Supplementary Materials

Figure S1. Complete cDNA sequence of the Eurygaster integriceps prolyl endoprotease.
The boxed nucleotides represent the 5 UTR. The coding region begins at nucleotide 330 and
ends 2483 bp.
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Figure S2. Schematic of the 5' UTR transcription factor binding sites.
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Figure S3. ClustalW2 analysis of top 25 hits resulting from BLASTX with the addition of
the insects used to design degenerate primers if not present in the top 25 and three bacterial
PEPs, Elizabethkingia meningoseptica, Sphingomonas capsulata, and Myxococcus xanthus.
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NP_112614.1[Rattus
XP_005368679.1[Microtus

VALRGYAFSEDGEYFAYGLSSSGSDWVT IKFMKVEGA-EELPDTLERVKF
ISLRGSSFTEDGSVYAYGLSKSGSDW1S IHFKKAPSG-EDLPDVLERCKF
VSLRGSAFTENGLTLAYGLSKSGSDWI TVKFKKAPSG-EDLPDVLEQVKF
VAITSSSFSEDGSIFAYGLSESGSDWST IHFLNAQTG-EKYPEILEKVKF
VAISSSSFSEDGN IFAYGLSKSGSDWST IHFLNTQTG-EKYPEVLEKVKF
VAITSSSFSEDGSIFAYGLSKSGSDWST IHFLNAETG-EKYPE I LEKVKF
IAITSSKFSEDGS1YAYGLS1SGSDWCT IHFMNTETG-EKYPE I LEKVKF
IAITISKFSEDGS1YAFGLSASGSDWCT IHFMNTETG-EKYPE I LEKVKF
VAISSGEFSEDGG I YAYALSASGSDWNT IHF INTKTG-EKYPEVLEKVKY
VAISNTEFSKDGS I FAYGLSKSGSDWSE IHFKNVNTG-ENYPEVLEKIKY
VALSRTRFSEDGKILAYGLSSSGSDWVT IHFKLVDTG-EDYPEVLEKVKF
VALSGNCFSDDGSTFAYGLSSSGSDWIEIRFRDVETG-EDHPETLKKVKY
VALSGTAFSEDGQTFAYGLSSSGSDWLE IKFKDVETG-KDYKE I LKKVKF
TSLANLSFNKKGTLVAYSISEGGSDWNKI I ILDAETK-KQIDETLLDVKF
TALDAWAASDDGRLLAYSVQDGGSDWRTVKFVGVADG-KPLADELKWVKF
VSLGTWAVSWDGKKVAFAQKPNAADEAVLHV IDVDSGEWSKVDV I EGGKY
* - -k - -

- - * -

SNVSWTKDSKGFFYGRYTDQDG I FDGSETK-LAENQKLYYHLLGESPHQD
SE I SWTKDNKGFFYGRYPNQEGK TDGSETK-SNENQKLYYHYVGQPQEKD
VTASWTKDNKGFFYARYPVVDGKADGSETA-ANENQKLYYHRVGDSQDKD
VTASWTKDNKGFFYARYPAVDGKADGSETA-ANENQKLYYHRVGESQDKD
VTASWAKDNKGFFYARYPVVDGKADGSETA-ANENQKLYFHRVGDSQDKD
VTASWTKDNKGFFYARYPVVEGKADGSETA-ANENQKLYYHR 1 GEPQDKD
GHAAWTHDNLGVFYTRFPEVEGKSDGSETS-QNRNQK 1 YYHKVGTPQSED
SSISWTHDRKGVFYSCYPEQQGKTDGSETT-SNENHKLFYHR I GTQQSED
SCMAWTHDGKGMFYNAYPQQDGKSDGTETS-TNLHQKLYYHVLGTDQSED
SCMAWTHDGKGMFYNAYPQQDGKSDGTETS-TNLHQKLCYHVLGTDQSED
SCMAWTHDGKGMFYNSYPQQDGKSDGTETS-TNLHQKLYYHVLGTDQSED
TCMAWTHDGKGMFYNSYPQQDGKSDGTETS-TNLHQKLCYHVLGTDQSED
TCMAWTHDGKGMFYNSYPQQDGKSDGTETS-TNLHQKLCYHVLGTDQSED
TCMAWTHDGKGMFYNSYPQQDGKSDGTETS-TNLHQKLCYHVLGTDQSED
SCMAWTHDGKGMFYNCYPTQDGKSDGTETS-TNLHQKLHYHVLGTNQSED
SCMAWTHDGKGMFYNCYPEQDGKSDGTETS-TNLHQKLHYHVLGTNQSED
SCMAWTHDGKGMFYNCYPKQDGKSDGTETS-TNLHQKLHYHVLGTNQSED
SSMAWMHDHTGFFYNSYPEQDGKTDGTETT-TNLHQKLYYHKLGTKQSDD
SSMAWTHDHTGFFYNSYPNQEGKVDGTETT-SNLHQKLYFHRLGTEQTAD
SPITWTHDNRG I FYGQYRDQQGKTDGSETL-GNQNQKLCYH IVGTSQSDD
SPITWTHDNRG I FYGQYRDQQGKTDGSETL-GNQNQKLCYH I VGTSQADD
SPITWTHDNRG I FYGQYRDQQGK TDGSETL-GNQNQKLCYHVVGTSQSDD
SPITWTHDNRG I FYGCYPDQKGKTDGSETE-GNRDQKLCYH I VGTPQSED
SPITWTHDNYG I FYGCYPDQKGKTDGSETE-GNRDQKLCYH I IGTPQSED
SSITWTHDNVGVFYACYPEQLEKADGSETF-VNKNQKLCYHKVGTPQSED
STIAWTHDNKG I FYGTYLEQQG I VDGSETL-KARDQKLCYHK IATKQSED
SSMTWTHDNEGLFYGRYPDQVGKADGSETV-GMQHQKLYYHRVGTPQSED
SPMTWMHDNKGFFYGGYLNQTGKADGSETT-SSENQKLYYHELGTDQSQD
SPMTWMHDNKGFFYGAYLDQTGKADGSETK-TNENQKLYYHELGTDQSQD
SG I SWLGD-EGFFYSSYDKPK---DGSVLSGMTDKHKVYFHKLGTKQSQD
SGLAWLGNDALLYSRFAEPKEGQAFQALNY ----NQTVWLHRLGTPQSAD
ATPKWTPDSKGFYYEWLPTDPS IKVDERPG----YTTIRYHTLGTEPSKD

* - *

- - * -

ILIAEFPEHPSWRFKTDISDCGKYLILSISHTVR-DNMLYYAELGS--EE
VLIAEFPEEPTWRIQSVVSDCGKYLILAIVKDCR-DNIVYYADLEP--GA
VLIAEFPEEPSWRLMPEVSDCGKYLMLF IMKGCK-DMLLYFSNLEQ--AG
VLIAEFPEEPSWRLMPEVSDCGKYLMLF IMKGCK-DMLLYFSNLEK--AG
VLIAEFPEEPSWRLMPEVSDCGKYLMLF IMKGCK-DMLLYFSKLES--SD
VLIAEFPEEPSWRLMPEVSDCGKYLMLF IMKGCK-DMLLYFSNLEK--AG
ILVVELDD-PEY1YTVCVSDCGRGVVILPSKFCH-NNLVYFSDLSTLK-D
ILVVEFSEEPKWRIQGGVTDCGRYLIVTTGRDCQ-YNNVYFCDLTALPNQ
I LCAEFPDEPKWMGGAELSDDGRYVLLS IREGCDPVNRLWYCDLQQ-ESN
I LCAEFPDEPKWMGGAELSDDGRYVLLS IREGCDPVNRLWYCDLHQ-EPN
I LCAEFPDEPKWMGGAELSDDGRYVLLS IREGCDPVNRLWYCDLQQ-ESN
VLCAEFPDEPKWMGGAELSDDGRYVLLS IWEGCDPVNRLWYCDLQQ-GSN
VLCAEFPDEPKWMGGAELSDDGRYVLLS IWEGCDPVNRLWYCDLQQ-ESN
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Figure S3. Cont.

I LCAEFPDEPKWMGGAELSDDGRYVLLS IWEGCDPVNRLWYCDLQQ-EPN
I LCAEFPDEPKWMGGAEVSDDGRYVLLS IREGCDPVNRLWYCDLQK-ESQ
I LCAEFPDEPKWMGGAEVSDDGRYVLLSVREGCDPVNRLWYCDLQK-ESQ
I LCAEFPDEPKWMGGAE I SDDGRYVLLS IREGCDPVNRLWYCDLQK-ESQ
ILVAEFPDHPKWMTGCEISDCGRY I L1YVREGCEPVNRLFYVDIQT-LKN
VLVGEMPDFPKWMIGAEVSDCGRYLLLTPSEGCDPVNRLFYVDLES-LEG
VVAIEFPEEPLWR IGAEVSDCGNWL IVTPLKDCR-DNLVYFTPLK--AGM
VIAVEFPEEPLYRIGAEVSDCGNWL IVTPLKDCR-DNLVYFTPLK--AGM
VVAVEFPEEPLWR IGAQVSDCGNWL 1 I TPLKDCR-DNLVFFTPLK--AEM
VIVVEFPEEPLWRIGAQVSDCGKWL IVTPVKDCR-DNLVYFTELK--PEK
1 IVVEFPEEPLWR IGAQVSDCGKWL 1VTPVKDCR-DNLVYFTELK--PEM
VVVVDFPEHPLWR IDAKVTDCGRWLVVMPQQECR-DNLVFFAKLN--TAE
VIAVEFPEEPLWRISSQVSDCGEYL 1VSPRKDCR-DNLVYFTKLP--KDN
ILVVEFPEEPLWRIDAEVSDCGQWL I VMPQKDCR-DNLLFFCDLKSLPDN
VVVVEFED-KELRMGACVSHCGTYLVITPIKGCK-NNLLYFARIDP--TN
VVVVEFDD-PHLR IGAHVSHCGKYLVITGTKGCK-NNLLYFAQLD---SG

EL11GGDKFPRRYLSGYVTEDQRYLVVSAANATN-GNELY IKDLKN----
QPVFATPELPKRGHGASVSSDGRWVV I TSSEGTDPVNTVHVARVTNG-——
TVVHERTGDPTTFLQSDLSRDGKYLFVY I LRGWS-ENDVYWKRPGE--——
KNA-—-FQLELKP I VDKFEADFD———= === === m o mme = YITNEG
ENT--GKLQVKKIVTKFESDYD-——-———————mm e e YITNTG
GLS--GKLDFVKVVTEFDSDYD === === === ———m o —mm = YVTNEG
NLE--SKLDFVKVVTEFDSDYD———--———————m e mmmm e YVTNEG
NIT--GKLDFVKVVTEFDSDYD———=— === ——m o= YITNEG
GIT--GKLDFTKIVTEFDSDYDVSQCPQTSQINQQSHNSTAPFQY ITNEG
GIK--GKLDVTCIVDKFEADYE - —————— = oo FVANTG
A1S--GKLELTTVVDKMEADYE -~ ————=——————mmmeeme YVINTG
GIT--GILKWVKL IDNFEGEYD————————————mm e~ YVTNEG
GIT--GILKWVKLIDNFEGEYD-——=— === ———m e e YVTNEG
GIT--GILKWVKL IDNFEGEYD————————— oo~ YVTNEG
GIN--G I LKWVKL IDNFEGEYD-——=—— === ——m e mmm = YITNEG
GIT--GILKWVKLIDNFEGEYD——————— == m o~ YVTNEG
GIT--GILKWVKLIDNFEGEYD-——=— === ———m e mmm - YVTNEG
G1S—-GILQWVKLIDNFEAEYE————————— oo YVTNEG
GIT--GILQWVKLIDNFEAEYE - ——————— oo YVTNEG
GIS—-GILQWVKL IDNFEAEYE———————— oo YVTNEG
GID--GKLPYVKVVDNFDAEYE -~ === - = m o= YITNEG
GIS—-GILPYVKIVDNFDAEYQ-————————— oo YITNEG
DIS--NNLPLTQVVDKLEADYE-——=-——————mm e e YITNVG
TIS——NNLPLTQVVDKLEADYE - ————————m oo YVTINIG
KIT--TNLPLTQVVDVLEADYE-——-————————m e mmmm = YVTNVG
KIA--EKLQLTQVVDKLEADYE === ———— oo YVTNDD
KIR--EKLHLTQVVDKLEADYE~——=—— === ——m e e = YVTNDD
GIK--GKLPLTEVVGNLEADYE————————— oo YVTNVG
KIDNYKNLNL IKVVDKFEADYD === === m e e YVTNDG
K1S--GKLNLTQVVYKLEADYE-——=———————mm e YVTNEG
RIN--KPLELTPVVTTFDADYK———————— oo YITNVG
KIT--GKLKLTEVVTEFVADFE-——-——— = —mm e Y ITNDK
------ KTDFIPIITGFESNVG-————————————————————_LVDTDG
----- KIGPVTAL I PDLKAQWDF ==~ ——=—=—————————————-VDGVG

------- KDFRLLVKGVGAKYE — == === === === = ————_VHAWK

SNLYFHTNKDAPNYRV IVIDVNNPAEEHWTTP I PEHKKDVLEWAKCVDGN
SKVYFRTNKDASNYRV IMIDFENPAQENWQTL IPEHATDVLDWVHCVNED
SIFSFRTNKGAPNYR IVNIDFNEPSLENWKTLVPEHPKNVLDWTTCVNKD
SIFSFRTNKGAPNYRIVNIDFDQPAMEHWKTLVAEHPKNVLDWTTCVNKD
SIFSFRTNKGAPNYRVVN IDFDSPAMDNWKTL I EEHPKNVLDWSTCVNKD
SIFSFRTNKGAPNYRVVN IDFDEPALDKWTTL IAEDPKNVLDWSSCVNGD
SKFVFRTNKNAHNYKLVV IDFENHSEENWVTLVPEHPTDVLEQAVSVAQD
AVVVFRTNKDAPNYRL 1Q IDFNQPEREQWKTLLEADPSDVLDWVACINKD
TVFTFKTNRHSPNYRL IN IDFTDPEESKWKVLVPEHEKDVLEWVACVRSN
TVFTFKTNRHSPNYRL INIDFTDPEESRWKVLVPEHEKDVLEWVACVRSN
TVFTFKTNRHSPNYRV IN I DFRDPEESKWKVLVPEHEKDVLEWVACVRSN
TVFTFKTNRNSPNYRL IN IDFTDPDESKWKVLVPEHEKDVLEWVACVRSN
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TVFTFKTNRNSPNYRL IN IDFMDPDESKWKVLVPEHEKDVLEWVACVRSN
TVFTFKTNRNSPNYRL IN IDFTDPDESKWKVLVPEHEKDVLEWVACVRSN
TVFTFKTNRHSPNYRL IN IDFSDPGESKWKVLVPEHERDVLEWAACVRSN
TVFTFKTNRHSPNYRL IN IDFSDPEESKWKVLVPEHEKDVLEWVACVRSN
TVFTFKTNRHSPNYRL IN IDFSDPEESKWKVL IPEHERDVLEWVACVRSN
TVFTFKTNLKAPKYKL IN IDFNQPEMAKWSTLVEEDEKSVLEWVGCVNQN
PVFTFKTNLKAPNYKLINIDLTKPEPENWKTLVEEDASAVLEWATCVNND
TKAVFRTNKNAPNYKL TAIDLLDYGQDKWVDLLPEHPENVLDWADAVDGD
TKAVFRTNKNAPNYKL IAIDLLDYGEDKWVDLLPEHSENVLDWATAVDGD
TKAVFRTNKNAPNYKL IAIDLLDHGQDKWVDLLPEHPENVLDWATAVDGD
TKATFRTNKNAPNYKL IAIDLLDYKQEKWVDLLPEHPDNVLDWACAVDGD
TKATFRTNKNAPNYKL TAIDLLDYKQEKWVDLLPEHPDNVLDWACAVDGD
TKAVFRTNKNAPNFKL IATDFENYQENSWSEL IAEHSRNVLDWATAVDKD
AQMIFSTNRNAPNYRLVRINFEDYAEEKWTDL IPEDPKRVLDWALAVHGD
PICIFRTNKNAPNYHLIKIDFTNPSQENWTTLVPEHEKDVLDWASAVKND
SKFYFRTNKDAMNYRI'I' I INFNNPSESEWTNL 1 AEHPKDVLHDVKV INKT
NLFYFHTNKNASNYR1V1 IDFDNPKESEWKDL I SEHPKDVLDWAHAINEN
DTLFLHTDKNAPNMRMVKTT IQNPKPETWKDV IAETSEPMR---VNSGGG
DQLWFVSGDGAPLKKIVRVDLSG-STPRFDTVVPE-SKDNLESVGIAGN-
DRFYVLTDEGAPRQRVFEVDPAKPARASWKE I VPEDSSASLLSVSIVGG-

KLVVCYNCDVKHILQARDLSTGKL IRQFGLD-IGSINGISGKKSNSEIFY
KLVLGY 1QDVKSALQVNSLQTGEL IHKFDLD-IGT IVALSGKKKESELFY
RIVLGY IDDVKSLLQVHSLADGSFVSKFPLE-IGTVVGFSGKKKYSEIFY
RIVLGY IDDVKSLLQVHSLADGAFVSKFPLD-IGTVVGFSGKKKYSEIFY
RVVLGY INDVKSVLQVHSLHDGSFVSKFPLE-IGTVVGFSGKKKYSEIFY
KI1VLGY IDDVKSVLQVHSLQDGRFLSKFPLA-IGNVVGFSGKKKYSEIFY
KLVLCY IRDVKNTLD IHSLVDGSL IRKIPVP-1GTVSS1SGSKKHSEVFY
KL1VCYMHDVKNILQLRDLQNGQLLKTYALE-MGTVREFSGKNTSSEFFF
FLVLCYLHDVKNTLQLHDLATGALLKIFPLE-VGSVVGYSGQKKDTEIFY
FLVLCYLHDVKNTLQLHDLATGALLKTFPLE-VGSIVGYSGQKKDTEIFY
FLVLCYLHDVKNILQLHDLTTGALLKTFPLE-VGSIVGYSGQKKDTEIFY
FLVLCYLRNVKNILQLHDLTTGALLKTFPLD-VGSVVGYSGRKKDSEIFY
FLVLCYLHDVKNILQLHDLTTGALLKTFPLD-VGSVVGYSGRKKDSEIFY
FLVLCYLHDVKNILQLHDLTTGALLKTFPLD-VGSVVGYSGRKKDSEIFY
FLVLCYLHDVKNILQLHDLATGAHLKTFPLE-VGSIVGYSGQKKDTEIFY
FLVLCYLHDVKNILQLHDLATGAHLKTFPLE-VGSIVGYSGQKKDTEIFY
FLVLCYLHDVKNILQLHDLATGAHLKTFPLD-VGSIVGYSGQKKDNEIFY
KLVLCYLEDVKNKLY IHDLALGTRKAELPLD-VGTIVGYSGRKKNTEIFY
RLVLCYLRDVKNELYVYDLASGKQNYQFPLN-VGSVAGFSGKKKGTEIFY
KFVACY 1QDVKNILQLHCLKTGKI IRTFPLD-LGTVVGFSGEKKYSEIFY
KFVACY IQDVKNILQLHCLKTGEVLRTFPLD-LGTVVGFSGEKKYSEIFY
KFVACY 1QDVKNILQLHCLSTGNVLRTFPLD-LGTVVGFSGEKKYSEIFY
KFVACY IADVKNILQLHSLTSGEKLRIFPLD-VGTIVNFAGQKKYSEIFY
KFVACY IEHVKNILQLHSLKSGDILRTFPLD-VGT IVNFAGQKKYSEIFY
KLVVCY IEDVKNVLGVHSLETGKL IRQLPLD-VGTVVGFSGDLKYSEIFY
KLVVCY 1QDVKHILELHCLKTGKLLKTFPLD-LGTIVGISGEREYSEIFY
KLVVCY IHDVKSVLQLHELNTGALLKTFPLS-VGTVTGYSGKKKHTEIFY
MLVICYLKDVKHTMHIFDINTGNK1YDFKLD-VGTVSE 1 SGKRHHSEMFY
MLVVCYLQDVKNIMQLYD IKSSNKLHDFKLD-VGT I SAI SGKKYHKEMFF
YFFATYMKDALSQIKQYDK-TGKLVREIKLPGSGTAGGFGGEKTEKELYY
RLFASY IHDAKSQVLAFDL-DGKPAGAVSLPGIGSASGLSGRPGDRHAYL

HLSLEYLKDATSEVRVATL-KGKPVRTVQLPGVGAASNLMGLEDLDDAYY
* - - * * -
GFSSFLSPGIIFYYDFAKPS--—————————— EKPTVLREISLNLEGFSR
NFSSFLTPGTIYHYNFKWNN--—————————— FTPKVLREIKLNLEGFSP
HFVSFLTPGI I YHYDFAADS————————- TATVEPTIFREVKI --EDFDN
HFVSFLTPGI 1YHYDFEGSAKEESKEGSTEAVMKPT I FREVK I --EDFDN
HFVSFLTPGI I YHYDFAKEG----———————-— TEPKI1FRQVKI--EDFDN
HFVSFLTPGVIYHYDFAAGEG---—-———--- AEAKTFRQVKI--EDFDD
TFISFTSPGTIYRCDLSQSPl-—-———————- PDPEVFRQITI--PGYDP
QFGSFLTPGVIYRCDIGESVE---———=———- AEPTVFRQIEL--NGFDP
QFTSFLSPGI I YHCDLTK-EE-—-———————- LEPRVFREVTV--KGIDA
QFTSFLSPGI I YHCDLTK-EE-===—===——- LEPRVFREVTV--KGIDA
QFTSFLSPGI I YHCDLTK-EE-—-———————- LEPRVFREVTV--KGIDA
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QFTSFLSPGVIYHCDLTK-EE-===—==———- LEPMVFREVTV--KGIDA
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QFTSFLSPGI I YHCDLTK-EE-—-———————- LEPRVFREVTV--KGFDP
QFMSFLTPGI IYRCDMTT-DN-===—==———= YSPKVFREINV--KDFDV
QFLSFLTPGVIYHCDMSG-RD-——-———————— YQPKVFREITV--QGFDA
QFTSFLTPGHIYTIDLK--KE-===—==———- EEPRILREIKV--KGFDA
QFTSFLTPGIIYTIDLK--KE-===—===——- QEPRVLREIKV--KGFDA
QFTSFLTPGINIYTIDLK--KE-———=—————- EEPRVLREIKV--EHFDA
QFKSFLVPGI IYRVDLK--NE-=-==—==———- EEPQVLREIKV--KNFDP
QFKSFLIPGITYRVDLK--NE-—————————- EEPQVLREIKV--KNFDP
QFTSFLTPGIIYTLDLKE-NE-=-==—===——- EKPKVFREIKV--NDFDA
QFTSILTPGKIFMVDLA--KE-—————————- EEPKMLREIKV--NGFDS
QFTSFLSPGIIYRCDLTK-SV-===—==———= LEPEVFREIRV--HDFDA
SVCSFLTPSIIYRVQFNG-DQ--————-———- ITEERYYETKV--ADFDP
SFCSFLTPNI1YKVDFDQ-GS-=-=====——- IKETLFHETKV--GDFES
SFTNYITPPTIFKFSIDS———-——————————— GKSEVYQKPKV---KFNP
SFSSFTQPATVLALDPAT———=——=——————- AKTTPWEPVHLT---FDP
VFTSFTTPRQIYKTSVST—————————————— GKSELWAKVDVP---MNP
* - -

DNYSVEQVFYKSTDDTD IPMFI1VQR--KRDIAEPRPCLLYGYGGFNYSLM
SNYKVEQVFYESKDSTKIPMF1VYKNTKAEKRTPRPCFLYGYGGFN ISMQ
SQYTVEQIFYHSKDGEKVPMF 1VQR--KQKEKEHKPCLLYGYGGFNICVQ
SQYTVEQVFYHSKDGEK IPMF1VQR--RQDTKEHKPCLLYGYGGFNICVQ
SLYKVDQVFYESKDGER I PMFVVQR--KSDKQEKKPCLLYGYGGFNICIQ
SLYKVEQVFYKSKDGERVPMF 1VQK--KSDKQEKKPCLLYGYGGFNICIQ
SMFEEKQVFYLSKDGTR IPMFLVHK-KVLEQNGKNPCLVYGYGGFNISLL
SLFETQQVFYPSKDGTRIPMF1VKK-KTVVLDGTNPCLMYGYGGFNISLE
SDYQTVQIFYPSKDGTK IPMF1VHK-KGIKLDGSHPAFLYGYGGFNISIT
SDYQTVQIFYPSKDGTKIPMF1VHK-KGIKLDGSHPAFLYGYGGFNISIT
SDYQTVQIFYLSKDGTKIPMF1VHK-KGIKLDGSHPAFLYGYGGFNISIT
SDYQT IQVFYPSKDGTKIPMF 1 VHK-KG IKLDGSHPAFLYGYGGFNISIT
SDYQT IQVFYPSKDGTKIPMF 1 VHK-KG IKLDGSHPAFLYGYGGFNISIT
ADYQTIQIFYPSKDGTKIPMFIVHK-KGIKLDGSHPAFLYGYGGFNISIT
SVYQTIQVFYPSKDGTKIPMF I IHK-KGIKLDGSHPAFLYGYGGFNISIT
SVYQTIQVFYPSKDGTKIPMF I IHK-KGIKLDGSHPAFLYGYGGFNISIT
SVYQTIQVFYPSKDGTKIPMF I IHK-KGIKLDGSHPAFLYGYGGFNISIT
SGFETKQVFYPSKDGTKIPMF1VHK-KGLNLDGSHPVLLYGYGGFSVSIS
SLFETEQVFFKSTDGTKIPMF1VHK-KGLKKDGNNPTLLYGYGGFSISIT
SLYKTSQIFYPSKDGTKIPMFIVTK-SDAVLDGTMPALLYGYGGFNASIQ
SLYKTSQIFYTSKDGTKIPMFI1VTK-NDAVLDGKMPALLYGYGGFNASIQ
SLYKTSQIFYPSKDGTKIPMFIVTK-SDAVLDGTMPALLYGYGGFNASIQ
SLYKTSQIFYTSKDGTKIPMF1VMK-HDAVLDGSMPALLYGYGGFNVSIQ
SLYKTSQIFYTSKDGTKIPMF1VMK-HDAVLDGSMPALLYGYGGFNVSIQ
SSYKTTQIFYSSKDGTKIPMF1'VHK-KDLVLDGSSPALLYGYGGFNVSIQ
TAYKMSQIFYSSKDGTKIPMFIVTR-TDAVLDGSLPALLYGYGGFNVSI1Y
SQYETKQVFYESKDGTKIPMFLVYK-TGLVRDGKQPCLLHGYGGFNVSIL
SLYETKQVFYKSKDGTNIPMF I INK-1GFVNDGSQPCLLYGYGGFNVNLT
SKYETKQVFYKSKDGTE IPMF 1 INK-KGLVNDGSKPCLLYGYGGFNVNLT
ENYVSEQVFYTSADGTKIPMMISNK-KGLKKDGKNPTILYSYGGFNISLQ
ADFRVEQVFYPSKDGTKVPMFIVRR-KDAK--GPLPTLLYGYGGFNVALT
EQYQVEQVFYASKDGTKVPMFVVHR-KDLKRDGNAPTLLYGYGGFNVNME

K*=-k=- KX K -kKk - - - * === Kkhkk -

PSFGILSLMFMDTFDGVLAFPNLRGGGEYGMEWHNGGRMLSKQNVFNDFQ
PSFGITGLMFIDTFDGVIAYPNLRGGGEYGEKWHNAGRLLNKQNVFNDFQ
PSFSITGLVFIDSFDGILAYPNIRGGGEYGERWHNSGRLLKKQNVFDDFQ
PSFSITGLVFIDSFDGILAYPNIRGGGEYGERWHNAGRLLKKQNVFDDFQ
PSFSITGLVFIDSFDGILAYPNIRGGGEYGERWHNAGRLLKKQNVFDDFQ
PSFSITGLVFIDSFDGILAYPNIRGGGEYGERWHNAGRLLKKQNVFDDFQ
PMFSTIRLVFVQYFNAVFASANIRGGGEYGEKWHDGGRLLNKQNSFDDFI
PAFSVTRIVFMQHFNGVFAVPNIRGGGEYGEAWHDGGRLFNKQNSFDDFH
PNYSVSRL 1 FVRHMGGVLAVANIRGGGEYGETWHKGG I LANKQNCFDDFQ
PNYSVSRL I FVRHMGGVLAVAN IRGGGEYGETWHKGG I LANKQNCFDDFQ
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PNYSVSRLIFVRHMGG I LAVANIRGGGEYGETWHKGG I LANKQNCFDDFQ
PNYSVSRL I FVRHMGGVLAVAN IRGGGEYGETWHKGG I LANKQNCFDDFQ
PNYSVSRL I FVRHMGGVLAVANIRGGGEYGETWHKGG I LANKQNCFDDFQ
PNYSVSRL I FVRHMGGVLAVAN IRGGGEYGETWHKGG I LANKQNCFDDFQ
PSYSVSRLIFVRHLGGVLAVANIRGGGEYGETWHKGG I LANKQNCFDDFQ
PSYSVSRLIFVRHLGGVLAVANIRGGGEYGETWHKGG I LANKQNCFDDFQ
PSYSVSRLIFVRHLGGVLAVANIRGGGEYGETWHKGG I LANKQNCFDDFQ
PTFSPSRLVLLQHLNVVYALANIRGGGEYGETWHKAGCLGNKQNGFDDFQ
PSFSPSRVVFLQHLGGVYALANIRGGGEYGETWHKDGSLGNKQNCFNDFQ
PTFSVTRLVFIQHLNG I LAVANVRGGGEYGERWHNAGRFFNRQNVFDDFQ
PTFSVTRLVFIQHLNGVLAVANVRGGGEYGEKWHNAGRFFNRQNVYDDFQ
PTFSVTRLVFIQHLDGVLAVANVRGGGEYGEKWHNAGRFFNRQNVFDDFQ
PTFSVTKLVFVQHLNGVLAVANIRGGGEYGEKWHNGGRFFNKQNVFDDFQ
PTFSVTKLVFVQHLNGVLAVANIRGGGEYGEKWHNGGRFFNKQNVFDDFQ
PTFSVTRLVFLQHLNGVLAIPNIRGGGEYGEKWHNGGRFTNKQNVFDDFQ
PTFSVMRLAFVQHLRGVFATANIRGGGEYGEKWHNSGRLDNKQNVFDDFQ
PTFSVTHLVFIQHFGGILAVPNIRGGGEYGERWHNAGRLLNKQNGFDDFQ
PSFA1SRLVFVGNFNGVYALANIRGGGEYGDNWHNGGRFANKQNCFDDFQ
PSFGVSRLVFIENFDGVYALANIRGGGEYGDNWHNGGRFGKKQNCFDDFQ
PAFSVVNATWMEN-GG I YAVPNIRGGGEYGKKWHDAGTKQQKKNVFENDFI
PWFSAGFMTWIDS-GGAFALANLRGGGEYGDAWHDAGRRDKKQNVFDDFI
ANFRSSILPWLDA -GGVYAVANLRGGGEYGKAWHDAGRLDKKQNVFDDFH

* * E R *-k * -k = **

AAAEFLTKNNYTTKDRLAIQGASNGGLLVGACIN —————— QRPD- LFGAA
AAAEYLVANNYTTKDRLVIQGGSNGGLLVGACIN-=—--- QRPD-LFGAA
YAAQYLVEHGYTRHEKIAIQGGSNGGLLVGACIN--—--- QRPD-LFGAA
YAAQFLVEQGYTRHEKIAIQGGSNGGLLVGACIN-=——-- QRPD-LFGAA
HAAQFLVESGYTTHDQIVIQGGSNGGLLVGACIN------ QRPD-LFGAA
YAAQYLVESGYTSHDQIVIQGGSNGGLLVGACIN-=—--- QRPD-LFGAA
AAGEYL IAEKYTNKSCLAIQGASNGGLL IGASVKPPYWLLEDPEY1YTVC
SAAEYLIANGYTSSSKLAIQGASNGGLLIGACYN------ QRPE-LYAAG
CAAEYLIKEGYTSPKRLT INGGSNGGLLVATCAN----—- QRPD-LFGCV
CAAEYLIKEGYTSPKMLT INGGSNGGLLVATCAN------ QRPD-LFGCV
CAAEYLIKEGYTSPKRLT INGGSNGGLLVAACAN----—- QRPD-LFGCV
CAAEYLIKEGYTTSKRLT INGGSNGGLLVAACAN------ QRPD-LFGCV
CAAEYLVKEGYTSPKRLT INGGSNGGLLVAVCAN----—- QRPD-LFGCV
CAAEYLIKEGYTSPKRLTINGGSNGGLLVAACAN--——--— QRPD-LFGCV
CAAKYLIKEGYTSPKKLT INGGSNGGLLVAACAN---—-—- QRPD-LFGCA
CAAKYLIKEGYTSPKKLTINGGSNGGLLVAACAN--——-- QRPD-LFGCA
YAAKYLIREGYTAPKKLT INGGSNGGLLVAACAN-———-- QRPD-LFGCV
SAAQYL IDNKYTSPNRIAIQGGSNGGLLVAACSN--——-- QRPD-LFGAA
SAAEYLVAQGYTSSKKLVINGGSNGGLLVGACLN------ QRPD-LFAGG
YAAKYLVENGYTTSTKLT IQGGSNGGLAVAVCIN-——--- QRPD-LFGAA
YAAKYLVENGYTTSAKLT IQGGSNGGLAVAVCIN-———-- QRPD-LFGAA
YAAKYLIENGYTSSAKLTIQGGSNGGLAVATCIN-—---- QRPD-LFGAA
AAAEYLVEKGYTTSSKLSILGASNGGLLVAACVYN-———-- QRPD-LFGAA
TAAEYLIENGYTTSSKLSILGASNGGLLIAACIN-=—--- QRPD-LFGAA
CAAEYL IDNRYTSPKKL I IQGGSNGGLLVGACIN------ QRPD-LFGAA
SAAEYLIANKYTEAKKLT IHGGSNGGLLVAACIN----—-- QRPE-LYGAA
SAAEYLLKEGYTCREKLTIRGGSNGGLLVAACIN------ QRPD-LFGAA
HAAKYLIEENYTSASKLT IQGGSNGGLLVAACIN-—----- QAPE-LFGAA
YAAKYLVENKYTKVDKL I I QGGSNGGLLVAACIN-——--- QAPE-LFGAA
AAGEYLQKNGYTSKDYMALSGRSNGGLLVGATMT ———--- MRPD-LAKVA
AAGEWL IANGVTPRHGLAIEGGSNGGLL IGAVTN=-=—--- QRPD-LFAAA
AAAEYLVQQKYTQPKRLAIYGGSNGGLLVGAAMT —————— QRPE-LYGAV
* = =% - - Kk Kkhkkkk - *

VAQVGVMDMLRFHKFT I GHAWCSDYGNPDE-KVHFANL IKFSPLHNVHIP
VAQVGVMDMLRFHKFT I GHAWCSDYGNPDE-KEHFENL IKYSPLHNVHTP
1AQVGVMDMLRFHKFT I GRAWVSDYGDLNE-KDHFENLLRYSPLHNVRRP
1AQVGVMDMLRFHKFT IGRAWVSDYGDLNE-KDHFENLLRYSPLHNVRTP
1AQVGVMDMLRFHKFT I GRAWVSDYGD I DE-KEHFENLYKYSPLHNVHTP
VAHVGVMDMLRFHKFT IGRAWVSDYGD I TE-KEHFENLLRYSPLHNVHTP
VSDCGRWAV ILPSKFCYNN--LVYFSVLFQ-EEHFKNVLKYSPLHNIRVP
1 AHVGVMDMLRFHKFTVGYCWVSDYGSPEE-KAAFENLLKFSPLHNLKVP
1 AQVGVMDMLKFHKYT IGHAWTTDYGCSDS-KQHFEWL I KYSPLHNVKLP
1AQVGVMDMLKFHKYT IGHAWTTDYGCSDN-KQHFEWL I KYSPLHNVKLP
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1 AQVGVMDMLKFHKYT IGHAWTTDYGCSDS-KQHFEWLVKYSPLHNVKLP
1AQVGVMDMLKFHKFT IGHAWTTDYGCSDS-KQHFEWLLKYSPLHNVKLP
1 AQVGVMDMLKFHKFT IGHAWTTDYGCSDS-KQHFEWLLKYSPLHNVKLP
1 AQVGVMDMLKFHKFT IGHAWTTDYGCSDT-KQHFEWLLKYSPLHNVKLP
1 AQVGVMDMLKFHKYT IGHAWTTDYGCSDC-KEQFEWLFKYSPLHNIKLP
1AQVGVMDMLKFHKYT IGHAWTTDYGCSDC-KEQFEWLHKYSPLHNVKLP
1 AQVGAMDMLKFHKYT IGHAWTTDYGCSDH-KEQFEWLCKYSPLHNVKLP
1GQVGVLDMLRFHKFT IGHAWTTDYGCSDK—-PEDFQWLYKYSPLHNINVP
1AQVGVLDMLRFHKFT IGHAWITDYGSSDD-PEQFKWL IKYSPLH--NIP
1AQVGVMDMLRFHKFT I GSAWVSDYGSSDD-AKHFQNLLKYSPLHNVRIP
1AQVGVMDMLRFHKFT IGSAWVSDYGSSDD-LKHFQNLLKYSPLHNVRIP
1AQVGVMDMLRFHKFT I GSAWVSDYGSADD-PKHFQNLLKYSPLHNVKVP
1AQVGVMDMLRFHKFT IGVAWVSDYGSSDD-PKHFENLLKYSPLHNVRIP
1AQVGVMDMLRFHKFT I GVAWVSDYGSSDD-SKHFENL IKYSPLHNVRVP
1AQVGVMDMLKFHKFTVGYAWTSDYGSSDD-REHFKNLLKYSPLHNVKPP
I ADVGVMDMLRFHKFT IGYAWISDYGSSDD-DKQFKTLLKYSPLHNVKVP
I1VQVGVLDMLRFHKFT IGYSWVSDYGSSDE-KEHYENL IKYSPLHNVKVP
I1CQVGVLDMLRYHKFT IGYAWKSDYGCSDE-EDEFKYLYKYSPLHNITVP
I1CQVGVLDMLRFHKFT IGYAWKSDYGCSEE-QEQFEYLYKYSPLHNIRVP
FPGVGVLDMLRYNKFTAGAGWAYDYGTAEDSKEMFEYLKSYSPVHNVKAG
SPAVGVMDMLRFDQFTAGRYWVDDYGYPEK-EADWRVLRRYSPYHNVRSG
VCAVPLLDMVRYHLFGSGRTWIPEYGTAEK-PEDFKTLHAYSPYHHVRPD

- -k% *

LNPNQEYPSTLILTADHDDRVSPLHSYKFVAALQEAVRYSEYQLNPILLR
KSPSEEYPSTLVLTADHDDRVSPLHSLKFIAALQEAVRNSEYQKNPILLR
TSEKEQYPATLVLTADHDDRVSPLHSLKFVAALHHAINGCEHQRNPLLLR
AAEKEQYPATLVLTADHDDRVSPLHSLKFMAALHQAVKDCEHQKNPLLLR
KSEKEQYPATLVLTADHDDRVSPLHSLKFVAALHHATKDSEHQKNPLLLR
SSEREQYPATLVLTADHDDRVSPLHSLKFMAALHHAVRDSKYQKNPLLLR
ED---QYPALLLLTASHDDRVVPLHSLKY IAQLQHVMRDNPKQENPLLIQ
ETG--QYPAMLLLTADHDDRVVPLHSLKYMAQMHHTFRDCPKQTNPLMIR
EADDIQYPSMLLLTADHDDRVVPLHSLKFIATLQY I'VGRSRKQNNPLLIH
EADDIQYPSMLLLTADHDDRVVPLHSLKFIATLQHLVGRSRKQNNPLLIH
EADDIQYPSMLLLTADHDDRVVPLHSLKFIATLQY I'VGRSRKQSNPLLIH
EADDIQYPSMLLLTADHDDRVVPLHSLKFIATLQY IVGRSRKQSNPLLIH
EADDIQYPSMLLLTADHDDRVVPLHSLKFIATLQY I'VGRSRKQSNPLLIH
EADDIQYPSMLLLTADHDDRVVPLHSLKFIATLQY IVGRSRKQSNPLLIH
EEDGIQYPSTLLLTADHDDRVVPLHSLKFIATLQYVVGRSSKQTNPLLIH
EEDGIQYPSTLLLTADHDDRVVPLHSLKFIATLQY IVGRSSKQTNPLLIH
EEDGIQYPATLLLTADHDDRVVPLHSLKFIATLQYVVGRSRKQTNPLLIH
DGN-1QYPSMLLLTGDHDDRVVPLHSLKY IAEVQRKVGSTEKQKNPLI IR
KGV-EQYPALLLLTGDHDDRVVPLHSLKFIAELQSVVGSSDTQTNPVIIR
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XP_006061999.1[Bubalus
NP_001244843.1[Macaca
NP_112614.1[Rattus
XP_005368679.1[Microtus
NP_035286.1[Mus
XP_005154718.1[Melopsittacus
XP_005518296 . 1[Pseudopodoces
NP_001006410.1[Gallus
XP_009046664 .1[Lottia
XP_005095067.1[Aplysia
EFN66352.1[Camponotus
EZA56288_1[Cerapachys
EFN76622.1[Harpegnathos
XP_003394688.1[Bombus
XP_395364.2[Apis
XP_001603578.2[Nasonia
XP_008556849 . 1[Microplitis
KDR21572.1[Zootermopsis
ERL94303.1[Dendroctonus
XP_008193477 . 1[Tribolium
AAA24925_1[Elizabethkingia
pdb]1YR2| [Sphingomonas
AAD31004 .1[Myxococcus

Figure S4. Phylogenetic tree of Clustal W allgnment of Eurygaster integriceps PEP.
Eurygaster integriceps protein ID is boxed for clarification. The program phylogeny.fr [1]
was used to generate the tree using the Clustal W output. PEP Isoforms obtained from the

Figure S3. Cont.
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Table S1. Transcription Factor binding sites identified in the 5’UTR using TFSearch.
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TF Matrix No. Location (5" bp No.) Function Identified in Drosophila
M00012 CF2-11 185 Late activator in follicle cells
MO00019 35, 290 Deformed
M00022 169, 170, 171, 172,173,301  Hunchback
M00028 55,176, 178 Heat shock factor
MO00091 BR-C Z1 28, 288
Ecdysone-responsive key regulator of
M00093 BR-C Z3 50 metamorphosis during 3rd instar and
early pupal development.
M00094 BR-C Z4 292, 299
M00199 AP-1 317
M00266 289, 299 Required for normal head development

Table S2. BLAST results for the Eurygaster integriceps prolyl endoprotease compared to
the following databases and individually when designated with the following symbols:
eukaryotes (taxid:2759), insects (taxid:6960), bacteria (taxid:2), fungi (taxid:4751), archaea
(taxid:2157), yeast (taxid:4932). PEP Isoforms obtained from the BLAST were removed from

the analysis.

Accession Organism Query Coverage Identity
ACI103586.2 Eurygaster integriceps 100% 100%
ERL94303.1 Dendroctonus ponderosae 75% 52%
XP 008193477 Tribolium castaneum 75% 50%
EFX79244.1 Daphnia pulex 75% 56%
NP_001004050.1 Sus scrofa 75% 50%
XP_006061999 Bubalus bubalis 75% 50%
NP_001244843 Macaca mulatta 75% 50%
NP_112614.1 Rattus norvegicus 5% 50%
XP_005368679 Microtus ochrogaster 75% 50%
NP_035286.1 Mus musculus 5% 50%
XP_005154718 Melopsittacus undulates 76% 50%
XP_005518296 Pseudopodoces humilis 76% 50%
NP_001006410 Gallus gallus 75% 50%
XP_009046664 Lottia gigantean 75% 52%
XP_005095067 Aplysia californica 75% 51%
EFN66352.1 Camponotus floridanus 75% 53%
EZA56288.1 Cerapachys biroi 75% 53%
EFN76622.1 Harpegnathos saltator 75% 53%
XP_ 003394688 Bombus terrestris 76% 55%
XP_395364.2 Apis Mellifera 75% 55%
XP_001603578 Nasonia vitripennis 75% 55%
XP_008556849 Microplitis demolitor 75% 51%
KDR21572.1 Zootermopsis mevadensis 74% 55%
ETN62890.1 Anapholes darling 75% 51%
KFB39311.1 Anapholes sinensis 75% 49%
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Table S2. Cont.
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Accession Organism Query Coverage Identity

XP_005177748 Musca domestica 74% 51%

NP_610129.3 Drosophila melanogaster 76% 51%

AAA24925 Elizabethkigia meningoseptica 99% 35%

pdb|1YR2 Sphingomonas capsulata 97% 39%

AAD31004.1 Myxococcus xanthus 99% 33%
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