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A. Personal Statement -
o Briefly describe why your experience and qualifications make you particularly well-suited to conduct the proposed
research:

| am an expert in computational biology, having worked in the field of structural biology for the past thirteen years. | received
a M.Sc. in Computer Science with a major in Artificial Intelligence and Software Engineering. | have a strong algorithmic
base, excellent understanding of the methods applied in structural biology and digital signal processing and | always stay
on top of the new technology. This is why method development has always been a strong part of what | envisioned to pursue
in my lab. In the past, during my postdoctoral research, | participated in the development of MotionCor2, the most popular
motion-correction software in the world. As a structural biologist, | am very aware of the benefits and deficiencies of current
high-resolution technologies and | will use this knowledge to develop techniques to overcome these insufficiencies. In my
laboratory, we work also on the ATP-dependent chromatin remodeling complexes, that will be perfect testbed for optimizing
the technology. My lab will build the platform and will use it to study the dynamics of chromatin remodeling using AFM under
varying solution conditions.

¢ How is the proposed research unique/novel/cutting edge:

The project will represent a paradigm shift in our ability to simultaneously elucidate the structure and dynamics of
macromolecules. We will use machine learning and state-of-the-art image analysis algorithms and will use some of the
techniques applied in the field of cryo-EM. Furthermore, we will use the IBM Watson complex data mining and natural
language processing to parse millions of publications to extract information and overlay it on our visual layers. We will
process and generate molecular movies with minimal noise from AFM images and use this to generate constraints for
molecular dynamics refinement. We will simplify dynamics measurements and will correlate them with other structural and
non-structural information from a plethora of sources. Finally, we will provide for the first time ever the complete picture of
chromatin remodeling process, during the ATP hydrolysis and in the presence and absence of a variety of factors.

o Briefly describe your current research project(s):

Our lab is currently working on a number of projects. In March 2020 we were awarded a Covid19 Seed Grant to study
translation and modulation of viral and host proteins in the host cell. This project is ongoing, and we expect the results to
show a paradigm shift in understanding Coronavirus translation.

We have two ongoing ATP-dependent chromatin-remodeling projects that will lead us to high-resolution cryo-EM maps, but
will also allow us to optimize the single-particle AFM technique.

Finally, we are investigating two membrane proteins, one in bacteria and another in Eukarya and we hope that the proposed
technology development project will also benefit our studies in this field.
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2017-2018 Member of Biophysical Society
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2011 Roémer Award, Ludwig-Maximilians-University of Munich, Munich, Germany
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2006 M.Sc. awarded with distinction in computer science, Technical University of Lodz, Lodz, Poland
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