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Glycolysis
Glucokinase regulation regulation

-

when glucose con o

promotes dissociation -> when glucokinase is inactive

of glucokinase from its it is sequestered in nucleus

regulatory protien
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bound to glucokinase regulatory
s%" Protiens

when FGP ** -%So (GKRP)

SitSignalsthe needtais
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by promoting Sequestring
of glucosekinase into nucleus

Allosteric regulation of PFKI regulation of step 3 of glycolysis

F-2, 6- BP is a

regulatory molecule
-> remember!!! it requires

Amp
*

signals a low energy

energy state

ATp-e high energy
State

, no need to break-down

anymore glucose

citrate- Product of TCA ; reflects sufficient energy

Ht
-

> Active Oxphos & high energy production



Regulation of PFKI by F-2 ,GBPCAMP

~itneyreaches hyperbolierenatverylowconActivators canincreaevelta
lower corc of FGP

·
shift to left

umax stays the same ! (it only depends on enzyme corc)

other substrates ? Conc of ATP against velocity

->
decrease of reaction velocity caused by ATP inhibition

occurs more gradually
shape of the curve reflects dual role of ATP

L &

At low ATP Conc ,
it ATP Conc **

acts as a strate it functions as an allosteric
mem

inhibitor
-

Regulation of Pyruvate Kinase
F - 1

, 6 - BP
-

-

feedback regulation
it's produced in step 3 of

glycolysis & act as a positive
allosteric inhibitor

"ATP- Signaling a high energy state Alanine- : transamination of alanines

pyruvate -> Thus ; a alanine

Sufficient Pyruvate



Hormonal

regulation

Hormonal regulation ofPhosphofructokinase

well-fed state
insulin levelsa

v

Activation of insuline receptors Creceptor tyrosine kinase

(PLEh/FBase-2)
kinasecomponentof Bifunctional enzyme
active , while phosphatase component is inactive

This leads to increased levels of EBP) an activator of (PFK-) & inhibits

gluconeogenesis-

during fasting
Glucagon

**; glucagon binds to itsa

I
h activates adenylate cyclasescamp

Activation of Protienkinase A
3

Phosphorylates bifunctional
enzymeswitches off Kinase activity a activating phosphatase activitya F2tBp

L

inhibiting glycolysis
& Promote gluconeogenesis



Regulation of Pyruvate Kinase

Active Protien Kinase

inactivates Pruvate Kinase
by Phosphorylating it

- ~ gets activated

by insulin

inorganic inhibitors of Glycolysis - non physiologic

Fluoride -> inhibits bacterial's Enolase
↳ prevention of dental carries

c

Arsenic Poisining -Pentavalent Aresnic Sarsenic(Arsenate)
competes with Phosphate & substituta

as a substrate for GAPDH Phosphate

Arsenate Arsenite
* competes with inhibits pyruvate

Pi during glycolysis dehydrogenase - Stable

* ↓d ATP synthesis complex with

lipoic acid



Regulation of Pyruvate dehydrogenase complex
* Allosteric regulators - binds directly to PDH

gacetyl-CoANADH
d

inhibitor ; reaction requires oxidized
it signals cell does form
not need more

* Two tightly bound regulatory enzymes
&

C

PDH Kinase PDH Phosphatase
inactives PDH by Activates PDH by
Phosphorylation dephosphorylation

activated

by s COA

Activated by cat +

↳ NADH

inhibited by
> pyruvate

Allosteric regulation of glycogen metabolism I tethatuseintaregulator
in muscles ; thea

final Product ins
muscle cells

Ending intermediated -> allosteric
highenergya

High energy> activator

remember ! breaks[ in well - need of energy
downx-1,4 bonds fed state due to contration

releasin GIP

final ProductE accumulates during muscle

contration - > indicates low energy



Hormonal regulation of Glycogen Metabolism

Glucagon & epinepherin

I

Glucagon & Epinephrine the

Z

activate adenyly cyclase by
binding to JPCR

↳
z adenylyI cyclase Makes CAMP

activates Protien Kinase A

3 & release Catalytic subunit

3 Glycogen Phosphorylase
Kinase activation by regulatory
subunit

Y Activation of Glycogen Phosphorylase- startsGly,a

insulive
,

it does not bind to GPCR

Z I insulin activates protien
Phosphatase-1 (PPI) inactivating
both glycogen Phosphorylase & glylogen
Phosphorylase kinase

2 activating phosphodiesterase
changes CAMP to 51-AMP turning
off Pra

I



Regulation of Glycogen Synthesis

- Glucagon & epinephrine
inactivate glycogen synthasewhile insulin activates it

toPromote glycogen storage

* Phosphorylation at different

to degree of Phosphorylation
fSites

-> inhibition is proportional

Epinephrine

1 Epi binds to an x-agonist
activating a G-protien

2 Signal cascade activation:

6-Protien activates
, Phosphospho

- lipage C

9 IP3
converts PIP

, Da

3 Ils exit mb & stimulates
4 inactivation of glycogen synthase , cat either activates release of cat* at ER by binding
PKC-inactivating glycogensynthase ,

or cat binds to calmodule to IPs gated channels

making it active,activates calmodulin dependent PK , Phosphorylates
glycogen synthase , stopping glycogen synthesis degrading

5 Activation of Glycogen Phosphorylase : cat calmodulin activates it thenPhosphorylating glycogen Phosphogena



I Muscle contraction

ATP is used by myosine ATPase -> ATP to App

Adenylate cyclase converts ADP to Amp-

activing Muscle glycogen Phosphorylase

2 Nerve impulse :

Triggers release of cast from ER

it binds to calmodulin - forms cat= calmodulin

which activates Phosphorylase kinase -
activates glycogen Phosphorylase

3 liver response : Epi-e adenylyl cyclase- ↑ CAMP

PKA- > phosphorylates Phosphorylase kinase -> glycogen breakdown

Regulation of gluconeogenesis

S + Citrate
Notice that AMP & dicates active

Fructose 2,6-bisphosphate ~rebs cycle
inhibits F1,6-BPase So energy is

Produced

↑
car affect transcription factors* PER PKA targets:PKA phosphorylates bifunctional- carboxy
** Glucagon

winage

enzyme same mechanism in page 5

binds to GPCR * pyruvate kinase : inhibits glycolysis
d

activatesadenyly cylase * glycogen synthase : Phosphorylated to

stop glycogen synthesis
Produce CAMP

-> activates PKA Glycogen Phosphorylase Kinase : activated to
increase glycogen



Regulation of gluconeogenesis-c. -

* availability of Glucogenic substrates

Synthesisofenzymes,increasing their concedecreasing
their degredationone

Pyruvate Carboxylase & PEP carboxykinase regulation

->
comes from degrading fatty acids

-> gluconeogenesis need energy

:(3


