFLLEWIALETRMRDLGIPRNLLRDQETIPE 4632.38 _ MS?
-OH
Anti diuretic factor (ADF)
ADF-1 | YDDGSYKGE-OH | 1033.41 - MS?
Calcitonin-like diuretic hormone (CT-DH31)
CT-DH GLDLGLGRGFSGSQAAKHLMGLAAANFAGGP-NH, | 2940.52 MS2 MS2
APHSSRYYPGYYSPLSMEGQNPEYLLQTIARLRQALIAD
CT-DH-PP DDLENS-OH 5142.49 MS!t MS2
CAPA
ext. PVK-1 ESKEPKRSKLSSVYALTPSLRV-NH» 2474 .40 MS2 -
ext. PVK-11-20 ESKEPKRSKLSSVYALTPSL-0H | 2220.22 MS! -
ext. PVK-13-22 KEPKRSKLSSVYALTPSLRV-NH; | 2258.33 MS2 -
ext. PVK-13-20 KEPKRSKLSSVYALTPSL-OH 2004.15 MS2 MS?2
PVK-1 SKLSSVYALTPSLRV-NH; 1619.94 MS2 MS2
PVK-11-13 SKLSSVYALTPSL-OH | 1365.76 MS! MS2
ext. PVK-2-G RIGKMVSFPRIG-OH | 1360.79 MS2 -
PVK-2 RIGKMVSFPRI-NH; 1302.78 MS2 -
PVK-21-10 RIGKMVSFPR-OH | 1190.68 MS?2 MS2
ext. PVK2p SDDSWDPNTDVKRRIGKMVSFPR-OH | 2706.34 MS! -
CAPA-tPK GDSNWVADENNYGAKRPGANSGMWFEFGPRL-NH; 3165.47 MS2 MS?2
ext. CAPA-tPK GDSNWVADENNYGAKRPGANSGMWEFGPRLGRLQ-OH 3620.72 MS? MS2
CAPA-PK QVHYTPRL-NH, | 1012.57 - MS2
CAPA-PK [pQ] QVHYTPRL-NH; 995.54 - MS2
CAPA,-PP1 SDDSWDPNTGRQPSGAAPAHFARLADV-0H 2838.31 MS? MS2
CAPA,-PP1 SDDSWDPNTDV-OH | 1250.48 - MS2
CAPA-PP4 ESDEVYDELDADVDVLA-OH | 1896.82 MS2 -
CCHamide 1 (CCHa1l)
CCHal SCLSYGHACWGAH-NH; 1388.56 MS2 MS2
CCHal GSCLSYGHACWGAH-NH> 1445.58 MS2 MS2

CCHamide 2 (CCHa2)




CCHa?2 KRGCATFGHSCYGGM-NH; 1571.66 MS? MS2
CCHa?2 GCATFGHSCYGGM-NH> 1287.47 - MS?
Corticotropin-releasing factor-like diuretic hormone (CRF-DH)
CRF-DH-37 SPTISITAPIDVLRKTWEQERARKQMVKNREFLNSLg; 4369.36 MS? MS?
EDHNYGRLLEPIDVAADQETVSYLLPKLTAKYRPNNEWS
CRE-DH-37-PP SVTDPRFYVLTEMESNDIDNQMPSERSTQ-OH | @281 Ms? -
AGALGESGASLSIVNSLDVLRNRLLLEIARKKAKEGANR
CRF-DH-47 NROILLSL-NH, 5026.91 MSt -
CRF-DH-47-PP AFLQSRASGTYDNNV-0OH 1642.78 MS? MS2
Crustacean cardioaactive peptide (CCAP)
CCAP-PP | LFLPKSLGQNLAARERVVEPK—OH| 2365.37 MSt MS2
Elevenin
Elevenin SQFSLTSYCRKHILSPPCRGHQ-OH 2543.24 MS? MS2
Elevenin-PP1 SAIKGPDNE-OH 930.45 - MS2
FMRFamide-related peptides (FMRFa)
FMRF-1 NNNNFLRF-NH> 1037.53 MS? MS?2
FMRF-2 SGKTEKNDHFIRF-NH, 1577.82 MS? MS2
FMRF-3 SKQDFLRF-NH» 1039.57 MS2 MS?2
FMRF-4 DQHRVVRDRSGNYLRF-NH; 2017.06 MS2 MS?2
FMRF-5 GGSNFMRF-NH» 914.43 MS? MS2
FMRF-6 NSNFLRF-NH» 896.47 MS? MS2
FMRF-PP3 SVPNTEEKVRN-OH 1272.65 MS?t MS?2
FMRF—-PP5 NNEMTATSDPEKVQQLOESPLVQLLSELLEHIKKGQDKN 4800.52 _ MS2
RIV-0OH
HanSolin
HanSolinex: | SNPNTLPFNQIRDRQHGQPLRW-NH, | 2673.38 - | Ms2
IDL-containing (IDL)
IDL | IDLSRLYGHVNS-OH | 1373.72 Mst [ Ms?
Inotocin
Inotocin | CLITNCPRG-NH, | 973.47 Mst | -
Insect parathyroid hormone (iPTH)
S PTH-PP SQSRFLDVLFNHSEEDKGDPVDFNDYESLIQRFRNLg; 4459 12 a MS?
Myoinhibitory peptides (MIP)
MIP-1 DWNKDLHIW-NH> 1225.61 MS2 MS?2
MIP-2 GWNNLHEGW-NH» 1111.51 MS2 MS?2
MIP-3 AWQNLHSGW-NH, | 1097.53 MS2 MS2
MIP-4 NWGQFHGGW-NH, | 1087.49 MS2 MS?2
MIP-5 SKWDNFRGSW-NH; 1281.61 MS2 MS?2
MIP-6 EPAWSNLKGIW-NH; 1299.68 MS2 MS?2
MIP-6 [pE] EPAWSNLKGIW-NH, | 1282.66 - MS2
MIP-5-6 SKWDNFRGSWGKREPAWSNLKGIW-NH» 2904.48 - MS?2
MIP-PP1 LSDETPMKSTNDNPQMDDEMS-0OH 2384.95 MS!t MS2
MIP-PP2 SAPSWGDQPAME-OH | 1275.53 - MS2
MIP-PP3 FAPEDEYAIRQLAAMLEPQYDEYNPEGDLDVNDDE-OH | 4073.79 - MS2
MIP-PP4 SVODQIAQ-OH 888.44 - MS?2
Myosuppressin (MS)
MS [pQ] QODVDHVFLRF-NH» 1257.66 MS2 MS?2
MS1-9 [pQ] QDVDHVFLR-OH | 1111.55 MS2 MS2
MS QDVDHVFLRF-NH; | 1274.66 MS2 MS2
MS2-10 DVDHVFLRF-NH> 1146.61 MS2 MS2
MS-PP TAISCPPNPLEASPYVRHLCYAIEQAISENAITDDQYRR
B B VEERNVNGNA-OH | °18°2-63 Ms* Ms?
MS-Pp 1-42 TAISCPPNPLEASPYVRHLCYAIEQAISENAITDDQYRR 4760.27 MSL M2
VEE-OH
Natalisin (Nat)
NAT1 SGOQDEFGPFWANR-NH; 1509.69 - MS2
NAT2 [pQ] ONVLONLADLPIFIEQDRK-NH, | 2236.21 - MS2




Neuropeptide F1 (NPF1)

NPFla | APSPRNDDMFKELLRLDQMYSSIARPRF-NH, | 3352.70 mMst | -
Neuropeptide F2 (NPF2)
NPE2 | REQNRPKNSFENIKHVHEYLEQMKSQVSTRY—NHg| 3822.83 MSt I -
Orcokinin-like (OK-like)
OK-1like-PP1 APNLARLESNYNPYGEIQSVM-NH, 2365.16 - MS2
OK-1ike-PP3 GPLNGLIPGGAF-NH» 1111.62 - MS2
Pigment dispersing factor (PDF)
PDF NSEVSNAIMGSEETQKMYRD-NH» 2288.03 MS? MS?2
PDF-PP YPSPGDDYRYLDRDYASPGAHQLASWIASQLRPKEYAPA
PEVPILPYRLPLQ-NH, 9940.03 Ms* Ms?
Proctolin
Proctolin RYLPT-OH 649.37 MS2 -
Proctolinl-PP1 LETRHTVEA-OH 1055.54 - MS2
Proctolinl-Pp228-42 DAPQRWHPENKLFEFY-OH 1800.88 MS? -
Proctolinl-Pp2 SNGDRVDKLRELLKDLLOSETEKEEYQADAPQRWHPENK 5100.58 MS? MS?
LFY-OH
Proctolin2-PP2 SNGDRVDKLRELLRDLLEKELDDGYQGYVESKWHPENKL 5167.62 MS! -
allele 1 SYNK-OH
Pyrokinins (PK)
tPK RERNDDKKQSYMWFGPRL-NH; 2325.17 MS? MS2
tPK4-18 NDDKKQSYMWFGPRL-NH, 1883.92 MS2 MS?2
tPK8-18 QSYMWEGPRL-NH» 1283.64 - MS2
tPK [pQ] 8-18 QSYMWEGPRL-NH» 1266.61 MS! -
PK-1 HVVNFTPRL-NH; 1081.63 MS2 MS?2
NSNIDPYRNREREQLATLLDVIQDSPWAIVAVNGKRHVV
PK-1 ext NFTPRL-NH, 5213.78 MS! MS2
PK-2 SPPFAPRL-NH> 883.51 MS? MS2
PK-3 HLSPFSPRL-NH» 1052.60 MS2 MS?2
PK-PP1 VPHYGSHQVSV-0H 1209.60 MS!t MS?2
PK-PP2 NSNIDPYRNREREQLATLLDVIQDSPWAIVAVN-NH, 3808.97 MS? MS2
PK-PP3 ESGEEFVSSAAEDRWLQDPEMSGEMLSQ-0OH 3144.34 MS? MS2
PK-PP4 ENDKNLF-OH 879.42 MS!t MS?2
RYamide (RYa)
RYa-1 VONLSTFKTMMRY-NH> 1617.82 MS?t -
RYa-2 AGPNPNEKESKVNIHPRADAFFLGPRY-NH> 3023.56 MS!t MS2
Short neuropeptide F (sNPF)
sNPF SSRSPSLRLRF-NH> 1304.75 MS2 MS2
SNPF4-11 SPSLRLRF-NH; 974.59 MS?t -
sNPF-PP1 APSYADYDNNIRDLWEMLLQKDALEDKFGGHQMV-0OH 3982.87 - MS2
SNPF-PP2 SDSSMSPEAAFMMAQAVDHDN-OH 2240.89 MS!t MS2
SIFamide (SIFa)
SIFa TYRKPPFNGSIF-NH> 1425.76 MS2 MS2
Ext. SIFa EATYRKPPFNGSIF-NH, 1625.84 - MS?2
Sulfakinin (SK)
SK-1[pQ] (S03) PQTSDDY (SO3) GHLRF-NH> 1400.56 - MS2
SK-1 QTSDDYGHLRF-NH, 1337.62 MS!t -
SK-2 (S03) GEEPFDDY (SO3) GHMRF-NH> 1678.63 - MS?2
SK-2 GEEPFDDYGHMRF-NH, 1598.67 MS2 MS2
Tachykinin-related peptides (TKRP)
TKRP-1 APSGFTGVR-NH; 890.48 MS?t MS?2
TKRP-2 (x3) APSGFMGMR-NH; 952.45 MS? MS?2
TKRP-5 APMGFVGMR-NH; 964.47 MS? MS2
TKRP-6 APSGFFGMR-NH; 968.48 MS?t MS?2
TKRP-7 MPRQSGFFGMR-NH> 1312.064 MS? MS?2
TKRP-8 YPYEFRGKEVGVR-NH» 1616.87 MS2 MS2
TKRP-PP1 SIPDSAYSTGNAESDATSELKADVVSDVGAVN-OH 3169.47 MS? MS2
TKRP-PP2 PYPVWEGTYPDEVY-OH 1714.76 MS? MS?2
TKRP-PP3 DMEFTNYGDEYD-OH 1498.53 - MS?2




TKRP-PP4 | EYDSLSNQYDGYFE-OH | 1729.69 | - MS?2
NEUROPEPTIDE-LIKE
Agatoxin like (ALP)
ALD, ACVRRGGNCDHRPNDCCYNSSCRCNLWGSNCRCORMGLE | 000 oo MS1 _
QKW-NH»
ALP-PP GPYLEDDEGLPSDDDYTENAIDRLLQOSAQ-OH 3239.45 MS2 MS2
Neuropeptide-like precursor 1 (NPLP1)
SLSSLAQWDNLPD-OH 1445.70 - MS2
NLEALARAGYVRTLPSQDDEDPNY-OH 2707.30 - MS2
SLATLAKNGQLPTYQONNDS-OH 2035.00 - MS2
GIESLARNGELTT-OH 1360.71 - -
GIESLARNGELTTRREIQELLDELYNKRNVGSLARNENF 4896.55 _ MS?
PTY-NH;
NVGSLARNENFPTY-NH, 1598.81 MS2 MS2
FLGSLVRNGDSQYS—-NH» 1541.77 MS!t MS2
NIASLAREGGRFV-NH; 1388.78 MS? MS2
NVAAMLRODNYLNGQKSNEKVEGPELDNE-OH 3275.55 MS! MS2
NLASTIKAQYSGKF-OH 1426.77 - MS2
FLGSVAKTGWFRPTSRYRSPE-OH 2442 .26 MS?t MS2
HIGALARLGWLPTLRNV-0OH 1887.10 MS! MS2
NVP-like peptide (NVP)
IPASLIEEIKASELRNNKV-0OH 2124.20 MS? MS2
ASLIEEIKASELRNNKV-0OH 1914.07 - MS2
IEEIKASELRNNKV-0OH 1642.91 - MS2
IPASLIEETIKASELRNN-OH 1897.04 MS? MS2
AHPPMNNVEERSRDVPYYSKPTAI-OH 2771.36 MS2 MS2
DARKIRPDNRI-OH 1353.77 MS2 MS2
GRWGGFADN-OH 979.44 MS? MS2
GRWGGFA-OH 750.37 MS! MS2
NDPTRELRYLNGPNKNDYYTLSQLLSNQREPNVPLYHRL 4913.54 MS? MS?
VL-0OH
Periplaneta neuropeptide-like precursor (Pea-NPLP)
AYYPRFGLDSVGL-0OH 1457.74 MS? MS2
YDSRQKTYNSV-OH | 1360.65 MS? MS?2
NKYYDGDTLSDPPYLYNYNSRDDEFYNKYEDEDDEKDVDS
SYYDWARANKHY-OH 6334.69 Ms? Ms?
SSSFEPPRDSEITHEH-OH | 1854.83 MS?! MS2
SEDELDSEWLMERYHKAVGLTS-0OH 2595.20 MS2 MS2
NAEYPLQSFKNHDQPS-OH 1874.87 MS?t MS2
PROTEIN HORMONES
Glycoprotein hormone beta 5 (GPB)
GPB-PP | SHPASLGFRIN-OH 1198.63 MS2 MS2
Insulin like peptide ILP (ILP)
ILP-1-PP1 SPHKLHSIN-OH | 1032.56 MS2 MS2
ILP-1 (B-chain) AEFFCGSKLSEALYMVCKGSYNSPT-OH | 2730.22 - MS?2
ILP-3-PP1 TPHMASFMN-OH 1035.44 - MS2
ILP-4; PP2 SSLGWNEWDGEKLQKEEQVGAID-OH | 2618.24 MS?! MS2
ILP-4, PP2 SSLGWNEWDGEKLEKEEQVGAID-OH | 2619.22 - MS?2
lon transport peptide
ITP,,—PP | IPTNGSPVLLPHHFT-OH | 1629.87 | MS? MS?2
ITG-like (ITG)
ITG-PP LTGLASFKRPMH-OH 1357.74 MS? MS2
ITG-ppl-i1 LTGLASFKRPM-OH | 1220.68 MS2 MS?2

*[M+Na]
¥[M+K]+.




Table S2. Mature neuropeptides and additional precursor peptides (PPs) of Z. atratus identified by
mass spectrometry (direct tissue profiling with MALDI-TOF MS and with Q-Exactive Orbitrap MS).
Cysteines which form disulfide bridges underlined.

Designation Peptide sequence m/z MALDI Orbitrap
[M+H]+ TOF MSY/MS? MS?
Adipokinetic hormone (AKH)
AKH[pQ]~ QLNFSPNW-NH> 1009.45 MS2 -
AKH[pQ]* QLNFSPNW-NH> 1025.46 MS2 -
AKH-PP ATSSAGGENDNCKESVDTIMLIYKITIQONEAQKLVECE 4518.14 MS1 MS?
KFSN-OH
Adipokinetic hormone/Corazonin related Peptide (ACP)
ACP [pQ] QVTFSRDWNP-NH, 1231.69 MS2 MS2
GENPDFHNAMKTASAVCHLLINQVRQLATCDNRDEIE
ACP-PP = SeANNTFG-NH, | 492132 Ms? -
Allatostatin C (AstC)
AST C QSRYRQCYFNPISCF-OH 1909.84 MS?2 MS?2
AST C [pQ] QSRYRQCYEFNPISCF-OH 1892.82 MS2 -
NHFGEGNQVVAEQDGNNLLDPGLKPWQLELLAQRLSE
AST C-PP ISSQTGGDYAWDRSLRSPEA-OH 6306.09 Ms* N
Allatostatin-CC (AstCC)
ASTCC GHGSMGGQQOKGRVYWRCYFNAVTCF-OH 2850.28 MS?2 -
AstCC-PP-1 SAASERSDDYPDYQLGVKYDEYPMIVP-OH 3108.41 MS1t -
RTALLVDRLMVALQQATEEEEAANRVDGPPLTDGYSL
AstCC-PP-2 SPEEVRKMDLO-OH 5366.74 MS?t -
Allatotropin (AT)
AT GIEHLKYHNMDLGTARGY-NH> 2074.03 MS?2 MS?2
AT-PP1 RRDSKYPQVRTPQQRLT-0OH 2129.17 MS1t -
AT-PP? AVDMHNVNNFLLEWIALETRMRNLGIPRNLVRDQDTI 4603.37 MS1 _
PE-OH
Antid diuretic factor (ADF)
ADF-2 | YDDGSYKPHVYGH-OH | 1537.67 - MS?2
Calcitonin-like diuretic hormone (CT-DH)
CT-DH GLDLGLGRGFSGSQAAKHLMGLAAANFAGGP-NH> 2940.53 MS?2 MS?2
APHSSRYYPGYYSPLSMEGQNPEYLLQTIARLRQALI
CT-DH-PP ADDDLENS-oH | 5142-49 Ms? -
CAPA
PVK-1 SKLSSDFGLTPFLRS-NH; 1653.89 MS?2 MS?2
PVK-11-13 SKLSSDFGLTPFL-0OH 1411.75 MS?t MS2
ext. PVK-1 KEPKRSKLSSDFGLTPFLRS-NH, 2292.28 MS2 -
ext. PVK-11-18 KEPKRSKLSSDEFGLTPFL-OH 2050.13 MS2 MS2
PVK-2 KIGKMVSFPRI-NH; 1274.78 MS?2 -
PVK-21-10 KIGKMVSFPR-OH 1162.67 MS2 MS2
ext. PVK-21-10 GSEHSWDANVDVKRKIGKMVSFPR-0OH 2743.41 MS2 -
CAPA-tPK SESWGADENNYGAKRPGANSGMWFEFGPRL-NH, 3053.41 MS?2 -
ext. tPK SESWGADENNYGAKRPGANSGMWEGPRLGRVQ-0OH 3494 .64 MS?2 -
CAPA-PK [pQ] QVHYTPRL-NH; 995.57 MS2 MS2
CAPA-PP2 GSEHSWDANVDV-0H 1315.55 MS2 MS2
CAPA-tPK ext. PGANSGMWFGPRLGRVQ-0OH 1829.9 MS2 -
CAPA-PP4 SDEYTPWTYIIVNGEGPVT-O0OH 2141.01 - MS2
CAPA-PP5 ESEEVYDDLDAEDVA-OH 1698.69 MSt -
CCHamidel (CCH1a)
CCHa-12"14 SCLSYGHACWGAH-NH; 1388.56 MS?t -
CCHa-1 GSCLSYGHACWGAH-NH> 1445.58 MS2 MS2




CCHamide 2 (CCHa2)

CCHa-23-15 GCATFGHSCYGGM-NH, | 1287.47 - MS?2
CCHa-2 KRGCATFGHSCYGGM-NH; 1571.66 - MS2
CCHa-2-PP AQELHADNNI-OH 1124.53 - MS2
Corticotropin-releasing factor-like diuretic hormone (DH37)
DH-37 SPTISIAAPIDVLRKTWEQERARKQMLKNREFLN?gﬁ 4376.38 MS1 _
Corticotropin-releasing factor-like diuretic hormone (DH47)
DH-47-PP | AFLQSRASGNYDNNV-OH |  1655.78 MS?2 MS?2
Crustacean Cardio-Active Peptide (CCAP)
CCAP | PFCNAFTGC-NH, [ 956.37 MS? -
FMRFamide related peptides (FMRF)
FMRF-1 NNNNFLRF-NH> 1037.52 MS?2 MS?2
FMRF1 + PP1 YNEELYPLSDPDSSYLYPEDVPDETEFEIHRRNNNNF 4936.28 MS1 MS?
LRF-NH>
FMRF-2 SGKIDKNNDFFIRFEF-NH» 1699.89 MS2 -
FMRF-3 SKQDFLRF-NH» 1039.56 MS?2 MS?2
FMRF-48-16 AKNEFHLRF-NH> 1160.63 MS?2 MS?2
FMRF-4 DQERPVRAKNEFHLRF-NH, 2041.08 MS2 -
FMRF-5 AGSNFLRF-NH, 910.48 MS2 -
FMRF-6 NSNFLRF-NH» 896.47 MS?2 MS?2
FMRF-PP1 YNEELYPLSDPDSSYLYPEDVPDETEFEIH-OH 3605.56 MS2 -
FMREF-PP13-30 EELYPLSDPDSSYLYPEDVPDETEFEIH-OH 3328.46 MS? -
FMRF-PP2 SGRKYDSEYEDYNEDFARPT-OH 2442 .05 MS?2 -
IDL-containing (IDL)
IDL IDLSRLYGHISS-0OH 1360.72 - MS?2
IDL1-11 IDLSRLYGHIS-OH 1273.69 MS2 MS2
Inotocin
Inotocin | CLITNCPRG-NH, |  973.46 MS2 -
Myoinhibitory peptides (MIP)
MIP-1 DWNKDLHIW-NH> 1225.61 MS?2 MS?2
MIP-2 GWNNLHDGW-NH» 1097.49 MS?2 MS?2
MIP-3 AWQNLHSGW-NH, 1097.53 MS?2 MS?2
MIP-4 NWGQFHGGW-NH, 1087.49 MS?2 MS?2
MIP-5 SNWGNFRGSW-NH; 1209.55 MS2 -
MIP-6 EPAWSNLKGIW-NH,; 1299.68 MS?2 -
ext. MIP-PP1 LSDETPMKSSNDNPQMDYDMS-0OH 2404.96 MS? -
pp22-11 SVPSWADQAD-OH 1075.47 - MS2
PP4 SQDQTAQ-OH 789.37 - MS2
Myosuppressin (MS)
MS [pQ] QDVDHVFLRF-NH; 1257.88 MS2 -
MS QDVDHVFLRF-NH; 1274.66 MS? MS2
STTAYMISCPPNDLLEASPSLRHLCYIVEKAVVDNST
MS-PP1 = = opEpsv—op | 4726.23 - MS?
STTAYMISCPPNDLLEASPSLRHLCYIVEKAVVDNSI
ext. MS-PP1 - SDEPSYRRVVE-OH 5365.61 MS?t MS2
MS—pp15-43 YMISCPPNDLLEASPSLRHLCYIVEKAVVDNSISDEP | . . .- _ MS?2
SY-OH
YMISCPPNDLLEASPSLRHLCYIVEKAVVDNSISDEP
ext. MS-PP15-48 - - SYRRVVE-OH 5005.45 MS!t MS2
MS—-PP24-18 DVSPLAERVVNPNA-OH 1480.78 MS2 MS2
Natalisin (Nat)
NAT-1 | SPGODEFGPFWANR-NH, | 1606.74 MS? MS?2
Neuropeptide F2 (NPF2)
NPF2 | ASSLCNRPLYSFETSKHVGDYLKCIANEASKTRY-NH, | 3850.90 MS?t -
Orcokinin-like (OK-like)
OK-1like LSPSKYETKTDKQ-0OH 1524.79 - MS2
OK-1like GPLNGLIPGGAF-NH» 1111.63 - MS2




Pigment dispersing factor (PDF)

PDF | NSEVSNAIIGSEETQKLYRD-NH2 2252.12 MS?t MS?2
Proctolin
Proctolin 1 RYLPT-OH 649.36 MS2 MS2
Proctolin 1- SNSDRVDKLKELLKDLLESETIEKEEYQADAPPRWHPE 5045.55 MS1 _
PP2 SKLFY-OH
g;;f&f}m_ DAPPRWHPESKLFY-OH | 1742.86 MSL -
Pyrokinins (PK)
tPK VSONDFHHRHVNNQGNTHGGHIKEPYVWPSPKL-NH; 3828.90 MS2 MS2
PK-1 HVVKFTPRL-NH; 1095.68 MS?2 MS?2
PK-2 SPPFAPRL-NH> 883.51 MS?2 MS?2
PK-3 HLPYLPRL-OH 1008.60 MS2 MS2
PK-PP3 HLPYLPRLRONDRMPFS-OH 2140.12 MS?2 -
Ryamide (RYa)
RYal | VONLSTFKTMMRY-NH, |  1617.82 MS!? -
Short neuropeptide F (sNPF)
sNPF SSRSPSLRLRFE-NH> 1304.75 MS2 -
sNPF-1(4-11) SPSLRLRFE-NH> 974.59 MS? -
sNPF-PP2 SDPSMTPEAAFMMAQAVDHENN-OH 2392.98 MS1t -
SIFamide (SIFa)
SIFa | TYRKPPFNGSIF-NH>» 1425.76 MS?2 MS?2
Sulfakinin (SK)
SK-1[pQ] QTSDDYGHLRF-NH, 1320.60 - MS2
SK-1[pQ] QTSDDY (SO3) GHLRF-NH; 1400.55 - MS2
SK-2 GEETFDDYGHMRF-NH, 1602.66 - MS?2
SK-2 sulf. GEETFDDY (S03) GHMRF~-NH; 1682.62 - MS?2
Tachykinin-related peptides (TKRP)
TKRP-1 APSGFTGVR-NH; 890.48 MS? MS2
TKRP-2 (x3) APSGFMGMR-NH; 952.45 MS?2 MS2
TKRP-3 APMGFVGMR-NH, 964.49 MS?2 MS?2
TKRP-4 APSGFLGMR-NH; 934.49 MS?2 MS?2
TKRP-5 MPRQSGFFGMR~-NH> 1312.64 MS? -
TKRP-6 YPYEFRGKFVGVR-NH» 1616.87 MS?t -
TKRP-PP1 SIPDSAYSTGNSESDSTSELKAVDLVSDVGAVD-0OH 3315.52 - MS2
TKRP-PP2 PYPVWEGTYPDGVY-OH 1642.74 - MS2
NEUROPEPTIDE-LIKE
Agatoxin-like (ALP)
ALP, ACVRRGGNCDHRPNDCCYNS SQRQNLWGSLI\;%PI\(%Q;T\II\;(Z; 188801 s _
ALP-PP (sulf.) GPY (SO3) LEDDEGLPSDDDYTENAIDRLLQSAQ-OH 3319.41 - MS2
ALP-PP GPYLEDDEGLPSDDDYTENAIDRLLQSAQ-OH 3239.45 MS? -
Neuropeptide-like precursor 1 (NPLP1)
SISSLAQWGNLP-NH, 1271.67 - MS2
SLEALARAGYFRTLPADDDEDPNY-OH 2699.26 - MS2
SLATLAKNGQLPTFQONNES-OH 2033.03 - MS2
GIESLARNGELHT-OH 1396.72 - MS2
NIGSLARNFNEFPSY-NH, 1598.81 MS? MS2
YLGSLMRGGDFQYT-NH, 1606.77 MS2 MS2
NIASLAREGGRFV-NH; 1388.78 MS?t MS2
NAAALLRQDNYLNAQRNEDKAEDSQAGG—-NH> 3031.46 MS?2
NIASIKAQYSGKFEF-0OH 1426.76 - MS2
NVP-like peptide (NVP)
IPASLVEETKASEMRDNKV-0H 2129.13 MS2 MS2
AQLSNGEEHDRADVPYFNKPTAI-OH 2572.24 MS?2 MS?2
DARKIRLDGRF-0OH 1346.77 MS?2 MS?2
GRWGGFADA-OH 936.43 MS?t MS2
GRWGGFA-OH 750.37 MS2 MS2




Periplaneta neuropeptide-like precursor (Pea-NPLP)

TFYPRLGLDSIGL-OH 1451.79 MS?2 MS?2
SSSFEPPHSEVTHEH-OH 1706.74 MS!? MS?2
GSSKEEIADVISDKPLQIQ-OH 2057.08 - MS2
SEDELDNEWLIERYHKAIAL-OH 2444 .21 MS?2 -
NAEYPLQSFKNHDQPA-OH 1858.87 MS!? MS?2
PROTEIN HORMONES
Insulin like peptide_ILP1 transcript 1 (ILP)
ILP-PP1 SPRMVHLMN-OH 1084.54 MS?2 MS?2
ILP EVYYCGSKLASALALVCNGKYNSPS-OH 2635.24 - MS2
lon transport peptide (ITP)
ITP-PP | SPANRSPALLPHHFT-OH | 1644.86 MS? MS?
ITG-like
ITG-PP | LTGLATFKRPMH-OH | 1371.76 MS! MS?
Prothoracicotropic hormone (PTTH)
PTTH-PP2 | RFQDIDELPLKSNIND-OH | 1916.97 MS?2 MS?2

*[M+Na]*
¥[M+K]*




Supporting information S1: List of neuropeptide precursors, neuropeptide-like precursors and protein
hormone precursors from Tenebrio molitor and Zophobas atratus. Blue, signal peptide; amino acids in bold
predicted possible cleavage sites of signal peptide; yellow, predicted sequence of bioactive neuropeptide; green,
predicted C-terminal glycine amidation site; red, predicted cleavage sites of neuropeptides; light grey, predicted
C-bridge site; red letters, amino acids substitutions between alleles. If different alleles or transcripts are listed,
confirmation of identical sequences by mass spectrometry is included only in the first precursor sequence.

MASS SPECTROMETRY MS?
MASS SPECTROMETRY MS!

MASS SPECTROMETRY MS? AFTER TRYPSIN DIGESTION

Predicted Tenebrio molitor neuropeptide and neurohormone precursors

>T. molitor Adipokinetic hormone-1
MYRVLLIFLLVAFVGVCSAQLNFSPNWEEVSSTTGGGE SDNCKE SMDV IML I YKLIQONEAQKLVECEKFSN

>T. molitor Adipokinetic hormone / corazonin-related peptide
MIALLLLVTWTFINGAQAQVTFSRDWN PEEEIVAENTDFHNTMK TASAVCHLL INQVRQLATCDNNRGDDLDSGTP
TIFNGRR

>T. molitor Allatostatin C (= PISCF; AstCCC Veenstra2019)
MSAQVPHYLFRTLLVLEVATLAVSSARPNHFGDPNQVVAEGDANNLLDSGLKPWQLEMLAQRLSEISQTGGDYGW
DKSIRSPESIZOSRYRQCYFNPISCERIY

>T. molitor Allatostatin CC
MNRILMLVLESFLVAVLFGSGTDAFVVDESAASERNS DDYPDYQLGVKYDEYPMIVPKETALLVDRLMVALQQ
AIEEEEAANRVDGPPLTDSFSLS PEEVRKMDLQEGHGSMS GQQKGRVYWRCYFNAVTCF

>T. molitor Allatotropin
MAFQHAALFLTLIFLWLMLSNVOGRREKVTQVRT POQRLTRIGIEHFKYHNMDLGTARGYEERAVDMHNVNNFLLE
WIALETRMRDLGIPRNLLRDQETIPE

>T. molitor Antidiuretic factor b-1
MNSKISIILLLSLVAVARAGVVAVPSVEVLQGPSSKTTIVGPDGSAISSVAPGGTVVTDGQAVVPAAPVVLAAAP
ATLVAGPAGSISTTHTLAGPAVVAAAPVAVAPVVVAGVEGHEGEYIPDNTEQLYDDGSYKGE

>T. molitor Calcitonin_1
MKAAFVLLATALPAAYCFYLOPNYHVPARLGTRNAPVYKSLGDLFHRLHLASEICVNTVDESCINGGGNDAGNDE
DFLNGGDTPECANLYDESCSNGGINGAGADDDWLHGGNNPERR

>T. molitor Calcitonin_2 (Complemented with JABDTM020022981.1)
MKLSLLIFAVALSTACGLYMYPKHRPRDEEVFQSLASFFNQLGREANMEICANTFDESCLNGPIGGAT SDENWLS
NGSPEEECSNIFGSSCVDGGTAGAGADEDFLGGGGGPEEY

>T. molitor Calcitonin-like diuretic hormone transcript a (= DH31 transcript 1 Veenstra 2019)
MKPSMIHSNGVSLLVLLAAGIILFEATTTYAAPHSSRYYPGYYSPLSMEGONPEYLLQTIARLRQALIADDDLEN
SIIGLDLGLGRGFSGSQAAKHLMGLAAANFAGGPEGEISEEEA

>T. molitor Capa transcript a

MMKTFLACSVHLCFVLECVAVCLAESKE PIEISKLSSVYALTPSLRVENES DDSWDPNTGRQPSGAAPAHFARLAD
VISJRIGKMVSFPRI GlGDSNWVADENNYG%PGANSGMWFGPRLGNVDE FTPWTYIILNGEGPVSZOVH
YTPRLUGZESDEVYDELDADVDVLA

>T. molitor Capa transcript b
MMKTFLACSVHLCEVLECVAVCLAESKEPIISKLSSVYALTPSLRVGRISDDSWDPNT - - - == ———————————
DVISJRIGKMVSFPRI GEGDSNWVADENNYE@PGANS GMWFGPRLG"ELQ@NVDE FTPWTYIILNGEGPVSFOV
HYTPRLEFESDEVYDELDADVDVLA
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>T. molitor CCHamide 1

MCHKQTTMMS PLPVKLAKITVVVIFFCFAECAAGSCLSYGHACWGAHGEINGAHNNNMPGRDAPPVSRDSTWELS
KLVQSPLDLRYVNDKDLDLPTSQQLFADAQIEADPLKGQEDYRGLPDAYSNEENVLEDIYPNQRPRPNKIKASKY
LEKRSTRMI

>T. molitor CCHamide 2
MNCWSSVVVLLAVMAFVLAFHAEAAEAEEGCATFGHSCYGGMGEEASELMENNEEILQDVQGEENPAFVFTGPR§
EYKPERPPKLSPQQYDTISRVIRQWIQSYRGAQEMREN

>T. molitor CNMamide
MRIAFGVIEVIGIFGGEFFGDNASASPVHHHHVISKDLDDTTADKMNKPY ISISHDRADNSDKADVITRVQKVEVD
SPKSNVSKNGKQQKTKQTAYLLVKTMRORNEY I SYLTLCHFKICNMEERT TRY FHMIRRLDNES

>T. molitor Corticotropin-releasing factor-like diuretic hormone (CRF-DH37) ( = DH37-47_transcript-1 and -2
Veenstra2019)
MRVPVYLVCAALVVAVKSEDHNYGRLLEPIDVAADQETVSYLLPKLTAKYRPNNEWSSVTDPRFYVLTEMESNDI

>T. molitor Corticotropin-releasing factor-like diuretic hormone (CRF-DH47)_ (= DH37-47 transcript-3
Veenstra2019)
MRVPVYLVCAALVVAVKSEDHNYGRLLEPIDVAADQETVSYLLPKLTAKYRPNNEWSSVTDPRFYVLTEMESNDI

DNNV

>T. molitor Crustacean cardioactive peptide
MTTATFEVICIAAVLTVETRSLFLPKSLGONLAARERVVE PKIEIPFCNAFTGCEEKRSNLPALTDQGEI IDESLG
SLLELSAEPAVEDLSRQIMSEAKLWEAIQEANMELHRRRQESAESAEDDVAVPPRSAAASCALPPCYI

>T. molitor Ecdysis triggering hormone
MRCYGILTVVVLEYSLLHNSLGDSNYFLKAAKNVPRIBESNSKNTNIDEMGKFFMKASKSVPRIGEGNENLDYGQ
TVDEIDOLPGWSDIADRFEYEPELFTSPEILDHLEMGDDPSAY DWDKVRAZSIDNKKHPRFQY LM

>T. molitor Elevenin
MGPATVKDHOITLLLEVGVLEFLSTLOMSSGSAIKGPDNEFISQFSLTSYCRKHILSPPCRGHOIIDVLSRLGEDY
RLSALENDFSGVDRSGDFGAILKSPTLLGELLRKAVEASTEYDSDNGNYLN

>T. molitor FMRFamide related peptides (= FaRPs)
MLSLPIIITIFLVRVTWAYNEELYSLSENLDPYSYPSEYQEDSDFDVREENNNNFLRFGESGGTNYDVEYDDFNE
DFARPTRISGKTEKNDHF IRFERISKODFLREGIDOHRVVRDRSGNY LREGSVPNTEEKVRNEGIDT Y SEFIEIGGSN
FMREGENSNFLREGEINNEMTATSDPEKVQQLQESPLVQLLSELLEHIKKGQDKNRIV

>T. molitor Hansolin
MWRIIMTSLLYVVVIESRPMELLEGPLWLQDESISPAELFLEGENPDVLSQRSLHONMYNPDTEYDLILPRSLANK
RAITMFSRWSPLSSIGKQRTPIISNPNTLPFNQIEIDROHGQPLRWE

>T. molitor IDL-containing
MVRVAFSPHPLLLVTIVMAVCATIPHAVMAIDLSRLYGHVNSEEINGDACHPYEPFKCPGDGNCISIQYLCDGAPD
CPDGYDEDSRLCTAAKRPPVEETGSFLKSLLASHGPNYLEKLFGNKARDALKPLGGVDKVAIALSESQTIEDFGA
ALHLMRSDLEHLRSVFMAVENGDLGMLKSLGIKDSELGDVKFFLEKLVNTGFLD

>T. molitor Inotocin (= Vasopressin-like)
LRCOREGFFHEREPCTAGSAPCRKNTGRCAFDGICCSODSCHADKTCTSDEKSRAFPETLDLYSLLNYQGELGGD
K

>T. molitor Insect parathyroid hormone
MRTVAVCVVEVVMVMSVONVEAGPRYRIIVSDAHLADLOQTRIALNNKLKGI SITMPVGGGRIDPLR IBRERGSQ
SRELDVLFNHSEEDKGDPVDFNDYESLIQRFRNLE
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>T. molitor Myoinhibitory peptide (= allatostatin B)
MKDAVAAVAAKMLGLVLLACCLOASTITRALSDETPMKSTNDNPQMDDEMSEEIDWNKDLH I -GWNNLHEGWq

ASAPSWGDQPAMERIAWONLHSGWGHeIFAPEDEYATRQLAAMLEPQYDEYNPEGDLDVNDDERGINWGOFHGGW:
ASKWDNEFRGSWGEIEPAWSNLKGIWGHISVODOTIAQ

>T. molitor Myosuppressin
MHHEYTLVAVAFAAVAALLTSSATATAI SCPPNPLEASPYVRHLCYATEQATSENAITDDQYRRVEERNVNGNAL

QDVDHVFLREGIL.GL

>T. molitor Natalisin
MLVSLKWLLLLSLTGVHAQE PRKRNSNGRFSFEEPILLEQNDDDVSCSIGSCVIEISGODEFGPFWANRERIDPTY
TRNKLFAEEPHWILVSZEDONONEPFYVARGEINKNNPFSRVNPFWKTLFDENWSERONVLONLADLPIFIEQDR

KEFGKNAKNTDPQ

>T. molitor Neuropeptide F1 transcript a
MRWSALWWEAVVAAVVVLEGKWTLAAPSPRNDDMFKELLRLDOMYSSIARPREGEIVE TNSNFAPIEYEGQYQSE

pveowLevld

>T. molitor Neuropeptide F1 transcript b
MRWSALWWEAVVAAVVVLEGKWTLAAPSPRNDDMFKELLRLDOMYSSTARPSVRSGPTQPDNMGPKVQRATIKMLT

LQHLDRLYADQARPREGEIVETNSNFAPIEYEGQYQSEDVGDWL PV

>T. molitor Neuropeptide F2 (NPY)
MLSYKLLFFLVVVMALFMSVPCETRECNRPKNSFENIKHVHEYLECMKSQVSTRYGW$JIAHPLLLGRLRPDLYNDY

ENNLQOLYDVLYADN

>T. molitor Orcokinin-like transcript a2

MWEFITPLEVVFLALGAIDAAPNLARLESNYNPYGE IQSVMERASARNFGVLOLGGGY GVAIRF SPSSNKYEMKTE
KHGPLNGLI PGGAFGIAARSNCARTNCQTFAYDKLIKILKGPMELKLE PYFSFDVESRNDSGDGQGMRGGQEN
MPTSIDAYYTPYQSKQFLEVE

>T. molitor Orcokinin-like transcript al
MWEITPLEVVELALGAIDAAPNLARLESNYNPYGE IQSVMGRASARNFGVLOLGGGYGVARRFSPSSNKYEMKTE
KHEGIGPLNGLI PGGAFGRAARSNCARYFSFDVESRNDSGDGOGMRGGOENMPTSIDAYYTPYQSKQFLEVE

>T. molitor Orcokinin-like transcript b (Complemented with CAJRHG030000017.1)
MWEITPLEVVELALGATIDAAPNLARLESNYNQIASISSLPKQRTSSILGIEISLDGIGGGNLKEESLSHWKLPHL

G3SLDGIDGGLIEESLDGIGGGNLVERS LHARGFDGIDGGLIBRS IDGIDGDLIBRSLDGI GGGNLVERISMDGID
GDLIBRSLDGIDGGLIBESLDGIGGGNLVEESMDGIDGGLIBRS IDGIDGDLIBESLDGIGGGNLVERSMDGIDG
DLIBSLDGIDGGLIBESLDGIGGGNLVEFALHVRGFDGIDGGLIBESIDGIDGDL IBESLDGIGGGNLVEEGTD
GIDGDLIBZSLDGIDGGLIBRSLDGIGGGNLVEEALHVRGFDGIDGGLIBES IDGIDGDLIGESLDGIGGGNLVE
RSTDGIDGDLIBESLDGIGGGNLVERSLDRIGGGNLVEESTDGIDGDLIGHS LARINKLNESSV

> T. molitor Orcomyotropin-like partial transcriptome
.GDLIGESLDGIGGGNLVERSLDRIGGGNLVERSTDGIDGDL IS LARTNKLNGEISV

>T. molitor Pigment dispersing factor
MRCTVVVALLALGVAVAPSQGY PSPGDDYRYLDRDYASPGAHQLASWIASQLRPKEYAPAPEVPILPYRLPLOGR
ENSEVSNAIMGSEETQKMYRDGIEY

>T. molitor Proctolin 1
MFDRKFVFAVFLWFATLALETRHTVEARYLPTESNGDRVDKLRELLKDLLQSEIEKEEYQADAPQRWHPENKLF
YKREAPAH

NK
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> T. molitor Proctolin 2 allele 2 (JABDTM020014046.1)
MFARKFFFSACLVLFVTLALERSRTVHARYLPTESNGDRVDKLRELLRDMLEKELDDEYQGYVI SRMHPENKLSY
NK

>T. molitor Pyrokinin

MERITLVNLAVLCVATLLSEVVLSVPHYGSHOVSVIRERNDDKKQS YMWFGPRLEEESIN SN I DPYRNREREQLA
TLLDVIQDSPWAIVAVNGEIHVVNETPRLERESGEEFVS SAAEDRWLODPEMSGEMLSQISPPFAPRLEHLS PE
SPRLEFJENDKNLF

>T. molitor RFLamide
MGWYAVIFLLLIRYAVTTTGILHSISVPONLVDEDIHQSIDKIGDEATIENINQYEDVRLEHLGRLLANVLLQPW
PKNISPILYVEDHSSESIPNEIPENEIVETEELNSIPFKRSRYYRKYPWKRONSRYDAENRYLCQPTKEDVFRLL
VALHEARQGNRGQIVNFCNEERPASAIFTNIRFL.

>T. molitor RYamide
MHARKVIVLLVYILTVLVSVAVTKRYTSDEIVONLSTFKTMMRYEEAGPNPNEKESKVNIHPRADAFFLGPR Y

ES SWSPNASLVYPVSTPLCGLDEDLSCAYTGISDLYRCTPRKGRESDESTSSN

>T. molitor Short neuropeptide F
MOGYSAMKCLCAVTCIMIVVATVTSAAPSYADYDNNIRDLWEMLLQKDALEDKFGGHOMVINGS SRSPSLRLREGS
IXSDSSMSPEAAFMMAQAVDHDN

>T. molitor SIFamide
MOLGFAKFLTVC IVATFLASWLVMAEATYRKPPFNGSIFEGATNEYDSASKALSAMCE IASEACQTWFPTQEK

>T. molitor Sulfakinin
MGMKSVETGIFIISSMYLLFIHQFHENASAAPGNVNNLDSHRPRGRPFTRLTPRTSSQYARIKPEPFNEFIVDDDD
LFELSESJQTSDDYGHLREGISIGEE PEDDY GHMRFGS GGDK

>T. molitor Tachykinin-related peptide

MHSTTITTAVVLATIYVVCTAEEHHIAPSGFTGV SIPDSAYSTGNAESDATSELKADVVSDVGAVNIZAP
SGEMGM PYPVWEGTYPDEVY[33APSGFMGM DMEFTNYGDE Y DISAPSGEMGM EYDSLSNQYDG
YFESIAPMGFVGMRENIE Y DELMEESZAPSGFEGM MPRQSGEFFGM YPYEFRGKFVGVREEIASDNPE

SDYYNNVDLNTLGQDLDLNQLMLLLTENDGASDIWNGNNEVGQYSQK

>T. molitor Trissin
MNKNLVVVLIVIAGVVWGEVQSCTsCGSECQSACGTRHFRTCCFNYLERNSDSLAMDPSLRLELWLAKSRNPYF
QQQRNFLDSSLEMPETVNHDHDITOQ

NEUROPEPTIDE-LIKE

>T. molitor Agatoxin-like peptide transcript a
MRYTWLVLASCTVMVLAELLPGATAGPYLEDDEGLPSDDDYTENATDRLLOSAQIESSLIYLFRRACVERIGGNCD
HRPNDCCYNSSCRCNLWGSNCRCORMGLEFQKWE

>T. molitor Agatoxin-like peptide transcript b

MRYTWLVLASCTVMVLAELLPGATAGPYLEDDEGLPSDDDY TENATIDRLLQSAQIACVERIGGNCDHRPNDCCYN
SSCRCNLWGSNCRCORMGLEQKWE

>T. molitor Neuropeptide-like precursorl(all potential cleavage sites marked)
MAVEGAPKFLIGTGILMSALFFMVKSDETCDIEIENTLRTLLSPQEFPTIQQQALRKDLLEGFQEALEKANLDDD
MNY@%SsLAQWDNLPDENLEALARAGYVRTLPsQDDEDPNY@SLATLAKNGQLPTYQNNDS JGIESLARN
GELTTIRFE IQELLDELYN| 'NVGSLARNFNFPTYEFLGSLVRNGDSQYSENIASLAREGGRFE;E‘ NVAAM
LRODNYLNGQKSNEKVEGPELDNEZSINLAS TKAQY SGKFIFAVR SEOT S YYDDEGGELPSPVYQONONVDDYEEL

VKALTGIYPNTD@FLGSVAKTGWFRPTSRYRS PEEHIGALARLGWLPTLRN SWAEFNRSGRSTRGEGCRETSSD
GQAEDDAVAENSLSLGD@FLLQPA\]DKILLRKIFMHPRTHPFLSDLS

>T. molitor NVP-like (= Baratin) (all potential cleavage sites marked)

MELRCSLKWATLASCMVLTLATPASLIEEIKASELRNNKVISJAHPPMNNVEERSRDVPY Y SKPTAIIIGTNSLKN
PTPDQQSLNEWEQEQSLYQSPEGLANLQSGLYNNADAPFDDKSVAEYEKGFRYGTNKEKLDEALENAVLKSELYG
DPAPLNQYRYYENDDRRRREGIRDARKIRPDNRIEIEVDLTPEEILTILTLYENERQSNGYRPWSGE PDNDQNNN I
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EEEENWLDAPVYPHAAGHTNDI GPSYLLDEKPFEEE';GRWGGFADNE'!EKRFMVAK@NDPTRE LRYLNGPNKNDYY
TLSQLLSNQREPNVPLYHRLVL

> T. molitor Periplaneta neuropeptide-like precursor (all potential cleavage sites marked)
MGLKSFSSVGRLLLIIIGLTWAQEDSLRSALNAIDRRQKDLDFSKYDDENLGEYGYSLEGPDDLAFLSPSDYTTD

RELDKNPAIDRLLLDYLEDGSYYDSGRANHDDDVIEERI SSSFRERLEEDKEQQLEELAQNY LASLENDREGNDND
DYSELIRELWEKYRNNPSIYNHPNLYLNNEIEERAYYPRFGLDSVGLREINKYYDGDTLSDPPYLYNYNSRDDEY
NKYEDEDDEKDVDSSYYDWARANKH YRFEYSY DSROKTYNSVIGIF PV SIE3S SSFE PPRDSE I THE HIERS T TESEDA
VGKTDPKVAQDLSNIFGTASTEKPTTSKPEKPKTMIJEQVKDGIEISKSAKSEKNKSVS SKEEVSEAASDKPLQIQ
R3S IDWSDYFGLDESSEDELDSEWLMERY HKAVGLT SZEENAE Y PLQS FKNHDQPSIUE SEGS PERIZDLEEVK
ISEMDAKLKNMEDTIIDDALKYTGAHEGTTDSQEIQDVKDRVISRLAAAYSLEKMRRALGEYKLSIAKERERLRQ
QQHKNSDDYDISEEIVSVPRKOAI DEDREKI PEGDNNIKCSQGDEDCEEQNYRTPSEVLEQTAFEECPRVORAC
NEVATILGHYARVFETACNMHOMCLLCSNNSWFAPTRQCNVLFLTKAFELCDGKQECQKEAQKSVRYLLDVNRSL
RLEPLGDCELACPDRR

PROTEIN HORMONES

>T. molitor Bursicon alpha (Complemented with JABDTM020028536.1)

. VPWKLWRLTLLFAVLSSMCLDPRLTSNIKATAASTTDECQVTPVIHVLQYPGCVPKPIPSFACIGRCASYIQVS
GSKIWQMERSCMCCQESGEREASVSLFCPKAKPGERKFIKVTTKAPLECMCRPCTGVEESAVIPQEIAGYADEGP
LSNHFLKSHSQ

>T. molitor Bursicon_beta
MYNKILLCLVYVSYVSSVSEISEETCETLMSDINLIKEEFDELGRLQRICNGEVAVNKCEGSCKSQVQPSVITPT
GFLKECYCCRESFLRERTITLTHCYDPDGVRLTTENANSMDVKLREPAECKCYKCGDFSR

>T. molitor Eclosion hormone 1
MACRTRNLLGAALFVLLTSAFLLTEANPIGVCIRNCAQCKKMFGPYFEGQLCADACVKFKGKIIPDCEDIASIAP
FLNKFE

>T. molitor Eclosion hormone 2_
MGSFGLIIALLLIGIIENCICGASIPVCITNCVQCKQMFGPYFQGKACGDACITSNGNLMPDCNNAGTLGNFLKR
LY

>T. molitor Glycoprotein hormone alpha 2
MLACWLLETVLSLSDAFMVTTVNARDAWQKPGCHKVGHTRKISIPECVEFHMTTNACRGFCESWAVPSGPKATPT
QPVTSVGQCCNIMETEPVEARVLCVDGVRTLTFKSAVSCSCYHCKKD

>T. molitor Glycoprotein hormone beta 5
MLSVQVWILVCLSALVSSQSIIEAGLEPLDASGTIECHRRMYTYRVTQTDDNGKQCWDTLSVMACWGRCDSNETS
DWRFPYKKSNHPVCVHYGRNRSVVTLRHCEEGADPTTARYEYLEAAGCKCQQCSSSDTSCEGLRYRPQRSHPASL
GFRIN

>T. molitor arthropod insulin-like growth factor transcript a (= Insulin 5 Veenstra 2019)
MNVPKGWIKMLCLVAATGOISANIDSKE YFCGEILVRTLTELCS IYNNPTYARNRFEEOIVDECCRS PCTRGY LV
LYYCSEAKSSVVSLLNRTKPENS SKQEKTGRSEPSPSEERNSLTRIKKLEEMOS PRNMIHNPVPPAKLGHVEHSQ
RPEYVIWKE SRV Y ——mm—m oo o oo oo

>T. molitor arthropod insulin-like growth factor transcript b (= Insulin 3 Veenstra 2019)
MMNVPKGWIKMLCLVAATGOISANIDSKEYFCGEILVRTLTELCS I YNNPTYARNREFFEOIVDECCRSPCTRGY L
VLYYCSEAKSSVVSLLNRTKPENSSKQEKTGRSEPSPSEERNSLT———————————————m———m
———————————— VGRTLGTNNVPFMLNPDPLAYRRRLTQGRGKCVCRKEGAKVQ

>T. molitor Insulin like peptide_1 ( = Insulin 1 VVeenstra2019)
MDORLLLLFLLVNS ISVIWS SPHKLHS INGGJAEFFCGSKLSEALYMVCKGS YNSPTISSS INDLFAYEYDYFPSESD
EDNQLDFPFLERDTANSFLPIRSERRRAGIVNECCRNPCTLOHLSLYCGS

>T. molitor Insulin like peptide 2 (= Insulin 2 Veenstra 2019)
MDLOCVEVVVVATVLAALHTCTAEDVAT IRGSQNNEST YCGTRLSETLSAVCKGNYNTLNGEZS DI Y SLSKSNVIWG
GRHSSDSYRPLDYPYRSKASASSLITTFRORREGIGVEFNECCEKPCSHEELSSYCGNSK
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>T. molitor Insulin like peptide 3
.. .DNRVTEVFFLLNIIYVWCTPHMASFMNRIEVFCGPKLSDALALVCRGNYNPPSIEASMNDLLTYNTYDELFPS
ENDDDLDFPFIQKEAANSFLPMRFARSRGVVDECCISZPCTYRHLTLYCG

> T. molitor Insulin like peptide 4 allele 1
MTCITRLVALLEVVESCAGALKVPFWS DI LCGRLLENAQFLVCRGVPPAFRERS SLGWNEWDGEKLOKEEQVGA
IDEYEYFAKWRKHECCDKGCTSGDLKSYC

> T. molitor Insulin like peptide 4 allele 2
MTCITRLVALLFIVESCAGALKVPFWSDEI LCGRLLENAQFLVCRGVPPAFERS SLGWNEWDGEKLEKEEQVGA
IDEYEYFAKWRKHECCDKGCTSSDLKSYC

>T. molitor Relaxin (Insulin like peptide)
MWEPVSTIAALCVLLDVSDTTRSDNELELVFRDRSQSDWEEAWHKEKYTRCRETLIKHLYWACEKDIYRLTISSISD
ONGFNNY INNVDEEFPWMAPIZGAKRLLRFRRGVNRRAGSSITSECCKSSGCTWEEYAEYCPTNKRYTSYV

>T. molitor lon transport peptide-like transcript a ( = ITP-A Veenstra 2019)
MSYRSSIIVNTQAVWVCMILAVIIQAVTSIPTNGSPVLLPHHFTKRSFFDIQCKGVYDKSIFAKLDSICEDCYNL
FREPQLHSLCRKNCFTTDYFKGCLETLQLSDEEAQIQLWIKQIRGAELGGLGPSVSPPNTS

>T. molitor lon transport peptide-like transcript b ( = ITP-B Veenstra 2019)
MSYRSSIIVNTQAVWVCMTLAVIIQAVTSIPTNGSPVLLPHHFTKRSFFDIQCKGVYDKSIFAKLDSICEDCYNL
FREPQLHSLCRSQCFSTKYFVGCVESLLLSEEMPNFRKMIEYLSK

>T. molitor ITG-like
MRALIILFMACLLGHKAHGWGGLFNRFSPEMLANMGYGGHGGFIQRTGEGDEGILEEYASEGDEEPCYGKRCTAN
EHCCPGSVCVDVDGVVGSCLFAYGRRVGELCRRDSDCESGLVCAEAEPGVSTRVCRPPVHODKQYSEPCNMSSEC
DISRGLCCQLQRRHRQAPRKVCSYFKDPLVCIGPVASDQIKNTIQHTAGEEELTGLASFKRPMH

>T. molitor Neuroparsin
MCPSYNFATIVLVLTIITVIIFSDKGTTMSLPCRRCFTSDECNSPPPDFCPYGENKNYCGRRVCSKGPGEKCSNDQ
YAILGTCGEGMWCSNKDNRCHGCFIATMICYE

>T. molitor Prothoracicotropic hormone
.. .KNLIIFLFLISTFETLNKSME IMKNRNYRLLDYDEMNNSEESKCVDNDLCRNTFGEQVKKEVQEDEESTFAS

DEDKKKTTRLAPHYHSTRPMPCSCGIDFRLLDLGHHYFPRYLHTGVCKSEICRGLYRCVERHYKVRVLKQRDPRS

PEIKTTMTLPDTLKGMWQPELVTVTVACECSL
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Predicted Z. atratus neuropeptide and neurohormone precursors

>Z. atratus Adipokinetic hormone 1
MERVWLTVLLIALVGICAAQLNFSPNWERIATSSAGGENDNCKESVDTIMLI YKI IQNEAQKLVECEKFSN

>Z. atratus Adipokinetic hormone / corazonin-related peptide

>Z. atratus Allatostatin C (= PISCF)
MSAQTPHYLLSTLLIFVIATLAFSSARPNHFGEGNQVVAEQDGNNLLDPGLKPWQLELLAQRLSEISSQTGGDYA

WDRSLRSPEAISIOSRYRQCYFNPISCEF

>Z. atratus Allatostatin CC

>Z. atratus Antidiuretic factor b-1
MKIQVAAFLAVVLLAATDASHLAAALVGPGTHGTILQGPSSKTSLVGPDGSHIAGVAAGGTVVAPALHGGVVSAA
VAPGYVAAGVPAVVGVHAGAFLAPGSGHEGQYVHDYTEHLYDDGSYKGDYYEGH

>Z. atratus Antidiuretic factor b-2 fragmented

MHSLTAAVEFVAVAAASASGI LGVHGGLGVLGGLGGVGVGLGGVGLGLGGVGVGHGIVDPTATANTVNAGRVTDV
GAPAVLSGPAGSVVRAGVAAVPAATIAGPAVIAGHGIAAPGIIGGAGLIGAGAGILGHGGLIGSGLEGQWIPDINE
KLYDDGSYKPHVYGH

>Z. atratus Antidiuretic factor b-3 fragmented
MNTLCVAVEVALVAVAHGSGIGLGLGGLGSAAVIAGPAGTVTTGGLGGAIIGPAGIAGAGILGHGIGAPLVTSQA
AAQLALQLSVPAGSGLEGQWIPDVNEKLYDDGSYKPHLW

>Z7. atratus Antidiuretic factor b-4
MNSKICILLLSFFVLAKAGLVAVPSVEVLQGPSSKTTLVGPDGSSISSVSPGGTVVTDGQAVVPAAPVVLAASPN
TVVAGPAGSVITSHTLAGPAVVPVAAPAVVAAAPLAVGPAVALVGEGHEGEYIPDNTEQLYDDGSYKGE

>Z. atratus Calcitonin 1
MKAAFILLATALPAAYCFYLQPNVHYMPARVNSRSAPVYKRLGDMFHRLHLASEECINTFDESCINDNINGAVAD
EGFVNGGGGPEECVNTFDESCANGDI DGAGTDDDWLNGGDT PGRR

>Z. atratus Calcitonin-like diuretic hormone (= DH31)
MKTSMIHGNGVSLLMLLAAGVILFEASTTYAAPHSSRYYPGYYSPLSMEGQNPEYLLQTIARLRQALIADDDLEN

SIIGLDLGLGRGFSGSQAAKHLMGLAAANFAGGPERERRISEEEA

>7. atratus Capa
MDIMKTLSGVOLCFVLLCLAACMAECKE PISISKLS SDEGLT PFLRSERGSEHSWDANVDVIERK I GKMVSFPRIE
SESWGADENNY GAZGIPGANSGMWFGPRLEFVOIISDEY TPWTY I TVNGEGPVTRQVHY TPRLEFESEEVYDDLDA

>Z7. atratus CCHamide 1

MCHKTTGVSPLPVKLAKITVIVIFFFFAECAAGS CLSYGHACWGAHG@GGS SHTQQEPPNVNKDASLILAKLLQ
PIDLRYASDRDMOMPTNQQLFSDAQIEAELLKGQDDFRNLODGYLNDENVLADDMYPLQRTHSRRVRATKALEKR
STRMI
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>Z7. atratus CCHamide 2
MNCWSAAVLLAAVAFVLAEAAEAGCATFGHSCYGGMEEIASDLLDNNEE I LODVONDENPAFVETGPRSEYKP
ERPPKLTPQQYDNISRVIROWIQY YHAQELHADNNI

>Z. atratus CNMamide
. LRFSLFQNDRASNNNEVDVLSRVQQVY IDTPTTTVGKNGKQPKATKAYLLVKTLRORNEJYVSYLTLCHFKI
CNMEETIRTTRY FHMIRRQDDNES

>Z. atratus Corticotropin-releasing factor-like diuretic hormone ( = DH37)
MRVPVYLVCAALVVAVKSEDRTNYYGGKFLEPVDVAADQETVSYLLPKLAAKYRPNSEWSGVTDPRFYVLTEMES

>Z. atratus Corticotropin-releasing factor-like diuretic hormone ( = DH47)
MRVPVYLVCAALVVAVKSEDRTNYYGGKFLEPVDVAADQETVSYLLPKLAAKYRPNSEWSGVIDPRFYVLTEMES
NDIDNONKLSPEARSIGAGALGESGASLSIVNSLDVLRNRLLLE IARKKAKEGANRNRQILLSLEHMIAFLOSRAS
GNYDNNV

>7. atratus Crustacean cardioactive peptide
MTMVTFEVICIAAVLTAETOSLFLPKSVAQONLGARERV IEPKEIPFCNAFTGCEARSNLPPLPEQRELTDESIG
SLLELSAEPAIEDLSRQIMSEAKLWEAIQEANMELSRRRQESAESSEEDVAVPARSAAGSCALPPCYI

>Z. atratus ETH
...FTTVVFIHILLHVTsGEGNYFLKAAKNVPRIESNSNKNTNIDEMGKFFMKASKSVPRIENENFEYGQGVEK
RDOQ...

>Z7. atratus Elevenin
..SNILNRNYCRNHIFS PRCRGQQ@DVMSRPSEEYRLPVVEDFSGIDRSREITAILNS PTLLGELLRKIVETPEY
ESDTSNYLK

>7. atratus FMRFamide related peptides (=FaRPs)

MVPLALIITTCLIHLTWS YNEELYPLSDPDSSYLYPEDVPDETEFE I HRGINNNNFLRFERSGRKYDSEYEDYNED
FARPTEISGKIDKNNDFF IRFESKODFLREGIDOERPVRAKNE FHLRFESMEGSODRRRSKRDTY PE Y4JAGSN
FLREGINSNFLREGINNEMAATADPEKQESPLIVLLTELVATLKKEQMKN

>Z. atratus Hansolin
MWRIIMTSLLYVVMVESRPMDPLDGPLWPQDVSISTLDLFPRENPDVRLRSFHONMYNPDTDFDLLVPQF PANGER
AITMFSRWSPISSFGKGKTPTRSNMLPHQIZDRHPGOPLRW

>Z. atratus IDL-containing

MVRVAFSPHPLLLVTIVMAVCATFPHAVMAT DLSRLYGHISSINGDACHPYEPFKCPGDGNCISIQYLCDGAPD
CPDGYDEDSRLCTAAISIPPVEETGSFLKSLLASHGPNY LEKLFGNKARDALKPLGGVDKVAIALSESQTIEDFGA
ALHLMRSDLEHLRSVFMAVENGDLGMLKSLGIKDSELGDVKFFLEKLVNTGFLD

>Z. atratus Inotocin (Vasopressin-like)

MSKLATLITLLALSESIVSGCLITNCPRGEEISKLALSENT IKSCLNCGPGQOTGQCFGPNICCGPFGCLLGTPET
LRCQRDGFFHEREPCIAGTSPCRKNTGRCAFDGICCSQDSCHSDKACASEEKSRSFSEVPLDLYNLINYQAELVN
DK

>Z. atratus Insect parathyroid hormone
MNTVTVCVETLVLVMSVONVEFAGPRYRVIEIVSDAHLADLQSRIALNNKIKGISITMPVGGGRIDPLR IBEEEGISO
SRFLDVLFNQSEEDKGDPVELNDYDSLIQRLRNFE

>Z. atratus Myoinhibitory peptide

MRDAAVAVSARFLGAVLEVCCLOASLTVALSDETPMKS SNDNPOMDY DMSEDWNKDLH IWEAIGWNNLEDGWES

ERSVPSWADQA&AWQNLHSGW%PEDEDTLRQLVAMIDRVDPQYDEYDNDLEANDDD ANWGQFHGGWGIS
Iw

JSNWGNEFRGSW EPAWSNLKG SODQIAQ

>Z. atratus Myosuppressin
MHQYTFAAVVEGVAAVFLSNASTTAYMISCPPNDLLEASPSLRHLCY IVEKAVVDNSISDEPSYRRIVVERDVSPL
AERVVNPNAJODVDHVELREGGFGL *
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>Z7. atratus Natalisin
MEISTRKWLLLLTLTGVHAQE PRKRASNDRFTYEEPIVLEQEDDVSCSGGGC VIS PGODEFGPFWANREIIIDPTY
SRSKLYAEEPHWI LVIGDDKDVNDNE PFYVARGRISFSESNSKNIAAQFWRT LFGVNSPRKLKY LONLGVPYFLE
VGRKENGNERSADIQ

>Z. atratus Neuropeptide F1 transcript a
MRWSALWWEAVIAAMVMLEANAAPSPRNDNMLOELLKLDQLYSSVARPREGEIVETNSNFAPIEYEGQYQSEDVG
DWLPLI;

>Z. atratus Neuropeptide F1 transcript b
MRWSALWWEAVIAAMVMLEANAAPSPRNDNMLQELLKLDQLYSSVARPSVRSGPTQPDSMGPKVOFAINMLRLOH
LDRLYGDPSRPREGIVETNSNFAPIEYEGQYQSEDVGDWLPLEE

>Z. atratus Neuropeptide F2 (NPY)
MSTCKLAILLTVLLAVHLISGSPASSLCNRPLYSFETSKHVGDYLKCIANEASKTRYG#IAPPALIGKLRPYVYD
YDLQQIQDLLYPEN

>7. atratus Orcokinin-like transcript a
MWCTTPLFALLVTLVVIDAAPKLSDYETGHYPYPQVGAIMGREPARTFGVLOLGGGYGVASILSPSKYETKTDKQ
GPLNGLIPGGAFGRAARSDCSRSRCRSFTYDKFIKYLRVPQEEKLHPYFSFDSAENRNDSDGGVKDGQEKMP T
SIDAYTPYQYRKLVESNKY I

>Z. atratus Pigment dispersing factor
MOKIATLEVLTIGLIINPVLGYPYAGDDYRYLDRDYASPGAHQLASWIASQLRPPKELIPPQEVPILPYRLPLOG
IINSEVSNAIIGSEETQKLYRDGE

>Z7. atratus Proctolin

YKREVPSH

>Z. atratus Pyrokinin

.. . ERVWVVNWVVICVLILLLEYISSVSQONDFHHRHVNNQGNTHGGHIKEPYVWP S PKLEEARNS SSNDFYDNL
QKEGLAMLIMDALONGPLSNGNAGIHVVKFTPRLEFESEEE ITVNGIRPDENQWPSDDSAI SAEYLYQISPPFAP
RLEZHLPYLPRLEFQONDRMPES

>Z. atratus RFLamide
MEWYAEVTEFLLLVRYTASATELLHSNLPQSLNDEDVDPNLVNIGEDDLSFVNQYEDAKLEHLGKMLANVLIQPWP
RGLSPLVYVENAPPEYFQGDETVESDPVDVEENANI PFKRSRY YRKY PWKRQNSRYDAENRYLCQPSKEDVFRLL
VALHEARQGNRGQMISFCNREGIPASAIFTNIRFLE

>Z7. atratus RYamide
MHARKVIVVLVYILTVLVSLAVAKRYSSEIS: VQNLSTFKTMMRYEAGPT SNQKENKVN I HPRADAFFLGPRYE

ESSWSPNASLVYPVSSTPLCGLDEDLSCAYTGISDLYRCTPRKGHESEEFSTTSN

>7. atratus Short neuropeptide F
MARYSTAMKCLCAVTCIMIMAATVTSAAPSYADYDNNIRDLLDIFLOKEALEDKYGPVHQLVISSRSPSLRLRE
GlSDPSMTPEAAFMMAQAVDHENN

>Z7. atratus SIFamide

>Z. atratus Sulfakinin
MEMKSVEFTCIFLLSSIYLLFIHOFAENASAA PGNVNNLEAHRTRGRPFARLGSRGSGQYARIKPEPFGEFIVDDDD
LFELSIQTSDDYGHLRFGMIGEETFDDYGHMREGRISGSE

>7. atratus Tachykinin-related peptide
MESTTITTAVVLATIYAACAAEEHH
PSGFMGMREIFIPYPVWEGTYPDGVY,
GYFDI#JAPMGEVGM DYDELVED
GSEYYNNIDLNSLGQDLDINQLMLLLTESDGESDVWNGNNEIGQYSQK*
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>Z7. atratus Trissin
MNKNLVVVLIVIAGVVWGEVQSCTsCGSECQSACGTRHFRTCCFNYLEERNSDSLAMDPSLRLELWLAKSRNPYF
QOQQORNFLDSSLEIPETVNHNEVTK

NEUROPEPTIDE-LIKE
>Z. atratus Agatoxin-like peptide transcript a

MKYTWLVLASCVVLVLAELLPGTSAGPYLEDDEGLPSDDDYTENAIDRLLQSAQEESSLIYLFRRACVRRGGNCD
HRPNDCCYNSSCRCNLWGSNCRCQRMGLEFQKWG

>Z. atratus Agatoxin-like peptide transcript b

MRYTWLVLASCVVLVLAELLPGTSAGPYLEDDEGLPSDDDY TENATDRLLOSAQRIACVRRGGNCDHRPNDCCYN
SSCRCNLWGSNCRCORMGLEQKWG

>Z. atratus Neuropeptide-like precursorl (all potential cleavage sites marked)
MAVEGAPKEFFGTGILMFALFFMVNSDETCDIEIENTLKALLTPQEYPSMOOQALRKDLLGFQEALDRTDDEDE
TNY 'SISSLAQWGNLPGEESLEALARAGYFRTLPADDDEDPNYEESLATLAKNGQLPTFQNNESEEGIESLARN
GELHTRREIQELLDELY TINT GSLARNFNFPSYEIE]Y LGSLMRGGDFQY TEEIN IAS LAREGGREVESINAAAL
LRODNYLNAQRNEDKAEDSQAGGEISINIAS IKAQY SGKFKRSARNGGQASYFDTESGEY PAPVYQONONVDDYEEL
MNALTEAY PNNDESJFLGKLQGVLLRRKLICGSE I Ef83H I GALARLGWLPT LRNVGFNRSGRSTSLEGCRETSAD
GQTEDDAISENALSLEDZERFLLOPAVDRI LLRKMFHPRMRSFLSDMS

>7. atratus NVP-like (all potential cleavage sites marked)

MELRWSTRWATLASCLVLTLATPASLVEETKASEMRDNKVISJAQLSNGEEHDRADVPYFNKPTAIZGIGTNNLKNP
TPDQQTLSEWEQEQNMYQNPDSLANIQSSLYNSDTPYDDKSIAEYEKGFHYGTNKDKLDEALENAVLKSELYGDP
SPLNQYRYYNGEDRRRRRIGDARKIRLDGREIEIDIDLTPEEILTILTLYENERQSGYRPWPMEGEPQADE IEEEE
NWMDAPVYPHATGHNDVASGYMY DEKAFESIGRWGGFADARIKRFMVAKGEINDPTRELRY LNGPNKNDY Y TLSQL

LSNQREPNVPLYHRLVL

> Z. atratus Periplaneta neuropeptide-like precursor (all potential cleavage sites marked)

MGLKSETSVGRLLLILIGLTLAQEDSLRSALNAIDFFOKDLSEFSRYDDDNLGEYGYSLDAPDDLSFLSPSDYPE
RDFDKNPALERLLLDYLEDGSYLDSSRADHDEDVI®SMRI SSSFRERLEEDKERQLEELAQNVLANDDRDNDDDYGE
LIRELWEKYKNYPNLYNHPRVYFNNDNKEJTFYPRLGLDS IGLEIGRNKY YEGDSLNDNPYLYTYKDNYYNKYQDD
DDDDKDAEPNYYESAKNKHFSRDRKFDYRTRS YNPNGF PV S[E3lS SSFEPPHSEVTHEHESIS TTEEXDCVDKTDPK
VAKDLSNIFGSGSTEKPTTSKPEKPKTMIJEHAKE TKSKNKTKGDKNK DK PES3GS SKEETADVISDKPLQ I QIRSS
INWSDYFGLDGVAASEDELDNEWLIERYHKATALZGINAE Y PLOS FKNHDQPAISIE SDKTDSEEVK I SEMDTKLKN
MEDTIIDDALKYTGAHEGTTDSEEIQDVKDKVISRLAAAYSLEKMRQALGEYKLSMTKEKDRLKQQHKSDDYDIS
EEVSVPRKQATIDDEREK I PESDNNIKCSQGDEECEDQNYRTPSDVLEQAVFEECPRVORACNE IATVLGHYAR
VFETACNMHQOMCLLCSNNSWFAPTRQCNVLFLTKAFELCDGKEECQKEAHGSIRYLLDVNRSLRLEPLGECELAC

P DY

PROTEIN HORMONES

>7. atratus Bursicon alpha
MKPFENLEVYKLWKLLFACAVLSSMCMDPRLSSNIKATAASTTDECQVTPVIHVLQYPGCVPKPIPSFACIGRCA
SYIQVSGSKIWQMERSCMCCQESGEREASVSLFCPKAKPGERKFIKVTTKAPLECMCRPCTGVEESAVIPQEIAG
YADEGPLSNHFLKSHSQ

>Z7. atratus Bursicon beta
.. .SKVNSAFLKQKTNFDNSIPEEFDELGRLQRVCNGE IAVNKCEGSCKSQVQPSVITPTGFLKVRDDFAFSLTQ
MCFFQECYCCRESFLRERTITLTHCYDPDGVRLTVENANSMDVKLREPAECKCYKCGDFSR

>Z7. atratus Eclosion hormone 1
MDTRTRNFIRTVLLMFLTASVFLVVDANPIGVCIRNCAQCKKMFGPYFEGQLCADACVKFKGKIIPDCEDIASIA
PFLSKFE

>Z7. atratus Eclosion hormone 2
MGSPTFIIVLVLMGIIENYICAASIPVCITNCVQCKOMFGPYFQOGRACGDACISSNGQLMPDCNNPRTLGNFLKR
LY

>Z. atratus Glycoprotein hormone alpha 2
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MLACWLLETVLSLSDAFLVTTVTARDAWQKPGCHKVGHTRKISIPECVEFHMTTNACRGFCESWAVPSGPKATPT
QPVTSIGQCCNIMETEPVEARVLCVDGVRTLTFKSAVSCSCYHCKKD

>Z. atratus Glycoprotein hormone beta 5

MFSVQVWILVGLSALVSCQOSIIEAGLEPLDVSATIECHRRMY TFRVTQTDESGKQCWDTLSVMACWGRCDSNETIS
DWRFPYKKSNHPVCVHYGRNRSVVKLRHCEEGANPSAARYEYLEAAGCKCQQCSSSDTSCEGLRYRPQRSHPASL
GFRIN

>7. atratus Insulin like peptide 1
MDKRVIFLEFLLNVVSVIWSS PRMVHLMNIZAEVYYCGSKLASALALVCNGKYNSPSIR4SFDDLLAYDEYNEFFPSE
TDEDTQFDFPFLQKGAANSLLPMRFIZSKGIVDECCRKPCTLKHLELYCA

>7. atratus Insulin like peptide 2
MDLOYVEMVVTTVLAT IHSVKTDEMS TLNNSDSKKIYCGRNLSQTLSAVCKGNYNTLNEEXS DIENRGRAVE SQRG
QDFPFRNRAIASSLITNFRPRREGIGVENECCEKPCSYKELSSYCGSNEZR

>Z. atratus arthropod Insulin-like Growth Factor 2
MYRFHGDLKMNVPKAWMOTLCLVMLEGOMOAN I DSKE YFCGEILVRTLTELCSIYNNPTFGENRIRRQIVEECCR
SQCSEEYLVQYYCQVAKSPIAKLLNGTPENASKVAHEKDSNNAPSDHSAPSPAEERNSLNJ%EEMRRLQSARNMI
HHNPVPPANIGHVEHSQKPFYVWRFSRMY

>Z7. atratus Relaxin
.. .FPVSTIAALCVLLDVSDTTRPENDLELVFRDRSQSDWEEAWHKEKYTRCRETLIRHLYWACEKDIYRLTRRS
DONSYNNYVKN. . .

>7. atratus lon transport peptide like transcript a
MNYRSSRRISTOAVWVYITFAVILOEIATSPANRSPALLPHHFTIEISFFDIQCKGVYDKSIFAKLDSICEDCYNL
FREPQLHNLCRKNCFTTDYFKGCVETLQLSDEEAQIQVWIKQLRGAELGGLGPSVSPONTS

>7. atratus lon transport peptide like transcript b
MNYRSSRRISTOAVWVYITFAVILOETIATSPANRSPALLPHHFTIEISFFDIQCKGVYDKSIFAKLDSICEDCYNL
FREPQLHNLCRSECFSTKYFVGCVESLLLNEEMPKYRKMIEYLSK

>7. atratus ITG-like
MRSLIILFMACLLGHKAHAWGGLFNRFSPEMLANMGYGGHGGFIQRTGEGDEGILEEYASEGDEEPCYGEECTAN
EHCCPGSVCVDVDGVVGSCLFAYGEEVGELCRRDSDCEsGLVCAEAEPGvsTRVCRPPVHQDKQYSEPCNMSSEC
DISRGLCCQLQEEHRQAPRKVCSYFKDPLVCIGPVASDQIKSTIQHTAGEEELTGLATFKRPMH

>7. atratus Neuroparsin
MLSFHNFITVVLALTISVIICSDRGTALYHLPCKLCASVEECNDDPPQLCVYGENRNACKRRVCSKGPGEKCGDK
FDILGTCGEGLWCSSKDNRCHGCYMPTMTCYPQD

>Z. atratus Prothoracicotropic hormone

MRHLSLALLLLIFAFLRVNKSME TWKDKYYGFLDYGDFSNNYSDDKCADNEVCQSNFDELVKNKRRFQDIDELPL
KSNINDKKSGRVATYYHSSRPMSCSCGIDFRILDLGHQYYPRFLHTGVCKTDICGGMYRCLEKY YKVRVLKQRDP
RSPEIKTSVAFPDNLKGTWQPEMVNVTVACECSL
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Figure S1: Splice forms in Tenebrio molitor. A CAPA: T 1-174 — CAPA transcript a, T 1-158 — CAPA
transcript b. B Neuropeptide F1 (NPF-1): T 1-85 — NPFL1 transcript a, T 1-123 — NPF1 transcript b. C
Corticotropin-releasing factor-like diuretic hormone (CRF-DH): T 1-125 - CRF-DH37, T 1-154 — CRF-
DHA47. D lon transport peptide-like (ITP): T 1-135 ITP transcript a and T 1-120 ITP transcript b. E
Arthropod insulin-like growth factor (alGF): T 1-135 alGF transcript a and T 1-120 alGF transcript b.
F Agatoxin — like peptide (ALP): T 1-108 — ALP transcript a, T 1-99 — ALP transcript b. For gene
structures see Veenstra® 52, Precursors aligned using the MAFFT-L-INS-i algorithm® (dvtditr (amino
acid) Version 7.299b alg=A, model=BLOSUM®62, 1.53, -0.00, -0.00, noshift, amax=0.0) and pictured
using Jalview v.2.11.20. Color intensities indicate percentage of identity among amino acids.
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Figure S2. Orcokinin-like precursor alignments of T. castaneum, T. molitor and Z. atratus. A.
Orcokinin-like transcript a: Tribolium 1-137 Orcokinin transcript a (Jiang et al., 2015); Tenebrio 1-171
Orcokinin-like transcript a2; Tenebrio 1-146 Orcokinin-like transcript al; Zophobas 1-170 Orcokinin-
like transcript. B. Orcokinin-like transcript b: Tribolium 1-184 Orcokinin transcript b (Jiang et al., 2015);
Tenebrio 1-439 is deduced sequence by T. molitor genome scaffold CAJRHG030000017.1; Tenebrio 1-
351 is deduced by T. molitor genome scaffold JABDTM020025471.1; and Tenebrio 1-57: is deduced
by T. molitor transcriptome. For gene structure see Jiang et al., 5. Orcokinin precursors aligned using
the MAFFT-L-INS-i algorithm® (dvtditr (amino acid) Version 7.299b alg=A, model=BLOSUM62,
1.53, -0.00, -0.00, noshift, amax=0.0) and pictured using Jalview v.2.11.20. Color intensities indicate
percentage of identity among amino acids.
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Figure S3: Proctolin 2 alleles of T. molitor. Tal 1-77 - allele 1;, Ta2 1-77 — allele 2
(JABDTMO020014046.1).

Ta1/1-77 1 T ] TEH L G G1
Ta2h-77 1 5 T RIER] L] E 81
Tai11-77 G2 F & K 77
Ta2/1-77 G2 &R M 77

Figure S4: Splice forms in Zophobas atratus. A Agatoxin-like peptide (ALP): Z 1-108 — ALP transcript
a, T 1-99 — ALP transcript b. B Neuropeptide F1 (NPF1): Z 1-82 — NPF1 transcript a, T 1-120 — NPF1
transcript b. C lon transport peptide-like (ITP): T 1-136 — ITP transcript a, T 1-120 — ITP transcript b.
Precursors aligned using the MAFFT-L-INS-i algorithm® (dvtditr (amino acid) Version 7.299b alg=A,
model=BLOSUM®62, 1.53, -0.00, -0.00, noshift, amax=0.0) and pictured using Jalview v.2.11.20. Color
intensities indicate percentage of identity among amino acids.
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