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Histone acetylation
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Paradoxical Effects of
HDAC inhibitors:

Kook et al., J Clin Invest 2003

Class | HDAC inhibitor blocks TAC-

induced cardiac hypertrophy

Kee et al., Circulation, 2006

Activation of HDAC2 by HSP70

Kee & Eom et al., Circ Res 2008

KLF4 is a downstream of HDAC2
Kee & Kook, J Mol Cell Cardiol 2009

CK2a1-induced Hdac2 S394
phosphorylation & activation

Eom et al., Circulation, 2011

Class Il: anti-hypertrophic vs
Class I: pro-hypertrophic

Kee & Kook, J Biomed Biotechnol 2011
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Figure 8. The mechanism of CK2a1/HDAC2 S394 phosphoryla-
tion in response to hypertrophic stimuli. CK indicates casein

kinase; HDAC, histone deacetylase.




PTM of HDACs and their implications in CV diseases
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Regulation of acetylation of

HDAC2 by pCAF/HDACS in
cardiac hypertrophy







Hypertrophic stresses acetylate HDAC2
HDAC2 acetylation results in HDAC2 activation
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HDAC2 K75 is an acetylation target
and is required for HDAC2 activation
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HDAC2 K75R blunts agonist-induced hypertrophy

I

ha
o

[3H]—Leucine incorporation
(fold change)

0.0 -

2.9 1

—
L=
L

0.5 1

I

PE —

NS

+

NS

+ -+

Ad-GFP Ad-Hdac2 Ad-Hdac2
wit K75R

Leucine incorporation

(protein synthesis) assay

@

Cell size (fold change)

—
n
i

—
(=]
L

=
(3}
N

0.0 -

i

PE— + — + — +

Ad-GFP Ad-Hdac2 Ad-Hdac?
wi K75R

Direct cardiomyocyte
size measurement
after fluorescent ICC

hypertrophic stress

K75 acetylation

HDAC2 activity ™

Hypertrophic
phenotypes






Hypothesis: acetylation vs phosphorylation
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HDAC2 phosphorylation is reduced in K75R
HDAC2 acetylation is NOT affected by S394A
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HDAC2 S394 phosphorylation is required in acetylation-
mediated HDAC2 activation & cardiac hypertrophy

hypertrophic stress
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Which HDAC ???
HDAC2 interacts
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HDACs interplays with
HDAC2 to regulate cardiac
hypertrophy

LMB

HDAC2 K75Q

HDAC2-induced hypertrophy is
blocked by enhancing
HDACS action
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Figure 7. Working hypothesis. |n the basal condition, HDAC5
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Part 2

PP2A/HSP70 dynamically

regulates HDAC2
phosphorylation




Hypothesis

Phosphorylation regulation mechanism other than CK2a2?
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PP2A binds to biitde> phosphorylates HDAC2
PP2A inhibits HDAC2 activity
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PP2CA inhibits cardiac hypertrophy
by dephosphorylating HDAC4 (Ling et al., 2012)
by dephosphorylating HDAC2 ?

CKIP-1 Inhibits Cardiac Hypertrophy by Regulating Class 11
Histone Deacetylase Phosphorylation Through Recruiting PP2A
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PP2CA dissociates from HDAC2 bitigpleythypkitsipéds stress

or by HDAC2 acetylation
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Phospho-HDAC2-specific binding partners

Protein-precipitation with biotinylated peptide

Bait: (biotin-conjugated) 15 amino acid-long peptide of HDAC2 flaking S394A (S->A, negative)

Prey: mouse heart lysates
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HSP7o preferentially binds to phosphorylated HDAC2
HSP7o is required for phosphorylation of HDAC2
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HSP7o interferes with binding of
PP2CA to HDAC2

HSP70 protects HDAC2 activity
from PP2CA
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HDAC2 K75 acetylation is required for binding of HSP70 to HDAC2
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