Preface

There is an incredible amount of current global research activity devoted to under-
standing the chemistry of life. The genomic revolution means that we now have
the basic genetic information in order to understand in full the molecular basis of
the life process. However. we are still in the early stages of trying to understand the
specific mechanisms and pathways that regulate cellular activities. Occasionally
discoveries are made that radically change the way in which we view cellular activ-
ities. One of the best examples would be the finding that reversible phosphoryla-
tion of proteins is a key regulatory mechanism with a plethora of downstream con-
sequences. Now the seminal discovery of another post-translational modification,
protein ubiquitylation, is leading to a radical revision of our understanding of cell
physiology. It is becoming ever more clear that protein ubiquitylation is as impor-
tant as protein phosphorylation in regulating cellular activities. One consequence
ol protein ubiquitylation is protein degradation by the 26S proteasome. However,
we are just beginning to understand the full physiological consequences of cova-
lent modilication of proteins, not only by ubiquitin, but also by ubiquitin-related
proleins.

Because the Ubiquitin Proteasome System (UPS) is a relatively young field of
study, there is ample room to speculate on possible future developments. Today a
handful of diseases, particularly neurodegenerative ones. are known to be caused
by malfunction of the UPS. With perhaps as many as 1000 human genes encoding
components ol ubiquitin and ubiquitin-related modification pathways, it is almost
certain that many more diseases will be found to arise from genetic errors in the
UPS or by pathogen subversion of the system. This opens several avenues for the
development of new therapies. Already the proteasome inhibitor Velcade is produc-
ing clinical success in the fight against multiple myeloma. Other therapies based
on the inhibition or activation of specific ubiquitin ligases, the substrate recogni-
tion components of the UPS, are likely to be forthcoming. At the fundamental re-
search level there are a number of possible discoveries especially given the surpris-
ing range of biochemical reactions involving ubiquitin and its cousins. Who would
have guessed that the small highly conserved protein would be involved in endocy-
tosis or that its relative Atg8 would form covalent bonds to a phospholipid during
autophagy? We suspect that few students of ubiquitin will be surprised if it or a
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ubiquitin-like protein is one day found to be covalently attached to a nucleic acid
for some biological purpose.

We are regularly informed by the ubiquitin community that the initiation of this
cerics of books on the UPS is extremely timely. Even though the field is young, it
has now reached the point at which the biomedical scientific community at large
needs reference works in which contributing authors indicate the fundamental
roles of the ubiquitin proteasome system in all cellular processes. We have at-
tempted to draw together contributions from experts in the field to illustrate the
comprehensive manner in which the ubiquitin proteasome system regulates cell
physiology. There is no doubt then when the full implications of protein modifica-
tion by ubiquitin and ubiquitin-like molecules are fully understood we will have
aained fundamental new insights into the life process. We will also have come to
understand those pathological processes resulting from UPS malfunction. The
medical implications should have considerable impact on the pharmaceutical in-
dustry and should open new avenues for therapeutic intervention in human and
animal diseases. The extensive physiological ramifications of the ubiquitin protea-
some system warrant a series of books of which this is the first one.
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