
	
  

	
  

Charles E. Bugg 
 

PUBLICATIONS 
 
1.        Bugg, C.E., Lawson, J. and Sass, R.L. The Crystal Symmetry of Several Diazonium Salts. Acta Cryst. 17: 

767-768 (1964). 
 
2.       Bugg, C.E., Desiderata, R. and Sass, R.L.  An X-ray Diffraction Study of Nonplanar Carbanion 

Structures. J. Am. Chern. Soc. 86: 3157 (1964). 
 
3.      Bugg, C.E. and Sass, R.L.  The Crystal Structure of Pyridinium Dicyanomethylide.  Acta Cryst. 18: 591-

594 (1965). 
 
4.       Sass, R.L. and Bugg, C.E.  The Crystal Structure of Potassium Paranitrophenyl-dicyanomethide. Acta 

Cryst. 23: 282-288 (1967). 
 
5.        Bugg, C.E. and Marsh, R.E.   Structure of the Monoclinic Form of Cytidyic Acid b.  f. Mol. Bioi . 25: 67-

82 (1967). 
6.  Bugg, C.E., Thewalt, U. and Marsh, R.E.  Base Stacking in Nucleic Acid Components: The Crystal 

Structure of Guanine, Guanosine and Inosine.  Biochem. Biophys. Res. Comm. 33: 436-440 (1968). 
 

7.  Bugg, C.E. and Thewalt, J. Effects of Halogen Substituents on  Base  Stacking in  Nucleic  Acid 
Components: The Crystal Structure of 8-Bromoguanosine.   Biochem. Biophys. Res. Comm. 37: 623-629 
(1969). 

 
8.  Thewalt, U., Bugg, C.E. and Hettche, A Structure of 1,1-Bis(dimethylamino)-2,4,6- 

triphenylphosphorinanium.  Angew. Chern. Int. Ed. 9: 898-899 (1970). 
 

9.  Bugg, C.E., Thomas, J.M., Sundaralingam, M. and  Rao, S.T.  Stereochemistr y of Nucleic  Acids and 
Their  Constituents.   X.   Solid-State Base-Stacking  Patterns in Nucleic  Acid  Constituents and 
Polynucleotides.  Biopol ymers 10: 175-219 (1971) . 

 
10.  Bugg, C.E. and  Thewalt, U.   The Crystal and  Molecular  Structure of 6-Thioguanine.  J. Am. Chern. 

Soc. 92: 7441-7445 (1970). 
 
11.  Subramanian, E., Trotter, J. and  Bugg, C.E.   Crystal  Struch1re  of Ethidium Bromide. J. Cryst. Mol . 

Struct. 1:3-15 (1971). 
 
12.  Bugg, C.E. and  Thewalt, U.   Crystal  Struch1re  of Serotonin Picrate, A Donor-Acceptor Complex. 

Science 170: 852-854 (1970). 
 
13.  Thewalt, U., Bugg, C.E. and  Marsh,  R.E.  The Crystal Structure of Guanosine Dihydrate and Inosine 

Dihydrate.  Acta Cryst. B26: 1089-1101 (1970). 
 
14.  Thewalt, U., Bugg,  C.E.  and  Marsh,  R.E.   The  Crystal  Struch1re  of Guanine Monohydrate.  Acta 

Cryst. B27: 2358-2363 (1971). 
 
15.  Thewalt, U. and Bugg, C.E.  The Crystal  and Molecular  Structure of Serotonin Picrate  Monohydrate. 

Acta Cryst. B28: 82-92 (1972). 
 
16.  Bugg,  C.E.  and   Thewalt, U.  Crystal   Structure  of  N6-(-2-isopentenyl)adenine, A  Base  in  the 

Anticodon Loop of Some  tRNA's.  Biochem. Biophys. Res. Comm. 46: 779-784 (1972). 
 



	
  

	
  

17.  Bugg,  C.E.  and   Cook,  W.J. Calcium  Ion  Binding   to  Uncharged Sugars:  Crystal Structure of 
Calcium Bromide Complexes of Lactose, Galactose  and  Inositol.  J. Chern. Soc., Chern. Comm. 12: 727- 
729 (1972). 

 
18.  Thewalt, U. and  Bugg, C.E.   The Crystal and  Molecular  Structure of 1,1-bis(dimethylamino)-2,4,6- 

triphenlyphosphorin.  Acta C ryst. B28: 871-879 (1972). 
 

19.  Bugg, C.E.   Solid  State  Stacking Patterns of Purine Bases.   In: Jerusalem Symposia on Quantum 
Chemistry and  Biochemistry.  Vol. IV. The Purine-Theory and  Experiment (ed . E.d. Bergmann and 
B. Pullman), Academic Press, pp. 178-204 (1972). 

 
20. Bugg, C.E. and  Thewalt, U.   The  Crystal  Structure of 6-Histamino Purine Dihydrate.  Acta Cryst. 

B28: 1767-1773 (1972). 
 

21. Thewal t, U. and  Bugg, C.E.  Rontgenorgraphische-Charakterisierung einer  Reaktionsproduktes von 
Bis(S-aminodithionitrito)-nickel(II) mit  Ammoniak, Formaldehyd und  Methanon.   Chemische 
Berischte 105:  1614-1620 (1972). 

 
22. Freeman, G.R.,  Hearn, R.A.  and  Bugg,  C.E.  The  Crystal Struch1re   of .Glycylglycine Phosphate 

Monohydrate. Acta Cryst. B28: 2906-2912 (1972). 
 
23. Hearn,  R.A.  and  Bugg,  C.E.   The Crystal Struchue of (-)-Ephedrine Dihydrogen Phosphate.  Acta 

Cryst. B28: 3662-3667 (1972). 
 

24. Thewalt, U. and Bugg, C.E.  Effects of Sulfur Substih1ents on Hydrogen Bonding and  Base Stacking: 
Crystal Structure of 6-Thioguanosine Monohydrate. f. Am. Chern. Soc. 94: 8892-8898 (1972). 

 
25. Bugg, C.E.   Calcium Binding to Carbohydrates: Crystal  Structure of a Hydrated  Calcium Bromide 

Complex  of Lactose.  J. Am. Chern. Soc. 95: 908-913 (1973). 
 
26. Subramanian, E.,  Madden, J.J.  and   Bugg,  C.E.  A  Syn  Conformation  of  Inosine,   the  Wobble 

Nucleoside in Some  tRNA's.   Biochem. Biophys. Res. Comm. 50: 691-696 (1973). 
 
27. Thewalt, U. and  Bugg, C.E.  Crystal  Struch1re  of Calcium Chloride Tetrahydrate.   Acta Cryst. B29: 

615-617 (1973). 
 
28. Cook, W.J. and  Bugg, C.E.  Lactose-Calcium Chloride Heptahydrate Complex. Acta Cryst. B29: 907- 

909 (1973). 
 
29. Cook,  W.J. and  Bugg,  C.E.   Calcium Binding   to Carbohydrates:  Crystal Struchue of a Hydrated 

Calcium  Bromide Salt of Lactobionic Acid.  Acta Cryst. B29: 215-222 (1973). 
 

30. Sternglanz,  H.   and   Bugg,  C.E.     Conformations  of  N6-Monosubstituted  Adenine  Derivatives: 
Crystal Structure of N6-Methyladenine.  Biochim. Biophys. Acta 308: 1-8 (1973). 

 
31.  Sternglanz, H. and  Bugg, C.E.   A Cycitol  Pentaacetate  (±)2-Acetoxymethyl-1,3,4,6-Tetra-0-Acetyl- 

Epi-Inositol.  Acta Cryst. B29: 1536-1538 (1973). 
 

32. Thewalt, U. and  Bugg, C.E.  The Crystal  Structure of 5-Hydroxyuridine.  Acta Cryst. B29: 1393-1398 
(1973). 

 
 



	
  

	
  

33. Cook, W.J. and  Bugg, C.E.  Effects of Calcium Interactions on the Conformations of Sugars:   Crystal 
Structure of Myo-Inositol Calcium Bromide  Pentahydrate. Acta Cryst. B29: 2404-2411 (1973). 

 
34.  Cook, W.J. and  Bugg, C.E.   Calcium Binding  to Galactose:  Crystal Structure of a Hydrated  alpha- 

Galactose  Calcium Bromide Complex. J. Am. Chern. Soc. 95: 6442-6446 (1973) . 
 

35.  Sternglanz, H.  and  Bugg,  C.E.   Crystal Structure and  Chemical Configuration of 2,4-Diamino-5- 
methyl-6-benzylpyrido 2,3-d pyrimidine hydrobromide. Acta Cryst. B29: 2191-2194 (1973). 

 
36.   Hearn, R.E., Freeman, G.R. and  Bugg, C.E.   Conformational and  Phosphate Binding  Properties of 

Phenylethanolamines: Crystal Struch1re  of Ephedrine Monohydrogen Phosphate Monohydrate.   J. 
Am. Chern. Soc. 95: 7150-7154 (1973). 

 
37.  Sternglanz, H.  and  Bugg,  C.E.    Conformation of  N6-Methyladenine, A  Base  Involved in  DNA 

Modification-Restriction Processes. Science 182: 833-834 (1973). 
 

38.  Cook, W.J. and  Bugg, C.E.  Calcium Interactions with  D-Glucans: Crystal Structure of alpha, alpha- 
Trehalose-Calcium Bromide Monohydrate.  Carbohyd. Res. 31: 265-275 (1973). 

 
39.  Cantrell, C.E., Kiely, D.E., Hearn, R.A. and  Bugg, C.E.  The Chemistry of Delta  Dicarbonyl Sugars. 

The  Bases  Catalyzed  Cyclization of  a  Xylo-hepto -2,6-diulose  to  an  Unusual  Cyclohexenone. 
Tetrahedron Letters 44: 4379-4382 (1973). 

 
40. Bugg, C.E.  Crystal Chemical Considerations. J. Dental Res. 53: 293-296 (1973). 

 
41. Einspahr, H. and  Bugg, C.E.  Calcium Binding  to alpha-Amino Acids:  Crystal Structure of Calcium 

L-Glutamate Trihydrate.  Acta Cryst. 830: 1037-1043 (1973). 
 

42.  Freeman, G.R. and  Bugg, C.E.   Geometries of Donor-Acceptor Complexes: Crystal Structure of the 
Iodide, Chloride and  Picrate Salts of 1-Methylnicotinamide. Acta Cryst. 830: 431-443 (1973). 

 
43.  Gartland, G.L., Freeman, G.R. and  Bugg,  C.E.   Crystal  Structures of Tryptamine Picrate  and  D,L- 

Tryptophan Picrate  Methanol, Two  Indole  Donor-Acceptor Complexes.  Acta Cryst . 830: 1841-1849 
(1974). 

 
44. Hearn,   R.A.  and   Bugg,  C.E.  Calcium Binding   to  Carbohydrates: Crystal Structure of Calcium 

Ascorbate Dihydrate.  Acta Cryst. 830: 2705-2711 (1974). 
 

45.  Sternglanz, H., Einspahr, H.M.  and  Bugg, C.E.  Structure and  Conformation of 4-Peroxycyclophos- 
phamide.   Cytotoxic Oxidation Product of Cyclophosphamide.  ].  Am.  Chern. Soc. 96: 4014-4015 
(1974). 

 
46.  Sternglanz, H. and  Bugg, C.E.  Relationship Between  the Mutagenic and  Base-Stacking Properties of 

Halogenated Uracil  Derivatives.  The Crystal Structures of 5-Chloro- and  5-Bromouracil.  8iochim. 
8iophys. Acta. 378: 1-11 (1975). 

 
47.  Bugg, C.E.   and  Thewalt, U.  Effects of Sulfur  Substituents on  the Struc tural  Properties of Purines: 

Crystal  Structures of Guanine Picrate  Monohydrate and  6-Thioguanine Picrate  Monohydrate.  Acta 
Cryst. 831:  121-127 (1975). 

 
48. Freeman, G.R. and  Bugg, C.E.  The Crystal Structure of Procaine Dihydrogen Orthophosphate.  Acta 

Cryst. 831: 96-101 (1975). 
 



	
  

	
  

49. Bugg,  C.E.  and   Sternglanz, H.    Structural  Properties of  Purine and   Pyrimidine  Analogs.   In: 
Molecular   and  Quanhtm  Pharmacology (ed.  E.D.  Bergmann and  B. Pullman),  Academic Press, 
Jerusalem, 473-500 (1975). 

 
50.  DeLucas,  L.J. and  Bugg, C.E.  Calcium Binding  to D-Glucuronate Residues:  Crystal Structures of a 

Hydrated Calcium Bromide Salt of D-Glucuronic Acid.  Carbohydr. Res. 41: 19-29 (1975). 
 

51.  Cook,  W.J. and  Bugg,  C.E.   Crystal Structures of Azathioprine Dihydrate and  6-Methylmercapto- 
purine Trihydrate. J. Pharm. Sci. 64: 221-225 (1975). 

 
52.  Pitner,  T.P., Sternglanz, H.,  Bugg,  C.E.  and  Glickson,  J.D.   Proton   Nuclear Magnetic Resonance 

Study   of  Hindered  Internal Rotation of  the  Dimethylamino Group of  N6,  N6-Dimethyladenine 
Hydrochloride in Aqueous Solution. J. Am. Chern. Soc. 97: 885-888 (1975). 

 
53.  Cook,  W.J.  and   Bugg,  C.E.      Calcium-Carbohydrate Bridges   Composed  of  Uncharged  Sugars: 

Structure of a Hydrated Calcium Bromide  Complex of alpha-Fucose.   Biochim. 8iophys. Acta 389: 
428-435 (1975). 

 
54.  Sternglanz, H., Freeman, G.R. and  Bugg, C.E.   Crystal Structure of 5-Iodouracil.  Acta Cryst. 831: 

1393-1395 (1975). 
 
55.  Sternglanz, H.  and   Bugg,  C.E.    Crystal Struch1re  and   Base  Stacking Pattern of  6-Chloropurine 

Riboside.   Acta Cryst. B31: 2888-2891 (1975). 
 
56.  Cook, W.J., Thewalt, U. and  Bugg, C.E.  Calcium Binding  to Non-Ionic Lipids:  Crystal Structure of a 

Geraniol-Calcium Chloride Complex.  Biochem. Biophys. Res. Comm. 68: 143-148 (1976). 
 

57.  Cook,  W.J. and   Bugg,  C.E.  Effects  of  Calcium   Interac tions  on  Sugar   Conformation: Crystal 
Structure of beta-D-Fructose-Calcium Bromide  Dihydrate.  Acta Cryst. B32: 656-659 (1976). 

 
58.   Sternglanz, H., Subramanian, E., Lacey, J.C. and  Bugg, C.E.   Interactions of Hydrated Metal  Ions 

with  Nucleotides:   The  Crystal Structure of Barium  Adenosine-5'-Monophosphate.  Biochem. 15: 
4797-4802 (1976). 

 
59.  Cook,  W.J. and  Bugg,  C.E.    Struch1res   of Calcium-Carbohydrate  Complexes.  In: Metal-Ligand 

Interactions in Organic and  Biochemistry (ed. B.  Pullman and  N. Goldblum), D. Reidel  Publishing 
Co., part 2, pp. 231-256 (1977) . 

 
60. Abruscato, G.J., Kiely, D.E., Cook, W.J. and  Bugg, C.E.  Delta Dicarbonyl Sugars.  VI. Preparation of 

an Unusual Trihaloheptulose from Xylaric Acid.  J. Org. Chern. 42: 3567-3571 (1977). 
 
61. Sternglanz, H., Thomas, J.M. and  Bugg,  C.E.   Stacking Patterns of Halogenated Purines:    Crystal 

Structure of 8-Bromoinosine.  Acta Cn;st. B33: 2097-2101 (1977). 
 

62. DeLucas,  L.J., Hearn, R.A. and  Bugg, C.E.  Stacking Patterns of Thiopyrimidines: Crystal Structure 
of 2-Thiocytosine Picrate.   Acta Cryst. B33: 2611-2614 (1977). 

 
63. Gartland, G.L. and  Bugg,  C.E.   The  Crystal Structure of 2'-Deoxy-6-Thioguanosine Monohydrate. 

Acta Cryst. B33: 3678-3681 (1977). 
 
64.  Einspahr, H.M., Gartland, G.L. and  Bugg, C.E.   Calcium-Binding to Alpha-Amino Acids:   Crystal 

Structure of Calcium L-Glutamate Chloride Monohydrate.  Acta Cryst. B33: 3385-3390 (1977). 



	
  

	
  

65. Einspahr, H.M. and  Bugg, C.E.  Crystal Structures of Calcium Complexes of Amino  Acids, Peptides 
and   Related   Model   Systems.    In:    Calcium-Binding Proteins  and   Calcium  Function (ed.  R.H. 
Wasserman), North-Holland, pp. 13-20 (1977) . 

 
66. Einspahr, H.M.,  Bugg,  C.E.  and   Cook,   W.J. Geometry  of  Calcium:  Water   Interacdtions  in 

Crystalline Hydrates.   In:  Calcium-Binding Proteins and  Calcium Function (ed. R.H. Wasserman), , 
North-Holland, pp. 76-77 (1977). 

 
67. Adams, M.J., Helliwell, J .R. and  Bugg, C.E.  Struch1re  of 6-Phosphogluconate  Dehydrogenase from 

Sheep Liver at 6A Resolution. J. Mol. Biol. 112: 183-197 (1977). 
 
68. DeLucas,  L.J., Suddath, F.L., Cams, R.A. and  Bugg,  C.E.   Preliminary X-ray Study of Crystals of 

Human Transferrin.  J. Mol . Biol . 123: 285-286 (1977). 
 

69. Abrahams, S.C.,  Bernstein, J.L., Bugg,  C.E.    and  Hvoslef,  J.   Comparison of Two  Independent 
Determinations of  the  Structure of Calcium L-Ascorbate Dihydrate.   Acta Cryst. B34: 2981-2985 
(1978). 

 
70. DeLucas,  L.J., Gartland, G.L. and  Bugg, C.E.   Sodium Binding to D-glucuronate Residues: Crystal 

Structure of .Sodium D-glucuronate Monohydrate. Carbohyd . Res. 62: 213-221 (1978). 
 

71.  Fontecilla-Camps, J.C., Bugg, C.E., Temple Jr., C., Rose, J.D., Montgomery, J.A. and  Kisliuk, R.L.  X- 
ray  Crystallography Studies of  the  Structure of  5,10-Methenyl-Tetrahydrofolic  Acid.  In: The 
Chemistry and  Biology of Pteridines (ed. G.M. Brown), Elsevier-North Holland, pp. 235-240 (1978). 

 
72.  Fontecilla-Camps, J.C., Suddath, F.L., Bugg, C.E. and  Watt,  D.D.   Crystals of a Toxic Protein  from 

the  Venom  of  the  Scorpion Centruroides sculpturatus Ewing:    Preparation and  Preliminary  X-ray 
Investigation. J. Mol. Bioi. 123: 703-705 (1978). 

 
73. Einspahr, H.M.  and  Bugg,  C.E.   Calcium Binding  to   Alpha-Amino Acids:    Crystal Structure of 

Calcium  Oi-L-Glutamate Tetrahydrate.  Acta Cryst . B35:  316-321 (1979). 
 

74. Meehan  Jr., E.J., Einspahr, H.M.  and  Bugg,  C.E.    Calcium Binding   to Hydroxycarboxylic  Acids: 
Crystal Structure of Calcium D, L-Diglycerate Dihydrate.  Acta Cryst. B35: 828-832 (1979). 

 
75. Stemglanz,  H.,  Graves,  D.E.,  Yielding,   L.W.  and   Bugg,  C.E.  Crystal Structure  of  Ethidium 

Monoazide, A Photoactive Compound  that  Reacts with  Nucleic  Acids.   J.  Cryst. Mol. Struct. 8: 93- 
103 (1978). 
 

76. Cook,  W.J.,  Suddath, F.L., Bugg,  C.E.  and  Goldstein, G.  Crystallization and  Preliminary X-ray 
Investigation of Ubiquitin, A Nonhistone Chromosomal Protein. J. Mol. Bioi. 130: 353-355 (1979). 

 
77. Einspahr, H.M.  and  Bugg,  C.E.   Enamel,  Apatite and  Caries  - A Crystallographic View.   In: The 

Biologic Basis of Dental Caries, Ch. 7 (ed. L. Menaker), Harper & Row, Hagerstown, MD (1980). 
 

78.     Stemglanz, H.  and  Bugg,  C.E.    Conformation of  N(6)-Substituted Adenine  Derivatives: Crystal 
Struchues of N(6)-Methyladenine Hydrochloride and  N(6), N(9)-Dimethyladenine.   J.  Cryst. Mol . 
Struct. 8: 263-277 (1978). 

 
79.  Fontecilla-Camps, J.C.,  Bugg,  C.E.,  Temple Jr.,  C.,  Rose,  J.D.  and   Montgomery, J.A.  Absolute 

Configuration of Biological Tetrahydrofolates: A Crystallographic Determination. J. Am. Chern. Soc. 
101: 6114-6115 (1979). 



	
  

	
  

80.     DeLucas,  L.J., Einspahr, H.M.   and   Bugg,  C.E.     Calcium Binding   to  Amide  Carbonyl Groups: 
Structure of a Calcium Bromide Salt of D-Panthotenic Acid.   Acta Cryst. B35: 2724-2726 (1979). 

 
81.  Einspahr,  H.M.  and   Bugg,  C.E.  The  Geometry  of  Calcium-Water  Interactions  in  Crystalline 

Hydrates.  Acta Cryst. B36: 264-271 (1980) . 
 
82.  Brown,  E.A.  and  Bugg,  C.E.   Calcium Binding   to Nucleotides: Crystal Struchue  of a Hydrated 

Calcium  Salt of Inosine-5'-Monophosphate.  Acta Cryst. B36: 2597-2604 (1980). 
 
83.  Cook, W.J., Einspahr, H.M., Trapane, T.L., Urry,  D.W. and  Bugg, C.E.   The  Crystal  Struchue and 

Conformation of  the  Cyclic  Trimer  of a Repeat  Pentapeptide of Elastin,  Cyclo-(L-Valyl-L-Prolyl- 
Glycyl-L-Valyl-Glycyl)J. J. Am. Chern. Soc. 102: 5502-5505 (1980). 

 
84.  Cook, W.J., Gartland, G.L. and  Bugg, C.E.  Conformation of an 0(6)-Substituted Purine Derivative: 

Crystal  Structure of 6-Methoxypurine Riboside.   Acta Cryst. B36: 2467-2470 (1980). 
 

85.  Brown, E.A. and Bugg, C.E.   Binding of Alkaline  Earth Metal Ions to Nucleotides: Crystal  Structure of 
a Hydrated Strontium Salt of Inosine-5'-Monophosphate.   J. Cryst. Mol. Struct. 10: 19-30 (1980). 

 
86.  Riordan, J.M., Kiely, D.E., DeLucas, L.J., Einspahr, H.M. and  Bugg, C.E.  Branched-Chain Halo and 

Aminocyclitols: Synthesis and  an  X-ray Crystallographic Study.  Carbohyd. Res. 82: 303-324 (1980). 
 

87.  Cook,  W.J., Dedman, J.R., Means,  A.R.  and  Bugg,  C.E.  Crystallization and   Preliminary  X-ray 
Investigation of Calmodulin. f. Biol. Chern. 255: 8152-815 3 (1980). 

 
88.  Cook,  W.J., Bugg,  C.E.,  Dedman, J.R. and  Mean,  A.R.   Crystallographic Studies of Calmodulin. 

Annals N.Y. Acad. Sci. 356: 365-366 (1980). 
 

89.  Einspahr, H.  and  Bugg,  C.E.   The  Geometry of Calcium-Carboxylate Interacations in Crystalline 
Complexes.  Acta Cryst. B37: 1044-1052 (1981). 

 
90.  Fontecilla-Camps, J., Almassy, R.J., Suddath, F.L., Watt,  D.D. and  Bugg,  C.E.   Three-Dimensional Structure of 

a Protein from  Scorpion Venom:  A New  Structural Class  of Neurotoxins.  Proc. Nat. Acad. Sci. USA  77: 6496-
6500 (1980). 

 
91. Cook,   W.J.,  Ealick,  S.E.,  Bugg,  C.E.,  Stoeckler,   J.D.  and   Parks   Jr.,  R.E.     Crystallization and 

Preliminary X-ray Investigation of Human Erythrocytic Purine Nucleoside Phosphorylase.  f. Biol Chern. 256: 
4079-4080 (1981) . 

 
92. Einspahr,  H.M.,  Cook,   W.J.  and   Bugg,   C.E.     Conformational  Flexibility   in  Single-Stranded 

Oligonucleotides: Crystal Struchue of a Hydrated Calcium Salt  of Adenylyl-(3',5')-Adenosine. Biochem. 20: 
5788-5794 (1981) . 

 
93.     Fontecilla-Camps, J.C., Almassy, R.J., Ealick, S.E., Suddath, F.L., Watt,  D.D.,  Feldmann, R.J. and Bugg, C.E.  

Architecture of Scorpion Neurotoxins:  A Class of Membrane-Binding Proteins.  Trends. Biochem. Sci. 6: 291-
296 (1981). 

 
94. Suddath, F.L., Ealick, S.E., Almassy, R.J., Fontecilla-Camps, J.C. and  Bugg, C.E.  The 1.3A Structure of a 

Scorpion Neurotoxin, a Membrane-Binding Protein.   Biophys. Jour. 37: 185-186 (1982). 
 

95.  Fontecilla-Camps, J.C.,  Almassy,  R.J., Suddath,  F.L.  and   Bugg,  C.E.  The  Three-Dimensional 
Structure of a Scorpion Neurotoxin. Toxicon 20: 1-7 (1982). 

 



	
  

	
  

96.  Meehan  Jr., E.}., McDuffie,  J., Einspahr, H.M., Bugg, C.E. and  Suddath, F.L.  The Crystal  Struchue 
of Pea Lectin at 6.0A  Resolution. f. Biol. Chern. 257: 13278-13282 (1982). 

 
97.  Hogan, A.,  Ealick,  S.E.,  Bugg,  C.E.  and   Barnes, S.  Aggregation Patterns  of  Bile  Salts:  Crystal 

Structure of Calcium Cholate Chloride Heptahydrate. f. Lipid Res. 25: 791-798 (1984). 
 

98. Almassy,  R.J., Fontecilla-Camps, J.C., Suddath, F.L. and  Bugg, C.E.  Structure of Variant-3 Scorpion 
Neurotoxin from Centruroid es sculpturatus Ewing Refined at 1.8A.  f. Mol. Biol. 170: 497-527 (1983). 

 
99.     Einspahr, H.M.  and  Bugg, C.E.   Crystal  Structure Studies of Calcium Complexes and  Implications 

for  Biological  Systems.   In:  Metal  Ions  in  Biological Systems, Vol. 17:  Calcium and  Its  Role  in 
Biology (ed. H. Sigel), Marcel Dekker:  Basel, Switzerland, pp. 51-97 (1983). 

 
100.   Krishna,  N.R., Bugg, C.E., Stephens, R.L. and Watt, D.D.  NMR Shtdies of the Variant-3 Neurotoxin 

from Centruroides sculpturatus Ewing.  f. Biomolec. Struct. and Dynamics 1: 829-842 (1983). 
 

101.   Adams, M.J., Archibald, I.G., Bugg, C.E., Carne,  A., Gover, S., Helliwell, J.R., Pickersgill, R.W. and 
White, S.W.  The Three-Dimensional Structure of Sheep  Liver 6-Phosphogluconate Dehydrogenase 
at 2.6A  Resolution.  Embo. f. 2: 1009-1014 (1983). 

 
102.   Sack,  J.S., Bugg,  C.E.  and   Cook,  W.J. Crystal   Structure of  Calmodulin. In: Calciu m-Binding 

Proteins  in Health and  Disease  (ed. E. Carafoli  et al.), pp. 163-164 (1983) . 
 

103.   Ealick,   S.E.,  Cook,   W.J.,   Fontecilla-Camps,  J.C.,  Sudda th,  F.L.,  Bugg,   C.E.   and   Watt,   D.D. 
Preliminary X-ray Investigation of Variant-2 Scorpion Toxin  from  Centruroides sculpturatus Ewing: 
Evidence  of a Reversible Transition Between Crystal  Forms.  f. Biol. Chern. 259: 12081-12083 (1984). 

 
104.   Zell,  A.,  Einspahr, H.M.  and   Bugg,  C.E.      Calcium Binding   to  Gamma-Carboxyglutamic  Acid 

Residues   of Proteins.     Crystal Structure of Calcium Alpha-Ethylmalonate.   Biochern. 24: 533-537 
(1984). 

 
105.   Smith, C.D., DeLucas, L.J., Ealick, S.E., Schweitz, H., Bugg, C.E. and  Lazdunski, M.  Crystallization 

and  Preliminary X-ray  Investigation of a Protein  Neurotoxin from  the Sea  Anemone Anthopleura 
xanthograrnrnica. f. Biol. Chern. 259: 8010-8011 (1984). 

 
106.   Zell, A., Ealick, S.E. and  Bugg,  C.E.   Three-Dimensional Structures of Scorpion Neurotoxins.  In: 

Molecular  Architecture  of  Proteins  and   Enzymes,  II  U.S.  China   Conference  on  Proteins  (ed. 
Bradshaw, R. and Tang, J.), Academic Press, NY, pp. 65-97 (1985). 

 
107.   Vijay-Kumar, S.,  Bugg,  C.E.,  Wilkinson, K.D.  and  Cook,  W.J. Three-Dimensional Structure  of 

Ubiquitin at 2.8A  Resolution.  Proc. Nat. Acad. Sci. USA 82: 3582-3585 (1985). 
 

108.   Babu,   Y.S., Sack,  J.S.,  Greenhough,  T.G.,  Bugg,  C.E.,  Means,   A.R.   and   Cook,   W.J.     Three- 
Dimensional Structure of Calmodulin. Nature 315: 37-40 (1985). 

 
109.   Cook,   W.J.,   Ealick,   S.E.,   Krenitsky,   T.A.,   Stoeckler,  J.D.,   Helliwell,  J.R.   and    Bugg,   C.E. 

Crystallization  and   Preliminary  X-ray  Investigation  of  Purine  Nucleoside  Phosphorylase from 
Escherichia coli. J. Biol.  Chern.  260: 12968-12969 (1985). 

 
110.   Ealick, S.E., Greenhough, T.G., Babu, Y.S., Carter, D.C., Cook, W.J., Bugg, C.E., Rule, S., Habash, J., 

Helliwell, J.R., Stoeckler, J.D., Chen,  S. and  Parks  Jr., R.  Three-Dimensional Structure of Human 
Erythrocytic Purine Nucleoside Phosphorylase.  Annals N.Y. Acad. Sci. 451:311-312 (1986). 



	
  

	
  

111.   Nettesheim, D.G.,  Bugg,  C.E., Krishna, N.R.  and  Watt,  D.D.    A  Preliminary Study of the  Ring- 
Current  Induced  Shifts   in  the  NMR  Spectrum  of  the  Variant-3  Neurotoxin  from  Centruroides 
sculpturatus Ewing.   In: Peptides: Structure and Function (ed. Kobble,  K. et al.), Pierce Chemical Co., 
Rockford, IL, pp. 843-846 (1945). 

 
112.   Stoeckler,   J.D.,  Ealick,   S.E.,  Bugg,   C.E.   and   Parks   Jr.,  R.E.     Design   of  Purine  Nucleoside 

Phosphorylase Inhibitors.    Symposium: "Design of  Antitumor  Agents   Based  on  Mechanism of 
Action,"  Fed. Proc. 45: 2773-2778 (1986). 

 
113.   Carson, W.M. and  Bugg, C.E.  An Algorithm for Ribbon  Models  of Protein.   J. Mol. Graphics 4: 121- 

122 (1986). 
 

114.   Bugg, C.E., Protein Crystal Growth in Space.   Proc. Pharrn. Tech. Conf '85, Cherry Hill, NJ, Sept. 10- 
12, pp. 22-26 (1985). 

 
115.   Montgomery, J.A., Thomas, H.J., Zell, A.L., Einspahr, H.M. and  Bugg, C.E.  Study on the Inhibition 

of Adenosine Deaminase.  f. Med. Chern. 28: 1751-1753 (1985) . 
 

116.   Bugg, C.E.  The Future of Protein Crystal Growth. J. Cryst. Growth 76: 535-544 (1986). 
 

117.   DeLucas,  L.J., Su ddath, F.L., Snyder, R., Naumann, R., Broom, M. B., Pusey,  M., Yost, V., Herren, B., 
Carter,  D.C., Nelson, B., Meehan Jr., E.J., McPherson, A. and  Bugg, C.E.  Preliminary Investigations 
of Protein   Crystal Growth Using  the Space Shuttle. J. Cryst. Growth 76: 681-693 (1986) . 

 
118.   DeLucas,  L.J., Suddath, F.L., Snyder, R., Naumann, R., Broom, M.B., Pusey,  M., Yost, V., Herren, B., 

Carter, D., Nelson, B., Meehan Jr., E.J., McPherson, A. and  Bugg, C.E.   Protein Crystal Growth in 
Microgravity.  Space: Biomedicine and Biotechnology Proceedings, Ottawa, Ontario, May 29-30, 1987. 

 
119.   Vijay-Kumar, S., Bugg,  C.E.  and  Cook,  W.J.   Three-Dimensional Structure of Ubiquitin at  1.8A 

Resolution. J. Mol. Bioi. 194:531-544 (1987). 
 

120.   Vijay-Kumar, S., Senadhi, S.E., Ealick, S.E., Nagabhushan, T.L., Trotta, P.P., Kosecki, R., Reichert, P. 
and  Bugg,  C.E.   Crystallization and  Preliminary X-ray  Investigation of a  Recombinant Form  of 
Human Gamma-Interferon.  J. Bioi Chern. 262: 4804-4805 (1987). 

 
121.   Vijay-Kumar, S.,  Bugg,  C.E.,  Wilkinson,  K.D.,  Vierstra,   R.D.,  Hatfield,  P.M.   and   Cook,  W.J. 

Comparison of the Three-Dimensional Structures of Human, Yeast and  Oat Ubiquitin. J. Bioi.  Chern. 
262: 6396-6399 (1987). 

 
122.   DeLucas,  L.J., Suddath, F.L., Snyder, R., Naumann, R., Broom, M.B., Pusey,  M., Yost, V., Herren, B. 

and Bugg, C.E.  Protein Crystal Growth Using the Space Shuttle.  Polym. Prepr. 28: 383-384 (1987). 
 

123.   DeLucas,  L.J., Greenhough, T.J., Rule, S.A., Myles, D.A., Babu, Y.S., Volanakis, J.E. and  Bugg, C.E. 
Preliminary X-ray Study of Crystals of Human C-Reactive  Protein. J. Mol. Bioi. 196: 741-742 (1987). 

 
124.   Ealick, S.E. and  Bugg, C.E.  X-ray Crystallography.   In: The Bile Acids,  Vol. 4 (ed.  K.D.R. Setchell), 

Academic Press, NY, pp. 137-165 (1987) . 
 

125.   Babu,  Y.S.,  Bugg, C.E.  and  Cook,  W.J.   Crystal  Structure of Calmodulin.   In: Calcium Binding 
Proteins  1986: Proceedings of the  Fifth  International Symposium on Calcium Binding  Proteins in 
Health  and Disease  (ed. N. Anthony et al.), Academic Press, NY, pp. 305-311 (1987). 

 
126.   Babu, Y.S., Bugg, C.E. and  Cook,  W.J.  Three-Dimensional Structure of Calmodulin.  In: Molecu lar 

Aspects of Cellular Recognition, Vol. 5 (Calmodulin), pp. 83-89 (1988) . 
 



	
  

	
  

127.   Babu, Y.S., Bugg, C.E. and  Cook,  W.J.    X-ray Diffraction Studies of Calmodulin.  Methods Enzym. 
139: 632-642 (1987). 

 
128.   DeLucas,  L.J. and  Bugg, C.E.  New  Directions in Protein  Crystal  Growth.  Trends Biotechnol. 5: 188- 

193 (1987). 
 

129.   Babu, Y.S., Bugg, C.E. and  Cook, W.J.  Structure of Calmodulin  Refined  at 2.2A Resolution.  J. Mol. 
Bioi. 204: 191-204 (1988). 

 
130.   Bugg, C.E.  Crystallization of Proteins and  Other  Biological Macromolecules.  In:  Crystal  Growth in 

Science and  Technology, Series  B:  Physics  Vol. 210 (ed. H.  Arend  and  J. Hulliger), Plenum Press 
(1989). 

 
131.   Krishna,   N.R.,  Nettesheim, D.C.,  Klevit,  R.E., Drobny, G.,  Watt, D.D.  and   Bugg,  C.E.  Proton 

Nuclear    Magnetic  Resonance  Characterization   of   the   Aromatic  Residues  in   the   Variant-3 
Neurotoxin from Centruroides sculpturatus Ewing.   Biochem. 28: 1556-1562 (1989). 
 

132.   DeLucas,  L.J., Smith, C.D., Smith,  H.W., Vijay-Kumar, S., Senadhi, S.E., Ealick, S.E., Carter, D.C., Snyder, 
R.S., Weber,  P.C., Salemme, F.R., Ohlendorf, D.H., Einspahr, H.M., Navia,  M.A., McKeever, B.M., 
Nagabhushan, T.L., Nelson, G., McPherson, A., Koszelak, S., Taylor, G., Stammers, D., Powell, K., Darby, G. 
and  Bugg, C.E.  Protein Crystal Growth in Microgravity.  Science 246 :  651-654 (1989). 

 
133.   Bugg, C.E.   Crystallization of Proteins and  Other  Biological Molecules.  NATO  ASI  Ser. B210: 239- 

251 (1989). 
 

134.  Rowland, R.S., Allen,  F.H., Carson, W.M. and  Bugg, C.E.   Preferred Interaction Patterns from 
Crystallographic Databases.  In: Proceedings of the Crystallographic and  Modeling  Methods in 
Molecular  Design  Symposium (ed.  C.E.  Bugg  and  S. E. Ealick), Springer-Verlag NY, pp.  229-
253 (1990). 

 
135.   Ealick, S.E., Babu,  Y.S., Narayana, S.V.L., Cook, W.J. and  Bugg, C.E.  Design  of Purine 

Nucleoside Phosphorylase Inhibitors Using  X-ray Crystallography. In: Proceedings of the 
Crystallographic and Modeling Methods in  Molecular Design  Symposium (ed.  C.E.  Bugg  and  
S.E.  Ealick),  Springer- Verlag NY, pp. 43-55 (1990) . 

 
136.   Rowland,  R.S.,  Carson,  W.M.  and   Bugg,  C.E.    Applications  of  Crystallographic  Databases 

in Molecular Design.   In: The  Use  of X-ray  Cr ystallography in  the  Design  of Anti-Viral Agents  
(ed . W.G. Laver and  G.M. Air), Academic Press (1990) . 

 
137.   Reichert,  P., Ealick, S.E., Cook,  W.J., Trotta, P., Nagabhushan, T.L. and  Bugg, C.E.   

Crystallization and   Preliminary X-ray  Investigation of  Recombinant Human  Granulocyte-
Macrophage  Colony- Stimulating Factor.  J. Biol. Chern. 265: 452-453 (1990). 

 
138.   Myles, D.A., Rule, S.A., DeLucas, L.J., Babu, Y.S., Xu, Y., Volanakis, J.E., Bugg, C.E., Bailey, S. 

and Greenhough, T.J.  Rotation Function Studies of Human C-Reactive Protein. J. Mol. Bioi . 216: 
491-496 (1990). 

 
139.   Ealick, S.E., Rule, S.A., Carter, D.C., Greenhough, T.J., Babu, Y.S., Cook,  W.J., Habash, J., 

Helliwell, J.R., Stoeckler, J.D., Parks  Jr.,  R.E., Chen, S-F. and  Bugg, C.E.   Three-Dimensional 
Structrure of Human Erythrocytic Purine Nucleoside Phosphorylase at 3.2A Resolution.  J. Bioi. 
Chern. 265: 1812-1820 (1990). 

 
140.   Bugg, C.E. and  DeLucas, L.J.  Protein  Crystal Growth in Space.   In: Space  Commerce '90 (ed. J.J. 

Egan), Gordon & Breach (1990). 
 



	
  

	
  

141.   Ealick, S.E., Babu, Y.S., Narayana, S.V.L., Cook, W.J. and  Bugg, C.E.  Rational Drug  Design  for the 
Treatment of AIDS Using  X-ray Crystallography.  In: Advances in Chemotherapy of AIDS (ed. R.B. Diasio 
and J.-P. Sommadossi), Pergamon Press (1990). 

 
 142.   DeLucas,  L.J. and  Bugg,  C.E.   Protein  Crystal  Growth Procedure for  the  U.S. Space  Shuttle.  

In: Methods: A Companion to Methods in Enzymology, Vol. 1, No.1, pp. 105-109 (1990). 
 

143.   DeLucas,  L.J., Smith,  C.D., Carter, D.C., Snyder, R.S., McPherson, A., Koszelak, S. and  Bugg, C.E. 
Microgravity Protein Crystal  Growth: Results  and  Hardware Development.  J.  Cryst. Growth 109: 
12-16 (1991) . 

 
144.   DeLucas,  L.J., Smith,  C.D., Smith,  H.W., Vijay-Kumar, S., Senadhi, S.E., Ealick, S. E., Carter, D.C., 

Snyder, R.S., Weber,  P.C., Salemme, F.R.,  Ohlendorf, D.H.,  Einspahr, H.M.,  Clancy, L.L., Navia, M.A., 
McKeever, B.M., Nagabhushan, T.L.,  Nelson, G., McPherson, A., Koszelak, S., Taylor,  G., Stammers, 
D., Powell,  K., Darby,  G. and  Bugg, C.E.   Protein Crystal Growth Results  for Shuttle Flights STS-26 
and STS-29.  J. Cryst. Growth 110:302-311 (1991). 

 
145.   DeLucas, L.J. and  Bugg, C.E.  Protein  Crystal  Growth in Space.   In: Adv. Space  Biol. & Med., Vol. 1, pp. 

249-278 (JAI Press)(1991) . 
 

146.   Bugg, C.E. and  DeLucas,  L.J.   Protein  Crystal  Growth in Microgravity.  J.  Clin.  Phar. 31: 985-987 (1991). 
 

147.   Bugg, C.E. and DeLucas, L.J. Microgravity Protein  Crystal  Growth. AIAA Journal (1991). 
 

148.   El-Kabbani,  0., Sthanam, V.L.N., Babu,  Y.S., Moore,  K.M., Flynn,  T.G., Petrash, J.M., Westbrook, E.M., 
DeLucas, L.J. and  Bugg, C.E.   Purification, Crystalliza tion and  Preliminary Crystallographic Analysis  of 
Porcine  Aldose  Reductase. f. Mol. Bioi. 218: 695-698 (1991) . 

 
149.   Cook, W.J., Ealick, S.E., Reichert,  P., Hammond, G.S., Le, H.V., Nagabhushan, T.L., Trotta,  P.P. and 

Bugg, C.E.  Crystallization and  Preliminary X-ray Investigation of Recombinant Human Interleukin 
4. J. Mol. Bioi. 218: 675-678 (1991). 

 
150.   Narayana, S.V.L.,  Kilpatrick, J.M.,  El-Kabbani,   0.,  Babu,  Y.S.,  Bugg,  C.E.,  Volanakis, J.E.  and 

DeLucas,   L.J. Crystallization  and   Preliminary  X-ray   Investigation  of  Factor   D  of  Human 
Complement. f. Mol. Bioi. 219: 1-3 (1991). 

 
151.   Ealick, S.E., Babu,  Y.S., Bugg,  C.E., Erion,  M.D., Guida, W.C., Montgomery, J.A. and  Secrist,  J.A. 

Application of Crystallographic and  Modeling Methods in the Design  of Novel  Purine Nucleoside 
Phosphorylase Inhibitors.  Proc. Nat. Acad. Sci. USA 88: 11540-11544 (1991). 

 
152.   Carson,  M.  and   Bugg,  C.E.  Analysis  of  the  Protein   Backbone.  IEEE  Computer  Graphics  & 

Applications, Vol. 12(1), pp. 11-13 (1992). 
 

153.   Ealick, S.E., Cook,  W.J., Senadhi, V-K., Carson, M., Nagabhushan, T.L., Trotta, P.P. and  Bugg, C.E. 
Three-Dimensional Structure  of  Recombinant Human  Interferon-gamma. Science 251:  698-702 (1992). 

 
154.   DeLucas,  L.J., Smith,  C.D., Carter, D.C., Twigg,  P., He, X-M., Snyder, R.S., Weber,  P.C., Salemme, F.R., 

Ohlendorf, D.H.,  Einspahr, H.M.,  Clancy,  L.L., McPherson, A., Koszelak, S., Vandonselaar, M.M., 
Prasad, L., Quail,  J.W., Delbaere, L.T.J. and  Bugg, C.E.   Protein Crystal Growth Aboard  the U.S. Space 
Shuttle Flights STS-31 and STS-32.  In: Adv. Space Res., Vol123, pp. (1)393-(1)400 (1992). 

 
155.   Walter,  M.R., Cook,  W.J., Ealick,  S.E.,  Nagabhushan, T.L., Trotta, P.P.  and   Bugg,  C.E.     Three- 

Dimensional  Structure  of   Recombinant  Human  Granulocyte-Macrophage   Colony-Stimulating 
Factor.  J. Mol. Bioi . 224: 1075-1085 (1992). 

 



	
  

	
  

 
156.   Walter,  M.R., Cook,  W.J., Zhao,  B-G., Cameron, R.P., Reichert,  P., Nagabhushan, T.L., Trotta,  P.P. and  

Bugg, C.E.   Crystal  Structure of Recombinant Human Interleukin-4. J. Bioi. Chern. 267: 20371- 
20376 (1992).. 

 
157.   Zhao, B-G., Carson, W.M., Ealick, S.E. and Bugg, C.E. ' Structure of Scorpion Toxin Variant-3 at 1.2A 

Resolution. J. Mol. Bioi. 227: 239-252 (1992). 
 

158.   Montgomery, J.A., Niwas, S., Rose, J.D., Secrist  III, J.A., Babu, Y.S., Bugg, C.E., Erion, M.D., Guida, W.C. 
and  Ealick, S.E.  Structure-Based Design  of Inhibitors of Purine Nucleoside Phosphorylase. 1. 
9-(arylmethyl) Derivatives of 9-Deazaguanine. J. M ed. Chern. 26: 55-69 (1993). 
 

159.   DeLucas,   L.J., Moore,   K.M.,  Narayana, S.V.L., Bray,  T.L.,  Rosenblum, W . M.,  Einspahr,  H.M., 
Clancy,  L.L., Rao,  G.S.J., Harris, G.C.,  Munson, S.H.,  Finzel,  B.C., Car ter,  D.C.  and  Bugg,  C.E. 
Protein  Crystal Growth Experiments and  Results  from  the United  States  Microgravity Labora tory-1 
Mission.  f. Physics 0: Applied Physics 26: B100-B103 (1993). 

 
160.   Ealick, S.E., Babu, Y.S., Bugg, C.E., Erion, M.D., Guida, W.G., Montgomery, J.A. and  Secrist III, J.A. 

Application of X-ray Crystallographic Methods in the Design  of Purine Nucleoside Phosphorylase 
Inhibitors.  Ann. N.Y. Acad. Sci. 685: 237-247 (1993). 

 
161.   Secrist  III, J.A., Niwas, S., Rose, J.D., Babu, Y.S., Bugg, C.E., Erion,  M.D., Guida, W.C., Ealick, S.E. and  

Montgomery, J .A.   Structure-Based Design  of Inhibitors of Purine Nucleoside Phosphorylase. 
2.   9-Alicyclic-  and  Heteroalicyclic Derivatives of 9-Deazaguanine.   f. Med. Chern. 36: 1847-1854 
(1993). 

 
162.   Erion,  M.D., Niwas, S., Rose, J.D., Ananthan, S., Allen, M., Secrist  III, J.A., Babu,  Y.S., Bugg, C.E., 

Guida, W.C.,  Ealick,  S.E.  and  Montgomery, J.A.   Structure-Based Design  of Inhibitors of Purine 
Nucleoside Phosphorylase.   3.   9-Arylmethyl Derivatives of 9-Deazaguanine Substituted  on  the Methyl 
Group. f. Med. Chern. 36: 3771-3783 (1993). 

 
163.   Narayana, S.V.L., Carson, W.M., El-Kabbani, 0., Kilpatrick, J.M., Moore,  D., Chen,  X., Bugg, C.E., 

Volanakis,  J.E. and  DeLucas, L.J.  Struchtre of Human Factor  D, A Complement System  Protein  at 
2.0Å Resolution. f. Mol .  Bioi.  235: 695-708 (1994). 

 
164.   Bugg, C.E., Carson, W.M. and  Montgomery, J.A.  Drugs  by Design.  Sci. Arner. 269(6): 92-98 (1993). 

 
165.   DeLucas,  L.J., Long,  M.M., Moore,  K.M.,  Rosenblum, W.M.,  Bray,  T.L., Smith,   C.,  Carson,  M., 

Narayana, S.V.L., Carter, D.C., Clark  Jr., A.D., Nanni,  R.G., Ding, J., Jacobo-Molina, A., Kamer,  G., 
Hughes, S.H.,  Arnold, E.,  Einspahr, H.M.,  Clancy,   L.L.,  Rao,  G.S.J.,  Cook,  P.F.,  Harris,  B.C., 
Munson, S.H.,  Finzel,  B.C., McPherson, A., Weber,  P.C., Lewandowski, F.A., Nagabhushan, T.L., 
Trotta,  P.P., Reichert,  P., Navia, M.A., Wilson,  K.P., Thomson, J.A., Richard, R.R., Bowersox,  K.D., 
Meade,  C.J., Baker, E.S., Bishop,  S.P., Dunbar, B.J., Trinh,  E., Prahl,  J., Sacco Jr., A. and  Bugg, C.E. 
Recent  Results  and  New  Hardware Developments for Protein  Crystal Growth in Microgravity.   J. 
Cryst. Growth 135: 183-195 (1994). 

 
166.   Guida,  W.C., Elliott, R.D., Thomas, H.J., Secrist  III, J.A., Babu, Y.S., Bugg, C.E., Erion, M.D., Ealick, 

S.E.   and    Montgomery,  J.A.  Struchue-Based  Design of Inhibitors of Purine Nucleoside 
Phosphorylase. 4.  A Shtdy of Phosphate Mimics.  J. M ed. Chern. 37: 1109-1114 (1994). 

 
167.   Carson, M., Bugg, C.E., Narayana, S.V.L. and  DeLucas,  L.J.  Comparison of Homology Models  with 

the Experimental Structure of a Novel Serine Protease.  Acta Cryst D50: 889-899 (1994) . 
 
168.   Carson,  M.,  Buckner,  T.W.,  Yang,  Z.,  Narayana, S.V.L.  and   Bugg,   C.E.  Error   Detection in 

Crystallographic Models.   Acta Cryst D50: 900-909 (1994). 



	
  

	
  

 
169.   Betzel, C., Gunther, N., Poll, S., Moore,  K., DeLucas,  L.J., Bugg, C.E. and  Weber,  W.  

Crystallization of the EGF Receptor  Ectodomain on US Space Mission STS-47.  Microgravity Sci. 
Technol. VII/3:  242-245 (1994). 

 
170.   Babu, Y.S., Ealick, S.E., Bugg, C.E., Erion,  M.D., Guida, W.C., Montgomery, J.A. and  Secrist III, J.A.  

Structure-Based Design  of Inhibitors of Purine Nucleoside Phosphorylase.   Acta Cryst 0 51:529-535 
(1995). 

 
 
 

RECENT INVITED PRESENTATIONS: 
 

1.  "Ethics   in  Crystallography," Seattle,   Washington,  Meeting   of  the   American  Crystallographic 
Association, Jul. 25, 1989. 

 
2. "The   Future  of  Protein  Crystal   Growth,"  Washington, D.C., 3rd   International  Conference on 

Crystallization of Biological Macromolecules, Aug. 17, 1989. 
 

3.  "Protein  Crys tal   Grow th,"   Sendai,  Japan,   Biological   Crystallization  Symposium  of   the   9th 
International Conference on Crystal  Grow th, Au g. 24, 1989. 

 
4.  "Protein Crystal Growth Experiments on  the  U.S. Space  Shuttle Mission  STS-26," Tokyo,  Japan 

Space Promotion Center, Aug. 28, 1989. 
 

5.  "Design of Inhibitors of Human Purine Nucleoside Phosphorylase Using  Protein Crystallography 
and Molecular Modeling Methods," Tokyo, Japan, Mitsubishi Kasei Corporation, Aug. 29, 1989. 

 
6.  "Microgra vity Protein  Crystal  Grow th," Indianapolis, Indiana, Eli Lilly & Company, Sept. 18, 1989. 

 
7.       Invited    Testimony   Before    the    Subcommittee   on    Courts,   Intellectual   Property,   and    the 

Administration of Justice, of the Committee on the Judiciary  on the Pa tents in Space  Act (HR2945), U.S. 
House  of Representatives, Washington, D.C., Oct. 4, 1989. 

 
8.  "Pharmaceutical   Research  in   Space,"   Houston,  Texas,   Space   Technology,  Commerce  and 

Communications Conference, Nov. 15, 1989. 
 

9.  "Microgravity Protein Cr ystal  Growth," London, England, Meeting of  the  Biological  Structures 
Group  of the British Crysta llographic Association, Dec. 14, 1989. 

 
10.  "Protein Cr ystal Grow th in Space," Montreux, Switzerland, Space Commerce '90, Mar. 27, 1990. 

 
11.   "Pharmaceutical  Design    Using    Integrated  Structural  Information,"   Yokohama   City,   Japan, 

Mitsubishi Kasei Corporation Research  Center, Apr. 23, 1990. 
 

12.  "Drug Design  Using  Protein Cr ystallography," Tokyo, Japan, MECT Corporation, Apr. 24, 1990. 
 

13.  "Protein Cr ystal  Grow th in Microgravity," Houston, Texas, Clinical  Pha rmacology in Space:  lOth 
Frontiers  of Pharmacology Symposium of  the American  College of Clinical  Pha rmacology, Ma y 11, 
1990. 

 
14.  "Drug Design  Using  Protein Crystallography," Beijing,  China,  Institute of  Biophysics,  Academia 

Sinica, Jun. 23, 1990. 
 

 



	
  

	
  

15.  "Drug  Design   Using    Protein  Crystallography,"  Shanghai,  China,    Institute  of   Biochemistry, 
Academia Sinica, Jul. 3, 1990. 

 
16.  "Protein Crystal Growth in Space," Bordeaux, France, 15th  Congress of the International Union  of 

Crystallography, Jul. 23, 1990. 
 

17.     "Protein Cr ystal Growth in Microgravity," Huntsville, Alabama, Pittsburgh Diffraction Conference, Nov. 
1, 1990. 

 
18.   "Structure  of  Human   Purine  Nucleoside  Phosphorylase  and   Its   Use   in   Inhibitor  Design," 

Tallahassee, Florida, Florida  State University, Nov. 6, 1990. 
 
19.  "Protein Crystal Growth in Space," Auburn University, Alabama, Presentation to Auburn Space 

Power Institute Advisory Council, Dec. 5, 1990. 
 
20. "Microgravity Protein Crystal Growth," Reno,  Nevada, 19th  Aerospace Sciences  Meeting  of  the 

American Institute of Aeronautics and  Astronautics, Jan. 7, 1991. 
 

21. "Development of Inhibitors of Human Purine  Nucleoside Phosphorylase Using  Crystallography," 
Pasadena, California, California Institute of Technology, Jan. 10, 1991. 

 
22. "Design  of  Enzyme  Inhibitors  Using   Crystallography,"  Galveston, Texas,   University  of  Texas 

Medical  Branch, Feb. 15, 1991. 
 

23.      "Development of Inhibitors of Human Purine  Nucleoside Phosphorylase Using  Crystallography," 
Nashville, Tennessee, Vanderbilt University, Feb. 20, 1991. 

 
24. "Protein Crystallography: The Key to Rational  Drug  Design," University of Alabama in Huntsville, 

Honors Forum  Presentation, Apr.  23, 1991. 
 

25. "X-ray Diffraction Results  Obtained from  Protein  Crystals Grown at  Normal and  Low  Gravity," 
Plymouth, New   Hampshire,  Gordon  Conference on  Gravitational Effects  in  Physico-Chemical 
Systems, Jun. 18, 1991. 

 
26. "Structure of Human Purine Nucleoside Phosphorylase and  Its Use in Inhibitor Design," Baltimore, 

Maryland, Fifth Annual Symposium of the Protein Society, Jun. 25, 1991. 
 
27. "Structure of Human Purine Nucleoside Phosphorylase and  Its Use  in Inhibitor Design," Oxford 

University, England, Protein Structure & Function Symposium, Jul3, 1991. 
 
28. "Protein  Crystal  Growth  Using   the  Space  Shuttle,"  Toledo,  Ohio,   American  Crystallographic 

Association Workshop, Jul. 21, 1991. 
 
29. "The    New    Acta    Crystallographica /Section    C,"   Toledo,    Ohio,    Meeting   of   the   American 

Crystallographic Association, Jul. 22, 1991. 
 

30.  "Recent   NASA-Sponsored   Microgravity  Experiments  in   Protein  Crystal  Growth,"  Freiburg, 
Germany, 4th International Conference on Crystal Growth, Aug. 23, 1991. 

 
31.  "Structure-Based Drug Design  Using  Human Nucleoside Phosphorylase," Malvern, Pennsylvania, 

Sterling Drug,  Inc., Oct. 18, 1991. 
 
32.  "Design of Purine Nucleoside Phosphorylase Inhibitors," Rutgers University, New Brunswick, New 

Jersey, Symposium on the Struch1ral Basis of Molecular Recognition and  Design, Oct. 24, 1991. 
 



	
  

	
  

 
33.  "Pharmaceutical  Research on  Space  Station   Freedom," Houston, Texas,  NASA  Alumni  League 

Space Exploration '91 Conference, Oct. 30, 1991. 
 
34. "Protein Crystal   Growth in  Microgravity," Nagoya, Japan,   The  Joint  Committee of  Advanced 

Materials Research Special Symposium on Materials for High Technology, Nov. 6, 1991. 
 
35.  "The Structure of Human Purine Nucleoside Phosphorylase and  Its Use in Inhibitor Design," Osaka 

University, Japan, Institute for Protein  Research,  Nov. 11, 1991. 
 

36.   "The  Structure of  Human  Purine  Nucleoside Phosphorylase and   Its  Use  in  Inhibitor  Design," 
Taipei, Taiwan, Institute of Molecular Biology, Academia Sinica, Nov. 15, 1991. 

 
37.  "The  Structure of Human Purine Nucleoside Phosphorylase and  Its Use in Inhibitor Design," The 

University of Alabama at Birmingham, Department of Biochemistry Seminar Series, Nov. 25, 1991. 
 

38.  "Crystallography and  Drug Design," The University of Alabama at Birmingham School of Medicine 
Alumni Meeting, Feb. 15, 1992. 

 
39.  "Drug  Design    Using    Protein   Crys tallography:   Application   to   Human   Purine   Nucleoside 

Phosphorylase," Research Triangle Park,  North  Carolina, Glaxo  Inc.  Research Institute, Feb. 27, 
1992. 

 
40. "Approaches to New  Drug  Design  Using  X-ray Crystallography," Madras, India,  Schering-Plough 

Research  Institute Seminar on  Biotechnology-Driven  Discovery of Health Care  Products, Mar.  4, 
1992. 

 
41.  "The  Structure of  Human  Purine  Nucleoside Phosphorylase and   Its  Use  in  Inhibitor Design," 

Bronx, New York, Albert  Einstein  College  of Medicine, Mar. 17, 1992. 
 

42.  "The  Current Status of  Microgravity Research," Montreaux, Switzerland,  Space  Commerce '92, Mar. 
24, 1992. 

 
43.  "The  Importance of Synchrotron Sources  to Critical  Biological Research," Invited Testimony before the   

Committee  on   Energy   and   Water   Development  of  the   U.S.  House  of  Representatives, 
Washington, D.C., Mar. 31, 1992. 

 
44. "Centers   for    the    Commercial   Development   of   Space,"   Birmingham,   Alabama,   Alabama 

Commission on Aerospace Science and  Industry, Jun. 15, 1992. 
 

45. "How a  Protein Folds  Around Calcium," Davos,  Switzerland, 8th  International Symposium on 
Calcium-Binding Proteins and  Calcium Function in Health  and  Disease, Aug.  24, 1992. 

 
46. "Protein  Crystallography,"   Trieste,  Italy,   Lecture    Series   at   the   College    on   Methods  and 

Experimental Techniques in Biophysics of the International Centre for Theoretical Physics,  Oct. 28- Nov. 
2, 1992. 

 
47.  "Overview  of  Protein Structure  and   Relationship  to  Disease   Mechanisms,"  Chicago,   Illinois, 

Symposium of the American College  of Veterinary Microbiologists & Immunologists, Nov. 8, 1992. 
 

48. "The  Current Status of U.S. Protein Crystal Growth Experiments in Space," Sapporo, Japan,  Japan 
Space Utilization Promotion Center's "In Space '92" Symposium, Nov. 11, 1992. 

 
 
 



	
  

	
  

 
49.     "Crystallization  of  Proteins  in  Space:   A  Comparison  with   Ground-Based  Research,"  Zurich, 

Switzerland, Swiss  Federal Institute of Technology, Materialforschung  und  Biowissenschaften im 
Weltraum, Nov. 20, 1992. 

 
50.  "Microgravity Protein Crystal Growth," Kyoto, Japan, Research Institute of Food  Science,  Kyoto 

University, Feb. 9, 1993. 



	
  

	
  

 
51.  "Structure-Based Drug Design  Using  Protein  Crystallography," Kyoto, Japan, Japan  Society for the 

Promotion of Science, Feb. 10, 1993. 
 

52.     "Microgravity  Protein  Crystal  Growth:  Applications in  Protein   Structure  Analysis," Tsukuba, 
Japan, Japan  Society for the Promotion of Science, and  the Fuji Oil Company, Feb. 12, 1993. 

 
53.  "Structure-Based Drug  Design   Using   Protein   Crystallography," New   Orleans,  Louisiana, 25th 

Annual Mardi   Gras  Symposium in  Theoretical Chemistry, University of  New  Orleans, Feb. 19, 
1993. 

 
54.     "The  Structure of  Human  Purine  Nucleoside Phosphorylase and   Its  Use  in  Inhibitor  Design," 

Nashville, Tennessee, Department of Biochemistry, Vanderbilt University, March 8, 1993. 
 

55.   "Application of Crystallographic and  Modeling Methods in the Design  of PNP  Inhibitors," Leeds, 
England, Department of Biochemistry, University of Leeds, Mar. 15, 1993. 

 
56.  "Structure-Based Drug Design  Using  Protein  Crystallography," Athens, Georgia, Department of 

Chemistry, University of Georgia, Apr. 7, 1993. 
 

57.   "Structure of Human Purine Nucleoside Phosphorylase and  Its Use in Inhibitor Design," Atlanta, 
Georgia,  Suddath  Memorial Symposium in Structural Biology,  Georgia   Institute of Technology, 
Apr. 28, 1993. 

 
58. "Structure-Based  Drug  Design,"  Birmingham, Alabama,  UAB  Comprehensive  Cancer   Center 

Seminar  Series, May 24, 1993. 
 

59. "The  Structure of  Human  Purine  Nucleoside Phosphorylase and   Its  Use  in  Inhibitor Design," 
Beijing, China, International Union  of Crystallography XVI Congress and  General Assembly, Aug. 
26, 1993. 

 
60. "Structure-Based Drug  Design   Using   Protein   Crystallography," The  University  of  Alabama  at 

Birmingham Biochemistry and  Molecular Genetics  Faculty  Research  Seminar, Sep. 29, 1993. 
 

61. "The Structure of Human Purine Nucleoside Phosphorylase and  Its Use in Inhibitor Design," Valley 
Forge, Pennsylvania, Pittsburgh Diffraction Conference, Nov. 3-5, 1993. 

 
62. "The  Struchtre of  Human  Purine Nucleoside Phosphorylase and   Its  Use  in  Inhibitor Design," 

London, England, The Royal Society's Molecular Approaches to Drug Design  Symposium, Mar. 14- 
15, 1994. 

 
63.  "Structure-Based Drug Design:  Application to Human Purine Nucleoside Phosphorylase," Hyogo, 

Japan, The First International Conference on Life Science and Biotechnology, November 8-9, 1994. 
 

64. "Development  of  Inhibitors  of  Purine  Nucleoside Phosphorylase  Using   Structure-Based Drug 
Design," Montreal, Quebec, Meeting of  the  American Crystallographic  Association, July  23-28, 
1995. 

 
65. "Structure-Based   Drug    Design    of BCX-34,   An    Inhibitor of Human   Purine   Nucleoside 

Phosphorylase," Osaka, Japan, Nippon Zoki Pharmaceutical Co. Ltd., September 28, 1995. 
 

66. "BioCryst   Pharmaceuticals:  Science,   Business,   and   Investors,"  The   University  of  Alabama at 
Birmingham Department of Pharmacology & Toxicology Seminar Series, Oct. 31, 1996. 



	
  

	
  

67. "Drugs by Design:  From Academics to Application," The University of Alabama at Birmingham 
Department of Medicine 14th Annual Trainee  Research Symposium, Mar. 3, 1998. 

 
68. "Structure-based  Drug  Design:  From  Academics to Application," Northwestern University 

Drug Disc 


