
Literatur  151 

5. Literatur 
 

Abagyan, R. und Totrov, M. (1994a). "Biased probability Monte Carlo conformational searches and 
electrostatic calculations for peptides and proteins." J. Mol. Biol. 235: 983-1002. 

 
Abagyan, R. A. (1997). "Protein structure prediction by global energy optimization." in: Computer 

Simulation of Biomolecular Systems, Theoretical and Experimental Applications. Ed.: W. F. 
Van Gunsteren, P. K. Weiner und A. J. Wilkinson. Leiden, ESCOM Science Publishers BV. 3: 
363-394. 

 
Abagyan, R. A. und Argos, P. (1992). "Optimal protocol and trajectory visualization for 

conformational searches of peptides and proteins." J. Mol. Biol. 225: 519-532. 
 
Abagyan, R. A. und Totrov, M. (1999). "Ab initio folding of peptides by the Optimal-Bias Monte 

Carlo Minimization procedure." J. Comp. Phys. 151: 402-421. 
 
Abagyan, R. A., Totrov, M. M. und Kuznetsov, D. N. (1994b). "ICM - a new method for protein 

modelling and design: Applications to docking and structure prediction from the distorted 
native conformation." J. Comp. Chem. 15: 488-506. 

 
Abakushin, D. N. und Poverenny, A. M. (1996). "Histones interact with immunoglobulins and give 

them polyspecificity." Immunol. Lett. 53: 95-9. 
 
Altman, M., Lee, P., Rich, A. und Zhang, S. (2000). "Conformational behavior of ionic self-

complementary peptides." Protein Sci. 9: 1095-1105. 
 
Andersen, N., Barua, B., Fesinmeyer, R. M. und Neidigh, J. (2001). "Optimizing aqueous fold stability 

for short polypeptides: A 20 residue miniprotein that melts at 61°C." Proceedings of the 2nd 
International/17th American Peptide Symposium, Ed.: R. A. Houghten und M. Lebl. San 
Diego, in Press. 

 
Andersen, N. H. und Tong, H. (1997). "Empirical parameterization of a model for predicting peptide 

helix/coil equilibrium populations." Protein Sci. 6: 1920-1936. 
 
Anfinsen, C. B. und Scheraga, H. A. (1975). "Experimental and theoretical aspects of protein folding." 

Adv. Protein Chem. 29: 205-300. 
 
Anglister, J., Jacob, C., Assulin, O., Ast, G., Pinker, R. und Arnon, R. (1988). "NMR study of the 

complexes between a synthetic peptide derived from the B subunit of cholera toxin and three 
monoclonal antibodies against it." Biochemistry 27: 717-724. 

 
Appel, J. R., Buencamino, J., Houghten, R. A. und Pinilla, C. (1996). "Exploring antibody 

polyspecificity using synthetic combinatorial libraries." Mol. Divers. 2: 29-34. 
 
Åqvist, J., Medina, C. und Samuelsson, J. E. (1994). "New Method for Predicting Binding Affinity in 

Computer-Aided Drug Design." Protein Eng. 7: 385-391. 
 
Baker, N. A., Sept, D., Joseph, S., Holst, M. J. und McCammon, J. A. (2001). "Electrostatics of 

nanosystems: Application to microtubules and the ribosome." Proc. Natl. Acad. Sci. USA 98: 
10037-10041. 

 
Banting, G. S., Pym, B., Darling, S. M. und Goodfellow, P. N. (1989). "The MIC2 gene product: 

epitope mapping and structural prediction analysis define an integral membrane protein." Mol. 
Immunol. 26: 181-188. 



Literatur  152 

 
Barlow, D. J., Edwards, M. S. und Thornton, J. M. (1986). "Continuous and discontinuous protein 

antigenic determinations." Nature 332: 474-478. 
 
Barth, E. und Schlick, T. (1998). "Overcoming stability limitations in biomolecular dynamics. I. 

Combining force splitting via extrapolation with Langevin dynamics in LN." J. Chem. Phys. 
109: 1617. 

 
Berman, H. M., Westbrook, J., Feng, Z., Gililand, G., Bhat, T. N., Weissig, H., Shindyalov, I. N. und 

Bourne, P. E. (2000). "The Protein Data Bank." Nucleic Acid Res. 28: 235-242. 
 
Berne, B. J. und Straub, J. E. (1997). "Novel methods of sampling phase space in the simulation of 

biological systems." Curr. Opin. Struct. Biol. 7: 181. 
 
Bhat, T. N., Bentley, G. A., Fischmann, T. O., Boulot, G. und Poljak, R. J. (1990). "Small 

rearrangements in structures of Fv and Fab fragments of antibody D1.3 on antigen binding." 
Nature 347. 

 
Böhm, G. (1996). "New approaches in molecular structure prediction." Biophys. Chem. 59: 1-32. 
 
Böhm, H.-J. (1992). "The computer program LUDI: A new method for the de novo design of enzyme 

inhibitors." J. Comp. Aided Mol. Des. 6: 61-78. 
 
Böhm, H.-J. (1994). "The development of a simple empirical scoring function to estimate the binding 

constant for a protein-ligand complex of known three-dimensional structure." J. Comp. Aided 
Mol. Des. 8: 243-256. 

 
Boomsma, J. D. und Said, S. I. (1992). "The role of neuropeptides in asthma." Chest 101: 389S-392S. 
 
Borisova, T. K., Rosen, A. und Sidorova, E. V. (1999). "Human monoclonal antibodies to synthetic 

viral peptides." Vopr. Virusol. 44: 172-174. 
 
Bowen, J. P. und Allinger, N. L. (1991). "Molecular mechanics: The art and science of 

parameterization." in: Reviews in Computational Chemistry. Ed.: K. B. Lipkowitz und D. B. 
Boyd. New York, VCH. 2: 81-97. 

 
Braden, B. C. und Poljak, R. J. (1995). "Structural features of the reactions between antibodies and 

protein antigens." FASEB J. 9: 9-16. 
 
Brooks, B. R., Brucolleri, R. E., Olafson, B. D., States, D. J., Swaminathan, S. und Karplus, M. 

(1983). "CHARMM: A program for macromolecular energy, minimization and dynamics 
calculations." J. Comput. Chem. 4: 187-217. 

 
Brooks III, C. L. (1995). "Methodological advances in molecular dynamics simulations of biological 

systems." Curr. Opin. Struct. Biol. 5: 211-215. 
 
Brown, F. (1994). "The Leeuwenhoek Lecture, 1993. Peptide vaccines: dream or reality?" Philos. 

Trans. R. Soc. London Ser. B 344: 213-219. 
 
Brucolleri, R. E. und Karplus, M. (1990). "Conformational sampling using high-temperature 

molecular dynamics." Biopolymers 29: 1847. 
 
Burnet, F. M. (1959). "The Clonal Selection Theory of Acquired Immunity". London, Cambridge 

Unversity Press. 
 



Literatur  153 

Cabezas, E. und Satterthwait, A. C. (1999). "The hydrogen bond mimic approach: Solid-phase 
synthesis of a peptide stabilized as an α-helix with a hydrazone link." J. Am. Chem. Soc. 121: 
3862-3875. 

 
Cabezas, E., Wang, M., Parren, P. W. H. I., Stanfield, R. L. und Satterthwait, A. C. (2000). "A 

structure-based approach to a synthetic vaccine for HIV-1." Biochemistry 39: 14377-14391. 
 
Caflisch, A., Niederer, P. und Anliker, M. (1992). "Monte Carlo docking of oligopeptides to proteins." 

Proteins 13: 223-230. 
 
Cherfils, J. und Janin, J. (1993). "Protein docking algorithms: simulating molecular recognition." Curr. 

Opin. Struct. Biol. 3: 265-269. 
 
Chothia, C., Lesk, A. M., Tramontano, A., Levitt, M., Smith-Gill, S. J., Air, G., Sheriff, S., Padlan, E. 

A., Davies, D., Tulip, W. R., Colman, P. M., Spinelli, S., Alzari, P. M. und Poljak, R. (1989). 
"Conformations of immunoglobulin hypervariable regions." Nature 342: 877-883. 

 
Clark, M., Cramer III, R. D. und Van Opendenbosch, N. (1989). "Validation for the general purpose 

Tripos 5.2 force field." J. Comput. Chem. 10: 982-1012. 
 
Connolly, M. L. (1983). "Analytical molecular surface calculation." J. Appl. Cryst. 16: 548-558. 
 
Cook, C. E. und Drayer, D. E. (1988). "Antibodies: a rich source of novel chemical agents for 

pharmacological studies." Trends Pharm. Sci. 9: 373-375. 
 
Cornell, W. D., Cieplak, P., Bayly, C. I., Gould, I. R. und Merz, K. M. (1995). "A second generation 

force field for the simulation of proteins, nucleic acids and organic molecules." J. Am. Chem. 
Soc. 117: 5179-5197. 

 
Craik, D. J., Daly, N. L., Bond, T. und Waine, C. (1999). "Plant cyclotides: A unique family of cyclic 

and knotted proteins that defines the cyclic cystine knot structural motif." J. Mol. Biol. 294: 
1327-1336. 

 
Crippen, G. M. (1991). "Prediction of protein folding from anino acid sequence over discrete 

conformation spaces." Biochemistry 30: 4232-4237. 
 
Cwirla, S. E., Peters, E. A., Barrett, R. W. und Dower, W. J. (1990). "Peptides on phage: a vast library 

of peptides for identifying ligands." Proc. Natl. Acad. Sci. USA 87: 6378-6382. 
 
De Alba, E., Rico, M. und Jimenez, M. A. (1999). "The turn sequence directs beta-strand alignment in 

designed beta-hairpins." Protein Sci. 8: 2234-2244. 
 
Decanniere, K., Transue, T. R., Desmyter, A., Maes, D., Muyldermans, S. und Wyns, L. (2001). 

"Degenerate interfaces in antigen-antibody complexes." J. Mol. Biol. 313: 473-478. 
 
Demchuk, E., Bashford, D. und Case, D. A. (1997). "Dynamics of a type VI reverse turn in a linear 

peptide in aqueous solution." Fold. Des. 2: 35-46. 
 
Desmet, J., Wilson, I. A., Joniau, M., De Maeyer, M. und Lasters, I. (1997). "Computation of the 

binding of fully flexible peptides to proteins with flexible side chains." FASEB J. 11: 164-172. 
 
Devlin, J. J., Panganiban, L. C. und Devlin, P. E. (1990). "Random peptide libraries: a source of 

specific protein binding molecules." Science 249: 404-406. 
 
Di Nola, A., Roccatano, D. und Berendsen, H. J. C. (1994). "Molecular dynamics simulation of the 

docking of substrates to proteins." Proteins: Struct. Funct. Genet. 19: 174-182. 



Literatur  154 

 
Dickinson, T. und Fleetwood-Walker, S. M. (1999). "VIP and PACAP: very important in pain?" 

Trends Pharmacol. Sci. 20: 324-329. 
 
Dinur, U. und Hagler, A. T. (1991). "New approaches to empirical force fields." in: Reviews in 

Computational Chemistry. Ed.: K. B. Lipkowitz und D. B. Boyd. New York, VCH. 2: 99-164. 
 
Dong, L. (1998). "Feinkartierung und Charakterisierung linearer Epitope von murinen monoklonalen 

Antikörpern". Medizinische Fakultät Charité. Humboldt-Universität zu Berlin. Berlin. 79 
Seiten. 

 
Dooley, C. T., Chung, N. N., Wilkes, B. C., W., S. P., Bidlack, J. M., Pasternack, G. W. und 

Houghten, R. A. (1994). "An all D-amino acid opioid peptide with central analgesic activity 
from a combinatorial library." Science 266: 2019-2022. 

 
Duan, Y. und Kollman, P. (1998). "Pathways to a protein folding intermediate observed in a 1-

microsecond simulation in aqueous solution." Science 282: 740. 
 
Duggan, D. B., Mackworth-Young, C., Kari-Lefvert, A., Schwartz, J., Mudd, D., McAdam, K. P. und 

Schwartz, R. S. (1988). "Polyspecificity of human monoclonal antibodies reactive with 
Mycobacterium leprae, mitochondria, ssDNA, cytoskeletal proteins and the acetylcholine 
receptor." Clin. Immunol. Immunopathol. 49: 327-40. 

 
Dunbrack, R. L. und Karplus, M. (1993). "Backbone-dependent rotamer library for proteins. 

Applications to side-chain prediction." J. Mol. Biol. 230: 543-574. 
 
Dyson, H. J., Rance, M., Houghten, R. A., Lerner, R. A. und Wright, P. E. (1988a). "Folding of 

immunogenic peptide fragments of proteins in water solution. I. Sequence requirements for the 
formation of a reverse turn." J. Mol. Biol. 201: 161-200. 

 
Dyson, H. J., Rance, M., Houghten, R. A., Wright, P. E. und Lerner, R. A. (1988b). "Folding of 

immunogenic peptide fragments of proteins in water solution. II. The nascent helix." J. Mol. 
Biol. 201: 201-17. 

 
Dyson, H. J. und Wright, P. E. (1991). "Defining solution conformations of small linear peptides." 

Annu. Rev. Biophys. Chem. 20: 519-538. 
 
Dyson, H. J. und Wright, P. E. (1993). "Peptide conformation and protein folding." Curr. Opin. Struct. 

Biol. 3: 60-65. 
 
Edgington, S. (1993). "Shape space. Is biopharmaceutical discovery entering a new evolutionary 

stage?" BIO/TECHNOLOGY 11: 285-289. 
 
Elber, R. (1996). "Novel methods for molecular dynamics simulations." Curr. Opin. Struct. Biol. 6: 

232-235. 
 
Ellis, R. J. (2001). "Macromolecular crowding: obvious but underappreciated." Trends in Biochem. 

Sci. 26: 597-604. 
 
Ewig, C. S., Thacher, T. S. und Hagler, A. T. (1999). "Derivation of class II force fields. VII. Non-

bonded force field parameters for organic compounds." J. Phys. Chem. 103: 6998-7014. 
 
Favel, A., Mattras, H., Coletti-Previero, M. A., Zwilling, R., Robinson, E. A. und Castro, B. (1989). 

"Protease inhibitors from Ecballium elaterium seeds." Int. J. Pept. Protein Res. 33: 202-208. 
 



Literatur  155 

Fezoui, Y., Weaver, D. L. und Osterhout, J. J. (1995). "Strategies and rationales for the de novo design 
of a helical hairpin peptide." Protein Sci. 4: 286-295. 

 
Frank, R. (1992). "Spot synthesis: an easy technique for the positionally addressable, parallel chemical 

synthesis on a membrane support." Tetrahedron 48: 9217-9232. 
 
Fraser, L. R. (1998). "Fertilization promoting peptide: an important regulator of sperm function in 

vivo?" Rev. Reprod. 3: 151-4. 
 
Friguet, B., Chaffotte, A. F., Djavadi-Ohanjance, L. und Goldberg, M. E. (1985). "Measurements of 

the true affinity constantin solution of antigen-antibody complexes by enzyme-linked 
immunosorbent assay." J. Immunol. Meth. 77: 305-319. 

 
Gao, B. und Esnouf, M. P. (1996). "Multiple interactive residues of recognition: elucidation of 

discontinuous epitopes with linear peptides." J. Immunol. 157: 183-188. 
 
Geysen, H. M., Rodda, S. J. und Mason, T. J. (1986). "A priori delineation of a peptide which mimics 

a discontinuous antigenic determinant." Mol. Immunology 23: 709-715. 
 
Gilon, C., Halle, D., Chorev, M., Selinger, Z. und Byk, G. (1991). "Backbone cyclization: a new 

method for conferring conformational constraint on peptides." Biopolymers 31: 745-750. 
 
Goodford, P. J. (1985). "A computational procedure for determining energetically favorable binding 

sites on biologically important macromolecules." J. Med. Chem. 28: 849-857. 
 
Goodsell, D. S., Morris, G. M. und Olson, A. J. (1996). "Automated docking of flexible ligands: 

Applications of AutoDock." J. Mol. Recognit. 9: 1-5. 
 
Goodsell, D. S. und Olson, A. J. (1990). "Automated Docking of Substrates to Proteins by Simulated 

Annealing." Proteins 8: 195-202. 
 
Gower, J. C. (1966). "Some distance properties of latent root and vector methods used in multivariate 

analysis." Biometrika 53: 325-338. 
 
Gozes, I., Bassan, M., Zamostiano, R., Pinhasov, A., Davidson, A., Giladi, E., Perl, O., Glazner, G. W. 

und Brenneman, D. E. (1999a). "A novel signaling molecule for neuropeptide action: activity-
dependent neuroprotective protein." Ann. NY Acad. Sci. 897: 125-135. 

 
Gozes, I., Fridkinb, M., Hill, J. M. und Brenneman, D. E. (1999b). "Pharmaceutical VIP: prospects 

and problems." Curr. Med. Chem. 6: 1019-1034. 
 
Greenspan, N. S. und Di Cera, E. (1999). "Defining epitopes: It's not as easy as it seems." Nature 

Biotech. 17: 936-937. 
 
Grunow, R., Giese, R., Porstmann, T., Döpel, H., Hänsel, K. und von Baehr, R. (1990). "Development 

and biological testing of human and murine monoclonal antibodies against HIV antigens." Z. 
Klin. Med. 45: 367-369. 

 
Guichard, G., Benkirane, N., Zeder-Lutz, G., Van Regenmortel, M. H. V., Briand, J.-P. und Muller, S. 

(1994). "Antigenic mimicry of natural L-peptides with retro-inverso-peptidomimetics." Proc. 
Natl. Acad. Sci. USA 91: 9765-9769. 

 
Hagler, A. T. (1985). "Theoretical simulation of conformation, energetics and dynamics of peptides." 

in: Peptides. Analysis, Synthesis, Biology. Ed.: V. J. Hruby. New York, Academic Press. 7: 
213-299. 

 



Literatur  156 

Hart, T. N. und Read, R. J. (1992). "A multiple-start Monte Carlo docking method." Proteins 13: 206-
222. 

 
Hill, J. M., Lee, S. J., Dibbern, D. A., Fridkin, M., Gozes, I. und Brenneman, D. E. (1999). 

"Pharmacologically distinct vasoactive intestinal peptide binding sites: CNS localization and 
role in embryonic growth." Neuroscience 93: 783-791. 

 
Hoffmann, D., Kramer, B., Washio, T., Steinmetzer, T., Rarey, M. und Lengauer, T. (1999). "Two-

stage method for protein-ligand docking." J. Med. Chem. 42: 4422-4433. 
 
Hoffmüller, U., Knaute, T., Hahn, M., Höhne, W., Schneider-Mergener, J. und Kramer, A. (2000). 

"Evolutionary transition pathways for changing peptide ligand specificity and structure." 
EMBO J. 19: 4866-4874. 

 
Höhne, W. E., Küttner, G., Kießig, S., Hausdorf, G., Grunow, R., Winkler, K., Wessner, H., 

Gießmann, E., Stigler, R.-D. und Schneider-Mergener, J. (1993). "Structural base of the 
interaction of a monoclonal antibody against p24 of HIV-1 with its peptide epitope." Mol. 
Immunol. 30: 1213-1221. 

 
Holm, L. und Sander, C. (1991). "Database algorithm for generation protein backbone and side-chain 

coordinates from a C alpha trace: Application to model building and detection of coordinate 
errors." J. Mol. Biol. 218: 183-194. 

 
Honig, B. und Nicholls, A. (1995). "Classical electrostatics in biology and chemistry." Science 268: 

1144-1149. 
 
Hou, T., Wang, J., Chen, L. und Xu, X. (1999). "Automated docking of peptides and proteins by using 

a genetic algorithm combined with a tabu search." Protein Eng. 12: 639-648. 
 
Houghten, R. A. (1995). "Peptide libraries: criteria and trends." Trends Gen. 9: 235-239. 
 
Houghten, R. A., Pinilla, C., Blondelle, S. E., Appel, J. R., Dooley, C. T. und Cuervo, J. H. (1991). 

"Generation and use of synthetic peptide combinatorial libraries for basic research and drug 
discovery." Nature 354: 84-86. 

 
Hutchinson, E. G. und Thornton, J. M. (1996). "PROMOTIF - A program to identify and analyze 

structural motifes in proteins." Protein Sci. 5: 212-220. 
 
Imperiali, B. und Ottesen, J. J. (1999). "Uniquely folded mini-protein motifs." J. Peptide Res. 54: 177-

184. 
 
Jameson, B. A., McDonnell, J. M., Marini, J. C. und Korngold, R. (1994). "A rationally designed CD4 

analogue inhibits experimental allergic encephalomyelitis." Nature 368: 744-746. 
 
Jones, D. T., Tayler, W. R. und Thornton, J. M. (1992). "A new approach to protein fold recognition." 

Nature 358: 86-89. 
 
Jones, G., Willett, P., Glen, R., Leach, A. und Taylor, R. (1997). "Development and validation of a 

genetic algorithm for flexible docking." J. Mol. Biol. 267: 727-748. 
 
Kabsch, W. und Sander, C. (1983). "Dictionary of protein secondary structure: pattern recognition of 

hydrogen bonded and geometrical features." Biopolymers 22: 2577-2637. 
 
Kang, H. S., Kurochkina, N. A. und Lee, B. (1993). "Estimation and use of protein backbone angle 

probabilities." J. Mol. Biol. 229: 448-460. 
 



Literatur  157 

Kang, Y. K. und Jhon, J. S. (2000). "Preferred conformations of a linear RGD tripeptide." J. Peptide 
Res. 56: 360-372. 

 
Karplus, M. und Sali, A. (1995). "Theoretical studies of protein folding and unfolding." Curr. Opin. 

Struct. Biol. 5: 58-73. 
 
Kawai, H., Kikuchi, T. und Okamoto, Y. (1989). "A prediction of tertiary structures of peptide by the 

Monte Carlo simulated annealing method." Protein Eng. 3: 85-94. 
 
Kay, B. K., Williamson, M. P. und Sudol, M. (2000). "The importance of being proline: The 

interaction of proline-rich motifs in signaling proteins with their cognate domains." FASEB J. 
14: 231-241. 

 
Keitel, T., Kramer, A., Wessner, H., Scholz, C., Schneider-Mergener, J. und Höhne, W. (1997). 

"Crystallographic analysis of anti-p24 (HIV-1) monoclonal antibody cross-reactivity and 
polyspecificity." Cell 91: 811-20. 

 
Kessler, H. (1990). "Peptide engineering: design of biologically active peptides under conformational 

control." in: Trends in Drug Research. Ed.: V. Claassen. Amsterdam, Elsevier: 73-84. 
 
Kidera, A. (1995). "Enhanced conformational sampling in Monte Carlo simulations of proteins: 

Application to a constrained peptide." Proc. Natl. Acad. Sci. USA 92: 9886-9889. 
 
Kirkpatrick, S., Gellatt, C. D. und Vecchi, M. P. (1983). "Optimization by simulated annealing." 

Science 220: 671-680. 
 
Koepf, E. K., Petrassi, H. M., Ratnaswamy, G., Huff, M. E., Sudol, M. und Kelly, J. W. (1999). 

"Characterization of the structure and function of W-->F WW domain variants: Identification 
of a natively unfolded protein that folds upon ligand binding." Biochemistry 38: 4338-4351. 

 
Köhler, G. und Milstein, C. (1975). "Continuous culture of fused cells secreting antibodies of 

predefined specificity." Nature 256: 495-601. 
 
Kortemme, T., Ramierez-Alvarado, M. und Serrano, L. (1998). "Design of a 20-amino acid, three-

stranded beta-sheet protein." Science 281: 253-256. 
 
Kramer, A., Keitel, T., Winkler, K., Stöcklein, W., Höhne, W. und Schneider-Mergener, J. (1997). 

"Molecular basis for the binding promiscuity of an anti-p24 (HIV-1) monoclonal antibody." 
Cell 91: 799-809. 

 
Kramer, A. und Schneider-Mergener, J. (1995). "Highly complex combinatorial cellulose-bound 

peptide libraries for the detection of antibody epitopes." in: Peptides 1994. Ed. Leiden, 
ESCOM: 475-476. 

 
Kramer, A., Stigler, R.-D., Knaute, T., Hoffmann, B. und Schneider-Mergener, J. (1998). "Stepwise 

transformation of a cholera toxin and a p24 (HIV-1) epitope into D-peptide analogs." Protein 
Eng. 11: 941-948. 

 
Krstenansky, J. L., Owen, T. J., Hagaman, K. A. und McLean, L. R. (1989). "Short model peptides 

having a high α-helical tendency: Design and solution properties." FEBS Lett. 242: 409-413. 
 
Kumar, S., Ma, B., Tsai, C. J., Sinha, N. und Nussinov, R. (2000). "Folding and binding cascades: 

Dynamic landscapes and population shifts." Protein Sci. 9: 10-19. 
 
Kuntz, I. D., Blaney, J. M., Oatley, S. J., Langridge, R. und Ferrin, T. E. (1982). "A Geometric 

Approach to Macromolecule-Ligand Interactions." J. Mol. Biol. 161: 269-288. 



Literatur  158 

 
Kuntz, I. D., Shoichet, B. K. und Meng, E. C. (1994). "Structure-based molecular design." Acc. Chem. 

Res. 27: 117-123. 
 
Lam, K. S., Salmon, S. E. und Hersh, E. M. (1991). "A new type of synthetic peptide library for 

identifying ligand-binding activity." Nature 354: 82-83. 
 
Laskowski, R. A. (1995). "SURFNET: A program for visualizing molecular surfaces, cavities and 

intermolecular interactions." J. Mol. Graph. 13: 323-330. 
 
Lauer, J. L. und Fields, G. B. (1998). "Peptides as structural models of proteins." in: Proteins - 

Analysis and Design. Ed.: R. H. Angeletti. San Diego, London, New York, Academic Press: 
208ff. 

 
Lawrence, M. C. und Davis, P. C. (1992). "CLIX - A search algorithm for finding novel ligands 

capable of binding proteins of known three-dimensional structure." Proteins 12: 31-41. 
 
Leach, A. R. (1991). "Survey of methods for searching the conformational space of small and 

medium-sized molecules." in: Reviews in Computational Chemistry. Ed.: K. B. Lipkowitz und 
D. B. Boyd. New York, VCH. 2: 1-55. 

 
Lee, B., Kurochkina, N. A. und Kang, H. S. (1996). "Protein folding by biased Monte Carlo procedure 

in the dihedral angle space." FASEB J. 10: 119-125. 
 
Lengauer, T. und Rarey, M. (1999). "Computational methods for biomolecular docking." Curr. Opin. 

Struct. Biol. 6: 402-406. 
 
Levinthal, C. (1969). "How to fold graciously." in: Mössbauer Spectroscopy in Biological Systems. 

Ed.: P. Debruner, J. C. M. Tsibris und E. Munck. Urbana, Univ. Illinois Press: 22-24. 
 
Li, B., Tom, J. Y. K., Oare, D., Yen, R., Fairbrother, W. J., Wells, J. A. und Cuningham, B. C. (1995). 

"Minimization of a polypeptide hormone." Science 270: 1657-1660. 
 
Li, Z. und Scheraga, H. A. (1987). "Monte Carlo-minimization approach to the multiple-minima 

problem in protein folding." Proc. Natl. Acad. Sci. USA 84: 6611-6615. 
 
Lipkind, G. M. und Fozzard, H. A. (1997). "A model of scorpion toxin binding to voltage-gated K+ 

channels." J. Membr. Biol. 158: 187-96. 
 
Maggi, C. A., Giachetti, A., Dey, R. D. und Said, S. I. (1995). "Neuropeptides as regulators of airway 

function: vasoactive intestinal peptide and the tachykinins." Physiol. Rev. 75: 277-322. 
 
Mazur, A. K. (1997). "Quasi-Hamiltonian equations of motion for internal coordinate molecular 

dynamics of polymers." J. Comput. Chem. 18: 1354. 
 
Mazur, A. K., Drofeev, V. E. und Abagyan, R. A. (1991). "Derivation and testing of explicit equations 

of motion for polymers described by internal coordinates." J. Comp. Phys. 92: 261. 
 
McCafferty, J., Griffith, A. D., Winter, G. und Chiswell, D. J. (1990). "Phage antibodies: filamentous 

phage displaying antibody variable domains." Nature 348: 552-554. 
 
Meng, E. C., Shoichet, B. K. und Kuntz, I. D. (1992). "Automated docking with grid-based energy 

evaluation." J. Comput. Chem. 13: 505-524. 
 
Metropolis, N. A., Rosenbluth, A. W., Rosenbluth, M. N., Teller, A. H. und Teller, E. (1953). 

"Equation of state calculations by fast compution machines." J. Chem. Phys. 21: 1087-1091. 



Literatur  159 

 
Mezö, G., Drakopoulou, E., Paal, V., Rajnavöglgyi, E., Vita, C. und Hudecz, F. (2000). "Synthesis and 

immunological studies of α-conotoxin chimera containing an immunodominant epitope from 
the 268-284 region of HSV gD protein." J. Peptide Res. 55: 7-17. 

 
Mian, I. S., Bradwell, A. R. und Olson, A. J. (1991). "Structure, function and properties of antibody 

binding sites." J. Mol. Biol. 217: 133-151. 
 
Miranker, A. und Karplus, M. (1991). "Functionality maps of binding sites: A multiple copy 

simultaneous search method." Proteins 11: 29-34. 
 
Momany, F. A., McGuire, R. F., Burgess, A. W. und Scheraga, H. A. (1975). "Energy parameters in 

polypeptides. VII. Geometric parameters, partial atomic charges, nonbonded interactions, 
hydrogen bond interactions and intrinsic torsional potentials for the naturally occurring amino 
acids." J. Phys. Chem. 79: 2361-2381. 

 
Munoz, V. und Serrano, L. (1997). "Development of the multiple sequence approximation within the 

Agadir model of α-helix formation. Comparison with Zimm-Bragg and Lifson-Roig 
formalism." Biopolymers 41: 495-509. 

 
Myers, R. A., Cruz, L. J., Rivier, J. E. und Olivera, B. M. (1993). "Conus peptides as chemical probes 

for receptors and ion channels." Chem. Rev. 93: 1923-1936. 
 
Nakajima, N., Higo, J., Kidera, A. und Nakamura, H. (1997). "Flexible docking of a ligand peptide to 

a receptor protein by multicanonical molecular dynamics simulation." Chem. Phys. Lett. 278: 
297-301. 

 
Nakazawa, T. und Okamoto, Y. (1999). "Electrostatic effects on the α-helix and β-strand formation of 

BPTI(16-36) studied by Monte Carlo simulated annealing." J. Peptide Res. 54: 230-236. 
 
Nayeem, A., Vila, J. und Scheraga, H. A. (1991). "A comparative study of the simulated-annealing 

and Monte-Carlo-with-minimization approaches to the minimum-energy structures of 
polypeptides: [Met]-enkephalin." J. Comput. Chem. 12: 594-605. 

 
Nemethy, G., Gibson, K. D., Palmer, K. A., Yoon, C. N., Paterlini, G., Zagari, A., Rumsey, S. und 

Scheraga, H. A. (1992). "Energy parameters in polypeptides. X. Improved geometric 
parameters and nonbonded interactions for use in the ECEPP/3 algorithm, with application to 
proline-containing peptides." J. Phys. Chem. 96: 6472-6484. 

 
Nemethy, G., Pottle, M. S. und Scheraga, H. A. (1983). "Energy parameters in polypeptides. IX. 

Updating of geometric parameters, nonbonded interactions and hydrogen bond interactions for 
the naturally occurring amino acids." J. Phys. Chem. 87: 1883-1887. 

 
Nemethy, G. und Scheraga, H. A. (1990). "Theoretical studies of protein conformation by means of 

energy computations." FASEB J. 4: 3189-3197. 
 
Nicole, P., Lins, L., Rouyer-Fessard, C., Drouot, C., Fulcrand, P., Thomas, A., Couvineau, A., 

Martinez, J., Brasseur, R. und Laburthe, M. (2000). "Identification of key residues for 
interaction of vasoactive intestinal peptide with human VPAC1 and VPAC2 receptors and 
development of a highly selective VPAC1 receptor agonist. Alanine scanning and molecular 
modeling of the peptide." J. Biol. Chem. 275: 24003-24012. 

 
Nikiforovich, G. V. (1994). "Computational molecular modeling in peptide drug design." Int. J. 

Peptide Protein Res. 44: 513-531. 
 



Literatur  160 

O'Connor, S. D., Smith, P. E., Al-Obeidi, F. und Pettitt, B. M. (1992). "Quenched molecular dynamics 
simulations of tuftsin and proposed cyclic analogues." J. Med. Chem. 35: 2870-2881. 

 
Olds, L. C. und Miller, J. J. (1991). "Antibodies to core lipid fractions of endotoxin in children with 

rheumatic disease." Acta Univ. Carol. [Med] (Praha) 37: 37-40. 
 
Ordonez, P., Gea, S., Iosa, D. und Vottero-Cima, E. (1995). "Chagas' disease: polyspecificity of 

antibodies against Trypanosoma cruzi acidic antigens." Acta Trop. 59: 93-103. 
 
Otte, L., Ivascu, C., Kramer, A., Dong, L. und Schneider-Mergener, J. (2000). "Investigation of 

monoclonal antibody polyspecificity by means of phage display and synthetic peptide 
libraries". Peptides 2000: Proceedings of the 26th European Peptide Symposium, Ed.: M. J. 
und J.-A. Fehrentz. Montpellier, EDK, Paris, France. 

 
Pellegrini, M. und Mierke, D. F. (1999). "Structural characterization of peptide hormone/receptor 

interactions by NMR spectroscopy." Biopolymers 51: 208-20. 
 
Pellequer, J. L., Westhof, E. und Van Regenmortel, M. H. V. (1991). "Predicting location of 

continuous epitopes in proteins from their primary structures." Methods Enzymol. 203: 176-
201. 

 
Pincus, M. R. (1992). "Identification of structured peptide segments in folding proteins." Biopolymers 

32: 347-51. 
 
Pinilla, C., Appel, J. R. und Houghten, R. A. (1993). "Functional importance of amino acid residues 

making up peptide antigenic determinants." Mol. Immunol. 30: 577-585. 
 
Pinilla, C., Chendra, S., Appel, J. R. und Houghten, R. A. (1995). "Elucidation of monoclonal 

antibody polyspecificity using a synthetic combinatorial library." Pept. Res. 8: 250-7. 
 
Ponder, J. W. und Richards, F. M. (1987). "Tertiary templates for proteins. Use of packing criteria in 

the enumeration of allowed sequences for different structural classes." J. Mol. Biol. 193: 775-
791. 

 
Prevost, M. und Ortmans, I. (1997). "Refolding simulations of an isolated fragment of barnase into a 

native-like beta hairpin: Evidence for compactness and hydrogen bonding as concurrent 
stabilizing factors." Proteins 29: 212. 

 
Ralston, E. und De Coen, J.-L. (1974). "Folding of polypeptide chains induced by the amino acid side-

chains." J. Mol. Biol. 83: 393-420. 
 
Rarey, M., Kramer, B., Lengauer, T. und Klebe, G. (1996). "A fast flexible docking method using an 

incremental construction algorithm." J. Mol. Biol. 261: 470-489. 
 
Rayan, G. M., Said, S. I., Cahill, S. L. und Duke, J. (1991). "Vasoactive intestinal peptide and nerve 

regeneration." J. Hand Surg. [Br] 16: 515-8. 
 
Reineke, U., Sabat, R., Kramer, A., Stigler, R. D., Seifert, M., Michel, T., Volk, H. D. und Schneider-

Mergener, J. (1996). "Mapping protein-protein contact sites using cellulose-bound peptide 
scans." Mol. Divers. 1: 141-148. 

 
Richardson, J. S. (1981). "The anatomy and taxonomy of protein structure." Adv. Protein Chem. 34: 

167-339. 
 



Literatur  161 

Ripoll, D. R. und Scheraga, H. A. (1988). "On the multiple-minima problem in the conformational 
analysis of polypeptides. II. An electrostatically driven Monte Carlo method - tests on poly (L-
alanine)." Biopolymers 27: 1283-1303. 

 
Rosenfeld, R., Zheng, Q., Vajda, S. und DeLisi, C. (1993). "Computing the structure of bound 

peptides. Application to antigen recognition by class I major histocompatibility complex 
receptors." J. Mol. Biol. 23: 515-521. 

 
Sachs, K. H., Schechter, A. N., Eastlake, A. und Anfinsen, C. B. (1972). "An immunologic approach 

to the conformational equilibria of polypeptides." Proc. Natl. Acad. Sci. USA 69: 3790-3794. 
 
Sandak, B., Wolfson, H. J. und Nussinov, R. (1998). "Flexible docking allowing induced fit in 

proteins: Insights from an open to closed conformational isomers." Proteins 32: 159-174. 
 
Saragovi, H. U., Fitzpatrick, D., Raktabutr, A., Nakanishi, H., Kahn, M. und Greene, M. I. (1991). 

"Design and synthesis of a mimetic from an antibody complementarity-determining region." 
Science 253: 792-795. 

 
Schapira, M., Raaka, B. M., Samuels, H. H. und Abagyan, R. (2001). "In silico discovery of novel 

retinoic acid receptor agonist structures." BMC Struct. Biol. 1: 1. 
 
Schapira, M., Totrov, M. und Abagyan, R. (1999). "Prediction of the binding energy for small 

molecules, peptides and proteins." J. Mol. Recognit. 12: 177-190. 
 
Schenck, H. L. und Gellman, S. H. (1998). "Use of a designed triple-stranded antiparallel beta-sheet to 

probe beta-sheet cooperativity in aqueous solution." J. Am. Chem. Soc. 120: 4869-4870. 
 
Scheraga, H. A. (1992). "Predicting three-dimensional structures of oligopeptides." in: Reviews in 

Computational Chemistry. Ed.: K. B. Lipkowitz und D. B. Boyd. New York, VCH. 3: 73-142. 
 
Scheraga, H. A. (1996). "Recent developments in the theory of protein folding: searching for the 

global energy minimum." Biophys. Chem. 59: 329-339. 
 
Schlick, T., Barth, E. und Mandzink, M. (1997). "Biomolecular dynamics at long timesteps: Bridging 

the timescale gap between simulation and experimentation." Ann. Rev. Biophys. Biomol. 
Struct. 26: 181-222. 

 
Schneider-Mergener, J. und Kramer, A. (1994). "Molekulare Bibliotheken: Ein neues Konzept in der 

medizinischen Wirkstofffindung und Diagnostik." Humboldt-Spektrum 2: 4-11. 
 
Schneider-Mergener, J., Kramer, A. und Reineke, U. (1996). "Peptide libraries bound to continuous 

cellulose membranes: Tools to study molecular recognition." in: Combinatorial Libraries. Ed.: 
R. Cortese. Berlin, New York, Walter de Gruyter: 53-68. 

 
Schumacher, T. N., Mayr, L. M., Minor, D. L., Milhollen, M. A., Burgess, M. W. und Kim, P. S. 

(1996). "Identification of D-peptide ligands through mirror-image phage display." Science 
271: 1854-1857. 

 
Scott, J. K. (1992). "Discovering peptide ligands using peptide libraries." Trends Biochem. Sci. 17: 

241-245. 
 
Scott, J. K. und Smith, G. P. (1990). "Searching for peptide ligands with an epitope library." Science 

249: 386-390. 
 



Literatur  162 

Shin, J. K. und Jhon, M. S. (1991). "High directional Monte Carlo procedure coupled with the 
temperature heating and annealing as a method to obtain the global energy minimum structure 
of polypeptides and proteins." Biopolymers 31: 177-185. 

 
Shoichet, B. K. und Kuntz, I. D. (1996). "Predicting the structure of protein complexes: a step in the 

right direction." Chem. Biol. 3: 151-156. 
 
Shrake, A. und Rupley, J. A. (1973). "Environment and exposure to solvent of protein atoms. 

Lysozyme and insulin." J. Mol. Biol. 79: 351-371. 
 
Singh, J. und Thornton, J. M. (1992). Atlas of Protein Side-Chain Interactions, Vols. I & II. Oxford, 

IRL Press. 
 
Smith, P. E., Al-Obeidi, F. und Pettitt, B. M. (1991). "Aspects of the design of conformationally 

constrained peptides." Methods Enzymol. 202: 411-436. 
 
Stachelhaus, T., Schneider, A. und Marahiel, M. A. (1996). "Engineered biosynthesis of peptide 

antibiotics." Biochem. Pharmacol. 52: 177-86. 
 
Stanfield, R., Cabezas, E., Satterthwait, A., Stura, E., Profy, A. und Wilson, I. (1999). "Dual 

conformations for the HIV-1 gp120 V3 loop in complexes with different neutralizing Fab's." 
Structure Fold. Des. 7: 131-142. 

 
Stanfield, R. L. und Wilson, I. A. (1995). "Protein-peptide interactions." Curr. Opin. Struct. Biol. 5: 

103-113. 
 
Sternberg, M. J. E., Gabb, H. A. und Jackson, R. M. (1998). "Predictive docking of protein-protein and 

protein-DNA complexes." Curr. Opin. Struct. Biol. 8: 250-256. 
 
Stigler, R., Rüker, F., Katinger, D., Elliot, G., Höhne, W., Henklein, P., Ho, J. X., Keeling, K., Carter, 

D. C., Nugel, E., Kramer, A., Porstmann, T. und Schneider-Mergener, J. (1995). 
"Characterization of the interaction between a Fab fragment against gp41 of HIV-1 and its 
peptide epitope using a peptide epitope library and molecular modeling." Protein Eng. 8: 471-
480. 

 
Stigler, R. D., Hoffmann, B., Abagyan, R. und Schneider-Mergener, J. (1999). "Soft docking an L and 

a D peptide to an anticholera toxin antibody using internal coordinate mechanics." Structure 
Fold. Des. 7: 663-70. 

 
Stocker, U. und van Gunsteren, W. F. (2000). "Molecular dynamics simulation of hen egg white 

lysozym: a test of the GROMOS96 force field against nuclear magnetic resonance data." 
Proteins: Struct. Funct. Genet. 40: 145-153. 

 
Struthers, M. D., Ottesen, J. J. und Imperiali, B. (1997). "Design and NMR analysis of compact, 

independently folded BBA motifs." Fold. Des. 3: 95-104. 
 
Subbalakshmi, C., Nagaraj, R. und Sitaram, N. (2000). "Biological activities of retro and diastereo 

analogs of a 13-residue peptide with antimicrobial and hemolytic activities." J. Peptide Res. 
57: 59-67. 

 
Tame, J. R. H., Murshudov, G. N., Dodson, E. J., Neil, T. K., Dodson, G. G., Higgins, C. F. und 

Wilkinson, A. J. (1994). "The structural basis of sequence-independent peptide binding by 
OppA protein." Science 264: 1578-1581. 

 



Literatur  163 

Tenette, C., Smith, J. C. und Topham, C. M. (1996). "Force field development and conformational 
search strategy in the simulation of biomolecular recognition processes." Biochem. Soc. Trans. 
24: 268-274. 

 
Totrov, M. und Abagyan, R. (1994). "Detailed ab initio prediction of lysozyme-antibody complex with 

1.6 A accuracy." Nature Struct. Biol. 1: 259-263. 
 
Totrov, M. und Abagyan, R. (1997). "Flexible protein-ligand docking by global energy optimization in 

internal coordinates." Proteins Suppl 1: 215-220. 
 
Totrov, M. und Abagyan, R. A. (1999). "Derivation of sensitive discrimination potential for virtual 

ligand screening." Proceedings of the 3rd Annual International Conference on Computational 
Molecular Biology (RECOMB 99), Lyon, ACM Press. 

 
Tsai, C. J., Kumar, S., Ma, B. und Nussinov, R. (1999a). "Folding funnels, binding funnels  protein 

function." Protein Sci. 8: 1181-1190. 
 
Tsai, C. J., Ma, B. und Nussinov, R. (1999b). "Folding and binding cascades: Shifts in energy 

landscapes." Proc. Natl. Acad. Sci. USA 96: 9970-9972. 
 
Tsai, C. J., Ma, B., Sham, Y. Y., Kumar, S. und Nussinov, R. (2001). "Structured disorder and 

conformational selection." Proteins 44: 418-427. 
 
Van der Werf, S., Briand, J. P., Plaue, S., Burckard, J., Girard, M. und Van Regenmortel, M. H. V. 

(1994). "Ability of linear and cyclic peptides of neutralization antigenic site 1 of poliovirus 
type 1 to induce virus cross-reactive and neutralizing antibodies." Res. Virol. 145: 349-359. 

 
van Hagen, P. M., Hofland, L. J., ten Bokum, A. M., Lichtenauer-Kaligis, E. G., Kwekkeboom, D. J., 

Ferone, D. und Lamberts, S. W. (1999). "Neuropeptides and their receptors in the immune 
system." Ann. Med. 31 Suppl 2: 15-22. 

 
Van Regenmortel, M. H. V. (1987). "Antigenic cross-reactivity between proteins and peptides: new 

insights and applications." Trends Biochem. Sci. 12: 237-240. 
 
Van Regenmortel, M. H. V. (1994). "The recognition of proteins and peptides by antibodies." in: 

Immunochemistry. Ed.: C. J. Van Oss und M. H. V. Van Regenmortel. New York, Marcel 
Dekker Inc.: 227-300. 

 
Van Regenmortel, M. H. V. (2000). "Molecular design versus empirical discovery in peptide-based 

vaccines. Coming to terms with fuzzy recognition sites and ill-defined structure-function 
relationships in immunology." Vaccine 18: 216-221. 

 
Van Regenmortel, M. H. V. und Muller, S. (1998). "D-peptides as immunogens and diagnostic 

reagents." Curr. Opin. Biotechnol. 9: 377-82. 
 
Venkatachalam, M. (1968). "Stereochemical criteria for polypeptides and proteins. V. Conformation 

of a system of three linked peptide units." Biopolymers 6: 1425-1436. 
 
Verlinde, C. L. M. J. und Hol, W. G. J. (1994). "Structure-based drug design: Progress, results and 

challenges." Structure 2: 577-587. 
 
Volkmer-Engert, R., Hellwig, J., Erhard, B., Höhne, W. und Schneider-Mergener, J. (1995). 

"Characterization of the interaction between the monoclonal antibody CB4-1 and its peptide 
epitope library." in: Peptides 1994.  Leiden, ESCOM: 473-474. 

 



Literatur  164 

Wall, M. E., Subramaniam, S. und Phillips, G. N. (1999). "Protein structure determination using a 
database of interatomic distance probabilities." Protein Sci. 8: 2720-2727. 

 
Walter, G. (1986). "Production and use of antibodies against synthetic peptides." J. Immunol. Meth. 

88: 149-161. 
 
Wang, W., Donini, O., Reyes, C. M. und Kollman, P. A. (2001). "Biomolecular simulations: Recent 

developments in force fields, simulations of enzyme catalysis, protein-ligand, protein-protein  
protein-nucleic acid noncovalent interactions." Ann. Rev. Biophys. Biomol. Struct. 30: 211-
243. 

 
Webster, D. M., Henry, A. H. und Rees, A. R. (1994). "Antibody-antigen interactions." Curr. Opin. 

Struct. Biol. 4: 123-129. 
 
Wesson, L. und Eisenberg, D. (1992). "Atomic solvation parameters applied to molecular dynamics of 

proteins in solution." Protein Sci. 1: 227-235. 
 
Wilkinson, A. J. (1996). "Accomodating structurally diverse peptides in proteins." Chemistry & 

Biology 3: 519-524. 
 
Wilson, I. A. und Stanfield, R. L. (1994). "Antibody-antigen interactions." Curr. Opin. Struct. Biol. 4: 

857-867. 
 
Winkler, D. (1996). "Synthese zyklischer Peptidbanken zur Auffindung antikörperbindender Peptide." 

Institut für Chemie. Humboldt-Universität zu Berlin. Berlin. 93 Seiten. 
 
Winkler, D., Stigler, R. D., Hellwig, J., Hoffmann, B. und Schneider-Mergener, J. (1996). 

"Determination of the binding conformation of peptide epitopes using cyclic peptide libraries." 
Peptides: Chemistry, Structure and Biology. Proceedings of the 14th American Peptide 
Symposium, Ed.: P. T. P. Kaumaya und R. S. Hodges. Kingswinford, UK, Mayflower 
Scientific Ltd. 

 
Wrighton, N. C., Farrell, F. X., Chang, R., Kashyap, A. K., Barbone, F. P., Mulcahy, L. S., Johnson, 

D. L., Barrett, R. W., Jolliffe, L. K. und Dower, W. J. (1996). "Small peptides as potent 
mimetics of the protein hormone erythropoietin." Science 273: 458-464. 

 
Zhou, Y. und Abagyan, R. (1998). "How and why phosphotyrosine-containing peptides bind to the 

SH2 and PTB domains." Fold. Des. 3: 513-22. 
 
Zhou, Y. und Abagyan, R. A. (1999). "Efficient stochastic global optimization for protein structure 

prediction". in: Rigidity: Theory and Applications. Ed.: M. F. Thorpe und P. M. Duxbury. New 
York, Plenum Publishing: 345-356. 

 
Zimmerman, S. S. und Scheraga, H. A. (1977). "Influence of local interactions on protein structure. I. 

Conformational energy studies of N-acetyl-N'-methylamides of Pro-X and X-Pro dipeptides." 
Biopolymers 16: 811-843. 

 


	5. Literatur

