Glycolysis —Steps 1—6
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Phosphorylation of
glucose by ATP
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ATP phosphorylation.

4-5. The six-carbon
molecule is s
two three-car
molecules—one G3P,
another that is converted
into G3P in another
reaction.
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Oxldation followed by
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two ADH molecules and
two molecules of BPG,
each with one high-energvy
phosphate bond.
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Glycolysis—Steps 6 - 10

6. Oxidation followed by
phosphorylation
produces two NADH
molecules and two
molecules of BPG, each
with one high-energy
phosphate bond.

7. Removal of high-energy
phosphate by two AD
molecules produces
two ATP molecules and
leaves two 3PG
molecules.

8-9. Removal of water yields

two PEP molecules,

each with a high-energy

phosphate bond.

10. Removal of high-energy

phosphate by two AD
molecules produces

two ATP molecules and
two pyruvate molecules.
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Glycerol 3 phosphate shuttle
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Aspartate-malate shuttle
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Hexokinase and glucokinase

Hexokinase vs. Glucokinase

* Expressed in mosl « Expressed in Liver and Bela
tissues cells of pancreas
* High Affinity (Low Km) * Lower affinily (High Km)

* Low capacity (Low Vmax) -« High Capacity (High Vmax)

« NOT induced by insulin * Induced by insulin

* Inhibited by * Inhibited by
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Allosteric regulation of glycolysis enzymes
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Phosphofructokinase 1 regulation

chMP leads to dephosphorylation T cAMP leads to phosphorylation
of bifunctional enzyme of bifunctional enzyme
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Phosphofructokinase 1 regulation
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Pyruvate kinase regulation
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Citric acid cycle
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Oxidative phosphorylation mecanism
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Pentose phosphate pathway
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Pentose phosphate pathway
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Pentose phosphate pathway
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Glycogen structure

Structure
The «-1,6 glycosidic bonds in

Covalent glycogen are produced by the
linkage non-regulatory brancing enzyme
(and broken by debranching
enzyme), while a-1.4 glycosidic
bonds in glycogen are produced
Glycogenin by the regulatory glycogen syn-
(Protein) thase (and broken by glycogen
phosphorylase).
CH.‘,O(I; CHzog «-1,6 Linkage (Branching & Debranching Enzymes)
OH
HO
i
Non-reducing CH_OH cnzog
Ends
of Glycogen H



Glycogenesis

Reaction 1:Phosphorylation of glucose
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Glycogenesis

Reaction3: formation of I'UDP glucose by UDP glucose pyrophosphorylase
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Glycogenesis

Reaction 4: Synthesis of a primer to initiate the glycogen formation

a fragment of glycogen in the form
of dextrin

TWO TYPES OF
PRIMERS

intervention of glycogenin
to florm a shert chain approximately 8
units of glueose
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af{l —-8) Glycosidic bond




Glycogenesis

Reaction 5:Elongation of the chain catalyzed by glycogen synthetase
New glucosyl units added to nonreducing end terminal residues of glycogen and the formation of a(1,4) linkage
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Glycogenesis

Reaction6: Glycogen branching
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Glycogenesis

Glucose
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Hormonal regulation of glycogenesis

Insulin
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Glycogenolysis

Reaction 1: Glycogen phosphorolyse

B Cleavage of the a (1-4) bond from the non-reducing end

mmm Attachment of a phosphate group provided by ATP to carbon 1 of the
released glucose

mmm Phosphorolysis is repeated sequentially on glycogen until 4 glycosyl residues are
encountered on each chain before the a (1-6) bond

1- n

O T o000

| phosphorylase | K, S
T 0000




Glycogenolysis

Reaction2: glycosyl transferase effect by a (1-4) transglycosylase

mmm Glycosyltransferase acts on limiting dextrin by removing an oligoside made up of 3
glucose residues from each chain

mmm The three glucose residues are attached to another limit dextrin chain, thus allowing
phosphorolysis to resume on this chain.

mmm After the action of this enzyme, a glucose molecule linked by the a (1-6) bond
remains in place of the side chain.

S -

a (1-4) transglycosylase l




Glycogenolysis

Reaction3: Debranching (ou a (1-6) glucosidase) effect

mm A debranching enzyme hydrolyzes glucose residues linked by the a (1-6)
bond and releases glucose molecules
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Glycogenolysis

mm G1P is converted to G6P by phosphoglucomutase. G6P can enter glycolysis
in the liver and muscle

phosphoglucomutase

oH oOPO. >

H oH

ghicose- 1-phosphate

glicose-E-phosphate

— Glucose 6-phosphatase allows the hydrolysis of G6P into glucose and the
release of the latter into the blood
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Glycogenolysis H

I f— Phosphorylase
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Hormonal regulation of glycogenolysis
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Hormonal regulatlon of degradation of glycogen
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Gluconeogenesis

Gluconeogenesis is the formation of glucose from non-
carbohydrate carbon sources.

Fasting, Low Carb Diet, Intense
Exercise, Starvation

The body uses carbon
from fats and proteins to Amino Acids, Lactate, Glycerol
make sugar.

RN
R

® = _B

Glucose

In humans, the process
mainly occurs in the liver,
but also in the kidney,
intestine, muscle and brain.



Gluconeogenesis
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Gluconeogenesis
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Gluconeogenesis
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I
Pho
CH, C —— COOH o ——
Transport du pyruvate
du cytoplasme ” Pyruvate 3 l .
vers mitochondrie O -3
ATP co.[ siotine GDP ' co,
Fyrusate < PEP
Carboxviase ( ‘j CarboxyKinase
ADP+ M () Iy (PEFCK)

HOOC CH, > COOH HOOC - CH,— C —— COOH

HENA NG pamt Sreuarees I Oxaloacétate H Oxaloacétate
membrane mitochondriale o
O

NADIHLIT NADH M-
utilisation des isoenzymes \ t NMalat
mitochondrisies ) ... N 35 P ... 2
et cytoplasmiques o ~ -
de Ia MDH NAD" (MDH) NAD" (MDH)

HOOC — CH, CH —— COOH HOOC —— CH, CH —— COOH

| Malate | Malate
OH OH

Navette
malate




Gluconeogenesis
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lactate produced in muscles and red
blood cells, converting it back into
glucose in the liver. Glucose * Glucose
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Gluconeogenesis

foie Sang Muscle

. | | t++(Glucose

The Felig cycle, also known as l g
. . n

the glucose-alanine cycle, is a "'"?"5" G'“‘j‘“‘-‘
metabolic pathway _that ensures Pyruvate Byruvate
the transfer of nitrogen and b= NH,~*  urée }' NH,
carbon between skeletal ' la;\i'\e Alan ﬁe
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Gluconeogenesis

LIPOLYSIS
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Allosteric regulation of gluconeogenesis

GLYCOLYSIS L GLUCONEOGENESIS
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Hormonal regulation of gluconeogenesis and glycolysis
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