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Abstract: Early differentiation of vascular endothelial cells is indispensable for the proper
patterning and lumen formation of blood vessels. The vascular network forms in a reproducible
and evolutionarily conserved manner, and their molecular mechanisms of formation have been
markedly focused on. However, the differentiation process of vascular progenitors, angioblasts,
remains unclear. Here, we report several tools to detect and analyze undifferentiated vascular
endothelial cells in zebrafish embryos, including the vascular-specific transgenic lines, inhibi-
tor treatments, and 3D reconstruction technique of electron microscopic serial images.
Keywords: zebrafish, vascular endothelial cell, angioblast, differentiation, serial section scan-
ning electron microscopy
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Fig. 1. Angioblasts of the developing zebrafish head. A-C.
Transmitted light images of zebrafish at 14-(A), 18-(B),
and 22-(C) somite stages. D-F. Fluorescent images of A-C.
Arrows and arrowheads indicate anterior and posterior
angioblast cluster, respectively, between optic lobe and
forebrain. Dorsal views. Rostral is to the top. FB: fore-
brain, OP: optic lobe. Scale bar: 50 pm.
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Fig. 2. Angioblast morphology in inhibitor treated em-
bryos. A-I. Confocal images of the anterior head of 18
somite stage 7Te(fila-EGFP)’ embryos treated with ei-
ther control DMSO carrier (A,D,G), the PI3K inhibitor
LY294002 (B,E,H), or the VEGFR inhibitor SU5416 (C,F]).
3D reconstructed images (A-C). Selected dorsal planes
show rostral GFP-positive clusters (D-F, arrowheads) and
selected ventral planes show caudal GFP-positive clusters
(G-I, arrows). Dorsal views. Rostral is to the top. FB: fore-
brain, OP: optic lobe. Scale bar: 50 um.

HZ EFEETHD, ¥T T T 4 vy 2 RO MR
BT 30 IRER ) (B K514 24 BERE) DIKETH 528 22
REHNIZZ D XL S 129 T *%®m£iﬁﬂﬁﬁ
DA TN, T flila-EGFP) ! % A\Wi=546 . 12
< &b 12 REIHICITEBIEN TED 2 L, itﬁ
O CTHEBMIC IR S L A A E PR R T3 2
ERbnoTz,

RIS & 2 BRI S EAN DR

18 PRI HEGEIN 7 VEGF 7 7 2 U — 32 O%%
{KVEGFR 7 7 X U — %4 L CIRE Bk L UM

A R E| 25> TS, VEGF &7 F1vm
R Z > THRARATZ 7 FONA ) b= 3 FF—
£ (PISK) 2MEMHLSH, 2O FHid Akt 72 £ O
N> 7 s ENEE LS D, BT 77 4 v a
DIMERAEICBWTEH, VEGF v 7L & PISK v~
T T EBEREEEZH S THND 2 Z b0y
T 27 ANEEG IE SRR D b & RS Ak

EDO XG50~ %5 720, VEGFR [HEH
(SU5416) # L O'PISK PR E Al (1Y294002) % H
W2, 10 ARETINC P EAIALEE 2 BRAA L, 18 IREIH
\ZIE N OBlEE 21T - 72 (Fig. 2), IREED
FAEOPHBBE TIIay bo— LR E ER L) -
-, S STEMEERILTIE, 2 ba— LR TIEY)
MBI OCRMAE S D7 7 22 —hk L Bbh b



86 Science Journal of Kanagawa University Vol. 29, 2018

e SN CTnWb D &R 7= (Fig. 2A,D &
»E G RHD) . PISK FLEAILEIR CIIWAI D 7 F A
X —DOEIEIR M <472 (Fig. 2B,D %88 ,G &
F1). VEGFR BHFEHILERIZ BN THYMO 7 Z A
K —DENE A STV 223, S HIChAE
HOTZMBEN %2 FEL W (Fig. 2C,F K88 I
JHD), MRS AR E L CnD 2 &
DR END, Z O bREE X LY294002 12~ T
SU5416 MLBED 78 X 0 58 < N H T\ e, T
SOFER D BEEOIMAE SO & b I D431k
ICBWT VEGF > 71L& PISK 7 Lid 5 L
TEYH, &5, VEGF v 7o Fifiiz PISK LL
SO 7 F VB OFETTER LT 2 ATREMED RIE S
iz

Mkt SEM LD BN EFHRIC K 5 3D ikl
~ 7 A7 D Array tomography HEIZHWSILE —
REO 72 B E S, 4% PFA - 2.5% GA/ 0.1 M PB /&
BETHD Y, BT T 7 4w 2 aOMEE S H
i < 72 1A EE R AL 2 ) 72 Array tomography
FECIE, BIE T & LT 4% PFA - 4% GA/ 0.1 M
PIPES IBAWEAHW LA TS W, LinL, ¥7'F
7 4w a KB DR — L~ T METIE, M
Fa DO REFRS I OHERE PN O TR I 23 I oG 72 &£
DOEBEZ T TICBETELETEA TIE RN
728, WYREEEE S D OISR A2 T o 12,
FEEE & LT, PB OMUC A a DL IOV Rk
EAFAHEKEZRR LN KE RERTRD 2o
7272 PB #8M LT, feL T, PB OREIZOWT
it L7z, PBlx~U A EOIFFIECILEST 01 M
THEA SN2, AFEECIERRMIZ001M £T
REZTTFHZ 08D 5, SWHECRAERMIZE -
TR DREERCHBE O SN2 572D Th 5,
Y7T7 4 vy 2 IR TOEEREEZ T R5 720
0.01, 0.05, 0.10 M @ 3 Fi¥E D PB % M\ CTHEEHK
AR LR Uiz & 2 A iR A BIIRR D e o
7o Fiz, EERIEITEASTTIC PB O A% HIHIIR
OFREREME LT, IIEERELLEET T 7 1>
VaRERASEREEZA, 010 M PBIZBWTR
RCHRFEDRAETE N R ONT, ZNOHDOREEND
PBIZ 005 M ZH\5Z & & Lz, MikDOHEE MK
BT ERDIRWHIHIR T, 4% PFA B LT
2.5% GA XL HITHD - T=720, [EE RN H
WREETTFF, TN 2% 8L 1.25% & Lz,
Fiz, BEIIK BT 4R ED BB L,
BEMRD F F A CHRAF LTz, EEEAR DL L5
EEFRH Lz, AT 37 OREERSCHIE O E
ZRIEND Z DX ) IZEERDOKMERE 2 L, IRH

Fig. 3. 3D reconstruction of an endothelial cell in angulus
venosus. A-D. Various angle views. 5 days post fertiliza-
tion. Purple: nucleus, yellow: cytoplasm, green: lysosome,
light blue: mitochondria, brown: ER, red: desmosome.
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Fig. 4. Immunohistochemical staining and immunoelec-
tron microscopy of zebrafish angioblast at the earliest
stages. A. DAB staining of horizontal section of 18-somite
stage Te(lila-EGFP)*" embryo. Anterior is to the top. B,
C. Anti-GFP staining by immunoelectron microscopy of
TeWli1a’EGFP)"" embryo at 12-somite stage (B) and 18-so-
mite stage (C). FB: forebrain, OP: optic lobe. Scale bars:
100 pm in A, 4 pm in B.
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