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Regulation of gene expression by the chromatin remodeling
complex INOS80 in budding yeast Saccharomyces cerevisiae
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Abstract: Epigenetic control plays important roles in regulation of eukaryotic gene
expression, which includes DNA methylation, histone modification, and chromatin
remodeling. Among them, chromatin remodelers function by affecting the binding of
histone-modifying enzymes and transcription factors. The chromatin remodeling complex
INOSO is evolutionarily conserved and it promotes nucleosome sliding and eviction by using
the energy obtained from ATP hydrolysis. In addition to the role in DNA replication and
repair, INO80 regulates the gene expression in budding yeast Saccharomyces cerevisiae by
altering DNA accessibility. This review summarized the classification and composition of
chromatin remodeling complexes in S. cerevisiae and introduced the roles (including
expulsion of RNA polymerase II, response to signaling pathways, and alteration of gene
expression levels) of the multi-subunit complex INO80 in the dynamic regulation of gene
expression. Furthermore, the research progress in the role of INO80 in the response of S.
cerevisiae to environmental stress was reviewed. Studying the functions of INO80 benefits
understanding the delicate metabolic regulation mechanisms in eukaryotes, which provides a
basis for developing microbial metabolic engineering and synthetic biology tools employing
chromatin remodelers and other epigenetic regulators to improve stress tolerance and
fermentation efficiency.

Keywords: chromatin remodeling; INO80; regulation of eukaryotic gene expression; yeast stress
response; epigenetic regulation
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Figure 1

Schematic diagram of the structural domain of the core subunit Ino80 and the interaction with the

modules in the INO80 complex (drawn from literature [10,26,28]). The starting and ending amino acid of the
N-term domain in the core subunit Ino80 is 2 to 100, for the HSA domain is 462 to 598, and the insertion

domain is 1 018 to 1 299.
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HEEAEM, W arp4? P BHRAE 0.4 mmol/L 31348
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F1 INOS80 I EZRTAS S5IFEHIE N N
Table 1

Involvement of INO8O0 subunit mutants in environmental stress response

Mutants  Strain background Stress Duration Phenotype References
arp4°™™ W303 50 °C heat shock 30 min  Increased survival rate [49]
arp4°'*'? W303 0.4 mol/L hydrogen peroxide 180 min Increased survival rate [49]
arp84 BY4741 0.4 mol/L NaCl 30 min  Delayed histone reassembly and elevated [50]
mRNA level of CTT1 and HSP12
arp84 BY4741 37 C lh Decreased nucleosome occupancy of [48]
TPK1
ino804 BY4741 1.5 mmol/L Cu** 24 h Decreased fitness [51]
arp84 BY4741 37 C - Decreased fitness [23]
arp54 BY4741 37 C - Decreased fitness [23]
ies6/ BY4741 37 C - Decreased fitness [23]
ino804 BY4741 37 C - Decreased fitness [23]
arp84 BY4741 0.4 mol/L NaCl 45 min  Prolonged transcription and nucleosome [52]
eviction of stress induced genes
ino804 BY4741 5 nmol/L rapamycin - Increased fitness [46]
ies64 BY4741 5 nmol/L rapamycin - Increased fitness [18]

—: No exact duration in the literature.

di ~, APRS BRKIEZE | 2 A g5 T HakE
MR MR E AL, BB IHA TS R sk
IRITEIE G o BV INOSO &G W B4 W i 1ok 45
B RME RGP, AT
HE A S TR A M, B Ik B
BERIAC IR R, JFBHIEARAAS RNA (956585,
FAlth, 76 37 CIET, arp84 h TPKI JA3I+
IR/ IMA S 7 B SRR, B7 1k TP )3 B
3%, INO80 K S WTE L HH IL T 454 TPK1
o B F R PE R e mE T [ (sulfometuron
methyl, SM)% T 7 A I R ILER A5 F T,
INO80 H-AWHdfiF3] SM i AL rh s ik
SEH R s 1 X, AR R SRS, T s
ARALAER A T INOBO &AW1 11 H2A.Z
BAR AR i INOSO &2 A4 PRt IR 5
AR B JEPE T RS H2A.Z JEo%, TR E @t
HYe 0 5 898 D e sl HA 7 XS B
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Figure 2 Mechanisms of the INO80 complex (INO80C) in regulating nucleosome occupancy and gene
transcription of hyperosmotic shock responsive genes (drawing based on the results from the literature [50,52]).
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