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Preface®

The advances that have occurred in the biomedical sciences in the last ten or twenty
years are absolutely without precedent. If the first half of the past century belonged to nucle-
ar physics, there is no question that the second half belonged to biology. It gave us incredi-
bly sophisticated new technologies such as genetic engineering, including gene cloning, ma-
nipulation and expression, without which we would know essentially nothing about our ge-
netic makeup, hereditary, or viral diseases and, of course, nothing about embryonic deve-
lopment or morphogenesis.

This book has been devoted to an in-depth account of the transcriptional regulation of
heart development. The study of striated muscle, more than any other tissue, has been at
the origin of some of the most basic discoveries in biology. This is largely due to its abun-
dance and diversity of types, richness in enzyme content, readily observable changes in ap-
pearance and structure during contraction and the ease with which one can measure the con-
version of chemical energy into a mechanical response. Cardiac muscle has played a particular
critical role in these advances due to its absolute indispensability in sustaining life in all but
the simplest animals, and the prominence of cardiac diseases one witnesses today. It was by
studying the contraction of cardiac ventricular muscle that Ringer obtained the first indica-
tion, more than one hundred years ago, of a calcium requirement in this event. Subsequent-
ly, Hodgkin, Loeb, Loewi, Heilbrunn and many others demonstrated the involvement of
calcium in nerve excitability and other cellular and tissue processes.

Muscle was also the tissue in which fundamental metabolic and regulatory events were
uncovered. One hundred years ago, Fletcher and Hopkins showed that lactic acid was pro-
duced during contraction. In 1930, Meyerhoff demonstrated that this compound was genera-
ted during anaerobic glycogenolysis shown later to provide the energy required to maintain
contraction. In the mid-fifties, muscle glycogen phosphorylase was shown to be regulated by
phosphorylation-dephosphorylation brought about by the opposing actions of a protein kinase
and phosphatase. At that time, it was not known whether reversible protein phosphoryla-
tion represented a unique occurrence restricted to the control of that enzyme only or, at
best, to that of carbohydrate metabolism. As it turned out, it represented one of the most
prevalent mechanisms by which physiological processes can be regulated, including, of
course, muscle contraction. In the late 80’s, protein tyrosine phosphorylation was discov-
ered and rapidly shown to be intimately implicated in cell growth, proliferation, differentia-

tion and transformation, by bringing into play tyrosine kinases of cellular or viral origin or
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linked to receptors for growth factors, mitogenic hormones or cytokines.

Science nowadays is evolving at such an incredibly pace that is inconceivable that one
could work alone, in isolation or in a vacuum. The complexity of modern research is such
that collaboration among scientists, institutes, countries or continents are absolutely indis-
pensable for science to progress. Science is a vast, broad-based enterprise in which every
single advance relies on all the others. No single area can be developed independently of all
the others. As a consequence, the boundaries that exist among various disciplines are be-
coming increasingly blurred, and no advance in the field of biomedicine could be achieved
without the contribution of chemistry, physics and mathematics, or without the availability
of computers that allow us to analyze, display, store and retrieve data at the touch of a but-
ton, It is by making use of those disciplines and the sophisticated methodologies of molecular
genetics that the highly complex regulation of cardiac development could be elucidated, as
well described in this book.

In this regard, it is most gratifying to see that many of the advances that have occurred
have taken place in China, a country whose cultural past goes back several millennia and
whose historical and artistic dimensions are limitless. With the increased exchange of scho-
lars, including the many Chinese students who spend some time visiting laboratories abroad,
one can expect a considerable surge in international collaborative projects in the years to
come. The scientific bonds that are being forged with China will be greatly reinforced by the
emergence of new research facilities as easily observed all throughout this country today. No
doubt, these can only attract an increasing number of foreign scientists, and encourage
them to spend some time in research laboratories here.

This book written by Professor Xiushan Wu entitled “Signaling Pathways and Heart De-
velopment” focuses in-depth on a number of factors involved in the translational control of
cardiac development. It constitutes another vivid example of the increasingly prominent place

science and scientific researchers from this country are occupying the international scientific
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