Linking Reaction and the Krebs Cycle

1. Review of Glycolysis

a. Occurs aerobically OR aerobically

b. Occurs in the cytoplasm

c. Glucose ( 2 pyruvate

d. Produces a net of 2 ATP and 2 NADH

2. The Linking Reaction

a. Only when oxygen is present

b. Pyruvate (from glycolysis) enters the matrix of the mitochondria
c. A single carbon is removed (leaves as carbon dioxide) creating a molecule called acetyl.  

d. The CO2 diffuses out of the mitochondria and through the cell membrane 
e. The loss of the carbon provides enough energy to reduce an NAD+ to NADH

f. A large molecule called Co-enzyme A joins with the acetyl.  Creates acetyl-Coenzyme A (Co-A)

g. Each linking reaction creates:

i. 1 NADH 
ii. 1 Carbon dioxide 
h. remember:   1 glucose produces 2 pyruvate, so the linking reaction happens two times per glucose
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3. Krebs cycle (AKA the citric acid cycle)
a. Only when oxygen is present

b. Occurs in the mitochondrial matrix 
c. The cycle is 8 steps, each enzyme mediated.  Releasing the energy in steps prevents much of the energy from being lost as heat.

d. We’ll examine 4 major steps:
i. Acetyl CoA joins with a 4 carbon molecule (oxaloacetate) already present from a previous “turn” of the cycle to create a six carbon molecule (called citric acid).  CoA is released.  

ii. The six carbon molecule (citric Acid) looses a carbon.  The Carbon is given off as Carbon Dioxide.  In the process, NAD+ is reduced to NADH + H+ 

iii. The 5 carbon fragment is oxidized further to a 4 carbon compound.  Again the carbon removed forms carbon dioxide.  NAD+ is further reduced to NADH + H+. 

iv. The original 4 carbon molecule (oxaloacetate) is regenerated.  There is a reduction of NAD+ to NADH and FAD is reduced to FADH2 .   ADP is reduced to ATP

e. Each cycle produces

(i) 2 CO2

(ii) 3 NADH (will be used later in the ETC)
(iii) 1 FADH2 (will be used later in the ETC)
(iv) 1 ATP (via substrate level phosphorylation, can be used to do cellular work)

(v) remember:   1 glucose produces 2 pyruvate, so happens 2X per glucose
