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Preface

No one who reflects on recent progress in cellular, molecular, and genetic aspects
of developmental biology can escape the impact of the recent discoveries that
certain functions of homeobox-containing genes in pattern formation have been
conserved during evolution from arthropods to vertebrates. Similarly profound
implications arise from the discovery that genes involved in cell cycle regulation
are strongly conserved between yeasts and mammals. The message from these
insights is that fundamental mechanisms regulating growth, differentiation, and
morphogenesis arose from singular evolutionary events that have been univer-
sally propagated into current life forms. One’s grasp of a principle underlying
mouse development, for example, may therefore come as likely from studying
Dictyostelium migration or Drosophilia morphogenesis as from studying fish or
frogs.

Accordingly, this volume of “Current Topics in Developmental Biology™ con-
tinues to address basic issues of developmental mechanisms in a variety of
experimental systems. The volume is organized by systematic classification,
beginning with plants and lower eukaryotes, and then dealing with animals by
increasing levels of biological organization. The chapter by Sinha, Hake, and
Freeling analyzes leaf morphogenesis, reviewing a combination of traditional
descriptive techniques, molecular genetic experiments and clonal and mutational
analysis to account for the enormous natural variation in leaf form. The chapter
by Loomis evaluates the evidence for competitive inhibition between prestalk
and prespore cells in the lower eukaryote, Dictyostelium discoidium, as a model
for cell-type proportioning in a wide variety of metazoa. Wickramasinghe and
Albertini discuss the regulation of the cell cycle in mitosis and meiosis, empha-
sizing the role of M-phase kinases, phosphatases, and their substrates during
oocyte growth and maturation. In their chapter, Bunch and Brower review the
functions of cell adhesion molecules in Drosophilia, showing their importance in
differentiation and morphogenesis. The chapter by Khaner describes the pro-
cesses leading to bilateral symmetry in the chick embryo, focusing on the role of
the hypoblast in axis determination. Finally, Hill and Wurst review the use of
spontaneous, chemically induced and DNA-mediated insertional mutagenesis to
analyze mammalian development, particularly as applicable to in vitro studies
with pluripotent embryonic stem cells.

These chapters introduce the reader to important recent advances in under-
standing the mechanisms of cell proliferation, differentiation, and morpho-

xi



