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Figure S1. Spectrum for DBK1-7 measured after DBK digestion by venom of E. ocellatus. Theoretical 

peptide fragment ions calculated using Masslynx software (Waters Corp.) for this peptide.  

 

 

 
Figure S2. Fragment ion spectra and theoretical peptide fragment ions calculated using Masslynx 

software (Waters Corp.) for peptide measured in E. ocellatus venom digest using target MS/MS of 

the doubly-charged precursor. Match from zinc metalloproteinase-disintegrin-like protein H3, Vi-

pera ammodytes ammodytes, R4NNL0. Note zoom ranges.  
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Figure S3. Fragment ion spectra and theoretical peptide fragment ions calculated using Masslynx 

software (Waters Corp.) for peptide measured in E. ocellatus venom digest using target MS/MS of 

the doubly-charged precursor. Match from metalloproteinase (Fragment), E. coloratus, E9JG63.  

  

 

 
Figure S4. Fragment ion spectra and theoretical peptide fragment ions calculated using Masslynx 

software (Waters Corp.) for peptide measured in E. ocellatus venom digest using target MS/MS o the 

doubly-charged precursor. Match from disintegrin EO4A, E. ocellatus, Q3BER3.  
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CLUSTAL O(1.2.4) multiple sequence alignment 

 

sp|R4NNL0|VMH3_VIPAA   MIQVLLVIICLAVFPYQGSSIILESGNVNDYEVVYLQKVTAMNKGAVKQPEQKYEDTMQY 60 

sp|Q2UXR0|VM3E1_ECHOC  -MQVLLITISLAVLPYLGSSIILESGIVNDYEVVNPQKVTAMLKGAVKQPEQKYEDTMQY 59 

                       :****: *.***:** ********* *******  ****** ***************** 

 

sp|R4NNL0|VMH3_VIPAA   EFKVNGEPVILHLEKNKDLFSEDYSETHYSPDGREITTNPPVEDHCYYHGRIQNDADSTA 120 

sp|Q2UXR0|VM3E1_ECHOC  EFKVKGEPVVLHLEKNKGLFSEDYSETHYSPDGREITTNPPVEDHCYYHGRIQNDADSSA 119 

                       ****:****:*******.****************************************:* 

 

sp|R4NNL0|VMH3_VIPAA   SISACNGLKGHFQLRGETYFIEPLKIPDSEAHAVYKYENVEKEDEAPKTCGVTQTNWESD 180 

sp|Q2UXR0|VM3E1_ECHOC  SISACNGLKGHFKLRGEMYFIEPLKIPDSEAHAVYKYENIEEEDEAPKMCGVKHTNRESD 179 

                       ************:**** *********************:*:****** ***.:** *** 

 

sp|R4NNL0|VMH3_VIPAA   ELIKKASQLNLTPEQQRYLNSPKYIKLVIVADYIMFLKYGRSLITIRTRIYEIVNLLNVI 240 

sp|Q2UXR0|VM3E1_ECHOC  KSIKKASQLNLTPEQQRYLNTPKHIKVAIVADYLIFRKYGRNLFTIRAKIYEILNILNEI 239 

                       : ******************:**:**:.*****::* ****.*:***::****:*:** * 

 

sp|R4NNL0|VMH3_VIPAA   YRVLNIYIALVGLEIWNNGDKINVLPEAKVTLDLFGKWRETDLLNRRKHDNAQLLTGINF 300 

sp|Q2UXR0|VM3E1_ECHOC  YKAFNIHVALVFLEIWSNGDKINLFPAANVTLDLFGKWRERDLMNRKNHDNTQLLTGMNF 299 

                       *:.:**::*** ****.******::* *:*********** **:**::***:*****:** 

 

sp|R4NNL0|VMH3_VIPAA   NGPTAGLGYLGSMCNPQYSAGIVQDHNKVNFLVALAMAHEMGHNLGMDHDGIQCTCGAKS 360 

sp|Q2UXR0|VM3E1_ECHOC  DGPTAGLGYVGTMCHPQFSAAVVQDHNKINFLVALAMAHELGHNLGMTHDEQFCTCGAKS 359 

                       :********:*:**:**:**.:******:***********:****** **   ******* 

 

sp|R4NNL0|VMH3_VIPAA   CIMSGTLSCEASIRFSNCSQEEHRKYLINKMPQCILNKPLKTDIVSPAVCGNYLVELGED 420 

sp|Q2UXR0|VM3E1_ECHOC  CIMSATLSCEGSYRFSNCSREENRRYLINKMPQCILIKPSRTDIVSPPVCGNSLVEVGED 419 

                       ****.*****.* ******:**:*:*********** ** :****** **** ***:*** 

 

sp|R4NNL0|VMH3_VIPAA   CDCGSPRDCQNPCCNAATCKLTPGSQCADGECCDQCKFGRAGTVCRPANGECDVSDVCTG 480 

sp|Q2UXR0|VM3E1_ECHOC  CDCGSPGYCRNPCCNAATCKLTPGSQCADGECCDQCRFTRAGTECRPARDECDKADLCTG 479 

                       ******  *:**************************:* **** ****..*** :*:*** 

 

sp|R4NNL0|VMH3_VIPAA   QSAECPTDQFQRNGHPCQNNNGYCYNGTCPILGKQCISLFGASATVAQDACFQFNRLGNE 540 

sp|Q2UXR0|VM3E1_ECHOC  QSAECPADQFQRNGQPCQNNSGYCYNGICPVMRNQCISLFGSRAIVAEDACFQFNSLGID 539 

                       ******:*******:*****.****** **:: :*******: * **:******* ** : 

 

sp|R4NNL0|VMH3_VIPAA   YGYCRKENGRKIPCAPQDVKCGRLYCFDNLPEHKNPCQIYYTPRDENKGMVDPGTKCGDG 600 

sp|Q2UXR0|VM3E1_ECHOC  YGYCRKENGRKIPCAPEDVKCGRLYCFDNLPEHKNPCQIFYTPRDEDKGMVDPGTKCENG 599 

                       ****************:**********************:******:********** :* 
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sp|R4NNL0|VMH3_VIPAA   MACSSNGQCVDVNTAY 616 

sp|Q2UXR0|VM3E1_ECHOC  KVCI-NGKCVDVNTAY 614 

                       .*  **:******** 

Figure S5. Clustal sequence alignment of R4NL0 andQ2UXR0. Peptides, which were manually se-

quenced by target MS/MS in venom digests are labeled in red and bold, those obtained with DIA 

(score > 8) are labeled in blue and italic. Yellow indicates regions with a one-amino acid difference 

to the peptides validated in the venom digests. 

 

tr|E9JG63|E9JG63_ECHCO      ------------------------------------------------------------ 0 

sp|Q2UXR0|VM3E1_ECHOC       MQVLLITISLAVLPYLGSSIILESGIVNDYEVVNPQKVTAMLKGAVKQPEQKYEDTMQYE 60 

 

tr|E9JG63|E9JG63_ECHCO      -------------------------------------------HCYYHGHIQNDADSFAS 17 

sp|Q2UXR0|VM3E1_ECHOC       FKVKGEPVVLHLEKNKGLFSEDYSETHYSPDGREITTNPPVEDHCYYHGRIQNDADSSAS 120 

                                                                       ******:******* ** 

 

tr|E9JG63|E9JG63_ECHCO      ISACNGLKGHFKLRGEMYFIEPLKIPDSEAHAVYKYENVEKEDEAPKMCGVTQTNWESDE 77 

sp|Q2UXR0|VM3E1_ECHOC       ISACNGLKGHFKLRGEMYFIEPLKIPDSEAHAVYKYENIEEEDEAPKMCGVKHTNRESDK 180 

                            **************************************:*:**********.:** ***: 

 

tr|E9JG63|E9JG63_ECHCO      PIKEASQLNLTPEQQRYLNSQKYIKVAIVADYIMFRKYGRNLFTIRARIYEIVNILNEIY 137 

sp|Q2UXR0|VM3E1_ECHOC       SIKKASQLNLTPEQQRYLNTPKHIKVAIVADYLIFRKYGRNLFTIRAKIYEILNILNEIY 240 

                             **:***************: *:*********::*************:****:******* 

 

tr|E9JG63|E9JG63_ECHCO      RAFNIHVALVFLEIWSNGDKINVLPEAKVTLDLFGEWRQRDLLNRKKHDNAQLLTGINFD 197 

sp|Q2UXR0|VM3E1_ECHOC       KAFNIHVALVFLEIWSNGDKINLFPAANVTLDLFGKWRERDLMNRKNHDNTQLLTGMNFD 300 

                            :*********************::* *:*******:**:***:***:***:*****:*** 

 

tr|E9JG63|E9JG63_ECHCO      GPTAGLGYVGSLCHPQYSAAIVQDHNKINFLVALAMAHELGHNLGMTHDEXFCTCGAKSC 257 

sp|Q2UXR0|VM3E1_ECHOC       GPTAGLGYVGTMCHPQFSAAVVQDHNKINFLVALAMAHELGHNLGMTHDEQFCTCGAKSC 360 

                            **********::****:***:***************************** ********* 

 

tr|E9JG63|E9JG63_ECHCO      IMSGTLSCEGSYRFSNCSQEENRRYFINKMPQCILNKPLKTDIVSPAVCGNYLVEVGEDC 317 

sp|Q2UXR0|VM3E1_ECHOC       IMSATLSCEGSYRFSNCSREENRRYLINKMPQCILIKPSRTDIVSPPVCGNSLVEVGEDC 420 

                            ***.**************:******:********* ** :****** **** ******** 

 

tr|E9JG63|E9JG63_ECHCO      DCGSPANCHNPCCNAATCXLTPGSQCAEGECCDQCRFTRAGTECRPARDECDKADLCTGQ 377 

sp|Q2UXR0|VM3E1_ECHOC       DCGSPGYCRNPCCNAATCKLTPGSQCADGECCDQCRFTRAGTECRPARDECDKADLCTGQ 480 

                            *****. *:********* ********:******************************** 

 

tr|E9JG63|E9JG63_ECHCO      SAECPADQFQRNGQPCQNNNGYCYNGICPIMRNQCILLFGSRATVAEDACFQFNSLGSDY 437 

sp|Q2UXR0|VM3E1_ECHOC       SAECPADQFQRNGQPCQNNSGYCYNGICPVMRNQCISLFGSRAIVAEDACFQFNSLGIDY 540 

                            *******************.*********:****** ****** ************* ** 
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tr|E9JG63|E9JG63_ECHCO      GYCRKENGRKIPCAPEDVKCGRLYCFDNLPEHKNPCQIVYTPSDEDKGMVDPGTKCEDGK 497 

sp|Q2UXR0|VM3E1_ECHOC       GYCRKENGRKIPCAPEDVKCGRLYCFDNLPEHKNPCQIFYTPRDEDKGMVDPGTKCENGK 600 

                            **************************************.*** **************:** 

 

tr|E9JG63|E9JG63_ECHCO      VCINGKCVDVNTAY 511 

sp|Q2UXR0|VM3E1_ECHOC       VCINGKCVDVNTAY 614 

                            ************** 

Figure S6. Clustal sequence alignment of E9JG63 andQ2UXR0. Peptides, which were manually se-

quenced by target MS/MS in venom digests are labeled in red and bold, those obtained with DIA 

(score > 8) are labeled in blue and italic. Yellow indicates regions with a one-amino acid difference 

to the peptides validated in the venom digests. 

 

 

 

 
 

Figure S7. Fragment ion spectra and theoretical peptide fragment ions calculated using Masslynx 

software (Waters Corp.) for peptide measured in E. ocellatus venom digest using target MS/MS o the 

doubly-charged precursor. Match from serine protease (fragment, E. ocellatus, D5KRX9). 

 

 

 

 

 

 

 

 

 

 



Biomedicines 2024, 12, x FOR PEER REVIEW 7 of 13 
 

 

 
Figure S8. Fragment ion spectra and theoretical peptide fragment ions calculated using Masslynx 

software (Waters Corp.) for peptide measured in E. ocellatus venom digest using target MS/MS o the 

doubly-charged precursor. Match from serine protease (fragment, E. ocellatus, D5KRX9). 

 

 

 
 

 
 

Figure S9. Fragment ion spectra and theoretical peptide fragment ions calculated using Masslynx 

software (Waters Corp.) for peptide measured in E. ocellatus (top trace) venom digest using target 

MS/MS o the doubly-charged precursor. Match from serine protease (fragment, E. ocellatus, 

D5KRY1). 
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Figure S10. Fragment ion spectra and theoretical peptide fragment ions calculated using Masslynx 

software (Waters Corp.) for peptide measured in E. ocellatus venom digest using target MS/MS o the 

doubly-charged precursor. Match from serine protease (fragment, E. ocellatus, D5KRX9). 
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Figure S11. Fragment ion spectra and theoretical peptide fragment ions calculated using Masslynx 

software (Waters Corp.) for peptide measured in E. ocellatus venom digests using target MS/MS o 

the doubly-charged precursor. Match from serine protease (fragment, E. ocellatus, D5KRX9). 
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Figure S12. Fragment ion spectra and theoretical peptide fragment ions calculated using Masslynx 

software (Waters Corp.) for peptide measured in E. ocellatus venom digest using target MS/MS o the 

doubly-charged precursor. Match from serine protease (fragment, E. ocellatus, D5KRX9). 
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CLUSTAL 2.1 multiple sequence alignment 

 

tr|D5KRX9|D5KRX9_ECHOC      MVLIRVLANLLLLQLSYAQTSSELVIGGDECNINEHRSLVFLYNASG--F 

tr|D5KRY1|D5KRY1_ECHOC      MVLIRVLANLLVLQLSYAQKSSELVAGGAECDKNEHPFLVALHTARSKRF 

                            ***********:*******.***** ** **: ***  ** *:.* .  * 

 

tr|D5KRX9|D5KRX9_ECHOC      ECCGTLLNREWVLSAAHCDMENMEIYLGMHNLSNPNQDARRRDPEEKYFC 

tr|D5KRY1|D5KRY1_ECHOC      HCTGTLIGKQWVLTAARCNKKNIRVKIGMHNKNERTEDEMMRVAAEKFFC 

                            .* ***:.::***:**:*: :*:.: :**** .: .:*   * . **:** 

 

tr|D5KRX9|D5KRX9_ECHOC      LSSRTYTKWDKDIMLIKLDSPVTYSTHIAPFSLPSRPPTVGSVCRIMGWG 

tr|D5KRY1|D5KRY1_ECHOC      ASSKTYTRWDKDIMLIKLKRPVNNRTHIAPLSLPSNPASVGSECRIMGWG 

                             **:***:**********. **.  *****:****.*.:*** ******* 

 

tr|D5KRX9|D5KRX9_ECHOC      GIPSPNETYPDVPHCANINILRYSVCRSTYWYELLPAQSRALCAGDRRRR 

tr|D5KRY1|D5KRY1_ECHOC      TTTTTKVTYPDVPNCANIKIFDYSVCR--EAYRKLPEKSRTLCAGILEGG 

                              .:.: ******:****:*: *****    *. ** :**:****  .   

 

tr|D5KRX9|D5KRX9_ECHOC      IGSCKGDSGGPLICNGQIHGIVSWSRDPCAYSFSPGMYTKVFDYTDWIRS 

tr|D5KRY1|D5KRY1_ECHOC      IDSCKADTGGPLICNGEFQGIASWGGQPCAQPLKPALYTNVFDYSDWIKS 

                            *.***.*:********:::**.**. :*** .:.*.:**:****:***:* 

 

tr|D5KRX9|D5KRX9_ECHOC      IIAGNTTATAP-- 

tr|D5KRY1|D5KRY1_ECHOC      IIAGNTTATCPPS 

                            *********.*   

 

Figure S13. Clustal sequence alignment of D5KRX9 and D5KRY1. Peptides, which were manually 

sequenced by target MS/MS in venom digests are labeled in red and bold, those obtained with DIA 

(score > 8) are labeled in blue and italic. 
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Figure S14. Fragment ion spectra and theoretical peptide fragment ions calculated using Masslynx 

software (Waters Corp.) for peptide measured in E. ocellatus venom digest using target MS/MS o the 

doubly-charged precursor. Match from serine proteases A and B of E. coloratus (A0A0A1WDS7, 

A0A0A1WCI0). 
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CLUSTAL 2.1 multiple sequence alignment 

 

sp|B5U6Y3|VSP_ECHOC                 MVLIRVLANLLVLQLSYAQMSSELVVGGGECNRNRHRSLALLYNSS--GT 

tr|A0A0A1WDS7|A0A0A1WDS7_ECHCO      --------------------------GGAECNINEHRSLALIYNSTSMWF 

                                                              **.*** *.******:***:     

 

sp|B5U6Y3|VSP_ECHOC                 LCGGTLIHEEWVLSAAHCDMENMKIYLGLHNLSLPNKDQQKREPRETHFC 

tr|A0A0A1WDS7|A0A0A1WDS7_ECHCO      HCSGTLLNQEWVLTAAHCEMENMQIYLGVHNKTKRNKDQQKRFPKKKYFC 

                                     *.***:::****:****:****:****:** :  ******* *::.:** 

 

sp|B5U6Y3|VSP_ECHOC                 LPSRNYTLWDKDIMLIKLNRPVNNSPHIAPISLPSNPPRLRSVCHIMGWG 

tr|A0A0A1WDS7|A0A0A1WDS7_ECHCO      LKSKNFTLWDKDIMLI---------------------------------- 

                                    * *:*:**********                                   

 

sp|B5U6Y3|VSP_ECHOC                 AITSPNETYPDVPHCANINILRYSVCRAAFGRLPAQSRTLCAGILRGGID 

tr|A0A0A1WDS7|A0A0A1WDS7_ECHCO      -------------------------------------------------- 

                                                                                       

 

sp|B5U6Y3|VSP_ECHOC                 TCLGDSGGPLICNGQIQGIVSWGAEVCAKPHAPGLYTKVSDYTDWIQSII 

tr|A0A0A1WDS7|A0A0A1WDS7_ECHCO      -------------------------------------------------- 

                                                                                       

Figure S15. Clustal sequence alignment of B5U6Y3 and A0A0A1WDS7. The peptide, which was 

manually sequenced by target MS/MS in venom digests is labeled in red and bold. 

 


