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What is biophysics

•  http://www.biophysics.org/Education/
WhatisBiophysics/tabid/2287/Default.aspx 



DEDICATION TO:

Previous dedicatees: Umberto Eco, James Cameron, Anna Tramontano

This year dedicatee: Prof. Enrico Gratton UCI
https://www.lfd.uci.edu/~gratton/ 



Outline of the 2018 course

We basically follow the track of the 2017 course with something new:
The structure will be 4-partite: F-facts, C-concepts, A-arguments, 
T-echniques

•  Probabilistic modelling (A, T)
•  Biology by the numbers (F)
•  Molecular structure (proteins)
•  Techniques (x-rays, NMR, Cryo EM)
•  Enzyme kinetics
•  Biology of superresolution
•  Machine learning and evolution



What is biophysics? 
www.biophysics.org (the standard bla bla: critical reading of. Q Is it  Convincing?) 

 
 

STYLES 
Physical Biology vs Biological Physics 
Biology (wet) /Physics (dry) (readings) 

Single cases – abduction – general statement 
Principles (models ) – deduction – prediction of single cases 



From: Uversky2009 



“Mattia was intent on his work and hadn't looked up 
for at least a quarter of an hour. He didn't like 
biology, but he pursued the task with the same rigor 
he applied to all subjects. Organic matter, so violable 
and full of imperfections, was incomprehensible to 
him. The vital odor of the soft piece of meat aroused 
nothing in him but a faint disgust.

With a pair of tweezers he extracted a thin white 
filament and deposited it on the glass slide. He 
brought his eyes to the microscope and adjusted the 
focus. He recorded every detail in his squared 
notebook and made a sketch of the enlarged image.

”

Excerpt From: Paolo Giordano. “The Solitude of 
Prime Numbers.”







•  The galilean paradigm: based on the “removal of the animal”
•  What is physics: the study of material bodies, localized in 

space and time
•  Reference frames + clocks (newtonian time, not percolating, it 

uniformly flows, always at the same rate
•  Biology is based on the careful observation of single cases, 

then correlated in a qualitative way, based on senses, into 
classes (classification) (e.g. species)

•  The darwinian shift biological time vs physical time
•  The molecular revolution (Watson & Crick) Macroscopic 

genetic laws can be explained by looking at molecular 
materials





A basic critical distinction when reading the leaflet of the 
Biophysical Society:

Physics of Living systems (cell biophysics, integrative biophysics, 
systems biology)

Physics of parts of living systems (molecular biology/biophysics, 
Biomaterials, biophysical chemistry, in vitro, diluted solutions 
single molecule experiments)
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