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1ne present stuay reports tne novel pnysiological tunction ot dissimilatory perchlorate reduction by
two strains JB101 ‘and JB109 isolated from a sewage treatment facility in Incheon, South Korea. The
physiological data of the isolates showed good correspondence with the members of the family
Entergbacteriaceae, The partial 16S rRNA and 168 rDNA sequence ot strans JB1Q1 and JB109
showed similarity of 99.8% to Citrobacter, amalgnaticus and 98% to Citrobacter farmari, respectively.
The study infers toward possihility. of . Citrobacter. spn. to form . an, important group. of dissimilatory
perchlorate reducers within the ¥ subclass of, Prpteobacteria pecause the majority of ihe, known
members belong o two monophyletic groups .namely .Pechloromonas and. Dechlorospma in B subclass
of Projeobacteria. .
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2 Age} vefAlzol glo] AbsbA| 2 o] 4= = perchlorate= 17He] FHAtAlel oJgF 8.2 =9 o4
S AgAsle] ZE 9] AR v, 6 mg perchlorate/kg body weight-day?] FXollA Ql7ke] I
o] XHAQ] AlE e ¢ qlvh vlF Ag}Eole] Department of Health Services< perchlorate<]
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7] wigell, o}x] BANA Citrobacter spp.d] d¥-L FA3] w3A]A] Wsich3) £ AFM= F
strains, & C. amalonaticus JB1013} C. farmeri JB109E ¥-2]3}¢].0.m, ©]3}4 perchlorate 3172
%93 group®] 3} }E Proteobacteria®] Y subclassel] <& Citrobacters] %%WWH@&
g, 5 strains®] ofAbe} F-EAH] fAH EAe g A7-E FPssich
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Inoculum and Medium ¥ Ao JAFHA] S sk daie]de) 13 Az ¥ AHE J4
A5} A Ao o)4slsion], RE Al¥-S standard anaerobic techniquesell &8 =%t}

Isolation Strains®] 22]7} N;:CO.:H(85:10:5)8) 7}~ ZA S z+= anaerobic glove boxel|A] 3-43]
ulE gl oi<xql 343} alternate plate-tube methodel] ojs) 3i=lgic).

Morphological and metabolic characterization Cell morphology?] <18 ¢13l 96 A|ZHget wiots
2 3AE isolatesol] tha] SEM(scanning electron microscope, Hitachi S-4200) &g S3sigion,
z}=3}l%] BIOLOG MicroStation system(Biolog Inc., Hayward, California)®} carbon-source utilization
MicroPlate techniqued ©]-438}%] “metabolic fingerprints"& #el3dlsict.

Amplification and partial 16S rDNA sequence determination ¥ 37-ol|x ¥2jg v]WEE9] 16S
DNA sequence?] -frAlAdS &eldla 5317 $18 Aol 43590, sequence similaritiesE %}
2l3}7] ¢J%F DNA databased #7] $]3l, BLAST programs5)7} o]-€-E it}

Perchlorate reduction Perchlorate 3ol g 3]34] AL $js), 20 mL] mediumel] 2.5%(by
volume)2] AlZ-glo] o]LEg] o, 30-34C2] LT olx] FHK100-125 rpm) vleF=] it} Sodium acetate
9} sodium perchloatels 7tz MAFZo Aok =AM oF 1:19] FANZ o]l&= ).

Chlorite dismutation Chlorite dismutase(CD) &49] &z, 93], 28]z 2% 3 P4 L g
7F3k7) sked, YAIE-2](10,000 rpm; 108)ol] 2ols] FH]H cell pelleteZ 2] %(0-807C; 5 min)el
A FHa A did x99 <d3E FHrislgoh 84 FALS AU {5 o8 AA s

2.2. Analytical methods

Perchlorate, acetate, -8} nitrate ¥4 $13F A55S 10 27 94152)(7,000 rpm)ol] sl Fu

Hodck LS 2 w2 ok Ak

Fe

Table 1. Analytical methods

Items Analytical methods Remark
perchlorate Ion chromatograph (DX500, Dionex) TonPac AS11/AG11 columns

acetate Ion chromatograph (DX500, Dionex) IonPac AS11/AGI11 columns

nitrate Ion chromatograph (DX500, Dionex) IonPac AS14/AG14 columns
cell density Agilent 8453 UV-Visible spectrophotometer

23, Al

Morphological characterization C. amalonaticus strain JB101(0.6-0.8x1.0-2.5 um)3} C. farmeri
strain JB109(0.3x1.72 um)+= 25 $%Al¢] 33 Fig. 14|42} o] Gram-negative ZHto]gict.

JB101
Fig. 1. Scanning Electron Micrographs (SEM} of the isolates.
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Amplification and partial 16S rDNA sequence determination and Metabolic characterization Blast
program-S- ©|83%F 16S rDNA nucleotide sequences ZI}+= strain JB101> C. amalonaticus$} 99.8%,
JB1099] A% C amalonaticus®} C. farmeri 25 98%% FAME 7KXW, F strains7}
Proteobacteria Y subclass®] Enterobacteriaceae}ol] <3tth= Z1& #elA A F¢ich 9, &4 o] 4
o] 7]%3%F AgubHlo] Citrobacter spp.d] A gz A3EH EAS lsl= A} woin
B s W&ell,? BIOLOG wjA]& ©]43§ Gram-negative HF-8-of thdt Al§ Fol, & strains®} tha}
e s Hrrekdct A A} strain JB101- 2 Type strain Citrobacte. amalonaticus®}t 99.8%2]
AH3& 7}A]w, strain JB109+= C. amalonaticus®} C. farmeriol| Z}7t 2%} 98%2] FAMdS Ho C
SarmeriZ E7E T UST & T Uk

Perchlorate reduction Strains JB1013} JB109¢] 2)&+ AIA3} perchlorate ol gt Al A}
strain JB1012] AA4w = JB1099] 75w} wekow] A% perchloratee}s} vl 3le] cell density7}
7kt ok

C. amalonaticus strain JB1010] o2} ZZ o A] perchlorate o] T3F 384 A4}, pH 6.0-8.5
oAl strain JB101 10-11 mM perchlorateE 65A]7F ojWol| kA 3lA AAs g o, pH 5.5¢ pH 9.0
qx= Zt7b 55%9) 65% ©)&+e] perchloratewte] A|AF gt} =]}, 28-37C2 2%olx AAte] 713
gtalg] o, sodium azide(15 mM)el| 2Js A3AF3} perchlorate 3HJo] 2+A3] A=} &3, A4
7+t perchlorate®] #¢leol]l A$-=EW strain JBI013} JB109 =F= tehe] Ax}ZodAQl nitrated
AAZL & gdo, 2447k o]Wel nitrate U5 3] E-3}o] perchlorate Bt} WA nitratedE A|AT
T AE Aoz eyt

Chlorite dismutation 48 A7} wjoFs FF2] ASoa] CD #Ado] ¢l%l7] wFoll strain JB1019)
chlorite dismutation(CD)ol] Fteddl= &AJ} cell-boundol] ZA3}n], 0-50C¢ %A chlorite 7}
% 10& o]Wel| chlorite® dismutationd}:= FHo] v AR WA 60TColAdE 49 &
AR w7t BAP AT, oA 25TE FAZL FAAA TR A4S 35312 Z3o

sz

1) AFA E2|® strains JB1013F JB109 olgt 16S rDNA sequence #4723} F strains=
Citrobacter amalonaticus$} Citrobacter farmeri genus$} ZtZt 99.8%%} 98%2] frAlAd & Hoith

2) C. amalonaticus JB1013} C. farmeri JB109& perchlorate® A7l HHo] qlod,
Proteobacteria V subclass®] 823} perchlorate 37 152 AT = Ut

3) C. amalonaticus JB1012] chlorite dismutation &EAE W& W] &X(0T-50T)ellA #ALE H
A& 4 )l

4) C. amalonaticus JB101-& perchlorate9} nitrateS AL 2 FAlo] o] 43 4 glon, APAs
perchlorate R ths= nitrated] A7} A &=l Aoz v zch

£ A7 @AY EA47) 29 7(R05-2002-000519-0)2 11 02 3548
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