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Protein NMR Techniques, Volume 60 Methods in
Molecular Biology. Edited by David G. Reid. Hu-
mana Press, Totowa, NJ. 1997. x + 418 pp. 16 x 23.5
cm. ISBN 0-89603-309-0. $79.50.

The book contains 12 chapters covering a wide range
of topics from instrumental concerns to the theory of
molecular modeling written by acknowledged leaders in
each area. Each chapter is well-written and well-
referenced. This is an excellent text, with several
chapters that will be of particular interest to graduate
students and researchers new to the area.

Chapter 1 presents an introduction to the application
of NMR to the investigation of protein structure. Topics
discussed in this chapter include sample considerations,
the “technique of sequence-specific resonance assign-
ment”, the role of isotropic labeling, and NOEs that are
important in the characterization of secondary struc-
ture. The second chapter provides an overview of the
most commonly used three- and four-dimensional dou-
ble- and triple-resonance experiments for the determi-
nation of protein structure. The chapter concludes with
a review of the assignment strategies which use these
methods to determine the three-dimensional structure
of a protein. Chapter 3 presents a detailed discussion
of how protein structure affects chemical shift. The
application of 13C and H chemical shift indexing for
predicting protein secondary structure is also discussed.
Chapter 4 presents an excelelnt discussion of processing
NMR data. This chapter is an excellent guide for
students and researchers who are just learning how to
process NMR data. Topics discussed include prepara-
tion of the data, on-line vs off-line processing, format
conversion, processing strategy and data structure,
sampling and quadrature detection schemes, apodiza-
tion, zero-filling, and a review of available processing
software. The chapter is very well-referenced with 388
literature citations. Chapter 5 is again an excellent
introductory chapter for graduate students and research-
ers new to the area. In this chapter, a detailed discus-
sion of the calculation of protein structures from NMR
data is presented. The chapter begins with a basic
outline of the procedures used to convert NMR data into
a three-dimensional structure. The relationships be-
tween NOEs and coupling constants obtained from the
NMR experiment and the dihedral angles and distance
restraints used in molecular modeling calculations are
clearly defined. The two major calculation methods,
distance geometry and molecular dynamics simulated
annealing, are discussed. Methods for structure analy-
sis and refinement of the originally calculated structure
are also discussed. Chapter 6 provides a discussion on
the application of NMR to study protein—ligand interac-
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tions. In this chapter, NMR parameters and methods
that can provide information on protein—ligand interac-
tions are discussed, including NMR detected titration,
transfer-NOE experiments, isotope editing, chemical
shift, relaxation parameters, and NOE effects. The
effect of the time scale of the binding process for NMR
detection is also discussed. The chapter concludes with
selected applications. Chapter 7 presents an excellent
discussion on NMR of paramagnetic proteins. In Chap-
ter 8, an excellent overview of the application of liquid
and solid NMR methods for the studies of membrane-
associated proteins and peptides is presented. Of
particular interest is the discussion of the application
of the solid-state methods REDOR (rotational-echo
double-resonance) and RF-Driven recoupling experi-
ment to the determination of protein structure. Chapter
9 is the third chapter in the text which should be of
particular interest to graduate students. In this chap-
ter, an excellent discussion of application of metal NMR
for the study of metelloproteins is given. Topics dis-
cussed include theoretical and experimental consider-
ations, exchange effects, quadropolar ions, and dipolar
ions. Chapter 10 provides an overview of the methods
for the production and characterization of recombinant
proteins. Topics discussed include labeling methods,
bacterial expression, yeast expression, baculovirus ex-
pression, and mammalian cell expression. Chapter 11
provides an excellent summation for the text. In this
chapter, a case history of the NMR studies of a small
protein w-conotoxin MVIIA is presented. This discus-
sion present here illustrates how the material presented
in the previous 10 chapters comes together to yield the
complete story of a protein structure. For students or
researchers new to this area, this chapter, in my
opinion, provides an excellent research outline from
which to build their own NMR studies. The last chapter
should be required reading for all students using an
NMR instrument. This chapter provides clear and
detailed insight into the operation and calibration of an
NMR spectrometer. Topics include basic principles and
procedures, calibration of hard pulses, spin—lock pulses,
decoupler pulses, and X-nucleus pulses, solvent sup-
pression, calibration of pulse field gradient pulses, how
to use pulse field gradient pulses, selective exctiation
using shaped pulses, and how to implement new pulse
sequences.

In summary, this is a very good reference text and
study guide for students and the experienced researcher.
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