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Abstract — A bacterial strain which formed a distinct colony on agar plate containing phenol as
a vapor phase and grew well in a liquid minimal medium was isolated and identified as Acinefobac-
ter sp. GEM2. The optimal temperature and initial pH for the growth of Acinetobacter sp. GEM2
were 30C and 7.0, respectively. Cell growth was inhibited by phenol at the concentration over
1500 ppm. Cell growth dramatically increased from 10 hours after cultivation and almost showed
a stationary phase within 24 hours at which 95% of phenol was concomitantly degraded. Acinetobac-
ter sp. GEM2 was capable of growing on aromatic compounds, such as benzoic acid, phenol, m-
cresol, o-cresol, p-cresol, catechol, gentisic acid, and toluene, but did not grow on benzene, salicylic
acid, p-toluic acid, and p-xylene. By the analysis of catechol dioxygenase, it seemed that catechol
was degraded through both meta- and ortho-cleavage pathway. The growth-limiting log P value
of Acinetobacter sp. GEM2 on organic solvents was 2.0.
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Fig. 1. Scheme of primary screening procedures.
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Fig. 2. Scannmg electmn mlcmscoplc photogram of st—
rain GEM2(X16,800) cultured on LB medium for 36
hours at 30°C.
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Table 1. Morphological, physiological, and biochemical
charactenistics of the isolate GEM?2

Characteristics GEM2

Shape short rod

Size 0.6~0.7X0.8~14 um
Gram stain —

Optimum temp. 30C

Growth in air

Growth at 42C
Growth on MacConkey
Motility

Catalase

Oxidase -
Carbohydrate{(glucose)

(EF/O/-) F
Citrate utilization —
Nitrate induction -
MR test -
VP test —
Indole production —
Urea hydrolysis +
Arginine +

_+_
+

+ + + 4+ +

Ornithine

Lysine

Carbohydrate utilization

(acid production)

Glucose _
Lactose -
Maltose -
Xylose _
Sucrose _

Coenzyme Q Q-7

G+C mol % 41.3%

Symbols: +; positive, —; negative
Abbreviation: F; fermentative, O: oxidative, MR; me-
thyl red, VP; Vogesproskauer
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Table 2. Major fatty acid composition of Acinerobacter
sp. GEM2 FAME

e

Feature Mean (%)
12:0 7.90
unknown 12.486 1.14
12 1 0 20H 1.75
12 : 0 30H 5.67
14 1 0 1.10
16 . 1,7 cis" 26.85
16 . 0 17.30
18 . 1, cis” 32.81
sum in feature 79 3.51
18:0 1.97

“There is currently a trend away from use of “syste-
matic” names and foward the use of omega positions
(eg..rwo) of double bonds.

2 18 . ]_w’; CiS/wg trﬂI}S/wlg trans

Fuclidian distance
0 5 16 15 20 25

P T [ ] I }

Acinetobacter baumannif

dcinetobacter haemoiyticus

Acinetobacter radicresistens - 1

Acinetobacter Iwoffii

Acinetobacter jurif

Acinetobacter sp, DEMZ

Acinetobacter johnsonii

Fig. 3. Abridged dendrogram showing the relationship
of Acinetobacter strains based on their cellular fatty acid
profiles.
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25C N A= A Eo] Fgton] 37C oM+ opa 7
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Table 3. Unhzation of aromatic compounds by Acinero-
bacter sp. GEM2

, Growth (Asgs)
Aromatic compounds
24 hrs 48 hrs
Benzene — —
Benzoic acid 0.395 0.409
Phenol 0.337 (.883
m-Cresol 0.406 0.340
oCresol - 0.120
p-Cresol 0.215 0.192
Salicylic acid — —
Catechol 0.745 1.186
Gentisic acid 0.287 0.194
Toluene — 0.508
p-Toluic acid - =
p-Xylene - -
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Table 4. Enzyme activity of ortho- and mere-pathway
in cell free extracts of Acinetobacter sp. GEM2 grown
on phenol

Enzyme Activity (unit)
Catechol 1,2-dioxygenase 0.0068
Catechol 2,3-dioxygenase 0.0104

Each value is given in unit per minute at room tempe-
rature.

Table 5. Solvent tolerance of Acinetobacter sp. GEM2

Each value represents the absorbance of culture hroth
at 24 hrs and 48 hrs incubation at 30C . The concent-
ration of aromatic compounds was 500 ppm.

ofAbol| A= dASo] 43| AH3E whaker, 1000
ppmell A 7} & FAEES vepfigdcoh o3k
A= Masque S(2)o] X .iL&t Pseudomanas sp.o}
Hiteregger S(3)e] X.23v Pseudomonas putidaz}
phenole] 1000 ppm *7}%l wll 2ol 4] A-§o] 7153}
chi= B 79} §-Absled o} ul E4(8)o) 2-2)&t Pseudo-
monas sp.2 AdAEHAExEel 2000 ppmel|= v|F| R
F-akedrt.

"él'@f% 2= st ol 24

A}ﬂ 73.11} Table 301} L}E}LH%ltJr Benzmc acnd
phenol, m-cresol, o-cresol, p-cresol, catechol, genti-
sic acid “12] 1L toluene 5-o] 87| wyEkE F3HE-5
A -G-of] o] &-3}eic). o-Cresol?} toluene-s Fd3131S
wf w oF 24417742 Al -Ho] A givirt wief 48
A 7bof] F A S-o] viebyioh 12} benzene, salicylic
acid, p-toluic acid 22} p-xylene2- %3 o]&3}%
Fahalvh oloprhe Ay Wb H(8)e] #u| & Pseudo-
monas sp.”} benzene, sallcyldte 22]5l 24-DE o]
fgtohs BEehe tfE Feldh

Catechol oxygenase &4 =X

Acinetobacter sp. GEM22] catechol H-3|7H =&
Z A7) §18ted # 4wl R|el] phenol& 71HE dled
30C ol &} 244]7F AR-A17] 3 cell free extracts&
FaA 18 8o} catechol oxygenase2] &41-§& T AEH

Solvent Log P Growth*
n-Decane 5.6 + 4+ +
n-Octane 4.5 + + +
n-Heptane 4.0 + + +
Trimethyl-pentane 3.9 + + +
Hexane 3.9 + 4+ +
Cyclohexane 3.4 + ++
p-Xylene 3.1 —
n-Pentane 3.0 + +
Toluene 2.5 +
1-Heptanol 2.4 +
Benzene 2.0 +
Chloroform 2.0 —
Phenol 1.5 —
1-Butanol 0.8 -

The strain was inoculated to LB broth containing orga-
nic solvent at the concentration of 25%(v/v), and the
growth was measured.

*Symbols indicate turbidity values at 660 nm: + + +,
>1.0 after 24 hrs; ++, 0.6 to 1.0 after 48 hrs; —,
<0.2 after 48 hrs

A3-E Table 49 el 2ot Catechol 2,3-dioxyge-
nase2] #Alo]l H& o g Hol FE metg-E3]7

& £3lo] catechole] &8} = |, catechol 1,2-dioxy-
genase?| Ao g Yol gfho-F-3 7R Lsirx
HaEE Ao A8 o). =3 Hinteregger 5(3)&
Pseudomonas putida} ortho-2} meta-FWNAEE &
gled phenold F#l ol 418 A5 ¥ sty
ghHell Johnson®t Stanier(5)el 218t Alcaligenes
eutrophus< phenol} p-cresol £3fA] catechol meta-
B AZE E-3sle] catecholS %%ﬂﬁ}&] 2-hydroxy-
muconic semialdehyde& A gF § pyruvate 2} ace-

taldehyde & #E5-3 g} ‘{}‘3} , phenol &3} ¢
2ol E7FARE-2] catechol®) 53} 7 2.+ F(species)d|

me} h2A epge o 4 slck
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