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acyl transfer in thermodynamically unfavourable reactions [5]. Acyl-
CoA metabolites are conserved throughout biological kingdoms and
across evolution [6], and thioesters are proposed as a biochemical
basis for primordial metabolism [7,8]. Although the acyl-groups in
acyl-CoAs are commonly derived from short-chain mono- or di-
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indicating the presence of succinyl-CoA in the cytosol and nucleus
[28e30]. Indeed, effective export of succinyl-CoA precursors from the
mitochondria is supported by studies in SDH-deficient cells, which
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could plausibly participate in the pathogenesis of such diseases.
Specific regulation of butyryl-CoA metabolism in the nucleus has not
yet been defined, and elucidating its nuclear abundance and regulation
compared to acetyl-CoA and other acyl-CoAs will aid in understanding
the role of butyryl-CoA in communicating nutritional cues to chromatin.

6. OTHER ACYL-COAS THAT MODIFY HISTONES

6.1. Malonyl-CoA
Malonyl-CoA is a three-carbon product of acetyl-CoA carboxylation by
acetyl-CoA carboxylase (ACC) in the cytosol and a major substrate for
fatty acid synthesis [149]. Malonyl-CoA is also an inhibitor of carnitine
palmitoyltransferase 1 (CPT1). CPT1 is located on the outer mito-
chondrial membrane and catalyses the initial step in the mitochondrial
import of long-chain fatty acids for b-oxidation. Thus, malonyl-CoA
plays a critical role in preventing fatty acid synthesis and oxidation
from occurring simultaneously in a futile cycle [150]. In the mito-
chondria, malonyl-CoA is an intermediate in the less well-recognised
process of mitochondrial fatty acid synthesis [151], and mitochon-
drial malonyl-CoA can be generated from malonate by Acyl-CoA syn-
thetase family member 3 (ACSF3) [152]. Decarboxylation of malonyl-
CoA to acetyl-CoA by malonyl CoA decarboxylase (MCD) may also
occur in the mitochondrial and cytosolic compartments [153].
Lysine malonylation occurs predominantly non-enzymatically and is
removed by SIRT5 [64,67,75,154,155]. Functional studies highlight
malonyl-CoA as a reactive thioester metabolite that can modify and
inhibit glycolytic enzyme activity [64], although examination of
hypermalonylation in isolated mitochondria from SIRT5 and MCD
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