(®)
2013 2014

4D

Analyses of vascular lumen formation by in vivo imaging

Hiroyuki, Nakajima
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Hippo pathway YAP1

We constructed transgenic zebrafish lines that can label apical membranes and
cell-cell junctions specifically in endothelial cells. By using these lines, we have revealed that some
processes of lumen formation are driven by blood flow. In addition, we found that YAP1, a target of the
Hippo pathway, translocated into the nucleus just after lumen formation. Finally, we have demonstrated
that YAP1 is regulated by blood flow after lumen formation.



Apical

podocalyxin-likel (pdxI1)
phospholipase C5 (PLC3) PH
mCherry  GFP
flil
Claudin-5

Pecam-1
Hippo

Hippo pathway

YAP1
GFP-YAP1

o

PLCS PH
Tg(fli1:PLCS
-PH-GFP)
GFP

Tg(flil-GFP-pdxI1) GFP pdxl1 signal
sequence

To(flil:Pecam1-GFP) Tg(flil:Claudin5-GFP)

e =
EREMmE BF Rk

PLC3-PH-GFP (& PIfE)

RUEERRE

GFP-PdxI1

Cttlilies eyt
mCherry

GFP-Pdxl1 /|
il it
mCherry S8

EEmE (BERERET)
MR EEE AR GFP-PdxI1/
GFP-Pdxi1 mCherry EfEaEmC
A B

RIRERR

Y757 vy 1BBMEICH T, PLCS-PH-GFP I
AEERElIc K WiE< BEL e (EER). —F. GFP-PdxI1
&, BRIASIR. SHREMEICSVTREEEICERM(IC

BELRE (FTE),

@



Pecam1-GFP

Pecam1-GFP &, HRIAENRK. EREMIMEICHNCHIaMES
ICBEENICBE LT

#% © EERR (PLCS-PH-EGFP)
BF Ky (R

ERIM B OB RIBIEE Y FREEME % AL T
@R, MACEN-LRE IR Sl (8
) (Chh > CiER (FX). Ma (KR $52&
T—HEFDERSTARE N B,

DREIEE TR (thnt2a MO)
PIRER (PLC3-PH-GFP)

thnt2a [CH T B EIVT A1) /AVdDA I3y
le & W MRz R T R Cld, EfMmEDEMER/L
BREICBIT5EREOBES JUREHBEEE NI

(©)) YAP1L
Hippo
YAP1L
GFP-YAP1
Tg(flil:YAPL)
GFP-YAP1
YAP
GFP-YAP1
YAP1L
YAP

Tg (fi1:GFP-YAP1)

(A) GFP-YAP1 (&, HIABIR, ERIMEICHS VN CEREMAMEC 2506 L ITBERAM
DARBGEHAOME CIERAMCBEL TODIc LT, BREFAEAOME Cldgmic
JBTELTe, (B) GFP-YAP1 [d, BREFZRUICHE > TRMICHETT LTz, (C) IRDELEICKY
BREFAABEE S Nz tnnt2 MO BE Tld GFP-YAP1 DRABITHBEE SNz,

4

Identification of inter-organ vascular
network: vessels bridging between organs.
Omae M., Takada N., Yamamoto S., NakajimaH.,
Sato TN. PLoS One 8: e65720 (2013)

S1P-Y apl signaling regulates endoderm



formation required for cardiac precursor cell
migration in zebrafish.

Fukui H., Terai K., Nakajima H., ChibaA.,
Fukuhara S., Mochizuki N. Dev. Cell 31: 128-136
(2014)

-Catenin-dependent transcription is central
to Bmp-mediated formation of venous vessels.
Kashiwada T, Fukuhara S, Terai K, Tanaka T,
Wakayama Y, Ando K, Nakajima H, Fukui H,
Yuge S, Saito Y, Gemma A, Mochizuki N.
Development 142: 497-509 (2015)

Looking back and moving forward: Recent
advances in understanding of cardiovascular
development by imaging of zebrafish.
Fukuhara S, Fukui H, Wakayama Y, Ando K,
Nakajima H, Mochizuki N. Dev. Growth Differ.
57:333-340 (2015)

5

4 Molecular Cardiovascular Conference
II 2013 9 Talk
Hippo pathway
YAP

The 18th International Vascular Biology
Meeting (IVBM2014) 2014 4

In vivo imaging of YAP dynamics in zebrafish
vascular development
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Flow-dependent mechanical stress induces
nuclear translocation of YAP1 by regulating actin
cytoskeleton
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