CONTENTS

Contributors xi
Preface XV

1. Selective Methyl Labeling of Proteins: Enabling Structural
and Mechanistic Studies As Well As Drug Discovery Applications
by Solution-State NMR 1

Andrew Proudfoot, Andreas O, Frank, Alexandra Frommilet,
and Andreas Lingel

1. Introduction to Selective Labeling 2
2. labeling Schemes &
3. Experimental Section n
4. Applications 17
5. Conclusion 31
Acknowledgrments 32
References - 32

2. Isotopic Labeling of Eukaryotic Membrane Proteins fnr.NMR
Studies of Interactions and Dynamics 37

Igor Dikiy, Lindsay D. Clark, Kevin H. Gardner, and Daniel M. Rosenbaum

1. Intreduction EE
2. Expression and Isctopic Labeling In Pichia 41
3. Purification/NMR Sample Preparation 47
4. Running "*C/'H HMQC and Methyl Relaxation Experiments 52
5. Concluding Rernarks 55
Acknowledgments &0
References i)

3. Optimal Isotope Labeling of Aromatic Amino Acid Side Chains
for NMR Studies of Protein Dynamics 67

Ulrich Weininger

- i

1. Intreduction 68
2. MMR Properties of Aromatic Side Chains a9
3. Site-Selective "°C Labeling of Aromatic Side Chains 71
4. NMR Spectra of Site-Selectively Labeled Aromatic Side Chains 75
5. Relaxation Dispersion Experiments 758
6. Picosecond to Manasecond Dyramics 79




Wi . Contents

7. Conclusions a3
References a3

4. A Quick and Colorful Method to Measure Low-Level —
Contaminations of Paramagnetic Ni** in Protein Samples Purified
by Immobilized Metal lon Affinity Chromatography 87
Starla D. Glover and Cecilia Tommos

1. Introduction a3
2. Materials and Methods a0
3. Methad to Determine Micromolar Ni** Contaminations in Protein Samples 91
4, Two Examples of Useful Applications for the Developed Cakarimetric
Method ) 100
5. Conclusion 105
' Acknowledgments 105
References 105
Further Reading 106
5. Toolkit for NMR Studies of Methyl-Labeled Proteins 107

Paoclo Rossi, Yoan R. Monneau, Youlin Xia, Yojiro Ishida, -
and Charalampos G. Kalodimos

1. Introduction 108
2. Methods 13
3. Summary 138
References 139

6. Synthetic Biology-Based Solution NMR Studies on Membrane

Proteins in Lipid Environments 143
Erik Henrich, Frank Lohr, Julija Mezhyrova, Aisha Laguerre, Frank Bernhard,
and Volker Dotsch
1. Introduction T44
2. Basic Cell-Free Expression Systemn 147
3. Manodisc Preparation 150
4. Cell-Free Insertion of Membrane Proteins Into Nanodiscs and CQuality
Cptimization 154
5. Basic NMR Sample Processing and Analysis 161
6. Backbone Assignment of Membrane Proteins 166
7. MMR Structurzl Approaches for Membrane Proteins in Lipid Bilayers 168
B. Outlook 174
Acknowledgments 176

References 178




Contants wii

7. Preparation of Phosphorylated Proteins for NMR Spectroscopy 187
Ganesan Senthil Kumar, Rebecca Page, and Wolfgang Peti
1. Irtroduction 188
2. Phaosphorylation 190
3. Methods to Manitor Phosphonylation 193
4. Problems, Pitfalls, and Alternative Routes 197
5. Protocol for In Vitro Phosphorylation 199
6. Summary and Conclusions 2m
Acknowledgrments 202
References 202

8. Synthesis and NMR Characterization of the Prenylated Peptide,
a-Factor 207
Taysir K. Bader, Todd M. Rappe, Gianlugi Veglia, and Mark D. Distefang
1. Introduction 208
2. Synthesis of a-Factor 210
3. Analysis of a-Factor 226
4, Surnmary 234
Acknowledgrments = 236
References 236

9. The Preparation and Solution NMR Spectroscopy of Human
Glycoproteins Is Accessible and Rewarding 239
Adam W. Barb, Daniel J. Falconer, and Ganesh P. Subedi
1. Introduction 240
2. Glycoprotein Production 243
3. Strategies to Obtain Glycoprotein Compositional Homogenelty 246
4, Compositional Analysis of Glycopfoteins 249
5. Solution NMR of Labeled Glycoproteins 53
6. Summary 258
Acknowledgernent 258
References 259

10. Nonuniform Sampling for NMR Spectroscopy 263

Scott Robson, Haribabu Arthanari, Sven G. Hyberts, and Gerhard Wagner
1. Introduction 265
2. Development of MUS Methods 205
3. Reconstruction Programs 266
4, MNUS Schedules 73
5. Benefits of MUS 279




Wil Contents

6. Implementation of NUS Experiments 286
7. Conclusion 287
Acknowledgments -
References RN T 250

11. Exploring Protein Conformational Landscapes Using
High-Pressure NMR 293

Julien Roche, Catherine A. Royer, and Christian Rourmnestand

1. Introduction 204
2. Monitoring "Global® Folding/Unfolding Reactions With 10 High-Pressure
MMR Spectroscopy 296
3. Monitoring “Local” Protein Folding/Unfolding Reaction With High-Pressure
20 NMR Spectroscopy: Exploring the Folding Landscape 302
4. Characterization of the T5E in the Folding Reaction 34
5, Conclusions 37
References 318
12. C5-ROSETTA 3N
Santrupti Nerli and Nikolaos G. Sgourakis -
1. Introduction Ry
2. Terminglogies 323
3. Preliminary Reguirements 326
4,  Methods 327
5. Architecture 347
6. Integration With Structural Restraints 347
7. Combined Approaches 3532
8. Computational Requirements 354
9, Toolbox 355
10, Conclusions 357
Acknowledgrments 358
References 358

13. Combining Evolutionary Covariance and NMR Data for Protein
Structure Determination 363

Yuanpeng Janet Huang, Kelly P. Brock, Yojiro Ishida, Gurla VT, Swapna,
Masayori Inouye, Debora 5. Marks, Chris Sander, and Gaetano T. Montelione

1. Intreduction 364
2. The EC-NMR algorithm and Implernentation 368




Contents ix
3. Quality Control and Structure Validation 3’6
4. Representative EC-NMR Pesults 378
5. Future Prospects 386
Acknowledgments o 387
References 387

14. Combining NMR Spectroscopy and Molecular Dynamic
Simulations to Solve and Analyze the Structure
of Protein-RNA Complexes 393
Sebastien Campagne, Miroslav Krepl, Jiri Sponer, and Frederic H-T, Allain
1. Intreduction 304
2. Sample Preparation 305
3. Data Analysis and Structure Calculations 389
4. Structural Ensemble and Functional Validation 410
5. Molecular Cyramic Simulations Provide Additional Insight to the Salution

Structures 413

6. Conclusion a7
Acknowledgments 418
References - 418




