
Contents

1 Summary 3
1.1 Motivation................................................................................................ 3
1.2 State of the Art....................................................................................... 6

1.2.1 Soil Bacteria.................................................................................. 6
1.2.2 Soil Fungi..................................................................................... 8
1.2.3 Microbiological Methods for Bioremediation Research..............  9
1.2.4 Raman Spectroscopy - An Analytical Tool for Microbes .... 12
1.2.5 Raman Signal Enhancing Techniques............................................15

1.3 Research Results.................................................................................... 19
1.3.1 Raman Spectroscopic Investigation of the Model System Strep-

tomyces - Filamentous Growing Prokaryote.................................. 20
1.3.2 E. coli as a Prokaryotic Model System for Raman Spectro­

scopic Investigation..................................................................... .....
1.3.3 Investigation of Eukaryotic Cells - Indirect Mitochondria Lo­

calization via Linear and Nonlinear Raman Spectroscopy ... 34
1.4 Conclusion and Outlook..............................................................................38

Bibliography 40

2 Publications 55
2.1 From Bulk to Single-Cell Classification of the Filamentous Growing 

Streptomyces Bacteria by Means of Raman Spectroscopy [AW1 ... 55
2.2 Raman spectroscopic detection of Nickel impact on single Strepto­

myces cells - possible bioindicators for heavy metal contamination 
|AW2|................................................................................................. 67

2.3 Towards a fast, high specific and reliable discrimination of bacteria 
on strain level by means of SERS in a microfluidic device [AW3| ... 75

2.4 Raman spectroscopic detection of physiology changes in plasmid 
bearing Escherichia coli with and without antibiotic treatment [AW4] 85

2.5 Analysts of the cytochrome distribution via linear and nonlinear Ra­
man spectroscopy |AW5|....................................................................97

https://d-nb.info/1023406691


3 Conference Contributions 108

4 Publication List 110

Danksagung 112

Selbststandigkeitserklarung 114


