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kB~ Nk ol ’ﬁ'\gf‘« hr o P R SRR Hﬁaéﬁﬁt o omd
AORPRET R %"Fs'ﬂﬁigﬁk A _d %"Fé”ﬁi% Flz w g b 2P dhn
BORGEH AT o Ay Y > AT Interrenal vessel (IRV)
ARSI 2 ad F A8 E T Dk o IRV iz » 2 35 & chpk
& & F Sie s ve o0 central migration § #rhiid o A 2 2 TR LR
k2 :sm}?é'.,‘i?vgf;:sm’?é (chromaffin cell) i &+ 5 4pkl - izl
BT ATk chiAR Y o ot b FF 3-d Fibronectin (Fn) € & &%
Fé”:}iéfkrfi’ Pphe AR RS € F IRV E %‘F&‘Hﬁ{j@m?é central

migration 9= = & i o Fn & - fdlwre o R AR G0 o T e AR F

AR TR B Fnf Ak d apbiz o 573 § BB T AR

%

engh g o KA Fn Mg g Y 0 TS e o
central migration £ x g F72 ik » ?;rs EAIrH] o AP PRSP

Fn %24 & intra-interrenal angiogenesis » 4 ¢ o



Abstract

Early morphogenetic movements of interrenal tissue, the equivalent
of the adrenal cortex, are promoted by peri-interrenal angioblasts and the
axial vasculature. In this study, we identified the interrenal vessel (IRV)
which develops from dorsal aorta (DA) as early as 2 days post
fertilization (dpf). The angiogenic invasion and formation of IRV were
temporally correlated with central migration of steroidogentic interrenal
cells, as well as the integration between the interrenal and chromaffin
cells. During this process of dynamic tissue-tissue interactions, the
extracellular protein Fibronectin (Fn) was distributed at the junction
between interrenal tissue and the axial vasculature. Also, it was expressed
along the direction of intra-interrenal angiogenesis as well as that of
interrenal relocalization. Fn is an extracellular matrix glycoprotein which
is important for cell adhesion, growth, migration and differentiation.
Genetic mutant and morphant analyses revealed that the loss of Fn
protein at the peri-interrenal area did not affect specification and
differentiation of the steroidogenic interrenal tissue. However, central
migration and angiogenic invasion of steroidogenic cells were both
inhibited upon the knockdown of Fn. Our results thus suggested a role of

Fn for mediating intra-interrenal angiogenesis.
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B ATEREFNEHULHE T

pifd ATy Y o 2 g R d g enT AL (Interrenal gland)
g b gref Sap T L o (Adrenal gland) Ap iz o a8 g o TR R
PR -Borre@bai d g0} (Chaietal, 2003; Hsu

etal,2003) > ¥ » 5%/’ Hfllgfk (Interrenal tissue) ¥ vf 4244 ‘m 2

|

(Chromaffin cells) ; = 5 2g 5 & B % 5% > ¥ Bﬁwﬂg"ﬁmj R
ERAGTIA TR A uaF T kG 2P RleA s
B TR R g o g s B AR o TR R
B R Bf}%s‘i%? ol 5 A ?‘E”ﬁl}f’_f%‘h}r?%’ﬁu]é‘.ﬁm’?é Ekp*pnh i

2o B FF Hﬁi,ﬂ_?‘«« d ¢ ¢ 92k (intermediate mesoderm) ## ¥ - ¥ 4%

A,

=

;?)

pm A= ST

W=

B

jﬂ

% 2

=
hr)
‘.T_‘\n\r

g1 e P BE o ia K endd 3% (neural crest)
Mok B AT Hﬁa% o 4 Hjﬂ\% o AT B PR FISH 22
PR TR R A § B OLE R (Cluster) J A %
(notochord) = ] » =% * A S - fer = &2 F > £ ¥ &2 R
ThEmERL A- A2 AL HEHRE 245 ) %"Fé”]ﬂ\:@_f%[\%zik
i K RET RAmEHFNR S FAF R I e EFHET T &

¥ERTORE @B EAH 5 midline fusion o F| 7 X 4 t8 30 ] pF



TROREHE &P A (U F Y it S @
FEGHEAMSE TG A4 od %’“FE'F’”]"\E.#« hER e Sl P AT
)¢+ 2 g Afe 5 lateral relocalizatione 3 < 4 (6 = % eiaind
bl ﬁ'\ﬂ#«gﬂ PARhE G A A e Tood B pER %?‘Fé”}j{:éﬂ
BAyw - BV UFAeBEARA 5 central migration  (Chou etal,
2010; Hsu et al., 2003; Liu and Guo, 2006) -

LA- B S ﬁ..&mﬂéﬁa@%"ﬁ’ﬂrjl.@_%‘iif?
APRFHE2ARE o FRERE A TR e
P e O LT RO R [ f A e g T 2
FR s g P A o kg ehcloche (clo) R %47 %?‘Fé“ﬂﬁtgjak
midline fusion i 42 % 3] 5 4| (Liuand Guo, 2006) - &k %45 &)
%"F’”ﬁi_ﬂ.#« LY ghft 7 gAY 0 € X Pl g A e TR ) A EL
il e m RHRELE- BT FIR G S A0 phend kA%
A pFE S %’“Fgm;jl:sgf%\z _'rﬁii;'ifj&g LIRE X yEEE ¥ # T (Chou
etal, 2010) - #rr2daipla g A dnve 2 2 g %fu,i%?‘ﬁ”:jl:@f%z v

fhih 7 auEAeY P F- BEE LT o



a0 w0

Medial migration, Midline fusion Lateral Pronephric
21-somite stage relocalization ggghlo%enesm,
P

@ wtl-expressing pronephric primoridium
®interrenal primordium before steroidogenesis
38 38 @ steroidogenic interrenal tissue

« migrating EC at the peri-interrenal area

28 28

Pronephric Central migration,
fusion, 48 hpf 72 hpf , glomerular EC

ﬁ%ﬁ%@ﬁ@%iﬁ%?ﬁﬁﬁo

# 2~ p (Chou et al., 2010; Hsu et al., 2003; Liu and Guo, 2006)

% B F6 Fn
Gl BT o BT B L e AT e

LRSI TR R N S R SR %*%‘LLL Fedlimrz et B ATtz A

Flehd if o dm ¢ P T A & Proteoglycans - Collagen~ Laminins -

Perlecan ~ Nidogen 12 % Fibronectin (Lodish et al., 2007) -

|l

fj}%}é s ¥4

fn¥e b BFFT P erFibronectin 3-v 0 # - BB A

P e e FTREFE S TP LRI mir BT P
SATATy W EE T e e i v o Fn g & me #F g0 Collagens

KRR g;ﬁ“- 25X E Integrins & & e ) Fv T mre

¥, v .ggfgﬁ | e %%ﬁu'§¢u’ %ﬁ—ﬁ“—i 32 g ol Fé”gﬁﬁ'*mwif

\7‘:}_};
(-
|14

i

ERR L S-S R ERVER- Rk ULy o $TS

foil B4 &

(Danen and Yamada, 2001) - i3 e 3+ 4 - Fn § #2558 &


http://www.multilingualarchive.com/ma/enwiki/zh_tw/Glycoprotein

S gk BHET R F AN EG FRTE S AuS Pl FHET AR

B4 P wE & vk & (Astrof and Hynes, 2009) - P i d & ©
Ermsb g ¢ FImT ¥ - 44 fibronectin gene fibronectin 1b (fnlb) (Sun
et al., 2005) - £ fnl *=fpe B 715 62%4p o7 > fnlb A Rl s ko an
B TRy - BB AFPERY clmre bR A S 0 P A Fnlb
FriB2EFL e oo B g @ * fnlb somorphant
k4] Fnlb en#k iE (Julich et al.,, 2005) - % % %1 > /24 fnlb
morpholino {5 iz 7x & &8 & i@ & (somite boundary) ¢ 7 # & 72 % 7%
i Al > @ 53 fnl £ fnlb double morpholino 32757 > #8 &°;
BB e Ao i E 0 B FREE > T UEP flb ¥ fnl A & iF
Pengd v teht piv* > P FgERcnd d o
Fn 2 2 &% B Integrins

fmie B mie T2 B i g A AR £ R o T U A F]A

F s dmre N flkg B AT AR R R S BPA T e 1R 381~ GTPases ~ kinases
% phosphatases (Lodish et al., 2007) - Integrins ~ ¥ & - f&d o~ f
A H A Ged Alwre gt it A dhdimer s €22 Fn &4 o Fn gk
A B FIY F - B Arg-Gly-Asp (RGD)erf 7 » &= B vephfik ¢ 22
Integrins + ero 2 B H ~ Fv 253422 @ 4,7 d Integrins @& »

Tl o I & b 40 Integrins £ dmte P TR L (S



$- e p 0 g & & A= - 1 focal adhesion (& * it ¥ BE)
focal adhesion #_ - B %~ P39 4 £+ > i Integrin signaling ¢ >
A s @i e & (Astrof and Hynes, 2009; Danen and Yamada,
2001) - ¢t ¢t s Integrins £2 Pz p e0d-v Actin~ Filamin~ Vinculin ~
Talin ~ Paxillin ¥2 Tensin 4 & 25 focal adhesion - Talin %_focal
adhesion e & fﬁ_{é v > I &7 Actin~Vinculin §= Focal adhesion kinase
(FAK) % & (Danen and Yamada, 2001) -
Integrin &7 H = X 5 @3t

Lw & 3| Integrins ¢ & fmre ¢ F Frenged HR S - H BT
i wmre )5S e RAEARM R FRSRE KRS - B A
+ 3-v F 47 & 4~ focal adhesion & ¢ 't ¥ B > @ 34 7 focal adhesion =4

4=

#. e Focal adhesion kinase (FAK)® G4rif & - fi 33w F 7
protein tyrosine kinase » 4~ + & < 5 5 125 kDa - § FAK A& /E it 18 >
g aldelmre p o0 5L YRR IS ARELE > R e chf} (70 lwbe ciE

R AR E R4 4 (Muori, 1998)

Integrins & fm¥e ¢F FF B8 & 75 1 FAK {5 > 7 1Y ;’1’%:} PI3K- Akt 7

gl

(r“\

Pigg > B wre g F ';ﬁr} Grb2- Ras- Erk & 3Ly » #2588 m?
3 4 3 ffgﬂﬁv%\»%é;%gﬂ Cas- Crk &2 B @3 3 5% fmve F 28 et 8 ~

i BP B AT DL E L RHENGRMILE Fwre b F -



Integrins- FAK z_ & eni®® » F]ptiz = fd fev 2 el i o lmbe end
B @i mg ¥ £ & hd 4 (Lodish et al, 2007; Vuori,
1998) -
FRfp M e g 23 g T A2 AR 7 SRR E S

BiEd Y Y o Fn A & chwre b 2 - > € %27 & Integrins
receptor family §3 fm%e & K 2. fF crdbi 2t at W ~ fm¥e 3 17 ~ o2 x 4P
AR 2 P2 F 28 9355 (Danen and Yamada, 2001; Hynes, 1992;
Sechler and Schwarzbauer, 1998) - Az 5 4 ¢ -2 Gd # &R R
By ’;%gé A e e 54 0 Integrina 5 (ItgaS) & Fn sde < % o
€L Fn X kA& MEE R+ (Koshidaetal., 2005) - i3 #t92
FFT T PFI RN 2 g4 ap AR B kS I E Bsf
77 M (Drake et al., 1990; Linask and Lash, 1986; Linask and Lash,
1988) - B 4 ¢ sFns €4 T s itn SR Rt 0 2 P R T
B oenp ok 2o phosEE E e 2 & (Trinh and Stainier, 2004) o f
BOE VR A gAY o Fn A AREY e g R e B A A
o A e % [ (Jinetal, 2005) oA 47 Fn 3 4 Kok BLZ s 5 4
SRR e gF VL F o e Boevvlme 5 TR € X B
B osatimie - BAL AP Bhend ] 0 ¥ 2 iR Y A H (70 & Fn
FARAKGPERE S A PORERAY T L wr g az e L1
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¥ A7 2=t shend ] (George et al., 1997; Trinh and Stainier,
2004) o ptcb o & Fn ok Rk BUPAES Y > ¢ 3k vescular smooth
muscle cells (VSMCs) g3 4 22 > i&m R ¢ 3/15‘3},"53}?5%—?i
126035 = (Astrof and Hynes, 2009) - & %88; fm % ¢ > PR 6 % % [l eh
Fne ¢+~ & &:& 0w R 5|3 % 5 % (Astrof and Hynes, 2009)° %4
Fib o EEF % > P T PN RS SR 2 B PR E
Zendkd o T Fno2 AR HBNE o AR ELGFT PR
(Astrof and Hynes, 2009) -

Bl F poork eoza B 4 casanova (cas) ¥ 2 Eon F A lwfe o4
Feericloche (clo) R 48P » ¢ #h'ais fnl eh #3ry 44 (Trinhand
Stainier, 2004) > A FF % FEI AT Y 4 FIRo casE cloizd A
XA > TR S midline fusion § 5 7k AZR G s (Hsu,

2010; Liu and Guo, 2006) o F]pt i Bk o etk en® & A F L F 5

i

\\\?{.r

dAREAN ML 2 GG A S B A PE Fn LT R dofe 522

I E R H'%:sgf%‘a T B ART A T R Tt ;ﬁ d AR HETR Hﬁ{g
BEPFE T Bmie b T EN 8 ¢ iR end R FIRE o
' % e Uk

% 2005 & p A Shinji Takada =@ F3 3% % & * ENU iz /8 3k R % H|
EERREE > FEIFn G &4 DREM B ¥ hki259 allele 2%
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fnl A Flenk 241 Bée A 2 BR ¥ KR 2 AAG R % = TAG >

TAG & - 1% stop codon » #7112 Fnl 3-v rj-ﬁﬂ Bl R AR RS ko

Flh RS b Fnesk 4 omB g fnl 4 452 chR A N 4404
BF TSI EIVPECTIF A B ~ RGN I e ASEER W L

Wt &g R A+ 5 44 > 225 o & (Koshida et al,

2005)

PPSRS  RGD

Fibronectin <00U0O0I0O0 L ILIIIIIING: "
kt259 mﬂ

k259
™ 42 g% 7B

#2~ p (Koshida et al., 2005)

" Tg(fflbEx2:GFP) ¥ 4 #F % %"ﬁ!.”;jl’é Teh1 B

aiEd #74c8 * & Chan Woon Khiong {2 X 0@y » IR A5
& ¢ g&ref 5L Steroidogenic Factor 1 (SF-1)#* ¢ 4p i e Fflb (nr5ala,
nuclear receptor subfamily 5, group A, member 1a) - SF-1 A&iE3 © &
— #a orphan nuclear hormone receptor - @ fflb mMRNA p = = 5 ¢ £ £
azr 5 & ¢ Ventromedial hypothalamus ~ Interrenal tissue -~ Gonads =
Brg o FASHTERERHL Y pimL ki d 5y LD
F AL PR S A m%"F’”ﬁ&gF‘« ¢ = 27’4 (Chaietal., 2003)

AL FEawT g ffilb A% g3 T 4t %8 e 4 0 ¥t Chan Woon
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Khiong % X ~@ i 4] * 7 Red/ET homologous recombination 7= 3¢ »
#-EGFP R 736 » s § 4 Exon2 eni= ¥ >335 414 5 fflb-EGFP
Tg(ff1bEx2:GFP) (Quek, 2009 ) -

22 Tg(kdrl:GFP)*® v 3 #F 2 & B HF T eh1 &

Hh A B - EEFTL FFT A A S TR
LA P RGP F R RE L B LR o @ Fetal liver Kinase
(FIK1) - B4 a>Ed g p Lwiechgs Fo s B4 VEGF
receptor - F|}t > % 4+ & Didier Y. R. Stainier £ X @ > &
EGFP 7 712 4 % flk1 7Tkbpromoter 27 % » 2_ {8 & {7 /1 & & 38 - ¥ 31
¥ 4 fIKL-EGFP eh Tg(flkl: EGFP)™®*® t5 % flkL { % 3 kdrl (kinase insert
domain receptor like) » Ft B & 4L 5 Tg(kdrl:GFP)** (Jin et al,

2005) -
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PHREL

\\\

A= _'rmﬁ’{"vré”{i.,*’g F % Rz b EE Fn fdofe

Foah g TR OET > TP E- B Fn TR eREy
P imeng d Sfe o FIPME T E R A S T SR

-~ FnaWA s g T ERY 03 YL LR A

A5 0 7 f2F A fEehFn A 6 fs 0 £ 2 Fn R %482 fnl morphant i&

=

i F A ELE € % Bl B B

W

v omE A fn hEd e gag iAo 25 fnl & fnlb S A
A BEE FeRE R R o et T R A BT R e R
TEFRSEE LI o

z ~ P e drintegrinab 5 Fn e B oo 0 itgab i (7 e A

Te eFIE NG AL s b - gk o

I rp ek e 3 3803 B¢ RGD % 332534 Fn-Intergrins 2. /¥ e’ & >
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ML

- HmEAF AR

AR Tt ¥ N #4 LaB 4 (Danio rerio) o F 5k 4 1
#AE P LE (Westerfield, 2000) - 5 7 @B g 72fnd 4% 5 LR
ERT R AF 1 10 o} 2 12 (gastrulation ) o i 4c 0.01%
phenylthiourea (PTU) (Sigma) ™ Fr4|sa 5 4 2 4. ch2 & % 3= o @
AR B oh I R4k p Prof. Shinji Takada (Okazaki

Institute for Integrative Bioscience/ National Institute for Basic Biology,

Japan) o Tg(kdrl:EGFP)®* A& %) 58 4 B d 4c ' 3 4 L+ & Didier
Stainier # #2974 & > TQ(ffAbEX2:GFP) R d #74c 3 W = < & Chan

Woon Khiong # 1 #73& i& -

=~ F AP BB
B oA 1 2 4 wmrepidpF > & % Nanojet injector
(Drummond) % & 10 =4 » p & 058 mm hg g L wm g  (Sutter

Instrument) & FHTRE L SF o A AR R TR DE RS P

Y
l—;’,, .

MO3-fnl: 5' - CACAGGTGCGATTGAACACGCTAAA -3
(Trinh and Stainier, 2004)

16



MO1-fnlb: 5'- TACTGACTCACGGGTCATTTTCACC - 3

(Julich et al., 2005)
MO2-fnlb: 5'- GCTTCTGGCTTTGACTGTATTTCGG - 3'

(Julich et al., 2005)
MO2-itga5: 5' - CATAGTAACCGATGTATCAAAATCC - 3

(Koshida et al., 2005)
MO3-itga5: 5' - ACTGCTTTATTAAACTTCTTTCACA - 3

(Koshida et al., 2005)
MO1-tnnt2a: 5' -CATGTTTGCTCTGATCTGACACGCA - 3’

(Sehnert et al., 2002)

BN TR 3 X

5t

F_k

AL T PR g BRI X SRR 280 A L
LR A TS 3T ] pE 2 “,f PELT PR {7 R AL 5 A ¥-rhodamine dextran
(Invitrogen) i &% ;3 & # 4v > d 7 @i f 2 ¢ 7 RGD
(Gly-Arg-Gly-Asp-Ser-Pro-Lys, Sigma) # f e 3425, 12 10 mM & &
72~ 4.6 nl > j3 8+ % %275 posterior cardinal vein 753 % 28°C# % 4 >

F|oars X 4 s 52 -] PF 12 2% Paraformaldehyde (PFA i %2 0.1% Tween

20 > PFAT) &7 H % 2 2§ F % o

=~ 3f-Hsd e d iz
% P& (Grassi Milano et al., 1997) = ;x i3 2 & > 2% i | #

17



3B-Hydroxysteroid dehydrogenase/ 5A-4A- isomerase (33-Hsd) f% % /=
ML EH g b B ﬂig"ﬁ*ﬂﬁa ..... H ARG E PTU g2
TS g BRI EIMELT 2 F P B 0 @ % phosphate
buffered saline (PBS) i#i%ts » * 2% PFAT *» 4C T H % 12 1 16 /]
pF o2 {5 * PBST (PBS P 7 1% Tween 20) it {7 % » & =t iFi% 10
LABEw ST o IRISIE(T 3B-Hsd A S o F 2 AREE T FRT
it 8312 | - AP 7 0.2 mg/ml NAD (Sigma) > 0.1 mg/ml
nicotinamidec (Sigma) - 0.1 mg/ml 15 etiocholan-3-ol-17-one (Sigma)

0.1 mg/ml nitroblue tetrazolium (Promega) > DMSO 12 2 DHEA » ¥
Jeilgis » £ 10 PBST igf7jie » ik 10 dbh e X > ez &

% 2% PFAT >+ 4CT £ 2 1| pFo

by

C R

4 & 2B (Trinh and Stainier, 2004) =7 2 T 4c 12 13 2T fs » ¥
B g rrsd frELRs o % 20 PFAT 2 PFATX (p 7 0.1% Triton X-100)
A CT Hw 12-16 /| pFis » @ 2 A 45°C 4% NuSieve low melting
agarose (i3>t PBS buffer) ¢ ¥ » A& 1 i § & & > ¥ ¥ agarose 5t

Fis 0 1z FBE %4 Leica VT1000M 2 & & & » & % 7

Bzl - B FRPs e 0k Bk agarose 0 BT IFR3E iy B RS

18



B Dok SRE R 0 foagarose G F FET R F RATE B R

e

PBST & PBSTX (} 7 1% Triton X-100) » I ® BR4a:8i7+7 5 > > 4%

AR o BB R S 100-200 um o T B Al B o ©¥ R

% PBST & PBSTX 3% h 96347 » g4 k% d Spp o

AR RERMERS

%P (Koshida et al., 2005; Trinh and Stainier, 2004) &1 j* 4c 12
g exis > f* 2 Leica VT1000M 2 & *» 5 %+ 4 k enfk & 2L 2 PBS
TX 23 8T ;';!-i;t 10 » 48 5 == > Blocking B]* 10% Fetal Calf Serum
(FCS) #c » PBSTx i®* 2% | pFo— =x 148 * 1: 100 Rabbit Anti-Fn
Polyclonal Antibody (Sigma)z- Mouse anti-FAK (pY397) Monoclonal
Antibody (BD Biosciences) 4: » PBSTx/ 10% FCS-4°C * is* 15% o
T B dfe* 75 10% FCS :» PBSTX & {77 ; Blocking {5 » i
* ch - o Fufg ot ) 5 1: 200 Anti-Rabbit (DyLight® 488 ) &
Anti-Mouse (DyLight® 488) 4: » 5 % 10% FCS :» PBSTx>4°C ™ i* *
15% -2 16 * 75 10% FCS 7 PBSTx 2 PBSTX i& {7 ‘Jj"a"i;’a%é v B
F2F 7 50% glycerol shgt 333t 4 - #-f# PBSTX 16 £ 12 50% + jd i&
74+ % » phalloidin (Invitrogen) % ¢ » ¥ % - Lz kR > T °

BF fo- X BRFFESY RS § AL EARE PR
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S N F ML EMASBRERENITE ST

FRE L (S s 50%H b AIT A R 1S 0 1@ % Zeiss
LSM 510 T &+ = & &g icse (Carl Zeiss Inc) e kiFf=r 3 ¢
3B-Hsd e skh & & 97 J i ¥ o 3000 488-nm F B E RIS ki
W5 543-nm T E Rl F kAR BFEAREHE I 2 BER
o * e o2 BSR4 L & zostack & 3D # AL MR R Y F

H

SRELLFEPHILE  RETEFRERA Y Fe SR - 1

—

Zeiss LSM 510 5 & $= & B ekt > 3% 3048 LSMB10 2= £ & R & -
% T(kdrl:GFP)Y™® i 3 & sk g7 i ehu F 3 5k g5 B ¥reniR i
LA A BT R AN BIE IRV ke B RE R R
# ¢ 41 * Microsoft Office Excel #it#8:& (7 L 32E > e A TR 1
(standard error of the mean) 12 % student’s t test s253+ % % B » p value

gz s * 1 p<0.05; **:p<0.01; *** :p<0.001 -

20



3
*‘.ﬂ

- B AR RETERESY B Fn A G
Filb LR A sftio g 79 > A £ & hjs o 53 TRR L

R TR R mre e Fflb i > gsa8 goade filb i i

X Plprglen pro BRS¢ Bl @2 AR RIT] o Bl FE
To(ffIbEX2:GFP) ¥ sk 4. 0% ¢ ¥ kA R B {7 7 fsz;%"F'w]U%v 7~
L %"E:”ﬁa.&.ﬁlf%‘i et izl c AR K e aris BT P E G

FH LI Pk 36 ) FRRY UBERTE g"F’W;]{@ 2t LR
¥ ATEREEEE Fn AR W e f P A )
R D I R IR A N R LR A
T AYRTAVRERIIFNGOPELF (B- B-~C-DJ o
PR E SR Fﬂ*sﬁz\za BT E R Fa g G R b %
(Liu and Guo, 2006) » F]pt A i iE * 5 Tg(kdrl:GFP)*® iz 8 > & i #

MR e g %S ¥ kg gaie 7Ty (Jinetal, 2005) o A
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’ﬁ{g%‘«m* ET NI V- I IR A
(AMA) ;=% swim bladder # £ » i&igd 4 3 &8k E ¥ TR H}T&d?‘« 4

T AMA dh o B TG AR md R o F o AP

RpiERTH Row g 0 6 & & Interrenal vessel (IRV) -

CEBRFN XSS AT RER TS S R P
wiEd Fn @ SAREP EF I w2 pRERE OB ETF M
(Danen and Yamada, 2001) - 2 i3 4F %45 1 & clo & cas # f& %
gAY > BF Pt 7 R MImMRNA chR = fe 2 § % 7 > 307 1Y
FI A gt e fnl S8 2 fBAn2 T 0 G P AT & )
(Trinh and Stainier, 2004) - iz fAfnl 2 E P RS KR EMHY >
R ’ﬁ'\.ﬂ_?‘« eA BE AT R_AR F 5E 0o ik g 0¥ Bhend o L PREE D
¥ i 7 midline fusion - 29 % 232 ¥ fn 42 4 e § 4 %"Fé”:j{,fsp_
AT ¢ o FRE s whole-mount = U F RIS R R FRE > 27
FERE 22N TERERG X AR E s AP e

TQ(FFLOEX2:GFP) & {7 2 fefs » #-4 § S ¥ Lehmmsd 2 & 415 0 £
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AMA (anterior mesenteric artery)

cas (casnova)

clo (cloche)

DA (dorsal aorta)

EC (endothelial cell)

EG- VEGF (endocrine-gland-derived vascular endothelial growth factor)
dpf (day postfertilization)

ECM (extracellular matrix)

FAK (Focal Adhesion Kinase)

fflb (nr5ala, nuclear receptor subfamily 5, group A, member 1a)
fn (fibronectin)

fnl (fibronectinl)

fnlb (fibronectin 1b)

GFP (green fluorescent protein)

hpf (hour postfertilization)

IRV (interrenal vessel)

itga 5 (integrin , alpha 5)

kdrl (kinase insert domain receptor like)

mmp2 (matrix metalloproteinase 2)

MO (antisense morpholino oligonucleotide)

ptk2.1, ptk2.2 (protein tyrosine kinase 2a, protein tyrosine kinase 2b)
STD (standard)

tnnt2a (cardiac troponin T2a)

VEGF (vascular endothelial growth factor)
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VSMCs (vescular smooth muscle cells)

WT (wild type)
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