
Schlüsseltechnologien / Key Technologies
Band / Volume 243
ISBN 978-3-95806-569-7

Schlüsseltechnologien / Key Technologies
Band / Volume 243
ISBN 978-3-95806-569-7

Silencing and counter-silencing of the Lsr2-like protein CgpS 
in Corynebacterium glutamicum
Johanna Wiechert

243

Sc
hl

üs
se

lte
ch

no
lo

gi
en

  
Ke

y 
Te

ch
no

lo
gi

es
Si

le
nc

in
g 

an
d 

co
un

te
r-

si
le

nc
in

g 
of

 th
e 

Ls
r2

-l
ik

e 
pr

ot
ei

n 
C

gp
S 

 
in

 C
or

yn
eb

ac
te

riu
m

 g
lu

ta
m

ic
um

Jo
ha

nn
a 

W
ie

ch
er

t



Forschungszentrum Jülich GmbH
Institut für Bio-und Geowissenschaften
Biotechnologie (IBG-1)

Silencing and counter-silencing of the  
Lsr2-like protein CgpS in Corynebacterium 
glutamicumt

Johanna Wiechert

Schriften des Forschungszentrums Jülich
Reihe Schlüsseltechnologien / Key Technologies	 Band / Volume 243

ISSN 1866-1807		  ISBN 978-3-95806-569-7



Table of contents  III 

Table of contents 

1. Abstracts .......................................................................................................................................... 1 

1.1. Summary.................................................................................................................................. 1 

1.2. Zusammenfassung ................................................................................................................... 3 

2. Scientific context and key results of this thesis ............................................................................... 5 

2.1. Horizontal gene transfer – a major driving force of microbial evolution ................................ 5 

2.2. How to discriminate between self and foreign? ..................................................................... 7 

2.2.1. Destructive defence systems ........................................................................................... 8 

2.2.2. Xenogeneic silencers ..................................................................................................... 12 

2.2.3. Base composition as discrimination factor between self and non-self ......................... 12 

2.3. Xenogeneic silencing ............................................................................................................. 14 

2.3.1. Four classes of xenogeneic silencers ............................................................................. 14 

2.3.2. Main targets of xenogeneic silencer proteins ............................................................... 17 

2.3.3. How do xenogeneic silencers recognize their targets? ................................................. 18 

2.3.4. Formation of the nucleoprotein complex ..................................................................... 25 

2.3.5. The interplay of xenogeneic silencers and accessory factors ....................................... 30 

2.4. Evolutionary network expansion by counter-silencing ......................................................... 31 

2.4.1. Antagonism of XS multimerization ................................................................................ 34 

2.4.2. Transcription factor-mediated counter-silencing in nature .......................................... 35 

2.4.3. Synthetic disruptive counter-silencing .......................................................................... 39 

2.4.4. Counter-silencing and classical activation are distinct mechanisms ............................. 42 

2.5. The potential of counter-silencer promoters for biotechnological and synthetic 

biological applications ....................................................................................................................... 44 

2.5.1. Synthetic genetic toggle switches ................................................................................. 46 

2.5.2. Metabolic toggle switches to optimize flux balances by dynamic pathway 

regulation ...................................................................................................................................... 47 

2.5.3. Metabolic imbalances in static pathway engineering approaches ............................... 51 

2.6. Conclusion and outlook ......................................................................................................... 52 

2.7. References ............................................................................................................................. 55 



IV          Table of contents 

 
3. Publications and manuscripts ....................................................................................................... 70 

3.1. Deciphering the rules underlying xenogeneic silencing and counter-silencing of 

Lsr2-like proteins using CgpS of Corynebacterium glutamicum as a model ..................................... 71 

3.2. Inducible expression systems based on xenogeneic silencing and counter-silencing 

and the design of a metabolic toggle switch ..................................................................................... 89 

3.3. Impact of CO2/HCO3
- availability on anaplerotic flux in pyruvate dehydrogenase 

complex-deficient Corynebacterium glutamicum strains. .............................................................. 119 

4. Appendix ...................................................................................................................................... 143 

4.1. Evolutionary engineering of Corynebacterium glutamicum ............................................... 143 

4.2. Lichtblicke in der mikrobiellen Stammentwicklung ............................................................ 154 

4.3. Supplemental material to “Deciphering the rules underlying xenogeneic silencing 

and counter-silencing of Lsr2-like proteins using CgpS of Corynebacterium glutamicum as 

a model” .......................................................................................................................................... 159 

4.4. Supplemental material to “Inducible expression systems based on xenogeneic 

silencing and counter-silencing and the design of a metabolic toggle switch” .............................. 216 

4.5. Supplemental material to “Impact of CO2/HCO3
- availability on anaplerotic flux in 

pyruvate dehydrogenase complex-deficient Corynebacterium glutamicum strains” .................... 232 

 

 



Schlüsseltechnologien / Key Technologies
Band / Volume 243
ISBN 978-3-95806-569-7

Schlüsseltechnologien / Key Technologies
Band / Volume 243
ISBN 978-3-95806-569-7

Silencing and counter-silencing of the Lsr2-like protein CgpS 
in Corynebacterium glutamicum
Johanna Wiechert

243

Sc
hl

üs
se

lte
ch

no
lo

gi
en

  
Ke

y 
Te

ch
no

lo
gi

es
Si

le
nc

in
g 

an
d 

co
un

te
r-

si
le

nc
in

g 
of

 th
e 

Ls
r2

-l
ik

e 
pr

ot
ei

n 
C

gp
S 

 
in

 C
or

yn
eb

ac
te

riu
m

 g
lu

ta
m

ic
um

Jo
ha

nn
a 

W
ie

ch
er

t


	Leere Seite
	Leere Seite



