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Abstract  

Serine hydroxymethyltransferase (SHMT) is a pivotal enzyme in one-carbon metabolism that 

catalyses the reversible conversion of serine and tetrahydrofolate into glycine and 

methylenetetrahydrofolate. It exists in cytosolic (SHMT1) and mitochondrial (SHMT2) isoforms. 

Research on one-carbon metabolism in cancer cell lines has shown that SHMT1 preferentially 

catalyses serine synthesis, whereas in mitochondria SHMT2 is involved in serine breakdown. 

Recent research has focused on the identification of inhibitors that bind at the folate pocket. We 

have previously found that a representative derivative of the pyrazolopyran scaffold, namely 2.12, 

inhibits both SHMT isoforms, with a preference for SHMT1, causing apoptosis in lung cancer cell 

lines. Here we show that the affinity of 2.12 for SHMT depends on the identity of the amino acid 

substrate bound to the enzyme. The dissociation constant of 2.12 is 50-fold lower when it binds to 

SHMT1 enzyme-serine complex, as compared to the enzyme-glycine complex. Evidence is 
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