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Abstract

Glycogen phosphorylase b breaks down 
glycogen into glucose-1-phosphate that eventually enters 
the citric acid cycle to produce energy. Glutamine is an 
amino acid that the body cannot sufficiently synthesize in 
times of  stress. After vigorous exercise, glutamine stores in 
the body are depleted and this supplement is meant to 
rapidly replenish those stores so that muscle breakdown is 
conserved. A kinetic assay was performed to test the effects 
of  glutamine on GPb. Glutamine activates glycogen 
phosphorylase b by raising its ability to bind glycogen. 
Glutamine can be used to increase the accessible energy 
molecules available to the body.

Background

Structure of L-Glutamine
3D structure of Glycogen 
Phosphorylase b in the active R state. 
From: http://www.rcsb.org/structure/3E3N

Mechanism of Glycogen Phosphorylase
From: https://en.wikipedia.org/wiki/File:Glycogen_phosphorylase_stereo.png

Aim of Study Approach

Examine the kinetic effects of  L-
Glutamine on Glycogen 
Phosphorylase b.

Use kinetic assays to observe the 
conversion of  glucose-1-phosphate 
into glycogen and inorganic 
phosphate under different 
concentrations. This was measured 
using UV-vis spectroscopy.

Results
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0mM AMP

2mM AMP

4mM AMP

1mM AMP

[AMP] Vmax Km
0mM 0.48 0
1mM 1.17 39.83
2mM 1.24 34.63
4mM 1.58 64.26
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Effect of L-Glutamine

0mM L-Glutamine

2mM L-Glutamine
4mM L-Glutamine

[L-Glutamine] Vmax Km
0mM 1.44 5.74
2mM 1.36 3.16
4mM 1.33 1.63

Conclusion Future Directions

Acknowledgements

AMP acts as an inhibitor as indicated by 
the increased Vmax and Km values seen 
with increasing AMP concentrations. L-
Glutamine acts an activator as indicated by 
the decreased Vmax and Km values seen 
with increasing effector concentrations. 
Inhibitors compete with glycogen 
phosphorylase b, reducing its ability to react 
with glycogen and inorganic phosphate. 
Activators increase glycogen phosphorylase 
b’s ability to react with glycogen. 

Further study the effects on L-Glutamine 
on different enzymes within muscle tissue 
to better understand its effects on muscle 
repair systems.
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