Supplementary Materials

Kunitz_Lyd 34901 Frame 1: 93 aa

1 ATG TGG AAA ATT CTA TTC TTA TTT ACA TTA ATT ACA ATT TCT ATT 45
1 Met Trp Lys Ile Leu Phe Leu Phe Thr Leu Ile Thr Ile Ser Ile 15

46 GCA AAT GAT GAT CAA CAA GCT GAA GAA ACA CAA TTT ACA CTA AAT 90
16 Ala Asn Asp Asp Gln Gln Ala Glu Glu Thr Gln Phe Thr Leu Asn 30

91 GGT GCA GAA AAG AAC GAT AAA CAA 135
31 Gly Ala Glu Lys Asn Asp Lys Gln 45
136 GCT TAT TTC CGT GTC TAT AAT TGG AAT AAT GAA AAA 180
46 Ala Tyr Phe Arg Val Tyr Asn Trp Asn Asn Glu Lys 60

181 GAA CAA GTT ATC TAT GGT GGT TGT CAC AAA ACT CAC AAT AAT TTC 225
Ile

61 Glu Gln Val Ile Tyr Gly Gly Bjll His Lys Thr His Asn Asn Phe 75

226 CAA ACA TTT GAA GAT T GAG AAA ATC GCT AAA CCG 270

76 Gln Thr Phe Glu Asp Glu Lys Ile Ala Lys Pro 90

271 CAA AAA AAT TAA 282

91 Gln Lys Asn End 94

Kunitz Myl 37778 Frame 1:87 aa Kunitz_Lyd 46461 Frame 1: 79 aa

1 ATG ATG AAA ATT TGC TTT CTG TTA TCA GTT TTA ATA ATT TCA ACA 45 1 ATG TTT AAT AAT AGC TTG AAT AAC ATT ATT ATT ATT ATT ATT TTT 45
1 Met Met Lys Ile Cys Phe Leu Leu Ser Val Leu Ile Ile Ser Thr 15 1 Met Phe Asn Asn Ser Leu Asn Asn Ile Ile Ile Ile Ile Ile Phe 15
46 TTC GCT GAT AGT TCA GAA ATA GAA TTC ACC AAA GAA GAT 90 46 GTA GAT T AAC GAA GGT GCA GAA ARG AAC GAT AAA CAA CGT 90
16 Phe Ala Asp Ser Ser Glu Ile Glu Phe Thr Lys Glu Asp B§S 30 16 Val Asp Asn Glu Gly Ala Glu Lys Asn Asp Lys Gln Arg 30
91 AAA GAT GTT CAA TTT GGC GAC ATT AGT TGT CTG GCT TTA ACT CCC 135 ( 91 CTA GCT TAT TTC CGT GTC TAT AAT TGG AAT AAT GAA AAA CAA GCA 135
31 Lys Asp Val Gln Phe Gly Asp Ile Ser - Ala Leu Thr Pro 45 31 - Ala Tyr Phe Arg Val Tyr Asn Trp Asn Asn Glu Lys Gln Ala 45

136 GTT TAT CAT TAT AAT CAC ATA ACA AAA GAG

T GAA CAA GTT ATC TAT GGT GGT
46 Val Tyr His Tyr Asn His Ile Thr Lys Glu

Glu Gln Val Ile Tyr Gly Gly

AAAR ACT CAC AAT AAT 180

GAG AAT AAG AAT 180 | 136
46 Lys Thr His Asn Asn 60

§ Glu Asn Lys Asn 60

181 TAT GGT T GCT AGC AAC AAT AAT TTC GCT ACG AAA GAA 225 | 181 TTC CAA ACA TTT GAA GAT GAG AAA ATC GCT AAA CCG ATT TGT 225

61 Tyr Gly » Ala Ser Asn Asn Asn Phe Ala Thr Lys Glu 75 61 Phe Gln Thr Phe Glu Asp Glu Lys Ile Ala Lys Pro Ile m 75
226 CAG TGC GAG AAA ATC GCA TTT CCA GTT TGT CGA TCA TAA 264 226 ACA CAA AAR AAT TAA 240
76 Gln Ala Phe Pro Val B§ Arg Ser End 88 76 Thr Gln Lys Asn End 80

Figure S1. Transcriptand protein sequence from three sequenced clones with Leu at P1 site.
Yellow, leader peptide sequence; blue, Cys residues involved in disulphide bridges; green, P1
residue.



Ignelater luminosus KAF2886195.1 CEMP--FEV-GK----CKMY---YPVWYYNYATDDCERGT| SHKY
Spodoptera frugiperda XP _035455931. CLEE--RQGQGG--ITCFAL---MKRYFYDQTKDKCVSYT)
DE!

1
Drosophila serrata XP_020807810.1 CYDE--PSOTGP----CKAA- prsmnczmczsg_'-’z}m
Athalia rosae XP_012267160.1 CALP--MER-GY- CRAS ---1SRWGYDHOKKTCVKI TK]
Ixodes scapularis XP_029848488.1 CNLP--KDD-GP- -IPSFYFDNVTRTCHMFMYGGUEGNGNNEES PEOC]
Leptotrombidium deliense RWS25802.1 CLEPPKFEE-QP- -ISRWSYNQRTRTCEY] ESAl
Araneus ventricosus GBM21980.1 CTEP--RDP-GP- ~FPRWFYNQQTGQCEKFS! F KTK]
Araneus ventricosus GBL76652.1 CMEP--KDS-GP— ~FPRWEFYNQOTGQCEEFT) S KTK
Drosophila innubila XP 034488093.1 CLQP--VEV-GP— —~TITRWYYNKNTKTCEQ! T
Drosophila albomicans XP:03411'1060A 1 CSLP--KDV-GP- ~LVRWYYDRKTKSCEEFD) KT1I
Rhagoletis zephyria XP _017463616.1 €SQS—-LII-GP- —~IPRYYYNADSKSCQGFS TQED!
Rhipicephalus microplus XP_037274505.1 CYEA--PET-GR-
Digitaria exilis KAF8763253.1 CVDD--KKT-GP—
Araneus ventricosus GBM17459.1 CVDD--KET-GP-
Spodoptera frugiperda XP_035455487.1 CLDP--IDP-GM- -YTRYAYDKSSGDCVEFI]
Ephemera danica KAF4519412.1 CORP--PAVHGT - —-CRAD---FSRYSYHSDSNE
Drosophila erecta XP 026835025.1 CGOO--PAKNGDRVITCIGS - --FDRYSYHPRIQSCLKED) EQKCKPENC
Drosophila subobscura XP 034669849.1 CGQE--PGKQGEVGQTCFAH---FRKYTYYPHMDKCQLF I ----TC
Ooceraea biroi XP 011337290.1 CSLR--AEA-GL- -FRKYAWDAVSGKCVEF'
Ostrinia furnacalis XP_028178942.1 CTSP--LDS-GP- -FHVYGYDPDCGECKEF I¥GGCH! DTLEECOQA-ACKSGC
Manduca sexta XP 037302510.1 ~FPRYGYDPSIKQCKK ATLEECEKRLAQDST
Manduca sexta XP _030020428.1 ~FPRYGYDPSIKQCKK] K-————- TC
Musea domestica XP_005182680.2 CGLE-HSKSANSQGQSCLAI ---IPSWTYNADTKECIYF' ECLI
Drosophila innubila XP_034473706.1 CGEP--HSADGSNGAHCMAY -
Drosophila obscura XP 022231023.1 CGLQ--HSRNGDGRISCEAY -
Trachymyrmex cornetzi KYN18952.1 CLLP--IKT-GP-
Atta colombica XP_018055899.1 CLLP--MNT-GP-
Atta cephalotes XP_012054158.1 CLLP--MNT-GP- -IPRYAYNSASGQCEQFT]
Trachymyrmex cornetzi XP 018364130.1 CLLP--IKT-GP- —~IQRYAYNSASGQCQOFI|
Hermetia illucens XP_037912489.1 ~FYRYAYNPENKTCEK!
Nesidiocoris tenuis CAB0001071.1 ~FPMYGYDVSQKKCVE!
Nesidiocoris tenuis CRAB0006626.1 -FPMYGYDVSQKKCVE!
Bombyx mori XP_021209234.1 CSLP--TKT-GP— ~FERYAYDSSKHKCVKFT|
Bombyx mandarina XP_028031339.1 CSLP--AKT-GP- ~FERYAYDSSKHKCVKF T
Bombyx mori NP _001037044.1 CLLP--IKT-GP- ~FPRYAYDSSEDKCVEFT
Bombyx mandarina XP_023031337 L1 CLLP--IKT-GP- ~FRRYAYDSSEDKCVEFI]
Ceratina calcarata XP_017879422.1 CLLP--LER-GP- -IPKYGYNPETNKCELFE|
Orchesella cincta ODM94254.1 CQOP--MER-GT— ~HARFYYNSETKKCEK
Teleopsis dalmanni XP_037959678.1 CYQP--KEV-GR-
Droscphila ficusphila XP 017047325.1 CHQP--IQA-GR—
Drosophila rhopaloa XP_016970043.1 CHQP--KET-GR-
Drosophila erecta XP 001968605.1 CHQP--KET-GR~
Droscphila melanogaster NP (01285595.1 CHQP--KET-GR—
Drosophila simulans XP 016023333.1 CHQP--KET-GR-
Manduca sexta XP:OSUDZOJBO.I CFLP--LEV-GV- 1
Samia ricini BAS31066.1 )l
Drosophila bipectinata XP 017097910.1 NQED:
Bombyx mori NP 001119717.2 E
Bombyx mori ARK52496.1 E
Bombyx mori ABNT6278.1 CEQA--FGNSGP- -IKLYSYNQKTKKCEEFI1¥GGUKGNDNREDT LAE
Glossina fuscipes XP_037883141.1 CSLP--KEI-GP- ~YLKFYYNSGTKACNEF DTKEE!
Anastrepha cbliqua AUF41106.1 C8QP--REI-GP- =DPKFFYNSETKACEDF' DTKEE!
Rhagoletis pomonella XP 036328511.1 CSQP--QEV-GP- -DPKFSYNSEKKACEQF! SKEE!
Rhagoletis zephyria XP_017477436.1 CEQP--QEV-GP- -DPKFSYNSEKKACEQF! DTKEE!
Aethina tumida XP (019869895.1 CTKK--AEQ-EP--VVCRGS - - -LVAFTWDDSKKECVOT:
Leptinotarsa decemlineata XP 023028705.1 CGLP--VELPGPHGELCLAE - - —ISVFTWSNLEKKCVPDS
Diabrotica virgifera v XP_028150050.1 CFRP--VHD-HKKGSGCBST- -:[vswawnmwscxmn.iﬁ'}?.
Diabrotica virgifera v XP_028150048.1 CFRP--VHG-SPEPYICYAY-
Diabrotica virgifera v XP_028150047.1 CFRP--VHG-SPEPYIC¥AY--
Diabrotica virgifera v XP 028150045.1 CFRP--VDG-SPEPISCKAF-
Diabrotica virgifera v XP:DZBISOCIIE.I CFRP--VDA-SITPVGCY¥AN-
Anoplophora glabripennis XP_018563480.1 CVKD--VHDERK---VC¥AR- CQR-IAGRIC
Diabrotica virgifera v XP_028128643.1 CSDA--VERRSV--ATCLAR- ~VAKPVC
Anoplophora glabripennis XP 018570741.1 CSIP--PVLEGP---TCNAY- SEER-VAGRVC
Callosobruchus maculatus VEN34017.1 CIQD--VEGFVG----CEKVS- ECDA-VARPLC
Diabrotica virgifera v XP 028139916.1 CFRP--VEY-HPNGIACMAL- PIC
Diabrotica virgifera v XP_028139917.1 CYRP--VEY-HPNGIACMAL- IQ-VARPVC
Diabrotica virgifera v XP 028153491.1 CIAP--VDK-GG— KEIS-VAGRIC
Diabrotica virgifera v XP:023153492.1 CIAP--VDK-GG— TN-VAGRIC
Diabrotica virgifera v XP_028148524.1 CTAS--VSS-GP--IMCMAY - ECET-VTKEVC
Diabrotica virgifera v XP_028148525.1 CLAP--VHS-GP--IVCLAG- ~VTKAVC
Aethina tumida XP_019865378.1 CRLG--PTVSSR---QCKGL- IS-IAKPVC
Sitophilus oryzae XP_030759497.1 CDLP--HTEPGP---QCKAR- OCIA-IAGLTC
Sitophilus oryzae XP70307573O4.1 CVLP--HET-GP--TIRCLAY- [ECEK-TAKAVC
Sitophilus oryzae XP_030757306.1 CNLP--HEE-GP--IHCLAY- EL-AARSVC
Anoplophora glabripennis XP 018568971.1 CHQP--LET-NP---YCNEW- KA-QAEPVC
Acalolepta luxuriosa BAD52444.1 CYLP--LET-NP---YCNEW- KN-QAGPIC
Leptinotarsa decemlineata XP_023015035.1 CDEP--LETTSD--—-CDDW- ITFNDEEK-QAQPIC
Sitophilus zeamais ABZB80669.1 KWVRCVGR-EGTFIYHWNDKLKGCERAT] IDENT -QAKPIC
Sitophilus oryzae XP_030758167.1 WVRCVGQ—EGTFHHWNDKLKGCERAI.:.“‘I’;E Dﬁ:—QAKPIC
D onus [ ENNT79982.1 KWVKCASSGNPAFVYHWNNQLKGCERAT] EED! -QRKPVC
Rhynchophorus ferrugineus KAF7265443.1 KWTKCPGT-SPIFAYHWNHKLKGCERAT] G. ERDEON-QARASIC
Rhynchophorus ferrugineus ATU47277.1 KWTKCPGT -SPIFAYHWNHKLKGCERAT] G ERDEQN-QAASIC
Lydus trimaculatus DN45256_&4_§10_11 PENPVCYAA---IPIYHWNHEKKACEKAT] SKLODELN-IAAPVC
Mylabris variabilis DN36275_cl_gl il ~LPVYHWNEKKKVCEKAT] SKLODELN-IAAPVC
Mylabris variabilis DN17096_c0_gl il CDAP--VET-GP—-YYCKAL---ILVYHWNNTVKACE L ¥ QTFED! -IATPIC
Lydus trimaculatus DN39749 c0 gl i4 CNLP--VQR-GP--VICIAR-~--IIVFHWNNSKKTCEEET KTYDDEMR-IAAPVC

Lydus trimaculatus DN17769 c0 gl il CTKD--VEE-GL--THCLAA---FPRYKWDHTQQKCT. g:'xm. ﬂm(—n;qp[c
Mylabris variabilis DN35212 cl_gl il CTEKD--VEE-GL--IHCLAA---FPRYKWDHTQOKCIEA! KOL EK-IAQPIC
Diabrotica virgifera v XP 028128651.1 CSLGVHODD-GP---VCLAY---IPV YKCVKDVEGGERPINNNENTEQDOIK - TATPVC
Diabrotica virgifera v XP_028128650.1 CNLG--VET-GF---RCRAR- DEVK -TATPVC
Diabrotica virgifera v XP_028128640.1 CGLG--VQQ-ONGLGVCRAR- ECVK-IAKPVC
Diabrotica virgifera v XP 028128641.1 CGLG—-VQQ-ONGLGVCRAR- ECVK-TAKPVC
Diabrotica virgifera v XP 028128649.1 CSLGVEQDD-GP---VC¥AS - DEIK-TATPVC
Diabrotica virgifera v XP:028140837A1 CSLG--VEQDGL---VCQAY - DEVK -TATPVC
Diabrotica virgifera v XP 028140838.1 CSLG--VEKDGS--—TCEAY - DEVK-TATPVC
Diabrotica virgifera v XP_028128642.1 CALD--VEL-GD--ETCRAL- {ECEK-IATPIC
Diabrotica virgifera v XP 028128647.1 CTLG--VEQYEE--GICRAL- DCEK-IATPIC
Diabrotica virgifera v XP_028128648.1 CDLG--VEQ--E--SICRAL- DEEK-IATPIC
Diabrotica virgifera v XP 028128646.1 CSKH--VHT-GF---ACMAF - DEQK-VAEPIC
Lydus trimaculatus DN37798 cl gl il CTKG--VQE-GT--ISCDAL- S-IATPIC
Mylabris variabilis DN37778 _cl gl_il CTEKD--VQF-GD--ISCLAL- EK-IAFPVC
Lydus trimaculatus DN14221 c0 gl il CTKD--VQE-GE--QSCAAI---IPVYYYNHKTQECEI! ICEK-TAYPVC
Mylabris variabilis DNZlGlQ_cD_gl_il CTKD--VQE-GE--QSCAAT ---IPVYYYNHKTQECEI!

IlEx—mmfwc

Lydus trimaculatus DN14221 c0_g2_il CTKD--VQE-GE--QSCAAI---IPVYYYNHKTQECE L ICEK-TAYPVC

Mylabris variabilis DN21619_c0_g2_il CTKD--VQE-GE-—-QSCAAT---TPVYYYNHKTQECET! T -TAYPVC
Mylabris variabilis DN35212 c0_gl_i2 CEKG--PEN-TEAGYSCFAS - - -FQVYNWNNKEQKCKQ' ETLEECEK-VAKPIC
Lydus trimaculatus DN34901 c0 gl i2 QTFEDEEK - IAKPIC

Lydus trimaculatus DN46461 c2 g2 il CNEG--AEKNDK--QRCLAY - - -FRVYNWNNEKQACEQVT QTFEDEEK - IAKPIC
Callosobruchus maculatus VEN51319.1 CQKD--TEE-GR-- RAL---IPVY] DKCERA. OT LKECEE -VAGSLC
Anoplophora glabripennis XP _018563467.1 CLED--TQE-GP--ELCEAY ---IKVFKWDDDLKKCEPAT] T} ON-IAEPVC
Anoplophora glabripennis XP_018571161.1 CFKD--VQE-GL--RVCRAY---IPVFKWNMELQECDIAT] KTIEECQL-VTESVC
Anoplophora glabripennis XP 018571160.1 CFRD--VHD-GP--IACMAS - -FPVFKWYDELQECDTAI.; ETIEECQO-VAEPVC
Anoplophora glabripennis XP:018563415.1 CHDD--VSGSNI- CDAY ---FMVFRWNDTLOKCVSE: HT | QK-TAEPVC
Anoplophora glabripennis XP_018563478.1 CLKD--VAAPNV--—-CDAY- fﬁmmwmsam“pm E€Q0-VAEPIC
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Figure S2. Alignment of Kunitz domain sequences from insects; green, Kunitz family signature
sequence; blue, P1 site; red, Cys involved in disulphide bridges. * (asterisk) indicates positions
which have asingle, fully conserved residue; : (colon) indicates conservation between groups of

strongly similar properties.



