
Biological	
  physics	
  at	
  UBC	
  



Wolfgang	
  E.	
  Pauli:	
  
“Festkörperphysik	
  ist	
  eine	
  	
  
Schmutzphysik.”	
  

“Condensed	
  maAer	
  physics	
  	
  
is	
  the	
  physics	
  of	
  dirt.”	
  

“I	
  think	
  the	
  next	
  [21st]	
  century	
  will	
  be	
  the	
  century	
  	
  
of	
  complexity.	
  We	
  have	
  already	
  discovered	
  the	
  	
  
basic	
  laws	
  that	
  govern	
  maAer	
  and	
  understand	
  	
  
all	
  the	
  normal	
  situaKons.	
  We	
  don’t	
  know	
  how	
  	
  
the	
  laws	
  fit	
  together.”	
  

To	
  the	
  ques*on:	
  Some	
  say	
  that	
  while	
  the	
  	
  
twen*eth	
  century	
  was	
  the	
  century	
  of	
  physics,	
  	
  
we	
  are	
  now	
  entering	
  the	
  century	
  of	
  biology.	
  	
  
What	
  do	
  you	
  think	
  of	
  this?	
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• 	
  QuanKtaKve	
  tools	
  (analyKcal	
  and	
  computaKonal)	
  are	
  necessary	
  for	
  	
  
	
  	
  soluKons,	
  bio	
  is	
  becoming	
  more	
  quanKtaKve.	
  

• 	
  "Any	
  scienKst	
  of	
  any	
  age	
  who	
  wants	
  to	
  make	
  important	
  	
  
	
  	
  	
  discoveries	
  must	
  study	
  important	
  problems...	
  It	
  is	
  not	
  enough	
  	
  
	
  	
  	
  that	
  a	
  problem	
  should	
  be	
  interesKng.”	
  

	
  -­‐Sir	
  Peter	
  Medawar,	
  Nobel	
  Laureate,	
  “Advice	
  to	
  a	
  Young	
  ScienKst”	
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Why study biophysics? 

•  Significant and growing interest in the field. BPS attendance 
  now over 7000.  
•  Active and relatively new area of research (new questions)  
  with much opportunity. Many new questions… 
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Why study biophysics? 

•  Significant and growing interest in the field. BPS attendance 
  now over 7000.  
•  Active and relatively new area of research (new questions)  
  with much opportunity. Many new questions… 

Physics, astronomy, physical sciences: 20,600 
Biophysics, biochemists, medical scientist, microbiologist: 145,400  

Number of jobs (2010) 

Job outlook (projected rate of change in employment for the 10-year  
timeframe between 2012 and 2022) 

Physics & Astronomy: 10% (about average over all occupations) 
Biophysics & Biochemists: 19% (Significantly faster than average) 

(source:	
  occupaKonal	
  outlook	
  handbook:	
  hAp://www.bls.gov/ooh	
  )	
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Application of misfolding landscapes to predict  
disease-specific epitopes in SOD1 

Steven S. Plotkin, UBC 

Plotkin group 



Candidate therapeutic  
epitopes for  

protein misfolding 
diseases 

9 Steven S. Plotkin, UBC 

Plotkin group 



Plotkin group 
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Plotkin group 
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Plotkin and Rottler groups  
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Computational biophysics in  
Joerg Rottler’s group 

Gramicidin A atomistic MD 

Translocation barrier of ion channels controlled by dielectric contrast 

Coarse grained picture 
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Carl Michal – Solid-State NMR of biological materials 

Structure-properties-function relationships 

Q 

Spider silk 

Hagfish slime threads 

Sea-snail egg capsule 

Resilin 
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Novel NMR  Techniques 

Microcoils Optically Pumped NMR in semiconductors 

Two-photon NMR 

Carl Michal  
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Hansen Lab 
Development and Application of Microfluidics 

Technology for High-Throughput Biology 

Genomics Proteomics Cellomics 

Design, Fabrication, Testing, Discovery 16 



 Interdisciplinarity  
Broad Applications to Basic and  

Applied Biomedical Science 

Counting Single Molecules 
Single Cell Genomics 

200 µm 

Miniaturized Stem Cell Culture 
High-Throughput Proteomics 
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UBC Engineering Physics    

Forensic DNA analysis 

We invented a way 
to concentrate and 
detect as few as 10 
molecules of DNA 
in a glass of water! 

life science research, forensics, cancer detection 
Andre Marziali 

We started Boreal Genomics to commercialize this in: 

Boreal Genomics 
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UBC Engineering Physics    

Single molecule nanopore analysis 

We assemble a 
single molecule 
sensor from DNA 
and proteins. 

Andre Marziali 

Using this sensor, we can analyse single DNA molecules 
and are working on analysis of prion molecules from Mad 
Cow disease. 
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