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Step 1Hexokinases catalyze the ATP- dependent
phosphorylation of glucose to produce glucose-6- (a) prm—— —— - Preparstory phase
r *
phosphate (G6P) - Phosphorylation of gl
H % H osphorylation of glucose
firnt = : 4 1 and its conversion to
« This first priming reaction is important to maintain priming @ e 02 e G OH glyceraldehyde 3-phosphate
the influx of glucose through glucose transporters reaction \, ADP K 4 « Hexokinase is a
(GLUTs) and at the same time to trap the v H H trﬁnsfirasT ?nzy;]me whicLl
transported glucose molecules inside the cell Glucose 6-phosphate @®—-0—CH, e e e ]
phosphate from ATP
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« Step 4: Aldolase enzyme catalyzes the cleavage to of 6-carbon L O
two triose phosphates: DHAP' (dihydroxyacetone ;"h?‘;hm w (D H ;
phosphate) and GAP (glyceraldehyde-3-phosphate) two 3-carbon
+ The addition of the second phosphate group on C1 sugar
from the previous step destabilizes the hexose ring phiosphates e
and facilitates the cleavage reaction Glyceraldehyde 3-phosphate ®—o0—cH, u—c\l
H
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* 4 isoforms (isozymes) of hexokinase (I, Il, 1l & W&/

Hexokinases

liver and pancreatic B-cells. It is specific for D-

fructose, mannose)

» Hexokinase |, Il & Il are nonspecific and can
phosphorylate a variety of hexoses (e.g. glucose, + Glucokinase has low affinity for glucose (high

glucose

,» Hexokinase IV is called glucokinase expressed in

Km value) compared to others (low Km value)

but type | is involved in catabolic  whereas type Il & Ill are

pathways like glycolysis

which differ in their location, catalysis and regulation thereby,
contributing to different pattern of glucose metabolism in different

tissues

substrate

active site + Hexokinase is an allosteric enzyme with two binding
/, sites: catalytic site (binds substrate) and regulatory site
' (allosteric site binds effectors)

noncompetitive
(allosteric)
inhibitor

allosteric
site

enzyme
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involved in anabolic pathways like glycogenesis

* Therefore, glucokinase in liver is active
only

at high blood glucose level to accumulate
G6P for glycogen synthesis

pancreas it acts as glucose sensor to
control
insulin release from beta cells

NAD+ (the oxidized form)

It is an indirect form

called energy rich molecule. eri
of energy o on
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* NAD (Nicotinamide adenine dinucleotide) is a coenzyme ~
which exists in two forms: NADH (the reduced form) and L NADH=25 4T

20 —
20+ W

* NAD (Nicotinamide e e
adenine dinucleotide) is a o o gy etemower (WM |
Coenzyme Of " = Oxidation of NADH " :::o&n;m'm‘)
dehydrogenases W gl

* The reduced form NADH is et o'w il : DehydrOQenése enzyme
electrons carrier and it is . JE e e

protons) from the substrate (eg
sugar)

¥ 2 electrons and 1 H+ stay on
nicotinamide leaving 1 H+
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@ — Glycolysis i 4 ATP
in cytoplasm (2 net) Stage l.
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Pyruvate Pyruvate
(3 carbons) (3 carbons)
2 NADH - Y E—— - 2 co2
cycle <
2 FI\DH2 -~ y —p 2 ATP
5 Secirontraisport | — 32 ATP Stage IIl.
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Qja:;'l ijlmlel Phosphorylation Net harvest = 36 ATP Y
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