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Carbon tracing practice problem•

An experiment using 14C labeled carbon sources is carried out on a yeast extract maintained under 
strictly anaerobic conditions to produce ethanol. The experiment consists of incubating a very 
small amount of 13C labeled substrate with the yeast extract just long enough for each 
intermediate in the pathway to become labeled.

○

If [1-14C] glucose (glucose labeled at C-1 with 14C) is used as a substrate, what is the location of C14

in the product ethanol? Explain.
○

Glucose goes through glycolysis so follow 1-14C through. 

Slide 3: Carbon tracing practice problem•

Step 2 from G6P to F6P 1-14C moves outside ring.○

Carbon 3 of DHAP, Carbon 3 of GAP

Step 4/5○

1,3-BPG Carbon 3

Step 6○

Doesn't really move, can follow down easily

Steps 7-10 ○

Slide 4: glycolysis diagram to aid in carbon tracing practice problem (red stars represent traced C 14)•

C 3 of pyruvate○

C2 of acetaldehyde○

C2 of ethanol○

Slide 5: Pyruvate to Ethanol pictures•

Functions to transport cytosolic NADH into mitochondrion○

So NADH cannot cross into mitochondria

Inner mitochondrial membrane lacks an NADH transport protein○

Why is NADH important? Its electrons can be used to create ATP via the electron -transport 
process.

○

Slide 6: Cytoplasmic NADH Shuttle Systems•
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Why is NADH important? Its electrons can be used to create ATP via the electron -transport 
process.

○

2 ATP per cytoplasmic NADH•

(in insect wings)

3 ATP per cytoplasmic NADH•
More efficient than glycerphosphate shuttle•
Involves malate and aspartate•

DHAPDHAP is getting reduced

FAD = Flavin 
Adenine 
Dinucleotide 

Electrons are 
shuttled off on 
electron 
transport chain. 
Energy on chain 
is used to 
produce ATP (2 
ATP for 
glycerphosphate 
shuttle)

Flavoprotein dehydrogenase is reminiscent Succinate dehydrgogenase 

Transport of e-

into matrix
Step 1,2,3

Phase A

Regeneration 
of cytoplasmic 
OAA
Step 4,5,6

Phase B

Overall goal: transfer cytosolic NADH to mitochondrial NADH

The free energy of electron…. Missed.○

Slide 10: Thermodynamics of electron transport •

Redox reactions can be written as two half reacitons○

Fe gains electron so it is being reduced

Cu loses electron so it is oxidized

Fe3+ + Cu+ <---> Fe2+ + Cu2+○

Fe3+ + e- --> Fe2+ (reduction)○

Cu+ --> Cu2+ + e- (oxidation)○

Slide 11: Redox Potentials•

Fe3+ + Cu+ --> Fe2+ + Cu2+○

AOX
n+ + Bred <--> Ared + BOX

n+○

Nearnst equation: used to calculate free energy of redox reaction○

Slide 12: Redox Potentials (aka Electromotive force)•
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Nearnst equation: used to calculate free energy of redox reaction○

AOX
n+ + BRED --> ARED + BOX

n+○

By convention, both half reactions are written as reductions○

AOX
n+ + ne- --> ARED○

BOX
n+ + ne- --> BRED○

Slide 13: Reduction Potentials•

Slide 14: Table 16-4B standard reduction potentials of some biochemically important half reactions•
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