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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

GTNCLVSGWGNTQNNSLSRELLRGAHVPIVNQRVCDAAYEKYSGVTPRMICAGFYEEGGKDACQGDSGGPLVDVESS

LDGKPILVGVVSWGYGCAQPMYPGVYSRVIAAREWIYEHTGI 

>MDP5 

MFFNLCLLLSGVLIASGAVLNQKTSTLDGRIVGGFEIDIKDVPWQVSLQTNGSHFCGGSIISSKWILTAAHCPFLNV

DSDPERITVKSGTNFHQHGTESKVKRIIEDPKYFRPTRTYDFALLELENELKLDETRKAIKLAESNDHHVDGSMCLV

TGWGKTKNASESTHMLRGVEIPIVPQNECNKAYEEISDITSSMICAGYMEGGKDTCQGDSGGPLVQFKNGEPILIGV

VSWGNGCALPNFPGIYARVQTNRAWIHTFTGI 

>MDP9 

MLKFFELILLTSLVALASAYPYGVQLLNQTNRIVGGVEVPIEDVPWQISLQSYSSHVCGGSIISENWVMSAAHCVSG

SAPSMISLRIGSEEYAKGGKMVKVKRIVVHEDYNPRTIDFDYSLLELSESLTFSDKIQPIELPTIDEVVPDGSNCLI

SGWGNTLSSNESRAILRGAFVPIVNQEKCVEAYRRMNNVTPRMICAGYEKGGKDSCQGDSGGPMTLFSKKGPRKLIG

IVSWGYGCAQSNYPGVYSRVQAARQWIQLVTGV 

>MDP10 

MSEKFILKIILMVLFIIIYVSDAKNVSNVIPSRLEGRIVGGIDAKIEQNPWLVSLQDVSHICGATIISKIWILTAAH

CVDGMYSGRSLSIRAGSTFYYEGGTKVNVKKVIIHDNYDSEMNNYDFALLQLNEPLVLNNTSMKAAIIPDKNERLRD

RVKCQTSGWGINDVNSIKLSPVLQSVDVRIINSAICRFSYGQIDAMLTNQMICAGNWWGGKDACSGDSGGPLICDGK

LVGVVSWGYSCAEPFYPGVYARVQSVRAWIEKITGI  

>MDP12 

MKIQLKFGLIFWFAHFVNAADLDPIVGIIGGESIDIEQAPWQAYIEYFTKQTYGSRCMGPVESCGGSIIHEKWVLTA

AHCTHIKDVIEANVRVGSAYSDKGGKIYQVGRIINHGRSSDDHFDFDFALLELTQAIKFDYRTIKPIALPKAYDFIS

PRKMCFVSGWGARWPSNHFNKFPYNRASPYSPYAYSQFPKKLHSVKVPLIPHAMCQQALSIYGLEVTKQMMCAGNGG

KDACQGDSGGPLVCTSIDGEKKLFGIVSWGKDCGENVPGVYARVQSVRLWINKNTGKRAEKVIIAQINGPI 

>MDP13 

MEPIVGIVGGRSINIEQVPWQAYIEYFTKQPYGSQYMQPSGSCGGSIISEKWVMSAAHCTPTNDLTKATVRVGSSYC

NRGGKIYDVSQIINHARYKYAAHSDFDFALLELKKAITFDYQTIKPIPLAGVYDSVPENTMCFVSGWGSRSDSSSYS

SYQDPKVLQGVRVPIVSNAKCKQIFGRELTEQMICAGFENGGKDSCQGDSGGPMVCKIGGIQKLVGVVSWGESCGLP

NRPGVYARIQSVRLWINKRTGV 

>MDP23 

MRTVSLFMVFLLLDAFVHFRFALSSNESRIVGGKPTTIDRFPWHLSLRIKDEHRCSASLITSDRALSVAHCLRSDDN

LMDFTIMAGSTTRHPDASSSIVGVQKFLQHPKFDNVTLENDIAVLWLSYKLTLGTKINLIKLPESNANADEITTVLI

SGWGYTREADPNSIAYQLQYAAISLIPRERCQRVYGNYLKESMFCAGVKNGGKDACQGDSGGPMSAQGIQIGIISWG

VYCGHRNYPGVYTNVTFFREWIDGVL 

>MDP24 

MSTFFVFIVISAIYYGAQCNFIQPLIVGGVPGNIDRFKWQAALLYNSKYICGASIISPTKLLTAAHCTYNLKNVLLL

QARVGSANPLRGGIIIAMAYMLEHPKFNKDNLNNDVAVLILRKKLQLSSTIGLIELANGNAILPAGTMMTISGFGSI

KDGSEKPNVLHYTTVPIVSHELCEQAYKKYSGRGKLNENMICAGFLGVGGKDACSGDSGSPLRIYSIQ 

>MDP25 (5’truncate)  



SLSTTPSEMDSSLSLSSNFTDDTRIEPQDLNDTIILNTITSGTEDRNSFSDWILGIIGGNRPTEKPIQLDPPETCEQ

CTCGIANKQKRIVGGHETEINQYPWMAMLTYGNRFYCGATLINDRYVLTAAHCVSGFNKDRIGVVLLEHNRQTLNES

DLVKRKVQRIVRHAGYSPTNFNNDIALLRIDKEVKFTSRLKPVCLPTRGKSFSHLDGIATGWGALKEQGDISATLQE

VVVPILSNNECRQTGYGASRITDNMLCAGFEDGQKDSCQGDSGGPLHIVNGTIYQIVGVVSWGEGCAQANYPGVYTR

VNRYRTWLKSNTKDACYCD 

>MDP26 

MVGLFRGNRLYCGGAIVSDKHVLTAAHCVHPFKKSEIKVYLGGHNISTDFIDTRRVRRIHEHENFDPVSFDFDIALL

ELDKAVLFGAKIQPACLPDEQFKDYSGNVAMIAGWGRLGEQEQTSNTLRQVIVPIWTREECHASDYGAKRLTDNMMC

AGYQDGGSDACQGDSGGPMNFEGKTGSIEVIGLVSWGRGCGRKKLPGIYTRVSNFLPWIQKKLNGQCLCTPKEGIQT

WK 

>MDP27 

MRVKCGDYVLTLIYILIFVLNICTAFSTSNGKGIYQTYSTKKFAASPAVKKESEKLFFGSVNDHSRAPIHDTPASPC

SCSCGVRNDASRIVGGDAAGVNEFPWMARLSYFNRFYCGAALVNDRYVITAAHCVKGFMWFMIKVTFGEHDRCDDKT

RPETRFVLRAISQPFSFSNFDNDIALLRLNDRVPITDFIRPICLPSFKSQTYVGTKAIATGWGTLKEDGKPSCILQE

VEVPIMENGVCVENTNYTQKMITENMMCAGYPGIGKKDSCQGDSGGPLIAQRDDKLYELVGIVSWGNGCARVNYPGV

YTRVTRYLDWIRENSKDGCFCSS 

>MDP28 

MLIVLIILGIIHIHSSTLADAYVNDAMRRPVHYFDLRSQYINRNRIANGQNRSAKFLFDTIFGINTPTFDEIDEDDL

DDEDEEEAAKPCQCEKIKDCGQANQEVRIVGGKPTGINVSLICRLYDGNFHCGASLVSKDYVLTAAHCVRRLKRSKI

RIILGDHDQTTIKDAEAKMRAVSAIIRHRSFDSNTYNHDIALLKLRKPIQFTKNIMPVCLPADNADPSGKTGIAVGW

GRVSEGGALPSVVQHVEVPILSLNQCRNMKYRSSRITPNMVCAGKGKQDSCQGDSGGPLLVYDNGKFEIVGIVSWGV

GCGRAGYPGVYTRVARYMPWVRANVEGCICSS 

>MDP29 (5’truncate) 

DITESESRAKRDIKARDLSITPVTTWGNKFGEGGDCVTAKAKFGKCMSFKSCYPYFKKLPDLSVFDTWVLGQYDTCT

FYTDDGRQAIGVCCNDPPRKTESSPVIAGVDDNIVVSSNMYSNWPPPFITHPPNHAAPTHPTVSSNWPAGIAQYPST

SKYPINKPVTQWPPPLPTHSTASPISTATSKFPSLSDHSGNHCGVKNGNDDQERIVGGQNAQPNEFPWIAVLFNSGR

QFCGGSLIAAHCVAHMSSSDVSRLTVHLGDHNIKTKNEVPHIEKRVKRVVRHRSFDGRTLYNDVALLTLDSPVQYTR

AVRPICLPNSSEQFGGRNGIVIGWGSLRENGPQPSVLQKVMVPIWTNQQCRSKYGGAAPGGIVDHMICAGQSAQDSC

SGDSGGPLMVNSGGTFYQVGVVSWGIGCGQGRFPGVYSRVTSFLPWIQKNLQAK 

>MDP30 

MNNMCFRFLFFFFFFGSHCRQNSLSTMWSRWLWISTLQTLLLLCKLVNSMPGSSSNFKINPKPCIVNGLDGTCMFVW

ECIKSDGQHIGMCVDSFMFGSCCAHNLSENVILPAQQHHQHFDFRPPVKRPRPPITSNRPQISGSQIIHRPHGGGML

VIRPSNQKRPTSQSHTFAYTTKKPILTQAISFTSQTSPNLSENTVPDLESASSISTGLWNQNSHTTQWHVTTQPNFI

TKPKPTQQWEKLPSGPVKPKPSKKPILSSSATTSQVNKRPILSSSTSSVTTSSTMPTTIHTVSNSNRPKPEIIYTHM

PSKPTVTSTQRPITNSIQTTTPQKHRPSSSILSIKTTSPMTTTTTEIPIGISTSTSSSTPLHSQLLSTDEQNEISSE

TTANDLSSPTDTNDISDENLDQPKRYTLSAAKSADCGLSVIGRPETRIVGGKNAPFGRWPWQVSVRRTSFFGFSSTH

RCGGAIINEQWIATAGHCVDDLLTSQIRIRVGEYDFSHAQEEFPYVERAVTRKVVHPKYNFFTYEHDLALVQLEQPL

EFAPHIAPICLPATEDLLIGQNATVTGWGRLSEGGTLPSVLQEVQVPIVSNDRCKMMFLRAGRHEFIPDIFLCAGHD

TGGQDSCQGDSGGPLQVKGKDGHYFLAGIISWGPICLEFARESQNSHHGL 

>MDP33 

MSHSSITPNISTMISMQWMHYIMIALLFHQIHLSQGSPVITDNRNVMQSFHTQFGRNIKNSPCFIHRTEAKGVCMFA

IDCIKANGTHLGTCNDRFYIGSCSSTQIVMKDNSTDKIQTNADSTIQNFPEWILISNVLSLSSSSRQKDSIVTIKPT

SISFPSTVTHPMINPWYTRIPTRKPQLKTDQTTMTPITTNETVDLSTEETRIFDRPDETTTATSNHDFTPATEYQSG

LIESTTSYDSSSNEYGMDLTTAPANENNGNPMINFTEETMPPILATNTFSPNSSEAGKETTLSILDSRTEPVFSTIE

HSQISSSTSETYEIGGSTTSKFVEVSTIEEIPASISGNQTANYKQGRFDWWIASFGRWPWQISLKQWQTSSFVHKCG

AALLNENWAITAAHCIENVYPADLLLRLGEFDLAIDEEPISYQDRRVQLVISHPQFDSITFKYDLALMRLHEPVVFR

PNIMPICLPETDDNFIGSKAFVTGWGKLYEDGPLPSELHEVPVPILNNTSCEGMYRNAGYRENIPSHLFICAGHIKG

GQDSCAGDSGGPLVIEREDKRFLLAGIISWGINCAEPNQPGVYTRISEFRGWINQILQF 

>MDP34 

MFNHECLQREGEVVGACMDGFLFGACCQLVGSSDTTLEDYNKPLIDSIDTLSDNENRITFSTISGGSDSILFESSKP

LTSTDKTSIYLLSNSPGEIYTQELPSFGSSSFSSSERPTIFTSSNKKKAPNTKQPYPTKSPSTKYGNTDKYVLIQTL

SNNKNEVSAKPGISENEISSIESIILMLNDTKAGPQYSTNLNKNENFYITTKLPSETTKRPAIYNVTQTTSHISIYT

PTPTSSSFATFFEKIPTFSNGIVSTTKSPSTSYVYSTAIPKRPTTINSNDNRISSTIITSNKPSKSSLIVTKKPLQK

ATSKPISTSYVSGPTPARPTYSTSKKPLYDSSQISNVKPQTVTEAHIINKIGTSSTPAPTLIVLGPYGIGSTENPSP

TIHITPKPTANFVSSSTSWTANPDLIKLTSQKNPSSFFYTPLITKRPGDSDALIYTPGAGTIIDNDFDDSGYYGLTS

TTNRPLIANIQQTVTSASIYAVLDEDALSGPITPSSVDLSNDLNNFPPVRNPNLNGTVPVSGVTIEDYDISTPQFIE

DDLLNDKMGLLVNKIVESFKDNFHDLADIVENKTVYKKPFATAPITQKPIATLPTKKQPQRLTTTTRRPGTLATTTV

RPNRRTTKKPITTLLATKKPLSKVCLRFISITFRYNFKMKEKISEWRIQKKKEVHLFLKAVEFVKCGVRPHVKSGRI

VGGKGATFGAWPWQVLVRESTWLGLFTKNKCGGVLITTEYVMTAAHCQPGLEFSIKMLLFNIINKFFSGIFYSFLAT



LVAVFGEFDISGDLEKKRSVTKNIERIVVHREYDAATFENDLALLKTESPIHYDTHIVPICMPADNADFTGRMATVT

GWGRLKYAGGVPSVLQEVQVPIIENSVCQEMFQEGTHNKKILPSFLCAGYANGLKDSCEGDSGGPLVLQRPDGRWEL

AGTVSHGIKCAAPYLPGVYMRTTYYKPWLHSVTGV 

>MDP35 (5’-truncate) 

DAVSRELQCQHEGGSCEFFLTCWMTNGLLQGTCGGVLRGCCHRIAKSSNSGVNDIIDLTDLPNKDYGPVTNDPSCGI

SLAKQAAQRRIVGGDDAGFGSFPWQAYIRIGSSRSLLSRCGGSLISRRHVVTAGHCVARATPRQVHVTLGDYVINSA

VEPLPAYTFGVRKIDVHPYFKFTPQADRFDVSVLTLERPVHLMPHIAPICLPEKNEDFLGKFGWAAGWGALNPGSRL

RPKTLQAVDVPVIENRVCERWHRSNGINVVIYPEMLCAGYRGGGKDSCQGDSGGPLMHEKNGRWYLIGVVSAGYSCA

SRGQPGIYHRVPYTVDWISYVSNLNK 

>MDP48 

MVKIPKITTIIWLFTFISCSVQFVFRVRESPSLNSLCQVARTNSTGQCKFIEDCPIIYKEIKNDGLFPQLCGFVDKK

ELICCPKKLEALKVDVRISQKKCHEYSEFNALPIPDIKFSTSLERGRNACEEATHDAFEAYLISQKNNNVSLNDVPG

LMTYPHMALLGYDSFKEPGGIDWACGGSLISNKFVLTASHCLNTQAGPVKYVLLGELDSSTNDDLASPMLFTVAERI

SHPKYSKRKAKNDIALLVLNQTVIFDAFMSPACLHDSYDVDASKAIATGWGENVNHTRDPHLQEVDLDLIETSYCQK

EFKKLDPNGVRSDLDDESQVCAGSLSDGKDTCHGDSGGPLQMYHPTLRCMFSIIGVTSFGWPVCGRMKPGVYTRVFY

YLDWIESVVWPTTSS 

>MDP51 

MMTPHYFAVSIIFAVVTFIGHGRAQLFETSPCRLHDGSRGVCKNIEQCQTITDAIIRNALRFDNIVMCSFVGTTQIV

CCADEKPKQNPSPHAPPSKTNADFVFEQKSSSTTLKPITTTTINPFWSSWSATQPNTLNETENEHNHSPALIKTNNN

DSLLPWMKDILNNHSTTERPIQTKTELQHTLLSTKSPVITSASTEFPNWLKDVLDGKTSSTTTEIPNWLTDVLSHHT

TNKTTNSSNDFANDHETTTQSWNNGTLRSYSTTTVRTPAKSNTGDGFLNNSSSGGDGIEFIHLIDTGRSDGFPIRRL

PTDKPKPPTPNASAPNTSVPKTPMTNAHISVRKSDTACQKYAELPVVSGLTWQILNGVPTSPGEFPWMAAIGYESSE

RPGEYDYNCGGTIISERYILTAAHCNSARATAKTVRMGRITLFTNDDENEPLDLNIETFIKHPKYSSFTKVNDIALI

RVEEPIKFTEFIRPACLRTDTTDVSPNVELIITGWGTTSALKTQRSTVLLKTNVTAVSISTCNETLLEFNRLPDLPA

LRNGLNMGQVCAYDPKAASDACQGDSGGPLQMFEQSSAIATVVGVVSFGASCGTELPGVYTRVAFYIEWIESIVWPN  

>MDP57 

MRFLFVASLCAGILPLLALCLHVGDRCDVARSGAKGVCKVLKDCPDVVDDIVNKGLYPTQCGFLGREQIVCCSVPVD

TKITTTPVPTRISQKKCREYEDAKYEKRWTTIGFNDRPILEKILHCRSSTVPFVVGGENAIPNEFPHMALIGIESTN

TDKITWGCGGSLISEDFVLTAAHCVELSRYQGVAKYVLLGEHDLSNDRNDRPLRVDIAEKIPHPQFKRAAKYYDIAL

VRLATRIEINHLIRPACLPEGYETNTKTAIATGWGRTDFRGPGSDILQKVTLELFTDDECNATYLSESRTTQLRYGI

LPEQQFCAGSHTEKKDTCQGDSGGPLQINHPYLACMYMINGITSFAKQCGDLSSPGVYTRVYHFLDWIESTVWPNQ  

>MDP58 

MQRFWKFVFVLSFCVLITWTQHQETNYYRTIRSETRIKLPSDIAFTHESNGNIEGETCYNLLRLVYGTCTLPNQCPE

AIKDFKKGIQPQICNYKGTLPIICCPHSKAVTSNVNTPTEYSTAQPITTRFTQQYSIVDSPTITTETSYYSRPRISE

QKCKQYMKLSIEENIVTTLSLNPENRPVQKSKCRKASSEGFIVGGTKTEPGEFAHMAAIGWQQDVEGPIEWNCGGSL

ISYRYVLSAAHCASRHSMKPKFIRLGDQNLKRTDDGAQIQEFTIAQVIRHPNYKQPSKYDDIALFKLDRDVIITDFV

HPACLWQTFNVNYTTAIATGWGLTRDRGQQSDELLKVSLHFTTNERCNTFYERFQAIKNGIIDSQICAGDDNEEKDT

CNGDSGGPIQIATSNSACSYHLIGITSFGKGCGSGYGVYTRISEYIDWIESIVWINSN 

>MDP59 

MEIYLIFIFAIVCNLGLSNAQSQQCYTPDRRSGSCVNIHQCPSILAIITKPSISAADRNYLQRSQCGYFGYVAVCCP

HQSNTQTATAGLQISDLPQPGQCGIQLPDRIVGGKETEIFAFPWMVLIEYTKTNGKGFHCGGVLINKNYVLTAAHCV

SGKDLLALRWTLSGVRLGEWDLSKTRDCQEDYCADPVVDIPVVERISHEQYVSGSKAQENDIALLRLERSVQFTDTV

RPICLPVSQNNRNFNYDGHPMIVAGWGKTENKSNSEIKLDVEVNGVPLGQCNEVYRNQNVQLSRNQLCAGGEKGKDS

CRGDSGGPLMAKDTSNKLNPYYYLAGIVSFGPSPCGLENWPGVYTRVDAYIDWIVSHMRP 

>MDP61 

MSHAAIVRIALFLLTLLLADLASSQNNCYTPERIPGDCRSLYNCPKILNQIQAPLNVQHTNYLRSLRCSNGIGQFPH

VCCTFDNFFQPQSIQSFFPTAQNRRTNLNPIQNQNQNQIRNNQPGTTQFDRNNGKNNKKNNQESGSSNVLPGVGTCG

LTGLANRIFGGESTQLDEYPWMAILEYQPRNRRERKLSCGGSLINTRYVLTAAHCLVGEIETRVGILVGVRLGEYDI

TMEVDCLGNTCADPVKYFGIEKKIPHEGYNGRDKNRLNDIGLIRLNGDVAYTDYIRPVCLPWIVNSPRIAPNEELFS

AGWGRTVTSRQSATKQQVTLPFSDHYSCQNKYQGLGITVTDNQLCAGGVYGADTCDGDSGNGLLKVAANSWVIEGIV

SYGRECGLPEWPAVYTKVSNYQNWITNIINSK 

>MDP71 

MWEKYLTVVLFCLFVKINGQGEQCYSPSGSYGTCVVLPQCPSLLYYYGQSQGNRQVINYLLAAQRNCGTRRIGDNPI

VCCDNPVYNNVVPTQNPYQPQPATTQTPFQQQPEFPPEETISQLPVTNRPTKPSTTVAPAIATDSRAAGKSCRDPNG

EKGTCINIKECPSVLNKFIANSKEERIIRYIKISNSICDNVQPFICCPHEKKNEVPSNSESVISPNEPNKPIEPIEQ

NQNPNGNSMQGRLLTSEEGCGYSANSTFRIVGGKATKIAAYPWMALLGYENNLGEKSWKCGGSLITSKHVLTAAHCV

ISTLSLARLGEHDISSLTETEVQDIKIIRSVKHPEYDRRDGTGDIAVLYLEHDAQLSLRINPVCIPFNEPVRSKNFV



RSRPFISGWGRLLEGGKSSNILQELEIEVFDNTVCRDSYQKQGKLLSKKQFDGKVLCAGYLNGGRDSCQGDSGGPLV

QPIKVKDKFRFYQIGVVSYGIGCARVSIPGVYTSVQHYVNWIQERVNE 

>MDP72 

MKLLINQRFILFPQYTSTKNVYRPAYIPLDRNEVYSVKLNENSKVPVHLPPTTSPNGSYQEEPIFDFSDTDVRHSSD

IGDEFPNELSHAYPLPNIRRRRHETEQSRLLSQSAFNRISETLGALNTVGNFFLNITREVNGNQHNRGDMQLISSSS

IQTTRTPIIQSSNIFSTDEFYSSSTEQTIPESLLKITKNVLGQNMTKTIEPLIKRVEQISDIEPKVDKQNEKIDKID

KLTLNEKIDMAALAEKKRKKHQALAPKIEKISEKLPQLLTTVSPALIDDIDGKEGENRCITPFGTAGRCEDLSVCPS

LLLNLSGLRDSLCFKRLFIPGVCCPIDENDEQSQSTTKRPQSSLVLSPIPTLTTTKRPTSGILLPVQTISRPPNPLI

SNVGQLNELNSNLIDGKQCGQQEISTGRVVGGTEAESGEWPWLAAIFLHGDKRVEFWCGGSLIGSKYILTAAHCTRD

SRQRPFAARQFTVRLGDIDLSTDREPSAPVTFKVTEVRAHPRFSRVGFYNDIAVLVLDRPVRKSKYVIPVCLPAPSV

IPSKERLAASVVGWGTTYYGGKESTVQRKAELPIWRNEDCNRAYFQPITDNFLCAGYSEGGVDACQGDSGGPLMMRV

ESRWFQLGIVSFGNKCGEIGYPGVYTRVSEYTDWIHENTKD 

>MDP74 (5’-truncate) 

LCDGRNDCGNRYDELHCPQVNYQVRLSNDKGHKHMGRIEVRAYGKWGYVCDDKFTITNANVLCRELGFNMGAAEVQP

NSFYPPNANVPITESSFMMDEVTCHGNETSLKECDFDGWEVSDCNAEEVVGVVCKVTVMQCPPNHWLCQTSEECIPM

SFMCDGLKDCSDGTDESDMHCKAKIEYRLMDGTDELEGRVEVKYRGVWGTVCDDDFGDKEANVFCSSLGFNGPAAIV

PRRIGMSTGPIWLDQVNCIGNETSLDKCMHFDWSESNCNHTEDVSVRCSHGSNAKSSRYLADEYALQHLTNDNTNEH

SRHPRNNKHIPIPDYSNQCGRVKIADADDSSERIGQFRVISGSKTKRGHHPWQATIRARSRNGRSSHWCGAVIVSKN

FILTAAHCLIGFPKGAYFVRLGDHHSEIYENSEIEIFIENWSIHEDFRKGQLMNNDIALIQLKQPIQFTNYIQPICL

PTKETKFEAGKNCTISGWGSIQYGKSTPSLDLKAASVPLISQKVCRQKEIYGDEIMDTMFCAGYLSSNGVDACDGDS

GGPLVCPNENGVNELYGIISWGQRCGDSTKPGVYVNVMHYLDWIKEKMNQMSQTR 

>MDP77 

MRLIKFFIILFLSICQEIYAANENRTNATEEIEIKHLPMPVNGREKVDPRIVGGTKAKKGQFRGIVSIQLLDRGRFY

HFCGGTLYENSENKKNFILTAGHCITEDVKPKTIRIVGDDLNNSDKSTDRKRQIRKVKSIIVHPNYFTTENTIMNDL

AIISLAKPFRITETFGPVSLPKNDVVDNQTCSVAGWGKLHQGSKGAPSNLYAVDINIVPRNVCIPAYQIVDAIIGPH

VICAGSMSGGRDSCQGDSGGGLICANHLAGIVSWGHGCAQPNFVGLYTNVYRYKDWIEANHSSSFSPMISLLISSIG

ILIVNDFF 

>MDP78 

MFNLFCICVLATFAHTRAQVHQQDRYIELQPGQRMNITNIEYPNGYPLGSARQTKIRVPYSCQIRLICQVAVGGISG

DCTDYNGIRLQLDGTTYLNSSSAYQICNKDQVYRFTSRYNTAMIGHYSTPDQNGKTGAWYCQAEAVQKSSCDCGWQT

QTKIVGGTYSQPNAHPSMVVLLDRNNNLLGAGTIIDSNAILTAAHVISNGNGGVQNLGNILVHIGRSDIRQPFYEDT

LYSEIFRIRDYSILPGFDEANDRNDMAILYTDQIMAESRGVGPICLPNANRGRSEYDYEPGTIVGFGAIGFGMEYSY

REKEGRVSIRPIESCRPQNAENKICAQSIGNDETDTCQGDSGGPLYYFDRAIGRQRIIGITQSGVYCGAEGFYEFVP

ARMNWIISQVRSVCLYN 

>MDP79 

MDFRTFAIILINLFGAVKCTPIVGGERVPDDDVTFSFAVSLQYKQFNDSTGKYWHKHFCGGVLIQVYMGMALVVTAS

HCITPTMKIENISVIFGAKTLRNYRGIRFNSLSIHKKSYDRYSMAGDICIIKVFLNSCDYPPLNPIRIILDEISAVK

DDCYIYGYGSENVTGDPTLDLRLAPVNIITQEECVAQLGTYNAPEPGSGMFCAMGARPGVDACLGDSGSGLICIHDG

LLTIVGITTYGLNCGINGMPGVYTSIAYYHRFIQRVVSNKRTKLN 

>MDP90 

MFFQTFLFLSSILIASGDVSILEPKPQFDGRIVGGFEIDITTVPWQVSLQSTNRRHFCGGSIINKKWILTAAHCVSS

ELVKSDPERVSIKSGANIHREGVETKAKRLVIHPKYNKKTLDYDFALLELENDLEFNVNRTAIKLAESTDRYAEGSM

CLVTGWGHTKNNSESSQILRGVEVPIIRQRDCAKAYRKQGGVTARMICAGFKDGKKDACQGDSGGPMVLFGDRDGEA

QLIGLVSWGKNCAHPRYPGVYARIQEAREWILRVAGI 

 

Chymotrypsins: 
 

>MDP1 

MNSVNTALLLVLLVGCALARSAVDIGRVIGGENAEKGQFPHQISMRNRSSNSHFCGGSIISKRLILTAAHCTQGQNA

NPKNVYVIVGALHRLSGGIKMALSEIIAHQEYNYRTIENDISLLQTVDDIVYSELVQPIALPTEIPPGALSVTISGW

GRNSFPTPPGLSPLPDILQFAPAKTLSPEECESEFQATIYAHYLSETNVCTVNPKGRGACHGDSGGPLISNDKALVG

IVSWGVPCAQGYPDVYTNVYLYLDWIHAEVAKLGDSVPSNITLE 

>MDP2 

MAKLFSLIFLIGLVVFTTVHPFNLDYFASTRIVGGTEIEIEEAPWQVSLQRCSSSDVTECRHICGGSIINEKWILSA

AHCVLFGLKIRMRIGSKDNLSGGSMVNIKQIVQHENWNQLSIDFDYALFELSEPLNFTDKVKPIALPSKYETLPDGT

LCQLSGWGKTYNDNEPNNYLRQLTHPIMNQNKCANDVKKIKTLTSRMICAGPKGDGKSGCFGDSGGPLSCLAKDGTR

KIFGIASWVTARCIGPDNRTVYARVQAARQWIKLVSGV 

>MDP6 



MDFGIMYGHPSLFSNGTSVRIIDGTITDIESVPWQVSLQICPITETRNCSHICGGSIISENWILTAAHCVNLEPYFQ

IIPANKLQIRIGSANNEDGGLMFEISKIVIHENWDLKSIDFDYALLKLNESINFSNNIKPIELPSNNDDEPSDGTLC

QVSGWGLTNSNKLDEYLRIVTLPIVNQMECFNSHSSLMKVTSRMICAGHKQGVKGICSGDSGGPLTCKLKNCETQKL

IGVVSWGSPDCMKAGSPGVFSRVSAVREWIGHMTGV 

>MDP7 

MKILSVLFPLISLLIFTSAQPFDTDPHFSWARIVGGTEIEIEETPWQVSLQTCFSSDDNNRCFHNCGGFIISEKWIM

TAGHCLENRYKVRVGTKNNIEGGSMVRIKRMIRHEMYNERTIDFDYALIELSEPLHFTDKVKAIALPSEEDILPDGL

SCKLSGWGVTFNSSEPINFLRKLEHPTINQKECAEDVQNIIKLTPRMICAGLKGDGKSGCFGDSGSALTCQLENGIR

KVFGIASWVTAGCRGRSNRTIYARVQAARNWIKFVSGV  

>MDP8 

MSKVFSWILSTALVVNTFSLFFGISAFPFDLEYYPSTLIINGAKINIEQAPWQVSLQKSNGLLEPTYIHSCGGSIIS

EKYILTAAHCVCDPYEYGWKLRIGSENSLEGGSLIDFEKTIIHEHWNQSTLDYDYALLELTEPLNFTDKMKPIALPS

AEDKLPDETLCDVSGWGHTHNTDMYDNMLRRVSVPIMNQKACYDNYETLTKVTPRMICTGNDESGTKGACYGDSGGP

LSCKLPGDETQKLFGIVSWSISNCDGPQFHNVYARVQVERQWIKAITGV 

>MDP15 

MFFSKKSVLILSIIVISFVNSDQLTNFEIIGGKIVNEELQKSLCPHSIAVRFHDHMGICSGFILNSTNVITAAHCVI

TAAENIFIRAGCIDANYGGVVRNISKITIHPDYTKGKVDSIADIAILEMNEPLEFGETITSRRTANSNDNYIYEKIG

TNISVCGFGFSEVGYYKLHYIELPILSNEKCYNDYEPDDIITEKHTCIGNITGSYLADGDSGEQISCEIVNFNAFSQ

LNYMFIINALSQLFC 

>MDP16 

MVNLVPVLSWTAMTIAIDVFRMVELRLSAESIASGKVVSTEKQTHKFKSILNTKSSVNIPNNADNRPNQINEQYKLT

NFEIVGGKIVNEELQKSLCPHSIAVRFHNYMGICSGFILNSTNVITAAHCIITAAENIVIRAGCIDANYGGVVRNIS

KITIHPEYTKGKVDSVADIAILEMMEPLEFGETITSRRTANSNDNYIYEKIGTNISVCAFGFSEVGFYKLHYIELPI

LSNEKCCNDYERDFCHYEPDDIITEKHTCIGNITGRYLANGDSGACYLYKNTTTNDAVCIGVHSFSNEDDMKKGEPW

PNVGTKLSKFYNWIKYGVSNSNDLIFITKVHRFF 

>MDP17 

MAKILNCVLLTSIIFVTAVAAENSFQLIGGDAVSMELHNQLFKHHVAVRSHEQPWWCGGSIINRVQILTAAHCVYNR

SHYSIYIRAGSLNTTDGGVVRDVSNVKVHYAYNNDTFDSDVAVLTLQDPLEFTESIGPVKLTNSSVTIYEEIGTMLT

ICGYGRSEYSIDDSLLRYYELPINDIELCRKQYEPNDDIITDNMFCVGNITMKFNTKGDSGGCSLYKDPTTNEWLCV

GIVSWAWEDSWKPWPQVEVKVANFYDWIINQTEEVRGLEPKLDFSSILQWISKIVNNTIKITNQVLAWTRADPK 

>MDP18 

MKSVNTALLLALLVGCALAKTTSDVSRVVGGANAEEGQFPHQVSMRNRMNNNHFCGGSIISSKFILTAAHCAKRRIP

ENTYVIVGAFHRLSGGIKMDLDKIVSHQKYIDRTFKNDISLLHTVEEIVYSNLIQPIALPTEIPPAGGAVTVSGWGG

SALPSVASLFPDILQFAPSETISFEECKNIYRDNFGIRYLSETNICAANPKGRGACYGDSGGPLISNDKVLVGVLSW

GVPCAQGYPDVYTNVYLYLDWIHDEAANLGGSVPSLSSN 

>MDP19 

MYMISLLNFITFLFACGSARRLETSSRIIDGIDAERGQFPHQVSVKLSLTHKHLCGGSIISDKFILTASHCLERDDK

PETIFVYIGALDIINDGFDMNLEKIIIHPSFDINKLRNDITILKTIETILFSDFIKPISLPTQNVPADGQMDVILSG

WGRSTYPTPSGTHMFPRKLQYQTTKTLSLTECREIYSKENSLDPTYKNLCTINPVGKGACTGDSGGPLISNNGTVIL

GLLSWGVPCGQGFPDVYTNVFLYLDWINAVMANE 

>MDP20 

MDKLTKTSTKYKSLTFEIQIVYPPQATSNSRIVGGDNAEDGQAPFQCSMQSNKVNVNSNEPLTRHFCGCALISSEWI

VTASHCVSGQRPEHLEILVGTNNLKEGGTYYKVENYIKHPKFNKPNFANDIALMRVKGSITLNKSVQSIEFSPNEVP

ENSTLQLTGWGRLKANGALPQRLQIIKLKSISTKNCKKIYNNRNVHDSHLCTFNKRGQGACNGDSGGPLVFDNKLVG

IVNWGVPCAAGFPDAFAKVSYLYEWLQETITNN 

>MDP21 

MFKLNLCAKLLSLTLLSTVVASKCVNSDFTRIVGGQNAYRGQFPYYALLNMTVMDGNAFCGGVLISNEWILTAAHCL

YDTPDGEIYLGSLREANSSETGRISIEFDMDDGRIYPRYYPSIVWNDIGLIKMPKSVAFSDVIQPIKLACATNKDLL

EVIIVGNGHMSDGHETIAPILQWTNLKTISYGECLREFPFLIFRKSVICARGEQKESACHGDSGGPLIDSKTNTLIG

LASFVSHKGCHLGLPQGYTYVQSYFPWMQKVTGLPMPTC 

>MDP22 

MFKLNLCFSISLALLFSISFALKSDNFDITIDSFIVDGQDAYRGQFPYYTFLKLNTTDGDAICGGALISNEWILTAA

HCLYDTLNGEIHLGSLRANNLTEDGRIIMKFDMKHGHIHPNYYRSIVWNDIGLIKLPKQIVFSAIIKPVKLACESIE

TKDAIAMGNGFMNAKQRIYAPILQWTTLKTISYAKCLRQYPFLLFRRSVICARGNQMESTCLGDSGGPLVTDKTHIL

MGVTSFGSNDGCNSGAPQGFTNVQSYFPWINKVTGLPLPSC 

>MDP84 

MKFLALLSILFLFIKYSKFHGGTHAILTGAYVQHIENVNYIVSIKIKRANGTFFCGGVIYDYDKFVTAAHCLYNIKS

ATVSLGSLEPFDEMVSFKLEKDEFVLHPDWQPGLYHHDIAIGLTPMKMIFCDTINKIEVVEESYKVPENLSVAAYGY



GASNDNVVNNLRQTVTHVMNFQNCSNIYSSDFQHALDGNKHFCLKCDENGKNHLSHGDSGGPIVSFEIGKLLGIIVG

SEKGNPDVGLLIAGYRKFLAHPEAFKRHSTPSASWLNL 

>MDP85 

MKFLASLSIFFLFIEYSKFHGGTYAILTGDYVQDIKHANYMVSIRIKRGNDDYLCGGVIYDCDKFVTAAHCLYNITS

ATVSLASLDPLDDTFSFDLEKDAFVIHQDWHPGLYDHDIAVGFTPMEMIFCDDINKIEVVERNFTVKENLSVAAYGY

GTSNNDVIDNLRQTVTHVMKFATCSGSYSSGSVSVFRENMHFCLKLAQNGENHVSKGDSGGPIVSTETGELVGIIAT

SAVGKPDVCIKIASYKQFLADPDRFARRHG 

>MDP91 

MKNFIIWAILLWTQASNFVEGQETGCDSLLSWQCDNGECIGIAERCNGIADCTDGSDETALQCISFQCPDTKFRCIY

GACVNKTAECNGAKDCADNSDELTEKCIPDNDEKFRGKCSAEQFQCKSGECIPIDNLCDGDAECSDSSDETVENCAS

KCCPPFGFRCGYGACIDEKQRCDSNYDCLDESDENYLLCGYPKGVLPAKVTTTTSAPKPIYDSDTIYFPNQIGSPAN

ALPGACRIDKIPRNGWIESAAPPFERFSPGEYVNPFSVVNFKCLDRHIIEGPSASFCTQNKWTNEVPNCEPRCSTKD

ITGISIIPSSCFLNDKEVRCSEPAKPGTIARINCRERYERGSNARQQIITCDDNGVWSPLPEVCTPICGEEAPSGTP

YVIGGFKTEIGNVPWHAGIYRDNGGGRFDLQCGATILNARVVISAMHCFWDRSESKPLDVSSFRVAVGKEMLEYDAI

EKQRDQKFEIERIFHDPGYSDSTSNYVADIVLIILKTPIQFESYVTPVCIPYGLQFDERIVPAGWVGRVAGWGLTSS

GGKPSPVLKIVDLPAVDRATCVAESDIGFRPQITPDKFCAGLLNSNVSVCQGDSGGGLVFPSTENGRTKYYIRGIVS

TGANKQDSCDSDKYTTFTNVAYYDNLISTYESRYRPR 

>MDP92 

MKLLLVLLVFLIKLFAVGHCQRVSNRVSIAQCTTYQWRCDDGQCINSYDQCDGVVHCKDGSDETAENCIATTCPSYA

FRCAYGACVAGNAECNRKIECRDGSDENTPKCPIKSENQLHGNCPRTKFQCDNGNCIESDELCDGTADCSDGSDEMV

KYCAAQRCPLYAFRCGNGACITGKKKCDLQIDCYDGSDENAMLCGRNGTETIVTQRPTTMSTHTAQSGHNHNHNNHN

NQNNNNGHGTSTGSSHSNSNGRPSSSNGGVCRADNIPSNGDAYHAFDPNKKISYGEMVDNYGSINYTCIENHYLIGN

VTNFCINGQWQSPTPKCKARCSSSEIQGITILANCFSIVNNTERSTSCVRPVEPGTIAYVSCQRGYEKTGPQQTLTC

RLDGRWTPTPIKCTQICGEISEGTAYVVGGSETNISRIPWHAGIYKRNSAHSKFQQICGGTIVASKVIVSALHCFWD

RSENSPYDKDSFNVVVGKTIRDYAAHEEYKPQYFAVQDILYIDGYNDFAGNYANDIALVILDKYIEFHSYIVPICLP

YNLQYEEKTVPPGWIGTTGGWGLTQNNGSPSEVLKKIELPVVSREVCREKSSPEFASFITSDKFCAGYLTGASVCQG

DSGGGLVFPKTIGLKTQYTIRGIVSVGGNKAGSCDNDKFTTFTNVAFYMEFINAHVSKFEPLF 

>MDP93 (5’-truncate) 

NNNVGMITIAHTNEDTTKRIINRQPLTFHVRFPYRYPLPKLVRIIYDNNLLCEGQEEAPSPNTVISRIDLKHVMNTY

ITYYHDTTINKNNNNLYNMNSNVNTPTYIPDNNSFWATTPTQTNQPIQQMPQQPPPVSGSMPPMFLPPSFMPSAYYP

ITTTTYRPMQMTTSKRPDLPATSKNVNEICGTRHSDTNLSPFIYGGDETKRGDWPWMVAIYVNKPTGLSFSCGGTLI

SAKSVLTAAHCINTPTKNYQAHDIVLYLGRYSLTDWSEIGSIASNVNEIILHSDYKRNRDSYDADIAILTMTKQIEF

SDVVRPACLWPATNGIQDVEGKKGTVIGWGKEGNNIVSNIPKKVELPIVNSITCVQKSESLSRAISNRTFCAGTLDG

NGPCHGDSGGGLTIFQNGRWSLRGIVSTGLADGSGACKLTDYVVFTDVSFFSVWISNYL 

 

Trypsin and chymotrypsin homologues 
 

>MDP11 

MKSIQLKFGLIFLFANFCNTLDLDPIVGIIGGDYIRIDQAPWQAHVRFYRRKTDGSHNTRIATCGGSIIHEKWILTA

AHCTKIKDVTAAKVRVGTSYSNKGGQIYYVGQIINHGRHNASAFNFDFALLELTTAIEFDNRTIKAIPLPNIHDAVA

EDEMCFVSGWGADKYDYRSHPNF 

>MDP14 

MQWNLEYILYILFLSFDLVLVLSQLTNESEHSDSDPIVGIIGGRDVQITQSPWQAFLKIVSFSDLRQHSFICGGSII

NENWILTAAHCVLYDMISIYESKLKIYKIFFFYSKHNVTEINVRVGSTYQNHGGKMIPVETLIIHGNFNDSILDYDF

SLLKLHEPILIDNVTTKAISLPNPFDYIHSNSICGVAGWGRNDMYDQQRVPNNLQGLDISIVPNWTCRKKYPLGITD

RMICAASKTGNQNSMSLYSKSIKCENHLDFFRYVHSLFR  

>MDP37 

MDRVHKLSGVFVILIILISESQQTQVDDEINKKISEIFGTPPPDGQTTIPYPNPSPSQNSYPPLIQTPSTVPYSPTT

QRTETLSSSSPNDENNPCLQGECVPYYQCQNGSIITSGEGILDIRFGEEDNPDPNLHPCKGLFLTCCVLKYENGEDK

KPKIEVKKECGHRNTEGVGFRIIGDKDNEAQYGEFPWVTAIIKEEPSLQDILNVYQCGGSLIHPSVCRFDSSTLRPW

KKNSTLKIRAGEWDTQTQDELFPHQDRYVQEVIIHENYYRGGLFNNIALLILQEPVELSEVVNTVCLPPQDYNFDGN

RCFASGWGKDLWGKDGKYQVFLKKIDLPIIPRESCQERLRHTRLGVHFNLHRSFLCAGGERGKDTCKGDGGSPLACP

IPGKYERYYQSGIVSWGIGCGVYANVALFRNWIDQQFAYKNLETRFYSV 

>MDP38 

MTMKLNLVYSCICLSEFPWMVAILKEEKISDGQIVNVYRCGGSLIHPTNIFDLGVVLTAAHCVLNESESRVLKIRAG

EWDTKTQNEIIPHQNRQIRNYLIHPEFNRRNLHNDVALLFLAEPVEITGNVNTICLPQKGDIFDNSRCFATGWGKNK

FGIDGQYQNILKNIELPIVSKIPCLKKLRTTKLGKYFELHQSFICAGGELGKDTCTGDGGSSLVCPITNAPGRYAQA

GIVSWGIGCGNEIPGIYVNVPLFRDWIDEKMRSHQFSTSTYEL 

>MDP39 



MKPKYVLCCAAIFWFGQAYGQTDNVNVEQVFHDGSTQATAKSTEITDTTDITSNSTTAADNCENGTECIPYYLCANG

SIITSGEGILDVRLGAEDDPEPGQHPCSDFFETCCTHISKEITTKSQFSISEKCGVRNKRGNGFEVLPRDNEAQFAE

FPWAAAIIHKVHDGDNVVNVYKCSGSLIHPKVILTVSHCVIDLKPEDIKVRCGEWDTQTSNEPFPHQDRKVTEIKIH

EHYRPGSHFNDVALLILDKPVDLAENVNTVCLPPQDFNFNDRRCIATGWGKNKFGSTGLYQVILKKVELPVVPSDQC

QKILRTTRLGRYFILDPSFICAGGESGKDTCQGDGGAPLICSIDNNKNEQNYQAGMVAWGIGCNDPIPGVYVNVAKF

RNWIDHAMDNLKLEKKFYTL 

>MDP41 

MKKTIFVILFTLYVIHFVYAIPQQRQQRQQQQQQQSQFGSDLEAKVQDIFGTPDQRPISTLVVTPDPFYTPTSSPQT

LVIDDQNCTCVPYHMCDPRTNMVKIDTINSNEVTGFGNIDIRSDANDCEEALDVCCIGASTTEESIKPKPVETAPAG

CGVRNIRGVDFQLVGAVNNEAQFGEFPWVVAIILIENSSCICAGSLIHPKAILTGAHCVVDYAQNVGELKIRAGEWD

TQTTKERLPYQERSVSRIFIHPSYRGQGLANDFAVVELENPFEMDEHINTICLPPSYFVPNQKDCFASGWGKDVFGK

AGKKSVIMKKVQLPIVDSQTCQSALQAARLGAKFRLDPTFICAGGELGKDTCQGDGGAPLVCPIERSNDNRYIRYAQ

NGIVSWGLGCNDAVPGVYANVAKARNWIDEKIGFLGLDPSYYTFRN  

>MDP42 

MFKIIIISFLMCLSYVSCQSQALTLDEFLRKEFPETNKVFLPEIHATNASIGCGQRNEIGVGFRISSDEFNEAQFGE

FPWIVLLIFMENKTNGEKINKYICGGSLIDPGVILTAAHCLNGRTPQILKVRAGDWDLDLDDEVIPYQERQIQDIVI

HSDYHRGALYNDVALLFLSQPFFISDNVNIICLPSQNESFDGERCLVAGWGRNSTKPGGVYQTKLKMIDLPIVSRET

CLSGIRQSMPARREFKLHDSFICAGGEIGKSACKVGDGGAPLMCPIKNMPGRYVQAGIVSWGTDCGSQSPGIYKIGL

MRK  

>MDP43 

MIATKVLLTIALFVILIAQSHAAPSKSSSSNSKSKKQSNRSVNQIENERTSNSFDDTNETLENCKTSVCVHYSLCVN

EMVLNDGTDLLELRSSATNAMNSNTNGILCGDFEVLCCADEVLKESTDAQQKCGHRFTIRKPKLELRIVGGDVVQEN

DHPWTISLYSKRLNDQLQYIGGGSLIHPSVILTAAHLVAEMIPESLVARAGDHNILNDVDSDELQERNAIAIILHEE

LFTRALINDIALVVLKRPFQMNVHVNTICLPPQNFETTRGVMCTASGWGKDGEGRKGKYQSSLKKVNLPIVDRNQCE

HRLRQTRLGQYFKLNPSLMCAGGLGFDTCKGDGGSPLLCKIPHLTDRFYQTGIVAGGLGCNGNIPGIYVNVAHFSNW

ISEQLSIVGHNLDPVNNIPIKYFA 

>MDP44 

MFAKELLLIFVIFSAVLILRTNAAPSKYSNPKSKNIQKNIERNQEYNDRIADIFEIPVPETSKIMQECKNIVCTHFT

LCVDDIVSSNGIDLFELRLSTRSDIDGEANRIVCGDFEMPCCADQAIAKANHKQRDENPKKYYTITDNQDADVDASL

DLDSDLDYDSNESVAKCGSIIGDKLLEIDRPWLVSLYLRNAMDQLQYIGGGSLIQSSVILTAAHAIMEIQPEMLIIR

AGGDHNVAEHQERSVTNIIIHEEFFVRTLINDIALIVVDRPFELTNYVNTICLPSQNHQTSGGIMCTAIGWNHGYQS

AVLEKFELPIVDQNQCEHRLRQTRLGQYFLLNPSLMCAGGLGFETCKGDRGSPLICTIPHLKNRFYQTGIMAGSLGC

GENTPGIYVNVAHFTDWIQQQLRFIGHNLDSINIIQFKYFD 

>MDP45 

MYISLVCLIFFATAAKAIDDHGKLYSWATNTEQDHQMRQQYQIEQNYGNANYNQTEDQQQFNVDDVIDSILASSRQG

RNLDGFDEVYSDPTVQNAIQNGDDTQARNLIKDKLCTLGLMQCDGSDSVDHKNAFLRPNQLIYAQSNGPNGPYRGPP

PPPLQRPPSKIIYGAPRPMPPGFTSSNNKYQGPPRKVGYAPSPIYSSPPFLSSPPSSGYQGPIYHSKPPGPTVDSPP

YKFDPSGPHGLASEQILTNEEFHALGLDRDHGPVKTAINDGITGAGSNSLNIHHHYHHIDGNGASHNNAKAPAIVVN

NPIPVPVPVNNGLVTGEFNPQHGIGGSLSSGYGQQGFKPNGQFTGFNGVNSLNGIPNGGVYGSGAKPIFESVNNFEP

SGSNGFGASGFDGSSFHSTNPEFYKKALKGSSGINSLNSFNGGGGYNGNYAAGSNYHEAARQDNIDCVCVPFDQCPA

RDVLGRKGDLILPLDPRNLVTDIEAITDDNNSTTNGTVTRVTKEANDDDKLDDLSIETVKEDIKHVTKREVAAKNDA

IEKSDGEARQSFGSFNSIPQQCGPQQVCCRRPLRQPQYSNPGQCGKRNTNGITGRIKNPSYIDGDSEFGEYPWQAAI

LKKDPKESVYVCGGTLIDGYHILTAAHCVKTYSGYDLRVRLGEWDVNHDVEFFPYIERDVVSVHVHPEYYAGTLEND

LAILKLSVPVEFQNNPHISPACLPDRFSDFTGQRCWTTGWGKDAFGDFGKYQNILKEVDVPIIGQHQCEQQLRNTRL

GYSYQLNQGFVCAGGEEGKDACKGDGGGPMVCERNGVWQLVGVVSWGIGCGVQNVPGVYVKVSHYLDWINQITQNRR

Y  

>MDP46 

MASSIAYYLVVFVVFSEPLLKIPAQMMFPESIPQMLNSTSPLSRNLFPLFPQYPQVVPVQNLIPFQAAAPAPPTTGV

QTCICVPIGTCTGIGTVSNPTTHVDGSGIIDIRIVNNPQGGTPSTAPCFTGLQRCCYAGPYQCGVRFPPVAGSPTHG

QGQADYGKYPWQAVLLGPGDVYQGSGVLVDHLNVLTTAHKVANYSHGPSQLRVRLGEWNAAGDTEPLPAQEYVVSKI

FVHPNFNAMNLVNDVAILRLSTPVPLGTFPTITTACLPVGSSVGSRCWVSGWGKNDFNGVYQTIQKEVDVPILAPAK

CQSELAATRLGASFIFDATSFICAGGEPGKDACTGDGGSPLVCEMNGRHFVVGLTAWGIGCAGSNVPGVYVNVQSFL

PFIQSSISAT 

>MDP47 



MVFIVLCAYIVGVDSKKSAPSISELKCQKYAEYSIELETNFDSSISLKEGEAKCSNITSINFEKLMKQIEQNITNGT

AAIPGLMKFPHMALIGYQDSKAPKGIHWGCGGSLISESYILTAARCLEEPMKYVLLGELDIGSDDDIARPTIYNITE

KIIHPNYTKNQLYNDIALLKLNETIQIDEYVRPACLHQMHEIKAQEAVATGWGEDADGRKNNHLQEVELELITFGNC

SETYLKLNYTGLPYGIDNETHLCAGSYSSAKDTCAGDGGGPLQIYHPTYKCMFELIGITSFGSPKCGTNQPGVYTRV

SSYLNWIEGIVWPKIS 

>MDP49 

MRFNKFIWIAFVLTFAWVSSGQELCQTPSKVNGTCISLKSCQYLLNIVAKNQSLTATDRNFLRQSQCGYDGKTPKVC

CAPNTLYTAADLPQPGLCGNHLLKNSSIFHTNLTIGDYPWIALLENKNNQGAEQSIRCGGIVIDQNYILTAAHCVTK

NNTIRSVRLGEHNLASEIDCECETHECADPVVEIPIDEIIIHENYDPDSIAQHNDIALIRLIMPINFSSFIQPICMP

VGEHLRTKKLDTFPMIAAGFGQKNIKQAQFVDVLAEQNCIENNTNAQTTTRITTVNQICIAAQPNYACISDSGGPLI

AVYEPESETRHMLLIGIQSFGSKICSADGQPHIYTKVIEYMDWILYHMRK 

>MDP52 

MMMFASNLLCIFVGNGIVVLISILFVSCKDISGFNRTSFVIFSGPRNILTSCVMLGELNLKSTDDYTRPHVFNISKI

IIHPNYRKGSDTIALIRLGLWAEYNEYIRPACLYYSPTILESKAIVTGWRKVNKSQKYAEYFLHKTEFQLEGNECEE

FFENDPIIIEQVVDFKNMLCAKQATPNRDACEVAGSPLQIIHSELKCGYQIIGITSGGSNCGNGLMGIFIRVSNYID

WIEDIVWPKRIAGLVWPY 

>MDP54 

MVMFASNLLCFLVGNGIVVLISILFVSCKDISGFNRTSFVRCNLYSRYHCPMESFAGDGEAAPKQFPHMKKVFSGPR

NILTSCVMLGELNFKSTDDVIRPQIYNISKIIIHPSYRKDSDTIALIRLGLWAEYNEYIRPACLYYSPTILESKAIV

TGWRKVNKTQKYADYILHKTEFQLEGNECEEFFENDPIIIEQVVDIKSMLCAKQATPNRDACEVAGSPLQIIHSELK

CGYQIIGITSGGSNCGNGLMDIFIRVSNYIDWIEDIVWPKRIAGLVWPY 

>MDP60 

MPNNRHGSCLPLNQCAPLLKIAKKRKVTIAERGFLKRSRCGYVGISPLVCCIRVDNTASFQIDDLPINCGRTELKQD

FLVERIVGGYGTHIYDSPWLTLLRYEKPNGMGFHCEGVLINKNYVMTAAHCVADSILNKMYFKLVSVRLGEWNISEE

IDCQNNVCSDPVLDVPINEIFIHENYQEETLNHENDIALLRLAYSVPNTQWIKPICLPADIKWKQKSFDDVPMVVSG

WGHTSSLPNG 

>MDP62 

MSNYVWICGYIIANRLTIFQFNRFTSARWFLFFYKACGNRITERFKTLLDCEHFPESTGPLTCHSKPNCIEELKTKA

LSGRLCDGVPDCGDLSDEIQCSYCPLNSLYCGRGKDCIAKTERCDGKIDCPDGSDERDCLSIAPILSELIDPKPMTP

QQKRYHSEGFAIFSEKGESGKLCTEGMDTIYDINIQNTVAESLCKALGYEKMITTEIRNDTEPNTRYVRVLDPKSAE

ISFVRTSCEKKQALWVSCSNLDCGVQPMLGSGSAMSLSKMANVGDWPWHVSLHRDETHVCDGTLVSENWVLTTESCF

QGQSKAAWIAVAGNIRLNSHTPWTQRRRIIGMIKSPVEGSTSALVRLEIGRA  

>MDP67 

MDLQKIRFNLVSHADCDTSYKFYNPSNLEQVIVNETQICAQSETRERDACQGFSGGPLINTIGKPLCLFEVIGIKSL

GLGCGARNPGVFTRVSAYLNWIEDIVWPEENEKTVTSTTKTRGDSSSADQISDKIAERGEFNTSVKYNAWNTISAEK

CAEYQKLCSESTSLRWEGDQIASKEFPYMAAIGLLEQRPNEEDKIIWFSGGTLISKNFVLSTTKRLGNNSP 

>MDP73 

MELNRVSWLLLIFLVGVESLNVEYRTEESPSRNKRFIGQPNKNYQECQTPSGSPGHCKHIQHCSWSALKNQTSLNFL

GYMCVIESSSIGVCCPDRVSDTNGAPDFSRPRQAYDDHIVWDRVDDSSEKIDRTETTTAKIRPEERGCGLSTKSFPK

IVGGRPADPKEWPWMAALLRRNNQSTHCGGVIITDRHVLTAAHCTFSFHKNDITVRLGEYKFSTPDETRSRDFRIID

IRHHAEYDESTYENDIAIAKLHKSVLFNSYIWPVCMPPPGETFEGMHAMVLGWGAQDFGSEYSDVLMEVSVPIWKND

DCQNSFVERIGAGMICGGEGGRDSCQVCLCPLLVQLKNKRWITVGIVSWGIYCGDKDHPGVYTRVTHYLPWIMENAL

F 

>MDP75 

MKLFCCFILSMTVLVSAHIDLERISAKSILFLIPTHTMFQFKSFCIKFIECMEYARDASSATHVRLGDFNYVSKKDD

AAPIDIEIDKVFINPNRSTDHFYDNIALLQLKESIAFNAHIRPACLPQSFSLEGDKAIMAGWMFKLYAAPRLMDQKQ

DKALRKYDLKLVTNDECQQKFSKHQVKKLPTGIADTMICANQVDGAPLQIMHDKERCLYTVYGLSQVKPAFGLLKVP

LVFTRIYPYLAWIEEIVWAD 

>MDP76 

MFITKLLAVIILNSNSIIWWHDDCVTAFYIGNITAINKYVLNDIRGEGFPKFPPTTRNQNLNTGNGHFDGQFLSVRS

IQADMNSCGTRSVSFNPKRNGKIIGGNVAPYGAFPWQVQLQIFNYEKSIYEHHCGAAVISERIVLTAAHCCEISQQP

YLHIVIGNHDINKFDQYERQFRIERIVMHPEFRRMGPYSNDISVIKVASHNDAGINFNTHVKPICLPRYDAISRPGT

WCTVTGWGAQKR 

>MDP80 

MIFVTFGFLLIFFTRIDISLCVREGTMTDQKKYPAQAVMIVNHLVDAEEQIFCGATILDENHILTAASCVVFNGELI

STSKVLVQTGSNVFSKEKANQRVSAIFIHNEYDPVSLKHDIAVIRMEKTRFDDYNTDSLKSAILQTESVPDKTFCTI

AGFYLPTETVLRFLELLTQNRDTCNTIHDGKIFNEMLCAGLKNPTSDKQGVCPSNRGGGLYCDDRLTGVLSFGLDCG

KVEKQRPGVYTEVRPYIVWIKNRLKDESIPEAGPIKPSKAAAMPVPVFLIGILLINCWISI  

>MDP82 



MSVLGGPFISMVFHPRDHTQEIRIHDSCQYGLHNEQLMVRVRCPAMKCGTTAKKPTFVLAKLNIHDSIDRPKREDDF

VRIVGGDRSVPHSWPFIVALYKDGMFHCGGTILNENWILSAAHCMTRAANHYYEIHAGLLRRYSHAPEVQISIVTEA

IINTGYTRDDMANDLSLLRLKTPLQFNRWGSAHMFCRHLNASHTNMMKNGCLDHQLEVFVLLYVNPQT  

>MDP83 

MERKSIIILIVAAIILFLATSAQSELNSQRNFIFVVSIQSTISQKHICNGAILYDQWILTTAKCVRNHRAADLNIFY

GSNDLNGSGKRVGVKTILINTMFDEKRFKDDAALLRTTTKIDFIANVSGPVALPARDVPINAILTVVGWKLMMNVND

TDTLQYRTTTAISGHQCRQLNPSLDHIIRRWLICTKDATHDEHDEQHTACSNGLNFGSPLVSVENNILYGIMSMPRS

TCGATAINDIYTNVYAQIHWIWFIIQGM 

>MDP86 

MMLKWHFNQISIIIPIIVYTIIWSLPSSNANILQSMFGFPGECTHNNVVRSCTLSFSCWIQGGRHAEGCGNNQWLFS

CCISVTEFVMDIELAGGGGGGYNKLMKSNQFMDDTPPIRYNSMMSKSKTKTKTKHMISPPAPYLKHNALRRRMDEMD

MMNQYECGVPRTSQNTIQKRIIGGRVAPFAAIPWQAHIRIAEYQCGGVLVKIL 

>MDP88 

MKVIILALFAIVAVACVSGQGAVLLQDPLKTISEAGKSATDAANGGVKSATETVTGSGKSATDAVTGAGKQAAGTVN

GGVKSATGAVTGAGKQAADAVTGAGKQAADTVNGGVKSATGAVTGAGKQAADTVTGAGKQAANTVNGDGPLPSELHE

VPVPILNNTSCEGMYRNAGYRENIPSHLFICAGHIKGGRDSCAGDSGGPLVIEREDKRFLLAGVISWRINCAEPNQP

GVYTRISEFRGWINQILQF 

>MDP89 

MNEFGVATFMECVHSMHDSIVVNEILILQTLSLGSLLQCEPKIICGIHTFFKYVFFFNFQSSRQSTVWRSTIVGGNV

TTINDYPWAALFQYHHQEKQLDTWGCSGAYIGGRTVVTAAHCVDESSRRDLGELRIVRLGEYDTETNPDCVKHGTDD

EQDCNETPFDATPEKIIIHPKRADDSKQYDIAVIILETKPPYTDFIRPICLPEVAERDLIDSNEIIYVTGWGWTHGF

IRSPSNVKRHVRINLVHQNICQQQYPAIPVNPVSSKMELFGTNWVNVYKIISFHLNP 

>MDP66 

MLFIEIIIMGIFLVLQTTNGHLHLYLNDKCLMAHSNDSGICQYVENCPIVVKLFRQQHINPTLCGFERDKQIVCCPK

EIETRFSDNATEVNILRKTISSQKCVEYQNVCSESTSIDWESDQITAKQFPFMAAIGVLEQKRGREDKIVWSTGGIL

ISKNFVLLTTKRLKNNSP 

>MDP87 

MDWKIFFIGILWCLATTDAQDSLAGSLFSTFLDSITTSVESKDCPGSCVHSLATLLCQSVDEAAQCPNNLKCCIETN

STSSEDETQSETQRPTRITTTMKPATKTTQKLEKPTKFDSNKAESTNCVGVCVPHHLADYCEAYLTTNGLCKGEMRC

CVSRENYSDKMPNDLHIPMIQVHSNHTVSSKPTKSNSPRPKQPTKTATSRPTKPQEPSRESIDGNHIGGQRRCDGEC

VGSLIALFCEKTDGDAYCPNDETCCFVNDNNDNIKETTQKPQIVSGPGMNVYCKFVYLNFIIHRLNSETVQASALHL

YSVHFDYREECPGSCIVSLLSFTCFRNAEMTDVFKCKKSGTTCCAPKSRIHEVQMMHRNDTYPQFVGPQQQQQIPQY

LPNNYQPQNYQPIPPNNYAPIPNPYQPIPAQPINNYQPIPSQNNYISQPQPVPQQPIQHIQQAPIISNNYPAPPQNY

PNPNANVYQPNVVIGNPSVNLSPAYSTPATQPTTTTTTTTTTRSPSGCTNTSCGHYLHSSQSQQSNIRQ 

 

 

Truncate trypsin- and chymotrypsin-like proteins 
 

>MDP40 (3’-truncate) 

MKPKYVLCCAAIFWFGQAYGQTDNVNVEQVFHDGSTQATAKSTEITDTTDITSNSTTAADNCENGTECIPYYLCANG

SIITSGEGILDVRLGAEDDPEPGQHPCSDFFETCCTHISKEITTKSQFSISEKCGVRNKRGNGFEVLPRDNEAQFAE

FPWAAAIIHKVHDGDNVVNVYKCSGSLIHPKVILTVSHCVIDLKPEDIKVRC 

>MDP53 (3’-truncate) 

MKQNSALAVLIKTFLNIFILLNVLCVAQDRISSQKCTEYQSSCPKYSDPFNIKGGEAASKEFPHMAAIGYENVYKNN

GIHWLCTGSLISVNFILSAAECTRRVGSLIPKYVRLGDSDIRSYNDDARPQQFNIIETFAHPSHSPGAKYNDIAL 

>MDP55 (3’-truncate) 

MKQNLAVAVLIKTFLNIFILSNVLCAAQDRISSQKCTEYQSSCPKYSDPFNIKGGEAASKEFPHMAAIGYENVYKNN

GIHWLCTGSLISVNFILSAAECTRRVGSLIPKYVRLGDSDIRSYNDDARPQQFNIIETFAHPSHSPGAKYNDIA 

>MDP31 (5’-truncate) 

CGELYTRANRIVGGHSTSFGSHPWQAALIKSGFLTRKLSCGGALVSNRWVVTAAHCVATTPNANMKVRLGEWDVRDQ

DERLNHEEFGIERKEVHPNYSPTDFQNDVALVKLDRNVVFKQHILPVCLPPKTSKLIGKKATVAGWGRTRHGQSTVP

SVLQASILTIHSKWTFAVHNAHDVPFKKRIIFFPNLLQEVDVEVISNDRCQRWFRAAGRRETIHDVFLCAGYKEGGR

DSCQGDSGGPLTMALEGRKTLVGLVSWGIGCGREHLPGVYTNIQKFVPWIDK 

>MDP36 (5’-truncate) 

EWDTQTSNEPFPHQDRKVTEIKIHEHYRPGSHFNDVALLILDKPVDLAENVNTVCLPPQDFNFNDRRCIATGWGKNK

FGSTGLYQVILKKVELPVVPSDQCQKILRTTRLGRYFILDPSFICAGGESGKDTCQGDGGAPLICSIDNNKNEQNYQ

AGMVAWGIGCNDPIPGVYVNVAKFRNWIDHAMDNLKLEKKFYTL 

>MDP50 (5’-truncate) 



NVAEQIKYPTFTSKYKYNDIGLLRLETTITFNEYIWPACLPEFTAIGFQATATGWGRLDNNGPLSSTLRKVELDLYT

HKECDDLYTAIKSRQIDRGILNDTQLCAGSHSGRGDTCQGDSGGPLQKFHDSLTCMYTIVGVTSFGQYCGSRLPGIY

TRVYSYVEWIEGIVWPN 

>MDP56 (5’-truncate) 

CVEYQAPLYEHVANPLSFGSNNIEQSVLRCPLSSVPLVVGGQNAIPKEFPHMALIGFEDLSKPNNITWGCGGSLISD

RFILTAGHCINTRSGLPKSVLLGEYVLDMDTDDAQPKQFDVIETIRHPDFKSPVKYNDIALIKLNESVEFSQYIRPI

CLPESNTIETDRVLASGWGKLNYTGQSADILQKVLLEIFTNEECNEKYQPHINRYISRGILNETQVCAGSHEFRKDT

CQ  

>MDP63 (5’-truncate) 

KALGYEKMITTEIRNDTEPNTRYVRVLDPKSAEISFVRTSCEKKQALWVSCSNLDCGVQPMLGSGSAMSLSKMANVG

DWPWHVSLHRDETHVCDGTLVSENWVLTTESCFQGQSKAAWIAVVGNIRLNSHTPWTQRRRIIGMIKSPVEGSTSAL

VRLDTPITYSDYVRPICLPDALTIDKTETAAQTANGSTTSSDISVSRTKKGGRNDVTENRDYFFGPDDFQIKADEMD

DEFGARKVRAIPTEFMSTPVSVPANEKTNATKNDDSHMKSATETSKPTQWATCNTLGWQTQREHVQR 

>MDP64 (5’-truncate) 

RCASKFNTDQYCFRLESSHQIIHSLNINALIIIFKMGFHMLWITSMLFVSTFAQNKLNDQCQVARSGSMGHCQYLES

CSVVLKEISEQGLFPNFCTTQDRKQLVCCPLPPTKRTTKKPSKPNRISAQSMFQIENKLIEKALKVLILFL 

>MDP65 (5’-truncate) 

RCANKFNTDQYCFRLESSHQIFRSLNINALIIFKMGFHMLWITSMLFVLTFAQNKLCKVARSGSMGHCQYLESCSVV

LKEISEQGLFPNFCTTQDRKQLVCCPLPPTKRTTKKPSKPNRISAQSMFEIENKQAEKALKVLILF 

>MDP68 (5’-truncate) 

GFEYAKMQKIPLNTITNTECNQVYANRDRIALPNGIDKNTQICAGSRLGERDACRGFSGAPLLNTKQKKSCLYEIYG

LNSISLVCGSGYPSVYTRVSAFLDWIENIVWLNGTEKVPDIPITHPPTTKSPKADRTFVKKCNEYHNSLFGPNRIEQ

NVCTFAVSPYIVDGEVAEAKEFPHMALIGFDGKNKIAWACGGTLISENFVLTAGHCLNVTGYGVAKYVLLGDLDYSR

DDDDARPLQ 

>MDP69 (5’-truncate) 

GFEYAKMRKIPLNTITNTECNQVYANRDRIALPNGIDKNTQICAGSRLGERDACRGIFRCTIIKYKGKKILFVRNLW

FEFDKFGVWIRVSIGIYTSLCIS 

>MDP70 (5’-truncate) 

KIQIVNGRIASIENNPWHVAVIEYPWWRFYSWSYACGGAIIGKRWILTAAHCPLDNYWYGIRTGSVHHADGGKVYNV

KKITKHPEAKKNSNDIAIFELDEDIEYNDRTRNIIMANKNETIENYVLASVRATGWGRTCLRCPISDVLLETEVLKI

LNPCTFQPLNICVFDNVGEAAPCRGDSGGPLSVGNSEKDGTLIGVISSVDNDCNASYPSIGPFIPLYRDWIQSITGI 

>MDP81 (5’-truncate) 

NSLHSAHNLQMSQHINLTSVLKYQAANNSTKQNGPHSMHKIQAAHFNQRPHSNQINWQGLPRGTQPNEAAFGEFPWQ

AMILRESTKTILCGGAIIDKNMVATAATCVDGLRTHDILIKAGEWKLGSNEEPKPFQTVRVKQIVLHPAYQPTNLES

DIALLHLENDLKYDKHIGAICLDDSDLEPAGSNEECVTSGWGKENIKYHIAGAIPHSLAIEPVSPNECQASFSSYNP

NSAVCGRAQGNPCDVDVGSALACTRGNGRYLLKGIYSAQSGCGPDQVMSFTKMDVNFIRGHSEKTHPNTPFNHSPSQ

FKSNQPTSTSFSHQTPTPSVLGVRGYLPPNLK 

>MDP94 (5’-truncate) 

PQTRIVGGSESSPGDWPFLAAILGGPEEIFYCAGVLISDQWVLTASHCIGNKSLHSITNWTIQLGITRRNSHTYYGQ

KVKVQRVIPHPHYNLDVMHDNDIALFQLATRVAFHEHLLPVCLPPPSIREIKPGTLCTVIGWGKKE 

>MDP32 (both ends truncate) 

YRAESCFTTNIQPQNSRTAFQNMVFRNLLAKEQITNVVPSLFQNRPITLLFLTESSFGRWPWQISLRQWRTSTYLHK

CGAALLNENWAITAAHCVDNVPPSDLLLRLGEYDLAEEEEPYLYQERRVQIVASHPQFDPRTFEYDLALLRFYEPVV

FQPNIIPVCVPETDENFIGHTAFVTGWGRLYEDGPLPSVLQEVSVPVINNTLCEGMYRNAGYIEHIPHIFICAGYRK

GGYDSCE 

 

Cysteine proteases 
 

 

>MDP95 

MNKLLIVLFGLVSAANAVSFFDLVKEEWNAFKLEHAKNYESDTEERFRMKIFMENKHKIAKHNQLYHKGQLSYKLAI

NRFADLLHHEFVGGMNGFNRTTAMKLYKGETKPVERSLTYIEPANVEIPDSVDWRTKGAVTEIKDQGHCGSCWSFSA

TGALEGQHFRKTNTLVSLSEQNLVDCSAAYGNNGCNGGLMDQAFQYIKDNGGIDTEKTYPYEGVDDTCKYNPKESGA

TDRGFVDIPQGDEKKLKSALATVGPVSVAIDASHESFQFYSSGVYYEPQCDSQQLDHGVLTVGYGTDESGQDYWIVK

NSWGT 

>MDP96 

MKFVFLLFGLISLGYATPVAELLNEEWIEFKLEHSKEYKHEEEELFRLKVFLENKYKIAKHNQLYDQKRVSFRLAMN

KFGDLLNDEFSKLMNGFHGANVMKWDELEVPTWKIGMSHSEQINENFTDSMDWRKSGAVTDIKDQGQCGSCWAFSAT

GALEGQHFRSTGVLVSLSEQNLIDSKHNQLYDQKRVSFRLAMNKFGDLLNDEFSKLMNGFHGANVMKWDELEVPTWK



IGMSHSEQINENFTDSMDWRKSGAVTDIKDQGQCGSCWAFSATGALEGQHFRSTGVLVSLSEQNLIDCSGKYGNQGC

NGGSMNKAFQYVKENGGIDTEKSYPYRGYEHSSCKYNPREIGATDCGYKTIESGCETCLTSAISSVGPISVGIDAGH

RSFQFYSKGIYYEPACSTYNLNHAVLAVGYGTDVINEEYYILKNSWSPGWGENGYMKMARNRGNSCGIATMASYPLV

CANV  

>MDP97 

MNRGSITLLFILIWGCGVVVSGFPVLNAVTNAISRMGRNFVERFTSNFMNRRNSNLFPDEWADFKKTNNKTYSRAEE

NLKRMKIFMENRKRIRQNNLLYQQGKVPFRMRANSFSDLSRLEFSQQMKGFLKGLKFGTEPIYESTKNNETQLPKSV

DWRTEGAVGAVHKQGKCGACWAYSAAGALEGQQKIKTGKLVPLSVQHLVDCSKENSGCGGGLPSRAFNYIKRNGINA

ESSYPYTGRNGVCKFDPENNAATATGYITIGKDEDLLAEAVATIGPISVIIDSDHESIQLYESGIYYEPKCNSNSLD

HAVLVVGYDTDKNGKDYWIVKNSWGENWGLKGYIHMARGRGNNCGIASRALYPTI 

>MDP98 

MKTNVFILLSAFCISALATKPPRWDLLHHVKAVLYIPYAEIVEPFEAWFDKNTNRSRIDYYNGMVKTYQLGRNGPYG

TLLKIAPVTTKEKSNEITCLQVNGTSENRVEPQSVLPDCKQFSLADTLEFRNWNCNKFTFEEMIGEKKNQYTIYVRY

VKSPKYPASLQPIPVRYEMRGFNTLLGSHYDHYYIDYDSYVHDDIPDDIFEYDTEDKPCIAFPGPGNGHYATFNPMK

EFVHPADVSHVDIEQARFINKHGVVYATTEERMRRHHVFMHNLRYIHSKNRQNLGFSLTVNRFADRTDDEMKALRGF

RRTVGYNGGRPFPYHLNVTILADLPDDYDWRLYGAVTEVKDQSVCGSCWSFGTTGAIEGAWFLKNGGNLVRMSQQAL

IDCSWGQQNNGCDGGEDFRAYQWVKENGGIPTEESYGGYLGQDGYCHVNDKNVTLVAPVTGWVNVTRNNPNALKVAL

IYKGPISVAIDASHKSFSFYSHGVYFEPKCGNKEEDMDHAVLVVGYGLMNGEQYWLVKNSWSNMWGNDGYILMSARD

NNCGVLNDGTYVTFD 

>MDP99 

MKCSKGFWIFLLLVLVCFLAVPIHFGLKQYYVPHRLADQLFRNFTQKFNKSYLQPEEFQNRLNIFTQTLKKIVELNT

VQNPSAHYGVTKYSDLSSDEFASLHLNKNMSHIIGARLKSIKENPKSNIPKIVNTKDINYKFTYNVTLDSYQAFYSL

DLLHKNVNFIPLKVDWRNNKVLHPVRSQGNCGICWAHSVISMIEANLAIHKNISVALSVQQMVDCARNGNNACSGGD

SCLLLEWLVENKIKIRTEEDYKPSISGMNETCKVPLSDNGAGLKTFQSNDFVCNNFTNNEDEMLEIIANYGPVAVAV

NALPWQHYTKGIIKDNCNGNADDLNHAALIVGFDRSGTVPYYIVQNSWGTDFADEGFVNISIGNNTCGIASEVSMVQ

M 

>MDP100 

MKCSKGFWIFLLLVLVCFLAVPIHFGLKQYYVPHRLADQLFRNFTQKFNKSYLQPEEFQNRLNIFTQTLKKIVELNT

VQNPSAHYGVTKYSDLSSDEFASLHLNKNMSHIIGARLKSIKENPKSNIPKIVNTKDINYKFTYNVTLDSYQAFYSL

DLLHKNVNFIPLKVDWRNNKVLHPVRSQGNCGICWAHSVISMIEANLAIHKNISVALSVQQMVDCARNGNNACSGGD

SCLLLEWLVENKIKIRTEEDYKPSISGMNETCKVPLSDNGAGLKTFQSNDFVCNNFTNNEDEMLEIIANYGPVAVAV

NALPWQHYTKGIIKDNCNGNADDLNHAALIVGFDRSGTVPYYIVQNSWGTDFADEGFVNISIGNNTCGIASEVSMVQ

M 

>MDP104 

MRRLKNVVFVAIFAFAAASAATDPLSDEFIAEINEKATTWKAGRNFHPSTPKVYIHNLMGVHPDSKNYLEAPKFMGS

IREDLPENFDAREKWQHCPTIQEIRDQGSCGSCWAFGAVEAMSDRECIHSEGQSHFHYSAEDLVSCCHTCGFGCNGG

FPGMAWSYWVHKGLVSGGNYDSHQGCQPYIIKPCEHHVNGSRGPCAGEGGGTPKCEHKCEDGYTTPYEKDKHYGKKS

YSITKNPDDIRQEIFENGPVEGAFTVYEDLLSYKSGVYQHVHGKALGGHAIRILGWGVENGTPYWLIANSWNTDWGD

NGFFKILRGEDHCGIEGEISAGIPRTAK 

 

 

Cysteine protease homologues 
 

 

>MDP101 

MLSKYPCSVWILLILCINYIGCDRLVGNVGDADDTDKETVRELLIDSLKQLKGEENGIELNLIRISSVKSQVVAGKK

YTIQGEFATNDNSIKKNCEVSLWHKAWTGFRETSFNCDDATKYKVTKQSRKKRSAIGGPVDVEPDTLDELRKNITNS

FSQLGASDASKQLKLKQVYGAQRKIVAGILYTVRAEVETNEGVKNCSIEVWEKPWIHFRRVTVDCENGQQFEVIHDG

STPKKATFETQNDHETEIDDMDTLNVNEADTATLFEQYKRHFGRLYTDANEESIRYRIFQQNLYLIKQLRKFELGTA

EYGLTDFADLTEEEYKMRIGLRPELRSNENAIPNPPADIPDIVLPEAHDWRDHGAVTPVKNQGI 

>MDP102 

MKFLVLCLVFVLIFGIDANAFDGVLGGPKEITDTDKRTHLLDQIKKHLETLSSKPNHPQLEYVGHSSATYQIVAGTL

YKMNGTLKENDQEVICALTLWEKPWMNFEKFTAHCGEEPVRTYESTVGEERRRKRAILLGGPQNVPEEEWPEIHTKL



LNAFDQFHAKHENFDYNYKNIVEATKQTVAGIKYAVKVIVNVGKSKDQTKECNISVWEKSWEQFYKFTFECDDDTYE

YTSSPATSASINE 

>MDP103 

MKLLGLCLVFVISAMTVDAHHITHAELEKLLNKIKRHLVILSNKPNHPQLEYVNHSSVKYQLVAGSLYTMKSTLKEN

HHKVKCLLEFYEKVWDNFEELRVTCGKKPKRKYKSVKGEEDPPQDVTEEDS 

>MDP105 

MANIVLSIGILLMFDCVSITVNGYMRDFPGPYCAQRRGGCCDSRKDECSVPISTTLCYCDEFCDRTINGDCCPDYES

FCLNISPADELTVRCKHKDTIFNPFEQIKDNCNLCTCQGNGHTVCEQNTCLIDDSLVNNVNTISHTLGWTAYNYSEF

WGRKYQEGLDLRLGTKEPTYRVKAMTKLSNKPESLPRDFNAIDHWPGFISEVRDQGWCGSSWAVSTSSVASDRFAIQ

TKGKETVELAPQHLLSCVRKQSGCQGGHLDWAWNYIRKIGLVDDECYPYTAEATRCKIRRTDTLSSAGCKLPQKVPR

DHLYRVGPAYSLNNESDIMAEIYESGPVQATMRVFRDFFAYHRGIYRHSAASRAEPSGFHSVRLIGWGEERSGYDVT

KYWIAANSWGKWWGENGYFRILRGSNECEIENYVLATWPHAHLKPKIPSNRVSKSRRPFY 

 

 

  



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.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



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.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 



 

 

 

 

 

 

 



 

 

 

 

 


