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Summary

The establishment of heart mesoderm during Xenopus
development has been examined using an assay for heart
differentiation in explants and explant combinations in
culture. Previous studies using urodele embryos have
shown that the heart mesoderm is induced by the
prospective pharyngeal endoderm during neurula and
postneurula stages. In this study, we find that the
specification of heart mesoderm must begin well before
the end of gastrulation in Xenopus embryos. Explants of
prospective heart mesoderm isolated from mid- or late
neurula stages were capable of heart formation in nearly

100 % of cases, indicating that the specification of heart -

mesoderm is complete by midneurula stages. Moreover,
inclusion of pharyngeal endoderm had no statistically

significant effect upon either the frequency of heart
formation or the timing of the initiation of heartbeat in
explants of prospective heart mesoderm isolated after
the end of gastrulation. When the superficial pharyngeal
endoderm was removed at the beginning of gastrulation,
experimental embryos formed hearts, as did explants of
prospective heart mesoderm from such embryos. These
results indicate that the inductive interactions respon-
sible for the establishment of heart mesoderm occur
prior to the end of gastrulation and do not require the
participation of the superficial pharyngeal endoderm.
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Introduction

The heart mesoderm of vertebrate embryos is thought
to arise through an inductive interaction between the
pharyngeal endoderm and the paired regions of an-
terior lateral mesoderm. Evidence for the induction of
heart mesoderm by pharyngeal endoderm arises from a
variety of experimental embryological studies (e.g.
Balinsky, 1939), as well as analyses of a mutation
affecting this inductive interaction (Lemanski et al.
1979) and observations of human teratology (Hommes,
1957). This work is reviewed in Jacobson & Sater
(1988). In brief, studies of heart differentiation in
explants of prospective heart mesoderm isolated from
urodele embryos at various stages throughout neuru-
lation indicate that heart induction occurs during early
to midneurula stages (Jacobson & Duncan, 1968).
Removal of the entire endoderm from urodele embryos
at various stages during neurula and postneurula devel-
opment prevents heart formation in a large percentage
of cases (Balinsky, 1939; Nieuwkoop, 1947; Chuang &
Tseng, 1957; Jacobson & Duncan, 1968). These findings
suggest that inductive interactions critical to heart
formation continue well into postneurula development.

Further evidence for inductive interactions during

postneurula stages is provided by the work of Lemanski
et al. (1979) on the cardiac lethal mutation in axolotls. In
embryos homozygous for this mutation, heart develop-
ment is arrested at early stages of heart morphogenesis,
and hearts fail to beat (Humphreys, 1972). Explant
recombinations between mutant and wild-type tissues
demonstrate that the phenotypic lesion resulting from
this mutation resides within the endoderm; mutant
heart mesoderm is able to develop normally when
combined with wild-type endoderm (Lemanski et al.
1979). Presumably, the mutation disrupts the pro-
duction of signals by the endoderm that are required for
normal heart development.

Some of the previous studies (e.g. Ekman, 1921,
Lemanski et al. 1979) fail to distinguish between interac-
tions of heart mesoderm with pharyngeal endoderm
that are essential for the initial acquisition of heart-
forming potency, and interactions between these tissues
that merely support the induced mesoderm along its
course of differentiation. In recent years, at least two
levels of developmental commitment have been defined
(Slack, 1983). The specification of a tissue represents
acquisition of a level of developmental commitment
that is sufficient for the formation of a given organ when
the tissue is cultured in isolation. A greater level of






























