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Editorial

SMYD1 belongs to a family of SET and MYND domain-
containing proteins. SET domain is an evolutionarily conserved
domain responsible for protein lysine methylation [1]. MYND
domain is a protein—protein interaction module involved in
corepressor complex recruitment [2]. SMYD1 is important for heart
and muscle development. SMYD1 knockout in mice results in early
embryonic lethality due to disruption of cardiac differentiation
and morphogenesis [3]. Similar results have been observed in
zebrafish, in which knockdown of SMYD1 causes severe myofibrillar
disorganization and malfunction of cardiac and skeletal muscles [4].

SMYDI1 is involved in early cardiogenesis via the Isll-
dependent transcriptional network [5]. This network is critical for
the development of the secondary heart field, contributing to the
outflow tract and right ventricular myocardium, endocardium, and
smooth muscle of the great vessels [6]. SMYD1 may regulate gene
transcription through direct histone modification. H3K4 methylation
by SMYD1 suggests its role as a transcriptional activator in epigenetic
gene regulation [4,7,8]. SMYD1 also has transcriptional repressive
activity and could repress its target genes via recruiting repressors or
repression complexes. SMYD1 associates with multiple repression
complexes suchas N-CoRand Sin3 [3]. SMYD1 also binds to classTand
class IT histone deacetylases (HDAC) [3]. Addition of TSA, an HDAC
inhibitor, inhibits SMYD1 repressive activity [3]. These data indicate
that SMYD1 is an important myogenic factor involved in a highly
coordinated transcriptional network that regulates cardiogenesis and
myogenesis [9]. This also makes SMYD1 an interesting candidate
for the control of cardiac growth and differentiation, as it could be
useful in initiating or sustaining the cardiogenic program in cardiac
regenerative medicine.

Current research is in favor of the role of SMYDI in cardiac
muscle development. Whether it is also involved in the vascular
component of the cardiovascular system is unknown. SMYDI is a
direct transcriptional target of MEF2C, a central muscle enhancer,
and regulates the expression of HAND2, a transcriptional factor
specific to right ventricle [3,10]. The presence of serum responsible
factor (SRF) binding sites in the SMYDI promoter suggests that
SMYDI also functions as a downstream regulator of SRF and acts
in the same regulatory cascade involving SRF [11]. SRF, the master

regulator of the contractile apparatus, plays a crucial role in cellular
migration and cytoskeleton biology [12]. Note that both MEF2C and
SRF have a significant functional role in the vasculature. MEF2C is
expressed in endothelial cells in vivo and in vitro [13,14]. Targeted
deletion of MEF2C in mice leads to severe vascular defects due to the
mispatterning of endothelial cells in the primitive vascular plexus [15].
SREF is required for angiogenic remodeling and vessel maintenance.
Endothelial-specific ablation of SRF causes hemorrhaging, yolk sac
vascular failure, and embryonic lethality [16]. In addition, SMYD1
expression is regulated by hepatoma-derived growth factor (HDGF).
HDGEF represses SMYDI1 gene transcription through binding to the
SMYD1 promoter and recruiting the transcriptional corepressor
C-terminal binding protein CtBP [17,18]. HDGF is a nuclear
protein with mitogenic and angiogenic activity [19]. HDGF is highly
expressed in heart and vasculature and stimulates smooth muscle
cell growth after vascular injury [19]. HDGF also has mitogenic and
angiogenic roles in pulmonary endothelial cells and aortic endothelial
cells [20,21]. Re-expression of HDGF in vascular smooth muscle cells
in vivo correlates with human atherosclerosis [19]. These data indicate
that SMYD1 may be involved in vasculogenesis and functions as a
downstream effector in MEF2C, SRF, or HDGF-mediated angiogenic
pathways.

We have shown that SMYD1 is expressed in bone marrow-derived
endothelial progenitor cells (EPC) (unpublished data). This suggests
that SMYD1 may play a role in regulating EPC function. EPCs are
blood-circulating progenitor cells with the ability to differentiate
into endothelial cells, the cells that form the lining of blood vessels.
Growing evidence indicates that EPCs contribute to endothelial
repair and neovascularization [22-24]. Impaired EPC homing and
mobilization affect vascular homeostasis and also compensatory
angiogenesis [25,26]. In response to tissue ischemia or endothelial
damage, EPCs are mobilized from the bone marrow into the
circulation and home to sites of vascular injury where they contribute
to new blood vessel formation and repair endothelial damage. Patients
with reduced EPC levels are at increased risk for cardiovascular
events and death [27,28]. Augmentation of circulating EPCs results
in improved coronary collateral development in coronary artery
disease [29]. In addition, the number and function of endothelial
progenitor cells correlate inversely with cardiovascular risk factors
such as cigarette smoking, diabetes, hypertension, and high blood
cholesterol [28,30,31]. Deterioration of endogenous EPC function
with age is associated with decreased capacity for neovascularization
and reduced endothelialization of vascular lesions, facilitating
the development and progression of atherosclerotic disease [32].
Therefore, studying the mechanisms controlling EPC mobilization,
homing, and differentiation into endothelial lineage is of therapeutic
and clinical significance. Uncovering the role of SMYDI in EPC
biology could provide innovative fundamental understanding of EPC
neovascularization pathways and expand the role of SMYD1 into the
vasculature.

Awustin Biomark Diagn - Volume 1 Issue 1 - 2014
Submit your Manuscript | www.austinpublishinggroup.com
Yang and Li. © All rights are reserved

Citation: Yang Z and Li C. Is Smyd1 Involved in Vasculature?. Austin Biomark Diagn. 2014;1(1): 2.



Zhe Yang and Chunying Li

Austin Publishing Group

References

1.

10.

11.

12.

13.

14.

15

16.

Berger SL. The complex language of chromatin regulation during transcription.
Nature. 2007; 447: 407-412.

LiuY, Chen W, Gaudet J, Cheney MD, Roudaia L, Cierpicki T. Structural basis
for recognition of SMRT/N-CoR by the MYND domain and its contribution to
AML1/ETO’s activity. Cancer Cell. 2007; 11: 483-497.

Gottlieb PD, Pierce SA, Sims RJ, Yamagishi H, Weihe EK, Harriss JV. Bop
encodes a muscle-restricted protein containing MYND and SET domains and
is essential for cardiac differentiation and morphogenesis. Nat Genet. 2002;
31: 25-32.

Tan X, RotllantJ, LiH, De Deyne P, Du SJ. SmyD, a histone methyltransferase,
is required for myofibril organization and muscle contraction in zebrafish
embryos. Proc Natl Acad Sci. 2006; 103: 2713-2718.

Kwon C, Qian L, Cheng P, Nigam V, Arnold J, Srivastava D. A regulatory
pathway involving Notchl/beta-catenin/Isll determines cardiac progenitor
cell fate. Nat Cell Biol. 2009; 11: 951-957.

Laugwitz KL, Moretti A, Caron L, Nakano A, Chien KR. Islet1 cardiovascular
progenitors: a single source for heart lineages? Development. 2008; 135:
193-205.

Gottlieb PD, Pierce SA, Sims RJ, Yamagishi H, Weihe EK, Harriss JV. Bop
encodes a muscle-restricted protein containing MYND and SET domains and
is essential for cardiac differentiation and morphogenesis. Nat Genet. 2002;
31: 25-32.

Sirinupong N, Brunzelle J, Ye J, Pirzada A, Nico L, Yang Z. Crystal structure
of cardiac-specific histone methyltransferase SmyD1 reveals unusual active
site architecture. J Biol Chem. 2010; 285: 40635-40644.

Zhao Y, Ransom JF, Li A, Vedantham V, von Drehle M, Muth AN.
Dysregulation of cardiogenesis, cardiac conduction, and cell cycle in mice
lacking miRNA-1-2. Cell. 2007; 129: 303-317.

Phan D, Rasmussen TL, Nakagawa O, McAnally J, Gottlieb PD, Tucker
PW. BOP, a regulator of right ventricular heart development, is a direct
transcriptional target of MEF2C in the developing heart. Development. 2005;
132: 2669-2678.

Li D, Niu Z, Yu W, Qian Y, Wang Q, Li Q. SMYD, the myogenic activator, is
a direct target of serum response factor and myogenin. Nucleic Acids Res.
2009; 37: 7059-7071.

Miano JM, Long X, Fujiwara K. Serum response factor: master regulator of
the actin cytoskeleton and contractile apparatus. Am J Physiol Cell Physiol.
2007; 292: C70-81.

Lin Q, Lu J, Yanagisawa H, Webb R, Lyons GE, Richardson JA. Requirement
of the MADS-box transcription factor MEF2C for vascular development.
Development. 1998; 125: 4565-4574.

Hosking BM, Wang SC, Chen SL, Penning S, Koopman P, Muscat GE.
SOX18 directly interacts with MEF2C in endothelial cells. Biochem Biophys
Res Commun. 2001; 287: 493-500.

.Bi W, Drake CJ, Schwarz JJ. The transcription factor MEF2C-null mouse
exhibits complex vascular malformations and reduced cardiac expression of
angiopoietin 1 and VEGF. Dev Biol. 1999; 211: 255-267.

Holtz ML, Misra RP. Endothelial-specific ablation of serum response factor

17.

18.

1

©

2

(=}

21.

22.

23.

24.

25.

2

o

27.

28.

2

©

3

o

31.

3

N

causes hemorrhaging, yolk sac vascular failure, and embryonic lethality.
BMC Dev Biol. 2008; 8: 65.

Yang J, Everett AD. Hepatoma-derived growth factor binds DNA through the
N-terminal PWWP domain. BMC Mol Biol. 2007; 8: 101.

Yang J, Everett AD. Hepatoma-derived growth factor represses SET
and MYND domain containing 1 gene expression through interaction with
C-terminal binding protein. J Mol Biol. 2009; 386: 938-950.

.Everett AD, Lobe DR, Matsumura ME, Nakamura H, McNamara CA.

Hepatoma-derived growth factor stimulates smooth muscle cell growth and
is expressed in vascular development. J Clin Invest. 2000; 105: 567-575.

. Everett AD, Narron JV, Stoops T, Nakamura H, Tucker A. Hepatoma-derived

growth factor is a pulmonary endothelial cell-expressed angiogenic factor.
Am J Physiol Lung Cell Mol Physiol. 2004; 286: L1194-1201.

Oliver JA, Al-Awgati Q. An endothelial growth factor involved in rat renal
development. J Clin Invest. 1998; 102: 1208-1219.

Kamei N, Kwon SM, Kawamoto A, li M, Ishikawa M, Ochi M. Contribution of
bone marrow-derived endothelial progenitor cells to neovascularization and
astrogliosis following spinal cord injury. J Neurosci Res. 2012; 90: 2281-2292.

George AL, Bangalore-Prakash P, Rajoria S, Suriano R, Shanmugam
A, Mittelman A. Endothelial progenitor cell biology in disease and tissue
regeneration. J Hematol Oncol. 2011; 4: 24.

Watt SM, Athanassopoulos A, Harris AL, Tsaknakis G. Human endothelial
stem/progenitor cells, angiogenic factors and vascular repair. J R Soc
Interface. 2010; 7: S731-751.

Asahara T, Murohara T, Sullivan A, Silver M, van der Zee R, Li T. Isolation
of putative progenitor endothelial cells for angiogenesis. Science. 1997; 275:
964-967.

. Friedrich EB, Walenta K, Scharlau J, Nickenig G, Werner N. CD34-/

CD133+/VEGFR-2+ endothelial progenitor cell subpopulation with potent
vasoregenerative capacities. Circ Res. 2006; 98: e20-25.

Schmidt-Lucke C, Rossig L, Fichtlscherer S, Vasa M, Britten M, Kamper U,
et al. Reduced number of circulating endothelial progenitor cells predicts
future cardiovascular events: proof of concept for the clinical importance of
endogenous vascular repair. Circulation. 2005; 7; 111: 2981-2987.

Werner N, Kosiol S, Schiegl T, Ahlers P, Walenta K, Link A. Circulating
endothelial progenitor cells and cardiovascular outcomes. N Engl J Med.
2005; 353: 999-1007.

. Lambiase PD, Edwards RJ, Anthopoulos P, Rahman S, Meng YG, Bucknall

CA. Circulating humoral factors and endothelial progenitor cells in patients
with differing coronary collateral support. Circulation. 2004; 109: 2986-2992.

. Siddique A, Shantsila E, Lip GY, Varma C. Endothelial progenitor cells: what

use for the cardiologist? J Angiogenes Res. 2010; 2: 6.

Vasa M, Fichtlscherer S, Aicher A, Adler K, Urbich C, Martin H, et al. Number
and migratory activity of circulating endothelial progenitor cells inversely
correlate with risk factors for coronary artery disease. Circ Res. 2001; 6; 89:
E1-7.

. Williamson K, Stringer SE, Alexander MY. Endothelial progenitor cells enter

the aging arena. Front Physiol. 2012; 3: 30.

Austin Biomark Diagn - Volume 1 Issue 1 - 2014
Submit your Manuscript | www.austinpublishinggroup.com
Yang and Li. © All rights are reserved

Citation: Yang Z and Li C. Is Smyd1 Involved in Vasculature?. Austin Biomark Diagn. 2014;1(1): 2.

Submit your Manuscript | www.austinpublishinggroup.com

Austin Biomark Diagn 1(1): id1001 (2014) - Page - 02


http://www.ncbi.nlm.nih.gov/pubmed/17522673
http://www.ncbi.nlm.nih.gov/pubmed/17522673
http://www.ncbi.nlm.nih.gov/pubmed/17560331
http://www.ncbi.nlm.nih.gov/pubmed/17560331
http://www.ncbi.nlm.nih.gov/pubmed/17560331
http://www.ncbi.nlm.nih.gov/pubmed/11923873
http://www.ncbi.nlm.nih.gov/pubmed/11923873
http://www.ncbi.nlm.nih.gov/pubmed/11923873
http://www.ncbi.nlm.nih.gov/pubmed/11923873
http://www.ncbi.nlm.nih.gov/pubmed/16477022
http://www.ncbi.nlm.nih.gov/pubmed/16477022
http://www.ncbi.nlm.nih.gov/pubmed/16477022
http://www.ncbi.nlm.nih.gov/pubmed/19620969
http://www.ncbi.nlm.nih.gov/pubmed/19620969
http://www.ncbi.nlm.nih.gov/pubmed/19620969
http://www.ncbi.nlm.nih.gov/pubmed/18156162
http://www.ncbi.nlm.nih.gov/pubmed/18156162
http://www.ncbi.nlm.nih.gov/pubmed/18156162
http://www.ncbi.nlm.nih.gov/pubmed/11923873
http://www.ncbi.nlm.nih.gov/pubmed/11923873
http://www.ncbi.nlm.nih.gov/pubmed/11923873
http://www.ncbi.nlm.nih.gov/pubmed/11923873
http://www.ncbi.nlm.nih.gov/pubmed/20943667
http://www.ncbi.nlm.nih.gov/pubmed/20943667
http://www.ncbi.nlm.nih.gov/pubmed/20943667
http://www.ncbi.nlm.nih.gov/pubmed/17397913
http://www.ncbi.nlm.nih.gov/pubmed/17397913
http://www.ncbi.nlm.nih.gov/pubmed/17397913
http://www.ncbi.nlm.nih.gov/pubmed/15890826
http://www.ncbi.nlm.nih.gov/pubmed/15890826
http://www.ncbi.nlm.nih.gov/pubmed/15890826
http://www.ncbi.nlm.nih.gov/pubmed/15890826
http://www.ncbi.nlm.nih.gov/pubmed/19783823
http://www.ncbi.nlm.nih.gov/pubmed/19783823
http://www.ncbi.nlm.nih.gov/pubmed/19783823
http://www.ncbi.nlm.nih.gov/pubmed/16928770
http://www.ncbi.nlm.nih.gov/pubmed/16928770
http://www.ncbi.nlm.nih.gov/pubmed/16928770
http://www.ncbi.nlm.nih.gov/pubmed/9778514
http://www.ncbi.nlm.nih.gov/pubmed/9778514
http://www.ncbi.nlm.nih.gov/pubmed/9778514
http://www.ncbi.nlm.nih.gov/pubmed/11554755
http://www.ncbi.nlm.nih.gov/pubmed/11554755
http://www.ncbi.nlm.nih.gov/pubmed/11554755
http://www.ncbi.nlm.nih.gov/pubmed/10395786
http://www.ncbi.nlm.nih.gov/pubmed/10395786
http://www.ncbi.nlm.nih.gov/pubmed/10395786
http://www.ncbi.nlm.nih.gov/pubmed/18570667
http://www.ncbi.nlm.nih.gov/pubmed/18570667
http://www.ncbi.nlm.nih.gov/pubmed/18570667
http://www.ncbi.nlm.nih.gov/pubmed/17974029
http://www.ncbi.nlm.nih.gov/pubmed/17974029
http://www.ncbi.nlm.nih.gov/pubmed/19162039
http://www.ncbi.nlm.nih.gov/pubmed/19162039
http://www.ncbi.nlm.nih.gov/pubmed/19162039
http://www.ncbi.nlm.nih.gov/pubmed/10712428
http://www.ncbi.nlm.nih.gov/pubmed/10712428
http://www.ncbi.nlm.nih.gov/pubmed/10712428
http://www.ncbi.nlm.nih.gov/pubmed/14751852
http://www.ncbi.nlm.nih.gov/pubmed/14751852
http://www.ncbi.nlm.nih.gov/pubmed/14751852
http://www.ncbi.nlm.nih.gov/pubmed/9739055
http://www.ncbi.nlm.nih.gov/pubmed/9739055
http://www.ncbi.nlm.nih.gov/pubmed/22996658
http://www.ncbi.nlm.nih.gov/pubmed/22996658
http://www.ncbi.nlm.nih.gov/pubmed/22996658
http://www.ncbi.nlm.nih.gov/pubmed/21609465
http://www.ncbi.nlm.nih.gov/pubmed/21609465
http://www.ncbi.nlm.nih.gov/pubmed/21609465
http://www.ncbi.nlm.nih.gov/pubmed/20843839
http://www.ncbi.nlm.nih.gov/pubmed/20843839
http://www.ncbi.nlm.nih.gov/pubmed/20843839
http://www.ncbi.nlm.nih.gov/pubmed/9020076
http://www.ncbi.nlm.nih.gov/pubmed/9020076
http://www.ncbi.nlm.nih.gov/pubmed/9020076
http://www.ncbi.nlm.nih.gov/pubmed/16439688
http://www.ncbi.nlm.nih.gov/pubmed/16439688
http://www.ncbi.nlm.nih.gov/pubmed/16439688
http://www.ncbi.nlm.nih.gov/pubmed/16148285
http://www.ncbi.nlm.nih.gov/pubmed/16148285
http://www.ncbi.nlm.nih.gov/pubmed/16148285
http://www.ncbi.nlm.nih.gov/pubmed/15184289
http://www.ncbi.nlm.nih.gov/pubmed/15184289
http://www.ncbi.nlm.nih.gov/pubmed/15184289
http://www.ncbi.nlm.nih.gov/pubmed/20298532
http://www.ncbi.nlm.nih.gov/pubmed/20298532
http://www.ncbi.nlm.nih.gov/pubmed/11440984
http://www.ncbi.nlm.nih.gov/pubmed/11440984
http://www.ncbi.nlm.nih.gov/pubmed/11440984
http://www.ncbi.nlm.nih.gov/pubmed/11440984
http://www.ncbi.nlm.nih.gov/pubmed/22363299
http://www.ncbi.nlm.nih.gov/pubmed/22363299

	Title
	Editorial
	References

