NADPH related studies performed with
a SoxR based biosensor in Escherichia coli

Alina Spielmann

Schlisseltechnologien/ Key Technologies
Band/Volume 207
ISBN 978-3-95806-438-6

IJ JULICH

Mitglied der Helmholtz-Gemeinschaft Forschungszentrum



Forschungszentrum Jilich GmbH
Institut fur Bio-und Geowissenschaften
Biotechnologie (IBG-1)

NADPH related studies performed with
a SoxR based biosensor in Escherichia coli

Alina Spielmann

Schriften des Forschungszentrums Jilich
Reihe Schlisseltechnologien / Key Technologies Band/Volume 207

ISSN 1866-1807 ISBN 978-3-95806-438-6



Table of contents _

Table of contents

Y 3 ot N I
ZUSAMMENTASSUNG .ceeveeennnnnniiiieieiiiiiiiiiieeenmeesnssssssssssssssssssssssnsssssssssssssssssssssssssssssssssssssssnnnnnnssnnes 1]
ADDreviations ........cciciiiiiieeiiiiiiiiiiii e asa e e e e v
1. Scientific context and key results of this thesis.........ccccceeiirrrieiicccciiiiciiinnnneeeeeeeeeeeeeen. 1
1.1. Transcription factor-based bioSENSOrS........oouiiiiiiiiiriie e 1
1.2 The SOXRS SYStEM OF E. COli cuvveviviiiiiiiiiciiecie ettt st 2
1.2.1. The oxidative stress regulators SOXR and SOXS ........cceceerieiiieriiniieenie et 2
1.2.2. THE SOXRS PrOMOTET ..cccuvieiiiieiieeiteesteesiteeeteesteesiaessbeessteessseesbeestaessseesseessaessseesssessaeanses 3
1.2.3. The SOXR-redUCING SYSEEIM ......ciiiiiiiieiie ettt et sttt st eebeesaneas 5
1.2.4. The effect of redox-cycling drugs on the SOXRS reSPONSE.......ccccvervieriiriieesireenreesireeeens 6

1.3. The NADPH biosensor pSenSox and its applications..........cccceeevueerieeniecceessieesieeciee e, 7
1.4. The (R)-specific alcohol dehydrogenase of Lactobacillus brevis ..............c.ccoceeeveceeene. 9
1.5. The transhydrogenases Of E. COli....ccuuiiuiiiiiiiiiiiieiieeitiecie et et see e ae e sveeseae e 10
1.6. Economically feasible biotransformations to produce chiral alcohols .............c........... 11
1.7. Strategies to find improved enzyme variants .........ccoceeveeriieeniecniie e 11
1.8. AIMS OF this theSiS...cueriiieiiiee e 12
1.9. KBY FESUILS ..veeetieiie ettt ettt et e et e et a e e ba e et e e sabeesbeeeateessbeesateensaeanbeesabeanssaanns 12
1.9.1. NADPH-related processes studied with a SoxR-based biosensor in E. coli................... 12
1.9.1.1.The influence of different media on the NADPH biosensor response ...........cc.c...... 13
1.9.1.2.The influence of redox-cycling drugs on the NADPH biosensor response................. 14

1.9.1.3.The influence of rseC and rsxABCDGE deletion on the NADPH biosensor response 14
1.9.1.4.The influence of the transhydrogenase deletions ApntAB, AsthA and AsthAApntAB

oNn the NADPH bioSENSOr r@SPONSE......ceruiiiieiiieeie ettt ettt 16

1.9.2. Optimization of the NADPH-dependent LbDADH uSing pSENSOX.......cccuerververersvereeneenne 17

1.10. Conclusions aNd OULIOOK .....ceviriiriiiiniiiieneeeeee et s 20

2. Published and submitted publications ...........ccciiiiiiiuuiiiicccciiiiiieennenrrrreeeeeeeeeeeeeeeeees 22

2.1. NADPH-related processes studied with a SoxR-based biosensor in Escherichia coli.... 22
2.2. NADPH biosensor-based identification of an alcohol dehydrogenase variant with

improved catalytic properties caused by a single charge reversal at the protein

SUITACE ettt sttt te ettt ettt et e st et e st e ae e e e s st et e sae e teeaeenteeneesteeneesaeentesaeentesneentenn 36

3. L3 =] =T =T TN 66

(DYoL T = {0 [ = OO PO SPR 72

[ S 1T o~ SRRSO PR 73



Schlisseltechnologien / Key Technologies
Band/Volume 207
ISBN 978-3-95806-438-6

9 JULICH

Mitglied der Helmholtz-Gemeinschaft Forschungszentrum



	Leere Seite
	Leere Seite
	Leere Seite



