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Glutamine Metabolism Compound Library
Chemical Properties

Biological Description

Description L-glutamine is a non-essential amino acid that is often simply called glutamine. It is
produced by the body. Glutamine is synthesized from NH4+ and glutamate. The
conversion of glutamate to glutamine is regulated by glutamine synthetase (GS) and is a
key step in nitrogen metabolism. Although normally synthesized in adequate amounts,
endogenous glutamine production may be inadequate during periods of metabolic
stress or under the condition of disease.

Glutamine is crucial for many metabolic functions, including protein and glutathione
synthesis, energy production, maintenance of optimal antioxidant status, and immune
function. Glutamine is the main metabolic substrate of macrophages and important for
the function of macrophages; Glutamine is an important biosynthetic precursor for
amino acid, protein and nucleic acid synthesis; Glutamine serves as a source of fuel for
the cells lining the intestines, and without it, these cells may waste away; Glutamine is
significantly involved in the synthesis of glutathione, a very important intracellular
antioxidant and detoxication factor.

Cancer cells undergo a reprogramming of metabolism in order to maintain
bioenergetics, redox status, cell signaling and biosynthesis, in what is often a poorly
vascularized, nutrient-deprived microenvironment. A metabolic characteristic of many
cancer cells is a dependence on an exogenous supply of glutamine, exhibiting
“glutamine addiction”. Glutamine enters the cell through the amino acid transporter,
ASCT2/SLC1A5, and is converted to glutamate in the mitochondria through a
deamination reaction catalyzed by glutaminase (GLS). Glutamate is converted to the TCA
cycle intermediate α-ketoglutarate (α-KG) by either glutamate dehydrogenase (GDH) or
by the alanine or aspartate transaminases (TAs), which produce their corresponding
amino acid in addition to α-KG, a process termed glutaminolysis. Humans express 4
isoforms of glutaminase which is the restriction and initiation enzyme in the
glutaminolytic pathway. GLS encodes 2 types of kidney-type glutaminase with a high
activity and low Km. GLS2 encodes 2 forms of liver-type glutaminase with a low activity
and allosteric regulation.

Glutamine coordinates intracellular signaling to promote cancer growth in addition to
acting as an important substrate for carbon and nitrogen production. For example, MYC
transcriptionally represses miR-23a/b, leading to higher expression of mitochondrial
glutaminase. Glutamine stimulates mTORC1 activity and in turn, impairs autophagy
initiation through the negative regulation of ULK1 by several mechanisms. Thus,
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intervention in glutamine metabolic processes could provide novel approaches to
improve cancer treatment.

TargetMol owns a unique collection of xnum compounds targeting the mainly proteins
and enzymes involved in glutamine metabolism pathway. Glutamine Metabolism
compound library is a useful tool for research in glutamine metabolic processes and
drug discovery.
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