See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/308294577
High-throughput epitope identification for snakebite antivenom

Poster - September 2015

DOI: 10.13140/RG.2.2.26264.39680

CITATIONS

0

7 authors, including:

Mikael Engmark
Ferrosan Medical Devices
38 PUBLICATIONS 1,035 CITATIONS

SEE PROFILE

Andreas Laustsen
,  Technical University of Denmark
240 PUBLICATIONS 4,863 CITATIONS

SEE PROFILE

All content following this page was uploaded by Andreas Laustsen on 19 September 2016.

The user has requested enhancement of the downloaded file.

READS

¢:

>

Federico De Masi

Technical University of Denmark

66 PUBLICATIONS 2,972 CITATIONS

SEE PROFILE

José Maria Gutiérrez
University of Costa Rica

850 PUBLICATIONS 40,834 CITATIONS

SEE PROFILE

ResearchGate


https://www.researchgate.net/publication/308294577_High-throughput_epitope_identification_for_snakebite_antivenom?enrichId=rgreq-10918801f3fdaa144559590e20a44c99-XXX&enrichSource=Y292ZXJQYWdlOzMwODI5NDU3NztBUzo0MDc5ODcxOTA1NTA1MjhAMTQ3NDI4MzEzNDMwNQ%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/308294577_High-throughput_epitope_identification_for_snakebite_antivenom?enrichId=rgreq-10918801f3fdaa144559590e20a44c99-XXX&enrichSource=Y292ZXJQYWdlOzMwODI5NDU3NztBUzo0MDc5ODcxOTA1NTA1MjhAMTQ3NDI4MzEzNDMwNQ%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-10918801f3fdaa144559590e20a44c99-XXX&enrichSource=Y292ZXJQYWdlOzMwODI5NDU3NztBUzo0MDc5ODcxOTA1NTA1MjhAMTQ3NDI4MzEzNDMwNQ%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Mikael-Engmark?enrichId=rgreq-10918801f3fdaa144559590e20a44c99-XXX&enrichSource=Y292ZXJQYWdlOzMwODI5NDU3NztBUzo0MDc5ODcxOTA1NTA1MjhAMTQ3NDI4MzEzNDMwNQ%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Mikael-Engmark?enrichId=rgreq-10918801f3fdaa144559590e20a44c99-XXX&enrichSource=Y292ZXJQYWdlOzMwODI5NDU3NztBUzo0MDc5ODcxOTA1NTA1MjhAMTQ3NDI4MzEzNDMwNQ%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Ferrosan_Medical_Devices?enrichId=rgreq-10918801f3fdaa144559590e20a44c99-XXX&enrichSource=Y292ZXJQYWdlOzMwODI5NDU3NztBUzo0MDc5ODcxOTA1NTA1MjhAMTQ3NDI4MzEzNDMwNQ%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Mikael-Engmark?enrichId=rgreq-10918801f3fdaa144559590e20a44c99-XXX&enrichSource=Y292ZXJQYWdlOzMwODI5NDU3NztBUzo0MDc5ODcxOTA1NTA1MjhAMTQ3NDI4MzEzNDMwNQ%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Federico-De-Masi?enrichId=rgreq-10918801f3fdaa144559590e20a44c99-XXX&enrichSource=Y292ZXJQYWdlOzMwODI5NDU3NztBUzo0MDc5ODcxOTA1NTA1MjhAMTQ3NDI4MzEzNDMwNQ%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Federico-De-Masi?enrichId=rgreq-10918801f3fdaa144559590e20a44c99-XXX&enrichSource=Y292ZXJQYWdlOzMwODI5NDU3NztBUzo0MDc5ODcxOTA1NTA1MjhAMTQ3NDI4MzEzNDMwNQ%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Technical-University-of-Denmark?enrichId=rgreq-10918801f3fdaa144559590e20a44c99-XXX&enrichSource=Y292ZXJQYWdlOzMwODI5NDU3NztBUzo0MDc5ODcxOTA1NTA1MjhAMTQ3NDI4MzEzNDMwNQ%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Federico-De-Masi?enrichId=rgreq-10918801f3fdaa144559590e20a44c99-XXX&enrichSource=Y292ZXJQYWdlOzMwODI5NDU3NztBUzo0MDc5ODcxOTA1NTA1MjhAMTQ3NDI4MzEzNDMwNQ%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Andreas-Laustsen?enrichId=rgreq-10918801f3fdaa144559590e20a44c99-XXX&enrichSource=Y292ZXJQYWdlOzMwODI5NDU3NztBUzo0MDc5ODcxOTA1NTA1MjhAMTQ3NDI4MzEzNDMwNQ%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Andreas-Laustsen?enrichId=rgreq-10918801f3fdaa144559590e20a44c99-XXX&enrichSource=Y292ZXJQYWdlOzMwODI5NDU3NztBUzo0MDc5ODcxOTA1NTA1MjhAMTQ3NDI4MzEzNDMwNQ%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Technical-University-of-Denmark?enrichId=rgreq-10918801f3fdaa144559590e20a44c99-XXX&enrichSource=Y292ZXJQYWdlOzMwODI5NDU3NztBUzo0MDc5ODcxOTA1NTA1MjhAMTQ3NDI4MzEzNDMwNQ%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Andreas-Laustsen?enrichId=rgreq-10918801f3fdaa144559590e20a44c99-XXX&enrichSource=Y292ZXJQYWdlOzMwODI5NDU3NztBUzo0MDc5ODcxOTA1NTA1MjhAMTQ3NDI4MzEzNDMwNQ%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Jose-Gutierrez-17?enrichId=rgreq-10918801f3fdaa144559590e20a44c99-XXX&enrichSource=Y292ZXJQYWdlOzMwODI5NDU3NztBUzo0MDc5ODcxOTA1NTA1MjhAMTQ3NDI4MzEzNDMwNQ%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Jose-Gutierrez-17?enrichId=rgreq-10918801f3fdaa144559590e20a44c99-XXX&enrichSource=Y292ZXJQYWdlOzMwODI5NDU3NztBUzo0MDc5ODcxOTA1NTA1MjhAMTQ3NDI4MzEzNDMwNQ%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University-of-Costa-Rica?enrichId=rgreq-10918801f3fdaa144559590e20a44c99-XXX&enrichSource=Y292ZXJQYWdlOzMwODI5NDU3NztBUzo0MDc5ODcxOTA1NTA1MjhAMTQ3NDI4MzEzNDMwNQ%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Jose-Gutierrez-17?enrichId=rgreq-10918801f3fdaa144559590e20a44c99-XXX&enrichSource=Y292ZXJQYWdlOzMwODI5NDU3NztBUzo0MDc5ODcxOTA1NTA1MjhAMTQ3NDI4MzEzNDMwNQ%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Andreas-Laustsen?enrichId=rgreq-10918801f3fdaa144559590e20a44c99-XXX&enrichSource=Y292ZXJQYWdlOzMwODI5NDU3NztBUzo0MDc5ODcxOTA1NTA1MjhAMTQ3NDI4MzEzNDMwNQ%3D%3D&el=1_x_10&_esc=publicationCoverPdf

DTU Systems Biology
Department of Systems Biology

High-throughput epitope identification for
snakebite antivenom

Mikael Engmark!, Federico De Masi!, Andreas Hougaard Laustsen?, José Maria Gutiérrez®, Bruno
Lomonte3, Mikael Rardam Andersen!, and Ole Lund’

(1) Department of Systems Biology, Technical University of Denmark

(2) Department of Drug Design and Pharmacology, Faculty of Health and Medical Sciences, University of Copenhagen
(3) Instituto Clodomiro Picado, Facultad de Microbiologia, Universidad de Costa Rica

Correspondence: miken@bio.dtu.dk

Introduction

Insight into the epitopic recognition pattern for polyclonal antivenoms is a strong tool for accurate prediction of antivenom cross-reactivity and
provides a basis for design of novel antivenoms. In this work, a high-throughput approach was applied to characterize linear epitopes in 966
individual toxins from pit vipers (Crotalidae) using the ICP Crotalidae antivenom. Due to an abundance of snake venom metalloproteinases and
phospholipase A,s in the venoms used for production of the investigated antivenom, this study focuses on these toxin families.
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The a-helix shaped red epitope in the B. asper metalloproteinase is found to be highly
conserved among pit viper metalloproteinases. Based on multiple sequence alignment
of pit piper toxins sharing at least seven of the eight epitope residues and mean signal
intensity of the eight 15-mer peptides harboring the epitope, we find that flanking
residues outside of the core epitope has small effect on antivenom recognition.
Expanding the analysis to the 42 toxins that share at least five of the epitope residues,
binding is still observed in all of the corresponding eight 15-mer peptides, although the
microarray signals are reduced up to seven times (data not shown).
These results suggest that ICP Crotalidae polyvalent antivenom might offer protection
from the investigated metalloproteinases, including the toxins from the Asian Gloydius
species if these in vitro experiments translate to the in vivo situation.
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enables parallel automated identification of epitopes in
The epitope core sequences are highlighted in blue except for the high-signal epitope in hundreds of toxins
Bothrops asper P-1 metalloproteinase that is highlighted in red. All epitopes are found to . Integrating multiple sequence alignment allows investigation of
be exposgd on the protein sur.face. The structure of the metalloproteinase (PDB: 2W13) the effect of epitope variation on antivenom recognition
was obtained from the Protein Data Bank (pdb.org), and the homology model of the o , ,
phospholipase A, was built using CPHmodels? based on a crystal structure of the Lys49- * CFOSS-"eaCUV'ty of antivenom is correlated to the degree of
phospholipase from B. moojeni (PDB: 4KF3)* with 87.7% identity. conservation in toxin epitopes and flanking residues
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