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Hycleus phaleratus
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Sequence-3 EITNSPYIQETYLAIYWLAMSNSMYNPIIYCWMNA- - -------cmmmmmm e oem s 50
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Figure S1. When the Tribolium natalisin receptor is used as query in a tblastn search of genomic short reads
from either Hypothenemus or Hycleus, the predicted protein sequences after translatation of the reads with the
smallest e-values are more similar to the 7ribolium tachykinin receptor. Yellow highlighting indicates identical
amino acid residues between the short sequences and the two Tribolium receptors, red highlighting indicates
different residues. Black highlighting indicates conceptual translation of residues that are part of an intron. Note
that in all cases the short sequences are more similar to the tachykinin receptor. Hence, one can conclude that
neither of these species has a natalisin receptor.
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Figure S2. Sequence comparison of Coleoptera baratin precursors.
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Figure S3 Sequence comparison of Coleoptera myosuppressin precursors. I
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Figure S4. Sequence alignment of parts of the orcokinin B precursors from the species indicated. Note that the
putative convertase cleavage sites consists of a single Arg residue in most species, but that in the two
Coccinellids, Harmonia and Coccinella, all have been replaced by a Lys-Arg pair, while in Aethina several
single Arg convertase cleavage sites have similarly been mutated into Lys-Arg doublets.
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Figure S5. Alignment of periviscerokinin precursors.
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ARCHOSTEMATA

Micromalthus debilis (GDOQ01020265.1)
MALLWALVLFPAAILASGTEQEPGIYPQYYSRYPDREEPPFAFPEEFQSDQRKTVQKSYEEIAEDLSKLSNNLQ
QKLRFASALLKQENPYETDPADRIEISNLQNSLCILNAEIDNYFRQKAGVFSKGNTQARISVWDSKKSTFDSAG
RTSPIELANKSPNIYKSNSNLANAYAQPLFTMKFDATPTDGRTPVQRIGREITKAQLENLLQDEIEKQEEEEWE
RIEGEDDF 'SQNPPTVVLKSGEVDIPEE%EFNPWGEKELEQFPVNRDLLGVWESEE%EEPFDPWGEKEARVP
FDSWGERDRTAFDSWGEGDRLPFDSWGERS SRVK LS PWAEGPKQRKSQF YSWGERSKYDATLV *

Priacma serrata (GACO01006445.1)

----- GGDDTDQIRTKF FSWARRTNDGTEPSFEFLPS FlGSHSSPNIVVKPREMALPKWTPFHSWGELGAVQY
ESERIPISRVPENAWGEGSSDHEDNEFLPLHQEMTSLPHNPEGEFFKSVQTIETEVEVSQLGWKEKSVLTLRN
IKMLPL*

ADEPHAGA

Pogonus chalceus (JU438197.1)
MYYKNSVIQTSKILLQIILYILIQFANTNCMTIPNDNSNMLQTKSIRNRLNLLEDDNIFGTETPTDTKTYNSGN
DMENNNNGDIFTKETDNENIFTEDSDIDDKKLNVNKIVSLLLDPNEVTPKMIEKLSQFKTFYLSNSNDKTLINL
CTLSRNYINDVCLLIQSSNRSNGLYNPYIYQRCVKLLPLLDFYHCVNEKQNYDETAKENEFIGVPFHAWGELGF
RQVATEKVQSSKVPFNAWGEGRIQMNYDDGDEY CKRSKSKFHSWGEERTVRETANVL *

Gyrinus marinus (GAUY02012896.1)
----- QMLMDASKQVDDEDAKHVKFLGWI[ERF SNANGNNI PIGIPFHAWGTSNQVGTEKTQASRVPFNAWG
[ TYNMNSDESTPDNMYEINTPSSVLPYLVY[ERSRTKFHSWGE RN Y *

Figure S6. Predicted partial or complete Coleoptera leucokinin precursors as obtained from conceptual
translation of TSA transcripts found at NCBI. The nucleotide identifiers are indicated in parentheses. Lys-Arg
and Gly-Lys-Arg processing sites are indicated in purple and the amino acid sequences of the mature peptides
are in green.
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Figure S7. Alignment of N-terminal parts of Coleoptera LGR3's; for comparison the LGR3 and LGR4 from

Drosophila have been added.
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Figure S8. Alignment of Coleoptera eclosion hormone sequences. The asterisk for the second
Hycleuseclosion hormone indicates the conceptual translation of a pseudogene.
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Figure S9. Alignment of Coleoptera sNPF precursors. Note that these sequences are well conserved. The
apparent exceptions of Leptinotarsa and Anoplophora are due to the appearance of an extra exon. Anoplophora
s.v., Anoplophora splice variant.
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Figure S10. Alignment of proctolin precursors.
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Figure S11. Alignment of RFLamide precursors.
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Figure S12. Sequence comparison of Coleoptera bursicon A sequences. Note that the first sequence, that of
the second Oryctes bursicon A has a large number of amino acig residues that are different from the consensus
sequence; those are indicated by the asteriks on top of the sequences.
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Figure S13. Sequence comparison of Coleoptera bursicon B sequences.
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Figure S14. Alignment of CCHamide-2 precursors.
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Figure S15. Phylogenetic tree of Tenebrionidea insulins.
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Figure S16. Phylogenetic tree of insulins from Dendroctonus, Hypothenemus, Anoplophora, Leptinotarsa, Aethina
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Figure S17. Alignment of Neuroparsin precursors.
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Figure S18. Alignment of pyrokinin precursors.
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Figure S19. Alignment of relaxin precursors.

Evolution of the Coleoptera Neuropeptidome
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Figure S20. Alignment of vasopressin precursors.
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Figure S21. Alignment of allatostatin CCC precursors.
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Figure S22. Alignment of allatotropin precursors.
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Pogonus
MKTLIILMVISFAFATPYQYIRNRQYQIKHFKNSNQIARTHELPNSLQTLFKSFLL[{€SNLGNDDESNGYLPE
IGNDDDYLGSGNT[ZGIESNLGNDDE

Ignelater
MNGIILLFGIVLSLDYTWGSPTICANMFDEGEINGGVGGAGRDEEWIKDPGNTIAICANMFDEGEINGGIGG
SGRDEEWIKDPGNTZIACANMFDEGEINEGIGGAGSDEEWIKNPGNTZIAINLLFKNIPRLYSRSVHKNHQGS
TRRFG

Photinus, pseudogene: has no signal peptide and is not expressed
QIRPKCANLFDESCLNKNLIDSALDEQWLSNGHV[Jd{NLNDEGKYTFL

Aquatica

MVKYLVSFLI ISISLGSKYVNSARI@CANLFGEDCINGGTIGGGPDQLWITGNGKQKFLHNLPKVNPQKCVNA
FDTNCINNRRLQEQSNQAWSTYPESTYRKENIQDKKVLNMLYLILKGHSIPT[{GICANLMDESCINGGIVGSGDD
EEWLTGDGS[JL

Nicrophorus
MIRFMVLFILVLGTIDAKPKPEHHRDQACLENQVAIHRPPGIFKSLSDFFNRVDIVTS[{ASESNLYDEGEING
GLPGAGDDEDWLNGNGL{IIASCSNLYDEGEINGGLPGAGDDEDWLNGNGL[AGHKDWMNKSGI[{{ASESN
LYDEGCINGGLPGAGDDEDWLNGNGL{L{IASCSNIYDEGCINGGLPGAGNDEDWLNGNGL[H{;ASCSNIYDEGC
INGGLPGAGNDEDWLNGNGL[{{/ALCSNIYDEGCINGGLPGAGNDEDWLNGNGL(E{{/ASCSNLYDEGCINGGLP
GASEDQAWLTGNGL[{VNIPQPGYNKNNFKGNKNSKTPIMY

Aleochara
MIRI ITLPVVFSAVFLISDGAPCANLFDEGCTYRLLKESAMDQGWLRKNHL@ETFQEHTOIGIDDFFHRLHNI
LNDRCNNFFDINCIEPNIENHQRVDVNPDAIRAFALQLHEDILNRCAQNAMDKNCENFIQNFTPKDDDDKWIA

Oryctes
MKLLTLILLSVGTINGGYIGKKYCPGLFGDSCASGGLDGSADDEDWLNKPNNZIGICIANVFDGSCSYGATLPG
AAADEYWKQHGS[ZEGICSNVFDESCSNGAVVNGGSDEDFLNGNGN[ZE{ICSNLFDESCSNAGLIGAGDDESWLN
GGGS[ZICSNLFDESCSNGGLIGAGDDENWLNGGGS[H ;YL PKQWYKAWGPGGVKTAIHVSDKVHESLLRK
MAKIRHM

Coccinella
MRKQQFFLMLVLTIHLSQLIECRSYSAAILEEVLRRNSHQN LSPEDVHLFNELYNRLAMPVR@CANMFDEGCS
NIGIHGSGSDEDWIKVNSZIA

Harmonia
MKFLFALIMTTIYLFLLVESRSFSSLSFEEAVGRNSHPKLSREDIELFNELYRRLSLPVRGICANMFDEGESNI
GIHGSGSDEDWLKDNSBGKR

Dendroctonus
MNRIITLLAISVALSAAMSVPNVYHKTSNSLKQEQLAALINQLLREKQVYQEV{IECLRMGPLGELNDPRKHLL
TMYNZLICANFGDDGCLSGGVQGAGSDSDWLASGF T (ICANFGDEGCVTGGVIGAASDSDWIGGGF S
CANLGDEGCANGGVPGAAADTDWIDGGY S[JGICANLGDEGCVTGGVSGAGSDSDWISGGFS[J{ICANLGDEG
CANAGVGGAGSDADWLSGDFN[ZT

Hypothenemus
MKCIFIVLAVSVCLSFVRSFPNNPDTYRQSTQLKQKKLSEIIEDLMRDKERYRGSIREYDGEGSAGVPGAGSDS
DWIGGGFT[Z{{ICANFGDDGCANGGIPGANADQDWLDGGFS[ZE{{ICANLGDEGCANGGVEGAGSDADWLNGNFN

Anoplophora-1
MNFLLAITAVLLGTSQGMYLQRNPHHQQAVARQSRNEPTVLKSLGDFFHRMHAAATGICAYLLDESENNGGIPG
AGSDNDWLNQGFN[J{IGLNLFEEGAAYNGLSGSGADSDWLNGGFN[Z{ICVNTMDESCSNGGIPGSGSDSDWL
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DGGFN[ZGISLNLFEEGIVNKGVSGAAADNDWLNGGFN[ZGICANTMDESCGNGGIPGSGEDRDWLDDGSAN[ZE
[[GRLNGIEGVPGSGNDNDWLHGDNT[ZEHN;

Anoplophora-2
MKCLLAITVVLLGSSQGFYVERNPHQQLAIARQSRNQPTIFQSLGDLFHRMHATATCAYLLDEACNNGGIPG
AGSDSDWL TQGFN[ZE{ISSKVLEEEPDNDLNPEPDDDRPNGD FNLGKHEVNAMDESCDNEEIPGAGPERDWLHH
GFHPGKPGLHPFEEDNDVPVAAADGGWLSSFSIVCPNFMDVCGNVGGKRVPGSGADRDWLEEGGGN[ZEIRLNG
IPGSGKDNDWLHGDNT{ZE{{

Leptinotarsa
MNTSTLFLIVLLGFTTAVPLQQWHANKYSSEYHKPNQRGLFSSLGKLFNPSSN{ILNSRGGFSSGERSLNLFD
DSVANSKISGSGSDSDWINGGF S[ZE{GICANLMGESCNNGGVPGSGSDDDWIHGGF S[ZE{;ISLNL FDDGAANSKI
SGSGSDTEWIDGGF S[Z{{CANLMDESCSNGGVPGSGSDDDWIHGGAT[ZH{ISLNLFDDGAANSKISGSGSDSE
WIHGGFS[JISLNLLNYASNSKIPGSGSDSDWLNLDGFNS[IGIKSSEKIGHVFGG

Aethina
MRGIIVVLAMVLAVTLARYVRRHPADVAMTRAKIHL{NINDPELFKQLGDFFHRMHSASIRESPGLLDEGESN
GGIPGSG%DWINNYGMCVNILSESCDNGGIPGAGSDDDWIHDNSMCANILDEGCNNGGVPGSGSDA
DWINNNS

Hycleus-1
MKAIFIIVLVFLSLANCYYLAPHANRPVKVVPLRNLNDLLYRLNGLALIHCANLFDESCANGGMSGAGADDDWL
NGNTN[ZI{ICANLFDESCSNGDINGAGSDDDWLNGD TNZET

Hycleus-2
MKFVKILLILLLTSTYAIDIHQSNRKSLKLLKKLINSENYGFLGRL{ZRHCANLYDESCINVHLPLAKIDEDWL

RKGFN[ZEX

Tribolium-1
MKTAFLLLFVLMPAVLCYYVHPNLHYFPARVNYRSAPAKSWGALFHRLQLAS[{GICANTFDESEINDVINGAGSD
EAFLNGGDN[ICVNTFDESCSNGDINGAGSDDDWLHGDD T[T

Tribolium-2
MRPVLVLVMIFSVSYARYLEPYNYGYPRPLVDFLNRLSLSDKI[{GIEGNTFDESCANLPIIGASSDESWLAHSS[Y
[[(CANVWGESCINGGIIGGGSDQSWLQGDDN[ZTH

Tenebrio-1
MKAAFVLLAIALPAAYCFYLQPNYHVPARLGTRNAPVYKSLGDLFHRLHLASGIEVNTVDESEINGGGNDAGND
EDFLNGGDT[J{ICANL YDESCSNGGINGAGADDDWL HGGNN[ZTH

Tenebrio-2
MKLSLLIFAVALSTACGLYMYPKHRPRDEEVFQSLASFFNQLGRRANMGCANTFDESELNGPIGGATSDENWL
SNGS[JICSNIFGSSCVDGGTAGAGADEDFLGGGGG[EL]

Figure S23. Sequences of the various Calcitonin B genes from Coleoptera. Mature peptide sequences are in light
blue the conserved C-terminal proline in dark blue, Gly residues that expected to be transformed into C-

terminal amide in green and convertase cleavage sites and dibasic amino acid residues anticipated to be

removed by carboxypeptidases in red. Signal peptides are highlighted in yellow.
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Figure S24. Alignment of DH31 precursors.
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Evolution of the Coleoptera Neuropeptidome

0

Figure S25. Alignment of DH31 and other putative neuropeptides encoded by transcripts from Coleoptera
DH31 genes. Numbers behind the names indicates the transcript number (some species seem to have only
one transcript). When this number is followed by a letter it indicates the putative peptide on that particular
transcript. For example Pogonus-3/4a indicates DH31 itself that is coded by two transcripts in Pogonus
and a refers to the first putative neuropeptide on this transcript. Pogonus-3/4b refers to the second putative
neuropeptide on this transcript. Note that sequence conservation is very strong for DH31, but much less for
the other putative neuropeptides encoded by these genes.
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Figure S26. Alignment of DH47 precursors.

Evolution of the Coleoptera Neuropeptidome
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Figure S27. Alignment of DH37 precursors.
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Figure S28. Alignment of ETH precursors.
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Figure S29. Alignment of RYamide precursors.
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Evolution of the Coleoptera Neuropeptidome

Figure S30. Alignment of Sulfakinin precursors.
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Figure S30. Alignment of FMRFamide precursors.
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Figure S32. Alignment of NPLP1 precursors; s.v., splice variant.
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Figure S33. Alignment of allatostatin B precursors. page
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Figure S34. Alignment of Tachykinin precursors.
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Figure S35. Alignment of CCAP precursors.
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Figure S36. Alignment of SIFamide precursors.
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Figure S37. Alignment of GPA2 precursors.
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Figure S38. Alignment of GPBS5 precursors.
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Figure S39. Alignment of Hansolin precursors.
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Figure S40. Alignment of CNMamide precursors.

page 51



Jan A. Veenstra Suppl. Figures

Pogonus
Ignelater
Photinus
Aquatica
Nicrophorus
Aleochara
Oryctes
Coccinella
Harmonia
Dendroctonus
Hypothenemus
Anoplophora
Leptinotarsa
Aethina
HycleusITG
Tenebrio
Tribolium

Pogonus
Ignelater
Photinus
Aquatica
Nicrophorus
Aleochara
Oryctes
Coccinella
Harmonia
Dendroctonus
Hypothenemus
Anoplophora
Leptinotarsa
Aethina
HycleusITG
Tenebrio
Tribolium

155

Pogonus
Ignelater
Photinus
Aquatica
Nicrophorus
Aleochara
Oryctes
Coccinella
Harmonia
Dendroctonus
Hypothenemus
Anoplophora
Leptinotarsa
Aethina
HycleusITG
Tenebrio
Tribolium

Figure S41. Alignment of ITG-like precursors.
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Figure S42. Alignment of PTTH precursors. page 53
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Figure S43. Alignment of ITP-A precursors.
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Figure S44. Alignment of ITP-B precursors.
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