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Hippo signaling pathway in cardiovascular development
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Abstract: Cardiovascular diseases have become the leading cause of death in the world. Understanding the devel-
opment of cardiovascular system and the pathogenesis of cardiovascular diseases will promote the generation of novel
preventive and therapeutic strategy. The Hippo pathway is a recently identified signaling cascade that plays a critical
role in organ size control, cell proliferation, apoptosis and fate determination of stem cells. Gene knockout and
transgenic mouse models have revealed that the Hippo signaling pathway is involved in heart development, cardi-
omyocyte proliferation, apoptosis, hypertrophy and cardiac regeneration. The Hippo signaling pathway also regulates
vascular development, differentiation and various functions of vascular cells. Dysregulation of the Hippo signaling
pathway leads to different kinds of cardiovascular diseases, such as myocardial infarction, cardiac hypertrophy,
neointima formation and atherosclerosis. In this review, we briefly summarize current research on the roles and regu-
lation mechanisms of the Hippo signaling pathway in cardiovascular development and diseases.
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Table 1 Mouse models of Hippo signaling pathway activation or YAP inactivation
Hippo
MST1 MST1 a-MHC [19]
LATS2 LATS2 a-MHC [6]
YAP YAP  NKX2.5-Cre x YAP flox 10.5 [9]
a-MHC-Cre x YAP flox 12~20 9 [8,26]
YAP
Tnnt2-Cre x YAP flox 16.5 [10]
YAP
SM22a-Cre x YAP flox [51]
YAP
YAP1fl/ Tnnt2—Cre YAP [10]
STIA( TEADL )
TAZ a-MHC-Cre x YAP flox YAP [8]
TAZ
TEAD1 TEAD1 11~12 [15]
(retroviral gene trap)
NF2 NF2 a-MHC-Cre x NF2 flox IIR [27]
Hippo YAP/TAZ Wnt (insulin
like growth factor, IGF)
49wt
YAP/TAZ TEAD Hippo Wnt
TEAD1-41314 TEAD1
11.5 = TEAD1 Cre wnt
fS-catenin
( 4
yrel YAP S79A 125 7] Nkx
TEAD YAP 2.5-Cre  Tnnt2-Cre YAP
[10] a-MHC-Cre [5.10]
TAZ (first heart
YAP field, FHF)
(8] (second heart field, SHF)
Hippo Nkx2.5-Cre S-catenin
Wnt SHF
Hippo Nkx2.5-Cre
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Table 2 Mouse models of Hippo pathway inactivation or YAP activation
Hippo
MST1/2 MST1/2  NKX2.5-CrexMST1/2 [4]
flox
Tamoxifen (TM) CAGG Cre-ER [5]
MST1/2
DN-MSTL  a-MHC [19,20]
DN-MST1-K59R
SAV1 Tamoxifen MYH6-Cre/ERT2 [32]
SAV1
SAV1 NKX2.5-CrexSAV1 flox [4]
LATS2 LATS2 12.5 10.5 36% [3]
NKX2.5-CrexLATS2 flox [4]
LATS2
DN-LATS2  cTG-DN LATS2-K697A TAC [6]
Tamoxifen MYHG6-Cre/ERT2 [32]
LATS1/2
YAP B-MHC [9]
YAP-S112A
a-MHC (8]
YAP-S112A
Doxycycline TNNT2-Cre 8.5 YAP [10]
5
YAP-S127A
TEAD TEAD1 MCK(muscle creatine [16]
kinase) 4
)
YAP  Hippo
Whnt Hippo FHF H,0,
SHE MST1 / (ischemia/reperfusion,
Hippo Wnt SHF I/R) MST1
SHF Lsletl-Cre  Mespl-Cre YAP e.20] a-MHC-Cre
B-MHC-Cre MST1 Caspases
19
YAP S112A e
IGF PI3K-AKT  GSK3p MST1(DN-MST1)
[-catenin
[0 MST1
) N e s - MST1/2
1.2 Hippo ES BB OMEEAT B X RASSF1A [21]

Hippo

[18]

a-MHC-Cre

RASSF1A
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(transverse
aortic constriction, TAC)
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TAC
[21]
RASSF1A K-Ras MST1
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Bax 22]
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TAC
LATS2
LATS2
MST1/2
a-MHC MST1
LATS2
MST1/2
LATS2
MST1 241
MST1 Beclinl
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Olson
7
.
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Hippo
[29~31] HippO
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.
7
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ERT2 SAV1 8
21
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8 3

[32]
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Whnt Disheveled™”!
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Zhang Y
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