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Crystallization of Membrane Proteins: 
 
  
The Structure of the Potassium Channel: Molecular Basis of K+ Conduction and Selectivity. 
Doyle DA, Cabral, JM, Pfuetzner RA, Kuo A, Gulbis JM, Cohen SL, Chait BT, MacKinnon R.  
Science. 280;1998:69-77.  
Decyl Maltoside 
 
X-ray Structure of a ClC Chloride Channel at 3.0 Å Reveals the Molecular Basis of Anion Selectivity. 
Dutzler R, Campbell EB, Cadene M, Chalt BT, MacKinnon R. Nature. 415;2002:287-294. 
Dodecyl Maltoside, Octyl Maltoside 
 
Crystal Structure and Functional Analysis of the HERG Potassium Channel N-terminus: A Eukaryotic 
PAS Domain. 
Cabral JHM, Lee A, Cohen SL, Chait BT, Li M, MacKinnon R. Cell. 95;1998;649-655. 
Octyl Glucoside 
 
Structure at 2.7 Å Resolution of the Paracoccus denitrificans Two-Subunit Cytochrome c Oxidase 
Complexed With an Antibody Fv Fragment. 
Ostermeier C, Harrenga A, Ermler U, Michel H. Proc Natl Acad Sci USA. 94;1997:10547-10553. 
CYMAL®-6 
 
X-Ray Diffraction Analysis of Three-Dimensional Crystals of Bovine Rhodopsin Obtained From Mixed 
Micelles. 
Okada T, Le Trong I, Fox BA, Behnke CA, Stenkamp RE, Palczewski K. J Struct Biol. 130;2000:73-80.  
Nonyl Glucoside 
 
Two-Dimensional Crystallization of Escherichia coli Lactose Permease. 
Zhuang J, Prive GG, Werner GE, Ringler P, Kaback HR, Engel A. J Struct Biol. 125;1999:63-75. 
Dodecyl Maltoside, Decyl Maltoside, Octyl Glucoside 
 
Architecture and Selectivity in Aquaporins: 2.5 Å X-ray Structure of Aquaporin Z. 
Savage DF, Egea PF, Robles-Colmenares Y, O’Connell JD III, Stroud RM. PLoS Biol. 1;2003:334-340. 
Octyl Glucoside 
 
A Defined Protein-Detergent-Lipid Complex For Crystallization of Integral Membrane Proteins: The 
Cytochrome b6f Complex of Oxygenic Photosynthesis. 
Zhang H, Kurisu G, Smith JL, Cramer WA. Proc Natl Acad Sci USA. 100;2003:5160-5163. 
Undecyl Maltoside 
 
Three-Dimensional Crystallization of the Escherichia coli Glycerol-3-Phosphate Transporter: A Member 
of the Major Facilitator Superfamily. 
Lemieux MJ, Song J, Kim MJ, Huang Y, Villa A, Auer M, Li X-D, Wang D-N. Protein Sci. 12;2003:2748-2756. 
Dodecyl Maltoside, Undecyl Maltoside, Decyl Maltoside, Nonyl Glucoside, CYMAL®-5, CYMAL®-6,  
HEGA®-10, FOS-MEA®-10, C12E9, C12E8, C12E6 
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Detergents Destabilize the Cubic Phase of Monoolein: Implications For Membrane Protein 
Crystallization.  
Misquitta Y, Caffrey M. Biophys J. 85;2003:3084-3096. 
Decyl Maltoside, Hexyl Glucoside, Nonyl Glucoside, Octyl Glucoside, LDAO 
 
Membrane Protein Crystallization in Lipidic Mesophases: Detergent Effects 
Ai X, Caffrey M. Biophys J. 79;2000:394-405. 
Dodecyl Maltoside 
 
Spectroscopic Evidence that Osmolytes Used in Crystallization Buffers Inhibit a Conformation Change 
in a Membrane Protein. 
Fanucci GE, Lee JY, Cafiso DS. Biochemistry 42;2003:13106-13112. 
Octyl Glucoside 
 
Structure of the SHV-1 β-Lactamase. 
Kuzin AP, Nukaga M, Nukaga Y, Hujer AM, Bonomo RA, Knox JR. Biochemistry 38;1999:5720-5727. 
CYMAL®-6 
 
Crystal Structure of Arachidonic Acid Bound to a Mutant of Prostaglandin Endoperoxide H Synthase-1 
That Forms Predominantly 11-Hydroperoxyeicosatetraenoic Acid. 
Harman CA, Rieke CJ, Garavito RM, Smith WL. J Biol Chem. 279;2004:42929-42935. 
Octyl Glucoside 
 
 NMR of Membrane Proteins: 
 
Solution NMR Spectroscopy of [α-15N] Lysine-Labeled Rhodopsin: The Single Peak Observed in Both 
Conventional and TROSY-Type HSQC Spectra is Ascribed to Lys-339 in the Carboxyl-Terminal Peptide 
Sequence. 
Klein-Seetharaman J, Reeves PJ, Loewen MC, Getmanova EV, Chung J, Schwalbe H, Wright PE, Khorana 
HG. Proc Natl Acad Sci USA. 99;2002:3452-3457.  
Dodecyl Maltoside, Octyl Glucoside 
 
NMR Spectroscopy in Studies of Light-Induced Structural Changes in Mammalian Rhodopsin: 
Applicability of Solution 19F NMR. 
Klein-Seetharaman J, Getmanova EV, Loewen MC, Reeves PJ, and Khorana HG. Proc Natl Acad Sci USA. 
96;1999:13744-13749. 
Dodecyl Maltoside 
 
The Integral Membrane Enzyme PagP Alternates Between Two Dynamically Distinct States. 
Hwang PM, Bishop RE, Kay LE. Proc Natl Acad Sci USA. 101;2004:9618-9623. 
CYCLOFOS™-7 
 
Topology and Secondary Structure of the N-Terminal Domain of Diacylglycerol Kinase. 
Oxenoid K, Sonnichsen FD, Sanders CR. Biochemistry  41;2002:12876-12882. 
Fos-Choline®-12, Decyl Maltoside 
 
How To Prepare Membrane Proteins For Solid-State NMR: A Case Study on the α-Helical Integral 
Membrane Protein Diacylglycerol Kinase from E. coli. 
Lorch M, Faham S, Kaiser C, Weber I, Mason AJ, Bowie JU, Glaubitz C. ChemBioChem. 6;2005:1693-1700. 
Dodecyl Maltoside, Octyl Glucoside, Fos-Choline®-12 
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G proteins: 
 
Structure and Function in Rhodopsin: Mass Spectrometric Identification of the Abnormal Intradiscal 
Disulfide Bond in Misfolded Retinitis Pigmentosa Mutants. 
Hwa J, Klein-Seetharaman J, Khorana HG. Proc Natl Acad Sci USA. 98;2001:4872-4876. 
Dodecyl Maltoside 
 
Functional and Structural Characterization of Rhodopsin Oligomers. 
Jastrzebska B, Fotiadis D, Jang G-F, Stenkamp RE, Engle A, Palczewski K. J Biol Chem. 281;2006:11917-
11922. 
Dodecyl Maltoside, Tetradecyl Maltoside, Hexadecyl Maltoside 
 
Enhanced Expression, Native Purification, and Characterization of CCR5, a Principal HIV-1 Coreceptor. 
Mirzabekov T, Bannert N, Farzan M, Hofmann W, Kolchinsky P, Wu L, Wyatt R, Sodroski J. J Biol Chem. 
274;1999:28745-28750. 
CYMAL®-5 
 
Purification and Characterization of the Human Adenosine A2a Receptor Functionally Expressed in 
Escherichia coli. 
Weiss HM, Grisshammer R. Eur J Biochem. 269;2002:82-92. 
Dodecyl Maltoside 
 
Functional Immobilization of a Ligand-Activated G-Protein-Coupled Receptor. 
Neumann L, Wohland T, Whelan RJ, Zare RN, and Kobilka BK. ChemBioChem. 3;2002:993-998. 
Dodecyl Maltoside 
 
Conformational States and Dynamics of Rhodopsin in Micelles and Bilayers. 
Kusnetzow AK, Altenbach C, Hubbell WL. Biochemistry 45;2006:5538-5550. 
Dodecyl Maltoside 
 
 
Protein folding: 
 
Outer Membrane Protein A of E coli Folds into Detergent Micelles, But Not in the Presence of 
Monomeric Detergent. 
Kleinschmidt JH, Wiener MC, Tamm LK. Protein Sci. 8;1999:2065-2071. 
Alkyl Glucosides, Alkyl Maltosides, Fos-Cholines® 
 
Folding of a Monomeric Porin, OmpG, in Detergent Solution. 
Conlan S, Bayley H. Biochemistry. 42;2003:9453-9465. 
Octyl Glucoside 
 
Misfolding of a Bacterial Autotransporter. 
Mogensen JE, Kleinschmidt JH, Schmidt MA, Otzen DE. Protein Sci. 14;2005:2814-2827. 
Dodecyl Maltoside, Octyl Glucoside 
 
Kinetic Study of the Folding and Misfolding of Diacylglycerol Kinase in Model Membranes. 
Nagy JK, Lonzer WL, Sanders CR. Biochemistry. 40;2001:8971-8980. 
Decyl Maltoside, Fos-Choline®-12 
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Full-Length Influenza Hemagglutinin HA2 Refolds into the Trimeric Low-pH-Induced Conformation. 
Swalley SE, Baker BM, Calder LJ, Harrison SC, Skehel JJ, Wiley DC. Biochemistry 43;2004:5902-5911. 
CYMAL®-5, CYMAL®-6, Fos-Choline®-9, HECAMEG, Undecyl Maltoside, C12E8, C8E5 
 
Barriers to Folding of the Transmembrane Domain of the Escherichia coli Autotransporter Adhesin 
Involved in Diffuse Adherence. 
Morgensen JE, Tapadar D, Schmidt MA, Otzen DE. Biochemistry 44;2005:4533-4545. 
Alkyl Maltosides, Octyl Glucoside 
 
Probing the Folding and Unfolding of Wild-Type and Mutant Forms of Bacteriorhodopsin in Micellar 
Solutions: Evaluation of Reversible Unfolding Conditions. 
Chen GQ, Gouaux E. Biochemistry 38;1999:15380-15387. 
CHAPSO, Nonyl Glucoside, Octyl Glucoside 
 
Folding and Activity of Circularly Permuted Forms of a Polytopic Membrane Protein. 
Beutler R, Ruggiero F, Erni B. Proc Natl Acad Sci USA. 97;2000:1477-1482. 
Dodecyl Maltoside 
 
 
General Reviews: 
 
Interaction of Membrane Proteins and Lipids With Solubilizing Detergents. 
le Maire M, Champeil P, Moller JV. Biochim Biophys Acta. 1508;2000:86-111. 
 
A Pedestrian Guide to Membrane Protein Crystallization.  
Wiener MC. Methods. 34;2004:364-372. 
 
Membrane Protein Preparation for TROSY NMR Screening.  
Tian C, Karra MD, Ellis CD, Jacob J, Oxenoid K, Sonnichsen F, Sanders CR. Methods Enzymol. 
394;2005:321-324.  
 
Structural Genomics of Membrane Proteins. 
Walian P, Cross TA, Jap BK. Genome Biol. 5;2004:215-215.8. 
 


