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Abstract 

Histone deacetylases (HDACs) are Zn +-dependent hydrolase enzymes that play a role in the 

epigenetic control of gene expression. HDACs ‒  and  (class I HDACs) cleave ε-N-acetyllysine 

(Kac) modifications of histones leading to gene repression. HDACs , ,  and  (class IIa 

HDACs) are non-catalytic proteins that recognize Kac residues and recruit other epigenetic 

effectors to them. HDACs  and  (class IIb HDACs) are cytosolic deacetylases, and the last 

enzyme identified, HDAC  (class IV HDAC) is a nuclear isozyme with no relevant function 

reported thus far. Class I HDACs regulate cell differentiation among other processes, and 

inhibitors of these enzymes are employed for the treatment of cancer and are potential 

candidates for the treatment of neurodegenerative diseases. In addition, class IIa and class IIb 

HDACs are also regarded for cancer treatment. However, few isozyme-selective tools are 

available, which impedes elucidating individual HDAC functions, therapeutic pathways and, as 

a consequence, drug development. 

HDAC ligands were obtained via chemical editing of histone-based peptides with Zn +-binding 

group (ZBG) moieties. Microarrays of peptides bearing a hydroxamic acid ZBG warhead were 

employed for mapping class I HDAC interactions across histones and for the investigation of 

isozyme-selective motifs. Unfortunately, microarray data could not be reproduced in validation 

assays, and hydroxamic acid-containing peptides did not act as surrogates of HDAC substrates 

as hypothesized. Peptide ligands for class IIa HDACs were synthesized using trifluoromethyl 

ketone ZBGs. These peptides displayed nanomolar potency against all class IIa HDACs and 

HDAC , and future peptide sequence editing will pave the way for the development of class IIa 

isozyme-selective tools. 

A robust HDAC  in vitro assay was developed taking advantage of its ability to hydrolyze long-

chain acyl modifications of lysine. Common HDAC probes were found inactive, and a novel 

scaffold was proposed for selective probe development. The kinetic mechanism of inhibition of 

common HDAC probes against class I HDACs was also investigated. Unexpectedly, hydroxamic 

acid-containing small molecules were shown to display slow, tight-binding kinetics, which 

provides new insight into the action of HDAC inhibitors in use.  


