
        

Citation for published version:
Sattar, FA, Darley, DJ, Politano, F, Woodman, TJ, Threadgill, MD & Lloyd, MD 2012, 'Acyl-CoA -proton
exchange by -methylacyl-CoA racemase' Biochemical Society Conference,2012, Cambridge, UK United
Kingdom, 1/01/12, .

Publication date:
2012

Document Version
Early version, also known as pre-print

Link to publication

University of Bath

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Download date: 13. May. 2019

CORE Metadata, citation and similar papers at core.ac.uk

Provided by University of Bath Research Portal

https://core.ac.uk/display/161913936?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://researchportal.bath.ac.uk/en/publications/acylcoa-proton-exchange-by-methylacylcoa-racemase(47c80cc8-0a1a-4f1b-b50e-b82195c0a98d).html


Unexpected stereoselective exchange of straight-chain fatty acyl-CoA α-protons by human 

α-methylacyl-CoA racemase 1A (P504S) 

F. A. Sattar, D. J. Darley, F. Politano, T. J. Woodman, M. D. Threadgill and M. D. Lloyd 

Medicinal Chemistry, Department of Pharmacy & Pharmacology, University of Bath, 

Claverton Down, Bath BA2 7AY, United Kingdom; M.D.Lloyd@bath.ac.uk 

 

α-Methylacyl-CoA racemase (AMACR; P504S) enzyme levels are increased ~10-fold in 

prostate and other cancers. The enzyme catalyses chiral inversion of 2-methylacyl-CoA 

substrates by removal of the C-2 proton followed by non-stereoselective reprotonation 

resulting in a ~1:1 epimeric mixture of 2S- and 2R-methyl products. AMACR is localized in 

peroxisomes and mitochondria. Both organelles contain straight-chain acyl-CoA esters, 

which are potential substrates for AMACR.  

The present study investigates whether straight-chain acyl-CoA esters are substrates for the 

enzyme. Incubation of decanoyl-CoA with AMACR in the presence of 2H2O resulted in proton 

exchange, as judged by 1H-NMR. The reaction was reversible, as shown by deuterium loss 

from 2,2’-[2H2]-decanoyl-CoA when incubated with AMACR in 1H2O-containing buffer. 

Incubation of 2-[13C1]-decanoyl-CoA with AMACR in the presence of 2H2O showed only one 

proton was exchanged, as judged by the conversion of the substrate 13C-singlet to a triplet in 

the NMR spectrum. Unexpectedly, chiral derivatization of incubation products followed by 1H 

NMR analysis showed that the 2S-proton was exchanged much more frequently than the 

2R-proton. Steady-state kinetic analysis of decanoyl-CoA and S-2-methyldecanoyl-CoA 

esters showed that straight-chain acyl-CoA esters are poor substrates for AMACR, as 

judged by kcat/Km values (114 vs. 37 M-1 s-1). 

Straight-chain acyl-CoA esters are AMACR substrates in vitro, but these results suggest that 

AMACR does not substantially catalyse proton-exchange of straight-chain acyl-CoA 

substrates in vivo.  
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