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Cellular Respiration

· Catabolic process of the breakdown of glucose to energy

· Aerobic process made up of three parts with the third being a “coupled reaction”

C6H12O6 + 6O2(6H2O + 6CO2 + Energy 

What is accomplished by:
1) Glycolysis:
  Shuttle Step:
2) Krebs Cycle:
3) Electron Transport coupled to Oxidative Phosphorylation:
Why Do We Need So Much ATP?

	Cell constituent
	Number of molecules per cell
	Molecules synthesized per second
	Molecules of ATP required per second for synthesis

	DNA
	1
	0.00083
	60,000

	RNA
	15,000
	12.5
	75,000

	Polysaccharides
	39,000
	32.5
	65,000

	Lipids
	15,000,000
	12,500.0
	87,000

	Proteins
	1,700,000
	1,400.0
	2,120,000


The Glycolytic Pathway

Happens where?


               Aerobic or anaerobic?
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10 enzymatic reactions: energy investment vs payoff?
· substrate level phosphorylation

· products

Shuttle Step:

Cytosol

          Mitochondoria
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                        Pyruvate
Transport Protein
 Acetyl CoA

Three critical changes happen: 

1)

2)

3) 
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Where does it happen?

What do you gain from one turn?


Two turns?


Per glucose?

Oxidative Phosphorylation coupled to Electron Transport

Happens in the cristae or the folding of the inner membrane
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                2H+ + ½ O2
Who finally accepts the electrons in the end?


H2O

FMN-flavomononucleotide

Fe·S –iron sulfur proteins

Ubiquinone- Q (not a protein but a lipid)

Cytochromes




Chemiosmosis-the coupling of electron transport to phosphorylation of ATP

The Scorecard:
Fermentation

-happens in the absence of oxygen; why?
Ethanol – In what organisms?
[image: image7.png].3
+onop t

Glucose
2 Pyruvate
NAD* owape L]
N+ meE o
+00

2 Acetaldehyde
2 Ethanol




Lactic Acid – In what organisms?
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