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For characterizing the radiation-resistant Aeinetobacter strain FO-1 reported in the previous
paper (1on0), we investigated the structure of coll walll the cellular fatty acd composition. and
the detailed taxonomie cliaracteristics, The results denoted that the cell division oceurred by
simple constriction with the formation of a xheht septim and the intermediate dense laver between
e outer membrane ool the plasma membrane wax seen, the main componenis of the cetlular
fatty actds were oleie aed, padmitie aeid, and palmitoleic seid, and thay the strain was tolerant to
sl and could not produce acids trom ecllobiose, melibiose, laetose, and ribose,

1 the previous paper (Katriyants of el 1980) we reported that the gram-negative
bacterium strain FO-1 isolated from tampon’s cotton sterilized by ganuma radia tion
denoted the Dy value of 220 krad inadr eqmlibrated 0,067 3y phosphate bhuffer and
belonged to the genus denctobaeter from the taxenomie characteristies: Coceobuciilus
(pleomorphic), acrobic, nonmotile, non-sporeforming, catadase-positive, eytochrome
oxidase-negative, non-fermentative, resistant to penieillin de,

In this paper. we deseribe the structure of the cell walll the cellular fatty acids and
the further taxononic characteristios of the strain FO-1

Conecerning the radiation-resistant deinclobacter, there have been a few papers
(Feorseey and Gravee 1968, Gravewr and Tooryeey 1971 Weren and Maxey
1075). "They reported in detail the fine structure of cell wadl, but no detailed taxonomic
characteristios,

Materials and metlods

The intact cells obtained from cultivatine with nutrient broth for 3.5 hours at 30 5 were {ixed
by the glutaraldehyde osmume procedure deseribed by Graverr  and Foonseey (1066),
After embedding moepon S120 thue sechions were et on a altramicrotome JEOL UM T,
Sections were stained wuiv utamy b acetate aud lead eitrate. Election microuraphs were taken vith
ancelection microscop s Fpot G EM 00N, aperating at 100 kY and at instrumentad magnifieation of
RITTUTTS

The cellnlar fatty acid composition was determined by gas eliromatorraphy in Sutaapzr gas
chiomatosvaphy apporats GAMPE asier a0 3 nwlass colunan of 150 dicthvlene-glveol sueeinate
coated on S 1o nesle chioomosorh GAW under an sothermad ran at 2000 €0 The samples for cas
chromatopraphy were prepared by the method reported in the previous paper (NESHIMURA of al.
IRNUR

The cinbon assinalation tests were carried ot with the followine medivme: NHONO, 032
K HPO 020 00 MeNO 7 H.O o 00 0 NaCL 80500 Moo 7110 00010 0 earhen source 10
pH o0 The onvidation dermentation tests were carried ont aceordime to the Hean and Leiesox
method (19030 The nitrate reduetion tests were performed tor both socetnate-mteite medinm atd
casitone mitrate nedme Methods in veneral nse were eraployed iu adl other tests, The opuineal
temperatore toeerow th was measared after wacuhatine for 16 howes i nutrient broth with Toyvo
Rugaku Samevo Tempotature Gradient Model TNS80 Cidinves were menbated at 3070 exeept in
the case el the teiuperature test for vrow th, Guanine plus ey toane content of DN A was edeudated
from the melting tenpescture ¢ of purited DN Lvssol mtaet cells was done by sodium dose.
evbauthate (SN ae 60 ¢ The panfication of DN was performed by the pli @ phenot butter
treatment of Saro and Mrewy (1963).

B Present addreewss Natonad Commiion of Momie Enersy of Areentima, Intense Sourve of
Radintion Dopastient, Vvl Bahertador 2200, Buenos Aiees, Argeatima
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Fig. le
Fig. 1 (a). Mictograph ol vadiation-resistant strain FO-Taownafter 6 heat 30 °C on nutrient agar
mediu and stuned by ervstal violet, Flonsate form and plamp form are seen.
(M. Electronmicrocraph of thin section of colls of strain FO-1 Celb division by constriction with
formation of o sleche septum (5) and fibeils of nuclear regions (ny are seen.
(). Electron nmicrographoof the some st Intermediate dense tayer () between outer membrane
{om) and plasia membrane (pm).

Results and discussion

The micrograph of the stratn FO-1 stained by ervstal violet ix shown in Pie, 1,
The cells are cocei, coccoid vrods or <hort rods, and oceur mosty i pairs and oceasional-
Iy in clonprated cells,The cleetron nderographs of the strain are shown in Fieo b ihyand
(). Fiz boby shows that the eell division oceurs by stimple constriction with the for-
mation of a shphit septum. The fibrils of the nuelear regons have been demonstrated.

Fipr, L{ey shows the existence of an intermedinte dense layver hetween the outer
membrane and the plasma membrane,

The main components of the cellubae fatty acids in the steain FO-U were oleie acid,
palmitic ackd, and pabhnivolete acel (Fable D, This result cotneided with the vesults for
Aedndtobacter speces veported inour previous paper (NEIOMURA of al, TITH,

o Z. Ay Mihooblol, Bdovn, D
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Table 1
Cellular fatty acid compoxition of radiation-vesistant Acinctobacter 170-1

Fatty ncids I Ratio of content (9)
Dadecanoie acid (C..,) | 4.4
Tetradecanoie acid (Cy.0) : 2.9
Patmitic acid (Cy0) ! . 201
Palmitoleie acid () ] 18,0
Heptadecanoie acid (Chy i T
Heptadeeenoie acid(UCyq,y) 1 T
Stearie acid (Cyg) , T
Oleie acid (Crep) l 40,2
Linoleic acid (Cy.0) T
Unidentified | 1.8

Fatty acid oceurring in amounts less than 194 are denoted by ‘I

Taxonomic characteristies of the strain FO-1 are ax follows: Coccoid rods 0.6 to 0.7
hyv 0.8 to 1O wm. pleomorphic: plump form 0.5 to 0.9 by 1.2 (o LS wm, clongate cells
(1 g or more). Non-spore forning, non-capsulated, non-motile, gron-negative, none-
acid-fast,

Nutrient agar colonies: eircular, smooth, stightly convex, entire, glistening, opaque,
vellowish gray,

Nutrient broth: moderate growth, turbid, pellicle. slight sediment,

Nutrient agar slant: moderate growth, filiform, ghstening, opague, vellowish-gray,

Clatamate agar stant: moderate growth, filiform, yvellowish-white to pale yellow,

Litmus milk s acid coagulation. no reduction of hitmus. indole and hydrogen sulfide
not produced. Methyl-red test and Voges-Proskauer test: negative, Aeid, but no gas
fromarabinose, xvlose. rhinnnose, galaetose, glucose and mannose: no acid and no gas
from ribose. cettobiose, melibiose, lactose, fructose, maltose, suerose, trehalose and
raffimose. Arabinose, xvlose, galactose. fnmarate. acetate, citrate, malonate, suecinate,
lactate, L-atanine. Jeucine, argimine, glntamate, aspartic acid, asparaginate, J-hydroxy
butyvrate, trideeane, hexadeeane, kerosene and ethanol axsimilited. Rhaomnose, gha-
cose, mannose, cellobiose, lactose, suerose. trehalose, maltose, raffinose, adonitol,
duleitol, mannitol, sorbitol, gluconate, g-alanine, decane and methanol not assimi-
Iated. .

Celatinase, urease, phenyl alanine deaminase, lysine decarboxyvlase. ornithine
decarboxyluse and eytochrome oxidase: negative, Catalnse and arginine dehivdrolase:
positive.

Nitrate reduced to nitrite in succinate-nitrate medium, bat not reduced to nitrite
in easttone-nitrate medinm,

Penteillin resistance (100 §U): positive.

Hacmolysis (sheep blood): negative.

Optimum temperature (Fig. 2): 27 to 30 °C.

Ntriet acrobie,

Cuanine plus evtosine content of DNA 1159

Comparing the data of strain FO-1 with those of the (ype strain of AL caleonedlicus
ATCC 23055 the main taxonamic differences can be shown, Especially, the faet that
the strain FO-1 could not produce acids from cellobiose, Tactose. melibiose and iibose
i= important in the taxonomy of the dedwclobacter species, Hran and Bgese (1H6R)
reported that 120 strans of Bacterinom awiteatum (AL ealeonedticas) produced neids
from celfobiose, lietose, mielibiose, and ribose, Groanpr (0971 reported that 235 steains
of Aeindobacter wdtretun (AL caleonecticnsy produced neids from Inetose, Nismaena
and hizeka (1976) veported that the three strains of hydrocarbon-utilizing, tlavin

v
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Fig. 2. Growth of radiation-resistant strain FO-T and type strain ATCC 230535 of Aeinctobacter
caleoneetivns after 16 hr imeubation at different temperatures o cstrain FO-1. e strain ATCC 230535

nueleotide-forming Aeindlobueter awitredum (AL caleoaceticus) produced acids from
lactose and ribose. From the negative reaction with these suears and the resistance
to salt and radiation, we consider that the stratn FO-1 should be understood to
represent species separate from oL ealeoaceticus,

Table 2
Different charneteristies between radiation-resistant Aeinelobacter FO-1 and A, calcoaceticus
ATCC 28055

ATCC 23055 FO-1

Oxidation of:

p-Ribose -}- —-

Cellobiose -+ —

Lactose - —

Melibioxe - -
Assimilation of:

Tridecane — +

Hexadeeane — -+

Kerosene -4
Urcase o+ _
Gelatinase I —_
Easy Jvsis by 8SDS + _
Growth in o, NaCl broth - -}
Raditation resistanee — 4
Optimal temperatuee (7€) 30 to 33 27 (o 30
G 4 C content of DN (mokes ©) 41.0 14.5
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