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1. Major oxidative pathway of glucose
2. The main reactions of glycolytic pathway
3. The rate-limiting enzymes of glycolytic pathway

4. ATP production:
Aerobic
Anaerobic and RBCs

5. The biochemical basis of PKD hemolytic anemia




Definition
Site:
Cellular (tissue) and Subcellular
Reactions
Rate-limiting enzyme(s)
Regulatory mechanism(s):
Rapid, short-term:
Allosteric Covalent modification
Slow, long-term:
Induction/repression



The product of one
reaction is the
substrate of the
subsequent reaction.
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Fructose 6-P
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Glyceraldehyde 3-P =5 Dihydroxy
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Aerobic
glycolysis
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Aerobic Glycolysis:
Total Vs Net ATP Production

Energy === zATE
investment

phase \L

Energy @ADP >
generation

prphase i

—~

L» 2 Pyruvate

Net (aerobic glycolysis):

Glucose > 2 Pyruvate
2 ADP > 2 ATP
2 NAD™T > 2 NADH




Aerohic Glycolysis-1
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Hexokinase Glucokinase
Site Most tissues Hepatocytes
Islet cells (pancreas)
Kinetics Low Km High Km
Low Vmax High Vmax
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Fructose 6-phosphate
Q (--l--l--l ATP, citrate
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H-C-O ® Triose H-C-OH
H phosphate I
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Glyceraldehyde Dihydroxyacetone

3-phosphate phosphate
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PFK-1: Reguilation
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Pyruvate Kinase
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Pyruvate Kinase Deficiency
Hemeolytic Anemia

Glucose 6-P . Glucose

.

£ The enzyme may show
an abnormal response to
the activator fructose

Fruq 4 e6-bisphosphate.

The enzyme may show
an abnormal K., or V...
for substrates or

2-Phosphoglycerate
1
Phosphoenolpyr.

Pyruvate ,
kinase <~~~ Fructose 1.6-
bisphosphate

ATP

Pyruvate
+1

Lactate

Enyme activity or
stability may be altered,
or the amount of enzyme
may be decreased.
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Regulatory Enzymes (lrreversible reactions):
Glucokinase/hexokinase
PFK-1
Pyruvate kinase

Regulatory Mechanisms:
Rapid, short-term:
Allosteric
Covalent modifications
Slow, long-term:

Induction/repression
Apply the above mechanisms for each enzyme where applicable




Energy === zATE
investment

phase \L

Energy @ADP >
generation

prphase i

-

L» 2 Pyruvate

Net (aerobic glycolysis):

Glucose > 2 Pyruvate
2 ADP > 2 ATP
2 NAD™T > 2 NADH
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Substrate FMNH, ¢Q‘
- Xk X ﬁﬁ‘\
Product NADH c Q Fe2* e2+
(oxidized) :
r Complex ' Cyto b Cytoc Cyto a+a,
AT P Fumarate FADH, CoQH, Fe*t Fe?*
‘ Complex Il Complex v
Succinate FAD l

Complex I ATP ATP
Electron transport and ATP synthesis are tightly coupled processes




Pyruvate Kinase
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Aerohic Glycolysis: ATP Production

ATP Consumed:
2 ATP
ATP Produced:
Substrate-level 2X2= 4 ATP
Oxidative-level 2X3= 6 ATP
Total 10 ATP

Net: 10-2= 8 ATP




