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Glycogen Synthesis
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¢+ Conversion of Glucose 6-phosphate to Glucose |-

phosphate.

CHZOPO_,,®

Phosphogluco-
H OH nfutage
H .
OH H < -
HO OH
H OH H OH
o.-D-Glucose 6-phosphate o.-D-Glucose 1-phosphate




Pl ssiasiss isSsl-UDP .2
(UDP-glucose pyrophosphorylase)

¢ Catalyses transfer of UMP
group from UTP to the
phosphate at C-1| of glucose
with release of
pyrophosphate.

Activation of glucose |-
phosphate

a-D-Glucose 1-phosphate

(o)

| NH
CX,

H

CH,OH
OUH
H (o]
OH H I
o— FI’ —00
H OH o® UTP
(o) (o) (o) NH
o I 1 \I fl
o— ||>—o— ||>—ou—||>—o—cu2 0. No
o® 0o° 7 o°
H H
H
OH OH
H,0
UDP-glucose
2P; / PP, ‘—/ pyrophosphorylase
Pyrophosphatase
CH,OH
H OUH
H o (o)
OH H Il [
HO o—||>—o—||)—o—cw2
H OH o® o®
H H
H
UDP-glucose OH OH




Glycogen synthase ;L. cneoSdadl .3

%+ Catalyses polymerization reaction where glucose units are added
one at a time to a growing polysaccharide chain.
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Amylo-(1,4 —1,6)-transglycosylase

Branching enzyme: catalyzes branch formation in glycogen,
removes an oligosaccharide of at least 6 Glc from nonreducing
end and attaches it by o-(l—6) linkage to a position at least 4
Glc from the nearest branch point.
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Glycogen Degradation
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< Glycogen phosphorylase catalyzes removal of glucose
residues attached by a—(1-4) linkages, from the
nonreducing ends of glycogen. (Phosphorylysis not
Hydrolysis).
< Requires pyridoxal phosphate (PLP) as prosthetic group in
the active site.
< Enz stops four glucose residues from a branch
point [a—(1-6)-glucosidic bond] leaving a limit dextrin.
< Limit dextrin can be further degraded by action of

bifunctional glycogen debranching enzyme

[Glucanotransferase + Amylo-1,6-glucosidase
(hydrolysis)].
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Degradation of glycogen:
Action of glycogen phosphorylase

and debranching enzyme.

» G| P rapidly converted to
G6P by phosphoglucomutase.

»Energy yield from glycogen

is higher than from free glucose.
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‘A. Regulation of Glycogen synthase: ‘
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B. Regulation of Glycogen Phosphorylase:

“* Phosphorylase: breaking-down glycogen to glucose |-

phosphate. Gl :
ycolysis
% In muscle: GIP—> G6P —> ATP.
% In liver: GIP—> G6P2Y9°lSE Free glucose —» into

bloodstreem toward other tissues.

Catalytic site
J o o
** Enzyme activity regulated /, |
by allosteric effectors and } / S_lyécygen_-t
. . Allosteric “ /" INCINgG ME
covalent modification i
(phosphorylation). «©w)
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e 4 different forms:

Phosphorylated forms

: Gl
(GPa):T or R phf;}pgheonrylase b
Unphosphorylated (GPb)
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‘A. Hormones Regulate Glycogen Metabolism:

Insulin, glucagon, and epinephrine are principal
hormones controlling glycogen metabolism in mammals.
»Insulin (51 AA):increased in fed state and stimulates Glc
tissue-uptake (GLUT4) and glycogen syhnthesis.
»Glucagon (29 AA): increased in fasting state and
stimulates glycogenolysis. Selective target: glucagon receptors
are mainly expressed in liver cells.
»Epinephrine:increases in response to fight or flight
conditions, and stimulates glycogenolysis. Binds to [3-
adrenergic receptors of liver and muscle cells and to al-
adrenergic receptors of liver.

Epinephrine triggers a response to a sudden energy requirement
whereas glucagon and insulin act over longer periods to

maintain a relatively constant concentration of glucose in the
blood.




Regulation of glucose transport by insulin
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-« Figure 12.24
Effects of glucagon on glycogen metabolism.
The binding of glucagon to its receptors
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B. Hormones Regulate Gluconeogenesis and Glycolysis
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Maintenance of Glucose
Levels in Mammals
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Five phases of glucose homeostasis:
The graph illustrates glucose utilization in a 70 kg man who consumed
100 g of glucose and then fasted for 40 days.
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