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NOTE

Isoprenoid Quinone Profiles of the Leclercia
adecarboxylata KCTC 1036"

SHIN, YONG KOOK, JUNG-SOOK LEE, CHANG OUK CHUN,
HONG-JOONG KIM, AND YONG-HA PARK*

Korean Collection for Type Cultures, Korea Research Institute of Bioscience and Biotechnology,
Korea Institute of Science and Technology, P.O. Box 115, Yusong, Taejon 305-600, Korea

The isoprenoid quinone composition of Leclercia adecarboxylata KCTC 1036 was determined by us-
ing high-performance liquid chromatography. L. adecarboxylata KCTC 1036" are characterized by their
production of both ubiquinone-7, ubiquinone-8 and menaquinone-8 as major quinones. It is clear that the
analysis of isoprenoid quinone profiles provides a new criterion of great promise for identifying Leclercia

strains.

The genus Leclercia first isolated from foods is a
member of the family Enterobacteriaceae, formerly nam-
ed Escherichia adecarboxylata, on the basis of its IMViC
test and yellow pigment production (9). In 1972, E. ade-
carboxylata was described as a synonym of Enterobacter
agglomerans (4). On the other hand, F. agglomerans is
very heterogenous in terms of biochemical reactions (5)
and DNA hybridization studies (2). In 1986, Escherichia
adecarboxylata was phenotypically and genetically dis-
tinguished from Enterobacter agglomerans and transfer-
red to the newly created generic name Leclercia which
has only one species, L. adecarboxylata (12). However,
identification of genus Leclercia remains problematic due
to limited taxonomic information.

Chemotaxonomic analyses have proved of value in the
characterization of a wide variety of prokaryotes (6).
These characteristics are of increasing importance in the
delineation of prokaryotic taxa (11). The value of isopre-
noid quinone analyses had been discussed by Collins
and Jones (3). In this report, the isoprenoid quinone com-
position of L. adecarboxylata KCTC 1036" (T=type
strain) was analyzed, and the results are presented and
discussed.

L. adecarboxylata KCTC 1036" (=ATCC 23216) was
obtained from the Korean Collection for Type Cultures
(KCTC), Korea Research Institute of Bioscience and
Biotechnology, Korea Institute of Science and Tech-
nology (Taejon, Korea). The strain used for quinone
analysis was cultured aerobically on nutrient broth
(Difco 0003-17-8) at 30°C.
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Cells were harvested from cultures at the early sta-
tionary phase of growth and washed with 1% saline solu-
tion. Quinones were extracted with chloroform/methanol
(2:1, vv) from fresh wet cells (7), evaporated in va-
cuum, and purified by thin-layer chromatography (TLC)
on Merck Kieselgel 60 F,, plates (20X 20 cm, 0.5 mm
thickness) using a mixture of petroleum ether and diethyl
ether (9:1, v/v) as the developing solvent. Quinone
bands were detected under short wavelength ultraviolet,
scraped from the TLC plate, and recovered in acetone as
previously described (7, 8). High-performance liquid
chromatography was used to determine the isoprenoid
quinone composition of the strain. The analytical sys-
tems used were as follows: instrument, Hitachi 1L-5000
LC Controller; pump, Hitachi L-6000; column, YMC-
Pack ODS-AM (4.6x 150 mm, YMC Co., Ltd., Japan);
column temperature, 30°C; eluent, methanol/isopropyl
ether (3: 1, v/v) for ubiquinone, methanol/isopropanol (7
:5, v/v) for menaquinone; flow rate, lml/min. Ubi-
quinones and menaquinones were detected by moni-
toring at 275 nm and 270 nm, respectively, with a Tosoh
UV-8011 detector. Data were analyzed by using a Hi-
tachi D-2000 chromato-Integrator. In this study,
ubiquinones and menaquinones with n isoprene units
were abbreviated Q-n and MK-n, respectively.

Authentic ubiquinones were obtained from Sigma
Chemical Co. or prepared from known bacterial cultures.
Menaquinone standards were prepared from known bac-
terial cultures.

Fig. 1 shows the separation of ubiquinones (a) and
menaquinones (b) by HPLC. The quinone compositions
determined by HPLC are shown in Table 1. L. ade-
carboxylata KCTC 1036" were characterized by their
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Fig. 1. HPLC chromatogram of (a) ubiquinones and gb) mena-
quinones from Leclercia adecarboxylata KCTC 1036 .
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Table 1. Quinone composition of Leclercia adecarboxylata
KCTC 1036".

Ubiquinone Menaquinone

Strain homologue (%) homologue (%)

Q6 Q7 Q8 MK7 MK-8
g 1w s 5w

*Data were represented as percentage of total peak area.

production of both Q-7, Q-8 and MK-8 as major qui-
nones. The family Enferobacteriaceae strains contained
Q-8 and MK-8 as major quinones. Gram-negative ma-
rine rod bacteria, Shewanella contained Q-7, Q-8, MK-7,
and methylmenaquinone-7 as major quinones, apart from
S. hanedai 1AM 126417 (Q-7, Q-8, and MK-7) and S. pu-
trefaciens 1AM 13596 (Q-7 and Q-8) (1, 10). Therefore,
the presence of Q-7, Q-8 and MK-8 has not been ob-
served in any members of the family Enterobacteriaceae
except L. adecarboxylata. It is concluded that the
analysis of isoprenoid quinone profiles provides rapid
and clear criteria to distinguish Leclercia from other
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species of Enterobacteriaceae.
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