
ABSTRACT:Biological motion is important in all aspects of biological function: protein structural dynamics
are central for protein function and biomolecular recognition; biomolecules’ spatial and temporal localization
enables their interaction and downstream processes initiation; signaling emergence is reliant on organelles
motion, which is driven by specialized motors. Profound understanding of how motion underlies biological
function, is crucial for controlling aberrant biological function and biomedicine but, is a formidable challenge
as it remains masked in assays averaging the behavior of a large ensemble of unsynchronized molecules. 
My lab is approaching this chal lenge by devis ing advanced microscopic techniques for
interrogat ing the interplays of  spat ia l  local izat ion and funct ion of  indiv idual  protein and
cel lu lar  compartments and how this relates to cel lu lar  outputs.  To analyse the complex,
mult id imensional ,  mult i terabyte data we acquire,  we have developed novel
methodologies based on machine learning that of fer  rapid precise and automated
transi t ion f rom raw microcopy images to quant i tat ive biomedicine insights.  
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Here I  wi l l  focus on our recent f indings on 
a) introducing the concept of  b iased metabol ism,
showcasing how structural  dynamics encode f idel i ty
of  b iomolecular recogni t ion and how this al lows us to
design pathway-speci f ic  therapeut ics suppressing
undesired, disease-related, metabol ic pathways 
b) demonstrat ing the descr ipt ive power of  the
di f fusional  behavior to encode ident i ty and
funct ional i ty of  organel le,  and how based on single
part ic le t racking and machine learning approaches
we can infer cel lu lar  entry events (v i rus nanocarr iers)
based exclusively on di f fusional  t ra i ts,  paving the
way for label  f ree c lassi f icat ion of  cel l  organel les.


