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PREFACE 

The important role of mass spectrometry as an analytical tool in the life sciences is now well 
recognized. The remarkable development of both instrumentation and methodology allows the 
structural characterization of biological molecules of all classes; peptides and proteins, 
carbohydrates, nucleic acids, lipids, drugs and their metabolites, and other xenobiotics. The 
present capabilities of mass spectrometry are truly impressive, encompassing the analysis of 
biopolymers of molecular weights of hundreds of thousands and measurements of minute 
quantities of compound at the attomole level. It is clear that mass spectrometry has had a big 
impact on many different areas of biological research and quality control in bioprocesses. 

The goal of the NATO ASI dedicated to "Mass Spectrometry in the Biomolecular 
Sciences" is to provide young scientists with an intensive short course on the latest instrumental 
advancements, developments in appropriate analytical methodology and the opportunity to discuss 
these topics with experts in the field who are themselves leaders in some of these developments. 
This NATO ASI was launched in 1988 and the first institute, held in southern Italy (Cetraro) in 
1990, was enthusiastically greeted by both junior and senior scientists. In many academic 
institution, the participation of students in international schools, such as this NATO ASI, is 
considered an important part of the training of Ph.D. students and young scientists because it aids 
in the development of their ability to communicate and exchange information. For this reason, 
senior scientists involved in the first meeting have agreed that an advanced course in mass 
spectrometric applications in biological sciences should be organized on a regular basis, each two 
or three years. The impressive advances in the science of mass spectrometry in the three years 
following the first ASI formed the backdrop for the second meeting on this subject held at the 
Hotel Augusto in Lacco Ameno, on the island of Ischia in Southern Italy, June 23-to July 5, 1993. 
In a congenial and casual atmosphere, 103 scientists discussed the developments of the 
methodology with reference to important applications in biology, bio-medicine, environmental 
sciences and food chemistry. 

This book provides an account on the recent developments of both the technology and 
applications related to the topics presented at the ASI in 1993. It is divided into four sections. 
Section I, "Methods in Mass Spectrometry", introduces and reviews some of the newer ionization 
methods widely employed in the analysis of biological molecules, such as fast atom bombardment, 
electrospray, and matrix-assisted laser desorption ionization. Further, an introduction to the 
application of quantum chemistry in mass spectrometry is provided. Section II, "Instrumentation 
for Mass Analysis and Detection", describes the major instrumentation involved in mass analysis 
including magnetic, time-of-flight, quadrupole, ion trap and fourier transform mass spectrometers. 
A discussion of MS/MS applications to large molecules and the principles of low and high energy 
collisions for structure characterization are also presented. Section III, "Applications to 
Biomolecules", presents the scope of the technology in biology, medicine, and environmental areas, 
with specific examples for a selected number of topics. These topics include the use of continuous 
flow interfaces for the in vivo detection of analytes, evaluation of the risks of human exposure to 
carcinogens, and the analysis of peptides and proteins, lipids and nucleic acids derived from 
biological sources. Section IV, "Coupling of Chromatography to Mass Spectrometry", presents 
recent achievements in the on-line combination of separation techniques such as gas 
chromatography, liquid chromatography, and supercritical fluid chromatography. In addition, 
applications in the environmental sciences, and in human nutrition, are presented 

The editors acknowledge the special efforts of the other fourteen senior plenary lectures, P. 
Arpino (France), A. Burlingame (USA), P. Crain (USA), P. Derrick (UK), S. Facchetti (Italy), S. 
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Gaskell (UK), E. Gelpi (Spain), M. Gross (USA), M. Karas (Gennany), H. Morris (UK), R. Self 
(UK), P. Traldi (Italy), M. Tornqvist (Sweden) and H. Wollnik (Gennany) and of the senior key
note lectures, A. Abbondandolo (Italy), G. Falcone (Italy), N. Russo (Italy), T. Theophanides 
(Greece) and K. Vekey (Hungary). Most have generously contributed to this book. 

Special thanks go to the NATO scientific affairs division, the Italian National Research 
Council (CNR) and Fisons-VG (UK) who provided most of the funds for the institute. Thanks are 
also due to the French Society for Mass Spectrometry (SFSM), the Portuguese JNCT, Turkish 
TUBITAK, Greek Ministry of Industry, Energy and Technology and the U.S. National Science 
Foundation (NSF) for providing travel supports to some junior participants at the AS!. 

R. M. Caprioli 
A. Malorni 
G. Sindona 
May, 1995 
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