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Gluconeogenesis

S an 39Sgladl Slumiw! ddee paad, d8lall dmuidl 59Solatl s ddae wSe e U

4) ATP LK 6:00l3g 0 sisie oo Bl Buslg 35Sele 2y ¢ lilagol cullazy O
.NADH ;5> (GTP 2,ATP

Gz J) olég s G szt Adee 61:2 91 il M GATP wlislse 4 (a
Slg s Jsilsausd

So3 ope Bl Sl yule giwgd LS 1,3 G JSAT Adee g 5 AU §ATP2 (b
T T et

G Jl ol gawgd JLE1,3 G ¢lay) dulee T:6 41 §NADH 2 (c
ilaugd-3 aadlluwle

2 Pyruvate + 2 NADH + 4 ATP + 2 GTP + 6 H,0 + 2H® —
Glucose + 2 NAD® + 4 ADP + 2 GDP + 6 P,




Comparison of gluconeogenesis
and glycolysis

»Both pathways include a triose
stage and a hexose stage.

» Gluconeogenesis requires energy
and Glycolysis releases energy.
»Seven near-equilibrium reactions
of glycolysis proceed in the reverse
direction during gluconeogenesis.
» Four metabolically irreversible
reactions of gluconeogenesis (blue)
replace three metabolically

irreversible reactions of glycolysis
(red).
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Glucose Glycolysis
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Glucose 6-phosphatase

Plasma
Cytosol - membrane
GGE:’JT7 G6P 6-phosphatase
Capillar
transporter—a, | A glaunc:;(emer e
(T1) ‘ / (T2)
\—>G6P Glucose —— Glucose
- 4 ,p.  GLUT2
lumen \ P; transporter
(T3)
Increased
blood
glucose

concentration

Glucose 6-phosphatase converted T1 transported
G-6-P to glucose and P1. Then glucose and P1 are
transported to cytosol by T2 and T3, and glucose
leave the hepatocyte by GLUT2 transporter.
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Precursors for Gluconeogenesis
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Conversion of alanine to pyruvate
and of aspartate to oxaloacetate
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Glyoxylate cycle
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Regulation of Gluconeogenesis
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Pentose Phosphate
Pathway



 Pentose phosphate pathway is a pathway for the synthesis

of three pentose phosphates: ribulose 5-phosphate, ribose 5-
phosphate (DNA and RNA), and xylulose 5-phosphate.

3 Glucose 6-phosphate + 6 NADP® + 3 H,0 » 2 Fructose 6-phosphate +
Glyceraldehyde 3-phosphate + 6 NADPH + 3 CO, + 6 H® (12.6)

e Two stages:
I. Oxidative stage:

Glucose 6-phosphate + 2 NADP® + H,0 .
Ribulose 5-phosphate + 2 NADPH + CO, + 2 H®

e If a cell requires both NADPH and nucleotides, then all the ribulose
5-phosphate is isomerized to ribose 5-phosphate and the pathway is
completed at this stage.

2.  Nonoxidative stage:

e |f more NADPH is needed, ribulose 5-phosphate is converted to the
intermediates fructose 6-phosphate and glyceraldehyde 3-phosphate
(Both can be metabolized by glycolysis or gluconeogenesis).

3 Ribulose 5-phosphate

2 Fructose 6-phosphate + Glyceraldehyde 3-phosphate




Pentose phosphate pathway (a) Glucose 6-phosphate -
Glucose t NADP®
6-phosphate
dehydrogenase "> NADPH + H®
6-Phosphogluconolactone

(@) The oxidative stage of the G..,.,..,..,..o...,set"ﬂo

. H® Oxidative
pathway produces a five-carbon stage
. 6-Phosphogluconate
sugar phosphate, ribulose 5- NADP®
phosphate, with concomitant 6-Phosphogluconate [ 0o, (b) 6C(3)
. dehydrogenase
production of NADPH and 0, }\ i
release of CO2.The Ribulose 5-phosphate - _ 5¢(3)
i i Ribul Rib
nonOX|dat|v.e ftage pro.duces Eobersiute 5-phosphate / \
the glycolytic intermediates 3-epimerase isomerase sc(2) sci)
glyceraldehyde 3-phosphate and X
fructose 6-phosphate. Xylulose Ribose
S-phospLtho S-phjsphuio 7¢ (1) 3¢C(1)
I‘I’runsketoluso X
4C (1) 6C (1)
Sedoheptulose  Glyceraldehyde Non-
7-phosphate 3-phosphate oxidative 3¢ (1 6¢(N)
L J stage
(b) The path of carbon in the -
pentose phosphate pathway. ( ~
Erythrose
4-phosphate
Transketolase
Glyceraldehyde  Fructose Fructose
3-phosphate  6-phosphate 6-phosphate il




A. Oxidative Stage:

Three reactions:
1) G6P dehydrogenase (G6PDH):

oxidation +1st NADPH
production.

Allosterically inhibited by
NADPH (feedback inhibition).

The major regulatory site for
the entire pentose
phosphate pathway.

2) 6-phosphogluconolactonase:
hydrolysis.

3) 6-phosphogluconate
dehydrogenase: oxidative
decarboxylation+ 2"d
NADPH production.
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Glucose (o)
6-phosphate BADE
dehydrogenase NADPH+H @

H,oro0 P

Q

Gluconolactonase
H

o
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H—C—OH
H—C—OH
CH,0P0

NADP @
6-Phosphogluconate
dehydrogenase NADPH

co,
cluon

i—°
H—C—OH
H—C—OH

CH,or0®

Glucose 6-phosphate

6-Phosphogluconolactone

6-Phosphogluconate

Ribulose 5-phosphate
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Transaldolase (Dihydroxyacetonetransferase)
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Pentose phosphate cycle
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