
Types of Enzymes 
Regulation

Isozymes

Hexokinase I
VS

Glucokinase

LDH I
VS

LDH V

ALDH I
VS

ALDH II

Inhibition

Irreversible

Covalent Inhibitors

DFP Deriavtives

Sarin Gas

Insecticides: 
Malathion & Parathion

Aspirin (Acetylsalicylic 
Acid)

Transition State 
Analogs

Penicillin

Allopurinol

Methotrexate

Heavy Metals

Mercury (Hg2+)

Lead (Pb2+)

Reversible

Competitive (Vmax 
not changed)

Non-competitive (Km 
not changed)

Conformational 
Changes

Allosteric Regulation 
(Vmax not changed, 

K0.5 changed)

According to 
substrate-effector 

types

Homotropic Heterotropic

Example: ATCase

According to the 
mechanism of effect

Concerted

Sequential

Covalent Modifications

Phophorylation (Ser, 
Thr, Tyr)

PKA and Glycogen 
phosphorylase 

Pathway

Adenylylation (Tyr) Uridylylation (Tyr)

ADP-Ribosylation (Arg, 
Gln, Cys, 

diphthamide-a 
modified His)

Methylation (Glu) Acetylation (Lys)

Protein-Protein 
Interactions

G-Proteins

Monomeric (e.g., RAS) 
(Controlled by GEF 

and GAP)

Trimeric (α-βγ
complex)

Proteolytic Cleavage 
(Zymogens) (“Pro-” 

and “–gen”)

Pepsinogen 
(Autocatalytic)

Trypsinogen

Chymotrypsinogen

Regulation of Amount 
of Enzyme

Regulated Enzyme 
Synthesis (Adaptive-
takes a long time)

Regulated Protein 
Degradation

Non-specific 
Regulation

Temperature

pH (depends on 
number of ionic 

interactions in the 
enzyme)

Principles of Metabolic 
Pathways Regulation

Counter-regulation of 
opposing pathways

Tissue Isozymes
Regulation at the 
Rate-Limiting Step

Regulation at the 
Committed Step

Feedback Regulation

Positive Feedback

Negative Feedback

Feed-Forward 
Regulation (for toxic 

products of the 
pathway)

Enzyme 
Compartmentalization

Lysosomes

Mitochondria

Fatty Acids (Synthesis 
VS Degradation)

Enzyme Complexing

Pyruvate 
dehydrogenase 

Complex


