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Figure S1. Predicted amino acid sequences of the 105 protease genes identified from the
Hessian fly (Mayetiola destructor) genome. The sequences are listed in order of putative
trypsins, chymotrypsins, trypsin/chymotrypsin homologues, truncate trypsin/chymotrypsin-like
proteins, cysteine proteases, and homologues of cysteine proteases. Bold sequences at the N-
terminal indicate putative secretion signal peptides. Truncated proteins were indicated by red
notes.

Trypsins:

>MDP3
MFIKICFLLASILIASGDVSLLTPKPRLDGRIVGGVEIDIRDAPWQVTMQTMGEHLCGGSIISKKWILTAAHCTTTS
LVKSDPERVLIKSGTSLHRDGTKSKVKRIINHPKWDATTVDYDFSLLELETELELDETRKVIKLANNRYRYRDGTMC
LVTGWGDTHKSNESTDKLRGIEVPIYPQEKCKKAYLKQGGITDRMICAGFQKGGKDACQGDSGGPLALWLGGKTNDA
ELIGVVSWGFGCARPKYPGVYGSVSSVREWISEVTGI

>MDP4
MFGKLYLLGLLVLVGAFYVAGNALNGYLPKPRYDGRIVGGFEMDIKDAPYQISMRVRGSHFCGGSIISKNWILTAAH
CTAAIGNVASRISIYMGASSNKQGGFEHHVKRIVQHKRYNSRNIDFDFSLLELEEAVSYTDSVQAVALPDFGELTAD
GTNCLVSGWGNTQONNSLSRELLRGAHVPIVNQRVCDAAYEKYSGVTPRMICAGFYEEGGKDACQGDSGGPLVDVESS
LDGKPILVGVVSWGYGCAQPMYPGVYSRVIAAREWIYEHTGI

>MDP5
MFFNLCLLLSGVLIASGAVLNQKTSTLDGRIVGGFEIDIKDVPWQVSLQTNGSHFCGGSIISSKWILTAAHCPEFLNV
DSDPERITVKSGTNFHQHGTESKVKRITIEDPKYFRPTRTYDFALLELENELKLDETRKAIKLAESNDHHVDGSMCLV
TGWGKTKNASESTHMLRGVEIPIVPONECNKAYEEISDITSSMICAGYMEGGKDTCQGDSGGPLVQFKNGEPILIGV
VSWGNGCALPNFPGIYARVQTNRAWIHTFTGI

>MDP9
MLKFFELILLTSLVALASAYPYGVQLLNQTNRIVGGVEVPIEDVPWQISLQSYSSHVCGGSIISENWVMSAAHCVSG
SAPSMISLRIGSEEYAKGGKMVKVKRIVVHEDYNPRTIDEFDYSLLELSESLTFSDKIQPIELPTIDEVVPDGSNCLI
SGWGNTLSSNESRAILRGAFVPIVNQEKCVEAYRRMNNVTPRMICAGYEKGGKDSCQGDSGGPMTLFSKKGPRKLIG
IVSWGYGCAQSNYPGVYSRVQAARQWIQLVTGV

>MDP10
MSEKFILKIILMVLFIIIYVSDAKNVSNVIPSRLEGRIVGGIDAKIEQNPWLVSLODVSHICGATIISKIWILTAAH
CVDGMYSGRSLSIRAGSTFYYEGGTKVNVKKVITIHDNYDSEMNNYDFALLOQLNEPLVLNNTSMKAATIIPDKNERLRD
RVKCQTSGWGINDVNSIKLSPVLQSVDVRIINSAICREFSYGQIDAMLTNQMICAGNWWGGKDACSGDSGGPLICDGK
LVGVVSWGYSCAEPFYPGVYARVQSVRAWIEKITGI

>MDP12
MKIQLKFGLIFWFAHFVNAADLDPIVGIIGGESIDIEQAPWQAYIEYFTKQTYGSRCMGPVESCGGSIIHEKWVLTA
AHCTHIKDVIEANVRVGSAYSDKGGKIYQVGRIINHGRSSDDHFDFDFALLELTQAIKFDYRTIKPIALPKAYDFIS
PRKMCFVSGWGARWPSNHEFNKFPYNRASPYSPYAYSQFPKKLHSVKVPLIPHAMCQQOALSIYGLEVTKQMMCAGNGG
KDACQGDSGGPLVCTSIDGEKKLFGIVSWGKDCGENVPGVYARVQSVRLWINKNTGKRAEKVITIAQINGPI
>MDP13
MEPIVGIVGGRSINIEQVPWQAYIEYFTKQPYGSQYMQPSGSCGGSIISEKWVMSAAHCTPTNDLTKATVRVGSSYC
NRGGKIYDVSQIINHARYKYAAHSDFDFALLELKKAITFDYQTIKPIPLAGVYDSVPENTMCEVSGWGSRSDSSSYS
SYODPKVLQGVRVPIVSNAKCKQIFGRELTEQMICAGFENGGKDSCQGDSGGPMVCKIGGIQKLVGVVSWGESCGLP
NRPGVYARIQSVRLWINKRTGV

>MDP23
MRTVSLFMVFLLLDAFVHFRFALSSNESRIVGGKPTTIDRFPWHLSLRIKDEHRCSASLITSDRALSVAHCLRSDDN
LMDFTIMAGSTTRHPDASSSIVGVQKFLOQHPKEDNVTLENDIAVLWLSYKLTLGTKINLIKLPESNANADEITTVLI
SGWGYTREADPNSTIAYQLQYAATISLIPRERCQRVYGNYLKESMFCAGVKNGGKDACQGDSGGPMSAQGIQIGIISWG
VYCGHRNYPGVYTNVTFFREWIDGVL

>MDP24
MSTFFVFIVISAIYYGAQCNFIQPLIVGGVPGNIDRFKWQAALLYNSKYICGASIISPTKLLTAAHCTYNLKNVLLL
QOARVGSANPLRGGIITAMAYMLEHPKENKDNLNNDVAVLILRKKLQLSSTIGLIELANGNAILPAGTMMTISGFEFGSI
KDGSEKPNVLHYTTVPIVSHELCEQAYKKYSGRGKLNENMICAGFLGVGGKDACSGDSGSPLRIYSIQ

>MDP25 (5’ truncate)



SLSTTPSEMDSSLSLSSNFTDDTRIEPOQDLNDTIILNTITSGTEDRNSEFSDWILGIIGGNRPTEKPIQLDPPETCEQ
CTCGIANKQKRIVGGHETEINQYPWMAMLTYGNREFYCGATLINDRYVLTAAHCVSGFNKDRIGVVLLEHNRQTLNES
DLVKRKVQRIVRHAGYSPTNFNNDIALLRIDKEVKFTSRLKPVCLPTRGKSFSHLDGIATGWGALKEQGDISATLQE
VVVPILSNNECROQTGYGASRITDNMLCAGFEDGQKDSCQGDSGGPLHIVNGTIYQIVGVVSWGEGCAQANYPGVYTR
VNRYRTWLKSNTKDACYCD

>MDP26
MVGLFRGNRLYCGGAIVSDKHVLTAAHCVHPFKKSEIKVYLGGHNISTDFIDTRRVRRIHEHENFDPVSFDFDIALL
ELDKAVLFGAKIQPACLPDEQFKDYSGNVAMIAGWGRLGEQEQTSNTLROQVIVPIWTREECHASDYGAKRLTDNMMC
AGYQDGGSDACQGDSGGPMNFEGKTGSIEVIGLVSWGRGCGRKKLPGIYTRVSNFLPWIQKKLNGQCLCTPKEGIQT
WK

>MDP27
MRVKCGDYVLTLIYILIFVLNICTAFSTSNGKGIYQTYSTKKFAASPAVKKESEKLFFGSVNDHSRAPIHDTPASPC
SCSCGVRNDASRIVGGDAAGVNEFPWMARLSYEFNRFYCGAALVNDRYVITAAHCVKGEFMWEFMIKVTFGEHDRCDDKT
RPETRFVLRAISQPFSFSNEDNDIALLRLNDRVPITDFIRPICLPSFKSQTYVGTKAIATGWGTLKEDGKPSCILQE
VEVPIMENGVCVENTNYTQOKMITENMMCAGYPGIGKKDSCQGDSGGPLIAQRDDKLYELVGIVSWGNGCARVNYPGV
YTRVTRYLDWIRENSKDGCFEFCSS

>MDP28
MLIVLIILGIIHIHSSTLADAYVNDAMRRPVHYFDLRSQYINRNRIANGONRSAKFLFDTIFGINTPTFDEIDEDDL
DDEDEEEAAKPCQCEKIKDCGQANQEVRIVGGKPTGINVSLICRLYDGNFHCGASLVSKDYVLTAAHCVRRLKRSKI
RITILGDHDQTTIKDAEAKMRAVSAIIRHRSEFDSNTYNHDIALLKLRKPIQFTKNIMPVCLPADNADPSGKTGIAVGW
GRVSEGGALPSVVQHVEVPILSLNQCRNMKYRSSRITPNMVCAGKGKQDSCQGDSGGPLLVYDNGKFEIVGIVSWGV
GCGRAGYPGVYTRVARYMPWVRANVEGCICSS

>MDP29 (5’ truncate)
DITESESRAKRDIKARDLSITPVTTWGNKFGEGGDCVTAKAKFGKCMSFKSCYPYFKKLPDLSVEDTWVLGQYDTCT
FYTDDGRQAIGVCCNDPPRKTESSPVIAGVDDNIVVSSNMYSNWPPPFITHPPNHAAPTHPTVSSNWPAGIAQYPST
SKYPINKPVITQWPPPLPTHSTASPISTATSKFPSLSDHSGNHCGVKNGNDDQERIVGGONAQPNEFPWIAVLEFNSGR
QFCGGSLIAAHCVAHMSSSDVSRLTVHLGDHNIKTKNEVPHIEKRVKRVVRHRSFDGRTLYNDVALLTLDSPVQYTR
AVRPICLPNSSEQFGGRNGIVIGWGSLRENGPQPSVLQKVMVPIWTNQQCRSKYGGAAPGGIVDHMICAGQSAQDSC
SGDSGGPLMVNSGGTFYQVGVVSWGIGCGQGRFPGVYSRVTSFLPWIQKNLQAK

>MDP30
MNNMCFRFLFFFFFFGSHCRONSLSTMWSRWLWISTLQTLLLLCKLVNSMPGSSSNFKINPKPCIVNGLDGTCMEFVW
ECIKSDGQHIGMCVDSFMFGSCCAHNLSENVILPAQQHHOHFDFRPPVKRPRPPITSNRPQISGSQIIHRPHGGGML
VIRPSNQKRPTSQSHTFAYTTKKPILTQAISFTSQTSPNLSENTVPDLESASSISTGLWNQNSHTTQWHVTTQPNE I
TKPKPTQOWEKLPSGPVKPKPSKKPILSSSATTSQVNKRPILSSSTSSVTTSSTMPTTIHTVSNSNRPKPEIIYTHM
PSKPTVTSTQRPITNSIQTTTPOKHRPSSSILSIKTTSPMTTTTTEIPIGISTSTSSSTPLHSQLLSTDEQNEISSE
TTANDLSSPTDTNDISDENLDQPKRYTLSAAKSADCGLSVIGRPETRIVGGKNAPFGRWPWQVSVRRTSFFGEFSSTH
RCGGAIINEQWIATAGHCVDDLLTSQIRIRVGEYDFSHAQEEFPYVERAVTRKVVHPKYNFFTYEHDLALVQLEQPL
EFAPHIAPICLPATEDLLIGQONATVTGWGRLSEGGTLPSVLOQEVQVPIVSNDRCKMMEFLRAGRHEFIPDIFLCAGHD
TGGQODSCQGDSGGPLQVKGKDGHYFLAGIISWGPICLEFARESQNSHHGL

>MDP33

MSHSSITPNISTMISMOQWMHY IMIALLFHQIHLSQGSPVITDNRNVMOSFHTQFGRNIKNSPCFIHRTEAKGVCMFEFA
IDCIKANGTHLGTCNDREFYIGSCSSTQIVMKDNSTDKIQTNADSTIQONFPEWILISNVLSLSSSSRQKDSIVTIKPT
SISFPSTVTHPMINPWYTRIPTRKPQLKTDQTTMTPITTNETVDLSTEETRIFDRPDETTTATSNHDFTPATEYQSG
LIESTTSYDSSSNEYGMDLTTAPANENNGNPMINFTEETMPPILATNTFSPNSSEAGKETTLSILDSRTEPVEFSTIE
HSQISSSTSETYEIGGSTTSKEVEVSTIEEIPASISGNQTANYKQOGREFDWWIASFGRWPWQISLKQWQTSSFVHKCG
AALLNENWAITAAHCIENVYPADLLLRLGEFDLAIDEEPISYQODRRVQLVISHPQFDSITFKYDLALMRLHEPVVFER
PNIMPICLPETDDNFIGSKAFVTGWGKLYEDGPLPSELHEVPVPILNNTSCEGMYRNAGYRENIPSHLFICAGHIKG
GQODSCAGDSGGPLVIEREDKRFLLAGIISWGINCAEPNQPGVYTRISEFRGWINQILQF

>MDP34
MFNHECLQREGEVVGACMDGFLFGACCQLVGSSDTTLEDYNKPLIDSIDTLSDNENRITFSTISGGSDSILFESSKP
LTSTDKTSIYLLSNSPGEIYTQELPSFGSSSEFSSSERPTIFTSSNKKKAPNTKQPYPTKSPSTKYGNTDKYVLIQTL
SNNKNEVSAKPGISENEISSIESIILMLNDTKAGPQYSTNLNKNENFYITTKLPSETTKRPAIYNVTQTTSHISIYT
PTPTSSSFATFFEKIPTEFSNGIVSTTKSPSTSYVYSTAIPKRPTTINSNDNRISSTIITSNKPSKSSLIVTKKPLQOK
ATSKPISTSYVSGPTPARPTYSTSKKPLYDSSQISNVKPQTVTEAHIINKIGTSSTPAPTLIVLGPYGIGSTENPSP
TIHITPKPTANFVSSSTSWTANPDLIKLTSQKNPSSFFYTPLITKRPGDSDALIYTPGAGTIIDNDFDDSGYYGLTS
TTNRPLIANIQQTVTSASIYAVLDEDALSGPITPSSVDLSNDLNNFPPVRNPNLNGTVPVSGVTIEDYDISTPQFIE
DDLLNDKMGLLVNKIVESFKDNFHDLADIVENKTVYKKPFATAPITQKPIATLPTKKQPQRLTTTTRRPGTLATTTV
RPNRRTTKKPITTLLATKKPLSKVCLRFISITFRYNFKMKEKISEWRIQKKKEVHLFLKAVEFVKCGVRPHVKSGRI
VGGKGATFGAWPWQVLVRESTWLGLFTKNKCGGVLITTEYVMTAAHCQPGLEFSIKMLLENIINKFFSGIFYSFLAT



LVAVFGEFDISGDLEKKRSVTKNIERIVVHREYDAATFENDLALLKTESPIHYDTHIVPICMPADNADFTGRMATVT
GWGRLKYAGGVPSVLQEVQVPITIENSVCQEMFQEGTHNKKILPSFLCAGYANGLKDSCEGDSGGPLVLOQRPDGRWEL
AGTVSHGIKCAAPYLPGVYMRTTYYKPWLHSVTGV

>MDP35 (5’ -truncate)
DAVSRELQCQHEGGSCEFFLTCWMTNGLLQGTCGGVLRGCCHRIAKSSNSGVNDIIDLTDLPNKDYGPVTNDPSCGI
SLAKQAAQRRIVGGDDAGEFGSFPWQAYIRIGSSRSLLSRCGGSLISRRHVVTAGHCVARATPRQVHVTLGDYVINSA
VEPLPAYTFGVRKIDVHPYFKEFTPQADRFDVSVLTLERPVHLMPHIAPICLPEKNEDFLGKFGWAAGWGALNPGSRL
RPKTLQAVDVPVIENRVCERWHRSNGINVVIYPEMLCAGYRGGGKDSCQGDSGGPLMHEKNGRWYLIGVVSAGYSCA
SRGOPGIYHRVPYTVDWISYVSNLNK

>MDP48
MVKIPKITTIIWLFTFISCSVQFVFRVRESPSLNSLCQVARTNSTGQCKFIEDCPIIYKEIKNDGLFPQLCGEFVDKK
ELICCPKKLEALKVDVRISQKKCHEYSEFNALPIPDIKFSTSLERGRNACEEATHDAFEAYLISQKNNNVSLNDVPG
LMTYPHMALLGYDSFKEPGGIDWACGGSLISNKEFVLTASHCLNTQAGPVKYVLLGELDSSTNDDLASPMLEFTVAERI
SHPKYSKRKAKNDIALLVLNQTVIFDAFMSPACLHDSYDVDASKATIATGWGENVNHTRDPHLQEVDLDLIETSYCQK
EFKKLDPNGVRSDLDDESQVCAGSLSDGKDTCHGDSGGPLOMYHPTLRCMEFSIIGVTSEFGWPVCGRMKPGVYTRVEY
YLDWIESVVWPTTSS

>MDP51
MMTPHYFAVSIIFAVVTFIGHGRAQLFETSPCRLHDGSRGVCKNIEQCQTITDAIIRNALRFDNIVMCSEFVGTTQIV
CCADEKPKONPSPHAPPSKTNADEVFEQKSSSTTLKPITTTTINPFWSSWSATOPNTLNETENEHNHSPALIKTNNN
DSLLPWMKDILNNHSTTERPIQTKTELOQHTLLSTKSPVITSASTEFPNWLKDVLDGKTSSTTTEIPNWLTDVLSHHT
TNKTTNSSNDFANDHETTTQSWNNGTLRSYSTTTVRTPAKSNTGDGFLNNSSSGGDGIEFIHLIDTGRSDGFPIRRL
PTDKPKPPTPNASAPNTSVPKTPMTNAHISVRKSDTACQKYAELPVVSGLTWQILNGVPTSPGEFPWMAAIGYESSE
RPGEYDYNCGGTIISERYILTAAHCNSARATAKTVRMGRITLFTNDDENEPLDLNIETFIKHPKYSSEFTKVNDIALI
RVEEPIKFTEFIRPACLRTDTTDVSPNVELIITGWGTTSALKTQRSTVLLKTNVTAVSISTCNETLLEFNRLPDLPA
LRNGLNMGQVCAYDPKAASDACQGDSGGPLOMFEQSSAIATVVGVVSFGASCGTELPGVYTRVAFYIEWIESIVWPN
>MDP57
MRFLFVASLCAGILPLLALCLHVGDRCDVARSGAKGVCKVLKDCPDVVDDIVNKGLYPTQCGFLGREQIVCCSVPVD
TKITTTPVPTRISQKKCREYEDAKYEKRWTTIGENDRPILEKILHCRSSTVPEFVVGGENAIPNEFPHMALIGIESTN
TDKITWGCGGSLISEDFVLTAAHCVELSRYQGVAKYVLLGEHDLSNDRNDRPLRVDIAEKIPHPQFKRAAKYYDIAL
VRLATRIEINHLIRPACLPEGYETNTKTAIATGWGRTDFRGPGSDILQKVTLELFTDDECNATYLSESRTTQLRYGI
LPEQQFCAGSHTEKKDTCQGDSGGPLQINHPYLACMYMINGITSFAKQCGDLSSPGVYTRVYHFLDWIESTVWPNQ
>MDP58
MORFWKFVEVLSFCVLITWTQHQETNYYRTIRSETRIKLPSDIAFTHESNGNIEGETCYNLLRLVYGTCTLPNQCPE
AIKDFKKGIQPQICNYKGTLPIICCPHSKAVTSNVNTPTEYSTAQPITTREFTQQYSIVDSPTITTETSYYSRPRISE
QKCKQYMKLSIEENIVTTLSLNPENRPVQKSKCRKASSEGFIVGGTKTEPGEFAHMAAIGWQQODVEGPIEWNCGGSL
ISYRYVLSAAHCASRHSMKPKFIRLGDONLKRTDDGAQIQEFTIAQVIRHPNYKQPSKYDDIALFKLDRDVIITDEV
HPACLWQTENVNYTTAIATGWGLTRDRGQQOSDELLKVSLHFTTNERCNTFYERFQAIKNGIIDSQICAGDDNEEKDT
CNGDSGGPIQIATSNSACSYHLIGITSFGKGCGSGYGVYTRISEYIDWIESIVWINSN

>MDP59
MEIYLIFIFAIVCNLGLSNAQSQQCYTPDRRSGSCVNIHQCPSILAIITKPSISAADRNYLOQRSQCGYFGYVAVCCP
HOSNTQTATAGLQISDLPQPGQCGIQLPDRIVGGKETEIFAFPWMVLIEYTKTNGKGFHCGGVLINKNYVLTAAHCV
SGKDLLALRWTLSGVRLGEWDLSKTRDCQEDYCADPVVDIPVVERISHEQYVSGSKAQENDIALLRLERSVQEFTDTV
RPICLPVSQONNRNENYDGHPMIVAGWGKTENKSNSEIKLDVEVNGVPLGQCNEVYRNQONVQLSRNQLCAGGEKGKDS
CRGDSGGPLMAKDTSNKLNPYYYLAGIVSFGPSPCGLENWPGVYTRVDAYIDWIVSHMRP

>MDP61
MSHAAIVRIALFLLTLLLADLASSQONNCYTPERIPGDCRSLYNCPKILNQIQAPLNVQHTNYLRSLRCSNGIGQFPH
VCCTEFDNFFQPQSIQSFFPTAQNRRTNLNPIQONQONONQIRNNQPGTTQFDRNNGKNNKKNNQESGSSNVLPGVGTCG
LTGLANRIFGGESTQLDEYPWMAILEYQPRNRRERKLSCGGSLINTRYVLTAAHCLVGEIETRVGILVGVRLGEYDI
TMEVDCLGNTCADPVKYFGIEKKIPHEGYNGRDKNRLNDIGLIRLNGDVAYTDYIRPVCLPWIVNSPRIAPNEELFS
AGWGRTVTSRQSATKQQVTLPFSDHYSCONKYQGLGITVTDNQLCAGGVYGADTCDGDSGNGLLKVAANSWVIEGIV
SYGRECGLPEWPAVYTKVSNYONWITNIINSK

>MDP71
MWEKYLTVVLFCLEFVKINGQGEQCYSPSGSYGTCVVLPQCPSLLYYYGQSQGNRQVINYLLAAQRNCGTRRIGDNPI
VCCDNPVYNNVVPTONPYQPQPATTQTPFQQQPEFPPEETISQLPVTNRPTKPSTTVAPATIATDSRAAGKSCRDPNG
EKGTCINIKECPSVLNKFIANSKEERIIRYIKISNSICDNVQPFICCPHEKKNEVPSNSESVISPNEPNKPIEPIEQ
NONPNGNSMQGRLLTSEEGCGYSANSTFRIVGGKATKIAAYPWMALLGYENNLGEKSWKCGGSLITSKHVLTAAHCV
ISTLSLARLGEHDISSLTETEVQDIKIIRSVKHPEYDRRDGTGDIAVLYLEHDAQLSLRINPVCIPEFNEPVRSKNEV



RSRPFISGWGRLLEGGKSSNILQELEIEVEFDNTVCRDSYQKQGKLLSKKQFDGKVLCAGYLNGGRDSCQGDSGGPLV
QPIKVKDKFRFYQIGVVSYGIGCARVSIPGVYTSVQHYVNWIQERVNE

>MDP72
MKLLINQRFILFPQYTSTKNVYRPAYIPLDRNEVYSVKLNENSKVPVHLPPTTSPNGSYQEEPIFDFSDTDVRHSSD
IGDEFPNELSHAYPLPNIRRRRHETEQSRLLSQSAFNRISETLGALNTVGNFFLNITREVNGNQHNRGDMQLISSSS
IQTTRTPIIQSSNIFSTDEFYSSSTEQTIPESLLKITKNVLGONMTKTIEPLIKRVEQISDIEPKVDKONEKIDKID
KLTLNEKIDMAALAEKKRKKHOQALAPKIEKISEKLPQLLTTVSPALIDDIDGKEGENRCITPFGTAGRCEDLSVCPS
LLLNLSGLRDSLCFKRLFIPGVCCPIDENDEQSQSTTKRPQSSLVLSPIPTLTTTKRPTSGILLPVQTISRPPNPLI
SNVGQLNELNSNLIDGKQCGQQEISTGRVVGGTEAESGEWPWLAAIFLHGDKRVEFWCGGSLIGSKYILTAAHCTRD
SRORPFAARQFTVRLGDIDLSTDREPSAPVTFKVTEVRAHPRFSRVGEFYNDIAVLVLDRPVRKSKYVIPVCLPAPSV
IPSKERLAASVVGWGTTYYGGKESTVQRKAELPIWRNEDCNRAYFQPITDNFLCAGYSEGGVDACQGDSGGPLMMRV
ESRWFQLGIVSFGNKCGEIGYPGVYTRVSEYTDWIHENTKD

>MDP74 (5’ -truncate)
LCDGRNDCGNRYDELHCPQVNYQVRLSNDKGHKHMGRIEVRAYGKWGYVCDDKEFTITNANVLCRELGFNMGAAEVQP
NSFYPPNANVPITESSFMMDEVTCHGNETSLKECDFDGWEVSDCNAEEVVGVVCKVTVMQCPPNHWLCQTSEECIPM
SFMCDGLKDCSDGTDESDMHCKAKIEYRLMDGTDELEGRVEVKYRGVWGTVCDDDFGDKEANVFCSSLGENGPAATIV
PRRIGMSTGPIWLDQVNCIGNETSLDKCMHEFDWSESNCNHTEDVSVRCSHGSNAKSSRYLADEYALQHLTNDNTNEH
SRHPRNNKHIPIPDYSNQCGRVKIADADDSSERIGQFRVISGSKTKRGHHPWQATIRARSRNGRSSHWCGAVIVSKN
FILTAAHCLIGFPKGAYFVRLGDHHSEIYENSEIEIFIENWSIHEDFRKGQLMNNDIALIQLKQPIQFTNYIQPICL
PTKETKFEAGKNCTISGWGSIQYGKSTPSLDLKAASVPLISQKVCRQKEIYGDEIMDTMFCAGYLSSNGVDACDGDS
GGPLVCPNENGVNELYGIISWGQRCGDSTKPGVYVNVMHYLDWIKEKMNQOMSQTR

>MDP77
MRLIKFFIILFLSICQEIYAANENRTNATEEIEIKHLPMPVNGREKVDPRIVGGTKAKKGQFRGIVSIQLLDRGREFEY
HFCGGTLYENSENKKNFILTAGHCITEDVKPKTIRIVGDDLNNSDKSTDRKRQIRKVKSIIVHPNYFTTENTIMNDL
ATIISLAKPFRITETFGPVSLPKNDVVDNQTCSVAGWGKLHQGSKGAPSNLYAVDINIVPRNVCIPAYQIVDAIIGPH
VICAGSMSGGRDSCQGDSGGGLICANHLAGIVSWGHGCAQPNFVGLYTNVYRYKDWIEANHSSSEFSPMISLLISSIG
ILIVNDFF

>MDP78
MENLFCICVLATFAHTRAQVHQODRYIELQPGQRMNITNIEYPNGYPLGSARQTKIRVPYSCQIRLICQVAVGGISG
DCTDYNGIRLQLDGTTYLNSSSAYQICNKDQVYRFTSRYNTAMIGHYSTPDONGKTGAWYCQAEAVQKSSCDCGWQT
QOTKIVGGTYSQPNAHPSMVVLLDRNNNLLGAGTIIDSNAILTAAHVISNGNGGVONLGNILVHIGRSDIRQPFYEDT
LYSEIFRIRDYSILPGFDEANDRNDMAILYTDQIMAESRGVGPICLPNANRGRSEYDYEPGTIVGFGAIGFGMEYSY
REKEGRVSIRPIESCRPONAENKICAQSIGNDETDTCQGDSGGPLYYFDRAIGRQRIIGITQSGVYCGAEGEFYEFVP
ARMNWIISQVRSVCLYN

>MDP79
MDFRTFAIILINLFGAVKCTPIVGGERVPDDDVTEFSFAVSLOQYKQFNDSTGKYWHKHFCGGVLIQVYMGMALVVTAS
HCITPTMKIENISVIFGAKTLRNYRGIREFNSLSIHKKSYDRYSMAGDICIIKVFLNSCDYPPLNPIRIILDEISAVK
DDCYIYGYGSENVTGDPTLDLRLAPVNIITQEECVAQLGTYNAPEPGSGMFCAMGARPGVDACLGDSGSGLICIHDG
LLTIVGITTYGLNCGINGMPGVYTSIAYYHRFIQRVVSNKRTKLN

>MDP90
MFFQTFLFLSSILIASGDVSILEPKPQFDGRIVGGFEIDITTVPWQVSLQSTNRRHFCGGSIINKKWILTAAHCVSS
ELVKSDPERVSIKSGANIHREGVETKAKRLVIHPKYNKKTLDYDFALLELENDLEFNVNRTAIKLAESTDRYAEGSM
CLVTGWGHTKNNSESSQILRGVEVPIIRQRDCAKAYRKQGGVTARMICAGFKDGKKDACQGDSGGPMVLEFGDRDGEA
QLIGLVSWGKNCAHPRYPGVYARIQEAREWILRVAGI

Chymotrypsins:

>MDP1
MNSVNTALLLVLLVGCALARSAVDIGRVIGGENAEKGQFPHQISMRNRSSNSHFCGGSIISKRLILTAAHCTQGONA
NPKNVYVIVGALHRLSGGIKMALSEITAHQEYNYRTIENDISLLOQTVDDIVYSELVQPIALPTEIPPGALSVTISGW
GRNSFPTPPGLSPLPDILQFAPAKTLSPEECESEFQATIYAHYLSETNVCTVNPKGRGACHGDSGGPLISNDKALVG
IVSWGVPCAQGYPDVYTNVYLYLDWIHAEVAKLGDSVPSNITLE

>MDP2
MAKLFSLIFLIGLVVFTTVHPFNLDYFASTRIVGGTEIEIEEAPWQVSLORCSSSDVTECRHICGGSIINEKWILSA
AHCVLFGLKIRMRIGSKDNLSGGSMVNIKQIVOHENWNQLSIDFDYALFELSEPLNFTDKVKPIALPSKYETLPDGT
LCOLSGWGKTYNDNEPNNYLRQLTHPIMNONKCANDVKKIKTLTSRMICAGPKGDGKSGCEFGDSGGPLSCLAKDGTR
KIFGIASWVTARCIGPDNRTVYARVOQAARQWIKLVSGV

>MDP6



MDFGIMYGHPSLEFSNGTSVRIIDGTITDIESVPWQVSLOICPITETRNCSHICGGSIISENWILTAAHCVNLEPYFQ
IIPANKLQIRIGSANNEDGGLMFEISKIVIHENWDLKSIDEFDYALLKLNESINESNNIKPIELPSNNDDEPSDGTLC
QVSGWGLTNSNKLDEYLRIVTLPIVNOMECEFNSHSSLMKVTSRMICAGHKQGVKGICSGDSGGPLTCKLKNCETQKL
IGVVSWGSPDCMKAGSPGVESRVSAVREWIGHMTGV

>MDP7
MKILSVLFPLISLLIFTSAQPFDTDPHFSWARIVGGTEIEIEETPWQVSLOQTCFSSDDNNRCFHNCGGFIISEKWIM
TAGHCLENRYKVRVGTKNNIEGGSMVRIKRMIRHEMYNERTIDFDYALIELSEPLHFTDKVKAIALPSEEDILPDGL
SCKLSGWGVTENSSEPINFLRKLEHPTINQKECAEDVONIIKLTPRMICAGLKGDGKSGCFGDSGSALTCQLENGIR
KVEFGIASWVTAGCRGRSNRTIYARVQAARNWIKEVSGV

>MDP8

MSKVFSWILSTALVVNTFSLFFGISAFPFDLEYYPSTLIINGAKINIEQAPWQVSLOKSNGLLEPTYIHSCGGSIIS
EKYILTAAHCVCDPYEYGWKLRIGSENSLEGGSLIDFEKTITIHEHWNQSTLDYDYALLELTEPLNFTDKMKPIALPS
AEDKLPDETLCDVSGWGHTHNTDMYDNMLRRVSVPIMNQKACYDNYETLTKVTPRMICTGNDESGTKGACYGDSGGP
LSCKLPGDETQKLFGIVSWSISNCDGPQFHNVYARVQVERQWIKAITGV

>MDP15
MFFSKKSVLILSIIVISFVNSDQLTNFEIIGGKIVNEELQKSLCPHSIAVRFHDHMGICSGFILNSTNVITAAHCVI
TAAENIFIRAGCIDANYGGVVRNISKITIHPDYTKGKVDSIADIAILEMNEPLEFGETITSRRTANSNDNYIYEKIG
TNISVCGEGFSEVGYYKLHYIELPILSNEKCYNDYEPDDIITEKHTCIGNITGSYLADGDSGEQISCEIVNENAFSQ
LNYMFIINALSQLFEC

>MDP16

MVNLVPVLSWTAMTIAIDVFRMVELRLSAESIASGKVVSTEKQTHKFKSILNTKSSVNIPNNADNRPNQINEQYKLT
NFEIVGGKIVNEELQKSLCPHSIAVRFHNYMGICSGFILNSTNVITAAHCIITAAENIVIRAGCIDANYGGVVRNIS
KITIHPEYTKGKVDSVADIAILEMMEPLEFGETITSRRTANSNDNYIYEKIGTNISVCAFGEFSEVGFYKLHYIELPI
LSNEKCCNDYERDFCHYEPDDIITEKHTCIGNITGRYLANGDSGACYLYKNTTTNDAVCIGVHSFSNEDDMKKGEPW
PNVGTKLSKEFYNWIKYGVSNSNDLIFITKVHREF

>MDP17

MAKILNCVLLTSIIFVTAVAAENSFQLIGGDAVSMELHNQLFKHHVAVRSHEQPWWCGGSIINRVQILTAAHCVYNR
SHYSIYIRAGSLNTTDGGVVRDVSNVKVHYAYNNDTFDSDVAVLTLOQDPLEFTESIGPVKLTNSSVTIYEEIGTMLT
ICGYGRSEYSIDDSLLRYYELPINDIELCRKQYEPNDDIITDNMFCVGNITMKFNTKGDSGGCSLYKDPTTNEWLCV
GIVSWAWEDSWKPWPQVEVKVANFYDWIINQTEEVRGLEPKLDEFSSILQWISKIVNNTIKITNQVLAWTRADPK
>MDP18
MKSVNTALLLALLVGCALAKTTSDVSRVVGGANAEEGQFPHQVSMRNRMNNNHFCGGSIISSKFILTAAHCAKRRIP
ENTYVIVGAFHRLSGGIKMDLDKIVSHQKYIDRTFKNDISLLHTVEEIVYSNLIQPIALPTEIPPAGGAVTVSGWGG
SALPSVASLFPDILQFAPSETISFEECKNIYRDNFGIRYLSETNICAANPKGRGACYGDSGGPLISNDKVLVGVLSW
GVPCAQGYPDVYTNVYLYLDWIHDEAANLGGSVPSLSSN

>MDP19
MYMISLLNFITFLFACGSARRLETSSRIIDGIDAERGQFPHQVSVKLSLTHKHLCGGSIISDKFILTASHCLERDDK
PETIFVYIGALDIINDGFDMNLEKIIIHPSFDINKLRNDITILKTIETILFSDFIKPISLPTQONVPADGQOMDVILSG
WGRSTYPTPSGTHMFPRKLQYQTTKTLSLTECREIYSKENSLDPTYKNLCTINPVGKGACTGDSGGPLISNNGTVIL
GLLSWGVPCGQGFPDVYTNVFLYLDWINAVMANE

>MDP20
MDKLTKTSTKYKSLTFEIQIVYPPQATSNSRIVGGDNAEDGQAPFQCSMQSNKVNVNSNEPLTRHFCGCALISSEWI
VTASHCVSGQRPEHLEILVGTNNLKEGGTYYKVENYIKHPKFNKPNFANDIALMRVKGSITLNKSVQSIEFSPNEVP
ENSTLQLTGWGRLKANGALPQRLQIIKLKSISTKNCKKIYNNRNVHDSHLCTFNKRGQGACNGDSGGPLVEDNKLVG
IVNWGVPCAAGFPDAFAKVSYLYEWLQETITNN

>MDP21
MFKLNLCAKLLSLTLLSTVVASKCVNSDFTRIVGGQNAYRGQFPYYALLNMTVMDGNAFCGGVLISNEWILTAAHCL
YDTPDGEIYLGSLREANSSETGRISIEFDMDDGRIYPRYYPSIVWNDIGLIKMPKSVAFSDVIQPIKLACATNKDLL
EVIIVGNGHMSDGHETIAPILOQWTNLKTISYGECLREFPFLIFRKSVICARGEQKESACHGDSGGPLIDSKTNTLIG
LASFVSHKGCHLGLPQGYTYVQSYFPWMQKVTGLPMPTC

>MDP22
MFKLNLCFSISLALLFSISFALKSDNFDITIDSFIVDGQDAYRGQFPYYTFLKLNTTDGDAICGGALISNEWILTAA
HCLYDTLNGEIHLGSLRANNLTEDGRIIMKFDMKHGHIHPNYYRSIVWNDIGLIKLPKQIVFSAIIKPVKLACESIE
TKDATIAMGNGFMNAKQRIYAPILOWTTLKTISYAKCLRQYPFLLFRRSVICARGNOQMESTCLGDSGGPLVTDKTHIL
MGVTSFGSNDGCNSGAPQGEFTNVQSYFPWINKVTGLPLPSC

>MDP84
MKFLALLSILFLFIKYSKFHGGTHAILTGAYVQHIENVNYIVSIKIKRANGTFFCGGVIYDYDKFVTAAHCLYNIKS
ATVSLGSLEPFDEMVSFKLEKDEFVLHPDWQPGLYHHDIAIGLTPMKMIFCDTINKIEVVEESYKVPENLSVAAYGY



GASNDNVVNNLRQTVTHVMNFQONCSNIYSSDFQHALDGNKHFCLKCDENGKNHLSHGDSGGPIVSFEIGKLLGIIVG
SEKGNPDVGLLIAGYRKFLAHPEAFKRHSTPSASWLNL

>MDP85
MKFLASLSIFFLFIEYSKFHGGTYAILTGDYVQDIKHANYMVSIRIKRGNDDYLCGGVIYDCDKEVTAAHCLYNITS
ATVSLASLDPLDDTEFSEFDLEKDAFVIHQODWHPGLYDHDIAVGETPMEMIFCDDINKIEVVERNFTVKENLSVAAYGY
GTSNNDVIDNLRQTVTHVMKFATCSGSYSSGSVSVFRENMHFCLKLAQONGENHVSKGDSGGPIVSTETGELVGIIAT
SAVGKPDVCIKIASYKQFLADPDRFARRHG

>MDP91
MKNFIIWAILLWTQASNFVEGQETGCDSLLSWQCDNGECIGIAERCNGIADCTDGSDETALQCISFQCPDTKEFRCIY
GACVNKTAECNGAKDCADNSDELTEKCIPDNDEKFRGKCSAEQFQCKSGECIPIDNLCDGDAECSDSSDETVENCAS
KCCPPFGFRCGYGACIDEKQRCDSNYDCLDESDENYLLCGYPKGVLPAKVTTTTSAPKPIYDSDTIYFPNQIGSPAN
ALPGACRIDKIPRNGWIESAAPPFERFSPGEYVNPFSVVNEFKCLDRHITIEGPSASFCTONKWTNEVPNCEPRCSTKD
ITGISIIPSSCFLNDKEVRCSEPAKPGTIARINCRERYERGSNARQQIITCDDNGVWSPLPEVCTPICGEEAPSGTP
YVIGGFKTEIGNVPWHAGIYRDNGGGREFDLQCGATILNARVVISAMHCFWDRSESKPLDVSSFRVAVGKEMLEYDAT
EKQRDQKFEIERIFHDPGYSDSTSNYVADIVLIILKTPIQFESYVTPVCIPYGLQFDERIVPAGWVGRVAGWGLTSS
GGKPSPVLKIVDLPAVDRATCVAESDIGFRPQITPDKFCAGLLNSNVSVCQGDSGGGLVFPSTENGRTKYYIRGIVS
TGANKQDSCDSDKYTTFTNVAYYDNLISTYESRYRPR

>MDP92
MKLLLVLLVFLIKLFAVGHCQRVSNRVSIAQCTTYQWRCDDGQCINSYDQCDGVVHCKDGSDETAENCIATTCPSYA
FRCAYGACVAGNAECNRKIECRDGSDENTPKCPIKSENQLHGNCPRTKFQCDNGNCIESDELCDGTADCSDGSDEMV
KYCAAQRCPLYAFRCGNGACITGKKKCDLQIDCYDGSDENAMLCGRNGTETIVTQRPTTMSTHTAQSGHNHNHNNHN
NONNNNGHGTSTGSSHSNSNGRPSSSNGGVCRADNIPSNGDAYHAFDPNKKISYGEMVDNYGSINYTCIENHYLIGN
VINFCINGOQWQSPTPKCKARCSSSEIQGITILANCEFSIVNNTERSTSCVRPVEPGTIAYVSCQRGYEKTGPQQTLTC
RLDGRWTPTPIKCTQICGEISEGTAYVVGGSETNISRIPWHAGIYKRNSAHSKFQQICGGTIVASKVIVSALHCEWD
RSENSPYDKDSENVVVGKTIRDYAAHEEYKPQYFAVQODILYIDGYNDFAGNYANDIALVILDKYIEFHSYIVPICLP
YNLOQYEEKTVPPGWIGTTGGWGLTONNGSPSEVLKKIELPVVSREVCREKSSPEFASFITSDKFCAGYLTGASVCQG
DSGGGLVFPKTIGLKTQYTIRGIVSVGGNKAGSCDNDKFTTFTNVAFYMEFINAHVSKFEPLF

>MDP93 (5’ -truncate)
NNNVGMITIAHTNEDTTKRIINRQPLTFHVRFPYRYPLPKLVRIIYDNNLLCEGQEEAPSPNTVISRIDLKHVMNTY
ITYYHDTTINKNNNNLYNMNSNVNTPTYIPDNNSEFWATTPTQTNQPIQOMPOQOPPPVSGSMPPMFLPPSFMPSAYYP
ITTTTYRPMOMTTSKRPDLPATSKNVNEICGTRHSDTNLSPFIYGGDETKRGDWPWMVAIYVNKPTGLSFSCGGTLI
SAKSVLTAAHCINTPTKNYQAHDIVLYLGRYSLTDWSEIGSIASNVNEIILHSDYKRNRDSYDADIAILTMTKQIEF
SDVVRPACLWPATNGIQDVEGKKGTVIGWGKEGNNIVSNIPKKVELPIVNSITCVQKSESLSRAISNRTFCAGTLDG
NGPCHGDSGGGLTIFQNGRWSLRGIVSTGLADGSGACKLTDYVVFTDVSFFSVWISNYL

Trypsin and chymotrypsin homologues

>MDP11
MKSIQLKFGLIFLFANFCNTLDLDPIVGIIGGDYIRIDQAPWQAHVRFYRRKTDGSHNTRIATCGGSIIHEKWILTA
AHCTKIKDVTAAKVRVGTSYSNKGGQIYYVGQIINHGRHNASAFNFDFALLELTTAIEFDNRTIKAIPLPNIHDAVA
EDEMCFVSGWGADKYDYRSHPNF

>MDP14
MOWNLEYILYILFLSFDLVLVLSQLTNESEHSDSDPIVGIIGGRDVQITQSPWQAFLKIVSEFSDLRQHSFICGGSII
NENWILTAAHCVLYDMISIYESKLKIYKIFFFYSKHNVTEINVRVGSTYONHGGKMIPVETLITIHGNEFNDSILDYDF
SLLKLHEPILIDNVTTKAISLPNPFDYIHSNSICGVAGWGRNDMYDQQORVPNNLOQGLDISIVPNWTCRKKYPLGITD
RMICAASKTGNQONSMSLYSKSIKCENHLDFFRYVHSLFR

>MDP37
MDRVHKLSGVEFVILIILISESQQTQVDDEINKKISEIFGTPPPDGQTTIPYPNPSPSONSYPPLIQTPSTVPYSPTT
QRTETLSSSSPNDENNPCLQGECVPYYQCONGSIITSGEGILDIRFGEEDNPDPNLHPCKGLFLTCCVLKYENGEDK
KPKIEVKKECGHRNTEGVGFRIIGDKDNEAQYGEFPWVTAIIKEEPSLODILNVYQCGGSLIHPSVCREDSSTLRPW
KKNSTLKIRAGEWDTQTQODELEFPHQODRYVQEVIIHENYYRGGLFNNIALLILOEPVELSEVVNTVCLPPODYNFEDGN
RCFASGWGKDLWGKDGKYQVFLKKIDLPITITPRESCQERLRHTRLGVHFNLHRSFLCAGGERGKDTCKGDGGSPLACP
IPGKYERYYQSGIVSWGIGCGVYANVALFRNWIDQQFAYKNLETRFYSV

>MDP38
MTMKLNLVYSCICLSEFPWMVAILKEEKISDGQIVNVYRCGGSLIHPTNIFDLGVVLTAAHCVLNESESRVLKIRAG
EWDTKTONEIIPHONRQIRNYLIHPEFNRRNLHNDVALLFLAEPVEITGNVNTICLPQKGDIFDNSRCFATGWGKNK
FGIDGQYONILKNIELPIVSKIPCLKKLRTTKLGKYFELHQSFICAGGELGKDTCTGDGGSSLVCPITNAPGRYAQA
GIVSWGIGCGNEIPGIYVNVPLFRDWIDEKMRSHQFSTSTYEL

>MDP39



MKPKYVLCCAAIFWFGQAYGQTDNVNVEQVFHDGSTQATAKSTEITDTTDITSNSTTAADNCENGTECIPYYLCANG
SIITSGEGILDVRLGAEDDPEPGQHPCSDFFETCCTHISKEITTKSQFSISEKCGVRNKRGNGFEVLPRDNEAQFAE
FPWAAATTHKVHDGDNVVNVYKCSGSLIHPKVILTVSHCVIDLKPEDIKVRCGEWDTQTSNEPFPHODRKVTEIKIH
EHYRPGSHENDVALLILDKPVDLAENVNTVCLPPODENEFNDRRCIATGWGKNKEFGSTGLYQVILKKVELPVVPSDQC
QKILRTTRLGRYFILDPSFICAGGESGKDTCQGDGGAPLICSIDNNKNEQNYQAGMVAWGIGCNDPIPGVYVNVAKE
RNWIDHAMDNLKLEKKFYTL

>MDP41
MKKTIFVILFTLYVIHFVYATIPQOQOROQOROOQOQQQOSQFGSDLEAKVODIFGTPDQRPISTLVVTPDPEFYTPTSSPQT
LVIDDONCTCVPYHMCDPRTNMVKIDTINSNEVTGEGNIDIRSDANDCEEALDVCCIGASTTEESIKPKPVETAPAG
CGVRNIRGVDFQLVGAVNNEAQFGEFPWVVAIILIENSSCICAGSLIHPKAILTGAHCVVDYAQNVGELKIRAGEWD
TOQTTKERLPYQERSVSRIFIHPSYRGOGLANDFAVVELENPFEMDEHINTICLPPSYFVPNQKDCFASGWGKDVEGK
AGKKSVIMKKVQLPIVDSQTCQSALQAARLGAKFRLDPTFICAGGELGKDTCQGDGGAPLVCPIERSNDNRYIRYAQ
NGIVSWGLGCNDAVPGVYANVAKARNWIDEKIGFLGLDPSYYTEFRN

>MDP42
MFKIIIISFLMCLSYVSCQSQALTLDEFLRKEFPETNKVFLPEIHATNASIGCGQRNEIGVGFRISSDEFNEAQFGE
FPWIVLLIFMENKTNGEKINKYICGGSLIDPGVILTAAHCLNGRTPQILKVRAGDWDLDLDDEVIPYQERQIQDIVI
HSDYHRGALYNDVALLFLSQPFFISDNVNIICLPSONESFDGERCLVAGWGRNSTKPGGVYQTKLKMIDLPIVSRET
CLSGIRQSMPARREFKLHDSFICAGGEIGKSACKVGDGGAPLMCPIKNMPGRYVQAGIVSWGTDCGSQSPGIYKIGL
MRK

>MDP43
MIATKVLLTIALFVILIAQSHAAPSKSSSSNSKSKKQSNRSVNQIENERTSNSEDDTNETLENCKTSVCVHYSLCVN
EMVLNDGTDLLELRSSATNAMNSNTNGILCGDFEVLCCADEVLKESTDAQQKCGHRFTIRKPKLELRIVGGDVVQEN
DHPWTISLYSKRLNDQLQYIGGGSLIHPSVILTAAHLVAEMIPESLVARAGDHNILNDVDSDELQERNAIAIILHEE
LFTRALINDIALVVLKRPFOMNVHVNTICLPPONFETTRGVMCTASGWGKDGEGRKGKYQSSLKKVNLPIVDRNQCE
HRLRQTRLGQYFKLNPSLMCAGGLGEFDTCKGDGGSPLLCKIPHLTDREFYQTGIVAGGLGCNGNIPGIYVNVAHESNW

ISEQLSIVGHNLDPVNNIPIKYFA
>MDP44

MFAKELLLIFVIFSAVLILRTNAAPSKYSNPKSKNIQKNIERNQEYNDRIADIFEIPVPETSKIMQECKNIVCTHET
LCVDDIVSSNGIDLFELRLSTRSDIDGEANRIVCGDFEMPCCADQAIAKANHKQRDENPKKYYTITDNQDADVDASL
DLDSDLDYDSNESVAKCGSIIGDKLLEIDRPWLVSLYLRNAMDQLQYIGGGSLIQSSVILTAAHAIMEIQPEMLIIR
AGGDHNVAEHQERSVINIITIHEEFFVRTLINDIALIVVDRPFELTNYVNTICLPSQNHQTSGGIMCTAIGWNHGYQS
AVLEKFELPIVDONQCEHRLRQTRLGQYFLLNPSLMCAGGLGFETCKGDRGSPLICTIPHLKNREFYQTGIMAGSLGC
GENTPGIYVNVAHFTDWIQQOQLRFIGHNLDSINIIQFKYFD

>MDP45
MYISLVCLIFFATAAKAIDDHGKLYSWATNTEQDHOMRQOYQIEQNYGNANYNQTEDQQQFNVDDVIDSILASSRQG

RNLDGEDEVYSDPTVONAIQNGDDTQARNLIKDKLCTLGLMQCDGSDSVDHKNAFLRPNQLIYAQSNGPNGPYRGPP
PPPLORPPSKIIYGAPRPMPPGFTSSNNKYQGPPRKVGYAPSPIYSSPPFLSSPPSSGYQGPIYHSKPPGPTVDSPP
YKFDPSGPHGLASEQILTNEEFHALGLDRDHGPVKTAINDGITGAGSNSLNIHHHYHHIDGNGASHNNAKAPAIVVN
NPIPVPVPVNNGLVTGEEFNPQHGIGGSLSSGYGQQGFKPNGQFTGENGVNSLNGIPNGGVYGSGAKPIFESVNNEFEP
SGSNGFGASGEDGSSFHSTNPEFYKKALKGSSGINSLNSENGGGGYNGNYAAGSNYHEAARQDNIDCVCVPEDQCPA
RDVLGRKGDLILPLDPRNLVTDIEAITDDNNSTTNGTVTRVTKEANDDDKLDDLSIETVKEDIKHVTKREVAAKNDA
IEKSDGEARQSFEFGSEFNSIPQOCGPQOVCCRRPLROPQYSNPGOQCGKRNTNGITGRIKNPSYIDGDSEFGEYPWQAAT
LKKDPKESVYVCGGTLIDGYHILTAAHCVKTYSGYDLRVRLGEWDVNHDVEFFPYIERDVVSVHVHPEYYAGTLEND
LATILKLSVPVEFONNPHISPACLPDREFSDFTGORCWTTGWGKDAFGDFGKYQONILKEVDVPIIGQHQCEQQLRNTRL
GYSYQLNQGEFVCAGGEEGKDACKGDGGGPMVCERNGVWQLVGVVSWGIGCGVONVPGVYVKVSHYLDWINQITQONRR
Y

>MDP46

MASSIAYYLVVFVVFSEPLLKIPAQMMEPESIPOMLNSTSPLSRNLFPLEFPQYPQVVPVONLIPFQAAAPAPPTTGV
QTCICVPIGTCTGIGTVSNPTTHVDGSGIIDIRIVNNPOQGGTPSTAPCFTGLORCCYAGPYQCGVRFPPVAGSPTHG
QOGOADYGKYPWQAVLLGPGDVYQGSGVLVDHLNVLTTAHKVANYSHGPSQLRVRLGEWNAAGDTEPLPAQEYVVSKI
FVHPNEFNAMNLVNDVAILRLSTPVPLGTEFPTITTACLPVGSSVGSRCWVSGWGKNDENGVYQTIQKEVDVPILAPAK
COSELAATRLGASFIFDATSFICAGGEPGKDACTGDGGSPLVCEMNGRHEFVVGLTAWGIGCAGSNVPGVYVNVQSEL
PFIQSSISAT

>MDP47



MVFIVLCAYIVGVDSKKSAPSISELKCQOKYAEYSIELETNFDSSISLKEGEAKCSNITSINFEKLMKQIEQNITNGT
AATPGLMKEFPHMALIGYQDSKAPKGIHWGCGGSLISESYILTAARCLEEPMKYVLLGELDIGSDDDIARPTIYNITE
KITHPNYTKNQLYNDIALLKLNETIQIDEYVRPACLHOMHEIKAQEAVATGWGEDADGRKNNHLQEVELELITEGNC
SETYLKLNYTGLPYGIDNETHLCAGSYSSAKDTCAGDGGGPLOIYHPTYKCMFELIGITSEGSPKCGTNQPGVYTRV
SSYLNWIEGIVWPKIS

>MDP49
MREFNKFIWIAFVLTFAWVSSGQELCQTPSKVNGTCISLKSCQYLLNIVAKNQSLTATDRNFLRQSQCGYDGKTPKVC
CAPNTLYTAADLPQPGLCGNHLLKNSSIFHTNLTIGDYPWIALLENKNNQGAEQSIRCGGIVIDONYILTAAHCVTK
NNTIRSVRLGEHNLASEIDCECETHECADPVVEIPIDEITTHENYDPDSIAQHNDIALTIRLIMPINFSSEFIQPICMP
VGEHLRTKKLDTFPMIAAGEGQKNIKQAQFVDVLAEQNCIENNTNAQTTTRITTVNQICIAAQPNYACISDSGGPLI
AVYEPESETRHMLLIGIQSFGSKICSADGQPHIYTKVIEYMDWILYHMRK

>MDP52
MMMFASNLLCIFVGNGIVVLISILFVSCKDISGEFNRTSEFVIFSGPRNILTSCVMLGELNLKSTDDYTRPHVENISKI
ITHPNYRKGSDTIALIRLGLWAEYNEYIRPACLYYSPTILESKAIVTGWRKVNKSQKYAEYFLHKTEFQLEGNECEE
FFENDPIIIEQVVDFKNMLCAKQATPNRDACEVAGSPLOITHSELKCGYQIIGITSGGSNCGNGLMGIFIRVSNYID
WIEDIVWPKRIAGLVWPY

>MDP54
MVMFASNLLCFLVGNGIVVLISILFVSCKDISGENRTSFVRCNLYSRYHCPMESFAGDGEAAPKQFPHMKKVESGPR
NILTSCVMLGELNFKSTDDVIRPQIYNISKIIIHPSYRKDSDTIALIRLGLWAEYNEYIRPACLYYSPTILESKAIV
TGWRKVNKTQKYADYILHKTEFQLEGNECEEFFENDPITIEQVVDIKSMLCAKQATPNRDACEVAGSPLOITIHSELK
CGYQIIGITSGGSNCGNGLMDIFIRVSNYIDWIEDIVWPKRIAGLVWPY

>MDP60

MPNNRHGSCLPLNQCAPLLKIAKKRKVTIAERGFLKRSRCGYVGISPLVCCIRVDNTASFQIDDLPINCGRTELKQD
FLVERIVGGYGTHIYDSPWLTLLRYEKPNGMGFHCEGVLINKNYVMTAAHCVADSILNKMYFKLVSVRLGEWNISEE
IDCONNVCSDPVLDVPINEIFIHENYQEETLNHENDIALLRLAYSVPNTQWIKPICLPADIKWKQKSEDDVPMVVSG
WGHTSSLPNG

>MDP62
MSNYVWICGYIIANRLTIFQEFNRFTSARWFLFFYKACGNRITERFKTLLDCEHFPESTGPLTCHSKPNCIEELKTKA
LSGRLCDGVPDCGDLSDEIQCSYCPLNSLYCGRGKDCIAKTERCDGKIDCPDGSDERDCLSIAPILSELIDPKPMTP
QQOKRYHSEGFAIFSEKGESGKLCTEGMDTIYDINIQONTVAESLCKALGYEKMITTEIRNDTEPNTRYVRVLDPKSAE
ISEFVRTSCEKKQALWVSCSNLDCGVQPMLGSGSAMSLSKMANVGDWPWHVSLHRDETHVCDGTLVSENWVLTTESCE
QOGQOSKAAWIAVAGNIRLNSHTPWTQRRRIIGMIKSPVEGSTSALVRLEIGRA

>MDP67

MDLOKIRENLVSHADCDTSYKFYNPSNLEQVIVNETQICAQSETRERDACQGEFSGGPLINTIGKPLCLFEVIGIKSL
GLGCGARNPGVFTRVSAYLNWIEDIVWPEENEKTVTSTTKTRGDSSSADQISDKIAERGEFNTSVKYNAWNTISAEK
CAEYQKLCSESTSLRWEGDQIASKEFPYMAAIGLLEQRPNEEDKIIWEFSGGTLISKNEVLSTTKRLGNNSP
>MDP73
MELNRVSWLLLIFLVGVESLNVEYRTEESPSRNKREFIGQPNKNYQECQTPSGSPGHCKHIQHCSWSALKNQTSLNEL
GYMCVIESSSIGVCCPDRVSDTNGAPDEFSRPRQAYDDHIVWDRVDDSSEKIDRTETTTAKIRPEERGCGLSTKSEFPK
IVGGRPADPKEWPWMAALLRRNNQSTHCGGVIITDRHVLTAAHCTFSFHKNDITVRLGEYKFSTPDETRSRDFRIID
IRHHAEYDESTYENDIATAKLHKSVLENSYIWPVCMPPPGETFEGMHAMVLGWGAQDFGSEYSDVLMEVSVPIWKND
DCONSEFVERIGAGMICGGEGGRDSCQVCLCPLLVQLKNKRWITVGIVSWGIYCGDKDHPGVYTRVTHYLPWIMENAL
F

>MDP75
MKLFCCFILSMTVLVSAHIDLERISAKSILFLIPTHTMFQFKSFCIKFIECMEYARDASSATHVRLGDENYVSKKDD
AAPIDIEIDKVEFINPNRSTDHFYDNIALLQLKESIAFNAHIRPACLPQSFSLEGDKAIMAGWMFKLYAAPRLMDQKQ
DKALRKYDLKLVTNDECQQOKFSKHQVKKLPTGIADTMICANQVDGAPLQIMHDKERCLYTVYGLSQVKPAFGLLKVP
LVFTRIYPYLAWIEEIVWAD

>MDP76

MFITKLLAVIILNSNSIIWWHDDCVTAFYIGNITAINKYVLNDIRGEGFPKFPPTTRNONLNTGNGHFDGQFLSVRS
TIQADMNSCGTRSVSFNPKRNGKIIGGNVAPYGAFPWQVQLOIFNYEKSIYEHHCGAAVISERIVLTAAHCCEISQQP
YLHIVIGNHDINKFDQYERQFRIERIVMHPEFRRMGPYSNDISVIKVASHNDAGINFNTHVKPICLPRYDAISRPGT
WCTVTGWGAQKR

>MDP80
MIFVTFGFLLIFFTRIDISLCVREGTMTDQKKYPAQAVMIVNHLVDAEEQIFCGATILDENHILTAASCVVENGELI
STSKVLVQTGSNVFSKEKANQRVSAIFIHNEYDPVSLKHDIAVIRMEKTRFDDYNTDSLKSAILQTESVPDKTEFCTI
AGEFYLPTETVLRFLELLTONRDTCNTIHDGKIFNEMLCAGLKNPTSDKQGVCPSNRGGGLYCDDRLTGVLSFGLDCG
KVEKQRPGVYTEVRPYIVWIKNRLKDESIPEAGPIKPSKAAAMPVPVFLIGILLINCWISI

>MDP82



MSVLGGPFISMVFHPRDHTQEIRIHDSCQYGLHNEQLMVRVRCPAMKCGTTAKKPTFVLAKLNIHDSIDRPKREDDF
VRIVGGDRSVPHSWPEFIVALYKDGMFHCGGTILNENWILSAAHCMTRAANHYYEIHAGLLRRYSHAPEVQISIVTEA
IINTGYTRDDMANDLSLLRLKTPLOEFNRWGSAHMFCRHLNASHTNMMKNGCLDHQLEVEVLLYVNPQT

>MDP83
MERKSIIILIVAAIILFLATSAQSELNSQRNFIFVVSIQSTISQKHICNGAILYDOWILTTAKCVRNHRAADLNIFEY
GSNDLNGSGKRVGVKTILINTMFDEKRFKDDAALLRTTTKIDEFIANVSGPVALPARDVPINAILTVVGWKLMMNVND
TDTLQYRTTTAISGHQCRQLNPSLDHITIRRWLICTKDATHDEHDEQHTACSNGLNFGSPLVSVENNILYGIMSMPRS
TCGATAINDIYTNVYAQIHWIWEIIQGM

>MDP86
MMLKWHEFNQISIIIPIIVYTIIWSLPSSNANILQOSMFGFPGECTHNNVVRSCTLSEFSCWIQGGRHAEGCGNNQWLE'S
CCISVTEFVMDIELAGGGGGGYNKLMKSNQFMDDTPPIRYNSMMSKSKTKTKTKHMISPPAPYLKHNALRRRMDEMD
MMNQYECGVPRTSONTIQKRIIGGRVAPFAATIPWOQAHIRIAEYQCGGVLVKIL

>MDP88
MKVIILALFAIVAVACVSGQGAVLLODPLKTISEAGKSATDAANGGVKSATETVTGSGKSATDAVTGAGKQAAGTVN
GGVKSATGAVTGAGKQAADAVTGAGKQAADTVNGGVKSATGAVTGAGKQAADTVTGAGKQAANTVNGDGPLPSELHE
VPVPILNNTSCEGMYRNAGYRENIPSHLEFICAGHIKGGRDSCAGDSGGPLVIEREDKRFLLAGVISWRINCAEPNQP
GVYTRISEFRGWINQILQF

>MDP89
MNEFGVATFMECVHSMHDSIVVNEILILQTLSLGSLLOQCEPKIICGIHTFFKYVEFEFEFNFQSSRQSTVWRSTIVGGNV
TTINDYPWAALFQYHHQEKQLDTWGCSGAYIGGRTVVTAAHCVDESSRRDLGELRIVRLGEYDTETNPDCVKHGTDD
EQDCNETPFDATPEKIIIHPKRADDSKQYDIAVIILETKPPYTDFIRPICLPEVAERDLIDSNEIIYVTGWGWTHGE
IRSPSNVKRHVRINLVHONICQQQYPAIPVNPVSSKMELFGTNWVNVYKIISFHLNP

>MDP66
MLFIEIIIMGIFLVLQTTNGHLHLYLNDKCLMAHSNDSGICQYVENCPIVVKLFROOHINPTLCGFERDKQIVCCPK
EIETRESDNATEVNILRKTISSQKCVEYQONVCSESTSIDWESDQITAKQFPFMAAIGVLEQKRGREDKIVWSTGGIL
ISKNEVLLTTKRLKNNSP

>MDP87
MDWKIFFIGILWCLATTDAQDSLAGSLESTFLDSITTSVESKDCPGSCVHSLATLLCQSVDEAAQCPNNLKCCIETN
STSSEDETQSETQRPTRITTTMKPATKTTOKLEKPTKEDSNKAESTNCVGVCVPHHLADYCEAYLTTNGLCKGEMRC
CVSRENYSDKMPNDLHIPMIQVHSNHTVSSKPTKSNSPRPKOQPTKTATSRPTKPQEPSRESIDGNHIGGQRRCDGEC
VGSLIALFCEKTDGDAYCPNDETCCEVNDNNDNIKETTOKPQIVSGPGMNVYCKEFVYLNFITHRLNSETVQASALHL
YSVHFDYREECPGSCIVSLLSFTCFRNAEMTDVEFKCKKSGTTCCAPKSRIHEVOMMHRNDTYPQEFVGPQOQOQOQIPQY
LPNNYQPONYQPIPPNNYAPIPNPYQPIPAQPINNYQPIPSONNYISQPQPVPOOPIQHIQQAPIISNNYPAPPONY
PNPNANVYQPNVVIGNPSVNLSPAYSTPATQPTTTTTTTTTTRSPSGCTNTSCGHYLHSSQSQQSNIRQ

Truncate trypsin- and chymotrypsin-like proteins

>MDP40 (3’ -truncate)
MKPKYVLCCAAIFWFGQAYGQTDNVNVEQVFHDGSTQATAKSTEITDTTDITSNSTTAADNCENGTECIPYYLCANG
SIITSGEGILDVRLGAEDDPEPGQHPCSDFFETCCTHISKEITTKSQFSISEKCGVRNKRGNGFEVLPRDNEAQFAE
FPWAAATITHKVHDGDNVVNVYKCSGSLIHPKVILTVSHCVIDLKPEDIKVRC

>MDP53 (3’ -truncate)
MKONSALAVLIKTFLNIFILLNVLCVAQDRISSQKCTEYQSSCPKYSDPFNIKGGEAASKEFPHMAATIGYENVYKNN
GIHWLCTGSLISVNFILSAAECTRRVGSLIPKYVRLGDSDIRSYNDDARPQOFNIIETFAHPSHSPGAKYNDIAL
>MDP55 (3’ -truncate)
MKONLAVAVLIKTFLNIFILSNVLCAAQDRISSQKCTEYQSSCPKYSDPFNIKGGEAASKEFPHMAAIGYENVYKNN
GIHWLCTGSLISVNFILSAAECTRRVGSLIPKYVRLGDSDIRSYNDDARPQOFNIIETFAHPSHSPGAKYNDIA
>MDP31 (5’ -truncate)
CGELYTRANRIVGGHSTSFGSHPWQAALIKSGFLTRKLSCGGALVSNRWVVTAAHCVATTPNANMKVRLGEWDVRDQ
DERLNHEEFGIERKEVHPNYSPTDFONDVALVKLDRNVVFKQHILPVCLPPKTSKLIGKKATVAGWGRTRHGQSTVP
SVLOASILTIHSKWTFAVHNAHDVPFKKRIIFFPNLLOQEVDVEVISNDRCORWFRAAGRRETIHDVFLCAGYKEGGR
DSCQGDSGGPLTMALEGRKTLVGLVSWGIGCGREHLPGVYTNIQKFVPWIDK

>MDP36 (5’ -truncate)
EWDTQTSNEPFPHQDRKVTEIKIHEHYRPGSHFNDVALLILDKPVDLAENVNTVCLPPQDEFNEFNDRRCIATGWGKNK
FGSTGLYQVILKKVELPVVPSDQCQKILRTTRLGRYFILDPSFICAGGESGKDTCQGDGGAPLICSIDNNKNEQNYQ
AGMVAWGIGCNDPIPGVYVNVAKFRNWIDHAMDNLKLEKKFEYTL

>MDP50 (5’ -truncate)



NVAEQIKYPTEFTSKYKYNDIGLLRLETTITENEYIWPACLPEFTAIGFQATATGWGRLDNNGPLSSTLRKVELDLYT
HKECDDLYTAIKSRQIDRGILNDTQLCAGSHSGRGDTCQGDSGGPLQKFHDSLTCMYTIVGVTSEFGQYCGSRLPGIY
TRVYSYVEWIEGIVWPN

>MDP56 (5’ -truncate)
CVEYQAPLYEHVANPLSFGSNNIEQSVLRCPLSSVPLVVGGONAIPKEFPHMALIGFEDLSKPNNITWGCGGSLISD
RFILTAGHCINTRSGLPKSVLLGEYVLDMDTDDAQPKQFDVIETIRHPDFKSPVKYNDIALIKLNESVEFSQYIRPI
CLPESNTIETDRVLASGWGKLNYTGQSADILQKVLLEIFTNEECNEKYQPHINRYISRGILNETQVCAGSHEFRKDT
CQ

>MDP63 (5’ -truncate)
KALGYEKMITTEIRNDTEPNTRYVRVLDPKSAEISEVRTSCEKKQALWVSCSNLDCGVQPMLGSGSAMSLSKMANVG
DWPWHVSLHRDETHVCDGTLVSENWVLTTESCFQGQSKAAWIAVVGNIRLNSHTPWTQRRRIIGMIKSPVEGSTSAL
VRLDTPITYSDYVRPICLPDALTIDKTETAAQTANGSTTSSDISVSRTKKGGRNDVTENRDYFFGPDDFQIKADEMD
DEFGARKVRAIPTEFMSTPVSVPANEKTNATKNDDSHMKSATETSKPTOWATCNTLGWQTQREHVQR

>MDP64 (5’ -truncate)
RCASKEFNTDQYCFRLESSHQIIHSLNINALIIIFKMGFHMLWITSMLEVSTFAQNKLNDQCQVARSGSMGHCQYLES
CSVVLKEISEQGLEFPNFCTTQDRKQLVCCPLPPTKRTTKKPSKPNRISAQSMFQIENKLIEKALKVLILFEL
>MDP65 (5’ -truncate)
RCANKEFNTDQYCFRLESSHQIFRSLNINALIIFKMGFHMLWITSMLEVLTFAQNKLCKVARSGSMGHCQYLESCSVV
LKEISEQGLFPNFCTTQODRKQLVCCPLPPTKRTTKKPSKPNRISAQSMFEIENKOQAEKALKVLILFE

>MDP68 (5’ -truncate)
GFEYAKMQKIPLNTITNTECNQVYANRDRIALPNGIDKNTQICAGSRLGERDACRGFSGAPLLNTKQKKSCLYEIYG
LNSISLVCGSGYPSVYTRVSAFLDWIENIVWLNGTEKVPDIPITHPPTTKSPKADRTFVKKCNEYHNSLFGPNRIEQ
NVCTFAVSPYIVDGEVAEAKEFPHMALIGEFDGKNKIAWACGGTLISENFVLTAGHCLNVTGYGVAKYVLLGDLDYSR
DDDDARPLQ

>MDP69 (5’ -truncate)
GFEYAKMRKIPLNTITNTECNQVYANRDRIALPNGIDKNTQICAGSRLGERDACRGIFRCTIIKYKGKKILEFVRNLW
FEFDKFGVWIRVSIGIYTSLCIS

>MDP70 (5’ -truncate)
KIQIVNGRIASIENNPWHVAVIEYPWWRFYSWSYACGGAIIGKRWILTAAHCPLDNYWYGIRTGSVHHADGGKVYNV
KKITKHPEAKKNSNDIAIFELDEDIEYNDRTRNIIMANKNETIENYVLASVRATGWGRTCLRCPISDVLLETEVLKI
LNPCTFQPLNICVEDNVGEAAPCRGDSGGPLSVGNSEKDGTLIGVISSVDNDCNASYPSIGPFIPLYRDWIQSITGI
>MDP81 (5’ -truncate)
NSLHSAHNLOMSQHINLTSVLKYQAANNSTKONGPHSMHKIQAAHFNQRPHSNQINWQGLPRGTQPNEAAFGEFPWQ
AMILRESTKTILCGGAIIDKNMVATAATCVDGLRTHDILIKAGEWKLGSNEEPKPFQTVRVKQIVLHPAYQPTNLES
DIALLHLENDLKYDKHIGAICLDDSDLEPAGSNEECVTSGWGKENIKYHIAGAIPHSLAIEPVSPNECQASEFSSYNP
NSAVCGRAQGNPCDVDVGSALACTRGNGRYLLKGIYSAQSGCGPDQVMSEFTKMDVNFIRGHSEKTHPNTPFNHSPSQ
FKSNQPTSTSFSHQTPTPSVLGVRGYLPPNLK

>MDP94 (5’ -truncate)
POTRIVGGSESSPGDWPFLAAILGGPEEIFYCAGVLISDOWVLTASHCIGNKSLHSITNWTIQLGITRRNSHTYYGQO
KVKVQRVIPHPHYNLDVMHDNDIALFQLATRVAFHEHLLPVCLPPPSIREIKPGTLCTVIGWGKKE

>MDP32 (both ends truncate)
YRAESCEFTTNIQPONSRTAFONMVEFRNLLAKEQITNVVPSLFONRPITLLFLTESSFGRWPWQISLROWRTSTYLHK
CGAALLNENWAITAAHCVDNVPPSDLLLRLGEYDLAEEEEPYLYQERRVQIVASHPQFDPRTFEYDLALLRFYEPVV
FOPNIIPVCVPETDENFIGHTAFVTGWGRLYEDGPLPSVLQEVSVPVINNTLCEGMYRNAGYIEHIPHIFICAGYRK
GGYDSCE

Cysteine proteases

>MDP95

MNKLLIVLFGLVSAANAVSFFDLVKEEWNAFKLEHAKNYESDTEERFRMKI FMENKHKIAKHNQLYHKGQLSYKLAT
NRFADLLHHEFVGGMNGENRTTAMKLYKGETKPVERSLTYIEPANVEIPDSVDWRTKGAVTEIKDQGHCGSCWSFSA
TGALEGQHFRKTNTLVSLSEQNLVDCSAAYGNNGCNGGLMDOQAFQYTKDNGGIDTEKTYPYEGVDDTCKYNPKESGA
TDRGEFVDIPQGDEKKLKSALATVGPVSVAIDASHESFQFYSSGVYYEPQCDSQQLDHGVLTVGYGTDESGODYWIVK
NSWGT

>MDP96

MKFVFLLFGLISLGYATPVAELLNEEWIEFKLEHSKEYKHEEEELFRLKVFLENKYKIAKHNQLYDQKRVSFRLAMN
KEGDLLNDEFSKLMNGFHGANVMKWDELEVPTWKIGMSHSEQINENFTDSMDWRKSGAVTDIKDQGQCGSCWAEFSAT
GALEGQHFRSTGVLVSLSEQNLIDSKHNQLYDQKRVSFRLAMNKFGDLLNDEFSKLMNGFHGANVMKWDELEVPTWK



IGMSHSEQINENEFTDSMDWRKSGAVTDIKDQOGQCGSCWAFSATGALEGQHFRSTGVLVSLSEQNLIDCSGKYGNQGC
NGGSMNKAFQYVKENGGIDTEKSYPYRGYEHSSCKYNPREIGATDCGYKTIESGCETCLTSAISSVGPISVGIDAGH
RSEFQFYSKGIYYEPACSTYNLNHAVLAVGYGTDVINEEYYILKNSWSPGWGENGYMKMARNRGNSCGIATMASYPLV
CANV

>MDP97
MNRGSITLLFILIWGCGVVVSGFPVLNAVTNAISRMGRNEVERFTSNEMNRRNSNLEFPDEWADFKKTNNKTYSRAEE
NLKRMKIEFMENRKRIRONNLLYQQGKVPFRMRANSFSDLSRLEFSQOMKGEFLKGLKEFGTEPIYESTKNNETQLPKSV
DWRTEGAVGAVHKQGKCGACWAYSAAGALEGQOKIKTGKLVPLSVQHLVDCSKENSGCGGGLPSRAFNYTIKRNGINA
ESSYPYTGRNGVCKFDPENNAATATGYITIGKDEDLLAEAVATIGPISVIIDSDHESIQLYESGIYYEPKCNSNSLD
HAVLVVGYDTDKNGKDYWIVKNSWGENWGLKGY IHMARGRGNNCGIASRALYPTI

>MDP98
MKTNVFILLSAFCISALATKPPRWDLLHHVKAVLYIPYAEIVEPFEAWFDKNTNRSRIDYYNGMVKTYQLGRNGPYG
TLLKIAPVTTKEKSNEITCLQVNGTSENRVEPQSVLPDCKQFSLADTLEFRNWNCNKFTFEEMIGEKKNQYTIYVRY
VKSPKYPASLOQPIPVRYEMRGENTLLGSHYDHYYIDYDSYVHDDIPDDIFEYDTEDKPCIAFPGPGNGHYATENPMK
EFVHPADVSHVDIEQARFINKHGVVYATTEERMRRHHVEFMHNLRY IHSKNRONLGESLTVNRFADRTDDEMKALRGFE
RRTVGYNGGRPFPYHLNVTILADLPDDYDWRLYGAVTEVKDQSVCGSCWSFGTTGAIEGAWFLKNGGNLVRMSQOAL
IDCSWGQONNGCDGGEDFRAYQWVKENGGIPTEESYGGYLGODGYCHVNDKNVTLVAPVTGWVNVTRNNPNALKVAL
IYKGPISVAIDASHKSFSFYSHGVYFEPKCGNKEEDMDHAVLVVGYGLMNGEQYWLVKNSWSNMWGNDGY ILMSARD
NNCGVLNDGTYVTFED

>MDP99
MKCSKGFWIFLLLVLVCFLAVPIHFGLKQYYVPHRLADQLFRNFTQKENKSYLOPEEFONRLNIFTQTLKKIVELNT
VONPSAHYGVTKYSDLSSDEFASLHLNKNMSHIIGARLKSIKENPKSNIPKIVNTKDINYKFTYNVTLDSYQAFYSL
DLLHKNVNFIPLKVDWRNNKVLHPVRSQGNCGICWAHSVISMIEANLATHKNISVALSVQOMVDCARNGNNACSGGD
SCLLLEWLVENKIKIRTEEDYKPSISGMNETCKVPLSDNGAGLKTFQSNDEFVCNNFTNNEDEMLEITIANYGPVAVAV
NALPWQHYTKGIIKDNCNGNADDLNHAALIVGEFDRSGTVPYYIVONSWGTDFADEGEFVNISIGNNTCGIASEVSMVQ
M

>MDP100
MKCSKGFWIFLLLVLVCFLAVPIHFGLKQYYVPHRLADQLFRNFTQKENKSYLOPEEFONRLNIFTQTLKKIVELNT

VONPSAHYGVTKYSDLSSDEFASLHLNKNMSHIIGARLKSIKENPKSNIPKIVNTKDINYKFTYNVTLDSYQAFYSL
DLLHKNVNEFIPLKVDWRNNKVLHPVRSQGNCGICWAHSVISMIEANLATIHKNISVALSVQOMVDCARNGNNACSGGD
SCLLLEWLVENKIKIRTEEDYKPSISGMNETCKVPLSDNGAGLKTFQSNDEVCNNEFTNNEDEMLEITANYGPVAVAV
NALPWOHYTKGIIKDNCNGNADDLNHAALIVGEFDRSGTVPYYIVONSWGTDFADEGFVNISIGNNTCGIASEVSMVQ
M

>MDP104

MRRLKNVVEVAIFAFAAASAATDPLSDEFIAEINEKATTWKAGRNFHPSTPKVY IHNLMGVHPDSKNYLEAPKEMGS
IREDLPENFDAREKWQHCPTIQEIRDQGSCGSCWAFGAVEAMSDRECIHSEGQSHFHYSAEDLVSCCHTCGEFGCNGG
FPGMAWSYWVHKGLVSGGNYDSHQGCQPYITIKPCEHHVNGSRGPCAGEGGGTPKCEHKCEDGYTTPYEKDKHYGKKS
YSITKNPDDIRQEIFENGPVEGAFTVYEDLLSYKSGVYQHVHGKALGGHAIRILGWGVENGTPYWLIANSWNTDWGD
NGFFKILRGEDHCGIEGEISAGIPRTAK

Cysteine protease homologues

>MDP101
MLSKYPCSVWILLILCINYIGCDRLVGNVGDADDTDKETVRELLIDSLKQLKGEENGIELNLIRISSVKSQVVAGKK
YTIQGEFATNDNS IKKNCEVSLWHKAWTGFRETSENCDDATKYKVTKQSRKKRSAIGGPVDVEPDTLDELRKNITNS
FSQLGASDASKQLKLKQVYGAQRKIVAGILYTVRAEVETNEGVKNCSIEVWEKPWIHFRRVTVDCENGQQFEVIHDG
STPKKATFETONDHETEIDDMDTLNVNEADTATLFEQYKRHFGRLYTDANEESIRYRIFQONLYLIKQLRKFELGTA
EYGLTDFADLTEEEYKMRIGLRPELRSNENATIPNPPADIPDIVLPEAHDWRDHGAVTPVKNQGI

>MDP102
MKFLVLCLVFVLIFGIDANAFDGVLGGPKEITDTDKRTHLLDQIKKHLETLSSKPNHPQLEYVGHSSATYQIVAGTL
YKMNGTLKENDQEVICALTLWEKPWMNEFEKFTAHCGEEPVRTYESTVGEERRRKRAILLGGPONVPEEEWPEIHTKL



LNAFDQFHAKHENFDYNYKNIVEATKQTVAGIKYAVKVIVNVGKSKDQTKECNISVWEKSWEQFYKFTFECDDDTYE
YTSSPATSASINE

>MDP103
MKLLGLCLVFVISAMTVDAHHITHAELEKLLNKIKRHLVILSNKPNHPQLEYVNHSSVKYQLVAGSLYTMKSTLKEN
HHKVKCLLEFYEKVWDNFEELRVTCGKKPKRKYKSVKGEEDPPQDVTEEDS

>MDP105
MANIVLSIGILLMFDCVSITVNGYMRDEFPGPYCAQRRGGCCDSRKDECSVPISTTLCYCDEFCDRTINGDCCPDYES
FCLNISPADELTVRCKHKDTIFNPFEQIKDNCNLCTCQGNGHTVCEQNTCLIDDSLVNNVNTISHTLGWTAYNYSEF
WGRKYQEGLDLRLGTKEPTYRVKAMTKLSNKPESLPRDENAIDHWPGFISEVRDOQGWCGSSWAVSTSSVASDREATIQ
TKGKETVELAPQHLLSCVRKQSGCQGGHLDWAWNYIRKIGLVDDECYPYTAEATRCKIRRTDTLSSAGCKLPQKVPR
DHLYRVGPAYSLNNESDIMAEIYESGPVQATMRVFRDFFAYHRGIYRHSAASRAEPSGFHSVRLIGWGEERSGYDVT
KYWIAANSWGKWWGENGYFRILRGSNECEIENYVLATWPHAHLKPKIPSNRVSKSRRPEY
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Figure S2. Original reverse-transcription PCR results for figures 3 and 4. A. PCR results for the 31
putative trypsin genes. The six lanes on the left side of the figure were samples to determine
developmental stage-specific gene expression. The numbers 1, 3, 6, and 9 represent samples from
whole body of 1- 3-, 6-, and 9-day old larvae, whereas the letters P and A represent samples from whole
body of pupae and adult flies, respectively. The five lanes on the right side of the figure were samples to
determine tissue specific expression of genes. The letter combinations FB, MT, CC, MG, and SG
represent fatty bodies, Malphigian tubules, cascades, mid-guts, and salivary glands from 3-day old
larvae, respectively. B. PCR results for the 18 putative chymotrypsin genes. Denotations are the same
as panel A. C. PCR results for the seven putative cysteine-protease genes. Again, the denotations are

the same as panel A.
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Figure S3. Original reverse-transcription PCR results for figure 5. A. PCR results for the 31
putative trypsin genes. N1 and N3 represent samples from whole body of 1- and 3-day larvae
living in the susceptible wheat Newton, whereas M1 and M3 represents samples from whole
body of 1- and 3-day larvae living in the resistant wheat Molly, respectively. B. PCR results for
the 18 putative chymotrypsin genes. Denotations are the same as panel A. C. PCR results for
the seven putative cysteine-protease genes. Again, the denotations are the same as panel A.
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Table S1. Primers used for Semi-quantitative PCR analyses.

Sense Primer

Anti-sense Primer

18 Chymotrypsins

MDE1

MDE2

MDP&

MDE7

MDP3

MDP15
MDFlé
MDE17
MDP13
MDE13
MDEZ0
MDE21
MDE22
MDP34
MDP35
MDPS1
MDPS2
MDPS3

i i = -
5 —GLCCATTGATTTCARRCGATR
PR ——

o -CCTACARTGATARCGRACT

S -CTCIGTTCAGCAATGGRAR
5 -GIGETTCAATGLETTAGRD
S -TCGGRAATCARRRATETCTARAS

S -ATCGTGERARACCTTACAGCRARTEE
S -CGRCCARATCRLATTRARTGR
S -CGETAGATCGGRGTATAR

S -CCATCAGRGRCRATARGT

53 -GGICARATGGATGTCATR

S -GCACCATTTCAATGTTCTATG
S -TGGCTAGTTITGITICAD
CETGCARATRATCTARCTGR

' -CTGIGATACCATTAACRRRD
2 —CAGCTTATGEATATGEARC

S -GIGGTTRAATTGATTACATTIGE
S -GIGICGTGATGLATCTGR

7 cysteine proteases

MDP45
MDP9&
MDPS7
MDPS3
MDPSS
MDP100
MDP104

o —CCATGRATCATTCCARTTICTA
2f ~TGGEATGARCTAGRAGTG
5 -CGEIATTARATGCTEICR
o' -CCAGTTACRACGRRAGRD
S -GRAGCGRATTTAGCCATC
S -GRAGCGRATTTAGCCATC

S -GATCGRAGRATGTATTCATAGT

31 trvpsins

MDP3

MDP4

MDP5

MDPS

MDP10
MDP12
MDP13
MDPZ3
MDPZ4
MDE25
MDE26
MDE27
MDEZ28
MDEZ29
MDP30
MDP33
MDP34
MDP35

S -CRATCTCARCACCACCRRCRARTTCR

S -CACGCATATCAATTTATATGE
S -GCAACTCAATTCTTATTIGITG
S -AGTGCTCCATCAATGATR

S -TTCCGRRATGRAATRACTATGR
S -GCRAGCGTATATCGRATR

S —GGCARGCATATATCRARTR

GCATCACTAATARCATCCG

37 —-GCATCACTRARTRACE
S -TGCRACCTATAATTTGARRD
S —GCCACAGGATTTARATEATR
5 —GCGTRATAATCGRAATTGITG
S -AGTCCARACARRATCERC:

e

5 —GCCACAGGATTTARATGATR

nnnnnnnnnnn R

o' —CATCGRARATATCCAATRRATRARACC

i,

e e

5 -CGTCATCRACATCATCTG
5 _ACTCGTATTCCAMLCARGH
5f CACACATATCTATTTACACS

S -GGCGTCATGTIGTTACAG

GIGATATTTGATGETACTG
C ™

I s I ol
RGCACRRATCRTAC

T il
CEAGTCTCAGTARTAGS

S -CCCATCCAGRCRATTTAC

S -RACGCTGRARATTCOGRARD

S -GRCGAATTTTGARATALTTGS
S -GRAGCCACTACATATACT

' -IGTCGETARTRATGICATC

5 -CCGACCARRRACTTTIATCE

3 -GICTGATATTGRAGCTTITC

5 -CRGEACGTITGACCACTAR

' -TCCEATACTCTTAACAGT

5! -GCATCTITTTGITTCAATCG
2' -GICTGCCGTAGATTATTC

' -GAGTGAGTTTAAGACREAR

S -TGEACTIGIGATAGGRRTE

S -GIGCTGCACRATATTTICAC

S -AGCAGATGECATARLTGR

o' -CCCATGAGTTCTTITACGR

o' -CCTTGATCTTITAATGTCAGTA
Y -CTRACGATTCATARARTTOGRRS
S -CTTCGRARRACTGAATTTATTACE
S -GCATGTTTCATTCATACCE

S -GCATGTTTCATTCATACCE

S -CCTEATGTGAATCGTRAATTG

S -CIGGTCACAATACGTGITR

S -GCTGTACRATCCTTITCR

S -TGGETCATATTTCATTGGRAGE
S -CRACTCAATTCCAARTAATGRATE
S -CRRCCGATTGTAGRACAG

S -TCCACCTITIATCAGRATATG
S -CCTCTATTGCAATATGATGR
S -RCRCCARCTATTGAGCTIR

3 -COTCATTATTTAGATTGICC
5! -GCTGAATGAGTTTCGATC

3 -TCCICTARATRRRCCRACCE
2! -TGCAGTACARRTGITTIARC
o' -GCTGAATGAGTTTCGATC
o' -TGEEAATTTTIGATGICGE
5! -TCTGECTITTGETICTIATTC

5 -GIGETTICATCAGGICTR

S -GITGEICTCTTAGGRRTC

S —CIGECAATGETTCARCTG



MDP4E
MDP51
MDFE57
MDF58
MDFE55
MDFP&1
MDET1
MDP72
MDP74
MDET7?
MDP78
MDP75
MDPa0

5!’
gr
gr
gr
gr
gr
gr
gr
5-"
5-"
5-"
5-1'
5-1'

-GCGTATCTTATCAGCCAD
-RACCGRATACATTGRARTGRR
-CGTCGITGATGATATTGTC
—CRACCGATRRCRACRRGR
-TCCAGTTGTTIGATATACCE
-CTTGGGRATACTTIGTGOC
-ICCGGITTATARTAATGTAGTG
—GCGATGRATTTCCRARATE
-GETGTICTCATGETTCAR
-CTGGATGGGETARATTACE
-GETGGTACTTATTCTCARC
-GCTCAGCTTGGTACATATRATE
-CTGCTCGTATGATTTGTIG

n

inoen

inoen

N in in in dn dn &n

—-CRAGCCCAATCARTTCCR
—-CAGIGTATGTTGIAGTTCRAG
—-GGRACTGETGTTIGTAGTA
—-GGRCGAGRATRATACGRRS
—-CGRAGCEARTGCARTRATCR
—-GTOGAATGTAATCOGTGTA
—GOCGATTAGTARCTZETA
—CCARGTGTTTCIGAGATAC
—-CoEAATTGERATETIGTITITG
—-GCATCTACARTTTGATAGSE
—CRCCATTTCCATTACTRARTTAC
—GRGACCAGATCCOGCTIATC
-TCRCCARRCRAGCTACCATR

Table S2. Pairwise comparison of the 31 putative trypsins in the Hessian flv genome,

Sequence identities (%) are shown in the upper right corner. while phylogenetic distances are
shown in the lower left corner.
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Table S3. Pairwise comparison of the 18 putative chymotrypsins in the Hessian fly genome.
Sequence identities (%) are shown in the upper right comer. while phylogenetic distances are
shown in the lower left corner.

Percent ldentity

2 3 4 a5 ] T 8 £ 10 11 12 13 14 15 18 i7 18
1 278 | 314 (307 |308 |21.1 |21.5 |286 |GB.1 (458 (382 |331 |305 |221 |204 |247 (254 | 286 1 MDP1
2 1740 838 534 (266 |28.3 |28.8 (207 |323 (264 (250 (271 |20.7 [20.2 | 221 |253 | 283 2 MDP2
3 1514|743 506 (282 [274 |30.1 |34 |341 | 300 (281 [31.2 1238 |24.3 | 251 |244 |31.0 3 MDF&
4 |155.4 480 233 |232 (261 |316 |31.0 (285 | 263 |264 (212 (183 |23.0 [23.8 | 26.8 4 MDPT
5 |156.2|71.3 |78.3 |861 24.7 [31.9 (329 |351 |20.2 | 258 |257 (2148 (202 | 220 |21.8 |27.2 5 MDF8
6 |232.0|184.1[185.1 |200.0 41.1 | 240 (261 (219 |187 [22.0 | 204 |1858 |227 241 | 257 ] MDP15
7 |[22001187.2(178.2|1211.0|187.0(21.3 245 |2509 (232 180 |223 | 188 |168 |204 (213 | 242 7 MDP1G
8 [16809.0182.1[150.2 [197.5|148.7 |[107.4 27.1 (236 (256 | 217 |251 | 188 |214 |211 [253 | 242 8 MDP17
9 |3b.F |162.0(133.3|150.6|143.0 [204.0 [200.0 |180.5 48.0 9 MDP18&
10 | ©91.9 |146.5|136.8 |153.5(132.3 [188.3 |190.2 |208.0 10 MDFP1@
11 |118.7|18B6.0 [154.4 |160.0 |185.2 [224.0 |211.0 |182.8 11 MDP20
12 |142.3|185.0 (172.8 |188.7 |162.9 (262.0 |260.0 |226.0 12 MDP21
13 |156.6|180.2 [1562.3 |185.8 |162.0 (222.0 [220.0 |[167 4 13 MDP22
14 |221.0|238.0 [205.0 |231.0 |224.0 (241.0 |265.0 |260.0 14 MDFPa4
15 |240.0 |243.0 (201.0 |268.0 |244.0 (265.0 |291.0 |228.0 15 MDP85
16 |188.0[221.0[167.5)212.0 |223.0 [216.0 |241.0 [233.0 16 MDF&1
17 |194.4 |185.8 [200.0 |206.0 |224.0 (202.0 |230.0 [185.6 17 MDP&2
18 |169.1 [187.1 [154.1 |184.5|170.3 [182.4 |201.0 |201.0 18 MDP&3
1 2 3 4 5 ] T 8

Table S4. Pairwise comparison of the 7 putative cysteine proteases in the Hessian fly
genome. Sequence identities (%) are shown in the upper right corner. while phylogenetic
distances are shown in the lower left corner.

Percent Idenfity

2 3 4 5 ] 7
1 53.0 1420 301 | 301 | 277 1 MDP395
2 |504 492 | 345 |28.3 | 283 | 269 2 MDP96
3 |721 |819 347 |309 | 309 |257 3 MDFI7
4 10431348 2372 4 MDP98
5 158111714 15422100 5 MDP399
6 1591|1714 |1542 2100 6 MDP100
7 |176.1 1822|1921 2140 7 MDP104
1 2 3 4




