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Blood flow-mediated cell behaviors during vascular remodeling
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When the initial vascular network is formed during embryogenesis, primitive
vascular plexus undergoes remodeling. Although it has been known that blood flow i1s important for
the vascular remodeling, how the remodeling proceeds remained poorly known. In this study, toward
understanding these mechanisms, we aimed at establishing a novel experimental system in which the
blood flow and behaviors of endothelial cells were quantitatively measured in vivo. Using vitelline
arteries that undergo massive remodeling in a 2-D structure of early chicken embryos, we succeeded
in live imaging of remodeling vasculature. When we artificially stopped/attenuated the blood flow
leaving the hear beat unaffected, the remodeling of vitelline artery was compromised. EGFP-labeled
endothelial cells displayed dynamic behavior that was dependent on the blood flow. Dynamics of blood

flow in micro-environment were also measured, providing a system in which vascular remodeling can
be analyzed at the cellular level.



Glycerolif A3FFMHI#

nFABEE  MAE RO

in vitro

E. =7 rEA RO MFE ESHTHRT . BAKE0LTE
BAEICEOMERRMBOERELEHMTT 5280
DEBEY,

)

1)
@)
@)

Tie2

EGFP-

1)

Lipofectamine in vivo

Lipofectamine2000

®3)




7
Watanabe, T., Nakamura, R., Takase, Y.,
Susaki, E., Ueda, H., Tadokoro R. and
*Takahashi, Y. : Comparison of the 3-D
patterns of the parasympathetic nervous
system in the lung at late developmental
stages between mouse and chicken.

Developmental Biology, in press
Watanabe, T., Kiyomotol, T., Tadokoro,

R., Takase, Y., and *Takahashi, Y.: Newly
raised anti-VAChT and anti-ChAT
antibodies detect cholinergic cells in
chicken embryos. Dev. Growth Differ.,
59(9):677-687 (2017)
doi: 10.1111/dgd.12406.

Saito, D., Tamura, K., and *Takahashi,
Y.: Early segregation of the adrenal
cortex and gonad in chicken embryos.

Develop. Growth Differ., 59(7):593-602
(2017)
doi: 10.1111/dgd.12389.

*Nakanoh, S., Fuse, N., Tadokoro, R.,
Takahashi, Y. and *Agata, K.: Jakl/Stat3
signaling acts as a positive regulator of
pluripotency in chicken pre-gastrula
embryos. Developmental Biology, 421(1):
43-51 (2017)
doi: 10.1016/j.ydbio.2016.11.001.

Tadokoro, R., Murai, H., Sakai, K.,
Okui, T., Yokota, Y. and *Takahashi, Y.:
Melanosome transfer to keratinocyte in the
chicken embryonic skin is mediated by
vesicle release associated with
Rho-regulated membrane blebbing.
Scientific Reports, 6: 38277 (2016)

doi: 10.1038/srep38277.

Atsuta, Y. and *Takahashi, Y.:
formation of the Millerian duct is
regulated by sequential actions of
BMP/Pax2- and FGF/Liml signaling.
Development, 143:3549-3559 (2016)
DO1:10.1242/dev.137067

Atsuta, Y. and *Takahashi, Y.: FGF8
coordinates tissue elongation and cell
epithelialization during early kidney
tubulogenesis. Development,
142:2329-2337 (2015)
doi: 10.1242/dev.122408.

Early

20
Takahashi Y., Tail Development and
Secondary Neurulation. ,
" Amphibian development,
regeneration, evolution and beyond”
2018.03.13
, 19
2018.03.1
Takahashi Y., Live-imaging analyses of
melanosome transfer in the 3-D skin.
(Frontiers Symposium “ Skin regeneration,
pigmentation and appendages” ) ,
The 42nd Annual Meeting of the Japanese
Society for Investigative Dermatology,
2017.12.16
Takahashi Y., Cellular dynamism during
secondary neurulation in the forming tail.
/
HIGO,



2017.10.25
Takahashi Y., Cellular dynamism during
neurulation in the tail region. ,

Institut de la Vision, Paris, 2017.09.25

Takahashi Y., Cell-cell
communications mediated by plasma
membrane vesicles allow wide spread of
pigmentation in the skin. ,
Fundacion Centro Nacional de
Investigaciones Cardiovasculares Carlos
111, Madrid, 2017.09.21

69

2017.06.14

Takahashi, Y. Growth coordination
between external body and internal
tissues. Symposium of* Organogenesis”

50
( ) 2017.05.12

EMT and MET during
formation. 39
2016.12.1

Takahashi, Y.: Melanosome transfer
from melanocytes to keratinocytes is
mediated by plasma membrane vesicles. The
27th CDB Meeting Body surface tactics:
cellular crosstalk for the generation of
super-biointerfaces

2016.11.14

Takahashi, Y.: Cell-cell
communications mediated by plasma
membrane vesicles allow wide spread
pigmentation in the skin. Meduni Vienna,
Austria, 2016.09.26

Takahashi, Y.: Cell-cell
communications mediated by plasma
membrane vesicles allow wide spread
pigmentation in the skin. European
Molecular Biology Laboratory (EMBL),
Germany, 2016.09.21

Secondary Neurulation, 59
38
2016 FUKUOKA 2016.09.9

Takahashi, Y.: Anne McLaren Memorial
Lecture Award (ISD Award Lecture)“ Tale
of tails” SDB 75th Annual Meeting/1SD
19th International Conference, USA,
2016.08.6

Takahashi, Y.: Neural Crest and Its

Neighbors. “ Symposium: Stem Cells, Gene
Regulatory Networks and the Evolution of
Vertebrates” California Institute of
Technology, 2016.1.30
Takahashi, Y.: Dynamic cell behavior
during tubule formation and vascular
development Alumni Talk CDB Retreat 2015,
2015.9.29
Takahashi, Y.: The tail story.
Organizer & Invited speaker Symposium
of Foundation des Treilles “ Cell- and
tissue communication in organogenesis:
cutting edge approaches,” Les Treilles
Foundation, France, 2015.9.21-26
Takahashi, Y. What is the tail?
(Symposium organizer) 48

2015.6.2

48
, , 2015.6.2

29
2015
, 2015.4.12

14

Tadokoro, R., Shikaya, Y. and
*Takahashi, Y. : (Review) Wide coverage of
the body surface by melanocyte-mediated
skin pigmentation, Developmental Biology,
in press

*Takahashi, Y., Kudo,R., Tadokoro, R.
and Atsuta, Y,: (Review) Coordination
between body growth and tissue growth:
Wolffian duct elongation and
somitogenesis proceed in harmony with
axial growth. Int J Dev Biol.,
62(1-2-3):79-84 (2018)
doi: 10.1387/1jdb.170290yt.

*Takahashi, Y., Takeda, H.: "The
Amazing Journey from Egg to Adult": An
embryology exhibition at the National
Museum of Nature and Science. Dev. Growth
Differ., 60(2):85-86 (2018)
doi: 10.1111/dgd.12428.

*
Secondary
neurulation
42(4):325-326 (2017)



COSMETIC

STAGE ( ) 12(1):1-6 (2017)

*Tadokoro, R. and *Takahashi, Y.:
(Review) Intercellular transfer of
organelles during body pigmentation.
Current Opinion in Genetics & Development,
45:132-138 (2017)
doi: 10.1016/j.9de.2017.05.001.

*Hardtke, CS. and *Takahashi, Y.:
(Editorial overview) Developmental
mechanisms, patterning and evolution:
Developmental patterning: from
stochasticity to plasticity. Current
Opinion in Genetics & Development, 45:
iv-v. (2017)
doi: 10.1016/j.gde.2017.05.002.

*

Vol.7 2017

« >

(2016) 215
), « ),
« ),

(2016) 190

), c ),
« )

(2016) 152

), « )
« )y

1 (2016)
142

, 57-64 (2015)

*Saito, D. and *Takahashi, Y.:
(Review) Sympatho-adrenal morphogenesis
regulated by the dorsal aorta. Mech Dev.,
138(1): 2-7 (2015)
doi: 10.1016/j.mod.2015.07.011.

http://develop.zool.kyoto-u.ac. jp/takah
ashi.html

2017.10
, ELPs
, 2017.07.1
webronza 2017.06
) Duo
2017.04.16
2017.04.4~
06.11
NPO
2017.02.6
Takahashi, Y., “ My Science Career”

The Nobel Prize Inspiration Initiative,
2016.11.9

2016.08.27

5th Anne McLaren Award ,
International Society of Differentiation,
USA, 2016.08.6

ELCAS 2016.07.17

ELPs  , 2016.07.9
2012-2017
’ 11
2016.01.7
’ 38
88 .
) 2015.12.04
, 4
2015.11.13 ’
. o,

2015.10.31



27

2015.10.24

. , 2015.7.25
1
AGORA 2015, .
2015.6.25
o
TAKAHASHI, Yoshiko
@
®

KOKUBU, Hiroshi



