
2025/06/29 03:31 1/2 Glycogen phosphorylase

Neurosurgery Wiki - https://neurosurgerywiki.com/wiki/

Glycogen phosphorylase

Glycogen phosphorylase is a key enzyme in carbohydrate metabolism that catalyzes the breakdown
of glycogen into glucose-1-phosphate (G1P), the first step in glycogenolysis. It is found in various
tissues, with isoforms adapted to their specific metabolic needs.

—

### Isoforms - PYGL (Liver Isoform):

Predominantly in the liver.1.
Plays a central role in maintaining blood glucose levels during fasting.2.
Regulated by hormones such as glucagon and epinephrine.3.

- PYGM (Muscle Isoform):

Found in skeletal muscle.1.
Provides glucose for glycolysis during muscle contraction.2.
Activated by AMP, calcium, and epinephrine.3.

- PYGB (Brain Isoform):

Expressed in the brain and other tissues.1.
Potentially involved in local energy regulation.2.

—

### Structure - Composition: A homodimer or homotetramer, depending on the species and
isoform. - Active Sites: Binds glycogen, phosphate, and allosteric effectors. - Regulatory Sites:
Binding domains for ATP, AMP, glucose, and other molecules.

—

### Function - Catalysis: Glycogen phosphorylase cleaves α-1,4 glycosidic bonds at the non-
reducing ends of glycogen using inorganic phosphate, producing G1P. - Regulation:

Phosphorylation: Enzyme activity is regulated by reversible phosphorylation, mediated by1.
phosphorylase kinase (active “a” form) and dephosphorylation by protein phosphatase-1
(inactive “b” form).
Allosteric Modulation:2.

Activators: AMP (indicates low energy), calcium (in muscle).1.
Inhibitors: ATP, glucose-6-phosphate, and glucose.2.

—

### Clinical Relevance - Glycogen Storage Diseases (GSDs):

GSD Type VI (Hers Disease): Caused by mutations in the liver isoform PYGL, leading to1.
hypoglycemia and glycogen accumulation in the liver.
GSD Type V (McArdle Disease): Due to PYGM mutations, resulting in exercise intolerance2.
and muscle cramps.
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- Metabolic Disorders:

Altered glycogen phosphorylase activity is implicated in diabetes and metabolic syndrome,1.
where abnormal glycogen storage or mobilization affects glucose homeostasis.

—

### Therapeutic Insights - Diabetes and Metabolic Disorders:

Glycogen phosphorylase inhibitors are being explored as potential treatments to control glucose1.
output from the liver in diabetic patients.

- Muscle Disorders:

Understanding PYGM regulation can inform strategies for managing muscle-related glycogen1.
storage diseases.

—

### Research Directions - Investigating tissue-specific regulation and post-translational
modifications. - Developing small-molecule modulators targeting specific isoforms. - Exploring roles in
non-classical tissues like the brain.

Would you like detailed insights into any of these aspects or related pathways?
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