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CONTRATOS PREDOCTORALES 2020 SEVERO OCHOA 
 
 

PROJECT TITLE / JOB POSITION TITLE: 
 
COMPUTER SIMULATIONS OF THE INTERACTIONS BETWEEN ENVELOPED VIRUSES AND 
MATERIALS 
 
 
RESEARCH PROJECT / RESEARCH GROUP DESCRIPTION: 
(2.000 characters – including spaces) 
 
Our research is focused on computer simulation of molecules and materials, at atomistic, 
molecular and supramolecular scales. Of particular interest to us are problems related to the 
prediction of self-assembly and self-organization processes involving molecules, nanoparticles 
and supramolecular assemblies and the interaction of (bio)molecules with materials. In this 
context, it should be noted that a virus is a particular case of self-assembled, supramolecular, 
organic nanoparticle (as opposed to bacteria which are living species) and their interaction 
with materials play an important role in propagation of disease. This is particularly relevant in 
the case of enveloped viruses (which includes coronavirae and influenza species), which are a 
particular class of virus covered by a self-assembled  membrane made of lipids and 
glycoproteins that interact with the host and the environment. These viruses can be 
transmitted by contaminated materials (surfaces of objects, textiles) but are also vulnerable 
to hygienic measures.  Given the situation of the global COVID-19 pandemic, we have started 
a research line involving the interaction of virus (in particular SARS-CoV-2) with materials, 
including surfaces and textiles. The goal of our simulations is, starting from the molecular 
structure of the virus envelope (which is known with atomistic detail) to identify interactions 
that lead to adhesion to materials in viable forms or to their eventual inactivation. The 
research is also planned to be extended to the general class of enveloped virus. The planned 
atomistic simulations involve model systems made by milions of atoms, which need the use of 
supercomputing facilities. At this moment, we have access to special computer time granted 
at two  supercomputing centers (BSC and CESGA) specially allocated to research involved in 
the COVID-19 fight. 
 
JOB POSITION DESCRIPTION: 
(2.000 characters – including spaces) 
Include all the relevant information about the position, role, responsibilities and skills required within the 
project/group 
 
The position involves the development of molecular dynamics simulations of the interaction 
between the external elements of the virus with materials, including the development of 
advanced force fields. The candidate is expected to develop models, run simulations and 
obtain relevant conclusions which can be transformed into recommendations or actions that 
will impact the fight against transmission of enveloped viruses.  
The position will involve the interaction with other experts in simulation but also with 
experimentalists working in the field. The candidate must have a background in the fields of 
simulation and modeling of biomolecules, physics and physical-chemistry backgrounds and 
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demonstrable programming skills. 
 
 
GROUP LEADER: 
 
Title: Dr. / Prof. / Mr. / Ms. 
Full name: Jordi Faraudo 
Email: jfaraudo@icmab.es 
Research project / Research Group website 
 
 
RELATED LINKS TO THE POSITION (optional) 
URL: https://www.youtube.com/channel/UCkrTDh1VQw06o0dzPcF2NgA 
Tittle link: Softmatter ICMAB-CSIC YouTube channel 
 
URL: https://www.bbc.com/future/article/20200529-the-surfaces-that-kill-bacteria-and-
viruses?ocid=ww.social.link.email 
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