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Abstract: Solvent toxicity to producing microorganisms is one of the key stress elements during
ethanol and butanol production by microbial fermentation. Furthermore, ethanol and butanol inhibit
microbial growth and even cause cell death when the concentration reaches a certain value.
Improvement of solvent tolerance of these microorganisms is important for industrial applications.
Research on the ethanol and butanol tolerance mechanisms of microorganisms can provide basis for
breeding of producing strains with improved solvent tolerance. In this paper, we reviewed ethanol
and butanol tolerance mechanisms of microorganisms. The opportunities and challenges in the
applications for biofuel and biotransformation are also discussed.
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Table 1 Some strains for producing ethanol or butanol

Strains Butanol tolerance (%, V/V) Ethanol tolerance (%, V/V) References
Clostridium acetobutylicum ATCC 824 2.0 = [6]
Clostridium acetobutylicum P262 2.0 = [7]
Clostridium beijerinckii MUT3 4.3 = 2]
Saccharomyces cerevisiae = 18.0 [8]
Enterobacter sp. VKGH12 1.5 = [9]
Clostridium beijerinckii ATCC 10132 3.1 - [10]
Clostridium beijerinckii BA101 1.96 = [11]

Note: —: No tolerance test performed.

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



1866 A=Yy~ 8 Microbiol. China

2014, Vol.41, No.9

groESL grpE  htpG
45% 25%

56%
(Heat shock protein) Alexandre '
7% ( )
30 min
(Transcriptional analysis) Chandler
[13] 5% ( )
(Gene

microarray analysis)
Hspl04 Hsp26 Hsp30 Hsp70

Hspl12
[14]

37(5) 15%—-17%
Michel [
(Two-dimensional gel electrophoresis)
(] ) Zymomonas mobilis
7 (66 54
38 31 18.5 16.5 14kD)

6

Pereira 1%

TPSI
Lucero

SPSCO1

Sekine !

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

y- PROI
(D154N)

[20]

1.2 MRS TN

Chakravarty Banerjeem]
3- -1-
S-86 4.7
Torres >
B. licheniformis S-86
241 E. coli MT5
MTS5
MT5

1.3 ZHAEREATIHL &

[25-26]

[21]

B. licheniformis

Zhang
1.2%



1867

[27,10]

Mishra!**!
(Phosphatidylserine, PS)
(Phosphatidylethanolamine,
PE) (Phosphatidylcholine, PE)
Arneborg

(Phosphatidylinositol, PI)

(Staphylococcus
haemolyticus)
25.8%
33.7% 20:0 19.3%
10.1%%  Vollherbst-Schneck 311
1% Clostridium
acetobutylicum ATCC 824

20%-30% Clostridium acetobutylicum ATCC 824

Michel 2 Zymomonas mobilis

1.4 “MAEge=KiEHAT

[33]

Jia
pH pH
ATPases
ATP
Zheng 1Y Clostridium acetobutylicum
Zheng
Clostridia

Ezeji (331

TCA
Alexander "' Chandler [
GLK1 HXK1 TDH1
ALD4 PGM Guimaraes
[36]
ATP ADP AMP

Adenylate energy charge, EC; EC=([ATP] + 0.5
[ADP])/([ATP]+[ADP]+[AMP]

2 WS TEW WA LR AR A&
YA i BL
21 HFEZESTEAEBI AN A

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



1868 A=Yy~ 8 Microbiol. China

2014, Vol.41, No.9

Xylose,

+

Dihydroxy

: —> Gly-3-P '—»
Arabinose

Glycerol ‘—» acetone phosphate

‘ Fatty acids ‘—»’ Acetyl-CoA }—>

Acetoacetyl-ACP

Dimethylallyl |, 1 Isoprentenols,
pyrophosphate Isoprenoids
I[sopentenyl
rophosphate
PYTOPROSP 2 Butanol,
2-Methyl-1-
2-Ketobutyrate butanol,
Propanol
M 3 Isobutanol,
3-Methyl-1-
4 Ethanol, butanol
Isopropanol,
Butanol
5 Fatty alcohols,
12 Long chain
Alkanes/alkenes,
FAEES

B 1 BHEYRBEY S REMRRREBETEREE
Figure 1 A general schematic demonstrating the catabolic incorporation of “biofuel substrates” and potential products
generated therefrom
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