B ES 131274

MEBRLRBEE
(EFEHRFAEMOREEARARREBET —4N—R - BHER)

Eﬁ%"i?'*gg) - MRICEDMER YT —) DEERB#I/ N 3—1 75 B 1S D fZ BA

Eﬁ%j&;;) r Mechanism for Hierarchal Patterning of Blood Vessel Networks by Blood Flow
g& hant cc | #)Hb &)1k WM s 2013~ 2015 #
| BEF s | &k B/ WMEFE w 20154

g% A—v= cz | Sato Yuki HrEErRE 4 LR
T oo, | AR IRES R R S5 5 - e

BIE ea (600 F~800 FIREICEEDHTTSLY,)

MEE, PN RKEFE TCMREICHE LEERBBHLGERY FT—0NN2—V%FD, (XM LHE
[CZEAESNTEL-EELFHETOMENRMABERIEZ. MENAEL ORENEZHETETHRNESD
HY. EEXROESHBMERY FT—7DREBHLHEELLEL, OED=ZRTHMEDIE/NFT—2PRH
A DL BEENEAE EINEIA DX LEREATEAEICIE. ERICHELTVAINEEZE
BMICBRETDICENTEDETILIDETH D, AMEIE. FARRICEVWTHERNRMEAE S
JE-BELTCMELZHRT SONZHMICEMRT 54, Tiel (H2B-EYFP FS 20ROz =v sy (Tg) ™
XS (Sato et al., 20000 ZETIEMELTHL., OROFZETTEILT I2MENKRMARZEENS.
mMREMERY FT—ONEA—_VFOBHY BXUVZOHIEHEEDOEEZBIE L=,

TR0 EBMNEERT 5D Tiel H2B-EYFP Tg Y XSIHEDE B KEIRAATHIZE DD (<
A498KR>T) #RYMFIT. MRAREIREFETIERCATLOEEZEE Lz, L9, BHADN
BRYRARTE#AVTREBEEOMFZEERBOENEZRA=-D., REDOABICHM L=, <145
OO ORVTEZRRTDAEICUYVERZ, MREEFEITIERRVATLDIAL LIFETo1z, 1=,
Ry ThoDmFEICkERS (IRR) 2AEIT S48, EMICHFOLTESZHETESEF/NLT MM
JREIBRICERY 1+, BRIEIMEDIRSZHIET 2 5EEHIL LT, &5I1Z, PGK:H2B-mCherry tg
) X5 (Huss et al., 2015) & Tiel:H2B-EYFP Tg D XS ##+EHE S &Ik > T, MBS M
EARMEROZREEINENERLG ORI VANV ETRHET S AEREEILLIZ. COTTILTgOXS
DA A= G@mh s, MROEETICHIMENKMREEZFEM-LI-, §%. MFRDOEH
EFHEETIVIEL, HEH#ICKLELVIaL—Y3VTHERY FI—VRBEZBETESEMNES
NERIETHSFETH D,

F—T—FK Fa

Ifn % A A2 R e

i

L A—S2Y

AHA=AILARL R

(ULFIFEALGWLWTTSELY, )

BhRBA -8 Ta

MEREES an

MREEES Ac

&S

_1_




REXE (COMBERRLIME - IECDOWVWTERALTTFEL, )

HMAEREee | ME /N —= Y128 T AMAEDEE
pLid
o | BEB en kR AR ML oc | EADRZE
R—T e | 430~431 |HfffF e (2 |0 |1 |4 |#%H5 e 65%5%
M iEREce
M
., | BEA oA MEEH cc
ity
R— GF ~ FITHE cE &5 oD
SR iEREGE
pLid
. | BEA oA MEEH ac
Rty
R— GF ~ FITHE cE &5 6D
EEA nA
- E4 He
HhRE ve FATHE HO #an' =y HE
EEA HA
- E4 He
HiR#E He FITE ro A -y HE
PRXEE ez

Blood vessels display hierarchal network patterns corresponding to the blood volume in a central to
peripheral manner. To understand the roles of blood flow in the vascular patterning process, we aim to
experimentally manipulate the bloodstream by using an artificial heart pump. Through this manipulation,
we aim to elucidate the correlation between blood flow and endothelial cell behavior by quantitative
imaging analysis in vivo, as well as simulate the process of vascular patterning in silico. We developed
micro syringe pomp combined with pinch valve system to experimentally regulate the blood flow and
vascular pulsing. Tiel:H2B-EGFP;PGK:H2B-mCherry double transgenic quail embryo allows us to
quantitatively observe every endothelial cell and circulating blood cell, respectively (Sato et al, 2010; Huss
et al., 2015). Strong correlation between the blood flow and endothelial cell behaviors during blood vessel
remodeling were revealed by time-lapse imaging analysis of the Tiel:H2B-EGFP;PGK:H2B-mCherry
double transgenic quail embryos. We will further study whether the blood flow can regulates endothelial
cell behaviors and blood vessel network patterns by combining blood flow manipulation experiments in
vivo and mathematical modeling.




