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“store muligheter for børs og katedral” 



Anvendelse av naturvitenskap og teknologi 
på levende organismer og på deler, 

produkter og modeller av disse,  
slik at levende eller ikke-levende materialer 

endres for å frembringe kunnskap, varer 
og tjenester. 

Bioteknologi - definisjon 



 
“Biology is the 

oldest 
technology.” 
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Transforma)ve	research	involves	ideas,	discoveries,	
or	tools	that	radically	change	our	understanding	of	
an	important	exis)ng	scien)fic	or	engineering	
concept	or	educa)onal	prac)ce	or	leads	to	the	
crea)on	of	a	new	paradigm	or	field	of	science,	
engineering,	or	educa)on.	Such	research	challenges	
current	understanding	or	provides	pathways	to	
new	fron)ers. 



Facts	do	not	cease	to	exist	because	they	are	ignored.			
															 	 	 	 	 	Aldous	Huxley	



Er den rektangulære livskurven 
oppnåelig? 



Definition: a biologic syndrome of decreased 
reserve and resistance to stressors, resulting from 
cumulative declines across multiple physiologic 
systems, and causing vulnerability to adverse 
outcomes.  

What is frailty? 



 
Studiet av funksjoner og aktviteter 
til levende materiale (slik som 
organer, vev og celler) og tilhørende 
fysiske og kjemiske fenomener 
 

   Webster's Third New International Dictionary  

Fysiologi 
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Osteon Nephron Acinus Liver lobule Lymph node Cardiac sheets 
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IUPS	Physiome:	Molecular	pathways	to	organ	systems	
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1.  cAMP signalling 
2.  Calcium signalling - via  

 cADP-ribose signalling  
 NAADP signalling  
 Voltage operated channels (VOCs) 
 Receptor operated channels (ROCs) 
 IP3-Ca2+ signalling (via PLC-PIP2) 
 DAG-PKC signalling (via PLC-PIP2) 
 PI4-5P2 signalling 
 Inositol polyphosphate signalling 
 PI3-Kinase signalling 

3.  NO-cGMP signalling 
4.  Redox signalling 
5.  MAP-Kinase signalling 
6.  NF-kB signalling 
7.  Phospholipase D (PLD) signalling 
8.  Sphingomyelin signalling 
9.  JAK-STAT signalling 
10.  Smad signalling 
11.  Wnt signalling 
12.  Hedgehog signalling 
13.  Notch signalling 
14.  ER stress signalling 
15.  AMP signalling    

Signaling 
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Infrastructure for linking Molecular Biology to 
Physiome 
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MRI  
(100m) 

MicroCT  
(5m) 

Confocal light  
microscopy  

(0.5m) 

Electron 
tomography 

(5nm) 

X-ray  
diffraction 

(5A) 

Imaging Modelling 

Fluid	flow	

Reac;on-diffusion	

Electro-magne;c	

Finite	elas;city	

Partial differential equations (PDEs) 

Bayesian network description 

Molecular dynamics/coarse graining 

Poisson-Boltzmann … 

Differential algebraic equations 
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A	new	drug	target	paradigm	driven	by	
computa9onal	physiology	
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                     ↓
Multidimensional sensitivity analysis (S(α1,P1))
                     ↓
Identify putative drug targets (α1 j ,α1k )
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Construct lower-level model M 2
α 21

α 22

......

α 2z

⎧

⎨
⎪⎪

⎩
⎪
⎪

⎫

⎬
⎪⎪

⎭
⎪
⎪

=α 2 → M 2 → P1 =

P21 =α1 j

P22 =α1k

......

P2v

⎧

⎨
⎪⎪

⎩
⎪
⎪

⎫

⎬
⎪⎪

⎭
⎪
⎪

                     ↓
Multidimensional sensitivity analysis (S(α 2,P2 ))
                     ↓
Identify putative drug targets (α 2i ,α 2l )
                     ↓
                     .....
                     ↓
Drug design targeting parameters (α ji ,α jl )

Putting the James Black approach on steroids by use of 
multiscale physiological modelling 

Drug targeting becomes a 
merge between multiscale 
physiological modelling + 
nonlinear control engineering + 
deep phenotyping
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