Biochemistry 1 Lecture 29 November 10, 2019

Lecture 29: Glycolysis

Location: cytosol
1. Input: glucose
2. Output: pyruvate
3. Net energy prod.: 2 ATP, 2 NADH
* Key controlling step: Phosphofructose kinase (PFK)
e Kinase (X + ATP - X-P + ADP) Substrate-level phosphorylation
e Dehydrogenase (Redox)
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Step 1. Hexose kinase Reaction: Glucose + ATP — Glucose-6-P + ADP Glucose
e G-6-P
Group transfer reaction: Phosphate is transferred from ATP to glucose. DC ATP
(r k P, —
Glucose ADP
G-6-P

o i G-6-P -]

* Mg required, polarizes y phosphate, facilitating nucleophilic attack by -OH =33 f",\-.a
* Favorable hydrolysis of ATP directly coupled to phosphorylation of glucose. m/‘ N
¢ Transfer of the phosphate group on ATP to water is negligible because water ==9 UJ"*W

is excluded from the active site by a conformational change of the enzyme.

* Binding of the substrates causes a large change in the structure of the enzyme — this is
referred to as an induced fit.

Glucose accumulation in cell — An example of indirect coupling:

Hexose kinase keeps the concentration of glucose € [G]
inside the cell below its equilibrium value, making the | AG = +RT1H[G] . (MWHRTID =
flow of glucose into the cell spontaneous (AG<0). el

Example: Calculate the sign of the Gibbs Free energy OAT -5 I
for the transport of glucose across the cell membrane
in the presence (right) of hexose kinase activity to
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Step 2 Isomerase: Glucose-6-P to fructose-6-P (aldose to ketose, AG=0) Congf'"8
.X Step 3 Phosphofructokinase (PFK): F-1,6-P F-6-P
Fructose -6-P + ATP-> Frucose-1,6-bis phosphate (F16P) k DC i
* Favorable hydrolysis of ATP directly coupled to phosphorylation of P; ADP
fructose-6-P. Phosphate transferred from ATP to F-6-P, generating F- Eoa
1,6-P. F-1,6-P
* Regulated by a large number of compounds (ATP, ADP, AMP, F26P, citrate)
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Step 6: Glyceraldehyde-3-P Dehydrogenase LQ&JLO 7() <24 \/t; Mg iy ( -3
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Step 8: Phosphoglycerol Mutase — move phosphate from C3 to C2:

Step 9: Dehydration to create phosphoenolpyruvate
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Step 10: Pyruvate Kinase PEP

e Substrate level phosphorylation
¢ Indirect coupling.
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