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Biological process was well admitted as an energy saving process, and used for industrial production of high value-added

materials. We searched aliphatic alcohol tolerant microorganisms to produce low value but widely used materials, which

could serve as host cells in the presence of high concentrations of solvent. Twelve alcohol tolerant microorganisms were iso-

lated from soil samples around an oil field, mainly, and identified of a genus as Pseudomonas. Among them, Pseudomonas

sp. OCRO002 was found to be able to growth in the medium containing high concentrations of toluene, 1-heptanol, cyclohex-

anol and other long chain alcohols. The strain OCR002 and some another alcohol tolerant microorganisms could not utilize

n-alkane and short chain alcohol for growth. They were transformed easily by the broad-host-range plasmid pCF704. The

isolated alcohol tolerant microorganisms could be used for industrial production of low value material such as cyclohexanol

and other alcohols.
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Z% 1. Groth of isolated microorganisms in 20% (v/v) of solvent in NB medium.
Isolated strain code (OCR-)
Solvent Log Pow
001 002 003 004 005 006 007 008 009 010 011 012
n-Decane 6.0 + + + + + + + + + + + +
n-Nonane 5.5 + + + + + + + + + + + +
n-Octane 4.9 + + + + + + + + + + + +
n-Heptane 4.6 + + + + + + + + + + + +
n-Hexane 4.1 + + + + + + + + + + + +
1-Decanol 3.6 + + + + + + + + + + + +
1-Nonanol 3.4 + + + + + + + + + + + +
Cyclohexane 34 + + + + + + + + + + + +
1-Octanol 3.1 + + + + + + + + + + + +
n-Pentane 3.1 + + + + + + + + + +
Toluene 2.8 + — — + + _
1-Heptanol 2.3 — + — — — + — — - — _
1-Hexanol 2.0 — — _ _
1-Pentanol 1.4 — — — — _ _
Cyclohexanol 1.2 — + — — — — — — — — _ _

Alcohol tolerant microorganisms were cultivated in NB medium containing 20% organic solvent. OD600 was measured at beginning and
after 1, 3 and 6 days cultivation. Symbols, +; OD600 difference of after 1, 3, 6 days cultivation and beginning of cultivation was above 0.1,
and microorganism growth was confirmed by microscope. —; OD600 difference less than 0.1, or couldn’t confirmed of microorganism

growth by microscope.
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TNENOKORTI % g L& 2 A, OCR0O02 KO
OCRO005 % 16S rDNA HEFEALTI E23E2ic—8 L Tk
n, WO ILAETITIH 500 bp DO#IPETIL Pseudomo-
nas putida ATCC23835 X% % Pseudomonas gingeri NCP-
PB3147 DFHFY & 5Eeic—FHK L1z, 72, OCRO06,
008, 009 [ D HEILELS K ¥ OCR0O10, OCRO11, OCRO12
MO A S N FEL I —F LTz, P. putida ATCC23835
& P. gingeri NCPPB31471% 16S rDNA 4 EIEILETTik
HEENED LA Z & LD, 165 DNA 4EALH O i H5;
B OB FEIRE & KT 2 BE D 5 hild b

7% 2. Uitlization of solvent for growth of alcohol tolerant microorganisms.

Isolated strain code (OCR-)

Solvent
001 002 003 004 005

006 007 008 009 010 011 012

Cyclohexanol — — — — —
1-Pentanol — — — — —
1-Hexanol — — — — —
1-Heptanol — — — — —
1-Octanol
1-Nonanol

+ 4+ +
!
!
\
!

1-Decanol
Cyclohexane
n-Pentane — — — — —

n-Hexane — — — — —
n-Heptane — — — — —
n-Octane — — — — —
n-Nonane — — — — —
n-Decane — — — — —
Toluene — — — — —

Alcohol tolerant microorganisms were cultivated in MS medium containing 0.1% organic solvent. OD600 was measured at beginning and

after 5 days cultivation. Symbols were same as written in Table 2.
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OCR7
—OCR3
— P.fulvaIAM1529 (D84015, = ATCC314187)
L [ P.putida ATCC12633T (AF094736)
P.asplenii ATCC23835T (AB021397)
|| OCR002, 005
P.gingeri NCPPB3147T (AF320991)
OCR006, 008, 009
OCR004
OCR010, 011, 012
[~ P.nitroreducens TAM1439 (D84021, = ATCC336347)
[ OCROO01
_0.01

P.aeruginosa ATCC10145T (AF094713)

1. Phylogenetic tree showing relationships between isolated bacteria and representatives of the genus Pseudomonas.
The tree was constructed by the neighbour-joining method based on a comparison of 16S rDNA sequences. The sequences used were
partial sequences (485nt) from isolates and full sequences from Pseudomonas sp., respectively. Nucleotide sequence accession numbers
are given in parentheses. Bar, 0.01 substitutions per nucleotide position.
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PRSI A <7 F VORI TR B> & X
h, OIS Pseudomonas JEME TH 5 LHEME 1
oo HDHIE, BEOR X D IRAE LB RS LT
W, BRI Pseudomonas JEMIE T2 < O BEEEGL
WMAEMPDGAET HEIREI N TR, T, 77 4
PR & BB O BRI A Log P EIC X v Ak
Lichfgeciy, —MAlE LTr7 7 2BHE XD 77 A
PER DIF 5 DA REIEMERE SR <, 7 7 A&k R
Tl Pseudomonas &M FEME O @\ EHRE~E S &
WIiERE R Lodd & ST 509, ABFZERE R b & ik
T A8 O FRERET I D O X VR S It

Pseudomonas &% 7 5 2EMMETHLFEND, 7
7 sEMME R~ 7 2 — pCF704 12 X b B HRHA
AHRETHA S EHEM L, pCF704 %0\ - HSkk o E
BRI a2 i A Te, 75%s, OCRO01 KRz HERC OF5HE Bio
Safety Level 2 ® Pseudomonas aeruginosa & T D ] B
MBS IS i D, DR ORE TIabiges 4
HHBA L7z, F72, OCR009, OCRO11 KO OCRO12
FRiZ A 5 v b REHB T O 12 X 5 RAFIRAE D B O IRIEAT
HFRARHIC RS T A EFTRENAE LK F L, 207k
B, Thb 3BT v 3 — Vi ERE A Y LT &K L,
DUtk O RFAEAER X 0 B L7z, fhoo 8 Bkiz & THh =1
VRS TH B ENVHIA L ctcd, A v Vit
Y~w—Hh—%HT5pCFI04 L7 huflL—y gV
T X hEBEA L, £OEE, OCR002 ¥ & O° OCR0O0S

PRI FIIRFIC 3% U 7 Escherichia coli IM109 #E & 131348
LWHHEETH < 1 v VIR EGERESNEE L, %
72, OCR006, OCR008 & 7% OCRO10 O 3 FRixzhR a4
LE 500, R0 JBEBRENE D i, o 38
BBERRE AR LENTE I - e, S BRG]
oLz skoaw ==X 7523 K DNA i
H LT Sph 1 Wb, 77 o — A ESkENc X o My
Nic7 723 F DNA DRKEIAMERLICEZ A, £&C
DL DI 5.5kbp DH— S v FHRFERTEIoFHND,
pCF704 2MEFEE T % &M L 72,

Wery HliE b Az v HOVAF v VI CTH % Pseudo-
monas putida S12 MiEBLEELT LT vy oFF oy
F—EEETHERHSE -2 ET, BERRI
Pseudomonas putida S12 7% 7 2 7 ——K 2 A% H
WA THr LI UMD 3-AF A H T 3 — L~ADRILH
KRDK2MEOBRPEE 2R THERE L T 59,
OCRO02 (FfFNEfE DL oG R, Fromthbome v
7a~FH ) — TG T v 2 — L DR DL AR
T LB CAEBARETH - 72, OCRO02 IZH\WThH P
putida S12 & RFETRISA AR C & 7, RIC, HRAL
KD 2 MR T OCRO02 ZfEEE LTy 27 -~
9 KL FRBRE T 2 RB S e e a, FERov s
o~ VB GICE B B B by, EEY
ThHbHvr7u~Fy 7 —at n-7 A H v g Mk
B 3B S <, KD v 7 a~Fy 7 — L
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V% R R AN LT B ek A 7 & —
IO AR O RS A > B B D TS T,
WFRIZ L A, K PR o fRfE R 28 g <
725 EBbhic, 20X 5 sE4E, OCR002 O EBLm
ORI RANCER T % £ h, H->, OCR002 7
BHCWEERI W HF 1D, BIERILKFE» S 7 v
2= EERT A MEY SO T v A B REGE T A LTy
CERIE T E e 5 5 EHIM X T,

7eEL, I 7 v a— e s 7 v ~F
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HAEF T —80°C IC CHAEIRAE Lic & 2 A105 H DRAE
WIRITT OCR0O07 LISt DA EW Lic, iz, 10
AN T EIEAAE TR HIC S 1 2 £ B REME T3
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AT AR OFEWULTEL S IR o 7S, 2Ud D AT
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Pseudomonas &4 BRI 1 85 2E W12 3 V- 5 T M
b ABRETIL T 52 I N ECHELS G EOHEL
BAHIENBY, TR NOREIT L DA
BOKTIE LI WE b, HMl7skatiikich
ThHHD, RIFEoOBF LN, Ak BRI v
TR R D F DI AT L b A R SRR O 7o D
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