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Preface

Writing a book on mass spectrometry methods for detecting and identifying micro-
organisms took on the aspect of trying to summarize an entire epoch in a few words.
Starting with the first instruments in the 1970s to the present, the discipline of mass
spectrometry has evolved and has as many branches as an old oak tree. It became
simpler when focused on one simple branch, which shows that microorganisms
can be detected, identified, and classified using mass spectrometry, proteomics,
appropriate software, and fast computers. The technology works fine. In fact, this
process works better than “fine”; it has the ability to detect and classify those
microbes that are not sequenced—those not in the genetic databases. Because of
the exceptional standardization and organization of the genomic information avail-
able, it is a simple process to sort this information by using appropriate software
and a computer. We have accomplished tasks in minutes using software which used
to take weeks of wet laboratory work. All microbes can be classified according to
their degree of match to their taxonomic hierarchy.

Microbe identification is actually very simple when you consider that all that is
required is the detection of a few peptides unique to each microbe. Since peptides
can be determined by mass spectrometry methods and these can in turn be sorted
by software, the unique peptides of all the microbes can be determined. The pro-
cess includes the following four steps: (1) all the available sequenced microbes are
obtained from the national GenBank; (2) software, such as ABOi1d™, determines all
the unique peptides for these microbes; (3) mass spectrometry provides the peptide
information for all microbes in their samples; and (4) then back to ABOid™, which
sorts out the unique peptides and determines the accurate identification and clas-
sification. This is important when considering that the detection of a few unique
peptides out of thousands available for a microbe is easier than looking for a specific
marker in a complex media. The result is accurate identification and classification
over and over again not based on a few markers but based on the detection of a few
out of thousands of unique markers (peptides).

This book is a snapshot in a rapidly growing, exciting area of science, and we
can expect that updates will be the subject of a new work. It is clear that we are
breaking new ground every day, and it will be fun to see where this approach
takes us.

Simply detecting and identifying microbes using such an easy system is terrific.
The future is exciting. We can expect miniaturized mass spectrometers in the not-
so-distant future, and because the software can be ported to multiple platforms,
this capability will be handheld and available to everyone. This capability changes
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everything. Imagine the fun of being able to go around and identify the microbes in
the yard with a youngster. The possibilities are limitless.

MATLAB® is a registered trademark of The MathWorks, Inc. For product informa-
tion, please contact:

The MathWorks, Inc.

3 Apple Hill Drive

Natick, MA 01760-2098 USA
Tel: 508-647-7000

Fax: 508-647-7001

E-mail: info@mathworks.com
Web: www.mathworks.com
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the integrated virus detection system (IVDS), a fast-acting, highly portable, user-
friendly, extremely accurate, and efficient system for detecting the presence of,
screening, identifying, and characterizing viruses. The IVDS can detect and identify
the full spectrum of known, unknown, and mutated viruses, from AIDS to hoof and
mouth disease, to West Nile virus, and beyond. This system is compact, portable,
and does not rely upon elaborate chemistry. The second, and equally award win-
ning, was his leadership in the invention of the method for detecting microbes using
mass spectrometry proteomics. These projects represent determined ten-year efforts
and a novel approach to the detection and classification of microbes from complex
matrices.

Throughout his career, Dr. Wick has made lasting and important contributions to
forensic science and to the field of antiterrorism. He holds several U.S. patents in the
area of microbe detection and classification. He has written more than 45 civilian
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and military publications and has received myriad awards and citations, including
the Department of the Army Meritorious Civilian Service Medal, the Department of
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1.1 INTRODUCTION

Since they were first discovered scientists have wanted to be able to identify and clas-
sify the many different microbes, in particular bacteria, fungi, and viruses. It was an
exciting time of discovery during the development of the disciplines of microbiology,
mycology, and virology. The results were that in general an academic specialty was
offered in the three fields. Sometimes, the bacteriology and virology were offered in
the same academic area of microbiology. One reason for this early separation was their
size. Fungi were large multi-micron to millimeter-sized organisms, bacteria were of
0.5-2.0 pm, and viruses were nanometer-sized; generally three orders of magnitude



