
Methods in Enzymology 

Valurne 239 

Nuclear Magnetic l~esonance 
Part C 

EDITED BY 

Thomas L. James 
SCHOOL OF PHARMACY 

DEPARTMENT OF PHARMACEUTICAL CHEMISTRY 

UNIVERSITY OF CALIFORNIA, SAN FRANCISCO 

SAN FRANCISCO, CALIFORNIA 

Norman J. Oppenheimer 
SCHOOL OF PHARMACY 

DEPARTMENT OF PHARMACEUTICAL CHIEMISTRY 

UNIVERSITY OF CALIFORNlA, SAN FRANCISCO 

SAN FRANCISCO, CALIFORNIA 

ACADEMIC PRESS. 
San Diego New York Boston London Sydney Tokyo Toronto 



Table of Contents 

CONTRIBUTORS TO VOLUME 239 . . . 

PREFACE ..... 

VoLUMES IN SERIES 

Section I. Techniques 

A. Experimentation 

I. Practical lntroduction to Theory and Implementa­
tion of Multinuclear, Multidimensional Nuclear 
Magnetic Resonance Experiments 

2. Measurement of Homo- and Heteronuclear ./. Cou­
plings from Quantitative J Correlation 

ARTHUR S. EDISON, 
FRITS ABILDGAARD, 
WILLIAM M. WESTLER, 
ED S. MOOBERRY, 
AND JOHN L. MARKLEY 

ÜEERTEN W. V UlSTER, 
STEPHAN ÜRZESIEK, 
FRANK DELAGLIO, 
ANDY C. WANG, 
ROLF TSCHUDIN, 
ÜUANG ZHU, 
AND Ao BAX 

3. Two-Dimensional Exchange Spectroscopy of Pro- SLOBODAN I. MACURA, 
teins WILLIAM M. WESTLER, 

ix 

xiii 

XV 

3 

79 

AND JOHN L. MARKLEY 106 

4. Pulsed-Field Gradients: Theory and Practice JAMES KEELER, 
ROBIN T. CLOWES, 
ADRIAN L. DAVIS, 
AND ERNEST D. LAUE 

5. Selective Pulsesand Their Applications to Assign- LYNDON EMSLEY 
ment and Structure Determination in Nuclear 
Magnetic Resonance 

6. Modifications of Older Model Nuclear Magnetic Eo S. MooBERRY, 
Resonance Console for Collection of Multinu- FRITS ABILDGAARD, 

145 

207 

clear, Multidimensional Spectral Data AND JoHN L. MARKLEY 247 

V 



vi T ABLE OF CONTENTS 

B. Data Processing~ 

7. Using Maximum Likelihood Spectral Deconvolu- PHILIP N. BoRERAND 
tion in Multidimensional Nuclear Magnetic Res- ÜEORGE C. LEVY 257 
onance 

8. Automated and Semiautomated Analysis of MoGENs K.HeR, 
Homo- and Heteronuclear Multidimensional KIM VILBOUR ANDERSEN, 
Nuclear Magnetic Resonance Spectra of Pro- AND FLEMMING M. POULSEN 288 
teins: The Program Pronto 

9. Automated Assignment of Multidimensional Nu- HARTMUT ÜSCHKINAT AND 
clear Magnetic Resonance Spectra DA vm CROFT 308 

10. Quantitative Information from Complicated Nu- JENS J. LED AND 
clear Magnetic Resonance Spectra of Biological HENRIK GESMAR 318 
Macromolecules 

Section II. Protein Structure 

A. General 

II. Multidimensional Heteronuclear Nuclear Mag- G. MARIUS CLORE AND 
netic Resonance of Proteins ANGELA M. GRüNENBORN 349 

12. Chemical Shifts as a Tool for Structure Determi- DAVID S. WISHART AND 
nation BRIAN D. SYKES 363 

13. U se of Chemical Shifts and Coupling Constants in DA VID A. CASE, 
Nuclear Magnetic Resonance Structural Studies H. JANE DYSON, 
on Peptides and Proteins AND PETER E. WRIGHT 392 

14. Assessment of Quality of Derived Macromolecu- THOMAS L. JAMES 416 
lar Structures 

B. Classes of Proteins 

15. Nuclear Magnetic Resonance Study of Antibod- Yon ARATA, 
ies: A Multinuclear Approach KOICHI KATO, 

HIDEO TAKAHASHI, 
AND lCHIO SH!MADA 440 

16. Strategy for Studying Modular Proteins: Applica- PAUL N. BARLOW AND 
tion to Complement Modules lAIN D. CAMPBELL 464 

17. Two-Dimensional Nuclear Magnetic Resonance LUCIA BANCIL, 
Spectra of Paramagnetic Systems IvANO BERTINI, 

AND CLAUDIO LUCHINAT 485 

18. Methods to Study Membrane Protein Structure in GILLIAN D. HENRY AND 
Solution lBRIAN D. SYKES 515 



T ABLE OF CONTENTS Vll 

19. Experimental Nuclear Magnetic Resonance Stud- S. J. ÜPELLA, 
ies of Membrane Proteins Y. KIM, AND 

P. McDONNELL 536 

Section III. Dynamics and Disorder 

20. Investigation of Protein Motions via Relaxation JEFFREY W. PENG AND 
Measurements ÜERHARD WAGNER 563 

21. Nuclear Magnetic Resonance Measurements of ANDREW N. LANE AND 
Slow Conformational Dynamics in Macromole- JEAN-FRAN<;:OIS LEFEVRE 596 
cules 

22. Accounting for Molecular Mobility in Structure 
DeterminationBasedon Nuclear Magnetic Res­
onance Spectroscopic and X-Ray Diffraction 
Data 

WILFRED F. VAN ÜUNSTEREN, 
ROGER M. BRUNNE, 
PIET GROS, 
RENE C. VAN SCHAlK, 
CELlA A. SCHIFFER, 
AND ANDREW E. TORDA 619 

Section IV. Protein-Ligand Interactions 

23. Protein-Ligand Interactions: Exchange Processes L. Y. LIAN, 
and Determination ofLigand Conformation and I. L. BARSUKOV, 
Protein-Ligand Contacts M. J. SuTCLIFFE, 

K. H. SzE, 
ANID G. C. K. ROBERTS 657 

24. Nuclear Magnetic Studies of Protein-Peptide A. JosHUA WAND AND 
Complexes JAMES H. SHORT 700 

25. Nuclear Magnetic Resonance Methods for Study- ANDREW M. PETROS AND 
ing Protein-Ligand Complexes STEPHEN W. FESIK 717 

26. Use of Nuclear Magnetic Resonance in Prohing DAVID E. WEMMER AND 
Ligand-Macromolecule Interactions PHILIP G. WrLLIAMS 739 

AUTHORlNDEX 769 

SUBJECT INDEX 797 


