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Table 1. Bacterial strains used in this study

Reference and
source

Strain/plasmid Characteristics*

Arthrobacter sp.

KUP1 Km" DEHP* Song and Lee
KUP5/pKHI Tc', K, @2n
DEHP*
KUPY9/pKHI10 Tc, K,
DEHP"
Pseudomonas putida
KUDI5/pKD3  Ap., Cov, Sm’, Choi and Lee

ABS*. LAS* 4

*Km: Kanamycine; Tc: Tetracycline; Ap: Ampicillin;
Cm: Chloramphenicol; Sm: Streptomycine; DEHP:
di-2-ethyl  hexyl phthalate; ABS: Alkylbenze
sulfonate.

50 yg/ml, 18]5L 7hdele] A-2(Km) 30 pg/mie) &
=2 747k Hriste] AMgsledch dEAA A4 A
o= 10 mM Tris-HCl €420 20 mM MgCl, %}
0.5M SucroseZ} #7}9 Spheroplasting buffer&
AHg3Ei T
3. fEFMe MY

Lee and Lee(16)2] vl w&ste] U3dA 4
A& F=3Fdth Nutrient broth 30 mld| 452
HEst] Aozl F v 05mig RS
Nutrient broth 30 m/ol| ZEale] h=7]7}=] o o3t
o5 Ampicillin(0.5/mHE 907} H2)stedct wiek
A-g 9,000 rpmell A 587 dAResle] AxE 5
g ¥ 10ml Tris-HCl 2h2(pH 8.0).8 AH
stedry. 0.5M Sucrose®} 20m/ MgCLE  #7}3h
Tris-HCISHE4 o2 FHF AEFE7l 600 nmoll A
FAE7F 2.0(5.0—8.0/10% cell/mN =) Al < Peksladc],
o] AEdetelol] m/w 100 ug(®E= 200 ug)9) Lyso-
zyme & 75 20870 Mejsiar, of 7]of deteys)
%2 10mM EDTAE #H7isle] A&ollA 1583
A ofste] A AAE A A AP A
A%-2 Osmotic sensitivity2} Nutrient agar™ Shul]
Aol AR HYAAZE FAZAH WLz 4
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Ao g AP FTRUSFE 100288 FA
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Table 2. £ffect of Ampicillin concentration on  the
formation of Arthrobacter sp. spheroplasts.

Ampicilin Strain Osmotic sensitivity (%)
(mg/m/) Arthrobacter Arthrobacter
sp. KUP1 sp. KUPS
0.5 56.2 62.5
1.0 56.6 59.6
1.5 61.5 58.5
2.0 62.1 58.1

*Osmotic sensitivity was detected as percent decrease
in turvidity. A fall in optical density at 600 nm

indicates lysis.

*In casc of lysozyme-EDTA treated samples, cell
lysis was not occured and optical density of those
samples were simillar to the value of normal cell.
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Table 3. /nfluence of various compounds on stabifity of spheroplast®

Optical density

Solutions Strain
Arthrobacter sp. Pseudomonas putida

KUPI KUP9 KUDIO0 KUDI5
0.5M Sucrose 0.185 0.163 0.180 0.174
D.W. 0.044 0.039 0.048 0.038
001 M NH.(CI 0.083 0.074 0.092 0.085
001 M KCI 0.085 0.065 0.084 0.084
0.01 M NaCl 0.092 0.069 0.095 0.090
0.01 M CaCl, 0.174 0.166 0.170 0.167
001 M MgCls 0.120 0.144 0.165 0.155
001 M L-lysine HCl 0.060 0.092 0.069 0.058
Control* 0.194 0.181 0.191 0.185

#: Arthrobacter and Pseudomonas species cells were converted into spheroplasts by ampicillin-lysozyme-
EDTA procedure. To investigate spheroplast stability, spheroplasts samples (1 m/) were added to Sm/ of
solution indicated and then detected optical density at 600 nm. A fall in optical density indicates lysis.
*: Normal cells(l m/) were added to D.W. Sm/ and then detected optical density.

Table 4. Spheroplast formation and regeneration frequency of Arthrobacter and Pseudomonas strans

Arthrobacter sp.

Arthrobacter sp. Pseudomonas putida

KUPI KUPY KUDIS
Input cell (No./m/) 35x10° 55107 70X 108
Osmotic Resistance cell (No./m/) 5.6 X107 23X10° 29X10°
Spheroplasts (No./m/) 34X 54X 6.9 X 10°
Regenerated cell(No./m/) 25X 1P RXP g Vi 56X 1Y
Spheroplast formation frequency (%)” 98.4 99.6 99.9
Regeneration frequency (%)" 5.7 6.2 .1

No. of input ccll-No. of OR cell.

“Spheroplast formation frequency=

No. of Input cell
No. of regenerated cell-No. of OR cell

®Regeneration frequency =

No. of spheroplasts cell
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Table 5. Spheroplast fusion of Arthrobacter sp. and Pseudomonas putida

Regenerated Regenerated cells Fusion
Strains )
cells on RPM on selective RRM frequency
Arthrobacter sp. KUP9
X 16X 10 4.65x10* 29X10°1
Pseudomonas putida KUD15
Arthrobacter sp. KUPI15
X 40X 10 725X 10% 1.8X107*

Pseudomonas putida KUDI15

Fusion frequency=

No. of regenerated cells on selective RRM

100 A KUD 15

® lFusant 9FI3

Substrate Remaining (%)
=4
|

L L
0 24 48 92
[ncuation Time (hrs)

Fig. 1. Akylbenzen sulfonate (ABS) degradation by P.
putida KUD15 and Fusatn strain.
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Fig. 2. DEHP[I-2-ethyl hexy! phihalate) degradation
by Arthrobacter sp. KUP3 and fusant.
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ABSTRACT: Improvement of the Strains Degrading Recalcitrant Aromatic Compounds by Cell
Fusion Between Arthrobacter spp. and Pseudomonas putida
Hong, Jin Pyo, Joo Shil Lee and Yung Nok Lee (Dept. of Biology. College of
Science, Korea University, Seoul, Korea)

To develope the new strains of microorganisms having the degradative ability for various
aromatic hydrocarbons. spheroplast cell fusions were performed with Arthrobacter spp.
degrading phthalate ester and Pseudomonas putida degrading alkylbenzen sulfonate(ABS)
and the characteristics of the fusants were investigated. The spheroplasts of P. putia KUDI15
and Arthrobacter sp. were formed effectively by lysozyme-EDTA treatment and by Ampicillin-
lysozyme-EDTA treatment, respectively. The Spheroplast formation frequency and the
regeneration frequency of the strains were 98-99% and 5-8%, respectively. For cell fusion.
40% PEG6000 was used as a fusogenic agent and the formation frequencies of fusion product
were 1.8X10 #-29X10 * Most of the fusants, which were selected in complemented
antibiotics media. showed the degradative ability in minimal selective medium added
phthalate ester or ABS as sole carbon source. ABS degradation by fusant strain was
increased about 20% with compared with the parental strain. while the degradative ability
of phthalate ester was simillilar to that of parental strain.



