
 

 

121 

7 Literatur 

 

Amersham-Manual HybondTM-N: nylon membrane 

Arima, K., Kakinuma, K. and Tamura, G. (1968). Surfactin, a crystalline peptide lipid 

surfactant produced by Bacillus subtilis: isolation, characterization and its inhibition of 

fibrin clot formation. Biochem. Biophys. Res. Comm. 31, 488-494 

Baumgart, F., Kluge, B., Ullrich, C., Vater, J. and Ziessow, D. (1991). Identification of amino 

acid substitutions in the lipopeptide surfactin using 2D NMR spectroscopy. Biochem. 

Biophys. Res. Comm. 177, 998-1005 

Belshaw, P.J., Walsh, C.T. and Stachelhaus, T. (1999). Aminoacyl-CoAs as probes of 

condensation domain selectivity in nonribosomal peptide synthesis. Science 284, 486-489 

Berg, P. (1958). The chemical synthesis of amino acyl adenylates. J. Biol. Chem. 233, 608-

611 

Berg, P. (1962). Assay and preparation of yeast aceto-CoA-kinase. Methods Enzymol. 5, 461-

467 

Bernhard, F., Demel, G., Soltani, K., von Döhren, H. and Blinov, V. (1996). Identification of 

genes encoding for peptide synthetases in the gram-negative bacterium Lysobacter sp. 

ATCC 53042 and the fungus Cylindrotrichum oligospermum. DNA Sequence 6, 319-330 

Bertram, S. and Gassen , H.G. (eds.) (1991). Gentechnische Methoden: eine Sammlung von 

Arbeitsanleitungen für das molekularbiologische Labor, Gustav Fischer Verlag, Stuttgart 

Jena New York 

Billich, A. and Zocher, R. (1987). Enzymatic synthesis of cyclosporin A. J. Biol. Chem. 262, 

17258-17259 

Birnboim, H.C. and Doly, J. (1979). A rapid alkaline extraction procedure for screening 

recombinant plasmid DNA. Nucleic Acids Res. 7, 1513-1523 

Blattner, F.R., Burland, V., Plunkett Ill, G., Sofia, H.J. and Daniels, D.L. (1993). Analysis of 

the Escherichia coli genome. IV. DNA sequence of the region from 89.2 to 92.8 minutes. 

Nucleic Acids Res. 21, 5408-5417 

Boehringer-Mannheim-Manual DNA labeling and detection nonradioactive 

Bonmatin, J.M., Genest, M., Petit, M.C., Gincel, E., Simorre, J.P., Cornet, B., Gallet, X., 

���������	��
�������	��
���������	������������	�������	�������������� ���������������!�"�

investigations of peptide and protein 3-D structures in solution: from structure to functional 

aspects. Biochimie 74, 825-836 

Bonmatin, J.M., Gen����� �	�� 
������ �	� ���� ������ �	� ����#�	� $�� ����� �%���������������

structure of surfactin: a cyclic lipopeptide studied by 1H-NMR, distance geometry and 

molecular dynamics. Biopolymers 34, 975-986 



 

 

122 

Bradford, M.M. (1976). A rapid and sensitive method for the quantitation of microgram 

quantities of protein utilizing the principle of protein-dye binding. Anal. Biochem. 72, 248-

254 

Brill, J.A., Quinlan-Walshe, C. and Gottesman, S. (1988). Fine-structure mapping and 

identification of two regulators of capsule synthesis in Escherichia coli K-12. J. Bacteriol. 

170, 2599-2611 

Bullock, W.O., Fernandez, J.M. and Stuart, J.M. (1987). XL 1-Blue: A high efficiency 

plasmid transforming recA Escherichia coli strain with beta-galactosidase selection. 

BioTechniques 5, 376-379 

MacCabe, A.P., van Liempt, H., Palissa, H., Unkles, S.E., Riach, M.B.R., Pfeifer, E., von 

Döhren, H. and Kinghorn, J.R. (1991). δ-(L-α-aminoadipyl)-L-cysteinyl-D-valine 

synthetase from Aspergillus nidulans. J. Biol. Chem. 266, 12646-12654 

Cane, D.E., Walsh, C.T. and Khosla, C. (1998). Harnessing the biosynthetic code: 

combinations, permutations, and mutations. Science 282, 63-68 

Cole, P.A. (1996). Chaperone-assisted protein expression. Structure 4, 239-242 

Connerton, I.F., Fincham, J.R.S., Sandeman, R.A. and Hynes, M.J. (1990). Comparison and 

cross-species expression of the acetyl-CoA synthetase genes of the ascomycete fungi, 

Aspergillus nidulans and Neurospora crassa. Mol. Microbiol. 4, 451-460 

Conti, E., Franks, N.P. and Brick, P. (1996). Crystal structure of firefly luciferase throws light 

on a superfamily of adenylate-forming enzymes. Structure 4, 287-296 

Conti, E., Stachelhaus, T., Marahiel, M.A. and Brick, P. (1997). Structural basis for the 

activation of phenylalanine in the non-ribosomal biosynthesis of gramicidin S. EMBO J. 

16, 4174-4183 

Cosmina, P., Rodriguez, F., de Ferra, F., Grandi, G., Perego, M. Venema, G. and van 

Sinderen, D. (1993). Sequence and analysis of the genetic locus responsible for surfactin 

synthesis in Bacillus subtilis. Mol. Microbiol. 8, 821-831 

de Crécy-Lagard, V., Marliere, P. and Saurin, W. (1995). Multienzymatic non ribosomal 

peptide biosynthesis: identification of the functional domains catalysing peptide elongation 

and epimerization. C. R. Acad. Sci. III: Life Sci. 318, 927-936 

Dieckmann, R., Lee, Y.O., van Liempt, H., von Döhren, H. and Kleinkauf, H. (1995). 

Expression of an active adenylate-forming domain of peptide synthetases corresponding to 

acyl-CoA-synthetases. FEBS Lett. 357, 212-216 

Dieckmann, R., Pavela-Vrancic, M., Pfeifer, E., von Döhren, H. and Kleinkauf, H. (1997). 

The adenylation domain of tyrocidine synthetase 1. Eur. J. Biochem. 247, 1074-1082 

Dieckmann, R., Pavela-Vrancic, M., von Döhren, H. and Kleinkauf, H. (1999). Probing the 

domain structure and ligand-induced conformational changes by limited proteolysis of 

tyrocidine synthetase 1. J. Mol. Biol. 288, 129-140 

von Döhren, H., Keller, U., Vater, J. and Zocher, R. (1997). Multifunctional peptide 

synthetases. Chem. Rev. 97, 2675-2705 



 

 

123 

von Döhren, H., Dieckmann, R. and Pavela-Vrancic, M. (1999). The nonribosomal code. 

Chem. Biol. 6, 273-279 

Duitman, E.H., Hamoen, L.W., Rembold, M., Venema, G., Seitz, H., Saenger, W., Bernhard, 

F., Reinhardt, R., Schmidt, M., Ullrich, C., Stein, T., Leenders, F. and Vater, J. (1999). The 

mycosubtilin synthetase of Bacillus subtilis ATCC 6633: A multifunctional hybrid 

between a peptide synthetase, an amino transferase, and a fatty acid synthase. Proc. Natl. 

Acad. Sci. 96, 13294-13299 

Eggen, R.I.J., Geerling, A.C.M., Boshoven, A.B.P. and de Vos, W.M. (1991). Cloning, 

sequence analysis, and functional expression of the acetyl coenzyme A synthetase from 

Methanothrix soehngenii in Escherichia coli. J. Bacteriol. 173, 6383-6389 

Elsner, A. (1996). Untersuchungen zur strukturellen und funktionellen Charakterisierung von 

bakteriellen Antibiotikasynthetasen. Diplomarbeit Technische Universität Berlin 

Elsner, A., Engert, H., Saenger, W., Hamoen, L., Venema, G. and Bernhard, F. (1997). 

Substrate specificity of hybrid modules from peptide synthetases. J. Biol. Chem. 272, 

4814-4819 

de Ferra, F., Rodriguez, F., Tortora, O., Tosi, C. and Grandi, G. (1997). Engineering of 

peptide synthetases. J. Biol. Chem. 272, 25304-25309 

Frenkel, E.P. and Kitchens, R.L. (1981). Acetyl-CoA synthetase from bakers‘ yeast 

(Saccharomyces cerevisiae). Methods Enzymol. 71, 317-324 

Fuma, S., Fujishima, Y., Corbell, N., D’Souza, C., Nakano, M.M., Zuber, P. and Yamane, K. 

(1993). Nucleotide sequence of 5’ portion of srfA that contains the region required for 

competence establishment in Bacillus subtilis. Nucleic Acids Res. 21, 93-97 

Galli, G., Rodriguez, F., Cosmina, P., Pratesi, C., Nogarotto, R., de Ferra, F. and Grandi, G. 

(1994). Characterization of the surfactin synthetase multi-enzyme complex. Biochim. 

Biophys. Acta 1205, 19-28 

Garre, V., Murillo, F.J. and Torres-Martinez, S. (1994). Isolation of the facA (acetyl-CoA 

synthetase) gene of Phycomyces blakesleeanus. Mol. Gen. Genet. 244, 278-286 

Georgiou, G. and Valax, P. (1996). Expression of correctly folded proteins in Escherichia 

coli. Curr. Opin. Biotechnol. 7, 190-197 

Gocht, M. and Marahiel, M.A. (1994). Analysis of core sequences in the D-Phe activating 

domain of the multifunctional peptide synthetase TycA by site-directed mutagenesis. J. 

Bacteriol. 176, 2654-2662 

Gouka, R.J., van Hartlingsveldt, W., Bovenberg, R.A.L., van Zeijl, C.M.J., van den Hondel, 

C.A.M.J.J. and van Gorcom, R.F.M. (1993). Development of a new transformant selection 

system for Penicillium chrysogenum: isolation and characterization of the P. chrysogenum 

acetyl-coenzyme A synthetase gene (facA) and its use as a homologous selection marker. 

Appl. Microbiol. Biotechnol. 38, 514-519 

Grangemard, I., Peypoux, F., Wallach, J., Das, B.C., Labbe, H.C., Caille, A., Genest, M., 

Maget-Dana, R., Ptak, M. and Bonmatin, J.M. (1997). Lipopeptides with improved 



 

 

124 

properties: structure by NMR, purification by HPLC and structure-activity relationships of 

new isoleucyl-rich surfactins. J. Pept. Sci. 3, 145 

Grundy, F.J., Waters, D.A., Takova, T.Y. and Henkin, T.M. (1993). Identification of genes 

involved in utilization of acetate and acetoin in Bacillus subtilis. Mol. Microbiol. 10, 259-

271 

Haese, A., Schubert, M., Herrmann, M. and Zocher, R. (1993). Molecular characterization of 

the enniatin synthetase gene encoding a multifunctional enzyme catalysing N-

methyldepsipeptide formation in Fusarium scirpi. Mol. Microbiol. 7, 905-914 

Hamoen, L.W., Eshuis, H., Jongbloed, J., Venema, G. and van Sinderen, D. (1995). A small 

gene, designated comS, located within the coding region of the fourth amino acid-

activation domain of srfA, is required for competence development in Bacillus subtilis. 

Mol. Microbiol. 15, 55-63 

Hanahan, D. (1983). Studies on transformation of Escherichia coli with plasmids. J. Mol. 

Biol. 166, 557-580 

Hoffmann, K., Schneider-Scherzer, E., Kleinkauf, H. and Zocher, R. (1994). Purification and 

characterization of eucaryotic alanine racemase acting as key enzyme in cyclosporin 

biosynthesis. J. Biol. Chem. 269, 12710-12714 

Hori, K., Yamamoto, Y., Minetoki, T., Kurotsu, T., Kanda, M., Miura, S., Okamura, K., 

Furuyama, J. and Saito, Y. (1989). Molecular cloning and nucleotide sequence of the 

gramicidin S synthetase 1 gene. J. Biochem. (Tokyo) 106, 639-645 

Jancarik, J. and Kim, S.H. (1991). Sparse matrix sampling: a screening method for 

crystallization of proteins. J. Appl. Cryst. 24, 409-411 

Jetten, M.S.M., Stams, A.J.M. and Zehnder, A.J.B. (1989). Isolation and characterization of 

acetyl-coenzyme A synthetase from Methanothrix soehngenii. J. Bacteriol. 171, 5430-

5435 

Kallow, W., Kennedy, J., Arezi, B., Turner, G. and von Döhren, H. (2000). Thioesterase 

domain of δ-(L-α-aminoadipyl)-L-cysteinyl-D-valine synthetase: alteration of 

stereospecificity by site-directed mutagenesis. J. Mol. Biol. 297, 395-408 

Kleinkauf, H., van Liempt, H., Palissa, H. and von Döhren, H. (1992). Biosynthese von 

Peptiden: Ein nichtribosomales System. Naturwissenschaften 79, 153-162 

Kleinkauf, H. and von Döhren, H. (1996). A nonribosomal system of peptide biosynthesis. 

Eur. J. Biochem. 236, 335-351 

Kluge, B., Vater, J., Salnikow, J. and Eckart, K. (1988). Studies on the biosynthesis of 

surfactin, a lipopeptide antibiotic from Bacillus subtilis ATCC 21332. FEBS Letters 231, 

107-110 

Konz, D., Klens, A., Schörgendorfer, K. and Marahiel, M.A. (1997). The bacitracin 

biosynthesis operon of Bacillus licheniformis ATCC 10716: molecular characterization of 

the three multi-modular peptide synthetases. Chem. Biol. 4, 927-937 



 

 

125 

Konz, D., Doekel, S. and Marahiel, M.A. (1999a). Molecular and biochemical 

characterization of the protein template controlling biosynthesis of the lipopeptide 

lichenysin. J. Bacteriol. 181, 133-140 

Konz, D. and Marahiel, M.A. (1999b). How do peptide synthetases generate structural 

diversity? Chem. Biol. 6, 39-48 

Kowall, M., Vater, J., Kluge, B., Stein, T., Franke, P. and Ziessow, D. (1998). Separation and 

characterization of surfactin isoforms produced by Bacillus subtilis OKB 105. J. Colloid 

Interface Sci. 204, 1-8 

Krätzschmar, J., Krause, M. and Marahiel, M.A. (1989). Gramicidin S biosynthesis operon 

containing the structural genes grsA and grsB has an open reading frame encoding a 

protein homologous to fatty acid thioesterases. J. Bacteriol. 171, 5422-5429 

Laemmli, U.K. (1970). Cleavage of structural proteins during the assembly of the head of 

bacteriophage T4. Nature 227, 680-685 

Lambalot, R.H., Gehring, A.M., Flugel, R.S., Zuber, P., LaCelle, M., Marahiel, M.A., Reid, 

R., Khosla, C. and Walsh, C.T. (1996). A new enzyme superfamily – the 

phosphopantetheinyl transferases. Chem. Biol. 3, 923-936 

Landy, M., Warren, G.H., Rosenman, S.B. and Colio, L.G. (1948). Bacillomycin: an 

antibiotic from Bacillus subtilis active against pathogenic fungi. Proc. Soc. Exp. Biol. Med. 

67, 539ff 

Leenders, F., Vater, J., Stein, T. and Franke, P. (1998). Characterization of the binding site of 

the tripeptide intermediate D-phenylalanyl-L-prolyl-L-valine in gramicidin S biosynthesis. 

J. Biol. Chem. 273, 18011-18014 

Leenders, F., Stein, T., Kablitz, B., Franke, P. and Vater, J. (1999). Rapid typing of Bacillus 

subtilis strains by their secondary metabolites using matrix-assisted laser 

desorption/ionization mass spectrometry of intact cells. Rapid Commun. Mass Spectrom. 

13, 943-949 

Levy, S.B. (1998). Antibiotikaresistenz: eine globale Herausforderung. Spektrum der 

Wissenschaft Mai 1998, 34-41 

Linne U. and Marahiel, M.A. (2000). Control of directionality in nonribosomal peptide 

synthesis: role of the condensation domain in preventing misinitiation and timing of 

epimerization. Biochemistry 39, 10439-10447 

Lipmann, F. (1954). In The Mechanism of Enzyme Action (McElroy, W.D. and Glass, B., 

eds), S. 599, Johns Hopkins University Press, Baltimore  

Lipmann, F., Gevers, W., Kleinkauf, H. and Roskoski, R., Jr. (1971). Polypeptide synthesis 

on protein templates: the enzymatic synthesis of gramicidin S and tyrocidine. Adv. 

Enzymol. Relat. Areas Mol. Biol. 35, 1-34 

Lipmann, F. (1973). Nonribosomal polypeptide synthesis on polyenzyme templates. Acc. 

Chem. Res. 6, 361-367 



 

 

126 

Marahiel, M.A., Zuber, P., Czekay, G. and Losick, R. (1987). Identification of the promotor 

for a peptide antibiotic biosynthesis gene from Bacillus brevis and its regulation in Bacillus 

subtilis. J. Bacteriol. 169, 2215-2222 

Marahiel. M.A. (1997a). Protein templates for the biosynthesis of peptide antibiotics. Chem. 

Biol. 4, 561-567 

Marahiel, M.A., Stachelhaus, T. and Mootz, H.D. (1997b). Modular peptide synthetases 

involved in nonribosomal peptide synthesis. Chem. Rev. 97, 2651-2673 

Martínez-Blanco, H., Reglero A., Fernández-Valverde, M., Ferrero, M.A., Moreno, M.A., 

Peñalva, M.A. and Luengo, J.M. (1992). Isolation and characterization of the acetyl-CoA 

synthetase from Penicillium chrysogenum. J. Biol. Chem. 267, 5474-5481 

Menkhaus, M., Ullrich, C., Kluge, B., Vater, J., Vollenbroich, D. and Kamp, R.M. (1993). 

Structural and functional organization of the surfactin synthetase multienzyme system. J. 

Biol. Chem. 268, 7678-7684 

Merril, C.R., Dunau, M.L. and Goldman, D. (1981). Anal. Biochem. 110, 201-207 

Modest, B., Marahiel, M.A., Pschorn, W. and Ristow, H. (1984). Peptide antibiotics and 

sporulation: Induction of sporulation in asporogenous and peptide-negative mutants in 

Bacillus subtilis. J. Gen. Microbiol. 130, 747 

Mootz, H. and Marahiel, M.A. (1997a). The tyrocidine biosynthetase operon of Bacillus 

brevis: complete nucleotide sequence and biochemical characterization of functional 

internal adenylation domains. J. Bacteriol. 179, 6843-6850 

Mootz, H. and Marahiel, M.A. (1997b). Biosynthetic systems for nonribosomal peptide 

antibiotic assembly. Curr. Opin. Chem. Biol. 1, 543-551 

Mootz, H.D. and Marahiel, M.A. (1999). Design and application of multimodular peptide 

synthetases. Curr. Opin. Biotechnol. 10, 341-348 

Mootz, H., Schwarzer, D. and Marahiel, M.A. (2000). Construction of hybrid peptide 

synthetases by module and domain fusions. Proc. Natl. Acad. Sci. 11, 5848-5853 

Nakano, M.M. and Zuber, P. (1989). Cloning and characterization of srfB, a regulatory gene 

involved in surfactin production and competence in Bacillus subtilis. J. Bacteriol. 171, 

5347-5353 

Nakano, M.M., Magnuson, R., Myers, A., Curry, J., Grossman, A.D. and Zuber, P. (1991). 

srfA is an operon required for surfactin production, competence development, and efficient 

sporulation in Bacillus subtilis. J. Bacteriol. 173, 1770-1778 

New England Biolabs-Catalog (1996/97). Reference Appendix, 226 

Ohno, A., Ano, T. and Shoda, M. (1992). Production of a lipopetide antibiotic surfactin with 

recombinant Bacillus subtilis. Biotechnol. Lett. 14, 1165-1168 

Peypoux, F., Bonmatin, J.M., Labbé, H., Das, B.C., Ptak, M. and Michel, G. (1991). Isolation 

and characterization of a new variant of surfactin, the [Val7]surfactin. Eur. J. Biochem. 

202, 101-106 



 

 

127 

Peypoux, F. and Michel, G. (1992). Controlled biosynthesis of Val7- and Leu7-surfactins. 

Appl. Microbiol. Biotechnol. 36, 515-517 

Pey&� '���	��(���������)	�	��
�������	��*�����������+	��,����(	�	���������	��-����.%��)	�����

Michel, G. (1994). [Ala4]Surfactin, a novel isoform from Bacillus subtilis studied by mass 

and NMR spectroscopies. Eur. J. Biochem. 224, 89-96 

Pfeifer, E., Pavela-Vrancic, M. von Döhren, H. and Kleinkauf, H. (1995). Characterization of 

tyrocidine synthetase 1 (TY1): requirement of posttranslational modification for peptide 

biosynthesis. Biochemistry 34, 7450-7459 

Pieper, R., Haese, A., Schröder, W. and Zocher, R. (1995). Arrangement of catalytic sites in 

the multifunctional enzyme enniatin synthetase. Eur. J. Biochem. 230, 119-126 

Preston, G.G., Wall, J.D. and Emerich, D.W. (1990). Purification and properties of acetyl 

coenzyme synthetase from Bradyrhizobium. Biochem. J. 267, 179-183 

Priefert, H. and Steinbüchel, A. (1992). Identification and molecular characterization of the 

acetyl coenzyme A synthetase gene (acoE) of Alcaligenes eutrophus. J. Bacteriol. 174, 

6590-6599 

Provencher, S.W. (1982). A constrained regularization method for inverting data represented 

by a linear algebraic or integral equation. Comp. Phys. Comm. 27, 213 

Qiagen-DNeasyTM Tissue Handbook (1999) 

Qiagen-Plasmid purification Handbook (1998) 

Qiagen-QIAexpressionistTM (1998). A Handbook for high-level expression and purification of 

6xHis-tagged proteins 

Qiagen-Taq PCR Handbook (1999) 

Quadri, L.E.N., Weinreb, P.H., Lei, M., Nakano, M.M., Zuber, P. and Walsh, C.T. (1998). 

Characterization of Sfp, a Bacillus subtilis phosphopantetheinyl transferase for peptidyl 

carrier protein domains in peptide synthetases. Biochemistry 37, 1585-1595 

Reichert, J., Sakaitani, M. and Walsh, C.T. (1992). Characterization of EntF as a serine-

activating enzyme. Protein Sci. 1, 549-556 

Sambrook, J., Fritsch, E.F. and Maniatis, T. (1989). Molecular cloning: a laboratory manual 

(2nd ed.), Cold Spring Harbour Laboratory Press, Cold Spring Harbor, NewYork 

Sandeman, R.A. and Hynes, M.J. (1989). Isolation of the facA (acetyl-coenzyme A 

synthetase) and acuE (malate synthetase) genes of Aspergillus nidulans. Mol. Gen. Genet. 

218, 87-92 

Schlumbohm, W., Stein, T., Ullrich, C., Vater, J., Krause, M., Marahiel, M.A., Kruft, V. and 

Wittmann-Liebold, B. (1991). An active serine is involved in covalent substrate amino acid 

binding at each reaction center of gramicidin S synthetase. J. Biol. Chem. 266, 23135-

23141 

Schneider, A., Stachelhaus, T. and Marahiel, M.A. (1998a). Targeted alteration of the 

substrate specificity of peptide synthetases by rational module swapping. Mol. Gen. Genet. 

257, 308-318 



 

 

128 

Schneider, A. and Marahiel, M.A. (1998b). Genetic evidence for a role of thioesterase 

domains, integrated in or associated with peptide synthetases, in non-ribosomal peptide 

biosynthesis in Bacillus subtilis. Arch. Microbiol. 169, 404-410 

Stachelhaus, T. and Marahiel, M.A. (1995a). Modular structure of genes encoding 

multifunctional peptide synthetases required for non-ribosomal peptide synthesis. FEMS 

Microbiol. Lett. 125, 3-14 

Stachelhaus, T. and Marahiel, M.A. (1995b). Modular structure of peptide synthetases 

revealed by dissection of the multifunctional enzyme GrsA. J. Biol. Chem. 270, 6163-6169 

Stachelhaus, T., Schneider, A. and Marahiel, M.A. (1995c). Rational design of peptide 

antibiotics by targeted replacement of bacterial and fungal domains. Science 269, 69-72 

Stachelhaus, T., Hüser, A. and Marahiel, M.A. (1996). Biochemical characterization of 

peptidyl carrier protein (PCP), the thiolation domain of multifunctional peptide 

synthetases. Chem. Biol. 3, 913-921 

Stachelhaus, T., Mootz, H.D. and Marahiel, M.A. (1999). The specificity-conferring code of 

adenylation domains in nonribosomal peptide synthetases. Chem. Biol. 6, 493-505 

Stachelhaus, T. and Walsh, C.T. (2000). Mutational analysis of the epimerization domain in 

the initiation module PheATE of gramicidin S synthetase. Biochemistry 39, 5775-5787 

Stein, T., Vater, J., Kruft, V., Otto, A., Wittmann-Liebold, B., Franke, P., Panico, M., 

McDowell, R. and Morris, H.R. (1996). The multiple carrier model of nonribosomal 

peptide biosynthesis at modular multienzymatic templates. J. Biol. Chem. 271, 15428-

15435 

Symmank, H., Saenger, W. and Bernhard, F. (1999). Analysis of engineered multifunctional 

peptide synthetases: enzymatic characterization of surfactin synthetase domains in hybrid 

bimodular systems. J. Biol. Chem. 274, 21581-21588 

Teh, Y.L. and Zinder S. (1992). Acetyl-coenzyme A synthetase in the thermophilic, acetate-

utilizing methanogen Methanothrix sp. strain CALS-1. FEMS Microbiol. Lett. 98, 1-8 

Tosato, V., Albertini, A.M., Zotti, M., Sonda, S. and Bruschi, C.V. (1997). Sequence 

completion, identification and definition of the fengycin operon in Bacillus subtilis 168. 

Microbiology 143, 3443-3450 

Trisler, P. and Gottesman, S. (1984). Lon transcriptional regulation of genes necessary for 

capsular polysaccharide synthesis in Escherichia coli K-12. J. Bacteriol. 160, 184-191 

Turgay, K., Krause, M. and Marahiel, M.A. (1992). Four homologous domains in the primary 

structure of GrsB are related to domains in a superfamily of adenylate-forming enzymes. 

Mol. Microbiol. 6, 529-546 

Ullrich, C., Kluge, B., Palacz, Z. and Vater, J. (1991). Cell-free biosynthesis of surfactin, a 

cyclic lipopeptide produced by Bacillus subtilis. Biochemistry 30, 6503-6508 

Umbach, P. (1997). Untersuchungen zur Kristallisation von Cyclodextrin und Lysozym 

mittels Lichtstreuung. Dissertation Freie Universität Berlin 



 

 

129 

Vollenbroich, D., Kluge, B., D’Souza, C., Zuber, P. and Vater, J. (1993). Analysis of a mutant 

amino acid-activating domain of surfactin synthetase bearing a serine-to-alanine 

substitution at the site of carboxylthioester formation. FEBS Letters 325, 220-224 

Walsh, C.T. (2000). Molecular mechanisms that confer antibacterial drug resistance. Nature 

406, 775-781 

Weber, G., Schörgendorfer, K., Schneider-Scherzer, E. and Leitner, E. (1994). The peptide 

synthetase catalyzing cyclosporine production in Tolypocladium niveum is encoded by a 

giant 45.8-kilobase open reading frame. Curr. Genet. 26, 120-125 

Weber, T., Baumgartner, R. Renner, C., Marahiel, M.A. and Holak, T.A. (2000). Solution 

structure of PCP, a prototype for the peptidyl carrier domains of modular peptide 

synthetases. Structure Fold. Des. 15, 407-418 

Weckermann, R., Fürbass, R. and Marahiel, M.A. (1988). Complete nucleotide sequence of 

the tycA gene coding the tyrocidine synthetase 1 from Bacillus brevis. Nucleic Acids Res. 

16, 11841 

Weckwerth, W., Miyamoto, K., Iinuma, K., Krause, M., Glinski, M., Storm, T., Bonse, G., 

Kleinkauf, H. and Zocher, R. (2000). Biosynthesis of PF1022A and related 

cyclooctadepsipeptides. J. Biol. Chem. 275, 17909-17915 

Weinreb, P.H., Quadri, L.E.N., Walsh, C.T. and Zuber, P. (1998). Stoichiometry and 

specificity of in vitro phosphopantetheinylation and aminoacylation of the valine-

activating module of surfactin synthetase. Biochemistry 37, 1575-1584 


	Inhaltsverzeichnis



