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• 4 research full-time UCAM members, 3 part-time UCAM, 3 external
• 4 Main objectives/pillars

• Method/tool developments
• Implementations in supercomputers
• Web-access to tools
• Application to pharma/biotech/food contexts

• International collaborations and companies
• Scientific output since 2013

• More than 140 JCR publications (Q1, Q2)
• 10 patents filed (3 licensed), 2 patents in process
• 8 PhD students supervised, 4 PhD in progress
• 13 competitive research projects as PI (regional, national and international calls)
• Contracts with companies
• Several software and web tools developed

STRUCTURAL BIOINFORMATICS AND HIGH PERFORMANCE COMPUTING 
(BIO-HPC) RESEARCH GROUP (2022 presentation)



WHAT IS MOLECULAR DYNAMICS?

Molecular Dynamics Simulations (MD)

Allow to simulate evolution of

protein-ligand complex along

short time (100ns)

Cheaper and less time-

consuming that in vitro/ 

in vivo tools

More accuracy that other

in silico tools (Docking)

Software use 

GPUs

INTRODUCTION:



COMPLEXITY OF RUN MDs

TO NON-EXPERT USERS

High perfomance was obtained using rCUDA and

Gromacs by our group (BIO-HPC)

-GROMACS needs expert users to be configured

-High number of parameters

PROBLEM:



RUN MD USING TOLEDO

(Throughput Optimization of Ligand-Protein system Exploration through Dynamics simulation in Optimized HPC systems)

Run multiple cMDs in parallel using 

TOLEDO in clusters

Prepare the Protein-Ligand 

complexes

Run cMDs
./Toledo.sh –f complex.txt –t 10000 –p gpu

SOLUTION:

-Only one MD at the same time

Run classical MDs (cMDs) using 

Maestro-Desmond

•Allow Run Multiple cMDs at the same time

•Allow Run long cMDs (>1000 ns)

Obtain Results

-Needs GPU systems

-Maestro-Desmond is not free  (Purchase license)

• Can be used by non-expert users

• Low number of parameters



CASE STUDIES

DOCKING RESULTS OBTAINED BY

Virtual Screening
(https://github.com/bio-hpc/metascreener) 

Blind Docking
(https://bio-hpc.ucam.edu/achilles/)
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Please if you can run MDs please contact with us:

Miguel Carmena-Bargueño: mcarmena@ucam.edu

Horacio Pérez-Sánchez: hperez@ucam.edu
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