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10,000-15,000 mg/Lo] o} FEY Zxo
ol AM B Y AAdA AAdE 2
1000-2500mg/L o] B4kl e Ffahn 2 WsEo] Ark: Aoltk
719 A ES EaEelsty] A A SdAE A AFHSAY FdAe
10ml 2] phosphate-buffered saline(PBS; 0.13M NaCl, 10 mM sodium phosphate buffer, pH
72) o] gof vortex ¢ & AE Este vAES FUAAZTH AT F 4
Sdg #Hste] BFeATh AlRE PBS o 9% IAF AL uAujx ) #Fs}o

2@ ngEE gtk

22 #el9 g4 a3 53
2od g4 779 EAS dolir] 31| standard methodE o] &3 1% &}
e Heol EAL A4S 53] Ay

23 B2l d529 DNA =3 PCR

aze wgslRE velsold Bd fABES waeo] g0y HHZM
247 59 iR ksl DNA F27& d}9on PCRo| /‘P%fﬂ?dq
DNA ZZ & 93} PCR-E primer 27f, 1492rE A}8-3}a] 16S IDNAS FH3}3 T

2.4 Nitrite reductase gene test

Jdutxlo 2 A7) E A B vAEL g3 uhgo] Yojd o HFHASEA
2 nitrate reductase, nitrite reductase, nitric oxide reductase Z} nitrous oxide reductase
o] &40 &S wh=th o] Fol nitrte reductase & FAY-EA] 7 P4lo] He
RO NOyold NOZ dolrte Aol Zgake daolt}’. nitite reductase@E
nirS (cd-NiR)S} nirK (Cu-NiR) 3] F 7kA2 Y¥rojxn B dAFodre Fd 7|
MEo] 7}A nitrite reductase S-S FHFE dotr 7] I8 primer nirK1f, nirKsr 5
7HAE Abgetel PCRZ EAEY.

25 B3 #59 AR 4

zbzto] Rglwlold #FE total DNAS $%3F 3 PCRE 16S 1IDNAE F s}
sequencing 2418 A A8} H T} sequencinge- thtel Zeolo] E4E oty ey 1
e upelo 2 BLAST (version 2.0)$} Sequence_Match (version 2.7)& ©]-&3le] 67}
F2e) drlMae LAs
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3.4 %%

31 24 njAE 249

Hke 7)o A B oz sample2 TA]|A o] =TF =] anaerobic chamberE ©]-&,
30T A 597 vieksk Tk v & %O o AEESo0] wjx| $el single colonyZ2 &~
gqon o5 F 2¥E0g Hole & 67]9 colonyS AEsfe A Jul =) 2] Al
Wore =8 a4 Rostgth 2ad 67kAe FFE dvid BEE 5 e e
=7 o pIe AP Mz g sAER FAHUR o 67}1]9} FzE2 7}7}
strain 4ML, 8ML, 9MS, 10MSB, 9US, IOUSE}El o8& #HH
=72 Table 1] UeEhd ule} o] &= & 6% E5F :1%3 &40 2 rod typel
2 9wtk 13 IC, GC #4128 F3i NOzA sk Ny gas A4S 53 22 &
oate ngEolgte Ae AUsach

3.2 Nitrite reductase gene test

2o AFEE o] nitrite reductase = nirS(ed;-NiR)$} nirk (Cu-NiR) e 5 7HA
2 roiAn B AgeAE BeHolz zztel vgEe =% AH8ste] Ei=o
A g Eo] wANSe] 7|62 & 4 EAE Folugith Table 29 HEhiold
AL ww 10USS AL UrA 57HA #F EF wirk yped 7ML = Ae®
gl= o] Mt

Table 1. Description of denitrifiers isolated in this study.

N

Source Gram

sample type Isolate Straining Cell morphology Colony morphology
Sulfur 4ML - rod round, small
MCR particle 8ML - rod brown, small
Bulk 9MS - rod round, white, pulvinate
liquid 10MSB - rod round, flat
Ulsan Sulfur 9US - rod round, big
pilot plant particle 10US - rod transparent, round

Table 2. Biochemical and genetic characteristics of denitrifiers isolated from sulfur-based
denitrification process.

Isolate Electron donor - nir gene
thiosulfate S nirk

4ML + + +
SML + + +
oOMS + + +
IOMSB + + +
9uUS + + +
10US + +

* SO; elemental sulfur
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33 £ 9AnAEY Y

22 vdEe] ot o A%e 53S el 250X total DNA = 165 1DNAE
SZ3la] Applied Biosystems model 373A DNA sequencer (Foster City, CA)% =3 zt

59 F7IMEE B3 o] 974 E-g Ribosomal Database Project (RDP) and
GenBank databases & ©]-83}a H]x, T3t Table 3094 16S IDNAE H] w3l
A8

16S IDNAE 1.5kb 1;.‘:% A% Aol ofz}t l?—%ﬁg,g 109 o)A} 536 v}x}n}
F7IME & AT 72t 759 EVIMES

Z.2. Beta Proteobacteria 01] £ e 4 AT 5‘”:'55} 10US, 10MSBE A 9|3}

Table 3. Phylogenetic position of the denitrifiers.

Isolate Closest phylogenetic relative si::i?arng(;) Phylogenetic group
4ML Alcaligenes sp. strain F4 (AF380161)* 99 Beta Proteobacteria
SML Alcaligenes defragrans isolate TI4(AF508102) 100 Beta Protecbacteria
9MS Alcaligenes defragrans isolate TJ4 100 Beta Proteobacteria
LOMSB Unidentified bacterium rA9 (AB021360) 100 Beta Protecbacteria
9uUS Alcaligenes defragrans isolate TJ4 100 Beta Proteobacteria
10US Uncultured bacterial clone TFBMH (AF390951) 99 Gamma Proteobacteria

*GenBank accession number.

4. 4 2

O

L 9g olgake 29 THL =
HEo 2 R}A|EE strain 6714
OMS, 9US 4% Alcaligenes sp.

13 ¥kg-7] oA &2 nAES S UAA F
A4k 10US, 10MSBE A3k 4ML, 8ML,
2AH3E #AZE AATh

I

1o

2. BYyt F 671R]2] 452 23 uk8o] B3} enzyme (nitrate reductase, nitrite
reductase, nitric oxide reductase, nitrous oxide reductase) Zof ZHA7} 7pAAC B HEH
NO,—NO WA oA 713 dla]o] Z&= nitrite reductase 22} nirk type-2 7FA] 3L S
Atk ol RS BeHH gt dE o] g EE FYT £ Qve AL 9
alkia=s
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