6K

L-Arabinoate
0.
OH ['| o no induction
@ ATc

4K
|\ oMCS-5 ATe

0o 10° 10 10°
mNeonGreen (a.u.)

Tetracycllne BNoonGroon

_ L-Arabinose ¢ 1 TM f*»»
o O ~ /'
mpi,

L-Rhamnose \‘Q @

1 I 1

<

400
350
S 300 G L-Arabinose 500
=250 'y A 0% =
0.03% =
g 200 ffw 0.06% 5 0000003
@ 150 . g.;g;,z = a0 L-Rhamnose
o 7y et i A .
100 4 050% 3 0%
50 ' A 1.00% (&) 20 0.25%
£ b A 2.00% s ¢ § o4 =
0 6 12 18 24 210 » Li/;fmmrbtr#‘—wtwm p 0.5%
Time (h) I P o 1%
0
o 6 .12 18 24
Time (h)

Establishing regulatable expression systems in the acetic
acid bacterium Gluconobacter oxydans 621H

Philipp Moritz Fricke

Schlisseltechnologien/Key Technologies
Band/Volume 258
ISBN 978-3-95806-642-7

IJ JULICH

Mitglied der Helmholtz-Gemeinschaft Forschungszentrum



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

Establishing regulatable expression systems
in the acetic acid bacterium Gluconobacter
oxydans 621H

Philipp Moritz Fricke

Schriften des Forschungszentrums Jilich
Reihe Schlisseltechnologien /Key Technologies Band/Volume 258

ISSN 1866-1807 ISBN 978-3-95806-642-7



Table of content

ADDIEVIALIONS: ... .o 1
Abstract
ZUSAMMENTASSUNG .......ivitiiie e e e ieeiit et e e e e ee et e e e e e e e eeb et e e e e e e se st aseeeeeeesaasssraeeaeeesaansasreeeeaeaas VI
T INEOAUCHION .. e e et e e 1
1.1 GIUCONODACIEr OXYAANS ......cei ettt e e e e e e e s e s sataeeaeaeeesanees 1
1.11 Biotechnological relevance of G. oxydans
1.1.2 Carbon metabolism of G. 0Xydans.............cccccooeeiiiiiiiie e
1.2 Expression and promoter SYStEMS ........oouiiiiiiii e a e 5
1.21 Constitutive expression systems in G. OXydans .........cccccouueeeiiiieeiniiece e 6
1.2.2 Regulatable expression in G. oxydans and other acetic acid bacteria............. 7
1.2.3 The Lacl-Pjac system from Escherichia COli ..............cccocciiiiiiiiiiieiiiice
1.2.4 The TetR-Py: system from Escherichia coli transposon Tn10
1.2.5 The AraC-Parapap system from Escherichia COli..............c.ccocooieiiieiiiiiinenans
1.2.6 The RhaSR-Pnasap system from Escherichia COli............ccccccoveeivveiiieiiiiinnns 12
1.3 AIMS Of thiS theSIS....ceeiiii e
2 Results:.....cccccovieiiiiiiiin.
2.1 A tunable L-arabinose-inducible expression plasmid for the acetic acid bacterium
GIUCONODACIEr OXYAANS ...ttt e et e e e e e et e e e e s e s sntraneaaeeeeaan 15
2.2 Production of L-arabinonic acid from renewable L-arabinose by the acetic acid
bacterium GIucoNObaCter OXYAANS ..............coiiuiiiiiiii e 33
2.1 Onthe way toward regulatable expression systems in acetic acid bacteria: target gene
EXPrESSION ANA USE CASES. . .uuuuuiieiiieiasesasass s e sesass s s s s s s ssse s s ae s s aaaaaaaaaaaaaaaaaeaaaeaaaaaeaaaeaaaeaeaaaens 53
2.2 Highly tunable TetR-dependent target gene expression in the acetic acid bacterium
GIUCONODACIEr OXYAANS ...ttt e e e e e et e e e e e e e nntraeeaaaeeean 89
2.3 The L-rhamnose-dependent regulator RhaS and its target promoters expand the
toolkit for regulatable gene expression in the AAB Gluconobacter oxydans.................... 109
3 DISCUSSION ...ttt ettt e et e e e e et
3.1 The AraC-Pasap system in G. oxydans............ccc.ceee...
3.2 L-Arabinonic acid production with G. oxydans
3.3  The TetR-Per System in G. OXYdans..........c.couveeiiiiiiieiieeee e e
3.4 The Lacl-Piacuvs SYystem in G. OXYdans ..........cceeeeicuiiiiiiiee e
3.5 The RhaS-Pmapap SYStem in G. OXYAaANS ........c.ooeevciiiiiiiiieeiee e
3.6 Endogenous regulatable expression system..................
3.7 Conclusions and OUHIOOK............eiiiiiiiiiiee e
4 RETEIENCES: ....ei i
LT 2 o] 7= 3 o | GO
5.1 Endogenous promoters enabling tunable citrate-dependent target gene expression in
the acetic acid bacterium Gluconobacter OXydans. ............ccccccceeiiiiiieeiiai e 173
(D=1 0 = o 0] o O PO PP SPPRPPPPT 185
ErKIBIUNG oo 187



Schlisseltechnologien/ Key Technologies
Band/Volume 258
ISBN 978-3-978-3-95806-642-7

9 JULICH

Mitglied der Helmholtz-Gemeinschaft Forschungszentrum



	Leere Seite
	Leere Seite
	Leere Seite



