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Supplementary Materials: Analysis of High
Molecular Mass Compounds from the Spider
Pamphobeteus verdolaga Venom Gland. A
Transcriptomic and MS ID Approach

Sebastian Estrada-Gomez, Leidy Johana Vargas-Muioz, Cesar Segura Latorre, Monica Maria
Saldarriaga-Cordoba and Claudia Marcela Arenas-Gomez

Section S1. Full-length translated sequences for putative protein ORFs
corresponding to phospholipases A2, phospholipases D, phospholipases B,
kunitz-type, hyaluronidases, lycotoxins toxins, CRISP proteins, Hephaestin-like
protein and venom metalloproteinase.

Pairwise alignments and amino acid sequences of phospholipases A:
translated from Pamphobeteus verdolaga. Residues highlighted in grey indicate
the signal peptide, while magenta blue highlighted residues, indicates the
propeptide according to Spider|ProHMM from the arachnoserver. Residues
highlighted in yellow shows cysteines potentially forming disulfide bridges.
PhospholipaseA:-1-Pverdolaga:

XLGTGKSPVVAVETIDVFRPDSLWDACKMVALGVSAIGQLLIDQATQTDGRVIGRAQAMCSM
LNIPYYRLNPQLTENVGLDTTDNKTLVKMLWETTAYMHSMRQELEQLCNNYEDSGLD

CLUSTAL 0(1.2.4) multiple sequence alignment

AGAG87UHX4_Ca-ind_PLA2_(Fragment) MVLIQMLDELERILGKPVVQHFDLIAGTSTGGILALVLATGKSMKECRCLYFRLKDKVFV 60
PhospolipaseA2-1-Pverdolaga = = = =  ===== === --mmmmmmmmm e eeemeeme——e oo e
ABA@87UHX4_Ca-ind_PLA2_(Fragment) GTRPYDADLLESFLKKELGESTVMGDIEKPKIMITATRGDRKPADLHIFRNYKSPLEILN 120
PhospolipaseA2-1-Pverdolaga = = = =  =====--=---m - oo e
ARAB87UHX4_Ca-ind_PLA2_(Fragment) HIEKDILTNEPLPNPREQLIWQAARATGAAPTYFRASGPYIDGGLISNNPTLDALTEIHQ 180
PhospolipaseA2-1-Pverdolaga = = = == == - -mmmmmmmm oo @
ABAB87UHX4_Ca-ind_PLA2_(Fragment) CNQSLTAVGKRDQVCKIKVIVSMGTGRPPLVAVDTIDVFRPDSLWGACRM-ALGVTNLGQ 239
PhospolipaseA2-1-Pverdolaga @~ = =  ----------------o-o-- XLGTGKSPVVAVETIDVFRPDSLWDACKMVALGVSAIGQ 39
ABAB87UHX4_Ca-ind_PLA2_(Fragment) LLVDQATQTDGRVTARALAVCGMLNIPYFRLNPQLTENVALDETNTKTLVKMLWETTAYM 299
PhospolipaseA2-1-Pverdolaga LLIDQATQTDGRVIGRAQAMCSMLNIPYYRLNPQLTENVGLDTTDNKTLVKMLWETTAYM 99
ABAB87UHX4_Ca-ind_PLA2_(Fragment) RCMKDELEELKKLLTT---- 315

PhospolipaseA2-1-Pverdolaga HSMRQELEQLCNNYEDSGLD 119

PhospholipaseA:-2-Pverdolaga:
MAAESVADDVLRCCVNLSSEFRDFYCPYDIPSVEGPPTPLEFARNWYVSPNKPVIFRNAVKHWP
ALKKWTVSYLR
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CLUSTAL 0(1.2.4) multiple sequence alignment

XP_2@3214621.2 cytosolic_PLAZ_ (predicted)
PhospolipaseA2-2-Pverdolaga

XP_203214621.2 cytosolic_PLA2 (predicted)
PhospolipaseA2-2-Pverdolaga

XP_©83214621.2 cytosolic_PLAZ_(predicted)
Phospolipased2-2-Pverdolaga

XP_2@3214621.2_cytosolic_PLAZ (predicted)
Phospolipased2-2-Pverdolaga

XP_P@3214621.2_cytosolic_PLA2_ (predicted)
Phospolipased2-2-Pverdolaga

XP_2@3214621.2_cytosolic_PLAZ (predicted)
Phospolipased2-2-Pverdolaga

XP_P@3214621.2_cytosolic_PLA2_ (predicted)
Phospolipased2-2-Pverdolaga

XP_B@3214621.2_cytosolic_PLA2 (predicted)
Phospolipased2-2-Pverdolaga

XP_P@3214621.2 cytosolic PLA2 (predicted)
Phospolipasef2-2-Pverdolaga

XP_2@3214621.2 cytosolic_PLAZ_ (predicted)
PhospolipaseA2-2-Pverdolaga

XP_P232214621.2 cytosolic_PLA2 (predicted)
PhospolipaseA2-2-Pverdolaga

XP_8@3214621.2 cytosolic_PLA2 (predicted)
PhospolipaseA2-2-Pverdolaga

XP_203214621.2_cytosolic_PLAZ (predicted)
PhospolipaseA2-2-Pverdolaga

XP_P@3214621.2_cytosolic_PLAZ (predicted)
PhospolipaseA2-2-Pverdolaga

XP_P232214621.2 cytosolic_PLA2 (predicted)
PhospolipaseA2-2-Pverdolaga

XP_8@3214621.2 cytosolic_PLA2 (predicted)
PhospolipaseA2-2-Pverdolaga

XP_203214621.2_cytosolic_PLAZ (predicted)
PhospolipaseA2-2-Pverdolaga

XP_P@3214621.2_cytosolic_PLAZ (predicted)
PhospolipaseA2-2-Pverdolaga

XP_P232214621.2 cytosolic_PLA2 (predicted)
PhospolipaseA2-2-Pverdolaga

XP_P@3214621.2_cytosolic_PLA2_ (predicted)
PhospolipaseA2-2-Pverdolaga

PhospholipaseA:-3-Pverdolaga:

MAEAEAAVEAVRRCLASFPEEARELCFPESYPYLDSPPSPLOFFREWVCPNEPCVIRNAF
AAESVADDYLRCCYNLSSEFRDFYCPYDIPSYEGPPTPLEFARNWYSPNEPYIFRN

*akE BEEE

® FE A T B, B, E

NHWPALKRWTLDYLREIMGEK LVSVAVT PNGYADAVYQDWFVMPEERLTPFSAFLDILEK

KNTSPGVEYVQHKQCSNLTEEFPELMDDLERPETIPWMSEALGK KPDAVNFHLGESAANVTSLH

KDHYENLYCVISGEXHFLLHPPSDRPFIPHELYPPATYHISEDGNF EIVMDKHMSERVPWI

PLDPLNPDLERYPEYAQAKPLRCTVKSGEMLYLPSLIWFHHYOQOSHGCTAVNYIWYDMEYDL

KYSYYQLLDSLTKAMTPTYADTMILYLRQYPOWGIHSYGEVDSLYPLSCKGTGVQYLEVY

GFHIIERNTYFNALKRFLPPLPSIFHAMATOMPMVGTFPCYTLFVKIIQARHIPARDLWS

FSDCYVTLWLTSTSKKKAVTKTISNTSNPYWNESFQRVIQTOVENVLELKLYDEDVVTKD

DLIFIVTYDISKVEPGETIQENFTLNAKGPESLEVEFKMEXICCGFEQIITNDILVAREY

SCLEIQMDKGKMNETCLKEHNNTELVYNESFEEAEKINQDSEAFQFHYVENGEPILKAKLE

SHNFFKEKLFGDTPAHSHVLLKTLPLEEETEVALSITENAELKLQLEVNDCLGDLDVRLEC

DLCAAEQDF LCKRKKHVARALENL LEQK LONHEVPVIAVHMATGOGARAMSAFYGHLSALQ

KLNLLDCITYLCGASGSTWTMRSLYEDNDWSQKD LIGP IHKAQGHIVANKSNVFSLEALQ

FYDQELRRRRQEGYSVSFTDMWSLIIDRMFHDESNSKLSDQQQAVNK GQNPLPLYVALNY

KEDAQTTPEFKEWCEFSPYEVGFSKYGAFTIRSEDFGSEFYMGATDEDKPESRICFLEGIW

SHNIFSLNLVDVIWNLYQLWOWPFSGOEEDNSKGSTSTTQVSEYHATCDTPSIFHGVLTRRP

IGEGKPNFLRGLOLHKDYYQNK SFSMEQDSYLDQLPNHL TP LEKELCLVDAGYFINTSFP

PLLRKERNVDVIISLDYHLMETKFKSIENMSKYCIDQKIPFPKIVLTEEERSNPKECYLF

EDKENPEAPIILHFPLVNGSFKEYREPGIKRKSAEKFEGEVDLDSSMSPYEMTDLTYTED

EFNKLLSLCDYNIQNNRELILQALWSATEGGNISKL 1176

... L 74
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MLSLSTHSREVVSVEFTLLSLLISSTTSYRIPKRSVRPSPVIFVPGDGGSQLQAKLNKPETVHYYCN
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KKTDYYFDLWLNLELLVPYVLDCWIDNMRLIYDNVTRKTTNAPGVDIRVPGFGNTSTVEWLD
PSQIAPSAYFVRIVQGLVDEGYTRGVDLKGAPYDYRKAPNEMANYYKNVKOMTEEMYFKLN

KTRITYVCHSMGCPVMLYFENRQTQDWKDTHVKALITLGGAWGGAVKAMKAFASGENLGV
YVINHLLLRKEQRTSPSLAYMTPSDTFWKKDEILVVTEKQNYTIGNYYDFFQDIRFPVGWEMW
KDTYNLTRDLIPPGVEVHCMHGVNVSTIERLVYKHLEFPDSNPTLIQGDGDGTVNLRSLEGCL

RWKGNQKQKVVHKPLNNVDHMGVLYDDDVIQYIKQVVSS

CLUSTAL 0(1.2.4) multiple sequence alignment

ABABB7UB96_Group_XV_PLA2_(Fragment) MFISCNVSVLAAGVVFLAFLRLHVTANHL LNRRADRHSPVILVPGDGGSQLEAKLDKPET 60
PhospolipaseA2-3-Pverdolaga HLSLSTHSRFVVSVFTLLSLLISSTTSYRIPKRSVRPSPVIFVPGDGGSQLQAKLNKPET 60
LS :.<- . : Lo :N: <$¥$.$)<<x}<:x><¥ *# R
ADABB7U096_Group_XV_PLA2_(Fragment) VHYFCNRKTENYFSLWLNLELLVPYVVDCWVYDNMRMVYDNETRTSSNSPGVDIRVPGFGN 120
PhospolipaseA2-3-Pverdolaga VHYYCNKKTDYYFDLWLNLELLVPYVLDCWIDNMRLIYDNVTRKTTNAPGVDIRVPGFGN 120
#:eac:x*:x*: *:clt:cacx’:et#:e*#’:%:Xtrc:#xt#::*511‘: SZ*l::X:X'Rtx'!:*#!:wkai
ABAB87UB96_Group_XV_PLA2_(Fragment) TTSVDWLDPSQISPSAYFVNIIDMLVTQGYTRGVDVRGAPYDFRKAPNEMTDYFKRLKNL 180
PhospolipaseA2-3-Pverdolaga TSTVEWLDPSQIAPSAYFVRIVQGLVDEGYTRGVDLKGAPYDYRKAPNEMANYYKNVKQM 180
sy SRR RO K o RORROROKK Sk s 1 R ROROREROR K, HORORR  ORSORR KRy Rk ks
AQAGB7UO96_Group XV_PLA2_ (Fragment) TEDTYEKNSQTKVTFICHSMGCPIMSYFFNQQTQAWKDEYIKALVSLGGAWGGAVKAMKT 2409
PhospolipaseA2-3-Pverdolaga TEEMYFKLNKTRITYVCHSHG(PVMLYFFNRQTQDUKDTHVKALITLGGAUGGAVKAHKA 2409
By E KR k. EERERRERE R RRER KRR RER L REE,  EERRREEXEELRS
ADABB7UB96_Group_XV_PLA2_(Fragment) FTSGENLGVFVISQTNVRKEQRTCPSLAYMMPSDLLIWGKDEILMITANKNYTVSNYYEFF 300
PhospolipaseA2-3-Pverdolaga FASGENLGVYVINHLLLRKEQRTSPSLAYMTPSDTFWKKDEILVVTEKQNYTIGNYYDFF 300
*:azz'::#*x#:w::k.: :z’::#z’k#‘:ixxw:*K EE 33 :# ::#;:i*::z’ :::<¥$:‘$=:*:w:$
ADABB7UO96_Group XV_PLAZ_(Fragment) QDIDFPVGYEIYKDTYRYARTGLSPPGVEVHCLHGLNVTDTVVKLDFRNTSHFPDNPKLI 360
PhospolipaseA2-3-Pverdolaga QDIRFPVGNEHWKDTYNLTR DLIPPGVEVHCMHGVNYST - IERLVYKHLEFPDSNPTLI 358
HER é#*<,# A ¥<. :# .¥ ~$‘-,<~¥,<-¥-¥X #* T ot F e '~¥l~¥
ABAB87UG96_Group_XV_PLA2_(Fragment) YGDGDGTVNVRSLRACLQUWQGKQKQKVNHAATYNVDHMGI LADAHVLEYTKNVVHQW 117
PhospolipaseA2-3-Pverdolaga QGDGDGTVNLRSLEG(LRNKGNQKQKVVHKPLNNVDHHGVLYDDDVIQYIKQVVSS 114
£

EE 7<*¥<* EE 23 :<>:4<.¥.*$ EEE K kR E ¥ * * . 7<¥

PhospholipaseA:-4-Pverdolaga:
XFVNNICTSSVLDTRKGRAGLILNPLRGLSLIPCFENFSPFSPTSPSDDMLFKGLTEAVPTQSKTLY
LVDGGLTENLPFPLLLRPQRGIDVYLAFDFSSRDADH

CLUSTAL 0(1.2.4) multiple sequence alignment

ADABB7UL94 _Cytosolic PLA2_(Fragment) MLNPGFWKDFINNIFTSSVLDTRKGRAGRVFNPLRGLSLIPCFPFSPFSPTSPSDNTLFK 60
PhospolipaseA2-4-pPverdolaga -~ XFVNNICTSSVLDTRKGRAGLILNPLRGLSLIPCFNFSPFSPTSPSDDMLFK 52
=:::<=:* FEEkEERERRERRREE :::etx'x##s:*?’:tx X':e;:*x#’-?’itx"i: *EE
ABABB7UL94_Cytosolic_PLA2_(Fragment) GLTEPAPTNSKTLYLVDGGLTFNLPFPLLLRSQRAVDIYISFDFSSREHDNSPPFKELLL 126
PhospolipaseA2-4-Pverdolaga GLTEAVPTQSKTLYLVDGGLTFNLPFPLLLRPQRGIDVYLAFDFSSRDADH--------- 103
EEEER ‘:<¥:::4::<>::k:<w:z':cé:z‘x**::#xw:*:cw:z‘ *z’l :k:*: :*x::;‘x::: 4::

ADABB7UL94 Cytosolic PLA2_(Fragment) SEKWARLNNCLFPPIHDLAAEYIKHPPKECYVFKDPY 157
PhospolipaseA2-4-Pverdolaga  00----ooeooooo o 103

PhospholipaseA:-5-Pverdolaga:
XPSQSKKCTCSFDCSGGDSMEIVPONCRVLCLDGGGIRGLVLIQLLDQLEKVLGIPVNLCFDWI
AGTSTGGVLALLLAQGKSVKECRCLYFRLKDRVFVGMRPYDAEPLEKILQKELGYETMMSDV
TGARVMVTATKSDRHPAELHVFRNYDSPMEILTQEDLDPFHNTPLPKPSEQLVWKVARATGS
APTYFRAFGAFLDGGLISNNPTLDALTEIHQCNQAYRVTHQEEKIKEIDX
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CLUSTAL 0(1.2.4) multiple sequence alignment

ABABS7UHX4_Ca-ind_PLA2_(Fragment) - MVLIQMLDELERILGKPVVQH 21
PhospolipaseA2-5-Pverdolaga XPSQSKKCTCSFDCSGGDSMEIVPONCRVLCLDGGGIRGLVLIQLLDQLEKVLGIPVNLC 60

TR L LS S I L e Lt

ARAG87UHXA_Ca-ind_PLA2_(Fragment) FDLIAGTSTGGILALVLATGKSMKECRCLYFRLKDKVFVGTRPYDADLLESFLKKELGES 81
PhospolipaseA2-5-Pverdolaga FOWIAGTSTGGVLALLLAQGKSVKECRCLYFRLKDRVFVGMRPYDAEPLEKILQKELGYE 120

kk kkdkckkkkk.kFEEk.kEk kEkk.EEFchdckkkEkckkk.kkEkF kdkckkk. k¥ k. k¥ kX

ARAB87UHX4_Ca-ind_PLA2_(Fragment) TVMGDIEKPKIMITATRGDRKPADLHIFRNYKSPLEILNHIEKDILTHNEPLPNPREQLIW 141
PhospolipaseA2-5-Pverdolaga TMMSDVTGARVMYTATKSDRHPAELHVFRNYDSPMEILTQEDLDPFHNTPLPKPSEQLVIY 180
x:*lx: ::*:**x:IK*:**:**:**KXIK*:**X': B ® : L #*ﬂ:* **K:N
ARAB87UHX4_Ca-ind_PLA2_(Fragment) QAARATGAAPTYFRASGPYIDGGLISNNPTLDALTEIHQCNQSLTAVGKRDQVCKIKVIV 201
PhospolipaseA2-5-Pverdolaga KVARATGSAPTYFRAFGAFLDGGLISNNPTLDALTEIHQCNQAYRVTHQEEKIKEIDX - 238
T, *x‘*x.*x****x * ::x*$x*$¥*xx*xx$x*$x*$x* . re ¥
ARABS7UHX4 Ca-ind PLA2 (Fragment) SMGTGRPPLVAVDTIDVFRPDSLWGACRMALGVTNLGQL LVDQATQTDGRVTARALAVCG 261
PhospolipaseA2-5-Pverdolaga = 000 —oo-oooomo oo 238
ARABGS7UHX4_Ca-ind_PLA2_(Fragment) MLNIPYFRLNPQLTENVALDETNTKTLVKMLWETTAYMRCMKDELEELKKLLTT 315
PhospolipaseA2-5-Pverdolaga @~ = —----mmmmmmmmm e 238

PhospholipaseA:-6-Pverdolaga:
MTICTSNSKYLFVLOQILWIILPFSLAFNVRKWANNSDDCNYDLQVENDGPVTLDVPITFYAVLE
CASAEEHYVYIFQDNAVPPHRIQVDGSTGANVSFVYNANIYRPGVYILKVSVESGMWSPVLVG
TASTSSTFVISEYIPGSLNISDIKVRNQGGSLYISSGSVTNLTINLHYPSSVYPLLETSYSWNVEKDQ
FITVDPFIIYNFTQPGTYRISVSAVARVPVYNVLAVPTQIMKYKWGYFNTVATVKDSMTAVNLT
GNTYLKHGQLLNLDVSCTGSGPFEYCWKIFQPFENVTDLTCPSPIVITKCSFPITYYFQESGNYQ
VAILVDNYITSIQRNIEVHVYDVSLKPQLSTVILPLVCAVLAIFIITIGIVIHIRENQQFDIETADFD
FLQSDVIVVETFWEKMYHSILQVLCLRREVQSNYYLRIVSPDASSSSHYGSVPXIGAVRRIIIVTV
WMIGRCHHVSKSLTAEFLYWFLRLRFQHTVKEKLFDSPNASTWNWPHFRNCNYLLVL

CLUSTAL 0(1.2.4) multiple sequence alignment

ARA@I7LB]5_Ca-ind_PLA2 MYMVDVEVSY-RTWGI IWTFDTSARIEFEITEYLNGNVTAKQTNKTIAGDYISSVNETKL 59
PhospolipaseA2-6-Pverdolaga NTICTSNSKYLFVLQILWIIL PFSLAFNVRKNANNSDDCNY ———————— DLQVENDGPV 51
® . Eox . e ws . # . .
ARA@I7LB]5_Ca-ind_PLA2 MIDIRKGDYDFIQKATAISTYWFI------------ DCKYYGQTNDFVFAYNFTSPGMTH 187
PhospolipaseA2-6-Pverdolaga TLDVPITFYAVLECASAEEHYVYTIFQDNAVPPHRIQVDGSTGANVSFVYNANIYRPGVYT 111
LE . £ .. E.E K X * 0 ®E, &,  mE,
ABABI7L@I5 Ca-ind PLA2 oo EIGALVIASYNPQTTTTVLPPTTTTAPINVTTVSPNAIMTN 148
PhospolipaseA2-6-Pverdolaga LKVSVFSGMWSPVLVGIASTSSTRVISEYIPGSL-—---- - NISDIKVRNQGGSLYISS 163
PR U . ¥ ¥
ABABI7L@IS5 Ca-ind PLA2 PNGTRITVP--LTTTMLPT------------ TVASADPSIKPATAAP - - -PTIAVSTIDAA 191
PhospolipaseA2-6-Pverdolaga GSVTNLTINLHYPSSVYPLLETSYSNNVEKDQFITVDPFIIYNFTQPGTYRISVSAVARV 223
#oLH. .*x* - ><:#><.‘
ARABI7LOIS5 Ca-ind PLA2 NIYLPYICSNTSLIPPDPNKTYGYFYKKIHVRAPVTHNISVEGTNWIQPWDMLSLNVTCKG 251
PhospolipaseA2-6-Pverdolaga PVYNW--- -~ LAVPTQINKYKLGYFNTVATVKDSHTAVNLTGNTYLKHGQLLNLDVSCTG 278
.k **g * . o E . . . x * g # *
ARABI7LOIS5_Ca-ind_PLA2 SGPFSKCLQFHHGKYNVTGNETCNNAEQLRSCNFSTILHYFLEPSYYTILITLNNEVNKQY 311
PhospolipaseA2-6-Pverdolaga SGPFEY(NKIFQPFEN VTDLTCPSPIVTTKCSFPIIYYFQESGNYQVAILVDNYITSIQ 337
*x** # [ .o HE . # * % %* *® . * H . .
ARABI7LBIS5_Ca-ind_PLA2 YPLTINIYKVTTKPQLSVIVVPVSCSLVAVVLIVFGVAYYIQSRARFTVEVADFDFGQSN 371
PhospolipaseA2-6-Pverdolaga RNIEVHVYDVSLKPQLSTVILPLVCAVLATFITTIGIVIHIRENQQFDIETADFDFLQSD 397

s o B H. HEHEE o aB. BaeaoHe oE aH. »H W R HEHEEER KE.
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ARA@I7LB]5_Ca-ind_PLA2
PhospolipaseA2-6-Pverdolaga

ARA@I7LB]5_Ca-ind_PLA2
PhospolipaseA2-6-Pverdolaga

ARA@]I7LBI5_Ca-ind_PLA2
Phospolipasen2-6-Pverdolaga

ARA@I7LB]5_Ca-ind_PLA2
Phospolipasen2-6-pPverdolaga

ARA@I7LB]5_Ca-ind_PLA2
Phospolipasen2-6-pPverdolaga

ABABI7L@IS5 Ca-ind PLA2
PhospolipaseA2-6-Pverdolaga

ARARI7LOIS Ca-ind PLA2
PhospolipaseA2-6-Pverdolaga

ARA@I7LOI5 Ca-ind PLA2
PhospolipaseA2-6-Pverdolaga

ABABI7LBIS Ca-ind PLA2
PhospolipaseA2-6-Pverdolaga

ARAGI7LBIS Ca-ind PLA2
PhospolipaseA2-6-Pverdolaga

ARABIT7LOIS Ca-ind PLA2
PhospolipaseA2-6-Pverdolaga

ARABIT7LBIS Ca-ind PLA2
PhospolipaseA2-6-Pverdolaga

ARAOI7LBIS Ca-ind PLA2
PhospolipaseA2-6-Pverdolaga

PEMEYKTFTERLRDSFNNTMCNVGKIQKLCDT - -~ - ----- - - - LVEY
VIVV-ETFWEKMYHSILQVLCLRREVQSNYYLRIVSPDASSSSHYGSVPXIGAVRRIIIV
e o e

W HE Eoa I I

PTWTLAHL - --------~ AAYFALHDAFMHAVVNSQLNSGDLETGISPLQVAVQTNNLRT
TVWMIGRCHHVSKSLTAEFLYWFLRLRFQHTVKEKLFDSP - - - - - - - - - - o oo oo -
®

o4 e Ko oK.k

VEMLIAAKSSL EHLDHNANTVYHYAATSTKET ILALGSGLPNSLNSRNSNGYTPTHVACQ
----------------- NASTWNWPHFRNCNYLLVL -~ - - -~ ===~ == o= — oo e oo

E R

NDKPECVKALLLIGADVNMPATEGQPSSPGYVGDF LHDKPNYLHAEDMKFGGTPLHWSRS

KAFMHANRNQVKELAAIIDRDTNLDND 1084
--------------------------- 515

PhospholipaseA:-7-Pverdolaga:
MTLGAPNIRRKIKRDLLDLADMFEELTQLDPTEYIPYGNWCGYGGDGEILDRIDRCCEIHDRC
YGKVSENVCSNEQVHIINYQWNRENDTITCDGNTSKCEMEACMCDRDVVLCIHKHNGDYSH
EVRYVDSTKPKTSGVPQWSSMNKDCTKRSDGSEIPLMGRMGNMSLIFX
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CLUSTAL 0(1.2.4) multiple sequence alignment

ABABST7SVA4 PLA2 (Fragment) MLPDKFCVIFLWMSLAFAYVSSGKLRRRQRDLLDLADMFDTLTGLDPTDYIPYGNWCGYG 60
PhospolipaseA2-7-Pverdolaga ---—-------—-—--—-—- HTLGAPNIRRKIKRDLLDLADMFEELTQLDPTEYIPYGNHCGYG 44
» $: :xg; ko R Rk xE REE % EREERFREREREE

ARAGSTSVA4 PLA2 (Fragment) GQGKPVDHIDSCCQIHDECYGQS - EKKCSNVQVHVVQYAWKINNATIICSD-EANCEAST 118

PhospolipaseA2-7-Pverdolaga GDGEILDRIDRCCEIHDRCYGKVSENVCSNEQVHIINYQNNRENDTITCDGNTSK(EHEA 104
# # K.*x *N »M# *x: *1 ok kX, ::x * :x Ed *.‘ ::,x .

ARAGSTSVA4 PLA2 (Fragment) CKCDKEVWECIAQHSHTYSEHYRFIRKSR- - - --- - - - - - - oo oo oo - 147

PhospolipaseA2-7-Pverdolaga (HCDRDVVL(IHKHNGDYSHEVRYVDSTKPKTSGVPQWSSHNKDCTKRSDGSEIPLHGRH 164
ES #: «EE OEER Lk HE *.

AGAGB7SVA4 PLA2_ (Fragment) - —- 147

Phospolipasen2-7-Pverdolaga GNMSLIFX 172

PhospholipaseA:-8-Pverdolaga:
MGFLLTAALTFILLAGYSPFSAEKPLQIRRNKRSLFDLNDMIKQLTGRSGLDFIGYGNYCGFGGE
GKPVDDIDRCCKMHDICYDFAQNDDCAEDPNVVYKIKYGWQQKSFGVQCSFSQSKCMKVV
CICDVRFAKCLKNYINEYNNSNKHEKDLQELLEEVQQMSK

CLUSTAL 0(1.2.4) multiple sequence alignment

ABA@S7TLCS PLA2 (Fragment) -~ MVTLAWAYSSGVLLFFVKGCSSSYLDLGNMLRVMTGRNP LDFVNYGNW 49
PhospolipaseA2-8-Pverdolaga MGFLLTAALTFILLAGYSPFSAEKPLQIRRNKRSLFDLNDHIKQLTGRSGLDFIGYGN 6@
. . x * F ok FARK .
ABABSTTLCS PLA2 (Fragment) GLGGSGPVVDKIDR C MHDH C DKASDT C EEKPHL - -AAYTWKYAAGKT KVDRP 187
PhospolipaseA2-8-Pverdolaga GFGGEGKPVDDIDR C HHDIC DFAQNDIC‘EDPNVVYKIKYGHQQKSFGVI .FSQSK 120
TR L LR
ARAGSTTLCS PLA2 (Fragment) LAY C' IAKFAI SIYKDSYDPRNKRTRPIFSIISNIAQLHPTRKSSESGISIRIG 166
PhospolipaseA2-8-Pverdolaga 1K CH lVRFA< KNYINEYNNSNKHEKDLQELLEEVQ@ SK---mmmmmmo - 165
Ty : .

PhospholipaseA:-9-Pverdolaga:
MERKYLLYCAVVLGSFITYPQSLFAGVKNVLDSVNAIVEEVSLGLRSLSAGLDFVDQFVQTAG
SEECLFHCPSGKKLVPNQKYKPVPSGCGAYGVTLSVKNSPQKEFTECCNYHDICYGTCLSKKEI
CDEKFDKCLNKACAKQAKEIGEKKFGDCKMAAKVFYAGTVALGCKAFLDAQAEACICPEA
WSVRLCVRSTRQICVVYGEDAIAPRTA

CLUSTAL 0(1.2.4) multiple sequence alignment

XP_@11150082.1_Group XITA Sec PLA2 (Predicted) MDLSRYRKFTTYVL TFLAYAWSGYGSGLLSNLRDAVL AAESVFHDFFENATTVARKTKDT 60
phospolipaseA2-9-Pverdolaga -~ -MERKYLLYCAVVLGSF TITYPQSLFAGVKNVLDSVNATVEEVSLGLRSLSAGLDFY 56
?N ek
XP_@11158082.1_Group XITA Sec PLA2 (Predicted) HEVFDAAVEENCYFQCPDGSAPKPDWNHKPRSNGCES L GTEVSQEYLPLAEMTKICCPFHD 120
PhospolipaseA2-9-Pverdolaga DQFVQTAGSEHCFICPSGKKLVPNQKYKPVP SACRAYGYTLSVKNSPQEFTEECRVHD 116
XP_@11156082.1_Group_XIIA Sec_PLA2 (Predicted) ic CJTDKE CLEF»( c YKH cw QTTGLTIVNAC GAAKVLFTGTTALC SFL 179
PhospolipaseA2-9-Pverdolaga c {cpskrefcpecroifchnic hQAKEIGEKKFGC MAAKVFYAGTVALGCKATL 176
kg s i

XP_@11150082.1_Group_XIIA_Sec_PLA2 (Predicted) DAQKEAC c DKGSTRKNKKPKKAA-QAGGEL - — - - - - 210

e

PhospolipaseA2-9-Pverdolaga DAQAE‘C C EAUSVRLCVRSTRQICVVYGEDAIAPRTA 215

PhospholipaseA:-10-Pverdolaga:
FGYIMVLKNGSLSNDSEEVATGENLTMIAKILDGNGYLKDADIRCTWSIDMERFDLEGTSLNY
TYYDPGMSYIAVAVFATLPSSKTVFGLFTKELVVKVPVSDITISGNPFIHHNEVLNLNVSWTGTP
PFEYCWDIINSNETVEGNFTCMVIVTYDTSFPVTRYFQKNGTYTMAIHVSNDVKLVKRNMEIIV
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FSVLPKSQLSTVIIPIVCSLLTLVIIAIGIAYYRQQRRQLIVEVASFDFHDNSDSYRERTFFEQLWDS

FRCRGCCSPSLSVRSDCLPSENEPLLT

CLUSTAL 0(1.2.4) multiple sequence alignment

E2B1P4 Ca-ind_PLA2 MQTAYFYCQF IWGVWCFLQVTATDYVKLSYDGPTVLGANITFRADLYTEQSWFPQKQYKY 60
PhospolipaseA2-18-Pverdolaga =~ — -—--------mmmmm oo 2]
E2B1P4 Ca-ind_PLA2 VWSDSLKNTYMIITLNRTVFWNTSYPRENNTSGNYKMTLQVYNKIHKLFPIWIFVTSDSI 120
PhospolipaseA2-18-Pverdolaga =~ — -—--------mmmmm oo 2]
E2B1P4 Ca-ind_PLA2 DFEITEYLNGNMTIKQNNKTIMRDYISSINEAKLIADIHKEDYDFIIQKAMTISTFWFID 18@
PhospolipaseA2-18-Pverdolaga =~ — -—--------mmmmm oo 2]
E2B1P4 Ca-ind_PLA2 CQYYGQTNDFTFAYNFTNPGT THELEALVIASDNPPTTTTILPPTTTTATNVTTVPPNIT 240
PhospolipaseA2-1@-Pverdolaga @~  --------- FGYIMVLKNGSLSNDSEEV---------------- -~ ATGENLTMIA---- 29
£ . e K . -
E2B1P4 Ca-ind_PLA2 TASLNGTHVTAVTTTMLPTTIASANPAIIASPITVS--- -MTDATNISFP------- YVC 289
PhospolipaseA2-18-Pverdolaga -KILDGNGYL-------------- KDADIRCTWSIDMERFDLEGTSLNYTYYDPGMSYIA 74
HoaH . E K . * .
E2B1P4 Ca-ind PLA2 SNISFIPPDPKKIYGYFHKKIYVRVPISNISVEGTNWIQPWDMLSLNVTCKGSGPFSKCL 349
PhospolipaseA2-18-Pverdolaga VAVFATLPSSKTVFGLFTKELVVKVPYSDITISGNPFIHHNEVLNLNVSWTGTPPFEYCHW 134
*. #.::x** . x.*x** :':t. :%’: *%** l#: *!# *
E2B1P4 Ca-ind PLA2 QFHHGKYNVTGNETCSNVEHLHSCNFSILHYFLEPSVYTILIILNNEIGAHIYPLTINIY 409
PhospolipaseA2-18-Pverdolaga DIINSNETVEGNFTCMVIVTY - DTSFPVTRVFQKNGTYTIAIHVSNDVKLVKRNMEIIVF 193
. x#x#x . . *%. %’# . .. . ..
E2B1P4_Ca-ind_PLA2 KVTTKPQLSVIVVPVTCSLVAVVLIVFGVAYYIQSRARFTVEVANFDFGQKASGLIVPLP 469
PhospolipaseA2-18-Pverdolaga SVLPKSQLSTVIIPIVCSLLTLVIIAIGIAYYRQQRRQLIVEVASFDFHDNSDSYRERT- 252
l* * %*xl:::*:‘#4:*:::#:#.:#:**% x.* e *#x*.#*# lllll
E2B1P4_Ca-ind_PLA2 QNIVTHHKISTMAWLGTIANNVLRN--IVFSDVPPNVVQEVRPEQYSNRRIHSREDGIVL 527
PhospolipaseA2-16-Pverdolaga ~  -------- FFEQLUDSFRCRGCCSPSLSVRSDCLPSENE———P —————————————— LLT 287
& ok * . S ww
E2B1P4_Ca-ind_PLA2 YGPGEIKNQDKYEIVLHRPCTETLHQAYSLFRSETLEEADARFLIYKDKVPVLVQIAREL 587
PhospolipaseA2-18-Pverdolaga =~ — ------------mmmmom oo 287
E2B1P4 _Ca-ind_PLA2 CNVGKIQKLCDTLVEHPAWTLAHLAAYFALHDAFMHAAVNSQLNSGDLETGISPLQVAIQ 647
PhospolipaseA2-168-Pverdolaga = @ -----------mmmmm oo 287
E2B1P4 _Ca-ind_PLA2 TNNLRTVELLIASKSSLEHLDHNANTVYHYAATSTKEIILALGSGLPNSLNSRNSNGHTP 7807
PhospolipaseA2-168-Pverdolaga = @ -----------mmmmm oo 287
E2B1P4 Ca-ind PLA2 THVACQNDKPECVKALLLIGADVNIPATEGQPSSPGYVGDF LHMKPNYLHAEDMKFGGTP 767
PhospolipaseA2-18-Pverdolaga @~ @ —----------------- o 287
E2B1P4 Ca-ind PLA2 LHWSRSREVITALIDTNCDIDALNFEGRTALHVMVMRKRLPCVVALLSHMASVNIVDNDG 827
PhospolipaseA2-18-Pverdolaga @~ @ —----------------- o 287
E2B1P4 Ca-ind PLA2 NTPLHLAVEAETLAIVQTLIGFGADIDARNWKSETPRHKANIDTTEGNKIIYLLHAVGAE 887
PhospolipaseA2-18-Pverdolaga @~ @ —----------------- o 287
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E2B1P4 Ca-ind_PLA2 KCPAEMTGCHLGCKYGENYTGIAPSEPPRYVPRTILDOQMLHYSSMEKMAEQGRDKRIKGG 947
PhospolipaseA2-18-Pverdolaga =  -—----------mmm oo oo 287
E2B1P4 Ca-ind_PLA2 RLLCLDGGGIRGLVLIQTLLEIESVLRKPVVHCFDWIAGTSTGGILALGLAAGKSLRECQ 1087
PhospolipaseA2-1@-Pverdolaga = —----- oo -mmm oo 287
E2B1PA Ca-ind PLA2 ALYFRIKEDAFVGSRPYNSEGLEKVLKECLGTYTVMADIDKPKIMITGVLADRKPVDLHL 1067
PhospolipaseA2-10-Pverdolaga =~ @ —---------mmmmmmmmm - 287
E2B1P4A Ca-ind_PLA2 FRNYESPSALLKVPGNTMFKTTLSSREQLLWKAARATGAAPSYFRAFGRFLDGGLIANNP 1127
PhospolipaseA2-18-Pverdolaga @~  -—----------------mmm 287
E2B1P4 Ca-ind_PLA2 TLDAMTEIHEYNLALKATGREKEAIPLSLVVSIGTGLMPTTVTLNEIDVFRPESLWDTAK 1187
PhospolipaseA2-1@-Pverdolaga = — —----- oo -mo oo 287
E2B1P4 Ca-ind PLA2 LAFGISALGTLLVDQATASDGRVVDRARTWCSMIGIPYYRFNPQLTEDVAMDEKSDEILA 1247
PhospolipaseA2-10-Pverdolaga =~ @ —---------mmmmmmmmm - 287

E2B1P4_Ca-ind_PLA2
PhospolipaseA2-18-Pverdolaga

HMIWTAKAFMHANRDQVKELAATIDRDTNLDND 1280
————————————————————————————————— 287

PhospholipaseA:-11-Pverdolaga:
XGDLVDTPDPYVVLKVPGSPNGKKRTKYFNNTINPTWKETFTFVLDPEKNYELEVILMDANYT
IDQRLGX

CLUSTAL 0(1.2.4) multiple sequence alignment

ARABB7UL97_Cytosolic_PLA2_(Fragment)
PhospolipaseA2-11-Pverdolaga

MECETLADQLL LSEQPTSEVPPLPSLQVFQUTPDSCNTLNVTVVEAHKT TKGWVGDLVDK 60
----------------------------------------------------- XGDLVDT 7

*REEE

ARABB7UL97 Cytosolic PLA2 (Fragment)
PhospolipaseA2-11-Pverdolaga

PDPYVILRIPGSPNGMKRTKHFNNTSSPTWNEEFTFVLDPQKEYELEITLMDANYTIDEK 120
PDPYVVLKVPGSPNGKKRTKYFNNTINPTWKETFTFVLDPEKNYELEVILMDANYTIDQR 67

EORMCEE o . o EEERNE BORNOGE . REEE O EEN L F BSOS E . BEEE . EEREEEEERE..

ARABB7UL97_Cytosolic_PLA2_(Fragment) MG- 122
PhospolipaseA2-11-Pverdolaga LGX 7@

PhospholipaseA:-12-Pverdolaga:
MSIIRDILGGFRKVSAQVDDPFRVLEVNVEDYLTYDVVCREDCLVLYKANDRGVMKLEIVVQL
HINHSSNKNNKVYSLHRSEDETNCQILFSQMCQKIPILIDYVPEVGLSKMALQNVSQVIRENLA
WNAAHIAAHFGYTDCFKYKTMASEISEPCEGTLQTPLHVAIKASQFPSVVALVALDVVMDIV
DCNGDSIFHYAATTTKEIIQALSVKPCVPVINMLNHDGHTPLHLACMADKPECVKELLRAGA
DVNMASIVDVDEVDRAQAAEMPSKLLSDVMHTHAQRLYMDDMKTGGTPLHWSKTSELTAI
LIEYGCHIDAKNFEGNTALHVMVLRNRISCAVTLLSHGANVDIQGADGNTPLHLAVKSGDIY
LVYAFVAFGANVNAINNKGETPRHILATEKRPGFEEMLYALHIVGAERCQRRTPWCKDGCEP
GQHFNGIPSENPPVLNKTTLLDDLLGAT
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CLUSTAL 0(1.2.4) multiple sequence alignment

XP ©82399324.1 Ca-ind PLA2 (partial) oo @
PhospolipaseA2-12-Pverdolaga MSIIRDILGGFRKVSAQVDDPFRVLEVNVEDYLTYDVVCREDCLVLYKANDRGVMKLEIV 66
XP_8@2399324.1 Ca-ind_PLA2_(partial) ----VSIPPADGAVSCSLLRTKDQVAAEVSFVQLRDKLPLLLECVPDLL-SKDLVQEVWL 55
PhospolipaseA2-12-Pverdolaga VQLHINHSSNKNNKVYSLHRSEDETNCQILFSQMCQKIPILIDYVPEVGLSKMALQNVSQ 120
. .. T T
XP_0@2399324.1 Ca-ind_PLA2_ (partial) LVRNNPSWTLAHLAAHLGLVDCFKNQKVAAQICQPAQDTLATPLHIAVRAQKLNSVQVLM 115
PhospolipaseA2-12-Pverdolaga VIRENLAWNAAHIAAHFGYTDCFKYKTMASEISEPCEGTLQTPLHVAIKASQFPSVVALY 180
::*:* :*. *x:*#:::ﬂ .x*ﬁﬁ :-:*::~‘1*¢:-** *#%*:%::*.:: £33 .$:
XP_0@2399324.1 Ca-ind_PLA2_ (partial) GMDAPLNLTDHNGDTIYHAAAVTTKELIKALSVRPAPTAVINQVNNDGYTPLQLACLTDK 175
PhospolipaseA2-12-Pverdolaga ALDVVMDIVDCNGDSIFHYAATTTKEIIQALSVKPCV PVINMLNHDGHTPLHLACMADK 239
. { x{* ¥ E 3 %‘*K:* {%** :< EE * £ ***: *{* %#
XP_002399324.1 Ca-ind_PLA2_ (partial) PECVRELLKEGADVNSASSRGSNCT----- FFFFFSLGRDHVEQNGHNFQIEDMKHGGTP 230
Phospolipaseaz-12-pPverdolaga PECVKELLRAGADVNHASIVDVDEVDRAQAAEHPSKLLSDVHHTHAQRLYHDDHKTGGTP 299
xx*x.*x* EE S S 2 2 . .. P **x HEREE
XP ©02399324.1 Ca-ind PLA2 (partial) LHWAKTTQCLETMIELGCDLDAKNFQGNTALHIMVARGRLACVISLLSHGASYNAVGCDG 290
Phospolipasen2-12-Pverdolaga LHWSKTSELTAILIEYGCHIDAKNFEGNTALHVMVLRNRISCAVTLLSHGANVDIQGADG 359
*'{#:**:: :** **':**#%*:txxt*x:#x *.*::*.::xt*x**.*: xl#::
XP_©8@2399324.1 Ca-ind PLA2 (partial) DTPLHAAVR -GDVSLIHALIVFGADVNQPNQKGETARHLAATSKLSKRDSVLYTLHAVGA 349
PhospolipaseA2-12-Pverdolaga NTPLHLAVKSGDIYLVYAFVAFGANVNAINNKGETPRHILATEKRPGFEEMLYALHIVGA 419
:{*#* Xn‘»‘-: *’!: #::x::.**%zxg {:#**x *{: #*l#’- :1‘»’-4“»‘-:{* EHE
XP ©02399324.1 Ca-ind PLA2 (partial) RRCDRD-QGCSEGCSPEGSFDGVAPEKPNF FKASRREWAGLGGGASAIFLPLKLNRRSLA 488
PhospolipaseA2-12-Pverdolaga ERCQRRTPWCKDGCEPGQHFNGIPSENPPYLNKTTLLDDLLGAT - -~~~ 463
IK*:* w‘»’-':g*.g *:*: #:* i {*.
XP_0082399324.1_Ca-ind_PLA2_(partial) VGSKWRLTDGRCVAGKTPRQCLQLYFSLKDKMGVGRRRSRELTPMGSKWRLNDGRCVAGK 468
PhospolipaseA2-12-Pverdolaga = = 0o —mmmmmmmmmmmmem o 463
XP_082399324.1_Ca-ind_PLA2_(partial) TPRQCLQLYFSLKDKVFIGNRPHDADSLEKFLQREMGETTLMTDIKHPKLMITGVLADRH 528
PhospolipaseA2-12-Pverdolaga @ = = —---mmmmmmmmmmomo 463
XP_©02399324.1 Ca-ind PLA2 (partial) PAALHLFRNYDSPKKILGVTEDESDFPSCTPPHEQLVWRAARASGAAPTYFRPFGRFLDG 588
PhospolipaseA2-12-Pverdolaga = = = 0 —oooomooomo o 463
XP_0082399324.1_Ca-ind_PLA2_(partial) GLISNNPTLDAMTEICEYMEALKATVRLWLPFNIFENELFCIFDITYHINIHRDVNVKVR 648
PhospolipaseA2-12-Pverdolaga = = = @ —-mmmmmmmm oo oo 463
XP_0082399324.1_Ca-ind_PLA2_(partial) TQQATQANGRLVDRAQAWCRTIGVPYFRLNAPISEDVCLNETDNRLLVRVLWETLVYMRG 708
PhospolipaseA2-12-Pverdolaga = = = = —---mmmmmmmmmmmm o 463

XP_0©02399324.1 Ca-ind_PLA2 (partial)
PhospolipaseA2-12-Pverdolaga

RRAELDELAQLVRP 722
—————————————— 463

PhospholipaseA:-13-Pverdolaga:
XRLHELDEPADAEPLIQNSGLPAKYPSFKMMLELINNCSQLELPVHKVASSIATNQSEPNNTIS
KWSPWALWNGIVPGTKWCGVGDIASTFEELGSQAVVDSCCRAHDHCPVKLKAFRVGYGMI
NLSFYTKSHCDCDRLFHSCLKQTKNKLANAVGNFYFNFIRVQCLKERKVYVCVENRTDVDGL
NECIRWSVDPDSRKX
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CLUSTAL 0(1.2.4) multiple sequence alignment

XP_012259279.1_Secretory_PLA2_isoform_x2 MGLAVIFLLVITCSVQTLQQPTIFRNTYKGLRGVIPKVRLPDEETRAAYFHDOQTVAVIDL 60
PhospolipaseA2-13-Pverdolaga =~ =00 comemmmmemmo [
XP_B812259279.1 Secretory PLA2 isoform X2 SNSNQLKNCDIIEVYEPLEAMEVIKNLSTEVQPQQVSFIEMTTLMRQCEMLEDMKEDAIS 120
PhospolipaseA2-13-Pverdolaga @ -------—- XRLHELDEPADAEPLIQNSG LPAKYPSFKHHLELIDN(SQLELPVHKVAS 50
. . Kk Ok %, .3
XP_012259279.1_Secretory_PLA2_isoform_x2 TLPI-DTKNRGSKPGVNPLSLLFGILPGTKWCGTGDIADNYHDLGQEARIDRCCRSHDLC 179
PhospolipaseA2-13-Pverdolaga SIATNQSEPNNTISKWSPWALWNGIVPGTKHCGVGDIASTFEELGSQAVVDSC(RAHDHC 110
. S R iE R RRERREE KEEE . KR LK F BEE,EX X

XP_B812259279.1 Secretory PLA2 isoform X2 PVKVRAQKSRYNLTNNSIYTKSHCVCDEMLYHCLKKAYHPTADVMGRIYFNFIRVPCVED 239
PhospolipaseA2-13-Pverdolaga 170

PVKLKAFRVGVGHINLSFYTKSHCDCDRLFHSCLKQTKNKLANAVGNFYFNFIRVQ(LKE
. o E L 3?1’» 23 3? »--#F- *®

XP_012259279.1_Secretory_PLA2_isoform_x2
PhospolipaseA2-13-Pverdolaga

VTNGTQGSVKRFID- - -VKMNY - - - - - - - - 258
RKVYVCVENRTDVDGLNECIRWSVDPDSRK 200

PhospholipaseA:-14-Pverdolaga:
XCRAHDLCDDTLAPGETKHNLTNRSTFTKLNCQCDQEFYECLQKVDSLVSNSIGNLYFNVLR
RGCYEYDHPLTKCKSYRT

CLUSTAL 0(1.2.4) multiple sequence alignment

ARABB7UYPA PLA2_ (Fragment) MEHIVRCLLTFCLVVIVSCKSAFREKMFFLQRPSGEENKTLLVVTWSEGRQPEATGCELIF 66
PhospolipaseA2-14-Pverdolaga =~ — ----------mmmm oo oo 2]
ARARS7UYPA PLA2 (Fragment) THMEELIQNILKLSPDQSVKKPSPEEMKSLLEDCTEISIRRKRSAEHETRRTGDDRRIYGN 120
PhospolipaseA2-14-Pverdolaga = — -----------mmm oo 2]
ARABS7UYPA PLA2 (Fragment) EPHTRNDRRSHSYESHTVNSRGKDFNNGNNRRVVIEESWSNGDRSSINENGANYDNTEDY 186
PhospolipaseA2-14-Pverdolaga =~  --------- oo oo oo oo 2}
ARABS7UYPA_PLA2_ (Fragment) ESTTMIPPNEMEGPKKESSTTEGYDGLPVIFPGTKWCGAGDIAKSYDDLGLHQDTDRCCR 248
PhospolipaseA2-14-Pverdolaga =~ @ -----------mmm oo XCR 3
*4
ARARB7UYPA PLA2 (Fragment) AHDLCNDTLAPGETRNNLTNNSPFTKLSCKCDQDFYDCLDRINSVTANTIGNMYFNLLKR 3060
PhospolipaseA2-14-Pverdolaga AHDLCDDTLAPGETKHNL TNRSTF TKLNCQCDQEF YEC LQKVDSLVSNSIGNLYFNVLRR 63
<¥*¥ E 33 X<w‘»’-# #1‘»’.4# #C# <.*$ﬁ *1: ‘:¥:. #1‘»’.( :AXK
ARA@S7UYPA PLA2_ (Fragment) ECYKKDYPRSSKCKRYRSLLKITCKEYEKDANAPEVYQWVPAKRYKNLPYVPGPFSVTLPF 360
PhospolipaseA2-14-Pverdolaga GCYEYDHP L - TKCKSYRT - - - = - - - o oo oo oo oo m oo 30

PhospholipaseA:-15-Pverdolaga:
MPRSQONAFSRNSSIYSSLYTRSVNISKEKRKLLLHKTYCTSKRSSDLN VSKPSSDKIPGNSIFSTIW
KSVVVASSMLRPGLSVTPPKSIPIREFISKVGNVVSTEKYSKLLQPYLKLRSVNSEENVRQTTEKS
RTCSKPGVSQAGNVISGEKESVFEQAAAEWITSANLQEKKQENLSNQKEKKSENLPKVLISKAS
LASRSRFLVRSLSCASSCSSQMLRLEEVCKHLLQHPQEKGTLVKEGLIRVALRLRRKSSNTDIQT
QACVALTLLGYHEPPGGQGIRILSIDGGGTRGLMAIEILRQLQARTGKTVHEMFDYICGVSSGA
ILTFLLGGLRLSPDECESLYRELSLEVFKASGIWGAGRLMWYHAYYDTSMWVDVLRKTFGDK
MLIDSVKEKSSPKLAAISAVMNLPALRAFVFRNYDYPIRVQSQYIGSANYRMWEAIRASGAAP
GYFEEFHLNHLLHQDGGIMINNPTALAIHEARLLWPSDYIQCVESLGSGRFTPATNTAFTSTTL
KTKVQKVIDSATDTEAVHISMNDLLSPGTYFRFNPYLTEFLHLDENRPDKLHQLKMDAQMYL
RRNEHKLEQSIKVLTRPRSTLKKINDWIQLQKTLLL
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CLUSTAL 0(1.2.4) multiple sequence alignment

ABABBT7TW26 Ca-ind PLA2-gamma (Fragment) HKAHGVLSQAISWRSFPIFRAVSSSKRKKRFHFSSHYGTSSKPASSNLNSSKNNFLNLI 59
PhospolipaseA2-15-Pverdolaga HPRSQdAFSRNSSIVSSLYTRSVNISKEKRKLLLHKTYCTSKRSSD -LNVSKPS5---D 55
® . HEOE¥
A@AOB7TW26_Ca-ind_PLA2-gamma_(Fragment) RNTTDNLRPMIWKSVTVASSLFNNVTLRFSKNKIVEEPKSVSY -~ -~ 102
PhospolipaseA2-15-Pverdolaga KIPGNSIFSTIHKSVVVASSHLRPGLS ——————— VTPPKSIPIREFISKVGNVVSTEKYS 108
. *okck ko :v KKK . o ® Rk . .
ARAGB7TW26_Ca-ind_PLA2-gamma_(Fragment) —  -------------- STNIQKLSEKTSTSGG-KMTVIPGGQSDKREASLEQGFAEWLTGDE 147
PhospolipaseA2-15-Pverdolaga KLLQPYLKLRSVNSEENVRQTTEKSRTCSKPGVSQAGNVISGEKESVFEQAAAENITSAN 168
sk Rk K
A@AOB7TW26 Ca-ind PLA2-gamma_ (Fragment) LQTKKKEFFG-KEEKYVEKSKKVVISKSSLQQRSRFLYSSLIDATSSGSQLLRLEEICKH 206
PhospolipaseA2-15-Pverdolaga LQEKKQENLSNQKEKKSENLPKVLISKASLASRSRFLVRSLSCASSCSS@1LRLEEVCKH 228
A . L ¥ EE %* EEREER EF :x‘ { 3 >F R
A@AGB7TW26_Ca-ind_PLA2-gamma_(Fragment) LLLYPDQKSTMCKAGLVRTALHMKCNSSDNAVRAQARCTLSLVGYNESPKGHGIRILSID 266
PhospolipaseA2-15-Pverdolaga LLQHPQEKGTLVKEGLIRVALRLRRKSSNTDIQTQACVALTLLGYHEPPGGQGIRILSID 288
HEk :% x’i: * <¥:’<'?=":: B i ::‘ : # F:% =€ﬁ  kok ok ok ko
ARAOB7TW26 Ca-ind PLA2-gamma_ (Fragment) GGGTRGITIAIEVLRQLEARTNKRIYELFDFMCGVSSGAVLSLLLGGLRLSLDECEALYRR 326
PhospolipaseA2-15-Pverdolaga GGGTRGLHAIEILRQLQARTGKTVHEHFDYICGVSSGAILTFLLGGLRLSPDECESLYRE 348
FEREKE : ¥ FEH 1’~ L { :: :‘f.<: FEREEREE : FREKEREK 3 ‘<>‘>F.
A@AOB7TW26_Ca-ind_PLA2-gamma_(Fragment) LSDEVFSQSSFUGTSRLMWSHAYYDTTMWVKVLKKTFGEKLLIDTCKEEFAPKLAAVSAL 386
PhospolipaseA2-15-Pverdolaga LSLEVFKASGIHGAGRLPMYHAYYDTSHNVDVLRKTFGDKNLIDSVKEKSSPKLAAISAV 408
HEk x?l :{l:As(:.iF x f o o ok ok ﬁ ﬂ % k& ok :#N“: %?: k # F:
ARAGB7TW26_Ca-ind_PLA2-gamma_(Fragment) MNLPHLQAFVFRNYDFPPHVQSYYHGSCRYRMWEAIRASGAAPGYFEEYCLDDYLHQDGG 446
PhospolipaseA2-15-Pverdolaga HNLPALRAFVFRNYDYPIRVQSQYIGSANYRFMEAIRASGAAPGYFEEFHLNHLLHQDGG 468
ko ?:% ok ok ko :* ? £k Kk o<:€~ ok ko ok ok ok sk okok ok R ok ¥$ ?:‘ REREREK
ARAGB7TW26_Ca-ind_PLA2-gamma_(Fragment) IMVNNPTALATHEAQL LWPSDGIQCVMSLGSGRYIPPVQPNFTSTSLKTKVLKVIDSATD 506
PhospolipaseA2-15-Pverdolaga IHINNPTALAIHEARLLHPSDYIQCVFSLGSGRFTPATNTAFTSTTLKTKVQKVIDSATD 528
HOR 3 KRR KRR KRR 3 KRR KK 4 RHORKEK s K 1 OROKN 3 OOKRK KRR K
ARARB7TW26_Ca-ind PLA2-gamma_(Fragment) @ —-----oommmmmmmm oo 506
PhospolipaseA2-15-Pverdolaga TEAVHISMNDLLSPGTYFRFNPYLTEFLHLDENRPDK LHQLKMDAQMYLRRNEHKLEQST 588
ARARB7TW26_Ca-ind PLA2-gamma_(Fragment) —  ---------------oooo- 506
PhospolipaseA2-15-Pverdolaga KVLTRPRSTLKKINDWIQLQKTLLL 613

PhospholipaseA:-16-Pverdolaga:
MAEEEYHLMCSILAHGSDIRSVTTSYVPLGGIVTGSRDKTIKLWRPTGTTFTEEHCMRGASHFIS
SLCALPPSDQYPDGLILAGSNDCAIYGFSLDSSEPILKLLGHSENVCALVAGNLGTIVSGSWDKT
ARVWHGQRCVATLSGHTQAVWAVALLPDHALVLTGSADKAVFLWNNGKCERKFIGHEDC
VRGLTVISDLEFLSCSNDTTVRRWQTSGECLGIYTGHTDYVYDICLSSCREYFISCSEDQTVKVW
KENVCVQTIKLPAKSLWAVTYLYNGDIAVGGSDGSVRVFTKDKSRRASPAEEARFNEEIVSMN
SKNMKQNIGDLELDDVPGPDALLQDGTSDGQTQLCKVGNEVSVFQWSVKEHKWLKLGKVL
DALDNRPAKGKTVYEGKEYDYVFTIDVAEGKLLKLPYNDTEDPWLVAHKFIEKHDLNPMFLD
QIANFIINNSKSAGVQAESMSEFSDPFTGASRYIPSNVGKPSSLASNHGDNSSIQELPKSNPTGN
GDIEKASTGAHFPLLTYVTFDTANTNGIRAKLCEFTEKIEKSQQLSIEKIEHMLLLLDYPQAITD
DOMLSLEKALSWPAEFVFPALDVLRLAVRAEPVNSRVSKDGGVGLINHLLRYVSTGNPVSNQ
MLVLRTLSNFFVCPSGEQLLVSQAKKVLSLTRSCCASKNKHVQIALATLYANYSVAFQKSTSSE
DTYCKDMYLNDAVEALKQFNEPEALFRLIVCIGTAVQDKYCLQVAKALKIGEIVQSVLERCEV
SKIQDFGATLIDIVSN
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CLUSTAL 0(1.2.4) multiple sequence alignment

EDL30937.1_PLA2_isoform MASGASRYRLSCSLPGHELDVRGLVCCLYPPGAFVSVSRDRTTRLWAPDSPNRGF TEMHC 66
PhospolipaseA2-16-Pverdolaga --MAEEEYHLMCSILAHGSDIRSVTTSYVPLGGIVTGSRDKTIKLWRPTG--TTFTEEHC 56
l*:% :*: ’# x:*.:. . * *‘:*: **x:* :** * EEE Kk
EDL30937.1 PLA2 isoform MSGHSNFVYSCVCITPSSDIYPHGLIATGGNDHNICIFSLDSPMPLYILKGHKDTVCSLSS 128
PhospolipaseA2-16-Pverdolaga MRGASHFISSLCALPPSDQYPDGLILAGSNDCAIYGFSLDSSEPILKLLGHSENVCALVA 116
£ *:#lezz := £ ’#‘ki* :*.** # S *: ¥ *:.:l#*:*
EDL30937.1_PLA2_ isoform GKFGTLLSGSWDTTAKVWLNDKCMMTLQGHTAAVWAVKILPEQGLMLTGSADKTIKLWKA 188
PhospolipaseA2-16-Pverdolaga GNLGTIVSGSWDKTARVWHGQRCVATLSGHTQAVIWAVALLPDHALVLTGSADKAVFLWNN - 176
x::#*::*x#$x’##:## l::x: x*.x*# FEEEE :x*::‘*:****x**:: x*:
EDL308937.1_PLA2_ isoform GRCERTFLGHEDCVRGLAILSETEFLSCANDASIRRWQITGECLEVYFGHTNYIYSISVE 240
PhospolipaseA2-16-Pverdolaga GKCERKFIGHEDCVRGLTVISDLEFLSCSHNDTTVRRWQTSGECLGIYTGHTDYVYDICLS 236
XI*KXIK:*K#*X##X#:::KI K*k**:**:::**x* :**k* :* %X:ﬂ:*:%lx‘:
EDL30937.1 PLA2 isoform PNSKDFVTTAEDRSLRIWKHGECAQTIRLPAQSIWCCCVLENGDIVVGASDGIIRVFTES 368
PhospolipaseA2-16-Pverdolaga SCREVFISCSEDQTVKVLKENVCVQTIKLPAKSLNAVTYLYNGDIAVGGSDGSVRVFTKD 296
. l##:::::#* # *#* EEH . * * L S 33 ** *x% %*:ﬂ*
EDL30937.1_PLA2_isoform EERTASAEEIKAFERELSQATIDSKTGDLGDINAEQLPGREHLSEPGTREGQTRLIRDGE 360
PhospolipaseA2-16-Pverdolaga KSRRASPAEEARFNEEIVSMNSKNMKQNIGDLELDDVPGPDALLQDGTSDGQTQLCKVGN 356
‘# xE ES *:l*: [ ::**:: :::** . & : FE :x**:* H *:
EDL30937.1 PLA2 isoform RVEAYQWSVSDGRWIKIGDVVGSSGANQQTSGKVLYEGKEFDYVFSIDVNEGGPSYKLPY 428
PhospolipaseA2-16-Pverdolaga EVSVFQWSVKEHKWLKLGKVLDAL -DNRPAKGKTVYEGKEYDYVF TIDVAEG-KLLKLPY 414
-*..I*g**.l :#:*:#ﬁ'x:': *: :.#*l:*x#*x:*x**:**# HE HE R
EDL30937.1_PLA2_isoform NVSDDPWLVAYNFLQKNDLNPMF LDQVAKFIIDNTKGQTLG-LGNTSFSDPFTGAGRYMP 479
PhospolipaseA2-16-Pverdolaga NDTEDPWLVAHKFIEKHDLNPMFLDQIANF I INNSKSAGVQAESMSEFSDPFTGASRYIP 474
f 3 ::*x%*##::*::*:%*##*x#*x:*:*##:x:*l . .'*#*x#*x%.x*:#
EDL30937.1 PLA2 isoform GSAGMDTTMTGVDPFT--------- GNSAYRSAASKTVNIYFPKKEALTFDQANPTQILG 538
PhospolipaseA2-16-Pverdolaga SNVGKPSSLASNHGDNSSIQELPKSNPTGNGDIEKASTGAHFPLLTYVTFDTANTNGIRA 534
#® +e . *x %*x 3 *
EDL30937.1 PLA2 isoform KLKELNGTAPEEKKLTEDDLYLLEKILSLTCNNSSEKPTAQOLQTLWKAINWPEDIVFPA 5986
PhospolipaseA2-16-Pverdolaga KL(EFTEKIEKSQQLSIEKI—ffEHNLLffLLDYPQAITDDQNLSLEKALSUPAEFVFPA 589
:*%l . P rrEe ':* B H *:*: #** %*::#*#*
EDL30937.1 PLA2 isoform LDILRLSIKHPNVNENFCNEKGDQFSSHLINLLNPKGKPANQLLALRTFCNCFVSQAGQK 658
PhospolipaseA2-16-Pverdolaga LDVLRLAVRAEPVNSRVSKDGGVGLINHLLRYVSTGNPVSNQMLYLRTLSNFFVCPSGEQ 649
HE . %*x::: **.‘-.:: *® : *:ﬂ . ***#** x*xl :*:.
EDL30937.1 PLA2 isoform LMMSQRESLMSHATELKSGSNKNIHIALATLTLNYSVCFHKDHNIEGKAQ---CLSVIST 787
PhospolipaseA2-16-Pverdolaga LLVSQAKKVLSL TRSCCASKNKHVQIALATLYANYSVAFQKSTSSEDTYCKDMYLNDAVE 7689
:: » EE :'::#= s, ‘. HE . .::ﬂ**:ﬂ** x#*:ﬂ.* * . ﬁ’. %.
EDL30937.1 PLA2 isoform ILEVVQDLEATFRLLVALGTLISDDSNATQLAKSLGVDSQIKKYVSVSEPAKVSECCRLY 767
PhospolipaseA2-16-Pverdolaga ALKQFNEPEALFRLIVCIGTAVQDK YCLQVAKALKIGEIVQSVLERCEVSKIQDFGATL 768
###*** *# :l%. *#*#:l"l‘l.¥ :%:.I .
EDL30937.1 PLA2 isoform LHLL-- 771
PhospolipaseA2-16-Pverdolaga IDIVSHN 774

Pairwise alignments and amino acid sequences of phospholipases D translated
from Pamphobeteus verdolaga. Residues highlighted in grey indicate the signal
peptide, while magenta blue highlighted residues, indicates the propeptide
according to Spider|ProHMM from the arachnoserver. Residues highlighted in
yellow shows cysteines potentially forming disulfide bridges. Residues

highlighted in red shows amino acids implicated in the active site.
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PhospholipaseD-1-Pverdolaga:
MKILKFLGCLIWYQVCVADEVDWRRPVWNIA.MVNANYQIDYYLDMGANSIIFIVAFDNS
GNARFTF.GVPCDCFRSCVRHEEIENYLEYMRHLTTPGDPKFQEKLVLLFMILKVKGLSSRAR
TNAGFSIARKLVRHYWQNGTSAARAHVLMSIPSVDHMEVVRGFRDGLRVEGLSGYINKVGV
DFSGNEDLNSIRRALMSESISDRIWQGDGITNCLPRGTGRLREAIQRRDQPGLTHIEKVYWWTV
DKMSTMRATLRLSVDAMITNYPERLVSVLDEDEFSGRFRMATIDDNPWSKHELRTSALYALDE

GPTARGGNITTYFDKEDDELLITASTITQTMAGINFTRGLEESIPX

CLUSTAL 0(1.2.4) multiple sequence alignment

Q1W694 LiSicTox-betaID1 MQLFIILCLAGSAVQLEGTELDGVERADNRRPIWNIAHMVNDKGLIDEYLDDGANSVESD 60

PhospolipaseD-1-Pverdolaga ---MKILKFLGCLIWY- -—QVCVADEVDHRRPVUNIQHHVNANYQIDYYLDHGANSIEFD 54
EE . K . & kokk g REEEREERE o Hd kKR EEEE.E K

Q1We94 LiSicTox-betalDl VSFDSNGKPEKMLHGSPCDCGRSCKRQMSFADYLDYMRQLTTPGDPKFRENLILVMLDLK 120

PhospolipaseD-1-Pverdolaga VAFDNSGMARFTFHGVPCDCFRSCVRHEEIENYLEYMRHLTTPGDPKFQEKLVLLFMDLK 114
*::x#_.#:: . ::<$ EkdoR Rk .. ::'saz::<=<::::::';x#:'sx#::;::::'f:$:=:::::;:<::

Q1W694 LiSicTox-betaID1 LKKLSSEQAYSAGQEVASQMLDKYWKRGESGARAYIVLSIPTITRVTFVNGFYDKLHSEG 180

PhospolipaseD-1-Pverdolaga VKGLSSRA?TNAGFSIA?PLVRHYUQNGTSAARAHVLHSIPSVDHHEVV?GF?DGLRVEG 174
 E R # PE e kR K K kR cKEKG . 4 % Rk R k. KX

Q1We94 LiSicTox-betaID1 FDQYREKVGVDFSGNEDLEDTGKILKSRDILDHIWQSDGITNCLFRIMKRLKAAIRKRDS 240

PhospolipaseD-1-Pverdolaga LSGYIN}VGVDFSGNEDLNSIRRALHSESISDRIHQGDGITN(LPRGTGRLREAIQRRDQ 234
o, K EEERECREOKRER . COEOE R R LRRER REKRXREXRE X KK KK LR

Q1We94 LiSicTox-betalDl NGY - -MVKVYTWSVDKYTTMRKALRAGADGMITNFPKRLVSVLNEREFSGKFRLATYNDN 298

PhospolipaseD-1-Pverdolaga PGLTHIEKVYNNTVD}HSTH?ATLRLSVDANITNYPERLVSVLDEDEFSGRF?HATIDDN 294
# PoOHORE Rk ok kiR R ORER LR HORKGRSL R HORECK KR kR LR

Q1We94 LiSicTox-betaIDl PUERYTG- - - mmmmmm o oo e e 385

PhospolipaseD-1-Pverdolaga PWSKHELRTSALYALDEGPTARGGNITTYFDKEDDELLIIASTITQTMAGINFTRGLEES 54

Q1We94 LiSicTox-betalDl
PhospolipaseD-1-Pverdolaga

£E .

IPX 357

PhospholipaseD-2-Pverdolaga:

MANDISDAIYLLDQGANALEFDISFFNNGTVNRVYHGVPCDCFRVCTHEASLPDYLSTIRKITD
PQTGKYSQOMTFQFFDLKLQEVTPWGKYVAGLEIANHVIDYLWGNDTKRQLVRVLIFINDES
DKDVVLGVRNAFLQRGMKKFLDQVGFDGGTGTMKSIRDMWDSLGIRGNLWQGDGIFNCLS
EVYKDDRLREALHIRDSPNGFIDKVYHWTIDSRGRMRMSLRLGVDGMITNLPKDLIDVLNEDP
YSNIFRLATAKDDPFSRFHPSKSFK
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CLUSTAL 0(1.2.4) multiple sequence alignment

C@JB54_StSicTox-betalFl_ (Fragment) WIMGHMVNDLEMVDYYVDKGANGLEIDITFNSNGIAEYTYHGVPCDCFRNCRRNTTLSTY 60
PhospolipaseD-2-Pverdolaga -~ HANDISDAIYLLDQGANALEFDISFFNNGTVNRVYHGVP(D[FRVCTHEASLPDY 55
4}4:“ :’C:<¥X {X ¥<¥ X‘ . FERERERERES ><:::‘
C@JB54_StSicTox-betalFl_ (Fragment) LNYVRQLTTPGDQKFRQNLIFIIMDLKLNRLKSQALFNAGLSTADRLTQYYWKDDGKARA 120
PhospolipaseD-2-Pverdolaga LSTIRKITDPQTGKYSQQWTFQFFDLKLQEVTPWGKYVAGLEIANHVIDYLNGNDTKRQL 115
:X: I )C: e:: ¥ 3 X{é:':. .t *1‘451%::: ?1‘»’- :*’- * :
C@JB54_StSicTox-betalFl_ (Fragment) YFLL-SVPYVRQAAFIRGFQSRFEEKGLKKYYEKIGWDFSANEDLNRIREAYQKLNISGH 179
PhospolipaseD-2-Pverdolaga VRVLIFINDESDKDVVLGVRNAFLQRGNKKFLDQVGFDGGT GTMKSIRDMWDSLGIRGN 174
) e X 1‘4 . HE, I . .
C@JB54_StSicTox-betalFl_ (Fragment) IWQSDGITNCLTRR--TRRLKEAIRKRDSPGWYINKVYSWSLDRYKSIKYALDLGYVDGVM 237
PhospolipaseD-2-Pverdolaga LWQGDGIFNCLSEVYKDDRLREALHIRDSPNGFIDKVYHWTIDSRGRMRMSLRLGYDGMI 234
¥< XC{ <¥¥ XC,XC:: EHF { :(r#f% 5(::5‘ T :1‘»’- B F *:
C@JB54_StSicTox-betalFl_ (Fragment) SNYADRLVKILSKGTYKRRFRLATHEDNPWETFTP----- 272
PhospolipaseD-2-Pverdolaga TNLPKDLIDVLNEDPYSNIFRLATAKDDPFSRFHPSKSFK 274

PhospholipaseD-3-Pverdolaga:
EKRSGGYAVTSFVKSFRGIFTECCGNWKTRWLLVKDNFVAYIKPSDGQLKCVLLMDHDESVK
SGKAETGKSNSLFISNMSRHLRLKCRSERQATEWAAEIERVVEKSGFEFTKVSRHGSFAPPRPH
SPCRWIIDGATYFDSVASALDRAKEEIFIADWWLTPEIYLKRPTFHGHYWQLDHILK

CLUSTAL 0(1.2.4) multiple sequence alignment

KFM64830.1 Phospholipase D1_(partial) MKPKDGRVRCILLMDQGFK 19
PhospolipaseD-3-Pverdolaga EKRSGGYAVTSFVKSFRGIFTECCGNWKTRWLLVKDNFVAYIKPSDGQLKCVLLMDHDFS 60
SRR RE . R .REER. R
KFM64830.1_Phospholipase D1 (partial) VDCGFVTTGIHHGLQISNLTRRLLVRCWTRRKAREWTECLVDTAKTTGRDFTQPNRYGAF 79
PhospolipaseD-3-Pverdolaga VKSGKAETGKSNSLFISHMMSRHLRLKCRSERQATEWAAETERVVEKSGFEFTKVSRHGSE 120
B KRR . R ORRRoE.R LK o Kok KK: 1 . R KM.  R.K. X
KFM64830.1_Phospholipase_D1_(partial) APVRINNECRWFVDGATYFEAVADALEKAKEETIFIADWWLSPELYMKRPVIQGEIWRLDH 129
PhospolipaseD-3-Pverdolaga APPRPHSPCRWIIDGATYFDSVASALDRAKEEIFIADWWLTPEIYLKRPTFHGHYWQLDH 180
wE Ok L. s:'xN::)<=<x’)<'x»'::xx‘)(s:::=<$:<'xx')<'x$=<$:$s<:Ns(:x:»’:c%‘::»I N:x’)<=<
KFM64830.1_Phospholipase_D1_(partial) ILRRKA 145
PhospolipaseD-3-Pverdolaga ILK--- 183

HE .

PhospholipaseD-4-Pverdolaga:
XALPISKLDIKRHTSSIVPPPLFPVHKRSRSDSNVMTVPKKNQEFYQSRPHDDYHIKTLLKNIPS
KPQQPVHKLQAKVKHDENRAKQRWRVAVKKIQAISAFQNLESQVLLEQVRDGAHQDVCLS
SLPTPADVHRTIQEIALVHLGLERTYRLWHGKDYSNFIFKDLNKLNEPYTDSVNRYETPRMP
WHDVSCFLQGPAARDVARHFIQRWNFTKLRTAKFDDVYPLLLPKCYEFPDPIPPILSSEVGSIL
MADCQVLRSTSMWSAGIITTEYSILNAYKDAIMKAEHFIYIENQFFVSLQHGNKDVENDISEC
LYQRIMKAHQENKRFCVYVIMPLLPAFEGEVGTGTGTLIQAVTHWNYSSICRGPRSLCQRLA
KSIQDPLSYISFYGLRNFGVLNNKLVTELIYVHSKLMIVDDKKAIIGSANINDRSLLGRRDSEIA
VLVNDSVFVESVMDGKPYKAGHFCSSLRKALFKEHLGLLGEKHSKVEX
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CLUSTAL 0(1.2.4) multiple sequence alignment

XP_083744259.1 Phospholipase
PhospolipaseD-4-Pverdolaga

XP_083744259.1 Phospholipase
PhospolipaseD-4-Pverdolaga

XP_083744259.1 Phospholipase
PhospolipaseD-4-Pverdolaga

XP ©@83744259.1 Phospholipase
PhospolipaseD-4-Pverdolaga

XP_803744259.1 Phospholipase
PhospolipaseD-4-Pverdolaga

XP_083744259.1 Phospholipase
PhospolipaseD-4-Pverdolaga

XP_083744259.1 Phospholipase
PhospolipaseD-4-Pverdolaga

XP_083744259.1 Phospholipase
PhospolipaseD-4-Pverdolaga

XP_©83744259.1 Phospholipase
PhospolipaseD-4-Pverdolaga

XP_0083744259.1 Phospholipase
PhospolipaseD-4-Pverdolaga

XP_©03744259.1 Phospholipase
PhospolipaseD-4-Pverdolaga

XP_©8083744259.1 Phospholipase
PhospolipaseD-4-Pverdolaga

XP_0083744259.1 Phospholipase
PhospolipaseD-4-Pverdolaga

XP ©03744259.1 Phospholipase
PhospolipaseD-4-Pverdolaga

XP_0883744259.1 Phospholipase
PhospolipaseD-4-Pverdolaga

MDLRRENSDGSEDVEEFEELELEDDEEDENLRNSPLOTDCGIATHLSTHFGSIPFARIYD

FIMLYKEVSSALAINSLYSKQKIS THPNIKVFRHPDHVNAAVYLWAHHEK LVIVDQKYAF
--------- XALPTSKLDTK -~~~ -~~~ ~RHTSSTV -~~~ == m— oo om oo

L & # HE

LGGIDLCYGRUWDDAGHR L TDLVPDENKRQGVCDESDVDEVDGYMVKPSCCVSETRFLNVA
————————————————— PPPLEPVHKRSRS. - -DSNV- - -MTVPK- - KNQEFY-QS
. ES .

===.. *: LI 3

GPPHNFERCLV- - -VPEYFDQAEGKIVN- SKSPSDRVSRRLMLQRVKAKLKALRAFKHLH
RPHDDYHIKTLLKNIPSKPQQPVHKLQAKVKHDENRAKQRH——RVAVKKIQAISAFQNLE

o, : PR F = L oL R R
YLEGSTAEIMYEDPHSGYLNSQFECLE------------- E-EKLEPFVTDGTKYWIGKD
—————— SQVLLEQVRDGAH——QDVCLSSLPTPADVHRTIQEIﬁLVHLGLERTYRLHHGKD

* *z EEE 33

YSNFIYKDVTNLEKPFDDHIDRTKIPRMPWHDIGAVVLGRAARDLARHF IQRWNSIKIQK
YSNFIFKDLNKLNEPYTDSVNRYETPRMPWHDVSCF LQGPAARDVARHF LQRWNF TKLRT

HEHREHR.BEX. JH..H, B oL 0K HEREREE. HOKHEE  EXERERERR o

AKKAKSYPHLIPKSYDSAEDIEV- - -KLFGKLYRCEVQILRSASSWSAGISETENSIHSA
AKFDDVYPLLLPKCYEFPDPIPPILSSEVGSILMADCQVLRSTSMUSAGIITTEYSILNA

EE *E * HE #. . E £ ) #** *OREEERER HE Kk *

YVDLILKAKHFIYIENQFFISLQSPDNIVYNEVADALFTRIVGAFKAKEKFRVYIVLPLL
YKDAINKAEHFIYIENQFFVSLQHGNKDVFNDISECLYQRIHKAHQENKRFCVYVIMPLL

® oE * ** ********** HAEE ve HaEaeaea Ha ** * .. * *#. ***

PAFEGEVGTPSGVSIQAI THWNYNSLCRGEYSLLERLKREVDDPKEYIGFYGLRKHDMLN
PAFEGEVGTGTGTLIQAVTHWNYSSICRGPRSLCQRLAKSIQDPLSYISFYGLRNFGVLN

BEEREEREERE % BEEEEREE K. REEEK BE S RE . . EE EE EEERHE. « BE

60

120

180

240

360

360

420

480
18

540
438

596
166

642
158

702
218

759
278

819
338

879
398
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XP_003744259.1 Phospholipase GIPVTELIYVHSKLMIVDDVQAIIGSANINDRSLLGERDSEIAKVVSDQHFLRATFDGKP 9329
PhospolipaseD-4-Pverdolaga NKLVTELIYVHSKLMIVDDKKAIIGSANINDRSLLGRRDSEIAVLVNDSVFVESVMDGKP 458
ERERRERER Rk kg :a'<:<s:>F><a'<!'f><%>F>:a'<><5<%l L2 S 2333 . 51‘2? . ES T L33

XP_©03744259.1 Phospholipase VKAGLYVSSLRRWIFREHLGIRDVEDPVADSFYSDVWKKIARRNTEIFEEVFKPLPTDCY 999

PhospolipaseD-4-Pverdolaga YF’AGHFCSSLR&ALF\EHLGL LGEKHSKVEX -~ - - - - - oo mmmmmm oo 489
EEE » EEEE. e KEEER .

XP ©§B83744259.1 Phospholipase KTFAELRAYSRVSPLAIEDPSAALEKLRDVQGHLVELPERFLEDENLTPAPTTKESLMPT 1859

PhospolipaseD-4-Pverdolaga = @ —-----ommmmmmm - 489

XP_003744259.1_Phospholipase RLWT 1063

PhospolipaseD-4-Pverdolaga ---- 489

Pairwise alignments and amino acid sequences of phospholipases B translated
from Pamphobeteus verdolaga. Residues highlighted in grey indicate the signal
peptide, while magenta blue highlighted residues, indicates the propeptide
according to Spider | ProHMM from the arachnoserver. Residues highlighted in
yellow shows cysteines potentially forming disulfide bridges.

PhospholipaseB-1-Pverdolaga:
LEAIVLSLFRDNVVFLYGVFAPPRLVSASCSSVSLCMKNLSPEASDWKFCMMLTLWVAIALLV
HVCAASTEQKAYVTWDSSSYKFTVHSDPVENFVAYATFTNEINATGWSYLEVWTNETFPDSV
QAYSAGLAEGVLTADLLKKHWYNTVATYCDGEESYCDRLKIFLETNLDFMNYNIARRRKYV
PYWHQVALALEQLSGLEDGYNNVSGKPHTKLNVTGVLMVNIFGDLEDLEGILNKTVSSRPL
GSGSCSGLIKVLPNNEDLYVSQDSWNTYSSMLRVLKKYNISVHSGMDRGSPVIPGQVMSESSY
PGLICSGDDFYTISSGLATMETTIGNGNSSLWKYIRAKGTVLEWLRSIVANRMARSGREWSRW
FSIMNSGTYNNQWMVVDYNKFLPGAPLQNDLLWVLEQLPGYIHSDDLTDVLRKQGYWPSY
NTPYFKDIFNLSGSQENADKYGDWEFTYDKTPRALIFKRDHGTVTDVKSMIKLMRYNDYTHD
PLSRCNCTPPYSAENAISARCDLNPANGTYPFGALGHRSHGGIDMKLTTGSLFKNFEFVAFG
GPTYDSLPPFKWSESDFRTTERHEGHPDLWKFEPIVRKWSQ

CLUSTAL O(1.2.4) multiple sequence alignment

XP_©15925352.1 Phospholipase_B-like Putative @  ----------oommmmmi MLVSSWLC 9
PhospolipaseB-1-Pverdolaga LEATVLSLFRDNVVFLYGVFAPPRLVSASCSSVSLCMKNLSPEASDWKFCMMLTLWVAIA 60
XP_015925352.1_Phospholipase_B-like Putative LL---TALVKAKNASVTYDQTTGKFQTHDYTIANDPVAYGTFTDEIFKVGWSYLEIKSYEK 66
PhospolipaseB-1-Pverdolaga LLVHVCAASTEQ&AYVTNDSSSYKFTVHSDPVENFVAYATFTNEINATGNSYLEVHTNET 120
Lok kkok .. K% L Lo oREE KKK LER RRRRE. . K
XP_015925352.1 Phospholipase_B-like Putative YPDPIQAYAAGVVEGYLTADLLRKHFSNLVDGYCDGEEIYCQRLTSFLQENWDFIDSNVK 126
PhospolipaseB-1-Pverdolaga FPDSVQAYSAGLAEGVLTADLL}KHWYNTVATYCDGEESYCD?L&IFLETNLDFHNVNIA 180
: 23 %< :<3< %F RERRER :<% * EREEKE F<>F >C%: * >Cf::
XP_015925352.1 Phospholipase_B-like_ Putative VRRKYDVYWHQIALTFEQLHGLEDGYKNVTSQPSTKVDLMGLLLLNIMGDLEDLEVVLKK 186
PhospolipaseB-1-Pverdolaga R%RKYVPYWHQVALALEQLSGLEDGYNNVSG}PHT&LNVTGVLDNNIFGDLEDLEGILN\ 240
CXRE  REEE KR, KEE KEXERE KK, F KR,y FoEg KR ERRERRE L FF
XP_9815925352.1 Phospholipase B-like Putative NDMRRVLGSGHCSGLIKVLPNNKDILFSQVTWSTYTSMLRILKKYSLKLHTSLADGSPVI 246
PhospolipaseB-1-Pverdolaga TVSS%PLGSGSCSGLI\VLPNNEDLYVSQDSWdTYSSHL?VL\KYNISVHSGMDRGSPVI 3ea
BOREERE RN EOREOEREER N» *i EORE . R i-*i* o H. . HEREE
XP ©15925352.1 Phospholipase B-like Putative PGHTSTFSSQPGYLYSGDDFYVLSSGLVAIETTFGNGNDSLWKYVVP-QTILEWQRNIIA 385
PhospolipaseB-1-Pverdolaga PGQVHSFSSYPGLI(SGDDFYTISSGLATNETTIGNGNSSLH\YI?AKGTVLEHLRSIVA 360
KRR s RRERRR | RHOK 3 3 SORR L HORKRHORORR woREE R KK
XP ©15925352.1 Phospholipase B-like Putative NRLAK TGKQWVTLFGILNSGTYNNQWMVVDYNKFKPGSPLQDGLLYVLEQLPGYLHSEDR 365
PhospolipaseB-1-Pverdolaga N?NA?SG?EHSRHFSIHNSGTYNJQWPNVDYNKFLPGAPLQNDLLWVLEQLPGYIHSDDL 120

EELEa. o Ea oK R RRARR AR AR AR R RRR R RRR R RRRR AR AR HK 4 K
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XP_015925352.1_Phospholipase B-like Putative TDVLRNQGYWPSYNVAYFKDT FVMSGAQANADK YGDWF TYERNPRALTFQRDHKKVQDID 425
PhospolipaseB-1-Pverdolaga TDVLQ%QGYHPSYNTPYF«DIFNLSGSQENADKYGDWFTYD«TPRALIFKRDHGTVTDV« 180
T N
XP_©15925352.1 Phospholipase B-like Putative SMIKLMRYNDYTNDPLSRCNCTPPYSAENALSARCDLNPYNGTYPFAALGHRQHGATDMK 485
PhospolipaseB-1-Pverdolaga SMIKLMRYNDYTHDPLSRCNCTPPYSAENATSARCDLNPANGTYPFGALGHRSHGGIDMK 546
R KRR R R KR KRR R R RERARR RRRRE KR AR
XP_015925352.1 Phospholipase B-like Putative LTSYELQKNYEFVATSGPTYDPLPPFQUSKSDF DKKVKHEGHPDLWQF KPTVHKUIL - 541
PhospolipaseB-1-Pverdolaga LTTGSLFKNFEFVAFGGPTYDSL PPFKWSESDFRTTERHEGHPDLIKFEPTVRKIISQ 597

RE, K KR EERE, CKEREKE OREX KK KER PREEREEEK K O0EK K

Pairwise alignments and amino acid sequences of kunitz-type serine protease
inhibitors translated from Pamphobeteus verdolaga. Residues highlighted in
grey indicate the signal peptide, while magenta blue highlighted residues,
indicates the propeptide according to Spider |ProHMM from the arachnoserver.
Residues highlighted in yellow shows cysteines potentially forming disulfide
bridges.

Kunitz-1-Pverdolaga:
MGIRNICIVISVFTVLEVLTVPPVFSADEKMDICKLPPESCIIDLRAQLKIPRWYFNGRLCTRFVYS
GCDASENNFISRAQCRAKCGQARRRIRVPKT

CLUSTAL 0(1.2.4) multiple sequence alignment

B27BB6_Kunitz-type-theraphotoxin-Hs1b MGIARILSAVLFLSVLFVVTFPALLSADHHDGRIDTCRLPSDRG- - - -RCKASFERWYFN 56
Kunitz-1-Pverdolaga MGIRNICIVISVFTVLFVLTVPPVESAD- **EﬂMDI(XLPPESCIIDLRAQL\IPQNYFN 57
FEk * . « o EFER L E X . o EEE w0k KL EE o EEEEE
B27BB6 Kunitz-type-theraphotoxin-Hsib GRTCAKFIYGGCGGNGNKFPTQEACMKRCGKA--------- 88
Kunitz-1-Pverdolaga GRL(TRFVYSG[DASENNFISRAQCRA}(GQARRRIRVPKT 98
& ¥« KoK RE e . .

Kunitz-2-Pverdolaga:
MGVRTVFLLEVAFSFAAGDLQNPIRDEVCSLKAEPGIPGKNIMCLAYFPKYYFNSAVGYCEKFI
FGGCGGNANSFSTKEECEKFCGSDDKR

CLUSTAL 0(1.2.4) multiple sequence alignment

WAVSHO Kunitz-type U19-barytoxin-Tlia MNFELTYVSSLLLGTCLANQADVVPSDCNL PADAGMCYAYFPMFFYDASSRKCLNFIYGG 66
Kunitz-2-Pverdolaga MGVRTVF - - - - - - oo oo oo LLFVAFSF-------—------ 15
® . ¥ L .
WAVSH9_Kunitz-type_U19-barytoxin-Tlla CGGNANRFWSEAECMEKCGGGGGGGGSSDGSQKTAKMLNLDLGDICSLEK - - - -~ KVGP 114
Kunitz-2-Pverdolaga 000000 e AAGDLQNPIRDEVCSL\AEPGIPG&NIH 43
L2 )
WAVSH9_Kunitz-type_U19-barytoxin-Tlla CKAHMPRYYFMRETGLCEEFIYGGCSGNHNNFQTKEQCESFCAPGNSPRPEEETRKRTKQ 174
Kunitz-2-Pverdolaga CLAYFPKYYFNSAVGYCEKFIFGGCGGNANSFSTKEECEKFCGSDDKR------------ 91
‘44::<:f R K l=< Cﬁ 4* %<€.%<< Flﬁ Cﬁf:%‘Flﬁ<. et
WAVSH9_Kunitz-type_U19-barytoxin-Tlla Sy 176
Kunitz-2-Pverdolaga -- 91

Kunitz-3-Pverdolaga:
MGIRNICSVISVETVLFALTFPPVFLAGYHLDICRQRPDRGMCLVNMERWFFNGRFCSTFVYGG
CGGNGNNFISKAQCMARCARG
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CLUSTAL 0(1.2.4) multiple sequence alignment

P@DJI76|VKT4 Kunitz-type-theraphotoxin-Hsle
Kunitz-3-Pverdolaga

MGIARILSAVLFLSVLFVVTFPALLLADHHDGRIDTCRLPSDRGRCKASFERWYFNGRTC
MGIRNICSVISVFTVLFALTFPPVFLAGYH- --LDICRQRPDRGMCLVNMERWFFNGRFC

EEE N e EEE JEEE .. EE ok E o OEE EEE R CEEE L EEER K

60
57

P@DJI76|VKT4 Kunitz-type-theraphotoxin-Hsle
Kunitz-3-Pverdolaga

AKFIYGGCGGNGNKFPTEKACMKRCAKA
STFVYGGCGGNGNNF ISKAQCMARCARG

o EeEEEEEEREE.E .. KR EEE.

88
85

Kunitz-4-Pverdolaga:
MLLMILVVASFQHSNADANGIDLCELDKEPGSCTSVINRYYFNRYSRRCERFIYTDCGGNSNNF
HYEFECERTCPGDLYIGDVCSLPKKVGPCRAAMPRYYFNKETGRCETFTYGGCSGNYNNFETK
EQCNSYCFQG

CLUSTAL 0(1.2.4) multiple sequence alignment

WAVSH9_Kunitz-type U19-barytoxin-Tlla
Kunitz-4-pPverdolaga

MNFELIYVSSLLLGICLANQADVVPSDCNLPADAGMCYAYFPMFFYDASSRKCLNFIYGG
HLLHILVVA————SFQHSNADANGIDLCELDKEPGSCTSVINRYYFNRYSRRCERFIYTD

L . .* LR * K . *** EE 23

60
56

WAVSH9_Kunitz-type U19-barytoxin-Tlla CGGNANRFWSEAECMEKCGGGGGGGGSSDGSQKTAKMLNLDLGDICSLEKKVGPCKAHMP 120

Kunitz-4-Pverdolaga CGGNSNNFHYEFECERTCPG------------------ DLYIGDVCSLPKKVGPCRAAMP 98
T A cE Rk R RRRERK, R KR

WAVSHS Kunitz-type U19-barytoxin-Tlla RYYFNRETGLCEEFIYGGCSGNHNNFQTKEQCESFCAPGNSPRPEEETRKRTKQSY 176

Kunitz-4-Pverdolaga RYYFNKETGRCETFTYGGCSGMNYNNFETKEQCNSYCFQG- -~~~ 137

MEEEE , EEE EE E CERECEREE.EEE . EEHEE.E.E R

Kunitz-5-Pverdolaga:
XYFLRNGCPSSTVCETTHSLGISRGNCCDSINSCHLIAKFPNXAEMHFTLACVESLFCGICFANH
NVPDTDCSLPPDAGMCYAYFPMFFYDAPSGACINFIYGGCGGNANRFWTEEECMNRCAGVG
GTTKEPADEEKGPIFLGPVDEGKGTISQKPIDEGKEVIIQKPVDEGKGAIYPQPTGGGKGVIFPQ
PVAGGKGVIFQQPVGGGKGVTVQHAPQADICNQEKQPGNCSSQIIRYYFDKDSKKCDTFMYS
GCGKNDNNENYKFECERTCSGEHDIGDTCNFKQDSGPCRAFFPRFYFSGESGQCEQFIYGGCQ
GNHNNFKTKEECLQFCTSGKGSPLP

CLUSTAL O(1.2.4) multiple sequence alignment

KFMB546@.1 kunitz-type serine protease_inhibitor MRALILLCAVTVAFASQDVCPENEHFEQCGTACPDNCENYRDTARPCVLMCISGCFCDKG 60
Kunitz-5-Pverdolaga = =000 e - 2]
KFM6546@.1_kunitz-type_serine_protease_inhibitor FVRGEDGRCIKPESCPSQAEIVCPANQHFERCGTACPDT - - -CEN- - -YQ-DTLRPCVLM 113
Kunitz-5-Pverdolaga ~  o------ X¥FLRNGCPSST - -VCETTHSLGISRGNCCDSINSCHL TAKFPNXAEMHFTLA 51
LokEE . oEE * ke * *
KFMB546@.1_kunitz-type_serine_protease_inhibitor CVPGCFCDKGLVKAKDGSCIKPESCPSQAKPLVQNCEDKPERGMCLAYIPSYYYDKETGT 173
Kunitz-5-Pverdolaga CVFSLFCG-- -~ ICFAN--- - HNVPDTDCSLPPDAGMCYAYFPMFFYDAPSGA =L
*% ok & . .k *e HEE e kK -k
KFMB546@.1_kunitz-type_serine_protease_inhibitor CKKFIYGGCQGNGNRYATEEECMEK CKGVTLAQTKSDDVCELPAVTGPCRALFHRYY - - - 230
Kunitz-5-Pverdolaga CINFIYGGCGGNANRFWTEEECWNRCAGVGGTTLEPADEEFGPIFLGPVDEGKGTISQF 156
*ocokdookokdk ok ke . Kok * . .k ok - - -
KFMB546@.1 kunitz-type serine protease_inhibitor -------- FDSASGQCKKFIYGGCRGNENN- -FKT-------- LKECERTCGAGGVLGLA 272
Kunitz-5-Pverdolaga IDEG{EVIIQLPVDEGVGAIYPQPTGGG{GVIFPQPVAGGKGVIFQQPVGGGKGVTVQHA 216
KFMB546@.1_kunitz-type_serine_protease_inhibitor LDRPDCDKAPETGVCRAYIRRFYYDQKEGMCKTF IYGGCGGNRNNFVTEEECYNKCGALA 332
Kunitz-5-Pverdolaga PQADICNQEkQPGN[SSQIIPYYFD(DS{{(DTFHYSG[GKNDNNFNY(FE(EPT(SGEH 276
. LoE o E k. E_Kkk KKK K OREE . XX K
KFMe546@.1_kunitz-type_serine_protease_inhibitor 5-MSACQQEKETGPCKAAFRRFYYNKQTGECEPF IYGGCQGNSNNF LDKEDCEAVCKA- - 389
Kunitz-5-Pverdolaga DIGDTCNFRQDSGPCRAFFPPFYFSGESGQCEQFIYGGCQGNHNNF<T<EE(LQFCTSGk 336

KFMB546@0.1_kunitz-type_serine_protease_inhibitor
Kunitz-5-Pverdolaga

sodokk LR R ok, DR RRRRERRRRE REE kR *

389
GSPLP 341
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Kunitz-6-Pverdolaga:
VISVETVLLALTEPPLESADHHLDICELPADSGTCFVRLHRWYFNGESCTKFLYRGCGGNENHF
MTEVECMAKCGGA

CLUSTAL 0(1.2.4) multiple sequence alignment

B27BB6_Kunitz-type-theraphotoxin-Hs1b MGIARILSAVLFLSVLFVVTFPALLSADHHDGRIDTCRLPSDRGRCKASFERWYFNGRTC 60

Kunitz-6-Pverdolaga  —------- VISVFTVLLALTFPPLFSADHH———LDICELPADSGTCFVRLHRL\JYFNGESC 49
:x#:.:<¥¥ ¥ EdkEk :'{ s:’*sz * ¥k % .. FHORKER 3

B27BB6 Kunitz-type-theraphotoxin-Hs1b AKFIYGGCGGNGNKFPTQEACMKRCGKA 88

Kunitz-6-Pverdolaga TKFLYRG(GGNENHFHTEVECNAKCGGA 77

LK REGKERE . . ¥k LEE K

Kunitz-7-Pverdolaga:
XTSCKGIKESCTLDRAEAKEICMMPKEIGPCRGYFHRWYFDVNTLTCVTFVYGGCRGNNNNF
EFQRDCVRTCEPLFKASGNEDPSNVSTHDVAQGNSPIDCMVTPWX

CLUSTAL 0(1.2.4) multiple sequence alignment

XP_002435922.1_secreted_protein_Kunitz_domain_(Partial) = --—---------—--——- FPEICLLPKDIGPCRGYFPRWYYDSTKRMCLQFVYGGCRGNRN 43
Kunitz-7-Pverdolaga XTS(KGIKES(TLDRAEAKEICHMPKEIGPCRGYFHRWVFDVNTLT[VTFVYGG(RGNNN 60
Rk RE L ARRRRRRR KRR K, REARERERR %
XP_882435922.1 secreted protein Kunitz_domain_ (Partial) RFERYSECNKMCEVTISR- === -—=-----mommmmmmm oo 61
Kunitz-7-Pverdolaga NFEFQRDCVRTCEPLFKASGNEDPSHVSTHDVAQGNSPIDCMVTPIWX 107
% .%o, owmm

Kunitz-8-Pverdolaga:
DAGTCFASIPRWYFTGSKCRSFIYGGCGGNANNFDTELXMPKEMWKEMKRVTSHFTTETGTA
QNPSSGYLEVFEEVRIV

CLUSTAL 0(1.2.4) multiple sequence alignment

B27BB6 Kunitz-type-theraphotoxin-Hs1b MGIARILSAVLFLSVLFVWTFPALLSADHHDGRIDTCRLPSDRGRCKASFERWYFNGRTC 66
Kunitz-8-Pverdolaga = =000 e DAGTCFASTPRWYFTGSKC 19
E I 3 :<'{: '{$=<$:l>< £
B27ZBB6_Kunitz-type-theraphotoxin-Hsi1b AKFIYGGCGGNGNKFPTQEACMKRCGKA- - - -~ - - - - - - oo o e 88
Kunitz-8-Pverdolaga RSFIYGGCGGNANNFDTELXMPKEMWKEMKRVTSHF TTETGTAQNPSSGYLEVFEEVRIV 79

dokckkokokoksok kaok k. # *

Kunitz-9-Pverdolaga:
QVATLHPPEAEKENLRNYVQRFPTGVVMKSSLGVCELEKNSGPCAKSYKRWYYDAISKDCLP
FSYGGCLGNENRFRTKAACEETCKN

CLUSTAL O(1.2.4) multiple sequence alignment

XP_©11135446.1 kunitz-type_serine protease inhibitor  ----------—- MGLKSCLLFTLIIVGILSHEIVAKPSSICQLPKVVGPCRASLKRYRYD 48

Kunitz-9-Pverdolaga QVATLHPPEAEKENLRN------ WQRFPTG\NHKSSLGVCELEKNSGPCAKSYKRHYYD 54
*, xox o2 RER % RE,

XP_011135446,1_kunitz-type_serine_protease_inhibitor STTGQCEEF TYGGCKGNENNFITREVCQENCINN 82

Kunitz-9-Pverdolaga AISKDCLPFSYGGCLGNENRFRTKAACEETCKN 87

DE K REEX RRXKE K K, K. E E X

Kunitz-10-Pverdolaga:
XLKLPPKMMKLLWVNLLLLVLATCLCSEKTDKTNNGICNQRMDSGNGNQRITHFYYDTGRQ
KCHPFPYSGRGGNKNNFSTMQECKKRMP
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CLUSTAL 0(1.2.4) multiple sequence alignment

XP_012272912.1_kappaPI-actitoxin-Avdzd  --————---—- MIANFVLPLVLLACLCAAAPSKTAPTVCELPMVKGNCRALMPRYRYDSRA 50

Kunitz-1e-Pverdolaga XLKLPPKMMKLLNVNLLLLVLAT(LCSEKTDKTbNGI(NQRNDSGNGNQRITHFVYDTGR 60
. cE EkE LkEk, Lk .

XP_912273912.1 kappaPI-actitoxin-Avd3d KDCLPFNYGGCGGNRNNFLSREQCMETCKGY 81

Kunitz-1@-Pverdolaga QKCHPFPYSGRGGNKNNFSTNQECKKRHP*f 89

o KRR K R kiR .Rkk . 4.3

Kunitz-11-Pverdolaga: MRKSIMGTQVQGFRSSSPGALMSRVMASTTLCFFSGKVYLQA

CLUSTAL 0(1.2.4) multiple sequence alignment

B27BB6_Kunitz-type-theraphotoxin-Hs1b -~ MG----- TARTILSAVLFLSVLFVWTFPALLSADHHDGRIDTCRLPSDRGRCKASF 50
Kunitz-11-Pverdolaga MRKSIMGTQVQGFRSSSPGALM- - - - -~ SRVMAST 29
¥ . *. ¥ R
B2ZBB6_Kunitz-type-theraphotoxin-Hs1b ERWYFNGRTCAKFIYGGCGGNGNKFPTQEACMKRCGKA 88
Kunitz-11-Pverdolaga TLCFFSGKWLQA ————————————————————————— 42

kK

Kunitz-12-Pverdolaga:
MLLRNDVSRRRIMIKVSRQRFSLLTFDLEDFCTAKDENNTDCQTLPAGDPTCYYDNCPMFYYD
TSSSTCMNVEYGGCGGKANRFWTEKECTDQCKNKEDDVANGAASEYSGIVSWLKVKYSPFL

CLUSTAL 0(1.2.4) multiple sequence alignment

WAVSH9_Kunitz-type_U19-barytoxin-Tlla =  -------------——---- MNFELIYVSSLLLGICLANQADVVPSDC-NLPAD-AGMCYAY 40
Kunitz-12-pPverdolaga HLLRNDVSRRRIHIKVSRQRFSLL*fTFDLEDF(TAKDEN fNTD(QTLPAGDPTCYYDN 56
L - H # . «EHE ﬁﬁ
WAVSH9_Kunitz-type_U19-barytoxin-Tl1la FPMFFYDASSRKCLNFIYGGCGGNANRFWSEAECMEKCGGGGGGGGSSDGSQKTAKMLNL 160
Kunitz-12-Pverdolaga CPHFYYDTSSSTCMNVEYGGCGGKANRFHTEKECTDQCKNKEDDVANGAASEYSGIV—-— 113
e T
WAVSH9_Kunitz-type_U19-barytoxin-Tlla DLGDICSLEKKVGPCKAHMPRYYFNRETGLCEEFIYGGCSGNHNNFQTKEQCESFCAPGN 160
Kunitz-12-pverdolaga - SWLKWKYSPFL - - - == - - —m oo oo oo 124
. o= =
WAVSH9_Kunitz-type_U19-barytoxin-Tl1la SPRPEEETRKRTKQSY 176
Kunitz-12-pPverdolaga @ 0 @ —---eeeoooo-o- 124

Kunitz-13-Pverdolaga:
MGIARIFSVVSLESVFLALTFPPLESADHHEGTDICYLPPERGVCKAYSEQWHFNGRRCAKFVF

GGCGGNANRFPTKDECIRRCRKA

CLUSTAL 0(1.2.4) multiple sequence alignment

P68425 Kunitz-type-theraphotoxin-Hsla MGIARILSAVLFLSVLFVVTFPALLSADHHDGRIDTCRLPSDRGRCKASFERWYFNGRTC 60

Kunitz-13-Pverdolaga MGIARIFSVVSLFSVFLALTFPPLFSADHHEG-TDICYLPPERGVCKAYSEQWHFNGRRC 59
EEERKE K K kK. REE K ERERR KR K E KR kR RRE R % RREE F

P68425_Kunitz-type-theraphotoxin-Hsla AKFIYGGCGGNGNKFPTQEACMKRCAKA 88

Kunitz-13-Pverdolaga AKFVFGGCGGNANRFPTKDECIRRCRKA 87

BRE. L EKKEOERER R, REkE. . K. .KE KK

Amino acid sequences of Hyaluronidases translated from Pamphobeteus
verdolaga. Residues highlighted in grey indicate the signal peptide, while
magenta blue highlighted residues, indicates the propeptide according to
Spider IProHMM from the arachnoserver. Yellow highlighted residues indicate
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the cysteine position on hyaluronidase-like sequence (Cysl17, Cys176, Cys183,
Cys196, Cys218, Cys307, Cys332, Cys337, Cys343, Cys372, Cys374 and Cys383).

Hyaluronidase-1-Pverdolaga:
PRMYQSKLLQGLFPNSKDLPDSVLLLDESEGAVKVIGHSRLSRVLEDNRGCWIASVIISKEKRG
QGLGKFLMMKTEEYAKVLGLTTAYLNTRDKQGFYEHLGYSYCNPVSPHKGSFSMNGVGHLS
NFHRQVLRRCEEGETNHSGSPVGDPKIAKSSSVSSAKTSTPPLPPPPPPPPSSSNVKTDCFTSATG
HNWMKKYL

Hyaluronidase-2-Pverdolaga:
MSVTLFLLLLLPCYTRQAEDPTVFTVRWNVPTIQCRKTYGMDFVPLLKSYGILVNSGDEFKGEV
NTIFYESQLGLYPHLDQSGQRVNGGIPQLGDLPEHLKNAREDINKAIPDINFNGLGIIDWESWR
PVWNFNWGALKKYQDESFQEALKQHPGWTNDSLWQLAQQEWETSAKNFMLETLRLAQTM
RPNSLWCYYLFPDCYNYNGQTPREFRCPSIVVTGNNQLSWLWHESKAVCPSLYVADGYLQKY
TFEQRTWYVDGRLKEALRVAPNSQLYPYIGYGYGVTPGAMVPEDDFWRILAQVASAGSSGTVI
WGASATLRSKDNCQLLQKYVKDILGPSVTIVKENAERCAKTMCNGKGRCTWLNDPNVIAWR
VYLDRNKHPFQRSEITCHCVEGYSGRYCDVQRRVINQTKLRVSFKLSDLYTYLRRLLDN

Amino acid sequences of Lycotoxin translated from Pamphobeteus verdolaga.
Residues highlighted in grey indicate the signal peptide, while magenta blue
highlighted residues, indicates the propeptide according to Spider|ProHMM
from the arachnoserver. Yellow highlighted residues indicate the cysteine
disposition commonly described in the ICK peptides.

Lycotoxin-1-Pverdolaga:
MEGRTKLLFLIAVESIMHVITAELYCPQRLRIYCYVRTDRCCSDSDCGGGTICCEENCGNTCRTP
RIIQSGGTRVDPSQICKIG

Lycotoxin-2-Pverdolaga:
MDRLLLMLFVTLAVLAQVLIVSPEMATSDADREILADYPDVTRYLYYNRKRSCIKRGGSCDHR
PNDCCYNSSCRCNLWGTNCRCQRMGLFQKWGK

Lycotoxin-3-Pverdolaga:
MGKITEVLLIFLICVLAIALVISAEVYCPAKSSIICKRSITKCCSDQDCPRGRICCQENCGNQCNIP
SSVQTNGSKVVLSDTCKIGQF

Lycotoxin-4-Pverdolaga:
XNARARSMDFLLDADNREATLPPENKLGSGQGRVKSEHELRIERSLQNLTIPDWYKQSPW
SKKPKEGFILRRX

Amino acid sequences of CRISP proteins translated from Pamphobeteus
verdolaga. Residues highlighted in grey indicate the signal peptide, while
magenta blue highlighted residues, indicates the propeptide according to
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Spider | ProHMM from the arachnoserver. Red highlighted residues indicate the
cysteine disposition commonly described in the ICK peptides.

CRISP-1- Pverdolaga:
MNHVVLLVLLAVTICYAVPRLSRPKIYGNAIPYRDLDTSNGATKKKIVLMHNFFRSRVQPSAS
DMLAMSWHEGAAEDAQRWAESCQLLLHDNTTGRWTQDFGTCGQNIFVANVQVPWFFAAK
VWFLERDNFTYGKNVNDPDVVGHYTQMVWYSTHRVGCGFHYCGPDVTKVPYYSYVCNYCP
IGNHPERFDRPYTRGKPCSACPGQCKFKKLCTNTCPHADTWINCRELNETWHDWLCGNEQN
EGHQACKATCYCEGAIR

CRISP-2- Pverdolaga:
MRIRVILMLSWLWLGVSDGSCPALYRRYSKAHTYCLPPKSSSTILKSGISKSDIETIVRVHNELRS
KVATGEETTYSMPKASNMROMVWDSELAAVAQKHANQCLFKHDCNNCRKVKNFDVGQON
LFKRNPFSVPPQPTWAQAVTDWYSEVNVFDQGQIDGFIDGEGPPQTGHFTQDIWAESWRVGC
GYSVCEEGNVLLELYTCNYGPAGNGENDPIYERGDPCTNCPLNSCCGSSCSGGTSYPGLCRISG
ENAPQYNRPEGLTFYCSFNNEHDCAKTVTGHNKWQVSKTLSGSYIGIVLNGGESSTLSFKNPA
KVPQKPLCFIINYRTGPQVDGEEVSGTANVIFKAGGSTFPSELNSNGFQSFTKFSITLGWNMPT
MIDISISVPEGGSSRYLEIKDMSATKESARTMALSSLLSGHYARTMELSSLLSGHYARTMELSSLL
SGHYARTMX

CRISP-3- Pverdolaga:
MLEMSWHKEAQESAQRWAEECQILTYDGILGKYVEDYGSCGQNIFVSNEKVPWTFVGEAWF
AERYDFSYGSYNNSVSEVGHYTQMVWNGSHRLGCGFHYCAKDVKKPFYNYVCNYCPMGND
PKRLGMPYSSGKPCSECIKHCKYKKLCTNTCPYADLWVNCAQLNVTWNDWLCSNPEHQRH
RGCRATCLCPGKVI

Amino acid sequences of Hephaestin-like protein translated from
Pamphobeteus verdolaga. Residues highlighted in grey indicate the signal
peptide, while magenta blue highlighted residues, indicates the propeptide
according to Spider | ProHMM from the arachnoserver. Red highlighted residues
indicate the cysteine disposition commonly described in the ICK peptides.

Hephaestin-1- Pverdolaga:
MPTNLKIAIALTAAVMALVTAVILAVVLTSAKSVKTEAQQNVRTFYFAAEEVLWDYAPRETD
LLKERREDAGSSLEESEDPLRLGKRYKKAVFREYTDSTYSEAKSHPEWLGILGPLIETEVGDIVKI
NVYNNATHPVSLHTHGARYLKHHEGAFYQDNTPDKRDDKVFPGENYTYTWQISENRGPTES
DTPCMLWAYHSHVSGDEDIHTGLLGPLLICRQGYLDTMYEHSEFSGRRHFVLLFLIFDENQSW
YLDENIAVKRTNTTQGNTEEIKENEQFQESNLMYSVNGLMYDNLKGLRMCHGSQVTWYLMG
MGNEADIHAITFPGHPLLVREHRTDVVHLFPAKFESALMTSNREGSWPIKCEVGDAHIVGME
ARFSVRQCGNRNTSEMSSQTGQVREFFIAAEETVWNYAPTGINKMNGIPLLNDSEAAPFFERG
ENRIGGTYKKVVYRGYMDQHFTEPLHHPAHLGLLGPTIRAEVGETVRVHFFNKATKAYAFQL
TAFVCSDCEMAGQNKSVAPSGNRTYSFVIREDLGPSPKDPQCIPWRYFSAVEHLKDIYGGLNG
VLLICRPGTLKADGTQKNVDKEFTLMFAVMDENKSPYIDENIAEYTTSGDNVDKEDEDFVESN
LMHSINGLMYGHLDGLEMCVNDNVSWNLFAIGAVVDMHVVYFSGNTILRDGLYRDTVDVM
PSGHQIVSMNPDLLGKWPMTCRTNDHLRGGMKARYEVKSCNHNGDVLSGGSQDLTADDKI
RKYFIAAVDEEWDYAPFDYHIVTGENLTENENSRIFVTRDATHIGSKYMKTLYREFTDSSFSQR
KTRTPEEEHLGLLGPVIKAEVGETIQVVFRNKASRKFNIHTHGLPENSSQLYGVEPGGTQTYIW
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KVPQRSGPTPGSFNCSSWMYYSAVDSIKDINTGLVGPLIICNPGILTNSGSRTDVDKEEFSVLFTVF
DENESWYLEENVNNYCFEPEKVDVEDEDFKESNLKHSLNGLLYGALRGLGGTVGDTVAWYL
MGLGNEIDIHTAHFHGMSFVEKDDPLAGPKGHKADVTDLFPGIFRTVEMTFDTPGTWLFHCH
VDDHLKGGMIALVTVNDRNATTLH

Hephaestin-2- Pverdolaga:
XGSKGTAFMRLSCPGRIEPEASGQRPLHYSVNGRIYGTLEGLVAKNGTKTAWYLLGMGSEDDL
HTAHFHGQTFLQRTDTVRRGDVVDLFPGYFDTVEMINDNPGTWILHCHVDDHMRYGMAAL
FTVTP

Amino acid sequences of venom metalloproteinase translated from
Pamphobeteus verdolaga. Residues highlighted in grey indicate the signal
peptide, while magenta blue highlighted residues, indicates the propeptide
according to Spider | ProHMM from the arachnoserver. Red highlighted residues
indicate the cysteine disposition commonly described in the ICK peptides.

Metalloproteinase-1- Pverdolaga:
XGKHVVYKRKFPPIVKGLPTDYVTMDSEKMLNNTKHRSKRQAVPDTVWPEVLLVVDYETFIL
HGGNSRDVKRYFISFFNGVDLRYKLLHHPRVRISLAGMIVAKDRDATPYLERNRLRPPNADAV
DAAGALTDMGKYLYREHRLPTYDLAVVITKLDMCRRRFPGGRCNRGTAGFAYVGGACVVN
KRLEKVNSVAIIEDSGGFSGIIVAAHEIGHLLGCVHDGSPPPSYLGGPGATHCPWEDGFIMSDL
RHTERGFKWSSCSVEQFKHFLHGETATCLYNFPHENDLLVRVLPGTMLTLDEQCKRDRGTTA
CFKDARVCAQLFCFDTASGYCVSYRPAAEGSPCGDGQVCKNGRCLAEIENIIPDFSHVTETYVE
AEERMDRSEEEITKSTDTTTFPSRRARIRRLYRGPNRSLRSTVPKENLPTISTGFPKKNDPSRNMK
TRL

Section S2. Full-length translated sequences for putative protein ORFs
corresponding to proteins matching housekeeping and cellular process proteins.

Amino acid sequences of contig c6436_g1_il translated from Pamphobeteus verdolaga.

MCDDDVAALVVDNGSGMCKAGFAGDDAPRAVFPSIVGRPRHQGVMVGMGQKDSYVGDEA
QSKRGILTLKYPIEHGIVINWDDMEKIW

Amino acid sequences of contig ¢62193_g1 il translated from Pamphobeteus
verdolaga.

TQIMFETENTPAMYVAIQAVLSLYASGRTTGIVLDSGDGVSHTVPIYEGYALPHAILRLDLAGR
DLTDYLMKILTERGYSFTTTAEREIVRDIKEKLCYVALDFEQEMATAASSSSLEKSYELPDGQVIT
IGNERFRCPEALFQPSFLGMESCGIHETTYNSIMKCDVDIRKDLYANTVLSGGTTMYPGIADRM
QKEITALAPSTMKIKIIAPPERKYSVW

Amino acid sequences of contig ¢13011_gl_il translated from Pamphobeteus
verdolaga.
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XEKIWHHTFYNELRVAPEEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYA
SGRTTGIVLDSGDGVSHTVPIYEGYALPHAILRLDLAGRDLTDYLMKILTERGYSFTTTAEREIV
RDIKEKLCYVALDFEQEMATAASSSSLEKSYELPDGQVITIGNERFRCPEAMFQPSFLGMESCGI
HETTYNSIMKCDVDIRKDLYANTVLSGGTTMYPGIADRMQKEITALAPSTMKIKIIAPPERKYS
VWIGGSILASLSTFQX

Amino acid sequences of contig ¢15096_gl_i3 translated from Pamphobeteus
verdolaga.

MEASHVTEDHINDESRSESTNSMSHSRKYYRATQHRVFVNRSLHLEKIKFFGFDMDYTLAQYN
SPEYEALQFRLMVGRMISIGYPAELKDFEYDPTFPIRGLWFDTTYGNLLKVDAYGNILVCCHGF
QFLKTSEIYNLYPNKFIQHDESRIYILNTLFNLPEAYLLACLVDFFSNSPQYTPSKTGIKTGNIFMS
YKSIFQDVRDAIDWVHMQGSLKEETVNNIDKYVNKEDRLPMLFDRIHEVGKKTFLLTNSDYD
YTAKIMSYLFDHPKSGGRDWKSYFDYILVDARKPLFFGGGTTLRQVDTGTGALRIGIHVGPLH
PGQVYSGGSCDVFTSLIGAKGKDVLYVGDHIYGDILKSKKTRGWRTFLIVPELOQREVHVWTSK
WQLFNRLQELDIQLGDTYKDLDSSCKDEPDISELRMAIREVSHELDMSY GILGSTFRSGSRQTEFF
ANQICHYADLYACTFLNLMYYPFSYMFRAPPMLMPHESTVEHDEGSIVNGEAYELEEEQVQE
PMRRRSRLEHSESSVPHLFAETPEAVTHHHDTDDDEDTDKSGEH

Amino acid sequences of contig ¢27174_gl_il translated from Pamphobeteus
verdolaga.

MAKVPAIGIDLGTTYSCVGVFQHGKVEIIANDQGNRTTPSYVAFTDTERLIGDAAKNQVAMN
PSNTVFDAKRLIGRRFEDPSVQSDMKHWPFDVVSDSGKPKIQVEYKGETKTFYPEEISSMVLTK
MKEIAEAYLGKTVTNAVVTVPAYFNDSQRQATKDAGTIAGLNVLRIINEPTAAATAYGLDKK
GQGERNVLIFDLGGGTEFDVSILTIEDGIFEVKSTAGDTHLGGEDFDNRMVNHFVQEFKRKHKK
DLTTNKRALRRLRTACERAKRTLSSSTQASIEIDSLFEGVDFYSTITRARFEELNADLFRSTLEPVE
KALRDAKLDKAQVHDIVLVGGSTRIPKIQKLLQDFFNGKDLNKSINPDEAVAYGAAVQAAIL
NGDKSEQVOQDLLLLDVTPLSLGIETAGGVMTVLIKRNTTIPTRQTQTFTTYSDNQPGVLIQVYE
GERAMTKDNNLLGKFELTGIPPAPRGVPQIEVTFDIDANGILNVSAVDKSTGKENKITITNDKG
RLSKEEIERMVKDAEKYKDEDDKQKCRISSKNSLESYAFNVKSTVEDDKLKEKISEDDKKKVLD
KVNETLRWLDSNQLADKEEYEHKQKELEGVCTPHTKLYQGAGGAPGGMPGFPGAGAAPGG
GGTGSGGPTIEEVD

Amino acid sequences of contig c¢15743_gl il translated from Pamphobeteus
verdolaga.

MPAIGIDLGTTYSCVGVFQHGQVEINANDQGNRTTPSYVAFTDTERLIGDPAKSQVVLNPENTV
FDAKRLIGRKHDDPKIASDLKHWPFQVCDAGGKPKISVMYKGEKKLFNPEEISAMVLTKMKE
TAEMYLGEKVTEAVITVPAYFNDSQRQATKDAGIIAGLNVLRIINEPTAAALAYGLDKNLQGE
KNVLIFDLGGGTFDVSVLTIDEGSLFEVRATAGDTHLGGEDFDNRMVNHFIEEFKRMHKKDL
QGNARALRRLRTACERAKRTLSSGTEASIEIDALYQGIDFYSKITRARFEELCMDLFRSTLEPVEK
ALTDAKMDKNSIHDVVLVGGSTRIPKIQKLLRDFFNGKELCMSINPDEAVAYGAAVQAAVLT
GDKSEKIRDVLLVDVAPLSLGIETAGGVMTKIVQRNSRIPCKTSQIFTTYSDNQPGVTIQVFEGE
RAMTKDNHLLGKFDLSGIPPAQRGVPQIEVTFNLDANGILQVSACDKGTGKLQSIQITNDKGR
LTKEEIERMLAEAEKYQQEDEKQREKVSARNSLESYVYSVKQAASSVDNNRLSETDKKKVNDT
CDDVIRWLDNNTLAEKEEIEYKMKEVQSQLSPIMTKLHQAGGSPNNYSENSSATSSGPTVEEV
D
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Amino acid sequences of contig ¢10792_gl_i2 translated from Pamphobeteus
verdolaga.

MAKVPAIGIDLGTTYSCVGVFQHGKVEITANDQGNRTTPSYVAFTDTERLIGDAAKNQVAMN
PSNTVFDAKRLIGRRX

Amino acid sequences of contig ¢2143_g1_i2 translated from Pamphobeteus verdolaga.

MARTKQTARKSTGGKAPRKQLATKAARKSAPSTGGVKKPHRYRPGTVALREIRRYQKSTELLI
RKLPFQRLVREIAQDFKTDLRFQSAAIGALQEASE

Amino acid sequences of contig c16774_gl _i2 translated from Pamphobeteus
verdolaga.

XGKQLEDGRMLSDYNIQKESTLHLVLRLRGGMQIFVKTLTGKTITLEVEPSDTIEN VKAKIQDK
EGIPPDQOQRLIFAGKQLEDGRTLSDYNIQKESTLHLVLRLRGGMQIFVKTLTGKTITLEVEPSDTI
ENVKAKI

Amino acid sequences of contig ¢17180_g4_il translated from Pamphobeteus
verdolaga.

MCDDDIAALVVDNGSGMCKAGFAGDDAPRAVFPSIVGRPRHQGVMVGMGQKDSYVGDEA
QSKRGILSLKYPIEHGIITNWDDMEKIWHHTFYNELRVAPEEHPILLTEAPLNPKANREKMTQI
MFETFNAPAMYVAIQAVLSLYASGRTTGIVLDSGDGVSHTVPIYEGYALPHAILRLDLAGRDLT
DYLMKILTERGYSFVTTAEREIVRDIKEKLCYVALDFEQEMATAASSSTVEKSYELPDGQVITIG
NERFRCPETLFQPSFIGMESVGIHETTENSIQKCDIDIRKDLYANTVLSGGTTMYPGIADRMQKE
ITALAPSTMKIKITAPPERKYSVWIGGSILASLSTFQOMWISKQEYDESGPSIVHRKCF

Amino acid sequences of contig c16820_gl_ il translated from Pamphobeteus
verdolaga.

AAATAYGLDKKGQGERNVLIFDLGGGTFDVSILTIEDGIFEVKSTAGDTHLGGEDFDNRMVNH
FVQEFKRKHKKDLTTNKRSLRRLRTACERAKRTLSSSTQASIEIDSLFEGVDFYSTITRARFEELN
ADLFRGTLEPVEKALRDAKLDKAQIHDIVLVGGSTRIPKIQKLLOQDFFNGKDLNKSINPDEAV A
YGAAVQAAILNGDKSEQVQDLLLLDVTPLSLGIETA

Amino acid sequences of contig ¢9831_g1_il translated from Pamphobeteus verdolaga.

XLNGSPIPLLPCADSRKFLPLLVEASHSRVTVYLSGVLNYLLYNPAVQLIKSNMPAIGIDLGTTY
SCVGVFQHGNVEITANDQGNRTTPSYVAFTDVERLIGDPAKSQAAMNPENTVFDAKRLIGRRY
DDPKIAADIKNWPFEVCNVGGKPKVGVLYKGENKMFNPEEISAMVLTKMKETAEMYLGEKV
TDAVVTVPAYFNDSQRQATKDAGAIAGLTVLRIINEPTAAALAYGLDKNLKGEKKVLIFDLGG
GTFDVSILTIDEGSLFEVKATAGDTHLGGEDFDNRMVNYFVEEFHRKHKKDLRSSPRAIRRLRT
ACERAKRTLSSSTEAGIEVDAIFEGIDLYSKISRARFEELCIDLFRSTLEPVERALSDAKMNKASIH
DVVLVGGSTRIPKIQKLLRDFFNGKELCMSINPDEAVAYGAAVQAAVLSGDTSKNIRDVLLVD
VIPLSLGIETAGGVMTKIVGRNSRIPCKTSQDFTTYSDNQTSVIVQVYEGERAMTKDNHLLGKEF
NLSGIPPVPRGVPRIEVTENLDSNGILHVSAVEKSSGKSQSIRITNDKGRLSKQEIDRMLEDADK
YQREDEIQREKVAARNTLESYLYSVKQGADSANYSSLSPSDKAKVNNICEDAIRWLDNNSLAE
KEEILYKNKEVQAQLSPIMTKLHQRSSSGPIIEEVD
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Amino acid sequences of contig ¢16774_gl_i2 translated from Pamphobeteus
verdolaga.

XGKQLEDGRMLSDYNIQKESTLHLVLRLRGGMOQIFVKTLTGKTITLEVEPSDTIEN VKAKIQDK
EGIPPDQQRLIFAGKQLEDGRTLSDYNIQKESTLHLVLRLRGGMQIFVKTLTGKTITLEVEPSDTI
ENVKAKI

Amino acid sequences of contig c14336_gl il translated from Pamphobeteus
verdolaga.

XGIETAGGVMTVLIKRNTTIPTRQTQTFTTYSDNQPGVLIQVYEGERAMTKDNNLLGKFELTGI
PPAPRGVPQIEVTEDIDA

Amino acid sequences of contig ¢51913_gl_il translated from Pamphobeteus
verdolaga.

DIKEKLCYVALDFEQEMATAASSSSLEKSYELPDGQVITIGNERFRCPEALFQPSFLGMESCGIH
ETTYNSIMKCDVDIRKDLYANTVLSGGTTMYPGIADRMQKEITALAPSTMKIKIIAPPERKYSV
WIGGSILASLSTFQOMWISKQEYDESGPSIVHRKCF

Amino acid sequences of contig ¢2143_g1_i2 translated from Pamphobeteus verdolaga.

MARTKQTARKSTGGKAPRKQLATKAARKSAPSTGGVKKPHRYRPGTVALREIRRYQKSTELLI
RKLPFQRLVREIAQDFKTDLRFQSAAIGALQEASE

Amino acid sequences of contig c4667_g1_il translated from Pamphobeteus verdolaga.

MARTKQTARKSTGGKAPRKQLATKAARKSAPSTGGVKKPHRYRPGTVALREIRRYQKSTELLI
RKLPFQRLVREIAQDFKTDLRFQSAAIGALQEASEAYLVGLFEDTNLCAIHAKRVTIMPKDIQL
ARRIRGERA

Amino acid sequences of contig ¢15300_gl_il translated from Pamphobeteus
verdolaga.

MFLKLPDVAQLCHAXTEENSAVKHRGHFRKWLTNPVRKLSHGRLDRSSSDNPKTSVKKPCPD
PTKVVNSKEEMGNKSSSPGPPIKHAEGDIEPEVIVENTAPEVSPEAPDVNGESTDATSTCPIVIP
SSSEAEGNSSAAVNLEPEGEEPQVEQSSEDNCPLTEQSNESKFLEHEEIEKALQKRKFVLQELVT
TEKQYVKDLGSLVEGYIELMKSGEITMPEDLKNGKDKIVFEGNIEATYEWHRDLFCAELEKCLEE
PERLGLLFRRYERRLNMYVVYCQNKPKSEYIVSEYLDTFFEEARQKLGHKLQLPDLLIKPVQRI
MKYQLLLKDILKYTEKAGIEEEAQNLRKAVHIMHVVPKAANDMMNVGRLQGFDGKITGQG
KLLQQGILFISDPSTGGKMKERQVFLFEQIIIFSDSVGPKTQFSNPVYIYKNHLQVNKMSLEERSE
ESDPTKFLLKSKDPMQQGLTFVIQGASQEERDEWVANIRAILDTQLDFLRALQSPIAYQKELTK
DISAPELGSLWNPSLRKTLSHPAA AHKTVKSGSATTGPSLTSKSLRHPGRDKKVRSADVTKPKS
VSAGTSGENLKEQTDGLVKECRAHSLAVPPLTLGDQSSDSSESCNKNNGNSTPDVTSDGQRK
HSLPIEKRSNLAQQSPPKSKRNFFEGFRNTLRPKSKTDSVLSGSGESTAVSLSSSHSLDSASAAQG
KQDLSLNNKDSDMIRRWSETNPSRSVKGRRDMRWPHTLPPRLSPALCSATEDYSASQSDEIPLS
KGDTVHLISKKHSRCFVKKYSEDDDNGTTEGWVPSYVIGQDVRKNRSFRLRKLGLSMERLGH
KWTSGGDKKTETPKLNDSKNLQTPNDLPDSVVSNDEKKSLIFIESVSNMEVPEGEDATLAGRV
APADCLVVKWTLPDNSEIESKSIESDELSDSQFSPSTSPDSPMFEDIKVQAFVESDGGEFSLTIRNCA
NSYSGQYVCTVNSPFGKIQTTCHLTVLGKPTPPGRPYVVERCGDSVCLQWSPPLCTGNLQLI
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Amino acid sequences of contig ¢34105_gl_il translated from Pamphobeteus
verdolaga.

CSQLSCSFPGISSLPNFYHEVGEQHQHVGNPIVFRGKDSVSFSALSQVPPATSESSTTTVGHMNS
HTQEWSSSHQGKAGGVLRSSKSVSDLHSLPQLEDSSSFPTSVRSHTPPPNIANQVLDNEKGLKK
DSSRENDSASLPDPYFELEESERQFVDSVITDMGFPRGQVARTVKHLGTDDKKVVEHLCQIQTL

EESGYDSLEAEAALHLHDYNSDEARKYLDLLIKIQSLGFDKTARS

Amino acid sequences of contig ¢5964_g1_i2 translated from Pamphobeteus verdolaga.

XHLVPFSPLSDRDRGLRHPFGKAQYCRGVSLQPRAGKSKIAQRAPAAGESVTAIVHSQYNSPA
AMYSMNAITADTLSAHAEMIAPGVMGINFMKPEKPINTMSEVYKLVQEEEQMKGDRTPSPAA
PSOQKKPYFGSLKVAQATSPTPPSSTPPVRQVRVSAPPVKTPPPVAPKPVLKPVLKPVAPPAPAA
PTSPGVTPPQANCSDCGRFIAGIFVRLNDRTLHEECFRCSTCGTSLKNMGYVNISNKLYCDIHA
KLAAKIPPEDVSPTPPVVNAPAAPPAPAFTPAPAFTPAPPPPAPAPAQVPPPLPMPPAAVAPK
VTQTAPSPFSPQLQQTLGGDLGNLPHTPSSSGGLPFRSISPQPFRRAAGDYHKVIAPMSPPTTGS
TAAPYFPQSGPLPFEMTPYMPPEPVPSSVESSSSQQITQVSQTSQQTTQITQQTSQTSQFSVDYRK
VIAQQSGRTGTKFIWPPPKPGEAPVLESNVTPMPPTYRPPPNTQHYSPLAMQSTPSSLSQTLSFR
SVQPPVPAPPAPSAAPPAPAPPAPAPLPFVPPPLPSSFTKPAEPEPPKQEPPKSEPQATEAAPEQ
KETSKPEPPPPQPLPLPTSAPSGPSAPGFAPVLAPVVDPSSEPKPSAPQSGVPTGAGSRPAPKRG
RGQLKEQTPGSRIPICAVCGSPIRGPFVTALGKTWCPDHFHCNNVHCKAPLQDIGFVEEHGQL
YCENCYEAFLAPICNKCTVRIKGDCLNALDKQWHPECFICAYCSKPFGNTSFYLEDGLPYCEK
DWNELFTTKCVGCGYPIEAGDRWVEALNNNYHSQCFKCSICNKNLEGQSFYAKGGRPFCKA
HAR

Amino acid sequences of contig c14908_gl_i2 translated from Pamphobeteus
verdolaga.

MSYGSSYGSGRYGSGYGSSSYGSGSRRTGGSSYTPSTISSSSY VPYRRSNGGSSYGLMQSKSASYIS
PTSSPRSSISSASGTTYLSSRIPSSNSYRNSTSYDSPSYGSSKGVYKTLLDSKKSDYVPDTEERCKLT
ASRSTGSVDQDDVSDSSKEEEDDEEEEEDDDSISERAKQKYGSSTSLPDTSSEVSSRGETPSRYSS

VSSSRSSLIEDSNKDYKKLYEETKKENERLREKLKKSEDELERVKQQLQKSTQNNNTRNSISETE
KKERRALERRISEMEEEVKTLSKLKAENEKLKAENRALSRVVCKLSK

Amino acid sequences of contig c4688_g1_il translated from Pamphobeteus verdolaga.

XLRELNECVGEEQSFKPVSSEVDAIRSQQDEFKHYHQDRLEPLGKQIDGMNKMGQGLIQSAAP
GVSTSVLECDLDVLNDRWNSLKQRMNERERRLDVAFLQSGKFQEAMAGVQKWLEDTEEMV
ANQKPPSADYKVVKAQLQEQKFLNKLLLDRQSSMSSLMTMGTEIMNNMEPMERIQLEAQLS
DLMQRFDELMNGAQERTDALERTIPVAKDFQDRMSPLVEWLEQTEKKLAGMATIPTDQEKIR
QRMVEHEALHEDIMDHKEAFEELTEIAQMLMGLVGDDEAQVVVEKLQEVTDHFAKVVEDSE
HIGQLLAEAYQGMGSFTVNYEDLMAWIDEMASRLSRFHVLSVYVEKLQEQLDELVELSEEIAD
HQKQVDDVASAGQDIMKHASGDDVIRMKEKLDSLSVKFTDLTSRAADRLRQAQDSLPLVQN
FHSSHEKVTAWMDSAERQLKSLENVGLTSQETSIQKLEAEIQEYRPMVDTLNHLGPQLCQMSP
GEGAAVIETQVSRVNRRFDAICEQVQRKAERIDLSKQRNVEVIGDIEDLLDWFHEVEKQMMQ
AEPLSADPDSLTALLKEQKILNEEVSSQKGRVRDILVAAKKLMRESSGDDLAEVRDKADELKD
VTNAVASLCADRLAALEQALPLAEHFFETHADLCQWLDEIESEAELLEAPALNANQIKKQQE
RNKALMQSVNDHKALVDKLNKTGEALKKLCTPEEASRVQDVMDSDNSRYSSLKDILRDRQN
ALEEALQATSQFSDKLDGMLNALSNTADQLNNAEPVSAHPEKIEEQIDENKAVLKDLDKRSN
ALEAVKRAADDVIVKAGGARDPAVKDIKQKLDKLNDLWDNIQKLARNRGRSLEDALAAAE
RFWDELTTVMKALKDLQDSLAAQEPPAIEPN AIQQQQEVLQEI
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Amino acid sequences of contig ¢14491_gl_i2 translated from Pamphobeteus
verdolaga.

MEFPALGKHCFEKSCNMLDFLPMKCDACGNVEFCKDHIHYIKHSCERAYQKDIQVPVCPLCN
KPVPSKRSEPPDIAVGEHIDRDCQSDPAVAKRKIYTNRCAVKSCKRKEVIPLSCDNCRKNFCLK
HRHSADHECRDIKTSHESLSPSGAAALVRMQASNKTCSKTSSKQSFSNAVMTANLPGSVIETE
KSVRSASACMSEDEALALALQKSLSDCNKAPPLPKDVQEEEDRLLAQALAASEIDQRTAVSGV
QRHNXGQELYSVLAAVLSMLLN

Amino acid sequences of contig c9864_g1_il translated from Pamphobeteus verdolaga.

MSYRNQYSGSPWQQGGPPFGVGGYGQSYGGYGLNDQYAMMNSGYSRSQGGYGSMYGSSG
MSOMRSMGYGGPSPSRHYLNDRMGGRQGSRGOMQRKRLPQRSPAGGPRSKRPNLDSESRRN
RSKPRRRRDSRGGSKGRRDHSDDEKGDEPYNPAEPTDDASDINYDDYESWKSSSDDENETKEV
TONGEEQPAIDGEETKTKTEKTDESDKAKVDAKKPLICHVCKITCSNPERFRKHTISRTHRSKM
DTLLALQREKKQVLEASMKASQQVESRDSSKKGSRKPGNWCTVCECSFSGNFLAHRRTKEHR
KKRDKKYPKCRPCRVGFSSSEEYKEHCKKEDHKLKSAEFHYLKNLASGSDDDEAAIEPIAEYIE
AEDETKKDAEMKEEKEGSEEKKEEEQEKMDEAKDGEETTDEKKDKKDDGKDSKKSSKQKDS
KESKEPKAIGQSFVVSVQGYYCKLCHKFFKDVTVAKVKHCRSIMHNGAFKKAMEEAMEQEEE
ROQKLADQQEKIEREIAEAARLAADIAAVEKAAKEAAKREAAEKKAAQKAKDSETKESVDQN
ENAAVEKMETDVANGEKEEMEVTEETKESGEETKGKTEPQPPPAPVAAAEEEKPAETAQSDS
QGDEEVEEEPEKAKEEPTSSPATRRGRGRGRGQSRGKGKRR

Amino acid sequences of contig ¢62910_gl_ il translated from Pamphobeteus
verdolaga.

MFRMONNTVVDLLHPDLLSTTVLQEILVERKIGEEHINGASREQLLSLYSKVILPLPQREFRKNR
RGAYLSKKCGRNALQEKSTESQVEVKAKSTSPVPCPETQSRLPATKNKIVGLHATEPQSRLKPP

PISTESGKIIKLNSRATNGDSIISPKRSMSPPGDSKRPKLIRLNRTLPPONNKSKDDHCEETTDPSP
PKKKHKPILWP

Amino acid sequences of contig ¢29740_gl il translated from Pamphobeteus
verdolaga.

MIQTAMPGVDVWRISPEVKAKYDEQFFQLKPINGYVTGDQAKNLFLQSGLPPQILAQIWALA
DRNADGKMDSFEFAIAMHLIQMKLKGAELPKILPSSMQVAAPQSVAIAPGFRPPVAVGPPVP
AVPTSTMAPLTAGFIRPASPVDAKLQRSGSVSSQDSPTGVPPPLIEWAVPQQSKLKYTQLFNSY
DRTRTGFLTGAQARNILVQTGLSHVILAQIWSLADIDADGRLSCEEFVLAMHLTDCVKAGDTL
PPALPPDLIPPSHRRKRSTSIQSNVSISSHSNIGDMLLLGDLKEEDKLKGLPATFEDKRRENFEKG
QAELERRRLALLESQRKEQEERERKEREEQERRERIRQEQERRRQLELEKQLAKQRELEQEKEE
QRRKALEQREAARREMERQRQLEWEKQRQQELLSQRQKEQETVCHLKNVNKNLTFELEELA
GKIKDLNEKISETRKGVTAMKSSIDDMRNERDSKLKEIADVKSKIKEFNDRLLV

Amino acid sequences of contig c11572_gl_ il translated from Pamphobeteus
verdolaga.

MVLVSAEGSERRPPMDAPENPVLLPKQSTWTKGDEHMVYLDNARAKREQSKQPTSMYGQLV
TQDQLVAISTRTQGSQNDLVALQSPTPYKCRDPSSAPLRKLSVDLIKTYKHINEVYYAKKKRRA
QQTQGDDTSHKKERKIFNDGYDDDNHDYIIRNGEKFLDRYEIDSLIGKGSFGQVVKAYDHED

QCHVAIKIIKNKKPFLNQAQIEVKLLEMMNNHDSDGSYCPVGQDKIVKLKGHFMWRNHLCL
VFELLSYNLYDLLRNTNFRGVSLNLTRKFAQOMCTALMFLSSSDLNIIHCDLKPENILLCNPKR
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SAIKIVDFGSSCQLGQRIYQYIQSRFYRSPEVLLGIPYDMAIDMWSLGCILVEMHTGEPLFSGAN
EVDOMNKIVEVLGMPPKHILDQAHKSRKYFDRLPDGTFVLKKTKDGKKYKSPGTRKLHDILG
VETGGPGGRRLGEPGHTVSDYLKFKDLILRMLDYDPKTRISPYHALQHSFFKRTSDESTNTSHS
ASTSPAMEQGSVGNTNTGAGGAGSGSSSGSSSSCAPPQVAGRARSDPTHQHPFGQLQHSYTQ
TGSYSMQFGTQVSITTAAAAAALSAMECESPITSIAGAGIFRSSQKIHAWSALGAAGTPTTLTPA
IGASTGTVTVGQHSHSSAPTSRVGHSHHHSHNHSYRRHLHHQTQSSASGQTSASTSHAMNAV
SFDPLQSFQPPATESVVSSSRNQACSSSSVASSQLMPMDINSSNNLFASLDCTQTGSLNIQLGSSY
QPLLYTGTVYSGQTTVPSYLGTNFSQLGIHPSSTPTTQPSSVVSPDVVSQKQSTDRDESPMVGVC
VEQSPVASH

Amino acid sequences of contig ¢5016_g1_il translated from Pamphobeteus verdolaga.

KEVYEDDESLIPKNTSVIVARVPVVSCNKKSWERSDLPLPVDDDELSGQINFDKVVKSADLVN
ANVSEEDKVKAMISQSSQEYDPSKYLKCRSMTGPLPPSYTCFRCGKQGHWIKNCPTNNVDIKR
STGIPRSFMVPVDGPEHKGALLTSSGEYAVPLIDHVAYKEVKREKPPFVNVPEPEVEPEAQIPEE
LLCMVCRDLLQDAVLIPCCGNSFCDECVRQVLLDSDNHECPLCHETGISPDTVIPNRFLRTAVL
NFRNETGYTRVKRMPSIPFPQPSHMDSPQPSPDSTVENQAAPPEPVPEEAATVEDGTAVPITTV
PEPENVEPECNETTESTPQPPDPPVQEETEETVEPGNEDLQPGTPLADEPPVHNVPEPELAENE
QYPSHNQYDEENKFSYSHYYNENMDSDSRDEGHVSSSEINQISTIETITTRLYNYKSRSDRPSHS
FSQQRPVHHGHTRDPDSSSLPSRRGGSSHTYRSKPQEWPKGSLTVLVERDYNHDRLDYRDRYD
RRNRDRPTNTSRFPQRSHNRYERPRETRYNQSDYHSENRCEYRDYSNNSELREDVNYEIRTNS
GESTHSHAQRYNSPPASEHTQNKINVAAPPPPPPPX

Amino acid sequences of contig ¢17992 gl il translated from Pamphobeteus
verdolaga.

MAYLXIVISDNGPQYASAEFHNFVQQYDFQHITSSPGYPQANREVERMVRAVKDLLKRYPPLP
LILPQYAWSDWCLTSTVLYGSQASNEXCLLIIVNSSLSGQIFDSTRRKITTLKSSNKSGITAVTQP
DLFQFSTPEITLEPRFGYIRDCPQFLYYSPILQSHYRQGHSHEKELPPPGETTPAICWDITPCSLLE
PKPMPATASQVLPTHASEADNTMSDKPLEPASPAARTEIXVIDENQQRTDHEASKVPQSESEG
DVVVLTQ
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Section S3. Raw material of proteomic reports.

Header

Search title Sebastian-AS-pep-5600 (\ \nucleus.ecn.purdue.edu\ vhedrick\ My
Documents\Mascot Daemon \ Sebastian_AS-peptides_5600.par), submitted
from Daemon on 1212-B119PC12

Timestamp 2015-08-20T14:01:03Z

User

Email

Report URI
http://mascot.bbc.purdue.edu/mascot/cgi/master_results.pl?file=../data/2

0150820/F020650.dat

Peak list data path C:\ProgramData\Matrix Science\ Mascot
Daemon \MGF \ 833 Sebastian-AS-pep-5600\ mascot_daemon_merge.mgf

Peak list format =~ Mascot generic
Search type MIS

Mascot version 251

Database = AS_peptides_081915

Fasta file AS_peptides_081915_20150819.fasta
Total sequences 1834
Total residues 175871

Sequences after taxonomy filter 1834
Number of queries 271399
Decoy

Number of matches above identity threshold in search of real database 78
Number of matches above identity threshold in search of decoy database 25

Number of matches above homology threshold in search of real database 78

Number of matches above homology threshold in search of decoy database
25

Fixed modifications

Identifier Name Delta Neutral loss
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1 Ethanolyl (C) 44,026215

Variable modifications

Identifier = Name Delta Neutral loss(es)
1 Acetyl (K) 42,010565
2 Oxidation (M) 15994915 0

Search Parameters

63,998285

Taxonomy filter  All entries
Enzyme Trypsin

Maximum Missed Cleavages 1

Fixed modifications Ethanolyl (C)

Variable modifications  Acetyl (K),Oxidation (M)

Peptide Mass Tolerance 0,05
Peptide Mass Tolerance Units  Da
Fragment Mass Tolerance 0,2
Fragment Mass Tolerance Units Da
Mass values Monoisotopic

Instrument type  ESI-QUAD-TOF

Decoy database also searched 1

Format parameters
Significance threshold 0,05
Max. number of hits 0

Use MudPIT protein scoring 1

Ions score cut-off 0
Include same-set proteins 0
Include sub-set proteins 1
Include unassigned 0
Require bold red 0
Use homology threshold 1
Group protein families 1
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Re-score using Percolator 0
Show duplicate peptides 1
Protein hits

prot_hit_ num prot_family_member prot_acc prot_score
prot_mass prot_matches prot_matches_sig prot_sequences
prot_sequences_sig prot_cover pep_query pep_rank  pep_isbold
pep_isunique pep_exp_mz pep_exp_mr pep_exp_z pep_calc_mr
pep_delta  pep_miss pep_score pep_expect pep_res_before
pep_seq pep_res_after pep_var_mod pep_var_mod_pos
pep_summed_mod_pos pep_local_mod_pos

4 1 >Hyaluronidase-1-Loxosceles intermedia | sp:R4]7Z29 11899

Hyaluronidase from the venom of the spider Loxosceles intermedia 22
46697 18 4 4 1 12,8 87360 1 1 1
536,2918 2141,138 4 2141,1595  -0,0214 1 2,09

062 K YGMKFVPLLEQYSILVNK E

6 1 >U16-lycotoxin-Lslalsp:B6DD5211075 Toxin from venom of the

spider Lycosa singoriensis with unknown molecular target and function 15
2174 1 2 1 18005 1 1 1 421,7672
841,5198 2 841,5385 -0,0187 1 1,37 073 K
GIIRTIK D Acetyl (K)  0.0000001.0

6 1 >U16-lycotoxin-Lslalsp:B6DD52 11075 Toxin from venom of the

spider Lycosa singoriensis with unknown molecular target and function 15
2174 1 2 1 63948 1 1 1 498,2414
994,4682 2 994,5124 -0,0441 1 299 05 R
TIKDWYK G Acetyl (K) 0.0010000.0

7 1 >SphingomyelinaseD(LISicTox-alphalllli) | sp:Q81914 1132

Sphingomyelinase D (EC 3.1.4.41; LISicTox-alphalllli) from the spider

Loxosceles laeta 14 34985 45 3 2 1 5,1 3983 1
1 1 406,695 811,3755 2 811,3348 0,04070
538 029 K ESGYNDK Y

7 1 >SphingomyelinaseD(L1SicTox-alphalllli) | sp:Q81914 1132

Sphingomyelinase D (EC 3.1.4.41; L1SicTox-alphalllli) from the spider

Loxosceles laeta 14 34985 45 3 2 1 5,1 67559 1
1 1 504,2342 1006,4539 2 1006,472 -0,018 0
006 1,7 R DSANGFINK I Acetyl (K)
0.000000001.0
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8 1 >CRISP-2-Grammostola rosea | sp:M5WW?7 1844 Translation of a
cysteine rich secretory protein (CRISP) from the spider Grammostola rosea
13 46078 40 1 5 1 11,5 61364 1 1 1
493,2478 984,481 2 984,524 -0,043 1 0,01 33
R TGPQVKGEK S Acetyl (K) 0.000001000.0

8 1 >CRISP-2-Grammostola rosea | sp:M5WW?7 1844 Translation of a
cysteine rich secretory protein (CRISP) from the spider Grammostola rosea
13 46078 40 1 5 1 11,5 85926 2 0 1
533,2644 1064,5143 2 1064,5178  -0,0035 1 1,14
077 K DWYKEIK D 2 Acetyl (K) 0.0001001.0

8 1 >CRISP-2-Grammostola rosea | sp:M5WW?7 11844 Translation of a
cysteine rich secretory protein (CRISP) from the spider Grammostola rosea

13 46078 40 1 5 1 11,5 152184 1 1
1 728,3399 1454,6653 2 1454,7075  -0,0423 1
926 0,12 K VATGKETQYSMPK A Oxidation (M)
0.0000000000200.0

8 1 >CRISP-2-Grammostola rosea | sp:M5WW?7 1844 Translation of a
cysteine rich secretory protein (CRISP) from the spider Grammostola rosea
13 46078 40 1 5 1 11,5 67400 1 1 1
503,7584 2011,0045 4 2010,9973  0,00721 04 28
K SFPTVLTSSSMSFTKFTK K Oxidation (M)
0.000000000020000000.0
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Section S4. Gen Ontology terms using the Panther database of the different proteins with catalytic activity.

Oxidoreductase Activity

HUMANIHGNC=

. ~ Electron transfer flavoprotein subunit =~ ELECTRON TRANSFER FLAVOPROTEIN Homo
3482 'I%r;ll’lr; tKB=ETFD beta;ETFB;ortholog SUBUNIT BETA (PTHR21294:SF8) hydroxylase(PC00122) —  ions
h P 2);mi
HUMANIHGNC= '~ NADH dehydrogenase [ubiquinone] 1 NADH DEHYDROGENASE [UBIQUINONE] 1 de ydrcof(f;;:ﬁi(l C(;?Si?r Jmito Homo
7695 | UniProtKB= B1 beta subcomplex subunit BETA SUBCOMPLEX SUBUNIT 1 rotein(PCO0158);transfer/carri sapiens
075438 1;NDUFB1;ortholog (PTHR15222:SF4) P 00 P
er protein(PC00219)
HUMAN IHGNC= Hommo
15987 | UniProtKB= Glutaredoxin-3;GLRX3;ortholog GLUTAREDOXIN-3 (PTHR10293:SF40) reductase(PC00198) .
X3 sapiens
076003
HUMAN IH =
1 1[1J8 ol é\; iPrf);‘?(CB— SOD Superoxide dismutase [Mn], SUPEROXIDE DISMUTASE [MN], oxidoreductase(PC00176) Homo
P04179 M mitochondrial;SOD2;ortholog MITOCHONDRIAL (PTHR11404:SF35) sapiens
?&gﬁigﬁ?gf IMD Inosine-5'-monophosphate INOSINE-5'-MONOPHOSPHATE Sﬁgﬁfﬁ;ﬁ%ﬁigg222122;2 Homo
~ H1 h 1,IMPDH1;orthol DEHYDROGENASE 1 (PTHR11911:SF74 ’ ]
P20839 dehydrogenase 1; ;ortholog OGENASE 1 ( 911:SF74) (PC00198) sapiens
HUMAN IHGNC= Succinate dehydrogenase [ubiquinone] SUCCINATE DEHYDROGENASE .
. . transfer/carrier Homo
10683 | UniProtKB= cytochrome b small subunit, [UBIQUINONE] CYTOCHROME B SMALL rotein(PC00219) sapiens
014521 mitochondrial,SDHD;ortholog SUBUNIT-RELATED (PTHR13337:SE6) P P
HUMAN IHGNC= TIPR Hommo
30231 | UniProtKB= TIP41-like protein; TIPRL;ortholog TIP41-LIKE PROTEIN (PTHR21021:SF16) .
sapiens
075663
HUMANIHGNC=
1;3[ Al UniPr(iKE(ii FXD Fatty acid hydroxylase domain- FATTY ACID HYDROXYLASE DOMAIN-  hydroxylase(PC00122);0xidase( Homo
C2 containing protein 2,FAXDC2;ortholog CONTAINING PROTEIN 2 (PTHR11863:SF26) PC00175) sapiens

Q96IV6
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HUMANIHGNC= NADH dehydrogenase [ubiquinone] 1 NADH DEHYDROGENASE [UBIQUINONE] 1 Homo
29836 | UniProtKB= alpha subcomplex subunit 4-like ALPHA SUBCOMPLEX SUBUNIT 4-LIKE 2 oxidoreductase(PC00176) sapiens
QINRX3 2;NDUFA4L2;ortholog (PTHR14256:SF5) P
;IQJ;\;A[_II\; |111;Ir GSI(CI; ETH Persulfide dioxygenase ETHE1, PERSULFIDE DIOXYGENASE ETHE], hydrolase(PC00121) Homo
il 10 El  mitochondrialETHELortholog MITOCHONDRIAL (PTHR43084:SF4) ydrolase sapiens
HUMANIHGNC=
2638 | UniProtkB= > Cytochrome PAS0 CYTOCHROME P450 3A5 (PTHR24302:SF20) oxygenase(PC00177) Homo
A5 3A5;,CYP3A5;ortholog sapiens
P20815
HUMAN |.HGNC= Triosephosphate TRIOSEPHOSPHATE ISOMERASE . Homo
12009 | UniProtKB= TPIS ) isomerase(PC00135) .
P60174 isomerase;TPI1;ortholog (PTHR21139:SF22) sapiens
EI;I;AI?JIEJPI;I&E;; DYR Dihydrofolate DIHYDROFOLATE REDUCTASE reductase(PC00198) Homo
PO0374 reductase;DHFR;ortholog (PTHR22778:SF46) sapiens
HUMAN IHGNC= NADH dehydrogenase [ubiquinone] 1 NADH DEHYDROGENASE [UBIQUINONE] 1 Homo
7699 | UniProtKB= B4 beta subcomplex subunit BETA SUBCOMPLEX SUBUNIT 4 reductase(PC00198) sapiens
095168 4;NDUFB4;ortholog (PTHR15469:SF1) P
HUMANIHGNC= CYB Homo
25701 UniProtKB= Cytochrome b5;CYB5A;ortholog CYTOCHROME B5 (PTHR19359:SF78) oxidase(PC00175) sapiens
P00167 P
HUMAN IHGNC= UCR Cytochrome b-c1 complex subunit CYTOCHROME B-C1 COMPLEX SUBUNIT Homo
12587 | UniProtKB= Rieske, RIESKE, MITOCHONDRIAL-RELATED sapiens
P47985 mitochondrial;UQCRFS1;ortholog (PTHR10134:SF1) P
I;S[;ll\fjill\ll’i'iig—cg AK1 Aldo-keto reductase family 1 member ALDO-KETO REDUCTASE FAMILY 1 reductase(PC00198) Homo
60218 BA B10;AKR1B10;0rtholog MEMBER B10 (PTHR11732:SF278) sapiens
HUMANIHGNC= HEP Homo
4866 | UniProtKB= Hephaestin;HEPH;ortholog HEPHAESTIN (PTHR11709:5F221) oxidase(PC00175) .
Q9BQS7 sapiens
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HUMAN I[HGNC= dehydrogenase(PPC00092);0xid

. ~ DLD Dihydrolipoyl dehydrogenase, DIHYDROLIPOYL DEHYDROGENASE, ] Homo
2898 '1%2161);20 tKB= mitochondrial;DLD;ortholog MITOCHONDRIAL (PTHR22912:SF151) ase(PCOOl75)’388‘;UCtase(PC001 sapiens
HUMAN IH =
3 0[; 2| I_II\; iPr(si;I((é— QCR  Cytochrome b-cl complex subunit ~ CYTOCHROME B-C1 COMPLEX SUBUNIT 10 Homo
014957 10 10;,UQCR11;o0rtholog (PTHR15420:5F2) sapiens
HUMAN/ HGNC:NDU NADH dehydrogenase [ubiquinone] 1 NADH DEHYDROGENASE [UBIQUINONE] 1 Homo
171941 UniProtKB= alpha subcomplex subunit ALPHA SUBCOMPLEX SUBUNIT 13 dehydrogenase(PC00092) sapiens
Q9P0JO 13,NDUFA13;ortholog (PTHR12966:SF0) P
HUMAN IHGNC=SDH, Alph inoadini ialdehvd ALPHA-AMINOADIPIC SEMIALDEHYDE H
173661 UniProtkB= AAS _ * B o e oo SYNTHASE, MITOCHONDRIAL o
QIUDR5 s % ’ ' ' & (PTHR11133:SF18) P
HUMAN IH =
UM N_ GNC COX Cytochrome c oxidase subunit 3;MT- CYTOCHROME C OXIDASE SUBUNIT 3 . Homo
7422 | UniProtKB= oxidase(PC00175) .
CO3;ortholog (PTHR11403:SF7) sapiens
P00414
HUMAN | HGNC= oxidase(PC00175);transmembr
. . . ane receptor Homo
11476 | UniProtKB= Surfeit locus protein 4;,SURF4;ortholog SURFEIT LOCUS PROTEIN 4 (PTHR23427:SF1) .
015260 regulatory/adaptor sapiens
protein(PPC00226)
HUMAN IHGNC= GCS Glycine dehydrogenase GLYCINE DEHYDROGENASE Homo
43131 UniProtKB= (decarboxylating), (DECARBOXYLATING), MITOCHONDRIAL dehydrogenase(PC00092) sapiens
P23378 mitochondrial, GLDC;ortholog (PTHR11773:SF1) apiett
HUMAN l.HGchKDM Lysine-specific histone demethylase ~ LYSINE-SPECIFIC HISTONE DEMETHYLASE PNA Homo
29079 UniProtKB= 1A 1 A-KDM1 A-ortholo 1A (PTHR10742:SF350) methyltransferase(PC00013);0x sapiens
060341 i g & ' idase(PC00175) Pt
HUMAN! HGNC=IDH 3 Isocitrate dehydrogenase [NAD] ISOCITRATE DEHYDROGENASE [NAD] Hormo
5385 | UniProtKB= B subunit beta, SUBUNIT BETA, MITOCHONDRIAL dehydrogenase(PC00092) ien
043837 mitochondria;IDH3B;ortholog (PTHR11835:SF42) SAPIENs
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HUMAN IHGNC= GLYCEROL-3-PHOSPHATE

4455 | UniProtKB= GII;D [Gl\:x;:)l]"o’;pt‘oSghf;fcfiéli‘]g?org;“?% DEHYDROGENASE [NAD(+)], CYTOPLASMIC  dehydrogenase(PC00092) f“;o
P21695 e e (PTHR11728:SF32) SAPIENS
Ijgmﬁjillfiggf ECH Trifunctional enzyme subunit alpha, TRIFUNCTIONAL ENZYME SUBUNIT ALPHA, ‘if:sye‘}g’i?ziEigggggiifiﬁg Homo
- itochondrial; HADHA orthol ITOCHONDRIAL (PTHR43612:SF i i
P40939 mitochondrial; ;ortholog MITOCHON ( 3612:SF5) atase(PC00120) sapiens
HUMANIHONG= ., Cytochrome P450 CYP3A7-CYP3A51P READTHROUGH- Homo
2640 | UniProtKB= oxygenase(PC00177) ,
Potac A7 3A7,CYP3A7;0rtholog RELATED (PTHR24302:SF31) sapiens
HUMAN |HGNC=
174501 UniProtKB="" >+ Cytochrome P450 CYTOCHROME P450 3A43 (PTHR24302:SF6) oxygenase(PC00177) Homo
3A43;CYP3A43;0rtholog sapiens
QYHBS55
HUMAN |HGNC=
22[?; UljiPrcilljlg— COX  Cytochrome c oxidase subunit 5B, CYTOCHROME C OXIDASE SUBUNIT 5B, oxidase(PC00175) Homo
P10606 5B mitochondrial, COX5B;ortholog MITOCHONDRIAL (PTHR10122:SF0) sapiens
HUMANIHGNC= oo oo o ein reduct ENOYL-[ACYL-CARRIER-PROTEIN] 0
19691 | UniProtKB= noyl-facyl-carrier-protein] reductase, REDUCTASE, MITOCHONDRIAL omo
R mitochondria; MECR;ortholog sapiens

QI9BV79 (PTHR43981:SF2)

HUMAN IHGNC= SHORT-CHAIN

99958 | UniProtKB= DR9 Short-chain dehydrogenase/reductase DEHYDROGENASE/REDUCTASE FAMILY 9C dehydrogenase(PC00092);redu Homo

OSNEX9 C7 family 9C member 7;,SDR9IC7;ortholog MEMBER 7 (PTHRA43313:SF5) ctase(PC00198) sapiens

I:Eﬁﬁj:j&g?; AL3  Aldehyde dehydrogenase family 3 ALDEHYDE DEHYDROGENASE FAMILY 3 Homo

43353 B1 member B1;ALDH3B1;ortholog MEMBER B1 (PTHR43570:5F2) sapiens

HUMANIHGNC= BCA Branched-chain-amino-acid BRANCHED-CHAIN-AMINO-ACID H

9761 UniProtkB=P aminotransferase, AMINOTRANSFERASE, CYTOSOLIC transaminase(PC00216) OZ:S
54687 cytosolic;BCAT1,ortholog (PTHR11825:SF70) P

21052 UnipronkB- "0 subonit ke proten | VITAMIN K BPOXIDE REDUCTASE COMPLEX o5 sepcnnnzy HOM
RL BUNIT 1-LIKE PROTEIN 1 (PTHR14519:SF 1

Q8NOUS 1;VKORC1L10rtholog SUBUN OTEINT( S19:55) Sapiens
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HUMAN IHGNC= NADH dehydrogenase [ubiquinone] 1 NADH DEHYDROGENASE [UBIQUINONE] 1

7690 UniProtkB= alpha subcomplex subunit ALPHA SUBCOMPLEX SUBUNIT 6 dehydrogenase(PC00092) goi’;f
P56556 6;NDUFAG6;ortholog (PTHR12964:SF2) SAPIENS
HUMAN IH =
U N . GNC BCD Beta,beta-carotene 9',10'- BETA,BETA-CAROTENE 9',10-OXYGENASE Homo
18503 | UniProtKB= oxygenase(P’C00177) .
02 oxygenase;BCO2;ortholog (PTHR10543:SF61) sapiens
QIBYV7
HUMANIHGNC= PRD Homo
9353 UniProtKB= X2 Peroxiredoxin-2;PRDX2;ortholog PEROXIREDOXIN-2 (PTHR10681:5F151) peroxidase(PC00180) .
P32119 sapiens
HUMAN| HGNC=IDH3 Isocitrate dehydrogenase [NAD] ISOCITRATE DEHYDROGENASE [NAD] Homo
53841 UniProtKB= subunit alpha, SUBUNIT ALPHA, MITOCHONDRIAL dehydrogenase(PC00092) sapiens
P50213 mitochondrial;IDH3A;ortholog (PTHR11835:5F34) P
I;I%I;/I'%IEPI;I&E;; DHP Dihydropteridine DIHYDROPTERIDINE REDUCTASE dehydrogenase(PC00092);redu Homo
P09417 R reductase;QDPR;ortholog (PTHR15104:SF0) ctase(PC00198) sapiens
HUMAN IH =
2;7 | UIr:IiPr(iIljBC— CX6  Cytochrome c oxidase subunit 6A1, CYTOCHROME C OXIDASE SUBUNIT 6A1, oxidase(PC00175) Homo
P12074 Al mitochondrial; COX6A1;ortholog MITOCHONDRIAL (PTHR11504:S5F4) sapiens
?;éﬁﬁj:j&g_c; ALR Alcohol dehydrogenase ALCOHOL DEHYDROGENASE [NADP(+)] reductase(PC00198) Homo
L4550 [NADP(+);AKR1A;0rtholog (PTHR11732:SF401) et sapiens
;gggﬁi lﬂl;lr (j,?((]; DUS tRNA-dihydrouridine(16/17) synthase TRNA-DIHYDROURIDINE(16/17) SYNTHASE Homo
Q6PIRA IL  [NAD(P)(+)]-like;DUS1L;ortholog [NAD(P)(+)]-LIKE (PTHR11082:SF5) sapiens
HUMAN IH =
4;J95 | UIr:IiPr(iIljBC— 6PG GDH/6PGL endoplasmic bifunctional GDH/6PGL ENDOPLASMIC BIFUNCTIONAL dehydrogenase(PC00092) Homo
Cosa7 protein;H6PD;ortholog PROTEIN (PTHR23429:SF7) yeros sapiens
HUMANIHGNC= Ribonucleoside-diphosphate reductase RIBONUCLEOSIDE-DIPHOSPHATE Homo
104511 UniProtkB=RIRL | 2 e e e REDUCTASE LARGE SUBUNIT reductase(PC00198) .
P23921 arge stbuitl /OTHOT08 (PTHR11573:SF6) sapiens
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HUMAN IHGNC=

25996 | UniProtKB= ALK RNA demethylase RNA DEMETHYLASE ALKBH5 Homo
B5 ALKBH5;ALKBHS5;o0rtholog (PTHR32074:SF2) sapiens
Q6P6C2
ngﬁ-l}\] lll;I GSI(CI; ALl Retinal dehydrogenase RETINAL DEHYDROGENASE 2 dehydrogenase(PC00092) Homo
MPTOERET A2 2, ALDH1A2;0rtholog (PTHR11699:SF102) yarog sapiens
094788
T;lg/ll%Ng{CiIlj;_: GPX Glutathione peroxidase GLUTATHIONE PEROXIDASE 3 eroxidase(PC00180) Homo
o 3,GPX3;0rtholog (PTHR11592:SF32) P sapiens
P22352
HUMANIHGNC=
. HXK . Homo
4923 | UniProtKB= Hexokinase-2;HK2;ortholog HEXOKINASE-2 (PTHR19443:SF4) )
sapiens
P52789
ng:ﬁ? lll;l GSI((]; ACS Acetyl-coenzyme A synthetase, ACETYL-COENZYME A SYNTHETASE, dehydrogenase(PC00092);ligas Homo
o 9;%1%’ T A cytoplasmic;ACSS2;ortholog CYTOPLASMIC (PTHR24095:SF126) e(PC00142) sapiens
I;;i%iﬁfiig_cg BOD Gamma-butyrobetaine GAMMA-BUTYROBETAINE DIOXYGENASE hydroxylase(PC00122);0xygena Hormo
759 3% G dioxygenase;BBOX1;ortholog (PTHR10696:SF33) se(PC00177) sapiens
HUMANIHGNC= NADH dehydrogenase [ubiquinone] 1 NADH DEHYDROGENASE [UBIQUINONE] 1
dehyd P 2);redu H
7693 1 UniProtKB= A9 alpha subcomplex subunit 9, ALPHA SUBCOMPLEX SUBUNIT 9, s r(::%il;(;eéogl()ggf yredu sa OZI:S
Q16795 mitochondria,NDUFA9;ortholog MITOCHONDRIAL (PTHR12126:SF10) P
216};\;[ ﬁﬂ\; lﬂl;lr (j’?((]:RTC% p 28S ribosomal protein 536, 28S RIBOSOMAL PROTEIN 536, Homo
P82909 mitochondrial; MRPS36;0rtholog MITOCHONDRIAL (PTHR31601:SF3) sapiens
Igilg/ll%NECigg_: LOX Lysyl oxidase homolog LYSYL OXIDASE HOMOLOG 2 Homo
o 92‘{1 41<(()) L2 2,LOXL2;0rtholog (PTHR45817:SF1) sapiens
1’11(%1;/1'%1\7.?(;12;_: LV Flavin reductase FLAVIN REDUCTASE (NADPH) reductase(PCO0196) Homo
ero RB (NADPH);BLVRB;ortholog (PTHR43355:SF2) sapiens

P30043
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HUMANI HGNC=TYW S-adenosyl-L-methionine-dependent S-ADENOSYL-L-METHIONINE-DEPENDENT oxidoreductase(PC00176);trans Hormo

25598 | UniProtKB= tRNA 4-demethylwyosine TRNA 4-DEMETHYLWYOSINE SYNTHASE orter(PC00227) ’ sapiens
QINV66 synthase; TYWortholog (PTHR13930:SF0) P P

HUMANIHGNC= CHD Choline dehydrogenase, CHOLINE DEHYDROGENASE, Homo

24288 | UniProtKB=
Q8NE62

dehydrogenase(PC00092)

mitochondrial, CHDH;ortholog MITOCHONDRIAL (PTHR11552:5F147) sapiens

HUMAN IHGNC=

7459 | UniProtKB= NU4 NADH-ubiquinone oxidoreductase NADH-UBIQUINONE OXIDOREDUCTASE  dehydrogenase(PC00092);redu Hormo

P03905 chain 4,MT-ND4;ortholog CHAIN 4 (PTHR43507:SF1) ctase(PC00198) sapiens
HUMANIHGNC= MM Cob(I)yrinic acid a,c-diamide COB(I)YRINIC ACID A,C-DIAMIDE Homo
19331 UniProtKB= AB adenosyltransferase, ADENOSYLTRANSFERASE, dehydrogenase(PC00092) sapiens

QI96EYS8 mitochondria, MMAB;ortholog MITOCHONDRIAL (PTHR12213:SF0) P
igé\gﬁ? lll;l GSI((]; QCR  Cytochrome b-cl complex subunit CYTOCHROME B-C1 COMPLEX SUBUNIT 7 reductase(PC00198) Homo

fFTOTRb= 7;UQCRB;ortholog (PTHR12022:SF2) sapiens

P14927
I:;J;;/[l%N |I§_IGtII§]§—= MD Malate dehydrogenase, MALATE DEHYDROGENASE, dehydrogenase(PC00092) Homo

h 4%19 2r6° " HM  mitochondria MDH2;ortholog MITOCHONDRIAL (PTHR11540:SF16) yarog sapiens
IZ;;I;/I'%N E{Cﬁjé:_: DHE Glutamate dehydrogenase 1, GLUTAMATE DEHYDROGENASE 1, dehydrogenase(PC00092) Homo

ro mitochondrial; GLUD1;ortholog MITOCHONDRIAL (PTHR11606:SF25) ydrog sapiens

P00367

deacetylase(PC00087);nucleic

. i’ .
HDA Histone deacetylase HISTONE DEACETYLASE 11 (PTHR43497:SF2) act omo

HUMANIHGNC=
19086 | UniProtKB=

11 11;HDACI11;0rtholog binding(PC00171);reductase(P sapiens

Q96DB2 C00198)
i)g(l)\gﬁi lﬂl;lr SSI((]; SCO Protein SCO1 homolog, PROTEIN SCO1 HOMOLOG, oxidase(PC00175) Homo
1 mitochondrial;SCO1;ortholog MITOCHONDRIAL (PTHR12151:SF4) sapiens

075880
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HUMAN IHGNC=

21298 UniProtKB=AAC Acetoacetyl-CoA ACETOACETYL-COA SYNTHETASE dehydrogenase(PC00092);ligas Homo
086V21 synthetase; AACS;ortholog (PTHR42921:SF1) e(PC00142) sapiens
HUMAN IHGNC= PAO Peroxisomal N(1)-acetyl- PEROXISOMAL N(1)-ACETYL- DNA Hommo
208371 UniProtKB= spermine/spermidine SPERMINE/SPERMIDINE OXIDASE methyltransferase(PC00013);0x sapiens
Q6QHF9 oxidase;PAOX;ortholog (PTHR10742:SF43) idase(PC00175)
HUMAN IHGNC= CY56 Hommo
25711 UniProtKB= Cytochrome b561;CYB561;0rtholog CYTOCHROME B561 (PTHR10106:SF14) reductase(PC00198) sapiens
P49447
ggé\gﬁi |1II;Ir (ji?((é;DHB 17-beta-hydroxysteroid dehydrogenase 17-BETA-HYDROXYSTEROID Ho'mo
Q775P4 13 13;HSD17B13;0rtholog DEHYDROGENASE 13 (PTHR24322:5F499) sapiens
HUMAN IHGNC= Hommo
14966 | UniProtKB= Peroxidasin homolog;PXDN;ortholog PEROXIDASIN HOMOLOG (PTHR11475:SF75) peroxidase(PC00180) sapiens
Q92626
I:é%%iﬁiﬁ; IMD Inosine-5'-monophosphate INOSINE-5-MONOPHOSPHATE Sggi’ire‘ﬁ?sgﬁgg?(r)ziﬁjz Homo
P12268 H2  dehydrogenase 2,IMPDH?2;ortholog DEHYDROGENASE 2 (PTHR11911:SF121) (PC00198) sapiens
HUMAN IHGNC= PRD Homo
171691 UniProtKB= Peroxiredoxin-4;PRDX4;ortholog PEROXIREDOXIN-4 (PTHR10681:SF128) peroxidase(PC00180) .
X4 sapiens
Q13162
HUMANIHGNC= . .
13280 UniProtKB= 10 EROI-like protein ERO1-LIKE PROTEIN ALPHA (PTHR12613:SF1)  oxidoreductase(PC00176) 110"
1L alpha;ERO1A;ortholog sapiens
Q96HE7
HUMANIHGNC-( DNA Homo
15862 | UniProtKB= X Spermine oxidase;SMOX;ortholog SPERMINE OXIDASE (PTHR10742:5F347)  methyltransferase(PC00013);0x sapiens
QINWMO idase(PC00175)
HUMANIHGNC= ALK Alpha-ketoglutarate-dependent ALPHA-KETOGLUTARATE-DEPENDENT Homo
30141 | UniProtKB= B3 dioxygenase alkB homolog DIOXYGENASE ALKB HOMOLOG 3 sapiens

Q96Q83

3,ALKBH3;ortholog

(PTHR31212:SF4)
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HUMAN IHGNC=

114741 UniProtKB= Surfeit locus protein 1;SURF1;ortholog SURFEIT LOCUS PROTEIN 1 (PTHR23427:SE2) oxidase(PC00175) sgol'?nos
Q15526 P
HUMAN [HGNC=
U N. CNC Glucose-6-phosphate GLUCOSE-6-PHOSPHATE ISOMERASE . Homo
4458 1 UniProtKB= G6PI . isomerase(’C00135) .
POG744 isomerase;GPL;ortholog (PTHR11469:SF4) sapiens
HUMANIHONG=6PG e 6-PHOSPHOGLUCONATE Homo
88911 UniProtkB=D,PG T P 0B FFOE e 8 DEHYDROGENASE, DECARBOXYLATING  dehydrogenase(PC00092) ,
P52209 DH ecarboxylating FuLortholog (PTHR11811:SF53) sapiens
HUMANIHGNG=, /g Acetolactate synthase-like ACETOLACTATE SYNTHASE-LIKE PROTEIN 9°2r00xylase(PC00089)dehyd
6041 | UniProtKB= roteinILVBL orthol (PTHR18968:SF155) rogenase(PC00092);transferase( ien
A1LOTO protety /OTTO08 ' PC00220) sapiens
HUMAN IHGNC= ETF Flectron transfer flavoprotein subunit ELECTRON TRANSFER FLAVOPROTEIN  dehydrogenase(PC00092);0xid oo
3481 | UniProtKB= A alpha mitochon drial'gTF Acortholo SUBUNIT ALPHA, MITOCHONDRIAL ase(PC00175);transferase(IPC00 sapiens
P13804 pha i & (PTHR43153:SF1) 220) P
HUMAN |HGNC= h P 2);0xi
46[; 3|U§ipr€§§_ GSH Glutathione reductase, GLUTATHIONE REDUCTASE, de é‘é%‘;%i?;id | ccioo9 (13’838? omo
P03 00 R mitochondrial;GSR;ortholog MITOCHONDRIAL (PTHR42737:SF2) ase ’92) uctase sapiens
?ﬁgﬁ%ﬁgﬁiﬁgj CTB C-terminal-binding protein C-TERMINAL-BINDING PROTEIN 1 transcription cofactor(PC00217) Homo
1;CTBP1;0rtholog (PTHRA46029:SF2) P sapiens
Q13363
HUMAN |HGNC=
2596 | UniProtkB= . | Cytochrome P450 CYTOCHROME P450 1A2 (PTHR24299:SF7) oxygenase(PC00177) Hono
A2 1A2;,CYP1A2;0rtholog sapiens
P05177
HUMAN |HGNC=
3;;3 | UIr\lliPr(illjBC— FMO Dimethylaniline monooxygenase [N- DIMETHYLANILINE MONOOXYGENASE [N- oxygenase(PC00177) Homo
P49306 5 oxide-forming] 5;FMOS5;ortholog OXIDE-FORMING] 5 (PTHR23023:SF78) Y8 sapiens
?gﬁ%ﬁgﬁ?gf CIT  C-l-tetrahydrofolate synthase, C-1-TETRAHYDROFOLATE SYNTHASE, lipase(PCO0142) Homo
C cytoplasmic; MTHFD1;ortholog CYTOPLASMIC (PTHR43274:SF2) & sapiens

P11586
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HUMAN IHGNC=

23198 | UniProtKB= Cytochrome P450 4V2;,CYP4V2;0ortholog CYTOCHROME P450 4V2 (PTHR24291:SF56) oxygenase(PC00177) Ho'mo
sapiens
Q6ZWL3
HUMAN! HGNC=IDI_I 3 Isocitrate dehydrogenase [NAD] ISOCITRATE DEHYDROGENASE [NAD] Hommo
5386 | UniProtKB= subunit gamma, SUBUNIT GAMMA, MITOCHONDRIAL dehydrogenase(PC00092) sapiens
P51553 mitochondrial,IDH3G;ortholog (PTHR11835:SF60) P
?Zgé\;hl%\; lﬂljr Z;EI((]; ALK DNA oxidative demethylase DNA OXIDATIVE DEMETHYLASE ALKBH2 Homo
B2 ALKBH2;ALKBH2;0rtholog (PTHR31573:SF1) sapiens
Q6NS38
I;;gﬁ%ﬁgfgggj MTR Methionine synthase METHIONINE SYNTHASE REDUCTASE Homo
QIUBKS reductase;MTRR;ortholog (PTHR19384:SF84) sapiens
HUMAN IHGNC= DCX Hommo
189851 UniProtKB= L-xylulose reductase;DCXR;ortholog ~ L-XYLULOSE REDUCTASE (PTHR44252:SF2) )
sapiens
Q7Z4W1
HUMAN_| HONC= Homogentisate 1,2- HOMOGENTISATE 1,2-DIOXYGENASE Homo
4892 | UniProtKB= HGD . oxygenase(PC00177) .
dioxygenase;HGD;ortholog (PTHR11056:SF0) sapiens
Q93099
ﬁ[ﬁ\gﬁi lﬂljr Z;EI((]; SOD Superoxide dismutase [Cu- SUPEROXIDE DISMUTASE [CU-ZN] oxidoreductase(PC00176) Homo
PO0441 C Zn];SOD1;0rtholog (PTHR10003:SF58) sapiens
HUMANIHGNC= | NADP-dependent malic NADP-DEPENDENT MALIC ENzymE ~ 2oYltransferase(PCO0042)decar
69831 UniProtkB= ", enzyme;MELortholo (PTHR23406:SF17) boxylase(PC00089);dehydroge ) ;.o
P48163 ymeMEL & ‘ nase(PC00092) P
fégé\;[IAI_II\rll lﬂl;Ir S);EI(CBi RPE Ribulose-phosphate 3- RIBULOSE-PHOSPHATE 3-EPIMERASE- Homo
epimerase;RPE;ortholog RELATED (PTHR11749:SF9) sapiens
Q96AT9
HUMAN IHGNC= HPD 4-hvdroxvphenvlpvruvate dioxveenase 4-HYDROXYPHENYLPYRUVATE Hommo
28242 | UniProtKB= yaroypueny-pyriva ygena DIOXYGENASE-LIKE PROTEIN oxygenase(PC00177) .
L like protein,HPDL;ortholog sapiens

Q96IR7

(PTHR11959:SF10)
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HUMAN IHGNC=

. FAC Fatty acyl-CoA reductase FATTY ACYL-COA REDUCTASE 1 Homo
26222 | UniProtKB=
; ; 11:SF4 ]
QSWVX9 R1 1,FART;ortholog (PTHR11011:SF45) sapiens
HUMAN IHGNC= NOX Homo
7891 | UniProtKB= NADPH oxidase 4;NOX4;ortholog NADPH OXIDASE 4 (PTHR11972:SF78) oxidase(PC00175) .
sapiens
QINPH5
;18[53;[?[}1\; lﬂljr i);g((];: PTG Prostaglandin reductase PROSTAGLANDIN REDUCTASE 3 dehydrogenase(PC00092);redu Homo
R3 3,ZADH2;ortholog (PTHR43677:SF3) ctase(PC00198) sapiens
Q8N4Q0
HUMAN IHGNC= ODB 2-oxoisovalerate dehydrogenase 2-OXOISOVALERATE DEHYDROGENASE  dehydrogenase(PC00092);lyase
987 | UniProtKB=P subunit beta, SUBUNIT BETA, MITOCHONDRIAL (PC00144);transketolase(PC002 sapiens
21953 mitochondrial; BCKDHB;ortholog (PTHR42980:SF1) 21) P

HUMAN IHGNC=

. ~ Hemoglobin subunit HEMOGLOBIN SUBUNIT DELTA Homo
48291 UniProtkB= HBD delta;HBD;ortholog (PTHR11442:SF50) sapiens
P02042
IZ;%%NT?EE_: ECH  Trifunctional enzyme subunit beta,  TRIFUNCTIONAL ENZYME SUBUNITBETA, oo eoose oo
PSI;IO ST " B mitochondrialHADHB;ortholog MITOCHONDRIAL (PTHR18919:SF141) Y sapiens
ZI;&%N.IIE{CLIEI];:CYM Cytochrome b-245 light CYTOCHROME B-245 LIGHT CHAIN Homo
o A chain;CYBA;ortholog (PTHR15168:SF0) sapiens
P13498
HUMANIHGNC= cation
MITOCHONDRIAL H
3951 | UniProtKB= A Frataxin, mitochondrial;FXN;ortholog FRATA)((;I;II'{R 16821:SF4) transporter(PC00068);kinase(P s OIZZ'S
Q16595 ' C00137) P
HUMANIHGNC=_ - NADH dehydrogenase [ubiquinone] 1 NADH DEHYDROGENASE [UBIQUINONE] 1 Homo
7702 UniProtKB= B7 beta subcomplex subunit BETA SUBCOMPLEX SUBUNIT 7 dehydrogenase(PC00092) sapiens
P17568 7.;NDUFB7;ortholog (PTHR20900:SF0) P
Zl(ill\/?l\ngil\BI_C; ALD Aldehyde dehydrogenase, ALDEHYDE DEHYDROGENASE, dehydrogenase(PC00092) Homo
g; . 9‘1’ H2  mitochondrial; ALDH2;ortholog MITOCHONDRIAL (PTHR11699:SF233) yarog sapiens
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HUMAN IHGNC=

. G6P Glucose-6-phosphate 1- GLUCOSE-6-PHOSPHATE 1- Homo
- dehyd PC00092
4057 ';ﬁflr; tB= b dehydrogenase;G6PD;ortholog DEHYDROGENASE (PTHR23429:SF0) ehydrogenase( ) sapiens
HUMANIHGNC=_ ~ NADH dehydrogenase [ubiquinone] ~NADH DEHYDROGENASE [UBIQUINONE]
7715 | UniProtKB= sg iron-sulfur protein 8, IRON-SULFUR PROTEIN 8, MITOCHONDRIAL Homo sapiens
000217 mitochondria,NDUFSS8;ortholog (PTHR10849:SF24)
ZI(%I;/II%N Eﬁ?gj PLO Procollagen-lysine,2-oxoglutarate 5- PROCOLLAGEN-LYSINE,2-OXOGLUTARATE oxygenase(PC00177) Homo
06“015 s D3 dioxygenase 3;PLOD3;ortholog 5-DIOXYGENASE 3 (PTHR10730:SF7) Y8 sapiens
;g;\gﬁi |II;Ir GES;NDO NADPH-dependent diflavin NADPH-DEPENDENT DIFLAVIN Homo
Q 9UII—IBZ R1 oxidoreductase 1;NDORT;ortholog OXIDOREDUCTASE 1 (PTHR19384:SF10) sapiens
HUMAN I[HGNC= FAD-dependent oxidoreductase FAD-DEPENDENT OXIDOREDUCTASE .
FXR h PC00092);0xid  H
269271 UniProtkB= domain-containing protein DOMAIN-CONTAINING PROTEINT ~ 9° ydmfg:gfé(o 0175) Jioxd . OI_Z‘;S
Q96CU9 1;FOXRED1o0rtholog (PTHR13847:SF44) P
ggé\gﬁ?] ',IleicBi TML  Trimethyllysine dioxygenase, TRIMETHYLLYSINE DIOXYGENASE, Homo
o 9;;\1112‘; " H  mitochondria, TMLHE;ortholog MITOCHONDRIAL (PTHR10696:SF3) sapiens
HUMAN |HGNC= GLYOXYLATE
H
4570 UniProtKB= GPRRH GlyOxi'iztecrte‘:;g?{sfl/;gii’gi yruvate  REDUCTASE/HYDROXYPYRUVATE dehydrogenase(PC00092) OZ:S
QYUBQY Herase ’ & REDUCTASE (PTHR10996:SF137) P
;IJE%I ﬁﬂ\; lﬂl;lr (j,?((]; M2G  Dimethylglycine dehydrogenase, DIMETHYLGLYCINE DEHYDROGENASE, dehydrogenase(PC00092);0xid Hormo
QoUI7 D mitochondria;, DMGDH;ortholog MITOCHONDRIAL (PTHR13847:SF187) ase(PPC00175) sapiens
HUMAN |HGNC= 3-HYDROXYISOBUTYRATE
- 1 H
49071 UniProtKB= 3IJII{ID 3 hyiro’ﬁylsgb,‘?’;ﬁ;e :S}gdr;gel“ase' DEHYDROGENASE, MITOCHONDRIAL  dehydrogenase(PC00092) """
P31937 mitochondnat /OTHNOI08 (PTHR22981:SF7) P
1”718[21;/&%1\7.';{(3?;_: NNT NAD(P) transhydrogenase, NAD(P) TRANSHYDROGENASE, dehydrogenase(PC00092) MO
e M mitochondrial; NNT;ortholog MITOCHONDRIAL (PTHR10160:SF22) yarog sapiens

Q13423
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HUMAN IHGNC= Succinate-semialdehyde SUCCINATE-SEMIALDEHYDE

4081 UniProtkB=P >0 dehydrogenase, DEHYDROGENASE, MITOCHONDRIAL dehydrogenase(PC00092) f”g;
51649 mitochondrial; ALDH5ALortholog (PTHR43353:SF5) sapiens
HUMAN [HGNC=
25[; | UnIi\;’rotCIil\BI—CP ADH  Alcohol dehydrogenase class- ALCOHOL DEHYDROGENASE CLASS-3  dehydrogenase(PC00092);redu Hormo
11766 3;ADH5;ortholog (PTHR43880:SF4) ctase(PC00198) sapiens
HUMAN [HGNC=
7;5) o Unipr(iK;: NDU NADH dehydrogenase [ubiquinone] 1 NADH DEHYDROGENASE [UBIQUINONE] T o0 0o oo Homo
005208 2 subunit C2;NDUFC2;ortholog SUBUNIT C2-RELATED (PTHR13099:SF0) sapiens
HUMANIHGNC= _ Homo
1516 | UniProtKB= Catalase;CAT;ortholog CATALASE (PTHR11465:SF9) peroxidase(PPC00180) .
Suplens
P04040
HUMAN |HGNC= . L CYTOCHROME C OXIDASE SUBUNIT 4
16232 UniProtKB= ng CytzoC;’;f;:}el(fnﬁjize(;;zg‘:jhﬁgorm ISOFORM 2, MITOCHONDRIAL SI;IOI_’ZZ
QI6K]J9 ' ’ ' & (PTHR10707:SF11) P
HUMANIHGNC= . Methylmalonate-semialdehyde METHYLMALONATE-SEMIALDEHYDE Homo
71791 UniProtKB= dehydrogenase [acylating], DEHYDROGENASE [ACYLATING], dehydrogenase(PC00092) sapiens
Q02252 mitochondrial ALDH6A1;ortholog MITOCHONDRIAL (PTHR43866:SE3) P
ig;\;[ﬁjl\; lﬂljr Z;EI((]; RIR? Ribonucleoside-diphosphate reductase RIBONUCLEOSIDE-DIPHOSPHATE reductase(PC00198) Homo
P31350 subunit M2;RRM2;ortholog REDUCTASE SUBUNIT M2 (PTHR23409:SF20) e sapiens
I;I;l;/ll%ljllls(igs—: NOS Nitric oxide synthase, NITRIC OXIDE SYNTHASE, INDUCIBLE Homo
inducible;NOS2;ortholog (PTHR19384:SF56) sapiens
P35228
HUMAN |HGNC=
89[; 3|UIr\1]iPr(iI§BC— SER D-3-phosphoglycerate D-3-PHOSPHOGLYCERATE dehydrogenase(PC00092) Homo
A dehydrogenase;PHGDH;ortholog DEHYDROGENASE (PTHR42938:SF9) yaros sapiens

043175

HUMAN IHGNC=
7455 | UniProtKB=
P03886

NU1 NADH-ubiquinone oxidoreductase NADH-UBIQUINONE OXIDOREDUCTASE  dehydrogenase(PC00092);redu Hormo
M chain 1,MT-ND1;ortholog CHAIN 1 (PTHR11432:SF3) ctase(PC00198) sapiens
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HUMAN IHGNC=

10297 | UniProtKB=RPIA . Ribose-5-phosphate RIBOSE-5-PHOSPHATE ISOMERASE Ho'mo
isomerase;RPIA;ortholog (PTHR11934:SF0) sapiens
P49247
I;I;JS];/['%NT?EE_: DOP Dopamine beta- DOPAMINE BETA-HYDROXYLASE Homo
0oLy 0 hydroxylase;DBH;ortholog (PTHR10157:5F29) sapiens
HUMAN IHGNC= Gamma-interferon-inducible Ivsosomal GAMMA-INTERFERON-INDUCIBLE Hommo
53981 UniProtKB= GILT r:; ectOI;e'IFIl; ortholon LYSOSOMAL THIOL REDUCTASE reductase(PC00198) o
P13284 etase oy & (PTHR13234:SF8) P
iggﬁi |II;Ir Ggi(]; PGE Prostaglandin E synthase PROSTAGLANDIN E SYNTHASE 2 reductase(PC00198) Homo
Lo 52 2;PTGES2;0rtholog (PTHR12782:SF5) sapiens
Q9H7Z7
HUMAN IHGNC= Hommo
41951 UniProtKB= GCK Glucokinase;GCK;ortholog GLUCOKINASE (PTHR19443:SF3) sapiens
P35557 P
I;I(Eéll/llgllllilcigg—: PLO Procollagen-lysine,2-oxoglutarate 5- PROCOLLAGEN-LYSINE,2-OXOGLUTARATE oxygenase(PC00177) Homo
Q028 0;) dioxygenase 1,PLOD1;ortholog 5-DIOXYGENASE 1 (PTHR10730:SF5) Y8 sapiens
HUMAN IHGNC= dehydrogenase(PC00092);lyase
11834 | UniProtKB= TKT Transketolase;TKT;ortholog TRANSKETOLASE (PTHR43195:SE3) (PC00144);transketolase(PC002 = .
sapiens
P29401 21)
I:Eﬁﬁj:j&g?; AL9 4-trimethylaminobutyraldehyde 4-TRIMETHYLAMINOBUTYRALDEHYDE dehydrogenase(PC00092) Homo
49189 Al  dehydrogenase;ALDH9AIT;ortholog DEHYDROGENASE (PTHR11699:SF228) yarog sapiens
HUMAN IHGNC= NADH dehydrogenase [ubiquinone] 1 NADH DEHYDROGENASE [UBIQUINONE] 1 Hommo
7688 | UniProtKB= A5 alpha subcomplex subunit ALPHA SUBCOMPLEX SUBUNIT 5 oxidoreductase(PC00176) sapiens

Q16718 5,NDUFADS5;ortholog

(PTHR12653:SF0)

HUMAN IHGNC=
23316 | UniProtKB=

014756 6 type 6;HSD17B6;ortholog

H17B 17-beta-hydroxysteroid dehydrogenase

17-BETA-HYDROXYSTEROID
DEHYDROGENASE TYPE 6 (PTHR43313:SF4)

dehydrogenase(PC00092);redu Homo
ctase(PC00198) sapiens
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HUMAN IHGNC= . . dehydrogenase(PC00092);0xid
8768 | UniProtKB= AIF Apoptosis-inducing factor 1, APOPTOSIS-INDUCING FACTOR 1, ase(PC00175);reductase(PCO01

095831 Ml mitochondrial; ATFM1;ortholog MITOCHONDRIAL (PTHR43557:SF4) o)

Homo
sapiens

HUMAN IHGNC=

26101 | UniProtKB= ACS Acyl-CoA synthetase family member 2, ACYL-COA SYNTHETASE FAMILY MEMBER dehydrogenase(PC00092);ligas Homo

Q96CMS8 F2 mitochondrial; ACSF2;ortholog 2, MITOCHONDRIAL (PTHR43201:SF9) e(PC00142) sapiens
;gfgﬁ?; lﬂljr Z;EI((]; TXD Thioredoxin domain-containing protein ~ THIOREDOXIN DOMAIN-CONTAINING transporter(PC00227) Homo

QYBRA2 17 17;TXNDC17;ortholog PROTEIN 17 (PTHR12452:SF0) ansp sapiens
;Sé\gﬁi llII;Ir (jif((];i DUS tRNA-dihydrouridine(47) synthase TRNA-DIHYDROURIDINE(47) SYNTHASE Homo

Q96GA46 3L [NAD(P)(+)]-like;DUS3L;ortholog [NAD(P)(+)]-LIKE (PTHR45846:SF1) sapiens
HUMANIHGNC= L-2-HYDROXYGLUTARATE

L2H L-2-hydroxyglutarate dehydrogenase, dehydrogenase(PC00092);0xid Homo

20499 | UniProtKB= DEHYDROGENASE, MITOCHONDRIAL

Q9HOPS DH  mitochondria;,L2HGDH;ortholog (PTHR43104:SF2) ase(PC00175) sapiens

HUMAN |HGNC=
1 2[;9 0l é\; iPrf);‘?(CB— QCR Cytochrome b-c1 complex subunit 6, CYTOCHROME B-C1 COMPLEX SUBUNIT 6, reductase(PC00198) Homo
P07919 6 mitochondrial, UQCRH;ortholog MITOCHONDRIAL (PTHR15336:SF3) sapiens
;gé\;[ﬁi lﬂljr(ji(; TRX Thioredoxin reductase THIOREDOXIN REDUCTASE 3 ::e}g‘ér()oogl‘;‘;i‘j;i?gggggggi Homo

" R “TXNRD3;orthol PTHRA43256:SF7 ’ '
086VQ6 3 3;,TXNRD3;ortholog ( 3256:5F7) 98) sapiens
ﬁ[ljé\:ﬁlj\; lﬂl;lr (j,?((]; Sorbitol dehvdrosenase:SORD ortholo SORBITOL DEHYDROGENASE dehydrogenase(PC00092);redu Homo
o) yarogenase; ' & (PTHR43161:SF9) ctase(PC00198) sapiens
Q00796

I;;%%i'ggggf pscg  Delta-l-pyrroline-5-carboxylate DELTA-1-PYRROLINE-5 CARBOXYLATE o, ngég'zcef dromenas HOMO
synthase;ALDH18A1;0rtholog SYNTHASE (PTHR11063:SF8) /CCNYETOBENAS < opiens

P54886 e(PC00092)

HUMAN IHGNC=
3012 | UniProtKB=
Q12882

DPY Dihydropyrimidine dehydrogenase = DIHYDROPYRIMIDINE DEHYDROGENASE dehydrogenase(PC00092);redu Homo
D [NADP(+)];DPYD;ortholog [NADP(+)] (PTHR43073:SF2) ctase(PC00198) sapiens
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HUMAN IHGNC=

. _PHY Phytanoyl-CoA dioxygenase domain- PHYTANOYL-COA DIOXYGENASE DOMAIN- . Homo
233%5;21370 KB 151 containing protein 1;PHYHD1;ortholog CONTAINING PROTEIN 1 (PTHR20883:SF15) ~ ddoreductase(PCO0176) - o
HUMANTHGNC= ), Protein phosphatase PROTEIN PHOSPHATASE 1M o dnase . Homo
26506 | UniProtKB= 1E IM-PPMIM-ortholo (PTHR13832:SF236) inhibitor(PC00139);protein sapiens

QI6MI6 ' ' & ' phosphatase(PC00195) P
HUMANIHGNC=
5 0[;97 | UniPri);tK(]; CYB Cytochrome b reductase CYTOCHROME B REDUCTASE 1 reductase(PC00198) Homo
R1 1,CYBRD1;ortholog (PTHR10106:SF12) sapiens
Q53TN4
HUMAN IHGNC= Pyruvate dehydrogenase phosphatase PYRUVATE DEHYDROGENASE .
302641 UniProtKB=" " regulatory subunit, PHOSPHATASE REGULATORY SUBUNIT, dehydroi:;fg%fggf 92);0xid SgOZ;S
Q8NCN5 mitochondrial,PDPR;ortholog MITOCHONDRIAL (PTHR13847:SF193) P
HUMAN IH =
16%1;4' UljiPrcilljlg— CCs Copper chaperone for superoxide COPPER CHAPERONE FOR SUPEROXIDE oxidoreductase(PC00176) Homo
014618 dismutase;CCS;ortholog DISMUTASE (PTHR10003:SF27) sapiens
HUMANIHONC= Apoptosis-inducing factor APOPTOSIS-INDUCING FACTOR 3 dehydrogenase(PCO0092),0xdd
26398 | UniProtKB= M3 3 ATFM3-ortholo (PTHR43557:SF8) ase(PC00175);reductase(PPC001 sapiens
QY6NNY ' ' & ' 98) P
T;x%ﬁlgjiigj ALR FAD-linked sulfhydryl oxidase FAD-LINKED SULFHYDRYL OXIDASE ALR oxidase(PC00175) Homo
P55789 ALR;GFER;ortholog (PTHR12645:SF0) sapiens
HUMAN IHGNC= dehydratase(PC00091);epimera Homo
123901 UniProtKB= FCL GDP-L-fucose synthase;TSTA3;ortholog GDP-L-FUCOSE SYNTHASE (PTHR43238:5F1) se/racemase(PC00096);0xidore sapiens
Q13630 ductase(PC00176) P
HUMAN IH =
U N_ GNC COX Cytochrome c oxidase subunit 1;MT- CYTOCHROME C OXIDASE SUBUNIT 1 . Homo
74191 UniProtKB= oxidase(PC00175) )
1 CO1;ortholog (PTHR10422:SF18) sapiens
P00395
?igﬁ%ﬁgji?gj CBR Carbonyl reductase [NADPH] CARBONYL REDUCTASE [NADPH] 1 Homo
1 1,CBR1;ortholog (PTHR43963:SF2) sapiens

P16152
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HUMAN IHGNC=

20390 | UniProtKB= SQO Sulfide:quinone oxidoreductase, SULFIDE:QUINONE OXIDOREDUCTASE, Homo
Q9Y6N5 R mitochondrial;SQOR;ortholog MITOCHONDRIAL (PTHR10632:SF2) sapiens
I;ggﬁ%ilgﬁggj CP17 Steroid 17-alpha-hydroxylase/17,20 STEROID 17-ALPHA-HYDROXYLASE/17,20 Homo
P0509 ; A lyase;CYP17A1;0rtholog LYASE (PTHR24289:SF1) sapiens
HUMANIHGNC= Hommo
25812 | UniProtKB= Polyprenol reductase;SRD5A3;0rtholog POLYPRENOL REDUCTASE (PTHR14624:SFO0) .
sapiens
Q9HS8PO
HUMANIHGNC= . . . .
7377 | UniProtKB= MSR  Mitochondrial peptide methionine MITOCHONDRIAL PEPTIDE METHIONINE reductase(PC00198) Homo

A sulfoxide reductase;MSRA;ortholog SULFOXIDE REDUCTASE (PTHR42799:SF2) sapiens

QIUJ68
HUMANIHGNC= NADH dehydrogenase [ubiquinone] NADH DEHYDROGENASE [UBIQUINONE]
D h P 2); H
77141 UniProtkB= DU iron-sulfur protein 7, IRON-SULFUR PROTEIN 7, MITOCHONDRIAL 9 yd“;%z:;?f ((: 05103 5)9 Jiredu . Ol_’ZfS
075251 mitochondrialNDUFS7;ortholog (PTHR11995:5F22) P
HUMANIHGNC= HEM Oxygen-dependent OXYGEN-DEPENDENT Homo
23211 UniProtKB= coproporphyrinogen-III oxidase, COPROPORPHYRINOGEN-II OXIDASE, oxidase(PC00175) sapiens
P36551 mitochondrial;CPOX;ortholog MITOCHONDRIAL (PTHR10755:SF0) apiett
?iﬁ%ﬁlgjiﬁgj COX  Cytochrome c oxidase subunit 5A, CYTOCHROME C OXIDASE SUBUNIT 5A, oxidase(PC00175) Homo
P20674 5A mitochondrial;, COX5A;ortholog MITOCHONDRIAL (PTHR14200:SF13) a sapiens
I;I;l;/ll%ljllls(igs—: NOS Nitric oxide synthase, NITRIC OXIDE SYNTHASE, BRAIN Homo
P29475 1 brain;NOS1;ortholog (PTHR19384:SF63) sapiens
HUMANIHONC= .\ Protein phosphatase PROTEIN PHOSPHATASE 1H . [Idnase . Homo
18583 | UniProtKB= 1H 1H-PPMI Heortholo (PTHR13832:SF287) inhibitor(PC00139);protein sapiens
QYULR3 ' ’ & ' phosphatase(PC00195) P
i[;;\;[ﬁjl\; |111;Ir i);g((];’i THI Thioredoxin, THIOREDOXIN, MITOCHONDRIAL oxidoreductase(PC00176) Homo
OM mitochondrial; TXN2;ortholog (PTHR43601:SF3) sapiens

Q99757
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HUMAN IHGNC=

7491 | UniProtKBe COX Cytochrome c oxidase subunit 2;MT- CYTOCHROME C OXIDASE SUBUNIT 2 oxidoreductase(PCO0176) Ho'mo
CO2;ortholog (PTHR22888:SF9) sapiens
P00403
HUMAN| HGNC:NDU NADH dehydrogenase [ubiquinone] 1 NADH DEHYDROGENASE [UBIQUINONE] 1 Hommo
20372 UniProtKB= beta subcomplex subunit 11, BETA SUBCOMPLEX SUBUNIT 11, oxidoreductase(PC00176) sapiens
QINX14 mitochondria,NDUFB11;ortholog MITOCHONDRIAL (PTHR13327:SF0)
HUMAN/| HGNC=MTN 1,2-dihydroxy-3-keto-5- 1,2-DIHYDROXY-3-KETO-5- Homo
30576 | UniProtKB= methylthiopentene METHYLTHIOPENTENE DIOXYGENASE oxidoreductase(PC00176) sapiens
QI9BV57 dioxygenase;ADI1;ortholog (PTHR23418:SF0)
HUMANIHGNC= NADH dehydrogenase [ubiquinone] 1 NADH DEHYDROGENASE [UBIQUINONE] 1 Homo
77001 UniProtKB= beta subcomplex subunit 5, BETA SUBCOMPLEX SUBUNIT 5, oxidoreductase(PC00176) sapiens
043674 mitochondria, NDUFB5;ortholog MITOCHONDRIAL (PTHR13178:SF0)
HUMANIHGNC= Homo
9021 | UniProtKB= Pyruvate kinase PKM;PKM;ortholog ~ PYRUVATE KINASE PKM (PTHR11817:SF15) )
sapiens
P14618
HUMAN IHGNC= AL4 Delta-1-pyrroline-5-carboxylate DELTA-1-PYRROLINE-5-CARBOXYLATE Hommo
406 | UniProtKB=P dehydrogenase, DEHYDROGENASE, MITOCHONDRIAL sapiens
30038 mitochondria, ALDH4A1;ortholog (PTHR14516:SF3)
ig;,\gﬁjl\; lﬂljr Z;EI((]; SAR Sarcosine dehydrogenase, SARCOSINE DEHYDROGENASE, dehydrogenase(PC00092);0xid Homo
QIUL12 DH mitochondrial; SARDH;ortholog MITOCHONDRIAL (PTHR13847:SF200) ase(PC00175) sapiens
HUMAN !HGNC: QCR  Cytochrome b-cl complex subunit CYTOCHROME B-C1 COMPLEX SUBUNIT 9 Homo
308631 UniProtkB= "y 9,UQCR10;0rtholog (PTHR12980:SF0) reductase(PCO0198) sapiens
QIUDW1 ’ ’ '
i[;(l)\;llALII\; |111;Ir CO;SLCB; DEG  Sphingolipid delta(4)-desaturase =~ SPHINGOLIPID DELTA4)-DESATURASE DES1 Homo
S1 DES1;DEGS1;0rtholog (PTHR12879:SF2) sapiens

015121

HUMAN IHGNC=
28639 | UniProtKB=
Q6UWP2

DHR Dehydrogenase/reductase SDR family DEHYDROGENASE/REDUCTASE SDR dehydrogenase(PC00092);redu Homo
11 member 11;DHRS11;ortholog FAMILY MEMBER 11 (PTHR43115:5F4) ctase(PC00198) sapiens
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HUMANIHGNC= reductase(PC00198);voltage-

6299 | UniProtKB= KCA  Voltage-gated potassium channel VOLTAGE-GATED POTASSIUM CHANNEL gated potassium Homo
Q13303 B2 subunit beta-2;KCNAB2;ortholog SUBUNIT BETA-2 (PTHR43150:5F1) channel(PC00242) sapiens
HUMAI_\I | HGNC= AL7  Alpha-aminoadipic semialdehyde ALPHA-AMINOADIPIC SEMIALDEHYDE Homo

8771 UniProtKB=P dehydrogenase(’C00092) ,
49419 Al dehydrogenase;ALDH7Al;ortholog DEHYDROGENASE (PTHR43521:SF5) sapiens
i)llj;,\gﬁi l;{ GEL(]; GLR Glutaredoxin-related protein 5, GLUTAREDOXIN-RELATED PROTEIN 5, reductase(PC00198) Homo
086 ;;60 X5 mitochondrial;GLRX5;0rtholog MITOCHONDRIAL (PTHR10293:SF16) sapiens
HUMAN IHGNC= coQ Ubiquinone biosynthesis UBIQUINONE BIOSYNTHESIS Homo
202331 UniProtKB= monooxygenase COQ6, MONOOXYGENASE COQ6, oxygenase(PC00177) sapiens

Q9Y279 mitochondrial,COQ6;ortholog MITOCHONDRIAL (PTHR43876:SF7) P
;g;:ﬁi lﬂl;lr f);g((]; QCR  Cytochrome b-cl complex subunit CYTOCHROME B-C1 COMPLEX SUBUNIT 8 Homo
014949 8, UQCRQ;ortholog (PTHR12119:SF2) sapiens

= DNA

HUMAN |.HGNC KbM Lysine-specific histone demethylase =~ LYSINE-SPECIFIC HISTONE DEMETHYLASE N Homo
215771 UniProtKB= 1B,L 1B:-KDM1B-orthol 1B (PTHR10742:SF359) methyltransferase(PC00013);0x sapiens

QSNB78  SD2 ’ /OTHROT08 ‘ idase(PC00175) P
;gé\gﬁi l;{ GES;MOX DBH-like monooxygenase protein DBH-LIKE MONOOXYGENASE PROTEIN 1 Homo
o 6U§/;2 D1 1;MOXD1;0rtholog (PTHR10157:SF28) sapiens

HUMAN IHGNC= 6-
- TONASE H
8903 | UniProtKB= phosphogluconolactonase;PGLS;ortholo 6-PHOSPHOGLUCONOLAC hydrolase(PC00121) o'mo
L (PTHR11054:SF0) sapiens
095336 g
= P 2);epi

HUMANIHGNC= o Lambda-crystallin LAMBDA-CRYSTALLIN HOMOLOG ~ dehydrogenase(PCO0092)epim
18246 | UniProtKB= 1 h loe:CRYI Lorthol (PTHR43492:SF2) erase/racemase(PC00096);hydr sapiens

QYY252 Omolog, /OTHNOI08 ' atase(PC00120) P
ilgj(l)\fl%[jl\; l;{ Ggi(]; SOX Peroxisomal sarcosine PEROXISOMAL SARCOSINE OXIDASE oxidase(PC00175) Homo
1o oxidase;PIPOX;ortholog (PTHR10961:SF7) sapiens

Q9P0Z9
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HUMAN IHGNC=

MGS Microsomal glutathione S-transferase MICROSOMAL GLUTATHIONE S- Homo
i = t f PC00220
70641 g ﬁgggtm T3 3;MGST3;ortholog TRANSFERASE 3 (PTHR10250:SF17) ransferase( ) sapiens
HUMANIHGNC= o Homo
16753 UniProtKB= X6 Peroxiredoxin-6,PRDX6;ortholog PEROXIREDOXIN-6 (PTHR43503:SF11) peroxidase(PC00180) sapiens
P30041 P
HUMAN IHGNC=
4 H
2595 UniProtKB= . © Cytochrome P450 CYTOCHROME P450 1A1 (PTHR24299:SF8) oxygenase(PC00177) omo
Al 1A1;CYP1A1;0rtholog sapiens
P04798
HUMAN IHGNC= D-LACTATE DEHYDROGENASE
- ’ H
19708 | UniProtKB=">" 1 Prﬁ?fiﬁiifﬁfﬁiﬁiﬁfﬁﬂfSe’ MITOCHONDRIAL-RELATED dehydrogenase(PC00092) OZHOS
Q86WU2 ’ ’ & (PTHR11748:SF35) P
I;Iéél;/ﬁ%NlPHcigs_z COX Prostaglandin G/H synthase PROSTAGLANDIN G/H SYNTHASE 2 oxygenase(PC00177) Homo
e TORDT 2;PTGS2;0rtholog (PTHR11903:SF8) Y8 sapiens
P35354
I:;g%%i;fﬁggj Kynurenine 3- KYNURENINE 3-MONOOXYGENASE Homo
0152 2;) O monooxygenase;KMO;ortholog (PTHR46028:SF2) sapiens
= d P 2);0xid
Ilefll\fjiﬁ?f{tig—co ACO Peroxisomal acyl-coenzyme A oxidase PEROXISOMAL ACYL-COENZYME A j:jz}li Ci)%%?;iignff(ﬁgzezi? ég 0 Homo
Lo X3 3;ACOX3;ortholog OXIDASE 3 (PTHR10909:SF315) . sapiens
15254 220)
HUMAN !HGNC: BCD Beta,beta-carotene 15,15'- BETA,BETA-CAROTENE 15,15'-DIOXYGENASE Homo
138151 UniProtKB= . oxygenase(I’C00177) .
O1 dioxygenase;BCO1;ortholog (PTHR10543:SF34) sapiens
QIHAY6
Ig;zﬁéﬁlgﬁggj PGK Phosphoglycerate kinase PHOSPHOGLYCERATE KINASE 1 carbohydrate kinase(PC00065) Homo
© 1 1,PGK1;0rtholog (PTHR11406:SF14) y sapiens
P00558
HUMAN IHGNC= Homo
143551 UniProtKB= ERO1-like protein beta;ERO1B;ortholog ERO1-LIKE PROTEIN BETA (PTHR12613:SF2) oxidoreductase(PC00176) sapiens

Q86YBS
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HUMAN IHGNC=

. ~ TEC Very-long-chain enoyl-CoA VERY-LONG-CHAIN ENOYL-COA Homo
45515;?};23&8_ R reductase;TECR;ortholog REDUCTASE (PTHR10556:SF31) dehydrogenase(PC000%2) o .0e
HUMAN IHGNC= Homo
3976 | UniProtKB= FRIH Ferritin heavy chain;FTH1;ortholog =~ FERRITIN HEAVY CHAIN (PTHR11431:SF37) storage protein(I’C00210) sapiens

P02794
HUMAN IHGNC= Homo
209681 UniProtKB= Ribosomal oxygenase 1;RIOX1;ortholog RIBOSOMAL OXYGENASE 1 (PTHR13096:SF4) .
sapiens
QIH6W3
HUMAN IHGNC= D-beta-hydroxybutyrate D-BETA-HYDROXYBUTYRATE )
1027 | UniProtKB= BDH dehydrogenase, DEHYDROGENASE, MITOCHONDRIAL ~ dehydrogenase(PC00092);redu Homo
Q02338 mitochondrial;BDH1;0rtholog (PTHR43313:SF25) ctase(PCO0198) saprens

HUMAN IHGNC=

5011 | UniProtKB= DHB  Estradiol 17-beta-dehydrogenase ESTRADIOL 17-BETA-DEHYDROGENASE 2 dehydrogenase(PC00092);redu Homo

P37059 2,HSD17B2;0rtholog (PTHR43313:SF3) ctase(PC00198) sapiens
HUMAN IHGNC= Hydroxyacid-oxoacid HYDROXYACID-OXOACID Hommo
16354 | UniProtKB=HOT transhydrogenase, TRANSHYDROGENASE, MITOCHONDRIAL sapiens

QB8IWWS mitochondrial, ADHFE1;ortholog (PTHR11496:SF83)
HUMANIHGNC= ACA Acyl-CoA dehydrogenase family ACYL-COA DEHYDROGENASE FAMILY  dehydrogenase(PC00092);0xid Homo
21497 | UniProtKB= D9 member 9, MEMBER 9, MITOCHONDRIAL ase(PC00175);transferase(PPC00 sapiens
QI9H845 mitochondrial, ACAD9;ortholog (PTHR43884:SF9) 220)
HUMANIHGNC= DUO Homo
3062 | UniProtKB= Dual oxidase 1;DUOX1;ortholog DUAL OXIDASE 1 (PTHR11972:SE75) oxidase(PC00175) .
X sapiens
QI9NRD9
I;IAEIE;/II?JIlllf;I(iITBC; CRY Ketimine reductase mu- KETIMINE REDUCTASE MU-CRYSTALLIN lyase(PC00144) Homo
crystallin,CRYM;ortholog (PTHR13812:SF19) sapiens

Q14894
HUMANIHGNC= NOX Homo
14874 1 UniProtKB= NADPH oxidase 5,NOX5;ortholog NADPH OXIDASE 5 (PTHR11972:SF58) oxidase(PC00175) .

Q96PH1 5 sapiens
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HUMAN IHGNC=

. ~ MD Malate dehydrogenase, MALATE DEHYDROGENASE, CYTOPLASMIC Homo
6970 |15112)191’2r5o B he cytoplasmic;MDH1;ortholog (PTHR23382:SF3) dehydrogenase(PC000%2) o .0ie
HUMAN_l HGNC= PPO Protoporphyrinogen PROTOPORPHYRINOGEN OXIDASE DNA Homo
9280 | UniProtKB= oxidase:PPOX-ortholo (PTHR42923:SF3) methyltransferase(PC00013);0x sapiens
P50336 AT & ' idase(PC00175) P
HUMAN IHGNC= Dihydroorotate dehydrogenase DIHYDROOROTATE DEHYDROGENASE )
2867 | UniProtkB= | *X (quinone), (QUINONE), MITOCHONDRIAL dehyd“l%;‘;fg;gfg :)92)’redu 51;101?:5
Q02127 mitochondria,l DHODH;ortholog (PTHR43517:SF1) P
HUMANIHGNC= - Homo
132731 UniProtKB= Dual oxidase 2,DUOX2;ortholog DUAL OXIDASE 2 (PTHR11972:SF67) oxidase(PC00175) .
X2 sapiens
QINRDS
HUMAN |HGNC= . L CYTOCHROME C OXIDASE SUBUNIT 4
2265 UniProtKB= Cﬁx CytloC;’;f;?ﬁ(fn(gfgize(;;z;ﬁfhﬁgorm ISOFORM 1, MITOCHONDRIAL SI;OI?:S
P13073 ’ ’ ’ & (PTHR10707:SF12) P
;gé\gﬁ-l]\; lﬂl;Ir (;?((éi PCY Prenylcysteine oxidase PRENYLCYSTEINE OXIDASE 1 Homo
- 0X 1;PCYOX1;0rthol PTHR15944:SF '
QIUHG3 @) ;PCYOX1;0rtholog ( 5944:SF3) sapiens
HUMAN |HGNC= . SHORT-CHAIN
17693 UniProtKB=D;R Short{ha?ggg;r_offﬁs e/reductase DEHYDROGENASE/REDUCTASE 3 Homo
075911 ' /OTTIOT08 (PTHR24322:SF483) Sapiens
HUMANIHGNC= NADH dehydrogenase [ubiquinone] NADH DEHYDROGENASE [UBIQUINONE] )
7708 | UniProtkB= 2 U iron-sulfur protein 2, IRON-SULFUR PROTEIN 2, MITOCHONDRIAL dehydr‘l%:;‘;;e éﬂﬁfg 5)92)’redu SgOZ;S
075306 mitochondrialNDUFS2;ortholog (PTHR11993:SF10) P
Lipases
HUMANIHGNC=PL  Patatin-like phospholipase PATATIN-LIKE PHOSPHOLIPASE Homo
247681 UniProtKB=PL  domain-containing protein DOMAIN-CONTAINING PROTEIN 7 esterase(PC00097) sapiens
Q6ZV?29 7 7,;PNPLA7;ortholog (PTHR14226:SF23) P
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HUMANIHGNC=PL

. _ Neuropathy target NEUROPATHY TARGET ESTERASE Homo
162681 UniProtKB=PL @ se;PNPLAGsortholog (PTHR14226:SF26) esterase(PC00097) sapiens
Q8IY17 6
HUMANIHGNC=PL  1-phosphatidylinositol 4,5- 1-PHOSPHATIDYLINOSITOL 4,5- Calcmm'blt‘ﬁgi (izzteelez(;igo?o); guanyl- omo
9059 | UniProtKB= CB bisphosphate phosphodiesterase BISPHOSPHATE PHOSPHODIESTERASE factor(PC00113);phospholipase (E C00186);signali. sapiens
Q15147 4 beta-4;PLCB4;ortholog BETA-4 (PTHR10336:SF106) /PROSPROAP S8 P
ng molecule(PC00207)
HUMAN HGNC=PL 1-phosphatidylinositol 4,5- 1-PHOSPHATIDYLINOSITOL 4,5- anvlnncleotide exchanse Homo
9062 1 UniProtKB= C bisphosphate phosphodiesterase BISPHOSPHATE PHOSPHODIESTERASE factor(P CgO 01 1};)'si nalin moleculeg(P C00207)  sapiens
QUBRC7 D4 delta-4;PLCD4;ortholog DELTA-4 (PTHR10336:SF31) Slghating p
HUMANIHGNC= G Guanine nucleotide-binding GUANINE NUCLEOTIDE-BINDING Homo
43901 UniProtKB= protein G(q) subunit PROTEIN G(Q) SUBUNIT ALPHA heterotrimeric G-protein(PC00117) sapiens
P50148 o alpha;GNAQ;ortholog (PTHR10218:SF318) P
HUMAN |HGNC= .
18483 | UniProtKB=_" Lipase member H;LIPH;ortholog LIPASE MEMBER H (PTHR11610:SF12) eSterase(Pcooogz),’ng 5381;?80143)’“0”‘%8 Hormo
QSWWYS protei ) sapiens
HUMAN |HGNC=5H
521';1;4' UIEiPr(()?cIIj]S— ?f ” 5-hydroxytryptamine receptor ~5-HYDROXYTRYPTAMINE RECEPTOR G-protein coupled receptor(PC00021) Homo
2A;HTR2A ortholog 2A (PTHR24247:SF30) P P P sapiens
P28223 A
HUMANIHGNC=PL  1-phosphatidylinositol 4,5- 1-PHOSPHATIDYLINOSITOL 4,5- Calcmm'blt‘ﬁgi iﬁﬁf;ﬁiﬁo?o” guanyl- omo
171751 UniProtKB=CE bisphosphate phosphodiesterase BISPHOSPHATE PHOSPHODIESTERASE factor(PCO0113);phospholipase (E C00186);signali sapiens
QoP212 1 epsilon-1;PLCEI;ortholog EPSILON-1 (PTHR10336:SF6) e molecule(PCO0207)
A
?;T’&ﬁgiﬁi; D Alpha-1A adrenergic ALPHA-1A ADRENERGIC RECEPTOR G-protein coupled receptor(PC00021) Homo
35348 Al  receptor;ADRA1A;ortholog (PTHR24248:SF16) P P P sapiens
A
HUMAN |[HGNC= LI INACTIVE PANCREATIC LIPASE-
U N. GNC Inactive pancreatic lipase-related NAC NC C 5 esterase(PC00097);lipase(PC00143);storage Homo
91561 UniProtkB= PR 7 P o el RELATED PROTEIN 1 rotein(PCO0210) o
P54315 1 proemd /OrHolog (PTHR11610:SF147) prote sapien

Toxins 2021, 13, 453. https://doi.org/10.3390/toxins13070453

www.mdpi.com/journal/toxins



Toxins 2021, 13, 453. doi:10.3390/toxins13070453

557 of S91

HUMANIHGNC=

6619 | UniProtKB= Hepatic triacylglycerol HEPATIC TRIACYLGLYCEROL LIPASE esterase(PC00097);lipase(PC00143);storage Homo
P11150 PC lipase;LIPC;ortholog (PTHR11610:SF2) protein(PC00210) sapiens
?7[;2;[?[?; lﬂl;Ir Gg]((];lé;? Group XV phospholipase GROUP XV PHOSPHOLIPASE A2 acyltransferase(PC00042);phospholipase(PC0018 Homo
Q8NCC(?Z 5 A2,;PLA2G15;0rtholog (PTHR11440:SF47) 6) sapiens
?;ojfg ﬁJN III:Ir i?((]; :Sﬁ SEC23-interacting SEC23-INTERACTING PROTEIN membrane traffic Homo
Q9§16Y8 P protein;SEC23IP;ortholog (PTHR23509:SF4) protein(PC00150);phospholipase(PC00186)  sapiens
I;IESI;/II%ILZIPI;K?[IT]S—: LI Pancreatic triacylglycerol PANCREATIC TRIACYLGLYCEROL esterase(PC00097);lipase(PC00143);storage Homo
P1 62330 PP lipase;PNLIP;ortholog LIPASE (PTHR11610:SF115) protein(PC00210) sapiens
I;I;?;/Il%NlpH(iEg_: II;II{ Pancreatic lipase-related protein PANCREATIC LIPASE-RELATED esterase(PC00097);lipase(PC00143);storage Homo
psssly 5 2PNLIPRP2ortholog PROTEIN 2 (PTHR11610:5F85) protein(PC00210) apiens
EISJ;\(/)[ ﬁ?; lﬂl;lr ii(;f Lysophosphatidic acid receptor LYSOPHOSPHATIDIC ACID RECEPTOR Homo
P43657 R6 6;,LPARG6;ortholog 6 (PTHR24232:SF3) sapiens
E[;fgﬁjl\; IIII:Ir f);g((];[;? Phospholipase PHOSPHOLIPASE ABHD3 serine protease(PC00203) Homo
) ; ; PTHR10794:SF -

QSWU67 D3 ABHD3;ABHD3;0rtholog ( 0794:SF50) sapiens

A
I;I;éll\/llﬁl ll\ngil;fP— Alpha-1B adrenergic ALPHA-1B ADRENERGIC RECEPTOR G-protein coupled receptor(PC00021) Homo
35362 Al receptor; ADRA1B;ortholog (PTHR24248:SF17) p p P sapiens

B

Peptidase Activity
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HUMAN IHGNC=

. . H
5001 UniProtkB=p *M¥ Aminopeptidase AMINOPEPTIDASE N (PTHR11533:5F172) metalloprotease(PC00153) omo
N N;ANPEP;ortholog sapiens
15144
I;I;Tl%NlpH(iEBC_Z CTRL Chymotrypsin-like protease CTRL- CHYMOTRYPSIN-LIKE PROTEASE CTRL-1 serine protease(PC00203) Homo
O 1;CTRL;ortholog (PTHR24250:SF28) P sapiens
P40313
HUMANIHGNC= aspartic protease(PC00053);calcium- Homo
9509 | UniProtKB= PSN2 Presenilin-2;PSEN2;ortholog PRESENILIN-2 (PTHR10202:SF26) binding protein(PC00060);membrane- sapiens
P49810 bound signaling molecule(PC00152) P
HUMAN.l HENE= Lysosomal Pro-X LYSOSOMAL PRO-X CARBOXYPEPTIDASE . Homo
9344 | UniProtKB= PCP ) serine protease(I’C00203) .
P42785 carboxypeptidase;PRCP;ortholog (PTHR11010:SF38) sapiens
;15[;;\;1 ﬁlj\l |II;I GEI(]C; ATG Autophagy-related protein AUTOPHAGY-RELATED PROTEIN 101 Homo
Qgglst T Al 101;ATG101;0rtholog (PTHR13292:SF0) sapiens
ig;\;[ ﬁ?l lll;l G?(lC; UBP2 Ubiquitin carboxyl-terminal UBIQUITIN CARBOXYL-TERMINAL cysteine protease(PC00081) Homo
o 93;&; B hydrolase 24;USP24;0rtholog HYDROLASE 24 (PTHR24006:SF729) ystemep sapiens
HUMAN IHGNC= WD repeat domain WD REPEAT DOMAIN Homo
250721 UniProtKB=WIPI3  phosphoinositide-interacting PHOSPHOINOSITIDE-INTERACTING sapiens
Q5MNZ6 protein 3;WDR45B;ortholog PROTEIN 3 (PTHR11227:SF18) P
E[f;\;[ Ile[lJ\rII lﬂl;lr (jg((éi ERAP Endoplasmic reticulum ENDOPLASMIC RETICULUM metalloprotease(PC00153) Homo
QINZ08 1  aminopeptidase 1;ERAPI;ortholog AMINOPEPTIDASE 1 (PTHR11533:5F156) P sapiens
HUMAN [HGNC= Autopha rotein membrane trafficking regulator Homo
589 UniProtkB=Q ATG5 phagy p AUTOPHAGY PROTEIN 5 (PTHR13040:SF2) , g regtiatory .
5,ATG5;ortholog protein(PC00151) sapiens
9H1Y0
;gé\;[ IAUN llljr (jg((éj PSME  Proteasome activator complex PROTEASOME ACTIVATOR COMPLEX Homo
" 4 subunit 4;PSME4;ortholog SUBUNIT 4 (PTHR32170:SF3) sapiens

Q14997
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HUMAN IHGNC=

11280 UniProtkB= "1 Sequestosome-1;5QSTM1ortholog  SEQUESTOSOME-1 (PTHR15090:SF0) Homo
sapiens
Q13501
HUMANIHGNC= Homo
2301 UniProtKB= CBPD Carboxypeptidase D;CPD;ortholog CARBOXYPEPTIDASE D (PTHR11532:SF57) metalloprotease(PC00153) sapiens
075976 p
2)[0}2;[?[?; lﬂl;{r (jg((éj UBP4 Ubiquitin carboxyl-terminal UBIQUITIN CARBOXYL-TERMINAL cysteine protease(PCO0081) Homo
QOHIJ4 2 hydrolase 42;USP42;ortholog HYDROLASE 42 (PTHR24006:SF727) y p a sapiens
igé\gﬁl; lﬂl;lr (jg((éi TERA Transitional endoplasmic reticulum TRANSITIONAL ENDOPLASMIC Homo
P55072 ATPase;VCP;ortholog RETICULUM ATPASE (PTHR23077:SF69) sapiens
HUMAN |H =
9;1;4' UI:IiPr(iIIj]S— PSA3 Proteasome subunit alpha type- = PROTEASOME SUBUNIT ALPHA TYPE-3 rotease(PC00190) Homo
P25788 3;,PSMA3;ortholog (PTHR11599:SF10) P sapiens
HUMANIHGNC= USP9 Probable ubiquitin carboxyl- UBIQUITIN CARBOXYL-TERMINAL Hommo
12632 | UniProtKB= X terminal hydrolase FAF- HYDROLASE FAF-X-RELATED cysteine protease(PC00081) sapiens
Q93008 X;USP9X;ortholog (PTHR24006:SF732) P
15{8[;%1?111\111(1?;—(202 ATG1 Ubiquitin-like protein UBIQUITIN-LIKE PROTEIN ATG12 Homo
94817 2 ATG12;ATG12;0rtholog (PTHR13385:SF0) sapiens
ig;\:ﬁlj\; lﬂl;lr (jg((éi UBP2 Ubiquitin carboxyl-terminal UBIQUITIN CARBOXYL-TERMINAL cysteine protease(PC00081) Homo
QIUHP3 5 hydrolase 25;USP25;0rtholog HYDROLASE 25 (PTHR24006:SF666) Y p sapiens
;_gljé\gﬁil lﬂl;i i);?(CBj TPPC Trafficking protein particle complex TRAFFICKING PROTEIN PARTICLE Homo
Q9Y2L5 8 subunit §; TRAPPCS8;ortholog COMPLEX SUBUNIT 8 (PTHR12975:SF6) sapiens
HUMANIHGNC= Hommo
1361 | UniProtKB= Aminopeptidase O;AOPEP;ortholog AMINOPEPTIDASE O (PTHR46627:SF1) )
OSN6ME6 sapiens
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HUMAN IHGNC=

. Proteasome subunit alpha type- PROTEASOME SUBUNIT ALPHA TYPE-2 Homo
= t PC00190
95311 UniProtkB= PSA2 2,PSMA2;ortholog (PTHR11599:SF16) protease( ) sapiens
P25787
;_Il[i;\g llAUN lll;l Gi;](lC; A16L1 Autophagy-related protein 16- AUTOPHAGY-RELATED PROTEIN 16-1 Homo
a 6;‘6‘U‘;’ 1;ATG16L1;0rtholog (PTHR19878:SF6) sapiens
;gi\;lﬁjl\l llljr (jg((éj SENP Sentrin-specific protease SENTRIN-SPECIFIC PROTEASE 6 cysteine protease(PC00081) Homo
m 6 6;SENP6;ortholog (PTHR46896:SF1) y p sapiens
QIGZR1
;[22\;[1'5{1;11 lﬂl;lr Gi;]((];i SPP2  Signal peptide peptidase-like SIGNAL PEPTIDE PEPTIDASE-LIKE 2A Homo
QST CT;; 2A;SPPL2A;ortholog (PTHR12174:SF34) sapiens
ngl)\;l ﬁlj\l |II;I GEI(]C; TASP Threonine aspartase THREONINE ASPARTASE 1 rotease(PC00190) Homo
Q9:116Pr;’ B 1;TASP10rtholog (PTHR10188:SF8) P sapiens
= 11 adhesi
HUMANIHGNC= Leishmanolysin-like LEISHMANOLYSIN-LIKE PEPTIDASE cell adhesion Homo
15991 | UniProtKB= N tidase: ] MLN:orthol (PTHR10942:SF0) molecule(PC00069);metalloprotease(PC00 sapiens
QI6KR4 pepridase; /OTHOT08 ' 153) P
;{Sgé\(/)[ IA[?; lﬂl;{r (jg((éj EMCE ER membrane protein complex ER MEMBRANE PROTEIN COMPLEX Homo
Q9BVS1 subunit 6;EMC6;ortholog SUBUNIT 6 (PTHR20994:SF0) sapiens
Iiilg/llglilllf(illjg—: GGH Gamma-glutamyl GAMMA-GLUTAMYL HYDROLASE cysteine protease(PC00081) Homo
hydrolase;GGH;ortholog (PTHR11315:SF0) y P sapiens
Q92820
HUMAN IH =
1 6I7J(1)\;I| Ul\rI1 iPrGSGC%— CSN4 COP9 signalosome complex subunitCOP9 SIGNALOSOME COMPLEX SUBUNIT Homo
Q9BT780 4,COPS4;0rtholog 4 (PTHR10855:SF2) sapiens
15{8[21?/5?1 1\;' Hig?; ACP Acylamino-acid-releasing ACYLAMINO-ACID-RELEASING ENZYME serine protease(PC00203) Homo
Lo enzyme;APEH;ortholog (PTHR42776:S5F4) P sapiens

13798
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HUMAN IHGNC=

TIMP Metalloproteinase inhibitor METALLOPROTEINASE INHIBITOR 1 s Homo
i = t hibitor(PC00191
118201 UniProtkB= ", 1;TIMP1;0rtholog (PTHR11844:SF20) protease inhibitor( ) sapiens
P01033
I;IZB/II%II\DI’I;I(?(EE—: CSN5 COP9 signalosome complex subunitCOP9 SIGNALOSOME COMPLEX SUBUNIT metalloprotease(PC00153);transcription ~ Homo
9290 ; 5,COPS5;o0rtholog 5 (PTHR10410:SF6) factor(PC00218) sapiens
extracellular matrix
gggfé\; lﬂl;lr i?(;: ATLS ADAMTS-like protein ADAMTS-LIKE PROTEIN 5 glycoprotein(PC00100);metalloprotease(’  Homo
Q6ZMM?2 5,ADAMTSL5;ortholog (PTHR13723:SF173) C00153);serine protease sapiens
inhibitor(PC00204)
i[;i\gf[jl\l lllilr G,?((éjHTRA Serine protease HTRA2, SERINE PROTEASE HTRA2, chaperone(PC00072);serine Homo
o 4;1; 6 40 2 mitochondriaLHTRA2;ortholog MITOCHONDRIAL (PTHR22939:5F109) protease(I’C00203) sapiens
HUMANIHGNC=
tei t PC00081);prot: H
14991 UniProtkB= 7 Caspase-1;CASPI;ortholog CASPASE-1 (PTHR10454:5F216) cysteine protease( )iprotease omo
1 inhibitor(I?’C00191) sapiens
P29466
EI;;\;I ﬁ?l lﬂl;i Gi;}(CBi CBPA Carboxypeptidase CARBOXYPEPTIDASE A5 metalloprotease(PC00153) Homo
QSVEX Q‘é 5 A5;CPAS5;ortholog (PTHR11705:SF16) P sapiens
.. . . A DISINTEGRIN AND extracellular matrix
HUMANIHGNC= A disintegrin and metalloproteinase o\ 1 OpROTEINASE WITH glycoprotein(PC00100);metalloprotease(P  Honto
146051 UniProtKB=ATS12  with thrombospondin motifs . .
P58397 12:ADAMTS12-ortholo THROMBOSPONDIN MOTIFS 12 C00153);serine protease sapiens
’ ’ & (PTHR13723:5F189) inhibitor(PC00204)
HUMAN.l HGENE= Next to BRCA1 gene 1 NEXT TO BRCA1 GENE 1 PROTEIN Homo
67461 UniProtKB= NBR1 . .
protein;NBR1;ortholog (PTHR20930:SF2) sapiens
Q14596
igé\;[ﬁl; lﬂl;lr Gi;]((]: NPRL GATOR complex protein GATOR COMPLEX PROTEIN NPRL2 nuclease(PC00170);transcription Homo
© 2 NPRL2;NPRL2;ortholog (PTHR12991:SF10) factor(PC00218) sapiens

Q8WTW4
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HUMAN IHGNC=

20492 | UniProtKB—APOP Apoptogenic protein 1, APOPTOGENIC PROTEIN 1, Homo
Q96ILO 1 mitochondrial; APOPT1;ortholog MITOCHONDRIAL (PTHR31107:SF2) sapiens
illj;\;[ IIAUI\; lﬂl;i i?(%j NPRL GATOR complex protein GATOR COMPLEX PROTEIN NPRL3 Homo
3 NPRL3;NPRL3;ortholog (PTHR13153:SF5) sapiens
Q12980
HUMAN IH =
95% ol UniPrciIlj]; PSA1 Proteasome subunit alpha type- =~ PROTEASOME SUBUNIT ALPHA TYPE- rotease(PC00190) Homo
P5786 1;PSMA1;ortholog RELATED (PTHR11599:5F12) p sapiens
HUMAN | HGNC= ‘ ‘ ‘ ‘ non-rf:ceptor serme/threoru.ne Protem
3942 | UniProtKB= MTO  Serine/threonine-protein kinase SERINE/THREONINE-PROTEIN KINASE kinase(PC00167);nucleic acid Homo
R mTOR;MTOR;ortholog MTOR (PTHR11139:SE9) binding(PC00171);nucleotide sapiens
P42345 .
kinase(PC00172)
I;I;Z[l%llgj(igg_: AMP Glutamyl GLUTAMYL AMINOPEPTIDASE metalloprotease(PC00153) Homo
Q07075 E aminopeptidase;ENPEP;ortholog (PTHR11533:5F269) P sapiens
HUMAN |H =
9;1;4' Ulr\lliPr(iilg— PSA4 Proteasome subunit alpha type- = PROTEASOME SUBUNIT ALPHA TYPE-4 rotease(PC00190) Homo
P25789 4;,PSMA4;ortholog (PTHR11599:SF13) p sapiens
HUMANI HGNC=P SMD 265 proteasome non-ATPase 265 PROTEASOME NON-ATPASE Homo
9559 | UniProtKB= 5 regulatory subunit REGULATORY SUBUNIT 2 enzyme modulator(PC00095) sapiens
Q13200 2,PSMD2;ortholog (PTHR10943:SF15) P
HUMAN [HGNC= Baculoviral IAP repeat-containin BACULOVIRAL IAP REPEAT- Homo
590 | UniProtKB=Q BIRC2 rotein 2-BIR (I:) 2-ortholo & CONTAINING PROTEIN 2 protease inhibitor(PC00191) sapiens
13490 P ' ' & (PTHR10044:SF79) P
HUMAN |H =PPCE
93%12\3/I| UI;IiPrciIIj]S— PR(EjP’ Prolyl PROLYL ENDOPEPTIDASE serine protease(PC00203) Honto
" endopeptidase;PREP;ortholog (PTHR42881:SF2) P sapiens

P48147 PEP
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HUMAN IHGNC=

MMP Matrix metalloproteinase- MATRIX METALLOPROTEINASE-14 Homo
i = tall t PC00153
7160 'I%ralzl)gftKB 14 14;MMP14;0rtholog (PTHR10201:SF24) metalloprotease( ) sapiens
ilzf(l)\gﬁjl\; lﬂl;i G?:éjp 20D2 Peptidase M20 domain-containing PEPTIDASE M20 DOMAIN-CONTAINING metalloprotease(PC00153);0xidoreductase( Homo
Q8IYS 10 protein 2;,PM20D2;o0rtholog PROTEIN 2 (PTHR30575:SF0) PC00176) sapiens
HUMAN IHGNC=
. Dipeptidyl peptidase DIPEPTIDYL PEPTIDASE 3 Homo
= tall t PC001
30081 UniProtKB= DPP3 3;DPP3;ortholog (PTHR23422:5F11) metalloprotease(PC00153) sapiens
QINY33
HUMANIHGNC= Mitochondrial-processine peptidase MITOCHONDRIAL-PROCESSING Homo
91191 UniProtkB= MPPB > 70 PI SR B PEPTIDASE SUBUNIT BETA metalloprotease(PC00153) o
075439 ' ' & (PTHR11851:SF103) P
i_ég(l)\fﬁlj\l |II;I GEI(]C; SC23 Protein transport protein PROTEIN TRANSPORT PROTEIN SEC23A G-protein modulator(PC00022) Homo
o 1;‘;;60 T A Sec23A;SEC23A;ortholog (PTHR11141:SF7) P sapiens
552(1)\;[?[}1\; lﬂl;i G?:éi OTU OTU domain-containing protein  OTU DOMAIN-CONTAINING PROTEIN 5 cysteine protease(PC00081);nucleic acid = Homo
Q%6 G74° D5 5,0TUDS;ortholog (PTHR12419:SF4) binding(PC00171) sapiens
;gé\f IAUN llljr G,?((é: EPG5 Ectopic P granules protein 5 ECTOPIC P GRANULES PROTEIN 5 Homo
o homolog;EPG5;0rtholog HOMOLOG (PTHR31139:5F4) sapiens
Q9HCEO
;gé\;lﬁlj\; lﬂl;lr (jg((éi SPPOB Signal peptide peptidase-like SIGNAL PEPTIDE PEPTIDASE-LIKE 2B Homo
- ; ; PTHR12174:SF '
QSTCT7 2B;SPPL2B;ortholog ( SF39) sapiens
HUMAN IHGNC= WD repeat domain WD REPEAT DOMAIN Homo
28912 | UniProtKB=WIPI4  phosphoinositide-interacting PHOSPHOINOSITIDE-INTERACTING sapiens
Q9Y484 protein 4,WDR45;ortholog PROTEIN 4 (PTHR11227:SF44) P
ggé\;lﬁjl\l llljr G,?((é: ACE2 Angiotensin-converting enzyme ~ANGIOTENSIN-CONVERTING ENZYME 2 metalloprotease(PC00153) Homo
nero 2;ACE2;ortholog (PTHR10514:SF24) P sapiens

QIBYF1
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HUMAN IHGNC=

. _ Ubiquitin-like-conjugating enzyme UBIQUITIN-LIKE-CONJUGATING . Homo
20%2(;[9};1;:; tKB=ATG3 ATG3;ATG3;0rtholog ENZYME ATG3 (PTHR12866:SF2) ligase(PC00142) sapiens
I;;Bﬁ%ﬁ&iigg; PSB3 Proteasome subunit beta type- PROTEASOME SUBUNIT BETA TYPE-3 protease(PC00190) Homo

3,PSMB3;ortholog (PTHR11599:SF62) sapiens
P49720
HUMAN !HGNC:SPCSZ Signal peptidase complex subunit SIGNAL PEPTIDASE COMPLEX SUBUNIT 2 Homo
289621 UniProtKB=,SPC2 enzyme modulator(PC00095) .
2;,SPCS2;0rtholog (PTHR13085:S5F2) sapiens
Q15005 5
HUMANIHGNC= Homo
24821 UniProtKB= CYTB Cystatin-B;CSTB;ortholog CYSTATIN-B (PTHR11414:SF22) cysteine protease inhibitor(PC00082) sapiens
04080
HUMAN IHGNC= Homo
2311 UniProtKB= CBPM Carboxypeptidase M;CPM;ortholog CARBOXYPEPTIDASE M (PTHR11532:5F84) metalloprotease(PC00153) sapiens
P14384
Egé\g ﬁjl\r]l lﬂl;i f?:é; UBP5 Ubiquitin carboxyl-terminal UBIQUITIN CARBOXYL-TERMINAL cysteine protease(PC00081) Homo
P45974 hydrolase 5;USP5;ortholog HYDROLASE 5 (PTHR24006:SF655) sapiens
HUMANI HGNC=B AKO Beclin 1-associated autophagy- BECLIN 1-ASSOCIATED AUTOPHAGY- Homo
19962 | UniProtKB= related key RELATED KEY REGULATOR sapiens
Q6ZNES5 regulator;ATG14;ortholog (PTHR13664:SF0)

HUMANIHGNC=
24981 | UniProtKB= OTU6 OTU domain-containing protein OTU DOMAIN-CONTAINING PROTEIN 6B cysteine protease(PC00081);nucleic acid =~ Homo

OSN6MO B 6B,0TUD6B;ortholog (PTHR12419:SF21) binding(PC00171) sapiens
HUMAN IHGNC= LCM Homo
9472 | UniProtKB= Legumain;LGMN;ortholog LEGUMAIN (PTHR12000:SF38) cysteine protease(PC00081) .

N sapiens
Q99538
HUMAN IHGNC= ATP-dependent Clp protease ATP- ATP-DEPENDENT CLP PROTEASE ATP- Homo
20881 UniProtKB= CLPX binding subunit clpX-like, BINDING SUBUNIT CLPX-LIKE, chaperone(PC00072) sapiens
076031 mitochondrial; CLPX;ortholog MITOCHONDRIAL (PTHR11262:SF4) pren
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HUMAN IHGNC=

i t PC00081);prot H
15091 UniProtkB= “>0  Caspase-8;CASPS;ortholog CASPASE-8 (PTHR10454:SF162) cysteine protease( Jiprotease ome
inhibitor(I?C00191) sapiens
Q14790
I;I;l;/[l%NlpH(iEg_: PSB4 Proteasome subunit beta type- PROTEASOME SUBUNIT BETA TYPE-4 rotease(PC00190) Homo
o 4;PSMB4;ortholog (PTHR11599:SF5) P sapiens
P28070
;SEIAUI\; lﬂl;lr i?((éz SPCS3 Signal peptidase complex subunit SIGNAL PEPTIDASE COMPLEX SUBUNIT 3 rotease(PC00190) Homo
3;SPCS3;ortholog (PTHR12804:SF0) P sapiens
P61009
I;I;l;/[l%lllpl;l(igs_: PPCB Lysosomal protective LYSOSOMAL PROTECTIVE PROTEIN serine protease(PC00203) Homo
P1061 90 protein;CTSA;ortholog (PTHR11802:SF293) P sapiens
;g(l)\;lﬁlj\l |II;I GEI(]C; RISC, Retinoid-inducible serine RETINOID-INDUCIBLE SERINE serine protease(PC00203) Homo
o 9;;3;8 " SCP1 carboxypeptidase;SCPEPT;ortholog CARBOXYPEPTIDASE (PTHR11802:SF3) P sapiens
HUMAN IHGNC=
fficki lat H
15912 UniProtKB= ! | NSFL1 cofactor NSFL1 COFACTOR P47 (PTHR23333:SF24) membrane trafficking regulatory oo
C p47,;NSFL1C;ortholog protein(PC00151) sapiens
QIUNZ2
HUMAN,l HONC= Angiotensin-converting ANGIOTENSIN-CONVERTING ENZYME Homo
2707 1UniProtKB= ACE metalloprotease(PC00153) .
P12821 enzyme;ACE;ortholog (PTHR10514:SF25) sapiens
EISJ;\?/)[ Ile[lJ\rII lﬂl;lr (jg((éi UBP4 Ubiquitin carboxyl-terminal UBIQUITIN CARBOXYL-TERMINAL Homo
Q86UV5 8 hydrolase 48;USP48;ortholog HYDROLASE 48 (PTHR24006:SF722) sapiens
HUMAN IHGNC=
i P 1); H
1508 UniProtkB= —0  Caspase-7;CASP7;ortholog CASPASE-7 (PTHR10454:SF31) cysteine protease(PC00081);protease ormo
7 inhibitor(PC00191) sapiens
P55210
I;;i/ll?ji;{(illj]g—: PSA5 Proteasome subunit alpha type-  PROTEASOME SUBUNIT ALPHA TYPE-5 rotease(PC00190) Homo
1ero 5,PSMAS5;ortholog (PTHR11599:SF14) p sapiens

P28066
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HUMAN IHGNC= Phosphatidylinositol 3-kinase PHOSPHATIDYLINOSITOL 3-KINASE

89741 UniProtkB= | ¢ catalytic subunit type CATALYTIC SUBUNIT TYPE 3 kinase(PC00137) 50;:5
Q8NEB9 3,PIK3C3;0rtholog (PTHR10048:SF7) P
HUMAN IHGNC= Reversion-inducing cysteine-rich REVERSION-INDUCING CYSTEINE-RICH Homo
113451 UniProtKB=RECK protein with Kazal PROTEIN WITH KAZAL MOTIFS protease inhibitor(PC00191) s Zns
095980 motifs;RECK;ortholog (PTHR13487:SF3) p
;[Ojé\gﬁjl\; lﬂl;{r ii;}((l;i UBP3 Ubiquitin carboxyl-terminal UBIQUITIN CARBOXYL-TERMINAL cysteine protease(PCO0081) Homo
Q70CQ2 4 hydrolase 34;USP34;o0rtholog HYDROLASE 34 (PTHR24006:SF671) Y P sapiens
;IOJ;\;[ IlA{lJ\rII lﬂl;lr (jg((éi ATG2  Autophagy-related protein 2 AUTOPHAGY-RELATED PROTEIN 2 Homo
Q2TAZ0 homolog A;ATG2A;ortholog HOMOLOG A (PTHR13190:SF21) sapiens
HUMAN IH =
9;1;4' UI:IiPr(iIIj]S— PSB1 Proteasome subunit beta type- PROTEASOME SUBUNIT BETA TYPE-1 rotease(PC00190) Homo
P20618 1,PSMB1;ortholog (PTHR11599:5F59) P sapiens
HUMANI HGNC:TRHD Thyrotropin-releasing hormone- THYROTROPIN-RELEASING HORMONE- Hommo
307481 UniProtKB= degrading DEGRADING ECTOENZYME metalloprotease(PC00153) sapiens
QI9UKU6 ectoenzyme, TRHDE;ortholog (PTHR11533:5F40) P
I;Il[;ll\/[[ﬁ I:Erlc_)lt(l;(I]\BI?P: ASPG N(4)-(beta-N-acetylglucosaminyl)- N(4)-(BETA-N-ACETYLGLUCOSAMINYL)- rotease(PC00190) Homo
20933 L-asparaginase;AGA;ortholog L-ASPARAGINASE (PTHR10188:SF6) P sapiens
HUMANTHGNC= Xaa-Pro aminopeptidase XAA-PRO AMINOPEPTIDASE 1 metalloprotease(PCO0153)nucleic acid
12822 | UniProtKB= XPP1 1 XPNPEP-ortholo (PTHR43763:SF6) binding(PC00171);transcription sapiens
QINQW?7 ’ / & ' factor(PC00218) P
igé\gﬁil lﬂl;i i);?(CBj UBP1 Ubiquitin carboxyl-terminal UBIQUITIN CARBOXYL-TERMINAL cysteine protease(PC00081) Homo
Q14694 0 hydrolase 10;USP10;ortholog HYDROLASE 10 (PTHR24006:SF687) y p sapiens
HUMAN IHGNC= Homo
35351 UniProtKB= THRB Prothrombin;F2;ortholog PROTHROMBIN (PTHR24254:SF10) serine protease(PC00203) sapiens

P00734
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HUMAN IHGNC=

MITOCHONDRIAL-PROCESSING

. L . . i
18667 | UniProtKB= ME) Mlt{i’;ﬂif;a;;;ﬁ;?iifffﬁjase PEPTIDASE SUBUNIT ALPHA metalloprotease(PC00153) . OZ;S
Q10713 s pha; ' & (PTHR11851:SF190) P
ggé\g ﬁJ,N lll;l GSGC; ADR  Proteasomal ubiquitin receptor PROTEASOMAL UBIQUITIN RECEPTOR Homo
a 12; 820 T M1 ADRM1;ADRMTortholog ADRM]1 (PTHR12225:SF0) sapiens
I;ii/llﬁill’}:(illjg—: PSBY Proteasome subunit beta type- PROTEASOME SUBUNIT BETA TYPE-7 rotease(PC00190) Homo
Lo 7,PSMB7;ortholog (PTHR11599:5F42) p sapiens
Q99436
I;%Zﬁ?jlllpljig]g—: RAB1 Ras-related protein Rab- RAS-RELATED PROTEIN RAB-1A Homo
© A 1A;RAB1A;ortholog (PTHR24073:5F999) sapiens
P62820
;Ii]é\;lﬁlj\l |II;I GEI(]C; ATG2 Autophagy-related protein 2 AUTOPHAGY-RELATED PROTEIN 2 Homo
o 9;;;70 " B homolog B;ATG2B;ortholog HOMOLOG B (PTHR13190:SF20) sapiens
HUMAN [HGNC= Puromyeinsensitive PUROMYCIN-SENSITIVE Homo
79001 UniProtkB= PSA Y i y NPEPPS-orthol AMINOPEPTIDASE-RELATED metalloprotease(PC00153) e
P55786 aminopepraase /OTTOT08 (PTHR11533:SF261) P
;)[OJ%[ IAUN llljr G,?((é: UBP4 Ubiquitin carboxyl-terminal UBIQUITIN CARBOXYL-TERMINAL cysteine protease(PC00081) Homo
o 9212760 hydrolase 47;USP47;ortholog HYDROLASE 47 (PTHR24006:SF702) y P sapiens
I;Eﬁ?}i;figg—: LON Lon protease homolog, LON PROTEASE HOMOLOG, serine protease(PC00203) Homo
P36776 mitochondria,LONP1;ortholog MITOCHONDRIAL (PTHR43718:SF2) P sapiens
ANIHGNC=
I;I;l;/[l Ulr\lliPr (iglg:— PSB6 Proteasome subunit beta type- PROTEASOME SUBUNIT BETA TYPE-6 rotease(PC00190) Homo
© 6;PSMB6;ortholog (PTHR11599:SF46) P sapiens
P28072
HUMANIHGNC= Homo
230801 UniProtkB= ", = Ovochymase-1,OVCHIortholog ~ OVOCHYMASE-1 (PTHR24251:5F21) serine protease(PC00203) sapiens

Q7RTY7
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HUMAN |HGNC= 265 proteasome non-ATPase 265 PROTEASOME NON-ATPASE

tall t PCO00153);t ipti H

16889 UniProtKB= PSDE regulatory subunit REGULATORY SUBUNIT 14 metatiopro ?:;eér (Co02 fé)ransmp on . OZ;S

000487 14,PSMD14;ortholog (PTHR10410:SF5) P
;_IZ[ALJ(I)\;LIA& lﬂl;i Gi;](lC; ATG9 Autophagy-related protein AUTOPHAGY-RELATED PROTEIN 9A Homo
Q773 C6O 9A;ATGIA;ortholog (PTHR13038:SF13) sapiens
Zgé\;lﬁjl\[ llljr G,?((é: PAM Inactive serine protease INACTIVE SERINE PROTEASE PAMR1 serine protease(PC00203) Homo
o R1 PAMR1;PAMR1;ortholog (PTHR24254:SF9) P sapiens

Q6UXH9
i)gé\;[ﬁl; lﬂl;lr Gi;]((];i UBP4 Ubiquitin carboxyl-terminal UBIQUITIN CARBOXYL-TERMINAL Homo
Q 9NVE§ 0 hydrolase 40;USP40;ortholog HYDROLASE 40 (PTHR24006:SF704) sapiens
I;Ill'églll%NlpHcich_: MMP Matrix metalloproteinase- MATRIX METALLOPROTEINASE-16 metalloprotease(PC00153) Homo
P5r;15 1r2° T 16 16;MMP16;0rtholog (PTHR10201:SF26) P sapiens
= tall PC00153);nucleic aci

;gggf& lill;fggg_MAPl Methionine aminopeptidase 1D, ~ METHIONINE AMINOPEPTIDASE 1D, ;‘incgz;;tgf‘ég(o 1(7:25 tf:z’sré‘;;teil;f‘ad Homo

- i ial, METAP1D;orthol ITOCHONDRIAL (PTHR4 :SF ! ]
Q6UB28 2 mitochondrial;M ;ortholog MITOCHON ( 3330:SF8) factor(PC00218) sapiens
?62;\;[ IAUN llljr G’?((];jHM 13 Minor histocompatibility antigen MINOR HISTOCOMPATIBILITY ANTIGEN membrane-bound signaling Homo
0 8"?21T; H13;HM13;o0rtholog H13 (PTHR12174:SF23) molecule(PC00152) sapiens
HUMAN HGNC= Euk tic translation initiation EUKARYOTIC TRANSLATION metalloprotease(PC00153);transcription ~ Homo
3273 UniProtkB= EIF3H facl’j f 1;]soubunit H;EIF3H;ortholo INITIATION FACTOR 3 SUBUNIT H F factor(PC0021é) ’ sapiens

015372 © ' ' & (PTHR10410:SF3) P
glljé\gﬁil lﬂl;i GSGC; TINA Tubulointerstitial nephritis antigen- TUBULOINTERSTITIAL NEPHRITIS cysteine protease(PC00081) Homo
N L like; TINAGL1;0rtholog ANTIGEN-LIKE (PTHR12411:SF270) y P sapiens

QIGZM7

I;;%/Ilﬁilll’}:cilljg—: PSME  Proteasome activator complex PROTEASOME ACTIVATOR COMPLEX Homo
3 subunit 3;PSME3;ortholog SUBUNIT 3 (PTHR10660:SF4) sapiens

P61289
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HUMAN IHGNC=

1480 UniProtkB= NCL1  Calpain-3;CAPN3;ortholog CALPAIN-3 (PTHR10183:SF329) annexin(PC00050);calmodulin(PC00061);c - Homo
P20807 ysteine protease(PC00081) sapiens
HUMAN IHGNC= MMP Homo
7157 | UniProtKB= Stromelysin-3;MMP11;ortholog STROMELYSIN-3 (PTHR10201:SF20) metalloprotease(PC00153) .
P24347 1 sapiens
HUMAN IHGNC= . -
16856 UniProtKB=ESPL1 Separin;ESPL1;0rtholog SEPARIN (PTHR12792:SF0) cysteine protease(PC00081)nucleic acid - Honro
Q14674 binding(PC00171) sapiens
extracellular matrix
HUMANIHGNC= .
19262 UniProtKB= PPN Papilin;PAPLN;ortholog PAPILIN (PTHR13723:SF179) glycoprotein(PCO0100);metalloprotease(P - Homo
095428 C00153);serine protease sapiens
inhibitor(PC00204)
I;;E%igﬁgg PSB5 Proteasome subunit beta type- PROTEASOME SUBUNIT BETA TYPE-5 rotease(PC00190) Homo
P28074 5,PSMB5;ortholog (PTHR11599:SF51) P sapiens
HUMAN |H =
9;24' Ulr\lliPr(iilg— PSAT Proteasome subunit alpha type- = PROTEASOME SUBUNIT ALPHA TYPE-7 rotease(PC00190) Homo
014818 7, PSMA7;ortholog (PTHR11599:SF40) p sapiens
;I;éé\f fUﬂ lﬂl;lr i;]((éj ATG1 Autophagy-related protein AUTOPHAGY-RELATED PROTEIN 13 Homo
075143 3 13;ATG13;0rtholog (PTHR13430:SF4) sapiens
g[;é\g[ﬁl; lﬂl;lr (jg((éi ULK3 Serine/threonine-protein kinase SERINE/THREONINE-PROTEIN KINASE non-receptor serine/threonine protein Homo
Q6PHR2 ULK3;ULK3;0rtholog ULK3 (PTHR24348:SF43) kinase(PC00167) sapiens
HUMAN/| HGNC=P SMD 265 proteasome non-ATPase 265 PROTEASOME NON-ATPASE Homo
9554 | UniProtKB= regulatory subunit REGULATORY SUBUNIT 1 enzyme modulator(PC00095) sapiens
99460 1,PSMD1,;ortholog (PTHR10943:SEF2) P
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HUMAN IHGNC= WD repeat domain WD REPEAT DOMAIN

32225|UniProtKB=WIPI2  phosphoinositide-interacting PHOSPHOINOSITIDE-INTERACTING sfol,’;:s
QY4P8 protein 2,WIPI2;ortholog PROTEIN 2 (PTHR11227:SF27) i
HUMANIHGNG= (o 0 SIGNAL PEPTIDASE COMPLEX Homo
234001 UniProtkB= 7 B B I Conthclon CATALYTIC SUBUNIT SEC11C serine protease(PC00203) o
QYBY50 ' ' & (PTHR10806:SF12) p
HUMANIHGNC= Homo
23031 UniProtKB= CBPE Carboxypeptidase E;CPE;ortholog CARBOXYPEPTIDASE E (PTHR11532:SF62) metalloprotease(PC00153) o
P16870 P
HUMAN IHGNC= Gamma-aminobutyric acid . g
4067 UniProtkB= oA receptor-associated GABARAP-A-RELATED (PTHR10969:SF20) non'm(’t;’;z:(r;’é‘ég‘féz)b inding 50;1:5
095166 protein, GABARAP;ortholog P P
Eg;\ﬁi Ef?(%i RBCC RBl-inducible coiled-coil protein RBI-INDUCIBLE COILED-COIL PROTEIN 1 Homo
Q8TDY?2 1 1;RB1CC1;ortholog (PTHR13222:SF1) sapiens
igé\gf& Eﬁiﬁj Arc, Ubiquitin-like modifier-activating UBIQUITIN-LIKE MODIFIER-ACTIVATING  ligase(PC00142)stransfer/carrier Homo
095352 enzyme ATG7;ATG7;ortholog ENZYME ATG7 (PTHR10953:SE3) protein(PC00219) sapiens
HUMANIHGNC=\ /b1 Methionine aminopeptidase METHIONINE AMINOPEPTIDASE 1~ eétaloprotease(PCO013)nucleicacd )
157891 UniProtKB= 1 L'METAPL:ortholo (PTHR43330:SF7) binding(PC00171);transcription sapiens
P53582 / ' & ‘ factor(PC00218) P
HUMAN |HGNC= . . .
14781 UniProtkB= <! Calpain-11;CAPN11;0rtholog CALPAIN-11 (PTHR10183:5F322) ~ 2nnexin(PC00050),calmodulin(PCO0061)c  Homo
1 ysteine protease(PC00081) sapiens
QIUMQ6
HUMAN [HGNC= Phosphoinositide 3-kinase PHOSPHOINOSITIDE 3-KINASE y
8982 | UniProtKB= PI3R4 regulatory subunit REGULATORY SUBUNIT 4 s OZ;S
Q99570 4;PIK3R4;0rtholog (PTHR17583:SF0) P
HUMAN |HGNC=
5 ; Y UniPrciIlj]; ACBP Carboxypeptidase N catalytic CARBOXYPEPTIDASE N CATALYTIC metalloprotease(PC00153) Homo
chain;CPN1;ortholog CHAIN (PTHR11532:SF80) P sapiens

P15169
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HUMAN IHGNC=

MIPE Mitochondrial intermediate MITOCHONDRIAL INTERMEDIATE Homo
i - talloprotease(PC00153
7104] ggr‘;gr;’tKB P peptidase;MIPEP;ortholog PEPTIDASE (PTHR11804:SF5) metalloprotease( ) sapiens
ig;\;lﬁjl\l lll;l Ggqc; FACE CAAX prenyl protease 1 CAAXPRENYL PROTEASE 1 HOMOLOG metalloprotease(PC00153) Homo
072; 410 1 homolog;ZMPSTE24;0rtholog (PTHR10120:SF24) P sapiens
HUMANIHGNC=_ Homo
10341 UniProtKB= Beclin-1;BECN1;0rtholog BECLIN-1 (PTHR12768:SF6) protease inhibitor(PC00191) e
Q14457 P

I;I;l;/[lélr\ilplj(igg_: PSAG Proteasome subunit alpha type- PROTEASOME SUBUNIT ALPHA TYPE-6 rotease(PC00190) Homo
N 6;,PSMAG6;ortholog (PTHR11599:SF11) p sapiens

P60900
ilfé\gﬁlj\l |II;I GEI(CE: BRCC  Lys-63-specific deubiquitinase LYS-63-SPECIFIC DEUBIQUITINASE metalloprotease(PC00153);transcription ~ Homo
b 42;320 "3 BRCC36;BRCC3;ortholog BRCC36 (PTHR10410:SF19) factor(PC00218) sapiens
;{nggﬁ? lll;l G?:éi ATG1 Ubiquitin-like-conjugating enzyme UBIQUITIN-LIKE-CONJUGATING Homo
0 9210;‘"8’ 0 ATG10;ATG10;0rtholog ENZYME ATG10 (PTHR14957:SF1) sapiens
ilzjé\;lﬁjl\[ llljr G,?((];: RAB2 Ras-related protein Rab- RAS-RELATED PROTEIN RAB-23 Homo
o 9[IJ“L cg 3 23;RAB23;0rtholog (PTHR24073:SF209) sapiens
I;I;g/ﬁ?jlilplj(igg—: PSB2 Proteasome subunit beta type- PROTEASOME SUBUNIT BETA TYPE-2 rotease(PC00190) Homo
2;PSMB2;ortholog (PTHR11599:SF6) P sapiens

P49721

.. : . A DISINTEGRIN AND extracellular matrix

Ijzgll\ffli' Ht%;}_cé TS A dlsf?}:etirm agd metjl"pmt:;mse METALLOPROTEINASE WITH glycoprotein(PC0100);metalloprotease(P  Honno
L TOTRDT Wit Tarombosponcin Motis THROMBOSPONDIN MOTIFS 7 C00153);serine protease sapiens

9UKP4 7,ADAMTS7;0rtholog

(PTHR13723:SF142)

inhibitor(PC00204)
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HUMAN IHGNC=

. Ubiquitin carboxyl-terminal UBIQUITIN CARBOXYL-TERMINAL . Homo
= t t PC00081
1263022[;25?90&8 UBP7 4 ydrolase 7;USP7;ortholog HYDROLASE 7 (PTHR24006:SF753) cysteine protease( ) sapiens
ﬁggg IAIJI\I lll;l G?:éjTHOP Thimet THIMET OLIGOPEPTIDASE metalloprotease(PC00153) Homo

PS;:B 821;0 1 oligopeptidase;THOP1;ortholog (PTHR11804:SF50) P sapiens
HUMANIHGNC= metalloprotease(PC00153);nucleic acid Homo
88401 UniProtKB= PEPD Xaa-Pro dipeptidase;PEPD;ortholog XAA-PRO DIPEPTIDASE (PTHR43226:SF1) binding(PC00171);transcription sapiens
P12955 factor(PC00218) P
Egi\;[ﬁl; lﬂl;lr Gi;]((];i ASGL Isoaspartyl peptidase/L- ISOASPARTYL PEPTIDASE/L- rotease(PC00190) Homo
Q7126 60 1 asparaginase;ASRGL1;ortholog ASPARAGINASE (PTHR10188:SF30) p sapiens
;I(_)Ié\;lﬁlj\l |II;I GEI(]C; UBP3 Ubiquitin carboxyl-terminal UBIQUITIN CARBOXYL-TERMINAL cysteine protease(PC00081) Homo
o 9312720 T 6 hydrolase 36;USP36;ortholog HYDROLASE 36 (PTHR24006:SF653) Y p sapiens
Hydrolase Activity, ester bonds
;?%iﬁliig_cggg RNK Ribonuclease RIBONUCLEASE KAPPA Homo
557 kappa;RNASEK;ortholog (PTHR31733:SF1) sapiens
HUMAN IHGNC=12 Homo
3791 UniProtKB=Q156 TSN Translin;TSN;ortholog TRANSLIN (PTHR10741:SF2) sapiens
31 P
2P8H7J|1¥[j1:11\j | }tIISBN— ((:;92535 ETH Persulfide dioxygenase ETHE1, PERSULFIDE DIOXYGENASE ETHE1, hydrolase(PC00121) Homo
! r7c; El mitochondrial;ETHEL;ortholog MITOCHONDRIAL (PTHR43084:SF4) y sapiens
Egll\éﬁlﬁl I_;(j]l;_ ((:;82131 REX RNA exonuclease 1 RNA EXONUCLEASE 1 HOMOLOG exoribonuclease(PC00099) Homo
© O1  homolog;REXO1;ortholog (PTHR12801:SF62) sapiens

1G1
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HUMAN IHGNC=24

Patatin-like phospholipase

PATATIN-LIKE PHOSPHOLIPASE

768 UniProtkB=Q6Z PLL;) domain-containing protein  DOMAIN-CONTAINING PROTEIN 7 esterase(PC00097) Sfozjs
V29 7,PNPLA7;ortholog (PTHR14226:SF23) P
;If& ?Il\rl (l)?((él_\lp(;:é(; G6P Glucose-6- GLUCOSE-6-PHOSPHATASE Homo
5 phosphatase; G6PC;ortholog (PTHR12591:SF3) sapiens
HUMAN IHGNC=87 PDE Dual 3',5'-cyclic-AMP and - DUAL 3'5'-CYCLIC-AMP AND -GMP Homo
731 UniProtKB=Q9H 1 GMP phosphodiesterase PHOSPHODIESTERASE 11A sapiens
CR9 11A;PDE11A;ortholog (PTHR11347:SF130) P
(I)_é[lj[l}/lll ?ll\rI cl)i(];l—\;((:);iz Fllff; Fructose-1,6-bisphosphatase =~ FRUCTOSE-1,6-BISPHOSPHATASE 1 carbohydrate phosphatase(PC00066) Homo
7 o1 1;FBP1Lortholog (PTHR11556:SF11) ydrate phosp sapiens
HUMAN IHGNC=26 7CH Zinc finger CCHC domain- ZINC FINGER CCHC DOMAIN- Homo
9111 UniProtKB=Q8N o4 containing protein CONTAINING PROTEIN 24 nuclease(PC00170) sapiens
2G6 24;7ZCCHC24;ortholog (PTHR15439:SF4) P
HUMA.N HGNC=16 PLP Neuropathy target NEUROPATHY TARGET ESTERASE Homo
268 | UniProtKB=Q8IY esterase(PC00097) .
17 L6  esterase;PNPLA6;ortholog (PTHR14226:SF26) sapiens
g?&?ﬁéiﬁiﬁ;% BST Sormylglutathione STFORMYLGLUTATHIONE esterase(PC00097);serine protease(PC00203) 0"
3 D hydrolase;ESD;ortholog HYDROLASE (PTHR10061:SF0) ’ P sapiens
HUMAN IHGNC=76 MYP Protein phosphatase 1 PROTEIN PHOSPHATASE 1 Homo
181 UniProtKB=01497 T1 regulatory subunit REGULATORY SUBUNIT 12A sapiens
4 12A;PPP1R12A;ortholog (PTHR24179:SF20) P
HUMANIHGNC=76 MYP Protein phosphatase 1 PROTEIN PHOSPHATASE 1 H
191UniProtkB=06023 regulatory subunit REGULATORY SUBUNIT 12B . Oi’f:s
7 12B,PPP1R12B;ortholog (PTHR24179:SF18) P
HUMAN IH =2
6 0[4J| UniProtEBN:épYO RRP Exosome complex exonuclease EXOSOME COMPLEX EXONUCLEASE endoribonuclease(PC00094);exoribonuclease(PC Hormo
44 RRP44;DIS3;0rtholog RRP44 (PTHR23355:SF35) 00099);hydrolase(PC00121) sapiens

211
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HUMAN IHGNC=87 c¢GMP-inhibited 3',5'-cyclic

791 UniProtKB=Q1337 P;])?)E phosphodiesterase PH(C?FI;I;S%IE; ;E 21{9?5]5 ZOZ:
0 B,PDE3B;ortholog ‘ Saplens
HUMANHGNC=99 calcium-binding Homo
| UniProtKB=Q1549R R Icin;RGN;orthol RE ALCIN (PTHR10907:SF54
89| UniProt Q1549RGN egucalcin;RGN;ortholog GUCALCIN ( 0907:SF54) rotein(PC00060) esterase(PCO0097 sapiens
3 p p
HUMANIHGNC=17
. - Oligoribonuclease, OLIGORIBONUCLEASE, . . Homo
821 'Uml;g’gKB_Qw ORN itochondrialREXO2;ortholog MITOCHONDRIAL (PTHR11046:5F0) ©<OriPonuclease(PC00099)hydrolase(PC00121) ~ .o
I;g%igliigfg;? DTD D-aminoacyl-tRNA deacylase D-AMINOACYL-TRNA DEACYLASE 1 esterase(PC00097) Homo
EAS 1 1,DTD1;0rtholog (PTHR10472:SF5) sapiens
;;;%Al;j | I;IIS; (CQ=91679 POP Ribonuclease P/MRP protein RIBONUCLEASE P/MRP PROTEIN Homo
i II{O e 5 subunit POP5;POP5;ortholog ~ SUBUNIT POP5 (PTHR10993:SF12) sapiens
11—91;J|1;/IJA11\)I | I;IISBI\E 5)12322 AP5  AP-5 complex subunit zeta- AP-5 COMPLEX SUBUNIT ZETA-1 Homo
m g‘; B Z1 1;AP5Z1;0rtholog (PTHR46488:SF1) sapiens
HUMAN IHGNC=21 2',3'-cyclic-nucleotide 3'- 2',3'-CYCLIC-NUCLEOTIDE 3'- Homo
58| UniProtKB=P0954 ” phosphodiesterase;CNP;orthol PHOSPHODIESTERASE phosphodiesterase(PC00185) sapiens
3 og (PTHR10156:SF0) P
ig%iﬁliig_gji FAN Fanconi-associated nuclease FANCONI-ASSOCIATED NUCLEASE 1 Homo
MO 1 1,FANT;ortholog (PTHR15749:SF4) sapiens
HUMAN I Hi =2
5 9I2J|1\I/Ijnil;l’rot1(<;113\l— (I:’ 6 0?; NOS Nanos homolog NANOS HOMOLOG 2 nuclease(PC00170) Homo
1 2 2,NANOS2;ortholog (PTHR12887:SF14) sapiens
HUMANIHGNC=17 RCL RNA 3'-terminal phosphate RNA 3-TERMINAL PHOSPHATE RNA bindin Homo
687 | UniProtKB=Q9Y 1,RP cyclase-like CYCLASE-LIKE PROTEIN . & .
2P8 C2  protein,RCLLortholog (PTHR11096:SF1) protein(PC00031);cyclase(PC00079) Sapiens
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HUMAN IHGNC=33

Ectonucleoside triphosphate

ECTONUCLEOSIDE TRIPHOSPHATE

671 UniProtKB=07535 Ellj\;T diphosphohydrolase DIPHOSPHOHYDROLASE 5 lya;eéfioaii:ggg;%fe sfog;js
6 5;ENTPD5;0rtholog (PTHR11782:SF35) phosp P
HUMANIHGNC=18 TYD Tyrosyl-DNA TYROSYL-DNA Homo
8841 UniProtKB=Q9N P1 phosphodiesterase PHOSPHODIESTERASE 1 phosphodiesterase(PC00185) sapiens
UWS 1,TDP1;0rtholog (PTHR12415:SF0) p
HUMAN | Ensembl=E
REX RNA 1 RNA EX LEASE H
NSG000000051891 Un 5§Exi;;2?;§?§e I\I(PTH;ZI;S_ o 25) > exoribonuclease(PC00099) o
iProtKB=Qo6IC2 / / 8 ' P
HUMAN IHGNC=20
. ~ ABH Protein ) Homo
1541 Uml;zcz)tKB—QST D4 ABHD4;ABHD4;ortholog PROTEIN ABHD4 (PTHR42886:SF21) sapiens
HUMAN IHGNC=17 SAC Phosphatidylinositide PHOSPHATIDYLINOSITIDE Homo
059 | UniProtKB=Q9N 1 phosphatase PHOSPHATASE SAC1 sapiens
TJ5 SAC1,SACMI1L;ortholog (PTHR45662:SF2) p
HUMAN IHGNC=87 PDE cAMP-specific 3',5"-cyclic CAMP-SPECIFIC 3',5'-CYCLIC Homo
821 UniProtKB=Q0849 AC phosphodiesterase PHOSPHODIESTERASE 4C sapiens
3 4C;PDE4C;ortholog (PTHR11347:SF135) P
gghdjﬁgliﬁll:— ((:;82181 TDR  Tudor domain-containing TUDOR DOMAIN-CONTAINING nuclease(PC00170) Homo
AT2 D5  protein 5;TDRD5;ortholog PROTEIN 5 (PTHR22948:SF19) sapiens
HUMANIHGNC=15
. ~ DBR Lariat debranching LARIAT DEBRANCHING ENZYME . ) Homo
594 | Umll’(r;);KB—Q9U 1 enzyme;DBR;ortholog (PTHR12849:SF0) endoribonuclease(PC00094);hydrolase(PC00121) sapiens
I;)Iéll\fjiﬁliig—(gsg SEN tRNA_SPhZTEuZ?? nuclease TRNA-SPLICING ENDONUCLEASE endoribonuclease(PC00094) Homo
SV6 34 Sen34;TSEN34;ortholog SUBUNIT SEN34 (PTHR13070:SF0) sapiens
;??gﬁiiiﬁgfggg RNH Ribonuclease H2 subunit RIBONUCLEASE H2 SUBUNIT B Homo
BB1 2B B;RNASEH2B;ortholog (PTHR13383:SF11) sapiens
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HUMAN IHGNC=24

_ ENO Enolase-phosphatase ENOLASE-PHOSPHATASE E1 Homo
591 Unﬂ;?;KBngU PH El ;ENOlle ,-frtholog (PTHR20371:SF2) phosphatase(PC00181) sapiens
;gll\ldjﬁgll‘i;i CQ_91131 TRE Three-prime repair exonuclease THREE-PRIME REPAIR Homo
SUD X1 1;TREX1;ortholog EXONUCLEASE 1 (PTHR13058:5F19) sapiens
HUMAN | HGNC=90 1—phosp.hatidylinositol 4,5- 1-PHOSPHATIDYLINOSITOL 4,5- calcium-binding pl."otein(PCOOO60) ;guanyl-
59| UniProtKB=Q1514 PLC b1spbosphate BISPHOSPHATE nucleotide e.xchange . . Homo
” B4 phosphodiesterase beta- PHOSPHODIESTERASE BETA-4  factor(PC00113);phospholipase(PC00186);signali sapiens
4,PLCB4;ortholog (PTHR10336:SF106) ng molecule(PC00207)
HUMAN |[HGNC=87 cAMP-specific 3',5'-cyclic CAMP-SPECIFIC 3',5'-CYCLIC Homo
92| UniProtKB=Q9NP 7B phosphodiesterase PHOSPHODIESTERASE 7B sapiens
56 7B,PDE7B;ortholog (PTHR11347:SF72)
HUMAN IHGNC=20 PPR3 Protein phosphatase 1 PROTEIN PHOSPHATASE 1 Homo
097 I UniProtKB=Q96 6 regulatory subunit REGULATORY SUBUNIT 36 sapiens
LQO 36,PPP1R36;0rtholog (PTHR21055:SF3)
HUMAN | HGNC=90 1-phosp.hatidylinositol 4,5- 1-PHOSPHATIDYLINOSITOL 4,5- .
621 UniProtKB=Q9BR PLC bisphosphate BISPHOSPHATE guanyl-nucleotide exchange quo
cy D4 phosphodiesterase delta- PHOSPHODIESTERASE DELTA-4 factor(PC00113);signaling molecule(PC00207)  sapiens
4,PLCD4;ortholog (PTHR10336:SF31)
HUMAN IHGNC=18 HIN Histidine triad nucleotide- HISTIDINE TRIAD NUCLEOTIDE- Homo
344 UniProtKB=Q9B binding protein 2, BINDING PROTEIN 2, nucleotide phosphatase(PC00173) sapiens
X68 mitochondrial; HINT2;ortholog MITOCHONDRIAL (PTHR23089:SF18)
HUMANIHGNC=27 IAH Isoamyl acetate-hydrolyzing ISOAMYL ACETATE-HYDROLYZING Homo
696 | UniProtKB=0Q2T 1 esterase 1 ESTERASE 1 HOMOLOG sapiens
AA2 homolog;IAH1;ortholog (PTHR14209:SF9)
;;éjllrljill\gcl)_tllfli (C:2_919%5 TSN  Translin-associated protein TRANSLIN-ASSOCIATED PROTEIN X Homo
AX X; TSNAX;ortholog (PTHR10741:SF7) sapiens

98
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HUMAN IHGNC=14

CCR4-NOT transcription

CCR4-NOT TRANSCRIPTION

099 | UniProtKB=Q9U iiR complex subunit COMPLEX SUBUNIT 6 exoribonuclease(PC00099) Sfozjs
LM6 6,CNOT6;ortholog (PTHR12121:SF33) P
HUMANIHGNC=14CNO CCR4-NOT transcription CCR4-NOT TRANSCRIPTION Homo
1011 UniProtKB=Q9U T7,C complex subunit COMPLEX SUBUNIT 7 transcription factor(PC00218) sapiens
V1 AF1 7,CNOT7;ortholog (PTHR10797:SE2) P
HUMAN IHGNC=18
. - RNH Ribonuclease ) Homo
466 Umch())tKB—O609 1 H1;RNASEHortholog RIBONUCLEASE H1 (PTHR10642:SFO0) sapiens
HUMAN I[HGNC=90 Platelet-activating factor PLATELET-ACTIVATING FACTOR Homo
401 UniProtKB=Q1309 A acetylhydrolase;PLA2G7;0rthol ACETYLHYDROLASE esterase(PC00097) sapiens
3 og (PTHR10272:SF12) p
igmiﬁliig_cgjg AAS Alanyl-tRNA editing protein ALANYL-TRNA EDITING PROTEIN RNA binding protein(PC00031) Homo
T D1 Aarsd1;AARSDI;ortholog AARSD1 (PTHR43462:SF1) 24 sapiens
HUMAN IHGNC=21 ABH 1-acylglycerol-3-phosphate O- 1-ACYLGLYCEROL-3-PHOSPHATE O- Homo
396 | UniProtKB=Q8W D5 acyltransferase ACYLTRANSFERASE ABHD5 .
TS1 ABHDS5;ABHD5;0rtholog (PTHR42886:SF34) sapiens
HUMAN |[HGNC=43 GNA Guanine nucleotide-binding ~GUANINE NUCLEOTIDE-BINDING Homo
90| UniProtKB=P5014 Q protein G(q) subunit PROTEIN G(Q) SUBUNIT ALPHA heterotrimeric G-protein(PC00117) sapiens
8 alpha,GNAQ;ortholog (PTHR10218:SF318) P
glljll\[/ljﬁgiiglli ((:2;318 TDR  Tudor domain-containing TUDOR DOMAIN-CONTAINING nuclease(PC00170) Homo
HU6 D7  protein 7;TDRD7;ortholog PROTEIN 7 (PTHR22948:SF14) sapiens
HUMAN |H =44
5 lejgi iIl\rI otK(B;l—\IP(i 558 GNS N-acetylglucosamine-6- N-ACETYLGLUCOSAMINE-6- hydrolase(PC00121) Homo
P sulfatase;GNS;ortholog SULFATASE (PTHR43108:SF5) y sapiens
HUMAN |H =2
6 9[; UniPro‘ig:(é) 8? DI3L DIS3-like exonuclease DIS3-LIKE EXONUCLEASE 1 endoribonuclease(PC00094);exoribonuclease(PC Homo
1 1,DIS3L;ortholog (PTHR23355:SF30) 00099);hydrolase(PC00121) sapiens

F46
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HUMAN IHGNC=12 Werner syndrome ATP-

WERNER SYNDROME ATP-

7911 UniProtkB=Q141 ' X dependent DEPENDENT HELICASE DNA helicase(PC00011) Sfozjs
91 helicase;WRN;ortholog (PTHR13710:5F120) P
HUMAN IHGNC=18 . .
4831 UniProtKB=Q8W LIP Lipase member LIPASE MEMBER H (PTHR11610:SF12) esterase(PCOOO97).,11pase(PC00143),st0rage Ho.mo
WYS H H;LIPH;ortholog protein(PC00210) sapiens
HUMANIHGNC=23 Cleavage and polyadenylation CLEAVAGE AND . )
261 UniProtKB=QIUK CFI;S specificity factor subunit ~ POLYADENYLATION SPECIFICITY eni‘f“Z‘:I‘luﬁ?jﬁf?jﬁi&?ﬁ?ﬁ sI:OiTr(z)s
F6 3,CPSF3;0rtholog FACTOR SUBUNIT 3 (PTHR11203:SF11) polyadenylation fa P
HUMAN |[HGNC=24 Ectonucleoside triphosphate ECTONUCLEOSIDE TRIPHOSPHATE ) .
860 | UniProtKB=Q5M Ellj\;T diphosphohydrolase DIPHOSPHOHYDROLASE 8 lya;eo(:(;oa(ii:zglg&lﬁ(;t;)cle SZIOZ;S
Y95 8;ENTPDS8;ortholog (PTHR11782:SF31) phosp P
?9?31?113\1-1 !)S(GBIEI(S;EE RBB  E3 ubiquitin-protein ligase E3 UBIQUITIN-PROTEIN LIGASE nuclease(PC00170) Homo
9 P6 RBBP6;RBBP6;ortholog RBBP6 (PTHR15439:SF0) sapiens
HUMAN HGNC=19 RP25 Ribonuclease P protein subunit RIBONUCLEASE P PROTEIN Homo
909 | UniProtKB=Q8N p25-like SUBUNIT P25-LIKE PROTEIN nuclease(PC00170) sapiens
5L8 protein;RPP25L;ortholog (PTHR13516:SES) P
ig%iiliﬁgfg;é STK3Serine/threonine-protein kinase SERINE/THREONINE-PROTEIN nucleic acid binding(PC00171);transcription Homo
XU1 1 31,STK31;0rtholog KINASE 31 (PTHR12302:SF3) cofactor(PC00217) sapiens
HUMAN I IHGNC=18 CNO CCR4-NOT transcription CCR4-NOT TRANSCRIPTION Homo
042 | UniProtKB=0Q96 6L complex subunit 6- COMPLEX SUBUNIT 6-LIKE exoribonuclease(PC00099) sapiens
LI5 like; CNOT6L,;ortholog (PTHR12121:SF35) P
HUMAN IHGNC=19
. POP Ribonuclease P protein subunit RIBONUCLEASE P PROTEIN ) Homo
49 | ProtKB=0O7 1 P 4);h lase(PC00121
9491Uni i‘;t 078, p20;POP7;0rtholog SUBUNIT P20 (PTHR15314:5F1)  cndcribonuclease(PC00094)hydrolase(PC0012L) _ o
HUMAN IHGNC=80 Homo
211 UniProtKB=P2158 5'-nucleotidase;NT5E;ortholog 5'-NUCLEOTIDASE (PTHR11575:SF25) phosphodiesterase(PC00185) sapiens

9
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HUMAN IHGNC=13 Unconventional prefoldin

. _ . UNCONVENTIONAL PREFOLDIN . Homo
236 | UniProtKB=0947 RMP RPBS5 interactor RPB5 INTERACTOR 1 (PTHR15111:SF0) transcription factor(PC00218) sapiens
63 1,URI1;ortholog
HUMAN IHGNC=30 Patatin-like phospholipase PATATIN-LIKE PHOSPHOLIPASE ) .
8021 UniProtkB=Q96 PLLZP domain-containing protein  DOMAIN-CONTAINING PROTEIN 2 2cY!transferase(P C00042’ph05ph°hpase(Pcom8 SIZOIZZ)S
AD5 2,PNPLA2;ortholog (PTHR12406:SF29) P
;[ljgi Ij‘ll\rl ;igii;ié S5HT 5-hydroxytryptamine receptor 5-HYDROXYTRYPTAMINE G-protein coupled receptor(PC00021) Homo
A 2A 2A;HTR2A;0rtholog RECEPTOR 2A (PTHR24247:SF30) p up p sapiens
;gll\fﬁ:ﬁl I_:I(j]l:—((:);lﬁl mi:)’zgil'flz(élsr(i):ll‘?\l/ﬂgli’o;lel;r‘l I;f;f, 1 395 RIBOSOMAL PROTEIN L44, endoribonuclease(PC00094) Homo
9}02 g4 Tocho ’g OTHO%0 MITOCHONDRIAL (PTHR11207:SF5) Orbo s sapiens
HUMAN IHGNC=23 Structur ‘fic endonudl STRUCTURE-SPECIFIC Homo
8451 UniProtKB=Q8IYSLX4™ = s e ENDONUCLEASE SUBUNIT SLX4 o
92 LAY & (PTHR21541:SF3) P
HUMAN IH =24
3 4?& iIi\rI otK(l-B;l—\IPi 304 CST Cleavage stimulation factor CLEAVAGE STIMULATION FACTOR mRNA splicing factor(PC00148) Homo
] F2  subunit 2,CSTF2;ortholog SUBUNIT 2 (PTHR45735:SF6) prcang sapiens
HUMAN IHGNC=10 Ribulose-phosphate 3 RIBULOSE-PHOSPHATE 3- Homo
2931 UniProtKB=Q96 RPE e Bl EPIMERASE-RELATED .
ATO epimerase;RPE;ortholog (PTHR11749:SF9) sapiens
HUMAN | HGNC=17 1-phosp_hat1dyhr1051tol 4,5- 1-PHOSPHATIDYLINOSITOL 4,5- calcium-binding p1"ote1n(PCOOO60);guanyl—
1751 UniProtKB=Q9P PLC bisphosphate BISPHOSPHATE nucleotide exchange Homo
12 E1  phosphodiesterase epsilon- ~ PHOSPHODIESTERASE EPSILON-1  factor(PC00113);phospholipase(PC00186);signali sapiens
1,PLCE1;ortholog (PTHR10336:SF6) ng molecule(PC00207)
HUMAN IHGNC=21
. B RPP2Ribonuclease P protein subunit RIBONUCLEASE P PROTEIN ) Homo
300 UniProtKB=Q9H 1 p21;RPP210rtholog SUBUNIT P21 (PTHR14742:SF0) hydrolase(PC00121);nuclease(PC00170) sapiens

633
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HUMAN I[HGNC=17 . .
641 UniProtkB=Q9H DCR 5' exonuclease 5" EXONUCLEASE APOLLO

316 1B Apollo,DCLRE1B;ortholog (PTHR23240:SF27)

Homo
sapiens

HUMAN IHGNC=36

50| UniProtKB=P3974 FEN Flap endonuclease FLAP ENDONUCLEASE 1

damaged DNA-binding

protein(PC00086);endodeoxyribonuclease(PC000 Homo

3 1,FEN1;ortholog (PTHR11081:SF54) 93);exodeoxyribonuclease(PC00098);hydrolase(P sapiens
C00121)
HUMANIHGNC=27 ADA Alpha-1A adrenergic ALPHA-1A ADRENERGIC RECEPTOR G-protein coupled receptor(PC00021) Homo
71UniProtkKB=P35348 1A  receptor; ADRA1A;ortholog (PTHR24248:SF16) P P P sapiens
;;%illj:;ll((}]sl‘\]— (C:)=620%5 TDR  Tudor domain-containing TUDOR DOMAIN-CONTAINING nuclease(PC00170) Homo
» D6  protein 6;TDRD6;ortholog PROTEIN 6 (PTHR22948:SF15) sapiens
HUMAN I H =2
0 1[9_I|1\[/Ijn$mﬂ(<§]13\l_ C(ZQ 913 IMP  Inositol monophosphatase =~ INOSITOL MONOPHOSPHATASE 3 hosphatase(PC00181) Homo
e A3 3,IMPAD1;0rtholog (PTHR43028:SF6) phosp sapiens
HUMAN IHGNC=21 ASM Acid sphingomyelinase-like ACID SPHINGOMYELINASE-LIKE Homo
416 | UniProtKB=0Q924 B phosphodiesterase PHOSPHODIESTERASE 3B phosphodiesterase(PC00185) sapiens
85 3b;SMPDL3B;ortholog (PTHR10340:SF25) P
igjll\l/ljﬁll;lrlj’c{g]l; ((:2=61P7] ?l}l)l\(/:l DNA cross-link repair 1A DNA CROSS-LINK REPAIR 1A Homo
P8 lé 1A protein;DCLRE1A;ortholog PROTEIN (PTHR23240:SF6) sapiens
;g}\éﬁgligg_ ((:2:915 APE DNA-(apurinic or apyrimidinic DNA-(APURINIC OR APYRIMIDINIC Homo
BZ4 X2  site) lyase 2;APEX2;ortholog SITE) LYASE 2 (PTHR22748:SF4) sapiens
HUMAN I Hi =21
1 SISJII\I/IJni?rotI((;]?I— CQ 8N PND Poly(A)-specific ribonuclease POLY(A)-SPECIFIC RIBONUCLEASE mRNA polyadenylation factor(PC00146) Homo
o Cl1 PNLDCLPNLDCILortholog PNLDC1 (PTHR15092:SF22) pofyaceny sapiens
ﬁ%ﬁﬁ?—;@i TDR e AThi_l(ii:apsanent ¥ ATP-DEPENDENT RNA HELICASE nuclease(PCO0170);signaling molecule(PC00207) 110"
17 12 TDRD12;TDRD12;0rtholog TDRD12-RELATED (PTHR22948:SF31) sapiens
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HUMAN IHGNC=24

7631 UniProtkB=Qoz C0 ~ Uncharacterized protein 7GC:162324 (PTHRI2458:5F7)  nuclease(PCO0170);transcription factor(PC00218) 10"
VT6 67 C3orf67;C30rf67;ortholog sapiens
(I)_;gll\l/[jﬁgll_:;l:— CQ:91[_7I DIC Endoribonuclease ENDORIBONUCLEASE DICER ndodeoxvribonucl (PC00093) Homo
P\({)3 ER  Dicer;DICERT;ortholog (PTHR14950:SF37) endodeoxynibohtciease sapiens
;gll\éﬁgli;i ((:2:9151 XRN 5'-3' exoribonuclease 5'-3' EXORIBONUCLEASE 2 exoribonuclease(PC00099) Homo
0D6 2 2,XRN2;ortholog (PTHR12341:SF59) sapiens
HUMAN IHGNC=20 PAN PAN2-PAN3 deadenylation PAN2-PAN3 DEADENYLATION cysteine Homo
0741 UniProtKB=0Q504 complex catalytic subunit COMPLEX CATALYTIC SUBUNIT protease(PC00081);esterase(PC00097);exoribonuc sapiens
Q3 PAN2;PAN2;0rtholog PAN2 (PTHR15728:SF0) lease(PC00099) i
ggf)jll}d}rAull\’T;IIgIS\i gz;é( COR Putative exonuclease EXONUCLEASE GOR-RELATED exoribonuclease(PC00099) Homo
06 GOR;REXO1L1P;ortholog (PTHR12801:SF22) sapiens
HUMAN H =2
0 2I6J|1\I/[Jn$rot1(<;]13\l— ((:2 8131 PLP  Phospholipid phosphatase PHOSPHOLIPID PHOSPHATASE 5 phosphatase(PC00181);pyrophosphatase(PC0019 Homo
EB5 P5 5,PLPP5;ortholog (PTHR10165:SF87) 6) sapiens
;gll\éﬁgliﬁg (1:;19(2) RPI Ribose-5-phosphate RIBOSE-5-PHOSPHATE ISOMERASE Homo
47 A isomerase;RPIA;ortholog (PTHR11934:SF0) sapiens
HUMAN I[HGNC=91 Inactive pancreatic lipase- INACTIVE PANCREATIC LIPASE- o ]
561 UniProtKB=P5431 LTR related protein RELATED PROTEIN 1 eSterase(PCOOSZ;’E?;(OZ%O 143)storage Sfozjs
5 1,PNLIPRPI;0rtholog (PTHR11610:SF147) p P
HUMAN IH =
1 9?8{1 iIl\rI otK(B;l—\IP(i 1?65 LIPC Hepatic triacylglycerol HEPATIC TRIACYLGLYCEROL esterase(PC00097);lipase(PC00143);storage Homo
0 lipase;LIPC;ortholog LIPASE (PTHR11610:SF2) protein(PC00210) sapiens
;;Hljll;fl ﬁ’l\rlol’d}ig—NO(;;Z) LYP  Acyl-protein thioesterase ACYL-PROTEIN THIOESTERASE 1 Homo
3 Al 1L,LYPLAZL;ortholog (PTHR10655:SF22) sapiens
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HUMAN IHGNC=23 NOS
0441 UniProtKB=Q8W 1

Y41

NANOS HOMOLOG 1
(PTHR12887:SF6)

Nanos homolog
1,NANOS1;ortholog

Homo

nuclease(PC00170) sapiens

HUMAN IHGNC=17

163 UniProtKB=08N PAG  Group XV phospholipase

GROUP XV PHOSPHOLIPASE A2

acyltransferase(PC00042);phospholipase(PC0018 Homo

cC3 15 A2,PLA2G15;0rtholog (PTHR11440:SF47) 6) sapiens
HUMAN I[HGNC=30 RNA/RNP complex-1- RNA/RNP COMPLEX-1- , )
66| UniProtkB=07531 0> interacting INTERACTING PHOSPHATASE “udeotldyltramferaé%(oiggg174)’ph05phatase(P Sf"g:s
9 phosphatase;DUSP11;ortholog (PTHR10367:SF9) i
HUMAN I[HGNC=25 Haloacid dehalogenase-like HALOACID DEHALOGENASE-LIKE
364 | UniProtKB=Q9H hydrolase domain-containin, HYDROLASE DOMAIN- Homo sapien
012)4 HD2 yroﬁeirf 2'1—;)DH;32'§rtholo ° CONTAINING PROTEIN 2 T
P ' ' & (PTHR19288:SF43)
;g%iﬁlﬁigfggﬁ TAT Putative deoxyribonuclease = DEOXYRIBONUCLEASE TATDN1- Homo
' 11\?9 D1 TATDNLTATDNI1;ortholog RELATED (PTHR10060:5F15) sapiens
HUMAN IHGNC=17 CST Cleavage stimulation factor CLEAVAGE STIMULATION FACTOR Homo
086 | UniProtKB=Q9H FT subunit 2 tau SUBUNIT 2 TAU VARIANT mRNA splicing factor(PC00148) sapiens
0L4 variant,CSTF2T;ortholog (PTHRA45735:SF3) P
HUMAN I[HGNC=98 RAD Cell cycle checkpoint control CELL CYCLE CHECKPOINT Homo
271 UniProtKB=Q9963 9A protein CONTROL PROTEIN RADY9A kinase activator(PC00138) iens
8 RAD9A;RADYA;ortholog (PTHR15237:SF1) sapien
HUMAN IHGNC=11 Sphingomyelin SPHINGOMYELIN Homo
1201'UniProtKB=P174 ASM phosphodiesterase;SMPD1;orth PHOSPHODIESTERASE phosphodiesterase(PC00185) sapiens
05 olog (PTHR10340:SF34) P
HUMAN |H =17
0 1[;%}n§’rot§§—%9\{ S231 SEC23-interacting SEC23-INTERACTING PROTEIN membrane traffic Homo
P protein;SEC23IP;ortholog (PTHR23509:SF4) protein(PC00150);phospholipase(PC00186)  sapiens

6Y8
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HUMAN IHGNC=24

H
6441 UniProtKB=QoU Protein SMG5;SMG5;ortholog ~ PROTEIN SMG5 (PTHR15696:SF7) . 01,’::5
PR3 P
2 UnProlkBoR NP5 phosphatmse . INOSITOL POLYPHOSPHATE 5 phosphatase(PCO0IS Homo
niProtKB=
PHOSPHATASE K (PTHR11200:SF117 1
T40 K K;INPP5K;ortholog 05 SEK( 00:5F117) sapens
HUMANIHGNC=14 Homo
2541 UniProtKB=Q9UNOC Nocturnin;NOCT;ortholog NOCTURNIN (PTHR12121:SF45) exoribonuclease(PC00099) sapiens
K39 P
= i i letal
ilzjll\fﬁglriig—%;g LM LIM domain-containing LIM DOMAIN-CONTAINING protein(PCOg(c)étlllr;‘frglilrlrclilez};sctz](tls(sjlg(r)le7g)'transcriptio Hono
T3 D2 protein 2;,LIMD2;ortholog PROTEIN 2 (PTHR24206:SF58) n factor(PC00218) sapiens
HUMAN IHGNC=58 APE DNA-(apurinic or apyrimidinic DNA-(APURINIC OR APYRIMIDINIC Homo
71UniProtKB=P27695 X1 site) lyase;APEX1;ortholog SITE) LYASE (PTHR22748:SF6) sapiens
HUMAN IHGNC=92 CAF CCR4-NOT transcription CCR4-NOT TRANSCRIPTION Homo
071 UniProtKB=Q9UF 1B complex subunit COMPLEX SUBUNIT 8 transcription factor(PC00218) sapiens
F9 8,CNOTS8;ortholog (PTHR10797:SF1) P
51_;?[1}1[1 ?ll\rI li(él—\;(iz; LIPP Pancreatic triacylglycerol PANCREATIC TRIACYLGLYCEROL esterase(PC00097);lipase(PC00143);storage Homo
03 lipase;PNLIP;ortholog LIPASE (PTHR11610:SF115) protein(PC00210) sapiens
HUMAN I HGNC=28 Telomerase RNA component TELOMERASE RNA COMPONENT Homo
4241 UniProtKB=Q9B TRIR interacting INTERACTING RNASE sapiens
Q61 RNase; TRIR;ortholog (PTHR34753:SF1) p
HUMI.AXN I[HGNC=87 CGMP-lnhlblte.d 3',5'-cyclic PHOSPHODIESTERASE Homo
781 UniProtKB=0Q1443 3A phosphodiesterase (PTHR11347:SF104) sapiens
2 A;PDE3Aortholog ' i
HUMAN IHGNC=15 Homo
9841 UniProtKB=Q7Z X Aprataxin;APTX;ortholog APRATAXIN (PTHR12486:SF4) damaged DNA-binding protein(I’C00086) sapiens

2E3
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HUMAN IHGNC=91

DNA polymerase epsilon

DNA POLYMERASE EPSILON

H
771 UniProtkB=Q0786 Dé) 10 catalytic subunit CATALYTIC SUBUNIT A . 01,’::5
4 A;POLE;ortholog (PTHR10670:SF0) P
;gll\éAﬁ | I_:I((;]l:_ ((:;9213 ACO Acyl-coenzyme A thioesterase ACYL-COENZYME A THIOESTERASE Homo
m ;;’3 B 13 13;ACOT13;0rtholog 13 (PTHR21660:SF1) sapiens
17{1[2}}\3:‘11\12' %EE—CQZS]; TDR Tudor domain-containing TUDOR DOMAIN-CONTAINING nuclease(PC00170) Homo
IX{I?AL D1 protein 1, TDRD1;ortholog PROTEIN 1 (PTHR22948:S5F4) sapiens
91_1H|J[1}/r[1pi’1:I l?(E—N(;;i% (;IJE‘IE) DNA endonuclease DNA ENDONUCLEASE RBBPS transcription cofactor(PC00217) Hono
! 08 ) RBBP8;RBBPS;ortholog (PTHR15107:SF4) P sapiens
ZH;(')Hl\]/;IJAl,\II)l I_iig_c(;;é TRE Three prime repair exonuclease THREE PRIME REPAIR Homo
m QrSOO - X2 2, TREX2;ortholog EXONUCLEASE 2 (PTHR13058:SF24) sapiens
Egi\[djﬁglljg]?— ((22282151 SEN tRNA-splicing endonuclease =~ TRNA-SPLICING ENDONUCLEASE endodeoxyribonuclease(PC00093);hydrolase(PC Homo
CI(E) 0 2 subunit Sen2;TSEN2;ortholog SUBUNIT SEN2 (PTHR21227:SF0) 00121) sapiens
HUMAN IHGNC=23
3'-5' exoribonuclease 3'-5' EXORIBONUCLEASE 1 Homo
i = P 7); i 1 P
994 | UmgzcgtKB Q8I ERI1 1;ERIL;ortholog (PTHR23044:5F27) esterase(PC00097);exoribonuclease(PC00099) sapiens
HUMAN IHGNC=16 Mitochondrial genome MITOCHONDRIAL GENOME Homo
205 | UniProtKB=Q9B ME1 maintenance exonuclease MAINTENANCE EXONUCLEASE 1 sapiens
Qr7 1,MGME1;ortholog (PTHR31340:SF3) P
I(—)I;Jl %ﬁg ! I;IISBI\—IEZi? PGP Glycerol-3-phosphate GLYCEROL-3-PHOSPHATE Homo
D(()S p phosphatase;PGP;ortholog PHOSPHATASE (PTHR19288:SF69) sapiens
ZI;HIJS/I I,AI;N l’d}ig—NOClj19429 PLP  Phospholipid phosphatase PHOSPHOLIPID PHOSPHATASE 3  phosphatase(PC00181);pyrophosphatase(PC0019 Homo
i r°5 P3 3;PLPP3;ortholog (PTHR10165:SF79) 6) sapiens
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HUMAN IHGNC=91

57| UniProtKB=P5431 LIPR  Pancreatic lipase-related PANCREATIC LIPASE-RELATED esterase(PC00097);lipase(PC00143);storage Homo
7 protein 2;PNLIPRP2;ortholog PROTEIN 2 (PTHR11610:SF85) protein(PC00210) sapiens
HUMAN IHGNC=20 EXD Exonuclease 3'-5' domain- EXONUCLEASE 3'-5' DOMAIN- Homo
2171 UniProtKB=Q9N 5 containing protein CONTAINING PROTEIN 2 nuclease(PC00170) sapiens
VHO 2,EXD2;ortholog (PTHR13620:SF0) P
ig%ﬁﬁﬁi?ggg PGA POSti:r;ftIe?:Saf:;ant 0 POST-GPI ATTACHMENT TO Homo
1 =
PROTEINS FACTOR 3 (PTHR13148:SF 1
FMI1 P3 3,PGAP3;ortholog OTEINS FACTOR 3 ( 3148:SF0) sapiens
HUMANIHGNC=49 HIN Histidine triad nucleotide- HISTIDINE TRIAD NUCLEOTIDE- Hommo
121 UniProtKB=P4977 T1,H binding protein BINDING PROTEIN 1 nucleotide phosphatase(PC00173) sapiens
3 INT 1;HINT1;0rtholog (PTHR23089:SF44) P
EEII\I/IJAﬁ | I_:IC(;]I;I_ C(:;gzli GPT G patch domain-containing G PATCH DOMAIN-CONTAINING nucleic acid binding(PC00171) Homo
mv\r]‘;s B C2 protein 2,GPATCH2;ortholog PROTEIN 2 (PTHR14195:SF4) 8 sapiens
= DNA-directed DNA
HUMANTHONCE91 1y A polymerase subunit DNA POLYMERASE SUBUNIT NA-directed DN/ Homo
791 UniProtKB=P5409 Gl mma-1:POLG-orthol GAMMA-1 (PTHR10267:SF0) polymerase(PC00018);exodeoxyribonuclease(PC sapiens
8 gamma-; /OTTO08 ' 00098);nucleotidyltransferase(PC00174) p
;ﬁ%ﬁg | }tIISBN— ((:;93507RPP2 Ribonuclease P protein subunit RIBONUCLEASE P PROTEIN Homo
' B‘; 9 p29;POP4;0rtholog SUBUNIT P29 (PTHR13348:5F0) sapiens
HUMA_N ' HGNC=26 MUT Exonuclease mut-7 EXONUCLEASE MUT-7 HOMOLOG Homo
023 | UniProtKB=Q8N nuclease(PC00170) .
9H8 7 homolog;EXD3;ortholog (PTHR13620:5F42) sapiens
?Iélljll-\]/i ?Ii\rl | ECBH_\IPC‘;?% PA2 Cytosolic phospholipase CYTOSOLIC PHOSPHOLIPASE A2 hospholipase(PC00186) Homo
02 1A A2;PLA2G4A;ortholog (PTHR10728:SF13) PROSPROHP sapiens
EEF{[JAT’F;((;}B\I— ((:;613 FIP1 Pre-mRNA 3'-end-processing ~ PRE-MRNA 3'-END-PROCESSING Homo
feTo factor FIP1;FIP1L1;ortholog FACTOR FIP1 (PTHR13484:SF5) sapiens

N15
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HUMAN |HGNC=29 CILIA- AND FLAGELLA-

523 | UniProtKB=Q9Y CZFOA Clrh&t‘(;,i“;ofggjllggssgﬁlalted ASSOCIATED PROTEIN 20 nuclease(PC00170);transcription factor(PC00218) ZOZ:
6A4 protei 2 /OTTOT08 (PTHR12458:SF8) sapiens
HUMAN |HGNC=1
5 ZI()Jll\I/IJnil;I’rotI%l;I— (I:’ 4 356 LPA Lysophosphatidic acid receptor LYSOPHOSPHATIDIC ACID Homo
o R6 6;LPARG;ortholog RECEPTOR 6 (PTHR24232:SF3) sapiens
HUMANIHGNC=19 MRP Mitochondrial ribonuclease P MITOCHONDRIAL RIBONUCLEASE P H
958 UniProtkB-0150 catalytic CATALYTIC SUBUNIT omo
91 subunit;KIA A0391;0rtholog (PTHR13547:SF1) sapiens
HUMANIHGNC=36 AKA A-kinase anchor protein 1, A-KINASE ANCHOR PROTEIN 1, . ) Homo
7| UniProtkB=Q92667 P1 mitochondrial; AKAPortholog MITOCHONDRIAL (PTHR22948:5F4g) MU Clcase(PC00170)signaling molecule(PC00207) o,
g?&ﬁ’l\r!ﬂ}ig—l\é;;iz hospho lucori)lactonase'PGL 6-PHOSPHOGLUCONOLACTONASE hydrolase(PC00121) Homo
L PHosphog ' (PTHR11054:SFO0) y sapiens
6 S;ortholog
;{;Ijll}/i Ij‘ll\rl (l)igl—\;(;;zi SER Phosphoserine PHOSPHOSERINE PHOSPHATASE hosphatase(PC00181) Homo
B phosphatase;PSPH;ortholog (PTHR43344:SF2) phosp sapiens

0

HUMAN IHGNC=92

28 UniProtKB=O1449L.PP1 Phospholipid phosphatase PHOSPHOLIPID PHOSPHATASE 1  phosphatase(PC00181);pyrophosphatase(PC0019 Homo

4 1,PLPP1;0rtholog (PTHR10165:5F26) 6) sapiens
Z?%iﬁliig—c(;;é LPI Phosphatidate phosphatase =~ PHOSPHATIDATE PHOSPHATASE Homo
QK8 N3 LPIN3;LPIN3;ortholog LPINS3 (PTHR12181:SF60) sapiens
HUMAN IHGNC=10 ACE Acetylcholinesterase;ACHE;ort ACETYLCHOLINESTERASE . . Homo
1 PC00143); t PC002
81UniProtkKB=P22303 S holog (PTHR11559:SF393) ipase(PCO0143);serine protease(PC00203) . ¢
Ectonucleotide ECTONUCLEOTIDE

HUMAN IHGNC=23 nucleotide
, 3 ENP pyrophosphatase/phosphodiest PYROPHOSPHATASE/PHOSPHODIES ) Homo
4091 Ums\;;;KB_Qw P6 erase family member TERASE FAMILY MEMBER 6 phOSphatase(Pcom73)’lgi'r°ph05phatase(Pcomg sapiens

6,ENPP6;ortholog (PTHR10151:SF66)
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acetyltransferase(PC00038);acyltransferase(PC00

HUMAN I[HGNC=49 3-hydroxyisobutyryl-CoA 3-HYDROXYISOBUTYRYL-COA . .
081 UniProtKB=Q6N Igg hydrolase, HYDROLASE, MITOCHONDRIAL ﬁ?ll’ggggsg)fe3i‘:f;f:ég(éoogozl)g;?ﬁnzzaes(;/é%%eﬂj ZIOZ:
VY1 mitochondrial; HIBCH;ortholog (PTHR43176:SF13) Ay ) 8 sapiens
;{1?[1}/; ?Ii\rl (l);l(gl_\IPC‘;iz PP Inositol polyphosphate 1- INOSITOL POLYPHOSPHATE 1- hosphatase(PC00181) Homo
| phosphatase;INPPL;ortholog ~ PHOSPHATASE (PTHR43028:SF3) phosp sapiens
HUMANIHGNC=33 Ectonucleoside triphosphate ECTONUCLEOSIDE TRIPHOSPHATE ) .
63| UniProtKB=P4996 EIID\;T diphosphohydrolase DIPHOSPHOHYDROLASE 1 lya;e(P (;1021442;?&1;(;2;1 € Izo.m OS
1 1,ENTPDIortholog (PTHR11782:SF32) phiosphiatase Sapren
HUMANIHGNC=17 Ribonuclease Homo
9041 UniProtKB=Q9N RNC RIBONUCLEASE 3 (PTHR11207:SF0) endoribonuclease(PC00094) .
RR4 3;,DROSHA;ortholog sapiens
© 1 Phosphodiesterase;LobLorho (PTHR13522:SF3) sapiens
Q65 og
HUMANIHGNC=87 ~ cAMP-specific 3,5'cyclic CAMP-SPECIFIC 3',5-CYCLIC Homo
811 UniProtKB=Q0734 B phosphodiesterase PHOSPHODIESTERASE 4B s Zns
3 4B;PDE4B;ortholog (PTHR11347:SF108) P
DEOXYNUCLEOSIDE
HUMAN HGNC=15 Deoxynucleoside triphosphate OXYNUCLEOS
925 | UniProtKB=09Y ol TRIPHOSPHATE Homo
o HL e D othole,  TRIPHOSPHOHYDROLASE SAMHDI sapiens
’ / & (PTHR11373:SF4)
;i;%ig;fgg;fﬁm Phospholipase PHOSPHOLIPASE ABHD3 serine protease(PC00203) Homo
Uer D3 ABHD3;ABHD3;0rtholog (PTHR10794:SF50) P sapiens
HUMAN |HGNC=18
. _ . ) ) COCAINE ESTERASE . . Homo
64 | UniProtKB=00074CES2 Cocaine esterase;CES2;ortholog (PTHR11559:5F394) lipase(PC00143);serine protease(PC00203) sapiens

8
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HUMAN IHGNC=60

. ~ IMP  Inositol monophosphatase =~ INOSITOL MONOPHOSPHATASE 1 Homo
501 UanrogKB_Pzgzl Al L;IMPAT0rtholog (PTHR20854:SF26) phosphatase(PC00181) sapiens
;g%iﬁlﬁig_cggi PDE 2',5'-phosphodiesterase 2',5'-PHOSPHODIESTERASE 12 xoribonuclease(PC00099) Homo
) (57 12 12;PDE12;0rtholog (PTHR12121:SF37) exoribonticiease sapiens
HUMANIH =8
ZZ?UniProtKgl:’i%(()) SNT Cytosolic purine 5 CYTOSOLIC PURINE 5- nucleotide phosphatase(PC00173) Hono
) C nucleotidase;NT5C2;0rtholog NUCLEOTIDASE (PTHR12103:5F17) phosp sapiens
HUMAN IHGNC=29 PAN2-PAN3 deadenylation PAN2-PAN3 DEADENYLATION Homo
9911 UniProtKB=Q58 complex subunit COMPLEX SUBUNIT PAN3 sapiens
A45 PANB3;PANS3;ortholog (PTHR12272:SF11) P
;gmﬁﬁiligg %:923 NOB RNA-binding protein RNA-BINDING PROTEIN NOB1 Homo
LX3 1 NOB1;NOBI;ortholog (PTHR12814:SF2) sapiens
HUMAN I[HGNC=30 Staphylococcal nuclease STAPHYLOCOCCAL NUCLEASE e ) L
646 UniProtKB=Q7K 51\1”3 domain-containing protein  DOMAIN-CONTAINING PROTEIN 1~ "ueleicacid bmfd“;g(I;)(g)é)gzil;’tmnsmphon Homo
ZF4 1;5ND1;0rtholog (PTHR12302:SF2) cofactor( ) sapiens
;;Hljll;fl ﬁ’l\rrol’d}i](B;—N(;ZSiZ PAR Poly(A)-specific ribonuclease POLY(A)-SPECIFIC RIBONUCLEASE mRNA polyadenylation factor(PC00146) Homo
] N PARN;PARN;ortholog PARN (PTHR15092:SF26) polyadeny sapiens
Eg%ﬁgli;l;— ((:;92; WD WD repeat-containing protein WD REPEAT-CONTAINING PROTEIN Homo
W82 R70 70;WDR?70;ortholog 70 (PTHR16017:SF0) sapiens
HUMAN I IHGNC=27 ADA Alpha-1B adrenergic ALPHA-1B ADRENERGIC RECEPTOR Goprotein led r tor(PC00021) Homo
81UniProtKB=P35368 1B receptor; ADRA1B;ortholog (PTHR24248:5F17) Protein cotipied Tecepto sapiens
HUMAN IHGNC=18
. N RNH  Ribonuclease H2 subunit RIBONUCLEASE H2 SUBUNIT A . ] Homo
5181 UniProtKB=0757 2A A;RNASEH2Aortholog (PTHR10954:SF7) endoribonuclease(PC00094);hydrolase(PC00121) sapiens

92
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Tree scale: 0.1

Ixodes scapularis
— Parasteatoda tepidariorum
 Stegodyphus dumicola
r Trichonephila clavipes
Araneus ventricosus
r|— Stegodyphus mimosarum

100

Pamphobeteus verdolaga (c3142)
Pamphobeteus verdolaga (c61053)

Pamphobeteus verdolaga (c45513)
Pamphobeteus verdolaga (c18752)

Araneus ventricosus
Pamphobeteus verdolaga (c29120)
Stegodyphus mimosarum

100

Pamphobeteus verdolaga (c57457)
Araneus ventricosus
Stegodyphus mimosarum
Stegodyphus mimosarum
Stegodyphus mimosarum
Stegodyphus mimosarum

Pamphobeteus verdolaga (c11106)
Pamphobeteus verdolaga (¢12950)
| Pamphobeteus verdolaga (c45658)

92

=5, S Pamphobeteus verdolaga (c54699)
I— Stegodyphus mimosarum
100 Parasteatoda tepidariorum
E3) Stegodyphus mimosarum
10 Araneus ventricosus

Pamphobeteus verdolaga (c15998)
Pamphobeteus verdolaga (c20465)
Pamphobeteus verdolaga (c42153)

Parasteatoda tepidariorum
Araneus ventricosus

Stegodyphus mimosarum

88

Pamphobeteus verdolaga (c4865)
Pamphobeteus verdolaga (c60448)

85

Pamphobeteus verdolaga (c17591)
Stegodyphus dumicola

Stegodyphus dumicola

Pamphobeteus verdolaga (c10524)
Pamphobeteus verdolaga (c21159)
—— Pamphobeteus verdolaga (c33599)

| parasteatoda tepidariorum

88

Stegodyphus dumicola
Pamphobeteus verdolaga (c14372)
Loxosceles similis

Loxosceles spinulosa

Figure S1. Phylogenetic tree of phospholipase Ax. The tree includes sequences of phospholipase
Ao reported for different spider families. P. verdolaga sequences (green) are orthologous with
different species, grouped with good branch supports (> 50%), multiples duplication event
underwent during the evolution of phospholipase Az in P. verdolaga. The triangle represents
collapsed sequences from other species used to build the tree. Phospholipase A: from Ixodes
scapularis was used as outgroup.
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Tree scale: 0.1

Ixodes scapularis
Araneus ventricosus

Araneus ventricosus

Araneus ventricosus
Pamphobeteus verdolaga (c41726)

‘7 Stegodyphus mimosarum
Araneus ventricosus
:Pamphobereus verdolaga (c66767)
76 Araneus ventricosus

87
60

Pamphobeteus verdolaga (c15163)
Pamphobeteus verdolaga (c6182)

Trittame loki

Pamphobeteus verdolaga (c16277)
Parasteatoda tepidariorum
Stegodyphus mimosarum
Cupiennius salei

Pamphobeteus verdolaga (c30159)
Pamphobeteus verdolaga (c8989)
Pamphobeteus verdolaga (c9496)
Pamphobeteus verdolaga (c1808)
Pamphobeteus verdolaga (c12801)
Pamphobeteus verdolaga (c59058)

49

71

Pamphobeteus verdolaga (c52646)

Figure S2. Phylogenetic tree of Kunitz-like protein family. The tree includes the Kunitz reported
in data bases for different spider families. The Phylogenetic tree show that P. verdolaga sequences
(green) are orthologous with different species, grouped with good branch supports (> 50%). The
triangle represents collapsed sequences from other species used to build the tree. Kunitz from

Ixodes scapularis was used as outgroup.
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Ixodes scapularis
Araneus ventricosus

Stegodyphus mimosarum
Stegodyphus mimosarum

Stegodyphus mimosarum
200 Stegodyphus mimosarum

100 Parasteatoda tepidariorum
Stegodyphus mimosarum

Araneus ventricosus

54 Pamphobeteus verdolaga (c728)

ventricosus

Cupiennius salei

Figure S3. Phylogenetic tree of the metalloproteinase. The tree includes the metalloproteinase
reported in data bases for different spider families. The Phylogenetic tree show that P. verdolaga
sequence (green) is orthologous with the sequences reported for Araneus ventricosus with a branch
support of 44%. The triangle represents collapsed sequences from other species used to build the
tree. Metalloproteinase sequence form Ixodes scapularis was used as outgroup.

Tree scale: 0.1

Tetranychus urticae
Pamphobeteus verdolaga (c28990)
Lycosa singoriensis
Stegodyphus mimosarum
Stegodyphus mimosarum
Stegodyphus mimosarum
Stegodyphus mimosarum

Pamphobeteus verdolaga (c3316)
Pamphobeteus verdolaga (c13977)

100

Figure S4. Phylogenetic tree of Lycotoxin-like protein. The tree includes the Lycotoxin-like
proteins reported in data bases for different spider families. The Phylogenetic tree supports
(branch support 100%) that P. verdolaga sequence c28990 is a basal protein that belong to the
Lycotoxin-like family in spiders and multiples duplication events allow the diversification of the
protein in different spider species. The triangle represents collapsed sequences from other species
used to build the tree. Lycotoxin from Tentranychus urticae was used as outgroup.
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