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Histone acetylation and its role in the regulation of gene
expression in Saccharomyces cerevisiae
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Abstract: In eukaryotes, histone modifications that induce chromatin remodeling are an im-
portant mechanism of epigenetic regulation, and acetylation is a crucial form of such modifi-
cation. In general, the g-amino groups of lysine residues of histone N-termini are subject to
acetylation, which affects the structure of nucleosome. The acetylation status of histones is
controlled by two kinds of functionally antagonistic enzymes, acetyltransferases and deacety-
lases, which are responsible for acetylation and deacetylation of histones, respectively. Each
enzyme has several homologs in the cell that modify different residues of histones. Further-
more, combined with other factors, histone acetylation regulates gene expression at the epige-
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netic level. In this review, we summarized latest research on the classification of acetyltrans-
ferases and deacetylases together with their functional characteristics regarding gene regula-
tion in the eukaryotic model organism Saccharomyces cerevisiae.

Keywords: Saccharomyces cerevisiae, Histone, Acetylation modification, Gene regulation, Epi-

genetics
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Fig. 1 Known sites of histone modifications and some of the modifying enzymes in Saccharomyces cerevisiae!®
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Table 1 Classification and characteristics of HAT families in Saccharomyces cerevisiae

HATs families HATs in S. cerevisiae HAT complex Substrate Function
SAE H3/H2B Coactivator
Gens ADA Ha4 DNA Repair
SLIK /SALSA P
Histone deposition
GNAT Hatl HAT-B H4/H2A Chromatin assembly
Gene silencing
Elongator
ElEs ST ARl Chromatin remodeling
Hpa2 H3/H4 Unknown
- gllé ? :’IO " :g AJHA '(I;La:?i(;rcl Ipetlon activation
MYST DNA Repair
Sas2 SAS H4 Gene silencing
Sas3 NuA3 H3 Transcription activation and elongation
Genome stability
DIl Rl 9 transcription elongation
Basal TFs Tafl TFIID H3 Transcription initiation
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IRZEMI, 5 SAGA S /IME LB LA
X5 (2) Adaz2p FEHIIXIR, 256 1 sk s A+
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K11, K16 LKA H3 1Y K9, K14, K18,
K23, K27 {i i) Ak (&l 1), Genbp AR AL
WA S AR RN 7454, 4l 3 MaEMThfe
YA IR ETEME 54 SAGA. ADA Fi
SLIK/SALSA, [, Gensp A8 s A1
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