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WeE. sprouting U. BESRZEFKLT Do RIC. primordial hindbrain channel HSAXESIARIC@D > T
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2 [28ERET B neural crest cell DiENHAEFEL (K1) | dorsal aorta H\ 5 otic artery ZRIVMEICFEET D
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PTA & oticartery ZERLTWSEZERLTWT Y| B otic artery DEEFIRSICH=> T, HBIEZD
> THREEZBBT & WA DEEHDEEA,
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8 somites 12 somites 16 somites
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Fig. 10. A diagram of cranial vasculature formation and myelopoiesis prior to the initiation of circulation as observed in etsrp:CFP and kdrf:mCherry transgenic embryos. Dorsal view
of the anterior regien, anterior is up. 8- 12 somite stages, endothelial and myeloid precursors coalesce into two bilaterally located organizing centers within the anterior lateral plate
mesoderm (ALPM), the midbrain organizing center (MOC), located adjacent to the midbrain, and the rostral organizing center (ROC), located more rostrally adjacent to the
forebrain. 12-16 somite stages, first angiogenic extensions are apparent at the ROC and the MOC. At the same time, myeloid cell (mc) precursors emerge from the MOC and MOC-
derived endocardial precursors (end) migrate to the midline. 16-somite-24 hpf stages, kdrl:mCherry = amerial vessels and etsrp:GFP* venous vessels extend in the anterior and
posterior directions from the MOC. The anterior vessels merge with their counterparts that migrate posteriorly from the ROC and form the venous primordial midbrain channel
(pmbc) and the primitive internal carotid artery ( pica). The posteriorly migrating MOC-derived vessels join with their counterparts that emerge from the anterior/posterior cardinal
vein (acv/pev) and the dorsal aorta (da) and form the venous primordial hindbrain channel (phbc) and the lateral dorsal aorta (Ida). At the same time, branches extend from the ROC
to form the caudal division of the internal carotid artery (cadi). the cranial division of internal carotid artery (crdi) that connects to the MOC-derived pmbc. and the nasal ciliary
artery [nca) which does not make connections until later stages. A subset of etsrp:GFP; kdri:mCherry™ cells that migrate to the midline forms aortic arches (aa) which join both
bilateral Idas. Green, GFP-expressing cells; Red, mCherry expression; orange, coexpression of both transgenes; light green, strong GFP, weak mCherry expression,

5 €737 vy a1y iBERMEREDY T—< (Proulx)

YEATEERM B FKAERF(C rostral organizing center (ROC) & midbrain organizing center (MOC) H'HIR
. 2 ZHhB5ZFNZN cranial division (crdi) . caudal division (cadi) & & U primordial hindbrain channel
(pmbc) . primitive internal carotid artery (pica) ZEHN2MET B, Aortic arch & dorsal aorta ®JE

T YO THEIROAFERSND E VWS, SNETOBSZBIHDTH D,

6 VURARD PECAM-1 SERER—ILYDY MEROZRITEBEE (k)

EAEK (E. R7—Y12) . AR (. R7—I 1)

6K : dorsal aorta (DA) &I(FIRIZ LIMERDEENROSND (as)

ER:H 5D UEATZERET DA & primordial hindbrain channel (PHBC) 238h%528 S 1. trigeminal artery
*° otic artery ([CHBLTDMENTOHSND LS CBHOND.
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MiA' PCS' PHBC' ACV' ™\

o
AA1 ccv
CaDl PICA

K7 €757« vya1B8EmERE (Isogai, 2001)

AZESNARD caudal division (CaDl) & BXEENART (BA) Z3B9 % posterior communicating segment (PCS)
%3R3, Dorsal aorta/internal carotid artery & BA @ anastomosis H@=BH T EENICHFET DI &
ZRT . OIS TIZ trigeminal artery ¥ otic artery [CABH T DME(FREINTULVRL,

A 20 hpf B 24 hpf C 28 hpf

;
e

B }

o ! CtA

9 9 o9

) rstochaa notachond

Fig. 10. Diagram summarizing the development of the hindbrain vasculature and its anatomical relationship with specific subsets of stereotypical neurons and axon tracts. A-K,
developing hindbrain vasculature, at different stages and/or locales. Ages (hpf), top right corners. A-G, dorsal views. Anterior, left. Left side, bottom. H-J, Coronal cross-section views
atthe r2 level. Dorsal side, up. Left side, left. K, Left lateral view of r3. Dorsal side, up. Anterior, left. Color-coding (vasculature): BA, purple. CtAs, light blue. PHBCs, dark blue. PCS, light
pink. Non-hindbrain vessels (ACV, DC, PCV and PMBC), other blue shades. Color-coding (neuronal/axonal structures): Rhombomere boundaries, light gray lines (A-G only).
Midbrain, Mb (A-G enly, posterior region is shown), yellow. lIfs, mifs and RSNs, bright pink (H-K). BMNs, green (J-K). Rhombomere center, yellow (K). Rhombomere boundaries, gray
dotted lines (K). A-C, PHBC formation via the fusion of PMBC and ACV-derived sprouts (also during this phase the PCS emanate from the PICA -not shown- to later fuse with the BA).
C-E, BA formation via a selective cell sprouting-like process (Herbert et al., 2009). PHBC-derived sprouts grow towards the ventral midline, where they coalesce. The sprouts
disappear progressively giving rise to a distinct BA. F-G and I-J. CtA formation. CtA sprouts arise from the PHBC and grow dorsally to penetrate into the ventral side of the
rhombomeres and the chb via their centers. The CtAs later interconnect with their ipsilateral neighbors and with the PCS (invariably at the Mb level) and the BA (reliably at the r3
level, but not exclusively at that locale). H-K, anatomical relationship between hindbrain vessels and key subsets of neurons and axons at selected stages. The lIfs, mifs, BMNs and
RSNs are bilateral structures, but for simplicity they are only shown on one side in J. Drawings are not to scale. For abbreviations see Table 1.
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Fig. 4. Relationship between the CtAs and rhombomeres. A-D, Maximum intensity
confocal projections of immuno-fluorescently stained embryos carrying the endothelial
reporter Ta(kdrl:GFP)'®"'®, Endothelium, green (GFP). Rhombomere boundaries in A, B,
D; red (zrf-1). Differentiated neurons in C; red (HuC). Ages (hpf) indicated above.
Abbreviations (see Table 1): vasculature, white (apostrophe, right side); neuroepithe-
lium, yellow. Small white arrows, CtAs. Small white arrowheads, ipsilateral CtA fusions.
Yellow asterisk, r5 GFP-positive neuroepithelial signal from the Tg(kdrl:GFP)'®''®
reporter. A, C, D, lateral views. Anterior, left. Dorsal, top. B, Dorsal view. Anterior, left.
Left side, bottom. Scale bar (A), 100 pum.
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Fig. (14). Rhombomeric transverse branches of basilar. A. The vertebro-basilar arterial pattern of non-human primates is similar to that of
humans. This rhesus monkey (Macaca mulatra) hindbrain modified after Gerhard and Olszewski [100] shows a midline unpaired basilar
artery (BA) giving oftf multiple symmetrical transverse branches. The segmental correlation of brain vasculature and neuronal development
can be seen as the abducens nerve (VI), located in r5, can also be demonstrated by counting down 4 transverse branches (red asterisks) from
the superior cerebellar artery (SCA) to rhombomere 5. B. Sagittal section of Carnegie Stage 14 Human Embryo (# 9297) showing
rhombomere borders and sub-pial vascular elements forming the pontine branches of the basilar artery (arrows). C. Higher magnification of
early transverse vessel (*) lying adjacent to pial surface of r5-6 inter-rhombomeric border. D. Ventral view of graphic reconstruction
(modified from Padget [14]) of BA forming by fusion of the primitive bilateral neural arteries (BNA). Transverse arteries (red asterisks)
clearly arise prior to this fusion. Red line shows plane of section in B. III, oculomotor nerve; V, trigeminal nerve; VI, abducens nerve; VII,
facial nerve; VIII, vestibulocochlear nerve; AICA, anterior inferior cerebellar artery; ASA, anterior spinal artery; PICA, posterior inferior
cerebellar artery; VA, vertebral artery.

10 BNEBERODIEEZER & rhombomere DRAf% (Rahmat)

£ k Carnegie Stage 14 BBIROKIRET (B) EFHREENDILK (C) » Rhombomere (r) ([C—HL7cMEEE
HERTZ= S, B. C DFTR%Z Carnegie Stage 14 82 (Padget) [CHTEHSD (D) . AR B BiEIC
BYET D, ZORINSEHETDE SCAD r 1 &7 D, otic vesicle Lix®D VIL VI R IRA@H S ME (AICA)
(X SCADSHZTEBFEBED 15 £13D, VI VII R R(E rd BOTPPFET DN, BHEKRVWERTHS,

Namba K 12



Niche Neuro-Angiology Conference 2023

Fig. 2 SEM images of vascular casts (B,C) and reconstructed images (A,D) of mouse embryos in the early (22-somite stage; A),
middle (25-somite stage; B} and late (27-somite stage: C; B-somite stages: D) parts of 9.5-10DG. (A) The arrow indicates the
primordium of the 3rd PAA, which appears mesh-like. (8) Three PAAs ( 1, Il are seen, of which the 2nd is the thickest. (C) The =l
cephalic vascular system is well developed. The primordia of the 4th PAA are present between the aortic sac and dorsal aorta of part of D. The relationship of the PAA system and pharyngeal pouches is seen in detail. Scale el 500
(arrows). (D) The 4th PAA s thin, but clearly recognizable. Scale bar = 250 um. B-D = 250 ym
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