
 

 

 University of Groningen

Bacterial mechanosensitive channels
Birkner, Jan

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2012

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
Birkner, J. P. (2012). Bacterial mechanosensitive channels: what we can learn from a simple model system,
when we design it to be more complicated Groningen: s.n.

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

Download date: 11-02-2018

https://www.rug.nl/research/portal/en/publications/bacterial-mechanosensitive-channels(0a582c4c-d117-4421-be9f-d1641323fafe).html


	  

	  

	  
	  
	  
	  
	  

Bacterial	  mechanosensitive	  channels	  
	  

What	  we	  can	  learn	  from	  a	  simple	  model	  system,	  
when	  we	  design	  it	  to	  be	  more	  complicated	  

	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

Jan	  Peter	  Birkner	  
	   	  



	  

	  

	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
Cover	  front:	   The	  BrainTree	  

From	  bacterial	  osmoregulation	  
to	  ion	  channels	  of	  higher	  organisms?!	  

	  
Cover	  back:	   A	  sketch	  of	  an	  MscL	  subunit	  within	  the	  membrane	  plane	  

surface	  slice	  of	  the	  full	  pentameric	  complex	  
	  
Cover	  design:	  	   Jan	  Peter	  Birkner	  
	  
	  
The	  work	  published	  in	  this	  thesis	  was	  carried	  out	   in	  the	  Biochemistry	  de-‐
partment	   of	   the	   Groningen	   Biomolecular	   Sciences	   and	   Biotechnology	  
Institute	   (GBB)	   of	   the	   University	   of	   Groningen,	   The	   Netherlands.	   The	  
research	   was	   financially	   supported	   by	   the	   Netherlands	   Organization	   for	  
Scientific	  Research	  (NWO)	  and	  the	  European	  Research	  Council	  (ERC).	  
	  
	  
Printed	  by:	   Ipskamp	  Drukkers	  
	  
ISBN:	   	   978-‐90-‐367-‐5907-‐6	   printed	  version	  
	   	   978-‐90-‐367-‐5906-‐9	   electronic	  version	  
	  
	  
Copyright	  ©	  2012	  by	  Jan	  Peter	  Birkner.	  All	  rights	  reserved.	  No	  part	  of	  this	  
thesis	  may	   be	   reproduced,	   stored	   in	   a	   retrieval	   system	   or	   transmitted	   in	  
any	   form	   or	   by	   any	   means	   without	   the	   prior	   written	   permission	   of	   the	  
author.	   	  



	  

	  

	  
	  
	  
	  

Bacterial	  mechanosensitive	  channels	  
	  

What	  we	  can	  learn	  from	  a	  simple	  model	  system,	  
when	  we	  design	  it	  to	  be	  more	  complicated	  

	  
	  
	  

Proefschrift	  
	  
	  
	  

ter	  verkrijging	  van	  het	  doctoraat	  in	  de	  
Wiskunde	  en	  Natuurwetenschappen	  
aan	  de	  Rijksuniversiteit	  Groningen	  

op	  gezag	  van	  de	  
Rector	  Magnificus,	  dr.	  E.	  Sterken,	  
in	  het	  openbaar	  te	  verdedigen	  op	  

vrijdag	  23	  november	  2012	  
om	  12:45	  uur	  

	  
	  
	  

door	  
	  
	  
	  

Jan	  Peter	  Birkner	  
geboren	  op	  14	  oktober	  1980	  

te	  Minden,	  Duitsland	   	  



	  

	  

Promotor:	   	   	   Prof.	  dr.	  B.	  Poolman	  
	  
Copromotor:	   	   	   Dr.	  A.	  Koçer	  
	  
	  
	  
Beoordelingscommissie:	   Prof.	  dr.	  M.	  Bonn	  
	   	   	   	   Prof.	  dr.	  D.	  B.	  Janssen	  
	   	   	   	   Prof.	  dr.	  S.	  J.	  Marrink	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	   	  



	  

	  

Contents	  
	  
	  

	  

Chapter	  1	   Introduction	  
	  

1	  

Chapter	  2	   Probing	  individual	  subunits	  of	  homooligomeric	  
proteins:	  Generating	  functional	  heterooligomers	  of	  a	  
homooligomeric	  membrane	  protein	  in	  vivo	  
	  

15	  

Chapter	  3	   The	  struggle	  of	  water	  in	  hydrophobic	  nanoscale	  
confinement	  
	  

41	  

Chapter	  4	   Hydrophobic	  gating	  of	  the	  mechanosensitive	  channel	  
of	  large	  conductance	  evidenced	  by	  single-‐subunit	  
resolution	  
	  

49	  

Chapter	  5	   On	  the	  role	  of	  individual	  subunits	  in	  MscL	  gating:	  	  
“All	  for	  one,	  one	  for	  all?”	  
	  

65	  

Chapter	  6	   On	  the	  carboxyl-‐terminus	  of	  MscL	  
	  

91	  

Chapter	  7	   Summary,	  Conclusions	  and	  Perspectives	   103	  
	   	   	  
	   Nederlandse	  samenvatting	  voor	  geïnteresseerden	  

buiten	  dit	  vakgebied	  
	  

111	  

	   Deutsche	  Zusammenfassung	  für	  den	  interessierten	  
Laien	  
	  

119	  

	   Epilogue	  and	  acknowledgements	  
	  

129	  

References	   	   133	  
	   	  

	  



	  

	  

	  


