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Figure 13.2

Regions of the neural crest. The cranial neural crest migrates into
the pharyngeal arches and the face to form the bones and cartilage
ol the face and neck. It also produces the cranial nerves. The vagal
neural crest (near somites 1—7) and the sacral neural crest (posterior
to somite 28) form the parasympathetic nerves of the gut. The car-
dinc neural crest cells arise near somites 1—3; they are critical in
malking the division beeween the aorta and the pulmonary artery.
Neural crest cells of the trunk (about somite 6 through the tail)
muke sympathetic neurons and pigment cells (melanocytes), and a
subset of these (at the level of somites 18—24) form the medulla
portion of the adrenal gland. (After Le Douarin 1982.)
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Fig. 3 The cephalic neural crest: cell migration streams and fate map in hyoid structure. (A) Presumptive diencephalic,
mesencephalic and rhombencephalic territories of the NF in the avian embryo at 5ss as established by Grapin-Botton et al. (1995).
(B) Migration map of cephalic NCCs in the avian embryo. The origin of NCCs found in the nasofrontal, periocular regions and in
BAs is colour-coded as in A. NCCs arising from the posterior diencephalon and mesencephalon populate the nasofrontal and
periocular region. Posterior mesencephalon aiso participates in BA1. NCCs from r1-r2 together with a small contribution of r2
complete the crest-derived mesenchyme in BA1. The major contribution to the 2nd branchial arch comes from r4. NCCs arising
from r3 and r5 split to participate in the two adjacent arches: BA1 and BA2 for r3-NCCs; BA2 and BA3 for r5-NCCs, respectively.
ré-r8-derived cells migrate to the more caudal BAs. (C) Skeletal components of hyoid cartilages: the participation of the crest-
derived cells is colour-coded as in A. A, angular; Bb, basibranchial; Bh, basihyal; Cb, ceratobranchial; D, dentary; E, entoglossum;
Eb, epibranchial; Mc, Meckel’s cartilage.
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Fig. 3. Contribution of ectoderm, mesoderm, and endoderm during craniofacial development.
A: Neural crest cells are formed at the junction of neural and surface ectoderm. These cells undergo
epithelialk-mesenchymal transformation, become ectomesenchyme, and travel into multiple destina-
tions. B: Side view of an E9.5 mouse embryo shows unsegmented paraxial mesoderm in the head and
mesoderm-derived somites in the trunk. OP, optic vesicle; OV, otic vesicle. C: Transverse section of the
developing first branchial arch that is covered by surface ectoderm. The core of the first arch contains
cranial neural crest (CNC) -derived (blue) and paraxial mesoderm-derived (pink) cells. The pharyngeal
endoderm (yellow) lines the inner aspect of the branchial arch. D: Schematic drawing of an adult mouse
skull shows both the CNC- and paraxial mesoderm-derived elements (modified from Noden and
Trainor, 2005). Mesoderm-derived cells are in pink, and CNC-derived cells are in blue.
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Figure A, Meural crest-mesodesin bondary incthe kead. A} The locstion of the neural crese-mesederm
i.nll.'l'.rll'.! is:l‘luwn at lsl'ﬂ! r’L'A]I.lJ'I'i.l:IE thE ;n!li.l.l tl:HJIs'n’.lr.H.i:iUL‘l L'd-nEUTil. LIEsT :Eu! IJL'II Mﬂm lh.t‘ ”ﬂu“jir_\'
movements associzted with muscemorpliogenesis. Lisced are tissue types derived i wmatiotes from eicher
nEurI’J Lrest or rl:Ede]ll En‘:.u!l‘\'f]:r’. o JEI'I.HI.'I IJL'FlJ.'l ﬂFdLﬂL J:Il.e'!end1}'l:|:=] FI'JPU:“I:JJH."«. }TI:L‘ exreTt J.lllJ
boundasies of newal crest contiibutions to te avian shull are shown ina bisecved head Troos o 14-day
cliick embryo whose peural plate, including eural crest precursors, and ssface ecredermn we e wasled
with a replication-incomperent retrovims contai ning the Lae ([ galacrosidase) reporier gene. Mote the
complere labeling (blue srain} aof frontenssal, maxillang mandibalar, and other pharpngeal arch skelecal
srriscrures in addition 7o ssnsory ganglia such as the rrigeminal (0. V). The red arrow poines ro the sire of
the newrsl cresc-mesod=rm |'||'|I:I'||'|S|r:|l' heraesn rosrral and calwarial parms of the frontal bone, Asrerisk ")
denates laaeled cells wichin a semmicirelar duer, which is decived from the aric placede. Figure legend
eontinued an next page.



