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Octane Biodegradability by Crude Oil-Utilizing Bacteria
Carrying OCT Plasmid

Choi, Soon-Young, Chang-Sook Kim, Myung-Hye Lee
Moon-Ok Hwang and Kyung-Hee Min*
Department of Biology. College of Sciences, Sookmyung Women's University, Seoul 140-742

Abstract — Xanthomonas campestris M12, Xanthomonas sp. M28, Acinetobacter lwoffi G1, and
Klebsiella pneumoniae 1.25, Pseudomonas maltophilia N246 were screened to increase the ability
for crude oil utilization. All of these could utilize hexadecane and octane with the exception
of N246 strain for only octane biodegradation. Thus N246, M12, and M28, strains were specially
examined for octane oxidation. Octane biodegradation by three strains showed the optimal
conditions at 30C, pH 7.0~9.0, and 0.2~0.3% octane concentration as a substrate. It was found
that P. maltophila N246 and X. camf:estrz's M12 had plasmid and the cured plasmid from N246
strain lost octane uitilization. Therefore, it was confirmed that certain genes for octane utiliza-
tion were located on OCT plasmid in N246 strain. The size of OCT plasmid in N246 strain
was 118 kb. The N246 strain was resistant to ampicillin.
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Table 1. Bacterial strains and plasmids used in this experiment
Strain Plasmid Phenotvpe Source and Reference
Pseudomonas maltophilia
N246 OCT wild type (oct ) Kim ef «l(14)
N246-0) wild type (cured) from N246
Pseudomonas putida
mt-2 pWWO(TOL) Ben . Mtol | Ptol ATCC 23973
pPGl CAM Ben . Cam ATCC 17453
Actnetobacter fwolffi
(r1 OCT wild type Kim ef «l. (14)
Klebsiella preumoniae
L25 wild tvpe Kim ¢f «af. (14}
Xanthomonas campestrts
M12 OCT Kim ef «. (14)
Xanthomonas sp.
M2¥ OCT Kim ef al. (14)
Pseudomonus acruginosa Rmsl148 Sm KCTC 11248
Lactobactllus caset pPlLac Moonl ¢f «al. {15)

2ol #1 0.1%, NaCl 35%7F £3+%) w)#]ol] 37+
g3l 30T 4] 180 rpme] e i A sk ksl
i}

OCT ZEe2k&noj=2| £2
SRef 2wz el Bali= Nakazawa 5-(16) 2] Wi
ubel HAEsdeh LB broth 10 miell w5 -8t
30Co A 164)7F 9b zlelulekdt F 4ol 4] 5,000
rpm o 58-7F AlResle] HG Eksheich
3tk AlE 25% sucrose-50 mM  Tris-hydrochlo-
ride(pH 8.0), 400 Wl &A% & lysozyme 8-4(5
mg/m{ in 0.25mM Tris-hydrochloride, pH 8.0)-%
100 W A7lsle] 42 F 0CoA 547k aba]slelct
o] &ld 625 mM EDTA S84 (pH80) 50 W
T F 0Tl A ohA] 5E-7F WA o, 0.5% Brij-
0.2% sodium deoxychlorate-62.5 mM EDTA m 50
mM Tris-hydrochloride(pH 8.0)-& 30 wW/& il =
Al ~elA A28 & 0Ce A 105-7F vrzaldleic) o]
Egrelg 4Tl 4 15,000 rpm o2 4l d-elate] 9L
5 Algd el &7 0.5 M NaCl 250 W<
ALdgr o, #HE F=7F 10%7}
¥ =2 polyethylene glyc (PEG M.W. 60000 & 4
L EReRE ARAIRD F e ske]

o] TES({50 mM Tris-hydrochloride-5 mM EDTA-50

AbTol O ) @ .9-
ol 24127 A

A A &

mM NaCl, pH 8.0) bufferig o]

o 5331},

RIC e AR S e

EoiAan|=2] HHAAH

Octane H-3)+-7¢] octane -850 2feb~u] 1o
21elsl=2]1F #9l3}7] g8l Chakrabarty(17) 2] u}
i "54'0‘}"’4 Eelv]me) Al (curing) MRS
A A&l T) N246 F-2% LB brothel #£sle] &}
b gob Alelwjeksl & wfok S S| 3] A
(10*~ 107 cell/m/) &+ mitomycin C{Sigma) 7} 0, 5,
10, 15, 20, 25, 30 ug/mie] gri% LB brothel] uljoky
2 HEsbed =zl St uwmbr] wleksisict. o]
z Bk ekt F7lkEl afoke g A€ sted of A mito-
mycin C7} 77k ofE FEsE Fo9)i LBel Ed
abe-gho] = vl vlepdd wfzhz] v
sl Adste] LAl bl Ao _‘i’-%_}@i T, ufjofst
Ak o] “H *3’1” Lolony 2 :1""}
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Table 2. Crude oil utilization by several microorgani-
SMS

Inm (hr)

Strams
24 48 72 102
Actnetobacter lwotht (Gl 0,17 023 0.25 036
Kiebsiclla pucrwmoniae L25 0.20 024 024 0.38
Pscudomonas maltophitha N246 0,13 020 024 028
Xanthomonas sp. M28 0.28 033 038 046

Xanthomonas e‘mi-zp{’s*h’z'w M12 024 034 042 057

*an )1.;11 gumth Was med‘ﬁurtd IN OD at 410 nm.

mpling site, salinity, gas-chromatographyel| 2%k X
campestris M128] {5 F-sll5 &3, Zelx Fgjx
A+ Fel Al 5d-F5 2] hexadecaned} octane -
sl z2lol 8 o)w] M 2dF v} 9lci(14). Hexadecane
(CyHu) 2 8 & 7 e M2 A lwoffi Gl, X
campestris M12, Xanthomonas sp. M28¢]9)1 oc-
tane(CeHz) & -8l sl= M7t A. lwoiti G1, P. mal-
fophitia N246, ~12]31 Xanathomonas? & 57 ch
7-2] hexadecane® octane2] Fa FHEm= 0.
2~030%%. oln] ¥ 73 8} ¢lch(14).

A wAse 2] slelels wadeed
T dFEE 015% 1412t 3.5% NaClo] *3%l
# 2wl 2ol 30Tl A Flefufokstsdck 2 Ayps Ta-
ble 2ol 4] Yo F= vle} #rel Xanthomonas sp. M28
M X campesivis M127} 7F $538H] 455 o] &

e o 5 9lgich

25, pH, NaCle] sx 7| octane =dlol| O|x|=
T

Octane -8} 4750l 9)3F octane 3 2] 2] 259
odgks 7HEF Ay Fig 134 72} FHaw| ¢ 0.3
%2] octaneg #7}aF =l 4, 47| o} E el A]
48 A1 7k %l%ﬂﬂ‘jak(lSO rpm)% “H?ﬂ 73 2} »‘«1] T

bl

Col| A2 vl A =& *g 2}5- E_OI] =it} ,ZII}'_E'}’L-} oc-
tane 352 HA LT 30Ce|de2=(18) oc-
tane -3} H - 30Co| A AHAsksiT)

Octane 34| octane ©]8-2A]¢ pH-‘?~] Jﬁc}%
ZARE A= Fig 29 2} Octane -8 -$r+tad
Xanthomonas campestris M12+= pH 7.5, Xamkomo-

nas sp. M28+ pH 7.0, 228|131 P. maltophilia N246-&
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Fig. 1. Temperature effect on octane degradation by
stranis.

Xanthomonas campestris M12 (@—@). Xanthomonas sp.
M28 (&—) and Pseudomonas maltophilia N246 (~—

A ) .
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Fig. 2. pH effect on the growth of crude oil utilizing
bacteria.

Xanthomonas campestris M12 (@—@), Xanthomonas sp.
M28 (O--0) and Pseudomonas maltophilia N246 (~—
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Fig. 3. Effect of NaCl concentration on the growth of
P. malrophilia N2146,
The culture was incubated for 48 hr at rotary shaking
incubator (30C).

Plasmid

Chromosomal DNA

Fig. 4. Plasmid patterns from P. maltophitia N246 st-
rain and the cured strain.

Line 1: X/Hmndlll marker

Line 2: P maltophilia N246-O (Cured)

Line 3: P maltophilia N246-O (Cured)

Line 4: P maliophilic N246

Line 5: P. maltophilta N246

gk, octane #3850l 2lef 4] NaCle] F o 2]&h

of 8k F g} A= Fig 33 3ith X campestris
M12, Xanthomonas sp. M28, K. preumoniae L25
o] 3~35% NaCl x4 H-3l-5o] VA okl
o w wWgl upe} 7rol(14) P maltophilia N2467
3~35% NaCl el afae) b wakem &
§le] 2% olstell M a5l AlshE sk
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Table 3. Curing frequency of P. maltophilia N246 with
mitomycin C.

Curzng frequency (%)

Number of
transfer Conce«rmmtmn of mltomycm C (pg/m])
0 5 10 15 20) 25 30
1 0 240 306 562 698 804 823
11 0 436 672 726 776 814 846
I} 0 836 840 844 864 950 976

*Transfer I II, and III were the SE‘I’IH] inoculation from
the original inoculation.

Table 4. Octane utilization of P. maltophilia N246 and
2 strains of Xanthomonas genus

Strain Growth on octane

P maltophilia
N246 (OCT™) + +
N246-O (OCT ) —
Xanthomonas campestris
M12 +
M28 +

+: Poor growth, + +: heavy growth, and —: no growth

2| “EF:":DI*": =l H HAHAHE

l = Akl P
= 3Fo3 OCT e}
= 78 F£AFE A3b= Fig 492 3l Pomalto-
philia N246(oct ') 2} U}%Oﬂ Amal wlajo 2 OCT
Fepelert AAR 3ot )& ARESEe] BlLE}
of ¥ A P omaltophilia N246 307> Febiv| =5
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&
Egbanje A A FHgHE 2+ mitomyein ChH ARE
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ehonl o) Al AAdslel AsHog Aaate] Wy
dck(19). Mitomycin C He|gLiE S7RAASE
o) 2wl S R D

Eiaks

curing Hl %3
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OCT 2relvl=7F A7 % N246-O(oct ) 5= N
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glotsr = ¢leicH Table 4).
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OCT ZetAn|ELe] EXi2

o) &} A} hexadecaned F-afstx] Eall oc-
[zm.e‘?h‘i -8l 8= Pseudomonas maltophilia N2462)
sigloan)rie] Balekl 7 &}a}{i’it} Meyers 5-(20) &
Ry Anjrze]  Rzleks k7] 2)8le]  agarose
el 4ol 212] plasmid DNAQ] 01—‘5— A e} Kapekatel
A 5 wlarstsich Johnston®t Gunsalus(21) & P
putida strainsZ5-E] 55 Md2] TOL el vz
oAbk 2 Alstel ov) Yanogl Nishi(22)-8 Pseudo-
monas sp. TA8=H-E] H218F 150 Md¢] TOL ==}
2jizel pKJ 15 Homskelv),

o AlElel M glef] 7]ard HAdg v oF

maltophilia N246o 4] F-v]x] OCT Helian|=e] &

— Plasmid DNA

~— Chromosomal DNA

Fig. 5. Plasmid pattern from the bacteria.
Lane 1: P putida mt-2 (TOL)

Lane 2: P. maltophilia N246 (OCT)

Lane 3: X campestris M12 (OCT)
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Fig. 6. Molecular weight of plasmid of P. maltophilia
N246.

1. CAM (150X 10%, 2. Rms 148 (95 10%, 3. OCT pla-
smid (79X10%, 4. pWWQO TOL plasmid (78X 10%), 5.
pPLac (35X 10%); phospho-lactose degradation plasmid
from Lactobacillus caser.

Table 5. Antibiotics resistance of P. maltophilia N246

Antibiotics {ug/m/) P. maltophilia N246

Amp 50 +
100
150
Km ol
100 —
150 -
Sm 50 —
100 -
s -
Cm 50 +
100 —
150 —

Tc o0
w

o4+ o+

Rif o0 -
100 -
150 -

Amp: Ampicillin, Rif: Rifampicin, Sm: Streptomycin,
Te: Tetracycline, Chl: Chloramphenicol, Km: Kanamy-
cin; +: growth, —: no grwoth.
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