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SHMT2, short for Serine Hydroxymethyltransferase 2, is an enzyme encoded by the SHMT2 gene. This
enzyme plays a crucial role in cellular metabolism, specifically in the interconversion of serine and
glycine, two amino acids that are essential for various biological processes.

Here are some key points about SHMT2:

Metabolic Pathway: SHMT2 is part of the one-carbon metabolism pathway, which is responsible for the
transfer of one-carbon units (methyl groups) in various biochemical reactions. One-carbon metabolism
is essential for the synthesis of nucleotides (the building blocks of DNA and RNA), amino acids, and
other important molecules.

Serine to Glycine Conversion: One of the primary functions of SHMT2 is to catalyze the conversion of
serine to glycine. This reaction involves the transfer of a one-carbon unit from serine to
tetrahydrofolate (THF), producing glycine and 5,10-methylene-THF. This reaction is important for
providing a source of glycine for protein and nucleotide synthesis.

Mitochondrial Localization: SHMT2 is primarily localized in the mitochondria of cells, the energy-
producing organelles. Its mitochondrial location is significant because it connects serine and glycine
metabolism to mitochondrial processes, including the tricarboxylic acid (TCA) cycle and oxidative
phosphorylation.

Role in Cancer: Dysregulation of one-carbon metabolism, including the activity of SHMT2, has been
observed in cancer. Cancer cells often exhibit increased demand for nucleotide synthesis, and
enzymes like SHMT2 are upregulated to support this demand. Targeting one-carbon metabolism
pathways, including SHMT2, is an area of interest in cancer research for potential therapeutic
interventions.

Neurological Implications: One-carbon metabolism and enzymes like SHMT2 also have implications in
neurological health. Serine and glycine are essential for the synthesis of neurotransmitters like
glycine and purines, which are important for brain function.

Developmental and Nutritional Roles: SHMT2 is critical for proper development and growth. It is also
sensitive to dietary factors, as serine and glycine are obtained through the diet and can influence the
enzyme's activity.

Overall, SHMT2 plays a central role in the metabolism of serine and glycine, which are essential for
nucleotide synthesis, protein synthesis, and various other cellular processes. Its involvement in both
normal cellular functions and disease processes, such as cancer, makes it a subject of significant
research interest in molecular biology and biochemistry.
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