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Cranial vessels form in a reproducible and evolutionarily conserved manner. The primary
vasculature was considered to develop from a pair of the cranial division (CrDIs) and
caudal division (CaDIs) of primitive intercarotid arteries (PICAs) and primordial hindbrain
channels (PHBCs) in human. But the process by which these vessels assemble and acquire
their stereotypic patterning remains unclear. Using two-photon time-lapse imaging of
transgenic zebrafish expressing EGFP predominatly in the endothelial cells including
angioblasts, we examine the stepwise assembly and patterning of the vascular network of
the zebrafish brain. We show CrDIs and CaDIs originate by angiogenesis from the
angioblast clusters, which bilaterally assemble at the rostro-internal to the optic capsule at
the stage of 12 somites, and alternatively PICAs develop from the other angioblast clusters,
which bilaterally assemble just caudal-internal to the optic capsule. The both rostral and
caudal clusters express the arterial maker Hey2. PHBCs develop bilaterally from the
clusters of angioblasts arising among the lateral-ventral wall hindbrain at the stages of
15-18 somites, which express the venous maker flt4. Our results suggest that the cranial
vessels develop by angiogenesis from the major three clusters of angioblasts, which may
assemble independent of the vasuculogeseis of longitudinal trunk axial vessels.
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IRE oW EGERE T, 73K, Evans D%
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B3RS, flow dynamics (2 X W #HE D
ME NSRBI E NS (Evans
Manual of Human Embryology, 1912) (2 &
DimL o,
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3 % £ A7 % microangiography &, Il
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Dev Bi01.230:278-301, 2001 ; Development
130:5281-5290, 2003, Yaniv et al. Nature
med 12:711-716, 2006) 73, Fx DBILZNG
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Anat 18, 1915).
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JIbd 0D 11087 38 A= D FfE) - O AT C 1 Sabin 23
£ L\ (Sabin Contrib Embryol 18, 1917).
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i oG E, =7 MU IREZIZLT,
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HIENZ A - PRI EMIMAERE (%) 2380
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B & U CRTEFIR~ERET D) BSHDITE

C%ELTWS. Pagdet (ZW)-B Tzt
9 % Primitive internal carotid artery
(PICA) & primordial hindbrain channel
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2. Wlo PHBC 2 5l%, #F0OW
] 12 — %} @ longitudinal neural artery
(LNA)AMAEFEIC K VIR S, Hi TR
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Esnsg. —JF, PICA »HITaihfiR%
25 cranial division & caudal division 73 H
FLUCHIMN S PRI A MIZT & LTnD.
Hox DBENHIL, ¥7T77 492 2Th
[ERE D L& MR 3T 241 5 23, LNA DR
I NT, PHBC 25 EE:, —SROMIE
BIRDAELC S, 72 &b, PHBC 226 M
FAIZ LY IR L2 A A 23 I R B Ik %
BT 5 Z LIXFHEY CERE RIS L
Bbohsd. 1=, ¥7 77 ¢ v =20 Basal
communicating artery (BCA) & posterior
communicating segment (PCS)7> 5k &
NDMEDME T, & ko Willis i & 1Z1F
FIEEDOERER R LT\ 5. BCA X° PCS, JK
JEEIIRA> 513 central artery 23 HZEL, AN
N OEIMOITENICE B Z XL T <.
EME DORAEBRBIZIE T T 7 0 v
L FETESIELBEBLTWEEDREL, €
7T 7 4 ¥ 2 [T HEENY O M E 5 A D
ET N ELTHHTE S Z L IRE 7z
HERFES D . F o ME N R R E LR
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microangiography RiEGE Y] F % (Padget 1
HREE A AT L72) TIE B 2N HBRZ W
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ZEMTED. Fexid CeDI- CaDI & PHBC
DR & FEAR D R E IS D AFAEE 2 R D
NI v AV 2=y - P TITT7 4 v
(Telil; EGFPY! , Tg(lkl;EGFP)) T,
M4 C 2 AR HERS 5 2 & 23 Hk7e.
AW TIE, i OFMIESE O M & A
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TA A=V T THONZT D EEBIZ, £
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