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Editorial

It has been 35 years since Gans and Northcutt proposed that the
vertebrate head was an evolutionary novelty, tightly linked with the
evolution of a migratory cranial neural crest and epidermal placodes
[1]. This new head was fundamental in the move from passive to active
predation, providing a home for an array of sense organs and support
for the oral apparatus.

In extant vertebrates, the head is one of the most diverse structures,
formed of tissues and organs derived from all 3 germ layers (plus the
neural crest), which require complex functional integration. Given this,
it is perhaps unsurprising that craniofacial abnormalities (involving the
complex tissues of the head) are some of the most common of all birth
defects and collectively represent about one third of all congenital
anomalies.

Over the last 30 years our understanding of how the neural crest,
endoderm, ectoderm, and mesoderm create complex organs has greatly
increased. There has been a focus on the calvaria, teeth, inner ear, eye,
palate, and the signalling molecules and transcription factors that shape
and define them. In this special issue we have intentionally focused on
the lesser-understood organs and tissues, to highlight how much is still
unknown and ready to be explored. This special issue hopefully high-
lights that, while we are starting to understand some of the genetics
behind craniofacial development, we are lagging behind in under-
standing how changes in genes actually drive morphogenesis at the
cellular level.

Several of the reviews take an evodevo slant to tackle the head. Igor
Adameyko and colleagues start us off with an investigation of the car-
tilagenous skull, moving from the cephalochordate amphioxus to the
human. We see how a cartilage template is created and then adapted to
support and protect.

Jennifer Fish and colleagues investigate the components that drive
and constrain morphogenetic variation during skull development,
tackling the diversity of skull shape. Here they present an overview of
the factors that regulate interactions between the different embryonic
tissues in the head, which together instruct the creation of the hard
tissues.

Within these hard tissues paths need to be laid down for the nerves
and blood vessels, allowing access to all parts of the head. These holes
in the bone, or foramina, are the subject of a review from Imelda
McGonnell and colleagues. We see how the nerves and blood vessels
appear to shape the surrounding bone, and how problems in keeping
the bone at bay can lead to invasion of these spaces and disease.

Moving from the hard tissues to the rest of the skeleton, Susanne
Dietrich and colleagues investigate the muscles that connect to our
bones and cartilages to power our facial movements, such as eye and
jaw movement. They highlight the unique nature of head muscle

development and specification and the distinct properties of stem/
precursor cells within these tissues.

Continuing with mesodermal derivatives, Martyn Cobourne and
colleagues provide a developmental overview of the tongue, the re-
levant molecular signals and how their perturbation leads to congenital
anomalies.

Sense organ development is an essential part of head formation and
we move from an understanding of structures associated with jaws to
those associated with our ability to sense the environment. Two papers
shed light on the eye but concentrate on associated structures that are
critical for functional eye development. Jane Sowden and colleagues
investigate the optic fissure and the current understanding of re-
modelling and morphological changes that occur during its closure,
while Isabelle Miletich investigates the development of the ocular
glands that lubricate the eye, giving an overview of the factors and
mechanisms involved in their formation.

Finally we turn to the tissue that covers the body, the periderm, and
look at the role craniofacial periderm plays in acting as a non-stick layer
preventing fusions of oral and palatal epithelium. Mike Dixon and
colleagues represent this thin tissue layer in a new light, highlighting its
important coating role in early epithelium, but also the importance of
removal of the periderm to allow fusion of key cranial epithelia during
facial morphogenesis.

A key theme throughout the reviews is that when studying one
tissue in the head you have to take into account many others. In par-
ticular many pathways and developmental principles reoccur, allowing
lessons from one organ to be related to another.

Overall this special issue aims to convey the guest editors’ en-
thusiasm for the head as a fascinating structure. Abigail Tucker has
been working on development of cranial organs for over 20 years,
while, after admiring early forebrain development for a long while,
Cynthia Andoniadou is slowly being convinced of the wonders of the
later head structures, through an introduction to glands and teeth over
the last 8 years.
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