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A cell’s material & energy budget 

Main nutrients, products, energy sources & expenses? 

Nutrients 

Metabolism 

Energy 

Waste products 

Maintenance 

energy needs 

Cell work 
Desired products 

New cells (biomass) 

Energy metabolism 

Metabolism 

Energy 

Waste products 

Power 

50 nW 

Nutrients 

200—3000 fmol Carbon / cell / h 

4—50 pg / cell / h 

CO2 

40—250 fmol / cell / h 

own weight in 2-3 weeks 

(respiratory quotient)  

 

Lactate 

0—1000 fmol / cell / h 

own weight in < 1 day 

 

Ammonia 

0—20 fmol / cell / h 

Toxic levels in ~5 days 

ATP (equivalents) 

250—1500 fmol / cell / h 

Turnover time ~ 2 minutes 

Synthesis efficiency 30-50% 

 

Respiration 

50—300 fmol O2 / cell / h O2 

Glucose, Fat 

Amino acids 

Nilsson & Jain,  Science 

336: 1040—1044,  2012. 
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What fraction of ATP comes from glycolysis / respiration ? 

Zu and Guppy,  Biochem Biophys Res Comm 313: 459—465,  2004. 

Where does all the energy go? 

A whole-body average 

Schmidt et al,  

Exp cell res 194: 122—127,  1991. 

(modified) 

Rolfe & Brown,  Physiological reviews 77:731—758,  1997. 

Mouse ascites tumor cell 

Biomass composition & biosynthesis 

Nutrients 

Metabolism 

Waste products 

Biomass 

Volume: 1—5 pL 

Dry mass: 0.5—2 ng 

 75 % protein,  

15% lipids 

5% carbohydrates 

5% nucleic acids 

 

Carbon for biosynthesis 

50% (?) 

New cells (biomass) 

Proliferation 

Own weight in 1 day 

 

 

Macromolecules 

As nutrients 


