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Grabbing the flu by the tail: characterization of Influenza A virus
replication dynamics at the single-molecule level.
About the Project
Influenza A virus is a global public health threat. Current vaccines and antiviral compounds
against influenza A virus provide limiting protection owing to the high mutation rates of the
virus. At the molecular level, the dominant source of mutations is the viral RNA polymerase
(vRNAPol), which is the protein complex responsible for replicating and transcribing the viral
genome. Due to its major role on the high antigenic variation of the virus, the vRNAPol is an
important target for antiviral therapies.
The main objective of this proposal is to determine the molecular mechanisms that govern the
operational dynamics of the viral vRNAPol. To this end, we will combine biochemical, molecular
biology and cutting-edge single-molecule manipulation techniques (optical and magnetic
tweezers) to follow the activity of a single vRNAPol within biologically active viral genomes.
This approach will provide novel information about the dynamic processes governing the
operation of the vRNAPol that cannot be obtained using classical ensemble methods. The
expected results will be of therapeutic and fundamental importance. Given the novelty of the
proposed research and the impact of Influenza virus in society, we anticipate a high impact of
our results. For instance, our previous works in the field were published in high ranked journals
such as, EMBO J, PNAS, PRX, NAR (4x), Nature Comm (2x).
Our group is integrated by physicists, chemist and biologists, and has stablished a net of
international collaborators, constituting a stimulating and highly interdisciplinary environment.
The proposed research project fits into the category of Single-Molecule Biophysics. This is a
highly interdisciplinary field aimed to define and quantify the molecular mechanisms that govern
the operation of biological systems. A graduate student with a background in Biology, Chemistry
or Physics, looking forward to decipher the mechanisms of life will definitely enjoy and will carry
out successfully the proposed research.

The candidate will combine optical and magnetic tweezers, molecular biology techniques and
statistical physics approaches to tackle from a new perspective the study of a severe infectious
respiratory disease in humans, ‘the flu’. The development of an in singulo method to study the
real-time dynamics of biologically active viral genomes will provide a unique tool for identifying
new therapeutic targets and understanding the molecular effects of antiviral drugs. The training
plan and activities include:








Biochemical and Molecular Biology techniques for the preparation of biological systems
under study.
Force spectroscopy to study biological systems at the single-molecule level: Optical
Tweezers, Optical Tweezers combined with confocal fluoresce microscopy, Magnetic
Tweezers.
Programming: MatLab and C++, for data analysis and software update.
Statistical Mechanics for analysis and modeling of results.
Attendance and participation in national and international workshops and congresses.
The candidate will benefit from the network of national and international collaborations
already established to carry out this project: Molecular Genetics of RNA Viruses Lab at
Pasteur Institute, Paris (PI: Prof. Nadia Naffakh) and the Structural Virology Lab at CNBCSIC, Madrid (PI: Jaime Martin-Benito).

http://nanociencia.imdea.org/molecular-motors-manipulations-lab/group-home

How to apply
This is a competitive fellowship opportunity, funded through “la Caixa” INPhINIT programme.
Interested candidates should get in contact (borja.ibarra@imdea.org) for an informal discussion
about the project and how we can support your application.

About IMDEA Nanociencia
IMDEA Nanociencia is an interdisciplinary research centre dedicated to the exploration of basic
nanoscience and the development of applications of nanotechnology in connection with
innovative industries. Our purpose-built building was inaugurated in 2014 and the institute has
since been consecutively awarded with the highest national recognition of scientific excellence
and international impact. The institute has a high scientific output >2,000 indexed publications
(~200 per year, >80% in Q1 journals) and counts with state-of-the-art facilities in over 40
operative laboratories.
We are located at the UAM-CSIC Cantoblanco Campus, just a few minutes away from Madrid’s
lively city centre, connected by “cercanías” trains and several bus lines. We are fully committed
to equality and diversity in the workplace and we encourage applications from all candidates
irrespective of their background.
proyectos.nanociencia@imdea.org
@IMDEANano
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