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Preface

If the development of techniques for the labeling of a polypeptide N-
terminus and for repetitive N-terminal sequencing mark the beginning of the
science of protein structure determination, then the field has just about reached
its half century. In more recent times, recombinant DNA techniques have pro-
vided powerful means by which to obtain long protein sequences (by theoreti-
cal translation from nucleic acid sequences), but rather than replacing the direct,
chemical, protein sequencing approach, they have instead added further impe-
tus to the drive towards a better understanding of posttranslational processing
and modification events, as well as identification of novel proteins. Recent
years have also seen the advent of “biopharmaceuticals” (i.e., pharmaceutical
products that are proteins, such as monoclonal antibodies), and this has meant
that protein sequencing has found an important new application as a quality
control tool.

Over the decades of protein sequencing many new techniques have been
introduced, with the basic aim of generating more information from less
material. Some techniques have come and gone, but others have been with us
for many years. Edman chemistry is perhaps the best example of the latter
class, with its basic principles still being applied today in the newest protein
sequencer design. Methods for cleaving and modifying peptides are also long-
standing, having been adapted over the years to suit progressively smaller
amounts of sample. To this end, too, methods for amino acid and peptide sepa-
ration have been developed to give better sensitivity as well as better resolu-
tion—capillary electrophoresis and microbore HPLC are comparatively recent
examples from this area. Though repetitive N-terminal sequencing using Edman
chemistry has become well-established, sequencing from the C-terminus has
proven a more difficult problem to solve. In years past, enzymatic digestion
by carboxypeptidase and analysis of products released provided the most prac-
tical means to do this, but it had its limitations—not least its (relative) insen-
sitivity and the (usually) short sequence obtained. Various laboratories around
the world have attempted to develop reliable chemical methods for C-terminal
sequencing and this effort is now, in the mid-1990s, coming to fruition in the
form of a more robust chemistry that has been automated and made available
on commercial machines. Perhaps the most significant development in recent
times, however, has been the adaptation of mass spectrometry to the analysis

v



vi Preface

of biological macromolecules. This clutch of techniques, particularly
electrospray and laser methods, have improved rapidly in accessibility and
sensitivity, and now provide a valuable new tool that is complementary to
“traditional” sequencing methods. The ideal lab would have all of these tech-
niques in-house, of course, but reality seldom approaches the ideal. Neverthe-
less, there is great value in keeping abreast with developments in the field and
knowing what is technically possible in other labs, this knowledge often being
the first step in a fruitful collaboration. Books such as this one are intended to
aid in this process.

Just as the whole field has evolved during its first half century, then surely
it will continue to change through the next. Inevitably, this continuing process
makes any compilation of methods something of a “snapshot” of a field at a
single moment in time, but that does not detract from the usefulness of the
exercise of pulling together current methods, for handy reference in the lab.
That is the aim of Protein Sequencing Protocols. 1t describes techniques in
current use for study of protein sequence. Some of them are well-established,
others are new. The capital investment in equipment required for some meth-
ods in this field can be large—prohibitively so for some labs. In recognition of
this, some parts of this book cover manual methods that require less in capital
outlay, and which may prove useful where a particular piece of equipment is
not available. It is probably true to say, however, that most protein sequencing
these days is carried out on automated sequencers and/or with mass spectrom-
eters. Accordingly, much of Protein Sequencing Protocols concerns these
approaches. Amino acid analysis and peptide mapping are also included here,
since, of course, they each reflect protein sequence and both are important
techniques in the quality control of biopharmaceutical production. In this area,
older techniques such as thin layer chromatography and paper electrophoresis
are passed over in favor of HPLC and capillary electrophoresis, since one or
both of these is available in the majority of labs today. Though such subjects
as these analytical techniques are covered, particularly in later chapters, ear-
lier chapters refer to the (not insignificant) problems of obtaining and han-
dling the protein in the first place. This first stage can prove most challenging,
as any experienced protein biochemist will testify. It is unfortunately true that
each new protein behaves differently from the last one! The field of protein
purification, as a whole, is beyond the scope of this book, but some methods
of particular use in the handling of very small amounts of protein are included
here, being relevant to the usual position (with novel proteins, at least) of
having only micrograms or less to work with. Likewise, protein cleavage and
modification techniques acknowledge this problem of working with small
samples.



Preface Vii

Protein Sequencing Protocols is laid out in the same style as other books
in this series. It is intended as a laboratory manual, guiding the experimenter
to a successful result. Two appendices are included for ease of reference dur-
ing analysis of sequence data. These are summaries of masses of amino acids
and modifications, and of consensus sequences. The book is, of course, aimed
at those with access to all the necessary equipment. It is also intended, how-
ever, that those without all the necessary equipment will find this collection of
methods valuable, not only for understanding of what the techniques involve,
but also as aid in collaboration—how much sample, in what form, is required
for a willing colleague to obtain a successful analysis. To all of these experi-
menters, | would like to dedicate this volume, together with all the contribu-
tors and, last but not least, Stef and Paul, without whose support this book

would have been impossible.
Bryan John Smith
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