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Table S2. Genomes and Transcriptomes use in the study 

Species Version 
Number of 

CDS 
Site Reference (DOI) 

NCBI 

Project 

G
en

o
m

es
 

Aphidius ervi 3.0 20,344 BIPAA 
10.1186/s12864-

020-6764-0 

PRJNA3

47567 

Apis mellifera HAv3.1 23,471 NCBI 
10.1186/s12864-

019-5642-0 

PRJNA4

71592 

Campoletis 

sonorensis 
1.1 21,987 BIPAA 

10.1186/s12915-

020-00822-3 

PRJNA5

90982 

Cotesia 

congregata 
2.3 14,149 BIPAA 

10.1038/s42003-

020-01623-8 

Diachasma 

alloeum 

GCF_001

412515.1 
19,692 NCBI 

10.1093/gbe/evz

205. 

PRJNA3

06876 

Drosophila 

melanogaster 
r6.26 30,480 FLYBASE 

10.1101/gr.1855

79.114 

Fopius arisanus 
ASM8063

6v1 
18,906 NCBI 

10.1534/g3.117.0

40741 

PRJNA2

58104 

Hyposoter 

didymator 
2.1 18,154 BIPAA 

10.1186/s12915-

020-00822-3 

PRJNA5

89497 

Lysiphlebus 

fabarum 
1.0 15,203 BIPAA 

10.1186/s12864-

020-6764-0 

PRJNA5

87428 

Microplitis 

demolitor 

GCF_000

572035.2 
18,586 NCBI 

10.1534/g3.118.2

00308 

PRJNA2

51518 

Nasonia 

vitripennis 

GCF_000

002325.3 
24,846 NCBI 

10.1126/science.

1178028 

PRJNA1

3660 

Venturia 

canescens 
1.1 23,401 BIPAA 

10.1126/sciadv.1

501150 

https://www.ncbi.nlm.nih.gov/bioproject/PRJNA347567/
https://www.ncbi.nlm.nih.gov/bioproject/PRJNA347567/
https://doi.org/10.1186/s12864-019-5642-0
https://doi.org/10.1186/s12864-019-5642-0
https://doi.org/10.1093/gbe/evz205
https://doi.org/10.1093/gbe/evz205
https://dx.doi.org/10.1101%2Fgr.185579.114
https://dx.doi.org/10.1101%2Fgr.185579.114
https://doi.org/10.1534/g3.117.040741
https://doi.org/10.1534/g3.117.040741
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Bracon nigricans 1.0 57,686 
10.1186/s12864-

019-6396-4 
PRJNA5

42369 

Liragathis 

javana 
1.0 11,337 BIPAA PRJNA7

34452 

Meteorus 

pulchricornis 
1.0 16,828 BIPAA PRJNA7

33444 

Pimpla 

turionnalae 
1.0 347,311 

https://zenodo

.org/record/35

45834#.YBgw

J3VKiV4 

10.1186/s12864-

019-6396-4 
PRJNA5

55750 

Psyttalia concolor 1.0 14,370 
10.1038/srep358

73 
PRJNA2

62710 

Trans

cri-

ptome 

of 

anten

nae 

Meteorus 

pulchiricronis 
10.1016/j.cbd.20

17.01.002 
PRJNA3

45399 
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Figure S1. Phylogeny from Orthofinder and Blast2GO Short Reports. In A : phylogeny of the species 

from orthofinder (names: in black, non-Ichneumonidae; in orange, parasitoids of lepidopterans; in 

green, of aphids; in red, of dipterans). B, Second level GO categories of biological process and 

molecular function among functionally annotated M. pulchricornis transcripts. In C: Enzyme Code 

Level 3 Distribution.  

A 

B 

C 

Figure S1 : Phylogeny from Orthofinder and Blast2GO Short Reports. In A : phylogeny of the species from 
orthofinder  (names: in black, non-Ichneumonidae; in orange, parasitoids of lepidopterans; in green, of aphids; 
in red, of dipterans). B, Second level GO categories of biological process and molecular function among 
functionally annotated M. pulchricornis transcripts. In C: Enzyme Code Level 3 Distribution. In C,
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Figure S2. Comparison of Contig 38.p1 and .p2. Highlight in yellow putative signal peptide. In red 

peptides found by mass spectrometry in the total venom or the MpVLPs samples (in brown those 

found only in TV). The lower figure shows the Blastp comparison of the two proteins. 



Toxins 2021, 13, 502 S5 of S6 

Toxins 2021, 13, 502. https://doi.org/10.3390/toxins13070502 www.mdpi.com/journal/toxins 

Figure S3. CLUSTAL multiple sequence alignment of the M. pulchricornis venom Metalloproneinases. 

Proteins with name of the same color clustered together and may form a clade as shown by the clustal 

clustering on the left. AA in blue, putative Furin site; AA in red highlight in cyan, putative triad 

involved in Ca2+ binding; Conserved Cys in red highlight in yellow; Highlight in grey sequence 

CLUSTAL multiple sequence alignment of the M. pulchricornis venom Metalloproneinases. Proteins with name of the same color clustered together and may form a clade as shown by the clustal clustering on the left. 

AA in blue, putative Furin site; AA in red highlight in cyan, putative triad involved in Ca2+ binding; Conserved Cys in red highlight in yellow; Highlight in grey sequence features, AA in brown canonic Zn2+ binding/active site and in purple Met-turn. 

110     -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MKNIGKTIIYHDI 

575     ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

647     ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

379.p2  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

375   ------------------------------------------------------MK-NCTI-ITSMMVQFYRNNFICFLLVQL------TFVL----------------------------------------------FVQGFPERLTVK----I-QDGQEIITLNWMKTDRSVANSNL-------------------PIWSARRL-K--DPE-----LI---PNVMEEIGPFAMYHDL 

668   --------------------------------------------------------------------------------MKL------TIPN----------------------------------------------IIHAEDTLRFVL----V-EENGARIVLNWEKTEQLLINKHT-------------------PLWLAVHG-TDGKPN-----LEYRPNFISNAINDFVMYRDV 

263   ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

109   ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

286   ------------------------------------------------------MHLTITTCH------AM-------YF-----ILVQIILTSA------------RDGELSRAYNNSRRYSSQENSGRSKRSLFE-----RMPETLGIR----VRYVTGEEIELKWTKKEEYIVNQYLP------------------VITSSGYP----------------FPTAMNDVGEVVLYQDF 

1411   ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

208   ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

153   ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

185   ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

429.p1  ------------------------------------------------------------------MIL----NV----FPFLALLTIIISINQ---------------------------------------AH-----GNESPEKVQFS-VDNI-NDKFD---VQLQKINPHLANGNT-------------------PIYIIRA--------NTPL-KIERLGKMMELFGEFSMYQDP 

1198  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

126  -------------------------------------------------------------MTPIHFVFSC--LLIFSLAR------------H---------------------------------------AN---VVVAYYQKGLI--LKVSPEA--NEIVTAHLKSTHQLLANEYL-------------------PVWTMSK--------HNPN-TLQKETNVMQQVGPFIFYQDP 

378.p2  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

496   ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------DSTLIGLYTAVRLLYDNGTWSDEETLYTAVRLLYDNGTWSNE----------ETPYSNGTHIPIFYHGK 

651   ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

244   ----------------------------------------------------------------------------HSSAEF-------RVRNR---------------------------------------R-----NDLLMPEIIKIR----YHHGNQIKLVALKKVSDSTLTGLDTP-------------------IWFIGSDGSLSTE----------QKLFTNHLDVPIFYHGV 

58   ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

155   ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

1636   ------------------------------------------------------------------------------------------------------------------------------------------------------------------EIHLKWNRVDRYVFNENL-------------------PIYTARKD-SWGINH-----KK---SEVMKSIGKTILYHDI 

2103   ------------------------------------------------------------------------------------------PTF----------------------------------------------HRSTPPSVLTAT----I-IDQDERIHLRWERVDRYLFNENL-------------------PVYTVRMD-SWGATH-----RK---AEVMKRIGKTILYYDV 

136   -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------KRRD-Q----S-----EQIVHEKLPDNFQDIIVYHDT 

927   -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MKTLGPFTVYRDL 

216.p1  ------------------------------------------------------------------MVL-----------LYLL-LICQMVIPK---------------------------------------IF-----CTVIPERVSFN-VLSDQNVDVNVNLVAIPASESFLANENV-------------------QVWIPNE--------QFPV-SLDLVEGVVASLGPFTMYRDP 

91   ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

2114   ------------------------------------------------------------------MKTSC--LILFFILRLL-K-----------------------------------------------------TGDADPHNEVPL-WTLSE-DGD-IGIAVNLERIHSFLANEDL-------------------PVWIVND--------QNPY-ELIPLENIMNDIGPIHMYQDL 

943   ------------------------------------------------------------------MMTTH--LLLLLTFKLL-E-----------------------------------------------------IVQANNFQNVPL-WALSR-DGKDAEVDVNLERIHSFLANGHL-------------------PVWIVNE--------ENPN-ELIPLKNIMKDIGPIHMYQDI 

166   ------------------------------------------------------------------MK-FG--LFLGLSFHQLIT---LMNVNG---------------------------------------QN---VQSAEPPEHVGV-TVSSPVNHRVVTVKTLKLQRDSFLANQNL-------------------PVWIAHA--------QNPN-ILERLTQVMEDIGPLSMYHGE 

1266   ------------------------------------------------------------------MYYFY--SILTFWFTFMYTTHCLMEIDN---------------------------------------PD---AI-PSPLAEVKITLQVNP----RHRLHLHLKRVHRVLANENL-------------------RVWTIGNLANKGSEGESTN-QLHLKHKVMKRLGPFTFYQDP 

16   ------------------------------------------------------------------MK--S--NY----FTSLLLI-ILTFSNQ---------------------------------------NF---VKSQSPPESFELQ----IQIDNGEIMSINLQRVETFLVFPNL-------------------PVKIIID--------ESGTKLRDIGEKTMKKIGDVTMYHDY 

1290   ------------------------------------------------------MLFDILVTQVKNMKLFC--IF----LAQLIVIDALRFQS----------------------------------------KH---LEHPPAPEELHLR----IQTENG-IKHIHLERVETFLANENL-------------------PIFFQGH--------SIYSHSHTDSQKTMEKVGKFHMYHDY 

229   -----------------------------SLTDVDTK----------------MSGIIPMFCT------FS-------WF-----MIQLMFMNS-------------VASESLAMYNNNET---ELPLGRS-RRSID-----RMPIILTLG----IRYPSGGIIELNLRKQPQHLVNKYLP------------------VVTPADYP----------------HQNVMERLGEFLLYHDE 

339   SIFLSPYAQCVCFGYNSYVRKPSGPVREYVLTDECDKPLQCEESTGLAFYKFPLNPFDGTRCQNLNGKKVC-------WN-----RKCVFYIGEDWQQNVGGLTVPRNQREQLNYLDTSPPFTST-GIAVDLKINIKVMKSVKTTFIIWSE----KEYEKEEVISLNWMKQPNKLANEHLQ------------------VTWSDGNL----------------IPNVMTDIGEFDLYADH 

110     AKKSAV-IYSENTDQLNGVIGQSYMIELLPMDKLSQPL-I---VNERYVHRLPNYRIHENQRLNP-------------------------------------AEISRNP-------KMND----RKKVALEEASS-----------SNV--DSHENSERFYIETLLFITYDIFEFWEAN------LNILVFEYLIAMSAVDMVFAMLPTNNFELYINVAGIIIEEEDGVFSKILHYPPLR 

575     ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ILEYEPLR 

647     -------------------------------------------------------------------------------------------------------ASPRHP-------DFNGK---RRKLDSGEAST-----------SSVETRRDSVPEPFYIETLLLVTYDVFSLFREMVG-EELLGPLINAYLLHYNAVDMVFAMLPSNEFEIYINLAGIIVEAEDGVFSKIVNYSPLK 

379.p2  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

375   QRSSAI-ILLQHQQRIFGVVDTRFWISGLPLSEVEPDR-I-LQVGTFIQKRRVQNQFHDEDSDFPPMNIIDLTYINSFLDEWLASASQESPVCPTDVDNANILSSLRVP-------GGSVN---RPRTLSGSSSISN-PEPSTSQDNKVDLTNDQTGETMYAEILVLVSNNVVRYAT--KK-DPDLRPLVVYYLIHFNAIDMLMAKLK-PHINVHINLAGMLLESEIFVFPYAFGPSDER 

668   TKSSAV-VYFPRFRSLRGNIGLKYKIEGLPLTELQHEH-N--AVGSRYVKKYENVPLLHEYQ-----------------------------------------------------------------------SI-------------EQHFDNNQVTVLYPEVLIIITNDLFASLKEINP-YHGLLLVAIQQILYFNSISMMFDKLSTEQVKVHINIAGIIVENAPGVIPLSLSPEDIS 

263   ---------------------LDYHLWKSPFEFN-EDGRHLEVIGEPYLKKYPTIPPHNQ-------PFSGT------------------FLNPVQTTSDNPDGSLKRPLEP--ELEPSGKRPRIERSIGDEIYAQMANLNATEEHNIKKRSSNQRMNHFYLEILIFASRDFAELYESAFGPENYIEMLIINQMIYFNAIDRVLQPLHGLHDKLNINIAKVVIEDGSEPFDFTGSDN--- 

109   ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

286   EKCSAV-VYFGKFGTLFGVIGMNHYVADLPYLFD-VNGNYPDVVGEPYVKKREYSPVHNL-------PRIPDLFLQQ-------------LVNPM---SSNSYESLEPSFES--YPGPSFKRQRTERDIHRGYSRMIISENATDPTHTRIRKHTLKFRKYYLEVLVLVTEDVADIFKTFWGD-SFIEWLVRYYIIYFNAVDMIYNKMRSRLGILLINIAKIVIEDKETAFGSIDNNQ--- 

1411   --------------------------------------------------------------------------------------------------------------------------------------------------HIRE-RRYERSETYHLEILTLVTKDVAEIFKRHWGD-RLIEWLVRYYIIYFNAVDMMFRKLNDRVALLLINIAKIVIEDEVTPFDFISNNG--- 

208   ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MRINIAKIVIDDGSKLFSSIDNQG--- 

153   -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------INLAKIVIEDGSKPLKFIRNQV--- 

185   -------------------------------------------LNPSLLDDFDLSAIPDL-------ETED---DLR-------------LLSPVGSEDDD------ILSMM--EPGPSTKRRRIERDLDAPSLDGMMDVNNTKVINKRIRRRNPRRKVYYLETLVIISRDITDMCQRRSEGERYISNLVKYYIIHFNNIAMMYAKLQTTVE-LMINIAKIVIEHETT--DLIRNNA--- 

429.p1  ETTSAA-VYSKNTNKFNGVIGVDYVIKDLDYVDGEDKL-Y---PTGRTLFPQIQPRFPWTHL-----------------------------------------KKTR-----------------RTKR---GNED----------SNVQRPL--PRRDVVYIEILVMVDGSMIRNQISSPSNRIDSTRIISHVITVFNNVDMIFAKVESPR--IKINIAGILIGERAGTFQFLINKECVQ 

1198  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

126  ETSSAA-VMFEGQQEMHGIIDTRTIIKKTHLDFQALSS-K---I--SL-ASGVHPRTQWRFF-----------------------------------------QTPQAASGSGISGGFQNRRNRDGEFLNEETEV----------TRLRR----DLASWNYIEILVLVNYDMVEKLQTEPH---NYSPVVSYVLTLLNNADMLYAKIPDPK--IILNVAGIVLLNSRESTPIHEEGACSE 

378.p2  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------SVPLK 

496   DSFSAI-TYFPKTQTLHGVIDEIFYVADLPLVHASDPN-E---VKK-FIHPIPNE---LRNV-----------------------------------------MSTRTRNR------------RNDELASGGIRK-----------NMTRQRRDESRKVLWPEISLVVDAPLPTIGTVD---AEDFEKSIMYTIAYWNAIDMLFRNLKHTD--VRISIVKIAITKTSNID--YLASRDYF 

651   ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MLYRKLRRTD--IRLNIAGILIGKQQDLRSSGLVEESYI 

244   NGFSSV-TYFPKSKTLYGILEQEVYIEGLPLIYAHNPE-S---VNS-FIHPIPNE---MDYL-----------------------------------------QHFRNIRGTD----------RKRKFDGEPIST-----------PRKRFRGNDQKKMLYPEIFLIVDVSPERIDRRL---PNQYEKAVAYIIAYWNAIDMLFRNLKYVD--IKLNIAGMIVTAKQDLPNSGLLLPGGF 

58   -------------------------------------------------------------------------------------------------------------------------------------RD-----------DPNHLLRKKYKETLYAEVLLIIDTAARADHYNN---EAPHEKTVMYALAYWNAVDMLFSHLKRTR--IKINIAGIAVGWTRDVAQNIFNRR--H 

155   ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

1636   AHKSML-MYVEKIDRFFGVVGQDYEILKLPFDEFSRPL-V---VGEQYVHTLPHHRLHGEDEILQ-------------------------------------R-------------IGKSR---KRKLDSSESGS-----------SSSESDTENLPERYFVETLVFVAYDIFKQISDRDR-TSGVETLIFNCLLHFSAVDMMFAMLPQDHFKLYINLAGIIIEEEDGMFSEILEYEPLR 

2103   VQKSSL-IYLEEADRLHGVVGQSYEITSLPIDELSKPL-I---VGETFVRRLMNYRIHKAKL--------------------------------------------------------ETK---RKKIDSGEARS-----------DSSRCRKKPEAEHFYVETLLFITYDIFKLVYDVSG-YLAVERIVINSLLYLEAVDMIFAVLPTNEFGIYINLAGIIIEEEDGAFGEILGNPSLK 

136   KLLSSA-MFTVNTGRFEGLIGGTYMINV-SLSDLSETL-S---VDGKLVKRYAHRS-HGEKN------------------------------CPLSTEDDDFSAPPPPP-------LLHNM---KERAINSHLNISR-------LRTRRGDVTETIKEEIFIEVLLFITFDAARSYLDLPP-Y-AVKILVNKYIRDFVAIDMIYASIPTNDFKIYVNLAGVIIEAADHIFADIINYPQLR 

927   NTCTAA-LYFHNIQQFEGTIGHHHIIRNLRYNPTTNEV-D---VSARTFYESPLEKHGNRLE-----------------------------------------ENIK-----------------PYVREAGTTHH----------IMVKSLL--EYPEVVYIETLVIVDYDITEDF------GQDYGAVVTYILTLFNTVDMLYTSIKIPN--IKINIAGILITPDINSLPSFE--VCRT 

216.p1  NTCAAA-LYFHRQQKFDGVVGHHSFIRKLHYNTNTRRV-E---PSMDTVFPSSIAKHNERLP-----------------------------------------EGEE-----------------IVEHGDEGIVY----------HWDQSLR--TYPQTVFIETLVIINHDITDEI------Y-DHSAIASFVLTLFNNIEMIFSRIQIPH--IKFNIAGIIIATSQESFPQLNSPSCYH 

91   KTCATA-VFFHRQESFSGIIGHHHVIDNLPYNSRTKSV-V---PTDDTVFPSPLKKHNERLP-----------------------------------------DDEI-----------------ILQV-TGDEPL----------LRHNSLL--PFPHTVYIEMLVIVNYDIFQEL------N-DHIEIISFVVKFFNNVDMIFSEIKKPN--IKLNIAGIIIGTHRGSFHKLISKSCYK 

2114   KKCAAA-VYFEKGQYFDGMVDQGYAIKNYNPDINSELT------------EGLNLFTS-RVL-----------------------------------------AHPN--EHRNLDGGISPDEVQMQ--HGKNWRH----------IKSRM----EDPKIVYVETLV-------------------------------------------------------------------------- 

943   NNCAAA-VHFQKGQYFDGTIDQRYAIKNYNPDINSELT------------EGLNMFPS-REL-----------------------------------------THPD--SHRELQSGLHT--VEIK--PGKDWRY----------VKSRI----QDPNIVYVETLIVVNYDVVNAFQNDY------------------------------------------------------------ 

166   GNCAAGAVYSYRRQQFDGTIGPRLILREAHYD---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

1266   RMNTAA-VYFHQRQQFDGIIDTQYLIRGLSIAKIHPGA-K---TMIQLGESGIIPRS--ESL-----------------------------------------DHPPNEVPTS---------N-QDEVNVDEYKI----------ISTYR----NHVYDSYPEILVIVSCDMVDDNILEHI----------------------------------------------------------- 

16   CTKSAF-VYFHKTQKLHGVIGSQYSITDLPMNRANRLL-R---IKSKYLH----VFHPDEYV-----------------------------------------KKTR-----------------YGRSIEFNSTG----------IRSPRELEDENQPVFYPELLVVVSHNMHGAL------GSDHVKTVSHVLTVYNAVDMLFRLVQSVT--IRINIATILIETMQNSLAKIGRPTPSR 

1290   CSKSAF-VYFQKHGTLNGVIDVSYSLTNFPIKKIHNVI-K---LKSKFHG----LIGLKRYL-----------------------------------------KKSR-----------------LTRSSGNNTEA----------IRSRRDG--HEKLEVYPELLVTVSHLMYLYF------ERDTAKIVQHILTVYNAVDMLFESVESVR--IRINIAEIVIQPDWNAWKFVP----LL 

229   KTCSAL-IYLENSRILTGSIGSEYSLWKSPFEVD-NDGNHLEVIGEVNLAKNPFMIPHYV-------PISSH---NA-------------YQNPVEAPSIK--------------------T-RLE------------------------------------------------------------------------------------------------------------------ 

339   EKCSAV-VHFKKSGTLSGFIGTQYVIVDLPFEFFDDKGNHVKGDPRKYIMRNDNTAVNEDSSVVS-HRISGE--LPS-------------ILNEISSE------SSRHSLDF--GPGPSRKRPRIERDSGMKNLAEPMI---STGSEYRKRRSPPSINDYYLEILALVPRDTH-NFKEAFGPDEYIQAIVKEIIKDFTAVQMAIKNAYQGPYNIFINLAKVVMFPSLCK---PGS-D--- 

  Ca2+(I)  

110     YDNRQE--------LHNDGSLFDLFRQYPDHFDFP-FVKDSFDLMLIATTRDLVYE---NHVYQ-----------------------AWSSGIKNIF-------QHRQKNQ--N--YSPVPSIMVRWIHTFSQYPTVINHMGEIFGLDETRRCDEESEIAYGDKC---------YSIMQNLADYCTHCITWSEKSIGQLEKF---FSKSRNRCFYLNKPR-SLYPAGTPVISISPCRQCT 

575     YNNRPQ--------LIHDDRMFNIFEQYSSHFDFP-FPRDSYDMILFQTGRQMVSG---EAEYY-----------------------AWGSSYKDIL-------EEKRRDL--R--RTSVPSLIIRYADVYTKYPTVAHFIGKSLGIEKTYRRP-GSPTNRGKKC---------YSIMRRETMHCTNCLTWTRESISQLKDF---LSDDTNRCFLLNVPR-SLYPPGTKMMSLSPCRQCT 

647     YDNQKQ--------LRVDEDVFRNLALYSNHEDFP-FPKDSFDFMLVSTGRALHLN-QDESPDK-----------------------AWHMKIEDIF-------FARQHYS--S--RSIVPTAIVRSRDPYDSFCVVAHTIGEILGIEADDPTD-KDITEEGIQC---------YGIMQSSMHHCSECMKWSDESINQLKVF---LSENRNRCWLLNKPR-SLLPYGTPIISLSPCRQCS 

379.p2  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------MQEVNSYCLDCLKWSDESYEDLKKF---VRNNRDHCYLLNKPR-SLYPHNSRIRTLAPSEQCR 

375   ---PLR--------VIDGAETLRRIPRYLKQYQDI-FPRDSFDFFYLATRYMIQDE-KSDSSIHDSSDMSSHSSSFSYDSMTDFVPCDGISRIANMY-------ENRWKKT--T--EYEVPGLIVERKSVHGDYITAAHEIAHLMYVDHDLPSE--GNKCDGGQC---------YAILQEAGTYCRFCIRWSDRSIREFKRY---ASTNVDHCFLLNSPR-SLHPRGSILRTLGPDQQCR 

668   ----DE--------INTEEALLFAIPKFLRE--SQ-FSDDSFDFFFVSTEYPLGRT-VAQNGYS--------------------------TPRFPMY-------EMRATKR--TPDIPRYLGSIVEYKDGYASCISAAHRIAWLMNINAQSL---------------------------------PKHIEWTEKNGEELGEY---ARGNRNRCFLLNFPR-SLRPFGLPYQTISPSNQCI 

263   --------------KIELSESFARLRAYLSNNRGI-YPVDSFDHVFLFTSRTIMDGHLRMPTST-------------------------QY-AEDLY-------EDRKNGYP----YNAVPITVMSHT---SNYALAVHEIARTLGIG-VDPPD--VGLKAIGQC---------SSLMQAGSSKCNRCLTWTGAQRMQYSTF---IKQNRNRCILMNEPR-SLRPPGP-SKFVPAIKQCD 

109   --------------------------QYLYFHHNE-YPRDSFDHIFIFTSKEIMDNSIRVNDLT-------------------------KV-DEDLY-------EARRKGDI----YNAVPKTLMGFE---EDYISTVHAIARTFKFE-VDTWD--EGYGKTRQC---------GHIMQEGSSKCDKCLKWHLTSKLNLEYF---LRKDRNHCFLINSPR-SVRPPGV-TGSMAPHSQCR 

286   --------------L------MDNIPQYLYFHYNE-YPRDSFDHVFIFTSKQIMDNAIPVPALT-------------------------KF-DADLY-------QARKRGEF----YNIVPKTLIGFE---EDHISAVHEIARTLKFE-IDPWD--ESSGRTGQC---------SSIMQKGSSKCDECLKWSPTSQINLNHF---LREDRHRCFLMNSPR-SVRPPGV-TGSLAPHSQCL 

1411   --------------L------EYNLPQYLNSHQHE-YPPDSFDHVFIFTSKPIIYESVSIHGLS-------------------------YF-DADLY-------EARKRGEF----YNAVPKTLIGFD---EDFTSAVHEIAKTFKFP-IDSWH--DGDGELGQC---------SSLMQEGSSKCDKCLKWSPNSQQYFDKFFNIVSEERHRCFLLNPPR-SVRPPGP-SQALSPISQCW 

208   ---------------VQIDPTIAELRRHLHAHQTS-YTPNSFDHVFVITTLPVKRGSDVIRGST-------------------------YY-TSDMY-------RAHLLGQF----YTAVPITVVGHG---TDYAYAVHEISRTLKIE-TDFRI--DSSQEAGQC---------SSIMQREGAKCNGCLKWSDDSEEQFLNF---IRYDKNRCFILNEPR-SLRRPGP-SLFLSPALQCK 

153   ---------------RGFSETIQELRQYLTNNRRH-YAPDSFDQVFLITRRPIGRKPSLLPET---------------------------P-EHALY-------EARKLSEF----HSIVPIAIVHDG---ADYAVAVHEISRTLNIK-HDLWD--EGSGESYQC---------SSIMQEGSSKCRNCLKWTIESEIQFLKF---FRENRNRCFLGNSPR-SLRIPGP-STQFGTNIQCV 

185   ---------------LHFAESVANRRNYLRSNQEL-FPMDSFDYVVVLTSSPIKDTSNILAKR--------------------------NS-LPDLY-------HARKENLW----YDKVPMTILRMR---ADFQFAANEIGRVLGMT-FNSKA--IESQIVTQS---------QNIMQRKSSK---CLKWSSQNTKNFYNF---FKHNRNRCFLLNKPR-SLEHPGP-HKLVTPGAQCK 

429.p1  KINQRRQGETSSFLSLEARCTTNAIRSYLDGFRDSYTFLNTFDNIVLLTGFAVHQAVTERKPS------------------------H----LQGFF-NTARWREYPEQKFPYSVGFC-VVRGERFYR-E---YVTIAHELGHGFSILEHDPEP--YVDENGVCC--AYMMREDDEVC-------KKCLRWSPRSEELFTSF---FNS-PAGCIYLNEPK-SLRSE-P-FKVMSATEQCQ 

1198  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------MNKHLC-------QRCFRFDQQTMREFKEF---FGS-RQACIFHNEPR-SLDPR-P-RLFWKEKEQCK 

126  QIENSD---GIPVTTMNVRCTNEFMRSF-SGSHAKIIPPRTYDVVLLLTSHGLHLHENNPRTGNREL-----ER------------LGGLEPPKDRYYDLM------------KMGTMPALVATISDRGEYESFAVIAHAMAHLFGV-KHDNPT--SGHHKL---------------MQPSGEHSVKSLSWSSASIESLNIF---FAS-RHSCIFKNNPG-SLTRPGP-RKIWDANRQCR 

378.p2  -----L--------GLDANCVLRILRLYLFRMKNR-IRMGSYDVAVYLSSESLYNVKKNDKGEP------------VYESLRGA-----AVAETDLH-------VDRII-------GSAILTVCVKIVKYPGDHMAIAHELAHTMNVDHDLQP---YFTTDKKCC---------GNIMKTHTGWCDQCISWSKKTELELNLF---FSS-PQCCIFINFPQ-SLSPAGR-QITPSADEQCR 

496   RDIDTD-------LLLLKEGALNNFGRYFYNE-NR-VARNSFDFLIWMTSATLVDLDAWYEDN-AALHYIKKVY------------TGALPKPTDC----GGMRKIE------HKNRIVLNRAIVMYDDEFAQYHTVARHLAHLMFVPGDDHVL--RHGRHQSNCLPSNPRIESSGIMDPFNYRLKGHLFWSYCAEIHFERY---SKS-QSSCCLLNYPVRTFGLPST-PYRLTIEMQCE 

651   RRSDPH-------VFILKNTVLHSFGTYFFIN-RI-IFRESFDFLIWMTNATLIDFDVWAQED-VNLDRVKKDY------------SGAA-VQADC----GGLHQDE------IRDHKISNRAVVMYDDDYAQYHVAARGLARLMFVDDDDVVV--VHDLHNSNCLPTKPMIESSGIMDPLNKRLDGYLLWSYCSEIHFETY---ARS-KSSCCALNYPYRTMDVPNP-RHYISVKSQCA 

244   RADDTD-------LFIAKLPALNNLGSYFLHG-EI-IDRSSYDFLIWMTSATLVDNDVRYTEI-EDLRSMKKEY------------IGAA-VPSDC----GGLHHEE------VQIGMISNRAVVMYDDNYSQYHTAARELAHLMFIFDDDVEV--SHGHHHSNCLTTKPMVQSSGIMDPTNKRIGDYLLWSYCSEIHFEKY---SRS-KSSCCLINYPYRTMDPPEP-IHYTSIESQCG 

58   LRDPPR-------MRMENHEVLNAVGKYLHDF-RIAAPRPSYDYLIWMTQLSLYTQAGRIRG---------GPD------------IGISSPPRDC----GGTYEEE------EDENEVANHAVVMHDAKYSNYHTAARQLASLMFVSIDDLRR--PDSL---------SAGPSRGIMDPSNLRVEGCLRWSYQSELDFFNY---ARS-KSSCCLRNYPYRTMEM--------------- 

155   --------------------------------------------------------------------------------------------PANC----GGLQEVE------GVTELIANRAVVLHDAKYSNYHIAARVLASMMFVSIDDINR--PDSL---------SEGPSRGIMDPSESRVEGCLRWSYQSELDFFRY---VGS-QSSCCLLNFPHRTMEKPSTPIPDLTVDEQCQ 

1636   YNNRPQ--------LIHDDR---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

2103   YGDRIE--------LHNDGSMFNIFEK--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

136   YDDD-R--------VLDIGFLLDDFQSYSKHKDFP-FPRDRYDVAMISTGRELQFG-VGRV-------------------------FGWHRTVPDIL-------DDMMENS--T---PEVPMVIVQRQYAVPDYCYAVREIGKLLGIKKNDNLA-KISSEDGRQC---------YGVMQPSYHYCSDCMKWSVESVNQLEVF---MSENVNHCFLFNKPR-SLNPLK-PMKSLTPCRQ-- 

927   KVQD-Q-------SWLNVQCVNHKIRNKLYDYRSI--SYQSYDIVVFLTSS--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

216.p1  RTDE-G-------YRLDISCALRAVRKTLYGYSEI--PFRSYDA---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

91   QGSDQK-------EELDADCLLDSLRDTLHEYQTL--PFRSYDIAIFLTGYRLFRIIKETSET------------------------GGIQTIRGKI---EGMADMPTSSYSYGLKKADIILGVASFHSEETLLPVTAHEIAHML-GASHDGGP--LFGNDRMCA--AHLMKHNDHY--------------------------------------------------------------- 

2114   ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

943   ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

166   ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

1266   ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

16   HSRPPS--------GFIGPSVYRRLSTYFQ-AQTEEFPRDAYDFIAYNTRTPLRNLDEEDVYV------------------------FTLPAPRD--------FLFPSSDDN-HR----ISLSVRDFD-TYESYINIAHGLAHIFTA-KHDNHD--SRNGDNVNC--EVDRIMGESLCLKSKTTRKYCLEWSQETENDFTEF---FKS-RARCNLLNEP--------------------- 

1290   YSKSGH-------EFVEGEKVNKAISTYFE-SQERDISRYLYDCIIYNTRAPILDSELRRLVG------------------------VSKKAPHE--------CMLPRRKSKFSR----GNVAVTDHK-NYENYLVIAQELAYVFST-GYDGED--PRKSYMTTC--ASPT----------MGCPKHCLKWNRQAKKEFAKF---FSS-PEGCLFLNKPR-SLDPPIP-PEKLAAEEQCE 

229   ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

339   --------------EVEFNDAVLQIRSYLADYRDI-YTPDSFDYVFASTSRIIKDGNKIIHGNT-------------------------IGGGSDQY-------VER------------------------------------------------------------------------------------------------------------------------------------- 

  Ca2+(I)                                                                                            Zinc-Binding                       Met-turn                                Ca2+(I)  

  Metalloproteinase domain end -> |  

110     CFGYVSYAKETPNECPFYIS-------PEECGEPLLCNYQD---RQGQQ-----GVKTSILPLDGTPCGE-----NKVCWTDVSTYSLGATC---KSGV---------- 

575     CFQYDSYAEETTNECPLYIP-------PENCREPLQCKYLD---TLGNH-----RIGP--------------------------------------------------- 

647     CFGYTSYGEEKLNECPWFIP-------NDGCGNPLQCRRKH---SNGKM-----ESEPSILPFDGTPCGH-----KKVCWGEVCTSL---------------------- 

379.p2  CYGYEPLIPIIENEAQDVIP-------RGNCGRSLKCGG--------SA-----EGLVLPLPIDGTPCSK-----NGLCWDKKCRVNDNIVP----------------- 

375   CYKYTSHWTG--VGFADMVN-------PRGCNVMLLCAHQN---R---L-----VTNSVPKPIDGTPCGS-----DKVCWKGKCENEYSPNP---FGEWM--------- 

668   CYGYDPVMTVF-----HSVG-------HSGCHERLMCKHKP---IRGRHQSHDSSPKKSPLPIDGTPCDT-----NKVCWQGHCRHL---------------------- 

263   CFGYDYSV--KGGKPGYIIP-------ARRCDQPLHCGKVV----DGVL-----NIESTILPFDGAPCGV----GKKVCWAGECRAIESHAC----------------- 

109   CFGYDSYLKSPGGRAKEKVS-------SSACSDPLQCIRVI----EGTG-----HIENTIRPLDGTRCCSN---PVKVCWNGECKVPTP-------------------- 

286   CFGYDSYLKYSTGKTRDKIL-------SAACSVPLQCIKVI----KGKA-----HIENTIQPFDGTLCGTK---ERKICWNGECQERTDIFG---N------------- 

1411   CYGYDSYFTLFT-KSKSIIA-------AGTCSQPLQCTDII----EGRT-----FIRQTIPPLDGTLCST----ASKVCWNGQCIKFHKEYD---WHKIFVRKLPQQLN 

208   CFGFISYIRDRRGYPKTYVG-------VNKCGSPLDCEKP----NKDSL-----EYEPSLQPFDGTKCGD----QKKVCWNGECIPRTPIHY---DG------------ 

153   CFGYESAELSVMGKKKSYLR-------NEQCVKPLRCMKRV---EKTRL-----LIQPTVRPFDGTSCHS-----KQVCWDGQCVWVNS-------------------- 

185   CFGHDSYKHPKTQ-NPYNIP-------ASNCEKPSANVLDTTLISILKL-----KIRTIF---------------RRVTVKSPCNVRL--------------------- 

429.p1  CYGYKSALELYAKVLDMFQLY--------ICEKPLQCVDQA---G---------DIVEPIHPMDGIPCSQ-----RKVCWARKCRTIGS-------------------- 

1198  CYGYPKVHKSKKNICSPRMSLSCVPPTEANCKSHLICQSKD---N---------KQHKTGVLMDGTPCDIKRI-GTKVCWDGECMPVH--------------------- 

126  CYGYKSSTGFR-----------------GKCNENIQCVDKS---G---------DIHTGPVYWDGTPSGE-----KMVCWAGEWAHIRK-------------------- 

378.p2  CAGYKSLKKPRI---HMFAS-------WGFCTNSLDCEGVG---TK--------VHLRPLKPQDGTPCGN-----HKVCWKESCQKIEVLDYPQLNDGK---------- 

496   CYGMQAFNRDA-------------YQ-GDICGANLKCKNAK---G---------RSTKIGLPLDYTRCNPEFD--FDTCYYGECL------------------------ 

651   CYGMRAPAIIN-------------Y------------------------------------------------------------------------------------ 

244   CYGKQPHDTTM-------------YYGRNICAGHLRCKNNK---G---------RSVVVGMPLDGTPCVLNDQQYGSFCRYQECS------------------------ 

58   ------------------------------------------------------------------------------------------------------------- 

155   CYKMQADENID-------------YS-EETCGTELQCVDNN---N---------MIREVAWTLDGTPCQAADG--RGICRWTHCVSP---------------------- 

1636   ------------------------------------------------------------------------------------------------------------- 

2103   ------------------------------------------------------------------------------------------------------------- 

136   ------------------------------------------------------------------------------------------------------------- 

927   ------------------------------------------------------------------------------------------------------------- 

216.p1  ------------------------------------------------------------------------------------------------------------- 

91   ------------------------------------------------------------------------------------------------------------- 

2114   ------------------------------------------------------------------------------------------------------------- 

943   ------------------------------------------------------------------------------------------------------------- 

166   ------------------------------------------------------------------------------------------------------------- 

1266   ------------------------------------------------------------------------------------------------------------- 

16   ------------------------------------------------------------------------------------------------------------- 
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features, AA in brown canonic Zn2+ binding/active site and in purple Met-turn. 

Figure S4. CLUSTAL multiple sequence alignment of the DUF4803 containing proteins. Proteins with 

name of the same color clustered together and may form a clade as shown by the clustal clustering on 

the left. Conserved Cys in red highlight in yellow; Highlight in grey sequence features and highly 

conserved AA. 


