VRE for regional Interdisciplinary
communities in Southeast Europe and
the Eastern Mediterranean

International conference “e-Infrastructures
for Excellent Science in Southeast Europe and
Eastern Mediterranean”

15-16 May 2018

MDSMS: An integrated Web-based

Interactive Data Platform for Molecular
Dynamics Simulations

Armen H. Poghosyan
Bioinformatics Group @ ISEC NAS of Armenia

L_

¥

U)

The VI-SEEM project initiative is co-funded by the European Commission under the H2020 Research Infrastructures contract no. 675121



h 4

Vi-SEEM

O A molecular dynamics (MD) simulations are widely used in the domain of life science
to evaluate the equilibrium nature of classical many-body systems. The study of
complex systems with a large number of atoms in long trajectory intervals (up to
milliseconds) is required to explore many phenomena, which can be realized only with

using appropriate HPC resources and storage facilities to manage and visualize these
data.

Q Various life science communities from Armenia use HPC resources and generate a
large number of research outputs by storing them in local repositories.

O Local datasets are usually incomplete
O Need to manage data using appropriate metadata and identifiers
O No centralized repository to hold all these data
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Bioinformatics Group of the MD simulation of complex http://bioinformatics.am
International Scientific and systems, including surfactants,
Educational Center of the polymers, and proteins

National Academy of Sciences
of the Republic of Armenia
(Bioinformatics group)

Molecular Physics department  Nucleic acids, e.g. double- http://www.ysu.am/faculties/h
of the Yerevan State University stranded DNA and single- y/Physics
(MolPhys) stranded RNA molecules
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The major fields of the scientific activities of the Group:

QO Modeling and Molecular Dynamics (MD) study of biological membranes. b g

O Modeling and MD study of complex systems, including surfactant and
polymer solutions. Bioinformatics group

O Development of specialized software packages

& (&) | @ bioinformatics.am/downloads/

- direct links of traj./coord. filesare 4 5 T _ T
. Bioinformatics Group
available to download.

of the International Scientific-Educational Center
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Repositories :

Downloads issarch
Here you can find some coordinates and par: amem files for studied systems. The coordin: tes are either in .pdb or in gro | Q:\ ‘
format. If you use the files for youl slmulat n, please cite the paper ( (see P il section). Sure Iy we

cannot gu rantee the files work for you and are free of errors as every model is very specific and probably, the represented - —_

models not fully match your requirements a dth re will be neces: ny fome hange. Anyway, if you find something or there are
b. H nf rm t. H m I I access problems, please let us know and we will update the files 500!  Facebook
IoINTormatics.scl.am, 10Ca

Colloidal systems & Polymers

¢ Bioinform...
United atom starting .gro figuration of sodium dodecyl sulfate(SDS)/water system ,
h H sds128 waaqre ot o oA St Sy Wiy o i 2 el v S EEiol N\ | 354 fikes
I I la C I n es AT Unted stom Itan(lhgugr‘oc nigursion fpgDSlwal system consisting of 512 SDS and 15000 5 e
AII tm _pdb initial c ﬁg ration of SDS/water system consisting of 512 SDS and ~15000
sdsflz w28 all atomndh (~ 20 water per for NAMD package. I Like Page
sds.itp Toj pology file for SDS molecule.
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The major fields of scientific activities of the Molecular Physics department :

Q Study of the nucleic acids interaction with low-molecular compounds and nano-particles
using Molecular Dynamics (MD) simulations, toy models and experimental techniques.

Repositories: local machines

FUS-LC protein fibril fragment
SWCNT wrapped by ssDNA

O Modeling and MD studies of complex systems, including protein fibrils, polymer
solutions, etc.
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O An integrated web-based interactive data platform (data repository and workflow
management services) for molecular dynamics simulations using the datasets
generated by several Armenian life science communities.

O Data visualization workflow service to perform various analyzes of data and to
consolidate the data into one common platform.

aQ The mentioned platform is presented as an advanced integrated environment to
capture, analyze, process and visualize the research data.
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O Diagram of the integrated web-based interactive data platform

Public access and Web interface - EE SROWSER

)

Workflows management system

Data reference and data sharing
system

Local data repository
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Q Local Data repository

O To preserve the data for future work

O To assign metadata and persistent identifiers for each data

O Toincrease the data discovery over the net

O To prevent the users from maintaining the data by themselves
O To enable data sharing between different communities

O The types of datasets
— trr/xtc/dcd file formats - the trajectories of the simulations

— pdb/gro/itp/psf file formats — simulation coordinate/topology files

Note that the metadata are stored in Mysql database

http://irods.asnet.am:8080/irods-cloud-backend
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Q Data reference and data sharing

O Persistent Identifier (PID)* is used instead of commonly used Uniform Resource
Locator (URL). The PIDs are generated and registered by data centers enabled
through European Persistent Identifier Consortium (EPIC).

QO Workflow management system
O To run complex workflows that integrate programs, methods, and data
O To run different simulations in a single consolidated platform

O Public access and Web interface
Q Jmol based interface
Q browser-based HTML5 viewer
a Java 3D viewer
O http://irods.asnet.am/Jmol/jsmol.htm

http://irods.asnet.am:8080/irods-cloud-backend

* W. Cockshot, et al, Persistent object management system, Softw: Pract. Exper., 14 pp. 49-71. (1984)
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O Data visualization interface

€ ) ©® irods.asnet.am/Jmol/jsmol.htm

| URL IL Browse... | No file selected. " load || cancel J

JSmol
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O Database example

d(CGCAAATTTCGC)2 in presence Na+ and
Cl- ions, Water molecules are hidden.
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