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Myosin Acetylation Modulates Sarcomere Structure and Function
The calcium-sensitive sarcomeric complex is the key
mechanochemical transducing unit in muscle cells. It contains
myosin, actin, tromomyosin, and three different troponins,
one of which, troponin C, binds calcium and facilitates myosin
binding to F-actin. The functional sarcomere is controlled
by calcium levels which vary due to calcium influx caused by
electrical signals acting on the sarcoplasmic reticulum RyR2
receptor channels1. Another level of control is applied by kinases
such as myosin light-chain kinase [MLCK], myosin light chain 2
[MLC2], and cAMP-dependent protein kinase [PKA]2,3 which
phosphorylate components of the sarcomere. Recently, other
forms of regulation have been added to this repertoire such
as acetylation, methylation, oxidation, and ubiquitination4,5.
The importance of acetylation has recently been elevated by
the utilization of histone deacetylase (HDAC) inhibitors in
pre-clinical research and the treatment of hypertrophic heart
disease6,7, as well as the discovery of several critical acetylated
forms of myosin amino acids that need to be modified in order
for the sarcomere to function correctly8,9.
While studying HDAC inhibitors in cardiac function, Dr. Mahesh
Gupta’s laboratory showed that acetylation is important for
sarcomere function. The researchers reported that both a
histone acetyl transferase (HAT; p300/CBP-associated factor
[PCAF]) and a HDAC (HDAC4) are localized to the sarcomere
matrix and that a HDAC inhibitor increases force generation
in treated myofilaments8. In 2011, Dr. Gupta’s laboratory went
on to show that an additional HDAC (HDAC3) is associated
with cardiac sarcomeres9. Using a broad spectrum anti-acetyl
antibody, the researchers determined that one of the acetylated
proteins is myosin. Recently, Foster et al10 reported that in an
initial acetylome of porcine heart proteins, 240 proteins were
modified on 994 lysine residues with myosin acetylated on
many different lysine amino acids. In fact, myosin is the most
highly acetylated protein found to date with 49 acetylated
lysine residues10. Modified lysine residues occurred in the
actin binding region as well as the coiled-coil tail and the hinge
regions of myosin (see Fig. 1).
Given the prominence of myosin as a target for acetylation in
cardiomyocytes, further biochemical and functional studies
were undertaken. In vitro acetylation of myosin by the PCAF

HAT revealed two lysine amino acids which could be acetylated
(K549 and K633), both of which lie in the head domain, either
adjacent to the actin binding site (K549) or the force generating
hinge region (K633), placing them in a position to influence the
critical functions of myosin9. The K549 modification was further
confirmed with in vivo samples, whereas the K633 modification
could not be detected in vivo. Enzyme kinetic analysis of in vitro
modified myosin preparations revealed both a 30% decrease in
Km and a 20-36% increase in motility of actin filaments, both
of which could have substantial effects on in vivo functional
activity. This type of experiment needs more detailed analyses
with regard to enzyme kinetics and quantitative measurement
of specifically modified amino acid sites.
In a model of cardiac stress/dysfunction, such as aortic
constriction for 6 weeks, myosin acetylation was shown
to increase at least ten-fold over control levels9. In other
experiments with isoproterenol (hypertrophic agonist),
acetylation increased 30% over three days, which preceded
changes in isoform expression and hypertrophy due to stress.

Figure 1: Schematic representation of myosin structure and the positions
of published acetylation sites. Foster et al.'s10 findings are depicted as
yellow lysine amino acids, whereas Samant et al.'s9 are shown as green
lysine groups. Note that acetylation covers all of the important functional
areas of myosin from actin and ATP binding to the hinge region and even
the coiled-coil tail.
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Anti-Acetyl Lysine Antibody

Myosin and Actin Proteins

Highly robust Anti-Acetyl Lysine Antibody recognizes a wide range
of acetylated proteins in IP, WB, ChIP, and IF applications. This
antibody has many advantages when compared to other commercially available antibodies on the market. See for yourself
by scanning the QR code or visiting www.cytoskeleton.com/aac01

Unlabeled Actins

Source

Actin Protein

Rabbit skeletal
muscle
Rabbit skeletal
muscle
Bovine cardiac
muscle
Smooth muscle,
chicken gizzard
Human platelet,
non-muscle

Actin Protein

Antibodies

Applications

Reactivity

Cat. #

Amount

Anti-Acetyl Lysine Antibody
Mouse Monoclonal IgG2b

WB, IF, IP, ChIP

All Species

AAC01-S
AAC01

1 x 25 µl
1 x 200 µl

Myosin and Actin Kits

Actin Protein
Actin Protein
Actin Protein

Purity
>99%
>95%
>99%
>99%
>99%

Cat. #

Amount

AKL99-A
AKL99-C
AKL95-B
AKL95-C
AD99-A
AD99-B
AS99-A
AS99-B
APHL99-A
APHL99-E

4 x 250 µg
5 x 1 mg
1 x 1 mg
5 x 1 mg
1 x 1 mg
5 x 1 mg
1 x 1 mg
5 x 1 mg
2 x 250 µg
5 x 1 mg

Pre-formed Actin Filaments

Rabbit skeletal
muscle

>99%

AKF99-A
AKF99-B

1 x 1 mg
5 x 1 mg

Bovine

>85%

CS-TFC01

1 x 1 mg

Product

Cat. #

Amount

Actin Thin Filaments (cardiac)
Calcium sensitive complex of
F-actin, tropomyosin a/b &
Troponin C,I,T

F-actin Visualization Biochem Kit™

BK005

300 assays

Myosin S1 fragment (cardiac)

Bovine

>85%

CS-MYS03

1 x 250 µg
1 x 1 mg

G-actin/F-actin In Vivo Biochem Kit™

BK037

30-100 assays

Myosin S1 fragment (skeletal)

Rabbit

>85%

CS-MYS04

1 x 250 µg

Actin Binding Protein Spin-Down Assay Biochem Kit™ Muscle

BK001

30-100 assays

Actin Binding Protein Spin-Down Assay Biochem Kit™ Non-muscle

BK013

30-100 assays

Myosin S1 fragment (smooth)

Chicken

>85%

CS-MYS05

1 x 250 µg

Actin Polymerization Biochem Kit™

BK003

30-100 assays

Bovine

>85%

CS-MYS06

1 x 250 µg

F-actin Visualization Biochem Kit™

BK005

300 assays

Myosin S1 fragment (spleen
non-muscle)

ATPase ELIPA™ (enzyme linked, colorimetric)

BK051

96 assays

Myosin II Skeletal Muscle
Protein

Rabbit

>85%

MY02-A
MY02-B

5 x 1 mg
20 x 1 mg

CytoPhos™ Phosphate Assay (end point assay)

BK054

1000 assays

Myosin Cardiac Muscle Protein

Bovine

>85%

MY03-A
MY03-B

5 x 1 mg
20 x 1 mg

GTPase ELIPA™ (enzyme linked, colorimetric)

BK052

96 assays

Kinesin ELIPA™ Biochem Kit

BK060

96 assays

Heavy Meromyosin Skeletal
Muscle Protein

Rabbit

>85%

MH01-A

4 x 50 µg

Kinesin ATPase End Point Assay

BK053

1000 assays

Tropomyosin / Troponin
Complex Cardiac tropomyosina/b Bovine
and Troponin C,I,T

>60%

CS-TT05

1 x 1 mg
1 x 5 mg

www.cytoskeleton.com

