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Mechanisms for Solvent Tolerance and Application of
Extremophile with Organic Solvent Tolerance
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(Engineering Research Center of Industrial Microbiology, Ministry of Education; Fujian Normal University, College of Life
Sciences; Engineering Research Center of Fujian Modern Fermentation Technology, Fuzhou, Fujian 350108, China)

Abstract: Organic solvent tolerant microorganism (OSTM) is a novel extremophile and it hasn't been
systematically studied until 1980s. Relying on certain mechanisms, the OSTM is able to effectively de-
fend and decrease the toxicity from organic solvents, which enable the OSTM to be potentially applied
in the industrial fields such as whole-cell catalysis and environmental treatment, etc. The comprehen-
sively understanding of the mechanisms involved in organic solvent tolerance of OSTM could be com-
bined with genetic engineering in order to modify and optimize the various specifications of OSTM,
and further broaden its application in other industrial areas. Latest studies on the tolerant mechanisms of
OSTM, in this paper, will be reviewed from four aspects such as vesicle exocytosis and changes of phos-
pholipid composition in membrane, etc. Besides, the application of OSTM in whole-cell catalysis and
other fields will be introduced.
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( Escherichia coli Pseudomonas l

sp. ), ( Bacillus sp. ) ( 2.1 T4
Saccharomyces cerevisiae ) (1

[2]

16

*=1

Pseudomonas putida 1H-2000
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Table 1 Some reported strains with organic solvents tolerance and their habitat

Strain

The range of organic solvents tolerance

Habitat The authors and the reported year

1

P. putida IH-2000

P. putida Idaho

P. aeruginosa ST-001

P. putida S12
Flavobacterium DS-711

P. aeruginosa LST-03

P. putida DOT-T1

P. mendocina LF-1
Rhodococcus sp. 33

B. stearothermophilus SB-1
B. licheniformis SB-3
Enterobacter sp. VKGH12

Inoue and Horikoshi 1989
Cruden et al. 1992

Aono et al. 1992

Weber et al. 1993

Moriya and Horikoshi 1993
Ogino et al. 1994

Ramos et al. 1995

Ikura et al. 1997

Paje et al. 1997

Sardessai and Bhosle 2002
Sardessai and Bhosle 2003
Yaligara and Karegoudar 2005
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P.
putida IH-2000 ,
) . ,
2.2 L YRAEAREEAE A 45 M AN LA
2.2.1 BHE4HRE R ARG B BE BAER LA B
1) P. putida
( )
, P. putida 1 min
(C16:1, 9) (C18:1, 11)

5191 p putida P8 P. putida KT2440 P. putida

DOT-T1E P. oleovorans Gpol2

2) E. coli

[11]

P. putida Idaho :

: Pseudomonas sp. :

http://journals.im.ac.cn/wswxtbcn

[20]
222 BEHMEBRELBEANMHERSE:
P. putida
(Phosphatidylethanolamine,
PE) (Phosphatidylglycerol, PG)
(Diphosphatidylglycerol)
(Cardiolipin, CL)

CL

P. putida S12 P. putida
DOT-T1E P. putida Idaho

, P. putida S12 PE
, PG CL (2, P.
putida DOT-T1E Ramos 2p
, , P. putida DOT-T1E
, 20% ¥p
CL , Pinkart [ P.
putida ldaho , ,
2p PG , PE CL;
, 2p PE ,
PG PE

PE ,
Pseudomonas sp.

223 BEZHE: (Lipopolysaccharides, LPS)

, 2 ( Mg* ca*)

P. putida 2
LPS ,

[12]

Junker P. putida DOT-T1E
wbpL (wbpL LPS O
) H
LPS O
[l , LPS
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23 EtEEBRKMBNBTHER
(Multidrug Resistance, MDR)

[15] MDR 4
1) (Major facilitator superfamily,
MFES); 2) (Small multidrug
resistance elements, SMR); 3) ATP
(ATP-binding cassette, ABC)!; 4)

2

(Resistance-nodulation-cell division, RND) 17

RND ( 2) Van Bambeke F

[18-20]
(MFS) MRD 3

( )
(Membrane fusion protein, MFP)

(Outer membrane protein, OMP)

RND

Table 2 Resistance-nodulation-division efflux pumps involved in solvent extrusion

Inner membrane transporter Membrane fusion protein

Outer membrane protein Bacterial species

AcrB (1049) AcrA (397) TolC (495) E. coli
AcrF (1034) AcrE (385) TolC (495) E. coli
MexA (1046) MexA (383) OprM (485) P. aeruginosa
TtgB (1050) TtgA (384) TtgC (484) P. putida
TtgE (1048) TtgD (382) TtgF (480) P. putida
TtgH (1049) TtgG (391) Ttgl (470) P. putida
SrpB (1049) SrpA (382) SrpC (470) P. putida
ArpB (1050) SrpA (371) SrpC (484) P. putida
: ( : D).
Note: Numbers in parentheses indicate the size in amino acids of the corresponding protein(Units: D).
231 KBHEBNBTMZES AcrAB-TolC A ) SIpA  ttgA
FIHEHR: E. coli . ,
Log P 4 , (srpB  ttgB
Aono E. coli JA300 : ) OMP(srpC  ttgC )
' Log P 4 24 HEAaEERER
( )
' Yaligara Enterobacter sp. VKGH12
AcrAB-TolC 1.5%(V/V)
AcrAB-TolC mar-sox [22.23]
TolC . AcrA . AcrB ’
[24] ' '

232 BEREAENBFMTESSERTEG
% P. putida

(2] Isken de Bont
e P. putida
[26]
SrpABC ( ) ttgABC  ttgB(

[27]
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