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Glycolysis and Glycolytic Enzymes
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@ LQ(' NADH + 2H*

1,3-Bisphosphoglycerate (2)

2 ADP

@ k’ZI\TP

3-Phosphoglycerate (2)

@

2-Phosphoglycerate (2)

o

Phosphoenolpyruvate (2)
2 ADP
2 ATP

Pyruvate (2)

ENZYMES

@ Hexokinase
@ Phosphoglucose isomerase

@ Phosphofructokinase-1

@ Aldolase

@ Triosephosphate isomerase
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@ Glyceraldehyde 3-phosphate
dehydrogenase

@ Phosphoglycerate kinase
Phosphoglyceromutase

@ Enolase
Pyruvate kinase

PRODUCTS

2 ATP 2 Pyruvate

2 NADH
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Glycolysis
Reactions and Regulation
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General Stages of Metabolism

Stage I:

P — Proteins Polysaccharides ‘ Lipids
Hydrolysis of

complex molecules
to their component
building blocks

Glycerol,
Stage II; fatty acids

Conversion of building

blocks to acetyl CoA

(or other simple

intermediates) Acetyl CoA

Stage IlI: —L
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Types of Metabolic
Pathways

velnerior~ ) U ol ol Bole
@0(\‘@1&&(@/\/\ (A.@ ) — Liz>

Energy-yielding Complex
nutrients molecules

.|| Carbohydrates
Fats
Proteins

Proteins
Polysaccharides
Lipids
Nucleic acids

Chemical
energy

Energy-poor
end products

CO,
H,0
NH,

Precursor
molecules

Amino acids
Sugars
Fatty acids
Nitrogenous
bases




e Signals from within the cell

Regulation of Metabolism

— Substrate availability, product

inhibition, allosteric

— Rapid response, moment to

moment

Communication between cells

(intercellular)

— Slower response, longer range

integration

* Second messenger

— Ca?* [ phosphatidylinositol system
— Adenylcyclase system

Synaptic signaling

Target
cell
(&) }
Nerve
cell Neuro-

transmitter

Endocrine signaling

®

1t Target
[ cell

Hormone
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Y— Blood vessel | |/
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Direct contact

Gap
* junction
Signaling ‘\Target
cell cells

Commonly used mechanisms of

communication between cells
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Communication between Cells through Receptors-

GPCR
[ The extracellular domain contains G protel n-cou pled
the binding site for a ligand
(a hormone or neurotransmitter). receptor of plasma

membrane
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: Unoccupied receptor does « Subunit of G i
. - - -protein
n not interact with G,-protein. dissociates and activates

Extra-
cellular () Hormone or neuro-
space transmitter

Cell membrane

cAMP + PP,

When hormone is no longer
presemt, the receptor reverts
fo resting state, GTP on the

o« subunit is hydrolyzed

to GDP, and adenylyl! cyclase
Is deactivated.
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Cytosol

Occupied receptor changes
shape and interacts with

G, -protein. G,-Protein releases
GDP and binds GTP.
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o Active catalytic unit
of protein kinase
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GLYCOLYSIS

v'Breakdown of glucose to pyruvate
Pathway characteristics

» Universal Pathway: In all cell types
» Generation of ATP
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» Anabolic Pathway: anaershy,. cespdtiou
Q — biosynthetic precursors
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The Two Phases of the glycolytic Pathway

1 Glucose (C6)
Preparative L ATP
Phase 1 ATP
1 Fructose 1,6 bisphosphate (C6)
el bl ==

Cety —y sy =) =2 Triose Phosphate (C3)
(s st vlenvical )

2 NADH
ATP-generating 2 ATP
Phase 2 ATP
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Types of Glycolytic Reactions

Phosphoryl transfer
Isomerization
Cleavage

Oxidation reduction
Phosphoryl shift
Dehydration
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Steps of Glycolysis
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Glucose 5G5S D52l Glucose 6-phosphate Leasutt) =ey \
) G Lo (G-6P) 5 (a2
Occurrence In all tissues In liver
Km <0.02 mM 10-20 mM
Specificity Glc., Fruc, Man, Gal Glc.
induction Not induced I insulin, Glc

Function At any glucose level Only > 100 mg/dI
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