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Introduction
Molecular modeling includes the use of in silico environment 

for analysis of molecules and their properties, in order to under-
stand and/or change their Structure-Sctivity relationship (SAR), 
including pharmacological activity Barnettlysin-I is a non-hemor-
rhagic fibrinolytic metalloproteinase from the snake venom Bo-
throps barnetti with an anti-platelet profile. Considering its high 
biotechnological potential and that cardiovascular diseases are 
among the top three leading causes of death worldwide, the un-
derstanding of Barnettlysin-I structure may help on planning new 
fibrinolytic agents with antithrombotic profile. Our purpose is to 
study the Structure-Activity Relationship (SAR) of Bar-I, as the 
understanding of Barnettlysin-I structure may assist the biotech 

 
nological application on treating cardiovascular diseases such as 
myocardial infarct or stroke [6-10]. 

Material and Methods
In order to perform sequence analysis, we used Clustal Omega 

whereas we identified the best templates in Swiss model by score. 
The crystal structures were from Protein Data Bank (RCSB-PDB) 
website. Final construction, optimization and energy minimiza-
tion were made in Deep view/Swiss-PDB Viewer 4.0. All mole-
cules were minimized energy in the program. Minimization was 
performed in the GROMOS96 43B1 program present in the Swiss-
Pdb Viewer program, using the default value of the program. 
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Validation of Bar-I model were made in Procheck using the PDB-
Sum server. For the analysis of the 3D structure of enzymes, the 
program Swiss-Pdb Viewer 3.7. After energy minimization, each 
structure was superimposed and aligned, once at a time, with 

each enzyme studied and the RMS values were calculated using 
the Swiss-Pdb Viewer program, using only the α (Cα) carbons of 
the structure for a given enzyme. protein chain. Director [11-14] 
(Figure 1).

Figure 1: Clustal Omega align of Bar-I sequence with the sequence of the best identity score templates, colored by secondary structure 
(alpha helixes – red; beta sheets – green; coils – light blue).

Figure 2: Comparation of secondary structure (left) and highest similarity of Bar-I with other proteins. Left - β-sheet – green, α-helix – red), 
coil – light blue, Ca2+ – orange, Zn+ – dark blue, Cd+ – dark gray, Right - the highest identity score templates, found by using Swiss-Model 
program. The Root Mean Square (RMS) values were calculated for Bar-I model and similar proteins.

Figure 3: Comparation between Ramachandran plots of Bar-I and Acutolysin (1bswA), to validate it structural model stereochemistry 
stability.
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Results and Discussion
 The most similar templates were 1bsw (67.42%) and 3dsl 

chain A (66.85%) respectively. Thus, in this work we constructed 
the 3D-model of Barnettlysin-I by homology modeling by using 
as template the crystal structure of acutolysin A, a three-disul-
fide hemorrhagic zinc metalloproteinase from Agkistrodon acutus 
(Identity = 67.42%). Overall the model revealed a conserved 
tertiary structure with six of the seven Cys paired (C117-C197, 
C157-C181, and C159-C164) and the substrate binding cleft lo-
calized between two domains. The calcium ion is in contact with 
E9, D75, C179 and N182 whereas Zinc interacts with H124, H128 
and H134. The preference for Leu at P1’ subsite is justified by the 
small binding region whereas the comparison with other SVMP 
family members (e.g. mutalysin, atroxlysin and leucurolysin-B) re-
vealed important features that characterize its interesting profile 
(Figures 2 & 3). 

Acknowledgment
This project was financed by FAPERJ and CNPq, with the 

support of Universidade Federal Fluminense (UFF). We also thank 
CAPES for the scholarship, CNPq, FAPERJ and PESAGRO-RIO for 
laboratory support.

References
1.	 Adams JL, Metcalf BW (1990) In Comprehensive Medicinal Chemistry. 

Hansch C, Sammes PG, Taylor JB, (Eds); Pergamon: Oxford 2: pp 333-
364.

2.	 Bonneau R, Tsai J, Ruczinski I, Chivian D, Rohl C, et al. (2001) Rosetta 
in CASP4: Progress in ab initio protein structure prediction. Proteins 
5: 119-126.

3.	 Biasini M, Bienert S, Waterhouse A, Arnold K, Studer G, et al. (2014) 
SWISS-MODEL: modelling protein tertiary and quaternary structure 
using evolutionary information. Nucleic Acids Res 42 (W1): 
W252-W258.

4.	 Bowie JU, Lüthy R, Eisenberg D (2009) A method to identify protein 
sequences that fold into a known three-dimensional structure. Science 
253(5016): 164-170. 

5.	 Guex N, Peitsch MC, Schwede T (2009) Automated comparative protein 
structure modeling with SWISS-MODEL and Swiss-PdbViewer: A 
historical perspective. Electrophoresis 30(S1): S162-S173.

6.	 Laskowski RA, Rullmannn JA, MacArthur MW, Kaptein R, Thornton JM, 
et al. (1996) AQUA and PROCHECK-NMR: programs for checking the 
quality of protein structures solved by NMR. Journal of Biomolecular 
NMR 8(4): 477-486.

7.	 Lüthy R, Bowie JU, Eisenberg D (1992) Assessment of protein models 
with three-dimensional profiles. Nature 356(6364): 83-85.

8.	 Laskowski RA, MacArthur MW, Moss DS, Thornton JM (1993) 
PROCHECK - a program to check the stereochemical quality of protein 
structures. J App Cryst 26(2): 283-291.

9.	 Petsko GA, Ringe D (2004) Protein Structure and Function. New 
Science Press Ltd.

10.	Pontón J, Omaetxebarría MJ, Elguezabal N, Alvarez M, Moragues MD 
(2001) Immunoreactivity of the fungal cell wall. Med Mycol 39(1): 
101–110.

11.	Previato JO, Gorin AJ, Haskins RH, Travassos LR (1979) Soluble and 
insoluble glucans from different cell types of the human pathogen 
Sporothrix schenckii. Exp Mycol 3(1): 92-105.

12.	Queiroz-Telles F, Nucci M, Colombo AL, Tobon A, Restrepo A 
(2011) Mycoses of implantation in Latin America: an overview of 
epidemiology, clinical manifestations, diagnosis and treatment. Med 
Mycol 49(3): 225-236.

13.	Radhakrishnan R, Schlick T (2014) Genotyping species of the 
Sporothrix schenckii complex by PCRRFLP of calmodulin. Diagnostic 
Microbiology and Infectious Disease 78(4): 383–387.

14.	Schlick T, Collepardo-Guevara R, Halvorsen LA, Jung S, Xiao X (2011) 
Biomolecularmodeling and simulation: a field coming of age. Q Rev 
Biophys 44(2): 191-228.

Your next submission with Juniper Publishers    
      will reach you the below assets

•	 Quality Editorial service
•	 Swift Peer Review
•	 Reprints availability
•	 E-prints Service
•	 Manuscript Podcast for convenient understanding
•	 Global attainment for your research
•	 Manuscript accessibility in different formats 

         ( Pdf, E-pub, Full Text, Audio) 
•	 Unceasing customer service

                Track the below URL for one-step submission 
     https://juniperpublishers.com/online-submission.php

This work is licensed under Creative
Commons Attribution 4.0 Licens
DOI: 10.19080/AIBM.2019.14.555890

http://dx.doi.org/10.19080/AIBM.2019.14.555890
https://www.ncbi.nlm.nih.gov/pubmed/11835488
https://www.ncbi.nlm.nih.gov/pubmed/11835488
https://www.ncbi.nlm.nih.gov/pubmed/11835488
https://www.ncbi.nlm.nih.gov/pubmed/24782522
https://www.ncbi.nlm.nih.gov/pubmed/24782522
https://www.ncbi.nlm.nih.gov/pubmed/24782522
https://www.ncbi.nlm.nih.gov/pubmed/24782522
https://www.ncbi.nlm.nih.gov/pubmed/1853201
https://www.ncbi.nlm.nih.gov/pubmed/1853201
https://www.ncbi.nlm.nih.gov/pubmed/1853201
https://www.ncbi.nlm.nih.gov/pubmed/19517507
https://www.ncbi.nlm.nih.gov/pubmed/19517507
https://www.ncbi.nlm.nih.gov/pubmed/19517507
https://link.springer.com/article/10.1007/BF00228148
https://link.springer.com/article/10.1007/BF00228148
https://link.springer.com/article/10.1007/BF00228148
https://link.springer.com/article/10.1007/BF00228148
https://www.ncbi.nlm.nih.gov/pubmed/1538787
https://www.ncbi.nlm.nih.gov/pubmed/1538787
https://onlinelibrary.wiley.com/doi/abs/10.1107/s0021889892009944
https://onlinelibrary.wiley.com/doi/abs/10.1107/s0021889892009944
https://onlinelibrary.wiley.com/doi/abs/10.1107/s0021889892009944
https://www.ncbi.nlm.nih.gov/pubmed/11800264
https://www.ncbi.nlm.nih.gov/pubmed/11800264
https://www.ncbi.nlm.nih.gov/pubmed/11800264
https://www.sciencedirect.com/science/article/pii/S0147597579800213
https://www.sciencedirect.com/science/article/pii/S0147597579800213
https://www.sciencedirect.com/science/article/pii/S0147597579800213
https://www.ncbi.nlm.nih.gov/pubmed/21128710
https://www.ncbi.nlm.nih.gov/pubmed/21128710
https://www.ncbi.nlm.nih.gov/pubmed/21128710
https://www.ncbi.nlm.nih.gov/pubmed/21128710
https://www.ncbi.nlm.nih.gov/pubmed/21226976/
https://www.ncbi.nlm.nih.gov/pubmed/21226976/
https://www.ncbi.nlm.nih.gov/pubmed/21226976/
https://juniperpublishers.com/online-submission.php
https://creativecommons.org/licenses/by/4.0/
http://dx.doi.org/10.19080/AIBM.2019.14.555890

	Barnettlysin-I: A Brief in Silico Analysis of a Biotechnological Tool from Snake Venom
	Abstract
	Keywords
	Introduction
	Material and Methods
	Results and Discussion
	Acknowledgment
	References
	Figure 1
	Figure 2
	Figure 3

