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TEve} e e 71E 9 B2 AAES T3t
T 54& 7HEZR 719 29 £8A 387 A4 SBR
(sequencing batch reactor) FH-& o83 ST e AYLF
AA gt FAHE A kD). TS A&HA L HJF3}
o] Frke) ARE Ai AALEE U s ge &
A7y A7 Jot. s AT A3z 18 ERE1e) 9
A, 20073 WRT FAVIES AHEE S8 TNS 20
mg/L olste]n], 7IERXHL 60 mg/L odtoltt. 31A]%t 20083
149 19%€ 7[EAYE TN 7]F0] 20 mg/L o|5t2 Z3hgt}.

3ol EAGE AAAE F FEYMY i) B FE
A8k low, MESH ALA A AL gasbks-
o) o3 FPATH9). 53] Arkshike-2 Flex2) Al 4 &8
AAAATG o] 27]9h8-& BB - Fasjrhe, 21). A
Ahig-2 ¢Ryol 4438l Al (Ammonia-oxidizing bacteria;
AOBYl &J3) YEUoKNH, Y} oFdAFA(NO, )2 Z AbslE = 7
A3} o}AAld A3} AT (Nitrite-oxidizing bacteria; NOB)Yol| 2]3)
oFAA(NO, Yol AAE(NO, O R AlslE = Fpgo g R
= Lo}l A8} A&  Nitrosomonas, Nitrosospira (B-Proteo-
bacteria), Nitrosococcus (y-Proteobacteria) 5-¢] €&HA UTH25).
o5 ATEFTHLE A 15E HAEH, universal
primerE ©|-&%+ 16S (RNA #34}te] PCR FF ¢ EAAIESHH
o] 7hadith22). 2y oAk Aksl AlFE Nitrospira
(Nitrospirae), Nitrobacter (0-Proteobacteria), Nitrococcus (y-Proteo-
bacteria), Nitrospina (8-Proteobacteria)®] Y] T1H O 2 FHE| o]
ATERHOZ R o} 4kal MarRo dasioh). o5l

*To whom correspondence should be addressed.
Tel: 82-43-261-3261, Fax: 82-43-264-9600
E-mail: donghun@chungbuk.ac.kr

29

1

A B AN Nitrospira®} Nitrobacter7} 43
2 4=A d3).

BESH seAgAdy AdsiAd 2A
E3 2 AGARRES zbe AN 54
HFHE o] 85 EANHRO RAYESE BAwe] Hgs)
th(10, 12). W&}A ZE o= Denaturing Gradient Gel Electrophoresis
(DGGE)®} Terminal Restriction Fragment Length Polymorphism
(TRFLP)# Ze FAAAEE o183 i3 Fiuorescent In
Situ Hybridization (FISH)% 2-& &3 G4 Whio] AM&H 1 Q)
o} o]F FARAES o83 HS AlE 23 E40NA 7ol
AHEET glow, 53] TRFLP ¥4%¥& DGGE ¥AgRt} 7
A Y 3o 2 HHEE Yele Aoz dEA ok
(15).

B grelMe 2 88 AAE A8l FielA AdEn
A& biological nitrogen removal (BNR) A]2&]2] opaite] A
3 Al 2R BA4L sk H4E4 RZ A3 uEgd
Edited biological aerated filter (eBAF) A]2~El, Nutrient removal
laboratory (NRL) AlZ:%l, Rumination type sequencing batch
reactor (TSBR) A|=F1¢] AAshikg-zolx AlgHE 3ok
T-RFLP ¥ 2 terminal restricion fragment (T-RF)$] 16S
IRNA G71XEEHYE o83t ofd it dslagel 934 A
T 28 3 23 7 £4E 58 BNR Al2E9] AEAQ0 A

2] $4E A% T8 Aol dE HEE AlgstuAt dot
e o Wy

NN
Jeold £48 484 F2e A 74 BNR Alxawe)
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AdsbEzoA AEE AF3ATHEFg. 1). A HA A
e AistAde] Fag AAE 0|83t dRshs Ul
BAF 3% WA eBAF A&go|t}. Aalgiurg-z o)
F Rye o 75 Lol 1 F 40%5 HIEHEF 2,000 mY
m® o1, AZ 2~3 mml Y LE ZE2E A (Expanded
Polystylene) AZ FZSIPh FAH F7= 23)/day=
Zk g3 oF 2027 FYIFAT. F WA A2HE E
DEPHANOX A9 AMEIVZE 18 7|z} AEI|Z2
ol AaAASE BHoz mehd NRL Al&Eo|dt A
28F 6.76 mYdaydl FAE TFstA. AdEprEzol
A% F354 @AE Linpor (12x12x15 mm)gleH, =2
< oF 18%ATE 28]lal Al WA A]2%e SBR FAl
7S A 88 SBR Al&=H A 7]1E9] SBRIAIA=
2] FY3 Fu9) Ake2E shy o Fof F-3AF
AETE ARER olFHEa, Az At Bt TUY
A7t E e ¥EE fYET Ale"oldt. Z2ke] SBR

A)
B) niuens
=
| Qrganic matter T_a
o =y
E{ﬂtnent “Clarifier @ Reaeration
tank
T
Wl\
Waste sludge
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Fig. 1. Scheme of Biological Nitrogen Removal (BNR) systems. (A)
Edited biological aerated filter (¢éBAF) system, (B) Nutrient removal
laboratory (NRL) system, (C) Rumination type sequencing batch
reactor (rfSBR) system. Check marks indicate the sampling sites of
nitrification reactors.
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e E oladFAE AR, g2 7.8 Lot At
kgl 2% wlle 2717} 12x12¢15 mme) ZE)$-dgk
(polyurethane)S AHESIH 0, THE&-2 oF 20%2 3ttt A3}
ZE A3 gz HE5S HAete ErE AEHA ST
Z} BNR Al&Hlel A-8d Foge AFA g axed
o] #4l #HeAon, FAol AstE Fo BHA S} FH
Agg AT FdTrt FEFY F254L TCOD,
SCOD.,, TKN, NH,*-N, PO*-P, TPE Standard Methods (2)
o Fato] A8

AHF A8 WS FE317] A8t bead beating WHE
HEsto o]t dth14). FAAIRE JAAEE84(137 mM
NaCl, 2.7 mM KCl, 43 mM NaH,PO,, 1.4 mM K,HPO°l &
BA)A A8 A tH(Vortex Genie 2, Scientific Industries, USA).
DAL (14,000xg, 108, 4°0)3t 58 SAA 5 FAAE
o 0.1 mm zirconia glass bead (Biospec, USA) 0.5 g, phosphate
buffer (100 mM NaH,PO,, pH 8.0) 300 ul, SDS solution [10%
(wfv) SDS, 100 mM NaCl, 500 mM Tris-HCI, pH 8.0] 300 ul,
chloroform:isoamylalcohol (24:1) 300 S ¥, microtube mixer
(TOMY SEIKO, Japan)Z ©]-&3l 78 <t wfsidrt. 94
g ABE AAER (14,0008, 15%, 4°0) T F, FEAS F3)
& phenol:chloroform:isoamylalcohol (25:24:1)3  chloroform:iso-
amylalcohol (24:1)& FAUE 2 13 AElstgdul. A& &
%9] cold isopropanol™} sodium acetate (£ F= 03 M)E I
ZFlaL -20°Coll A 3AIRY o) WRJEte ks A AT A
£ (14,000xg, 30, 40T F, AGEZ AH3}t ARAA
N FHES AW FE2E YIS Ulraclean™ DNA
Purification Kit (MO BIO, USA)Z A A8}, 0.8% agarose
geloll X H719E 3t &lstdct.

T-RFLP 24 & 9|8l o] S

Nitrobacter T3 2] 16S IRNA A2} S 27FB (E. coli
numbering 8-27; 5-AGAGITTGATCMTGGCTCAG-3)9} NIT3
(E. coli numbering 1035-1048; 5-CCTGTGCTCCATGCTCCG-3")
primer & AMSSFATH?28). Nitrospira T3 2] 1658 rRNA 4
2} ZZo) AMS-H primers 27FBS} B Aol 2 A
Nts0687 (E. coli numbering 670-687; 5-GAATTCCGCGCTCC
TCTC-3Y°]}th. T-RF #&& %3+ biotino] 2F primer
2TFBE AH&-3tATH PCR ¥HE-E9 AL 1x ¥H--8-<(100
mM Tris-HCI, 400 mM KCl, 1.5 mM MgCl, 0.5 mg/ml BSA,
pH 83), 160 uM dNTP, 0.3 uM primer, =3 3J4K10~100 ng/
w3 1.5 unit® Tag polymerase (SolGent, Korea)Z 3 7}3}4]
% 50w EFEL =AU PCR WAL 95°CH A 587
Z7] X8It F, 95°ColA] 30%, 27FB-NIT3 primer %2 56
°C, 27FB-Nts0687 primer %2 54°CllA] 30%, 72°ColA 184
303] WhESIAL, 72°Coll A 1027 ¥hEAIZ F FEAIZTH PCR
product= 0.8% agarose gelollA H7]|9F3le Qs o,
GENEALL PCR SV Purification Kit (General Biosystem, Korea)
2 AAst5ict
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T-RFLP £4

16S rRNA F3#2] PCR 5F A2 AFHAL Hhal
(TaKaRa, Japan) 5 unitS F7k8te] 37°CoA] 5AIZE Bt ¥hE-A]
ZAth 05x SSC &4Z8&M(75 mM NaCl, 7.5 mM sodium
citrate, pH 7.3)2.F 33 M| %% Streptavidin MagneSphere
Paramagnetic Particles (Promega, USA)2?} 1X SSC £5-89&
A7veted A2oA 102 TRt ¥ F 0.1x SSC 8-
o2 43| AHst TRFE 35313t 02 N NaOHE 3718}
o 527 ¥hEAIZ) & 0.1x SSC PEFB o Z A F5}, single-
stranded terminal restriction fragment (ssT-RF)TH&- 3]<=3}3 .
25% NH,OHE %I 65°CAl 1083 RE&AIZ) & A Ee
(14,000xg, 5%, 4°C)8}e] Streptavidin  MagneSphere Parama-
gnetic Particles®l|A] ssT-RFHE: H-2|31A T ASAE 208 <t
AF Azt dRYolE A A AT ssTRF A& 3.5}
loading dye buffer (95% formamide, 10 mM NaOH, 20 mM
EDTA, 0.02% bromophenol blue, 0.02% xylene cyanol FF) 1.5
uiE 4o 37 B 95°ColA AR F, AIolA AR 1x
TBE &3-89(90 mM Tris-borate, 2 mM EDTA, pH 8.0)2.82
#35E 6% polyacrylamide gel (acrylamide:bisacrylamide = 19:1,
0.7 M urea)?ll 4] 1,900 VE 2A17FE<H AH719%5-S sk 1Y)
%Eo] Bl Silverstar Staining Kit (Bioneer, KoreayS ©|-8-3}
o] 4319t} GelComparll program (Applied Maths, Belgium)
& o]43}9 Zt TRF pattern®] FHHAIS E431al, UPGMA
26) BE] dendrograme ZHA3LHTE SPSS v10 software
(SPSS Inc., USA)E ]85} TRF pattern®] AHPAS T
Az o2 Vepirh. £33 TRELP 23] #¢1¥ TRES 4
9} H]8-& o] &35} Richness®} Shannon-Weiner diversity index
& ASIATHS).

T-RF ¥7|MY 24

Polyacrylamide gellA] silver staining ®H2. 2 #Q1%E TRF
o] GrIME-s BX8}7] $13 amplified fragment length poly-
morphism (AFLP) S A8} ch28). AFEL Hhalol ©]
3] Ag® PCR A=A 02 N NaOH ¥H-3-7H8-8 A 9] 3o
ssT-RE £2]¢} 5Y3}A double-stranded terminal restriction
fragment (dsTRF)THS: 33l th ®-2]E dsT-RFS] Hhal-
adapterZ ligation¥t ¥, 27FB2} A2 primer; 5-GACTAGAGTA
CACTGICGATCGCG-3' %22 PCR £Z3}9t}. Hhal-adapter
£ Al primer; 5-CGATCGACAGTGTACTCTAGIC-3'9} A2
primerE Z}Z 25 uMA H7FEke] 95°ColA] 108 BES- &, A2
A 20 whg-3ted At 27FBS} A2 primer B ©)§
3 PCR AHEERE T sTRFE #E|3 &, 6% poly-
acrylamide gelollA H719F 3ttt 2 TRF bandE BTE
FAP] BReE ZEhlof, BvE 33 FHFE Y3 30°CelA
2A1ZF WRAHT AEdS FH 02 8t 27FS} A2 primer
Hoz AFEZEAY. AFZF PCR AHEL pGEM-T vector
(Promega, USA)O!| ligationd+ &, E. coli DHI0BO] HAAE A
Zoh L ¥ ampicillin (50 ng/ml)*] L3E LB (Luria-Bertani)

ol A Al 2 £ 31

agar palte (trypton, 10 g/L; yeast extract, 5 g/L; NaCl, 5 g/L;
agar 15 g/LollA A2 FE& FAT. AEE A2y &
£5<% 4O E T7 primer; 5-TAATACGACTCACTATAGG
GGCA-3'9} SP6 primer; 5-ATTTAGGTGACACTATAGE ¥
165 RNA @8-S FFst G71MEe E43AT 97IME
42 BaseStation™ DNA Fragment Analyzer (MJ Research,
USAYE o]}t

2

Rl Y4B XE| &2

Aol AR A9 #H4e) TCOD,& 217.2+30.8 mg/LoIRL
o1, SCOD2 96.6+21.2 mg/Lo|Att. TKN#} NH,*-N& 2}z}
420174 mg/L9} 34.5+4.0 mg/Lolth. & TPE 6.4£1.7 mg/
L, PO>-PE 25409 mgLelAth. 452 TCOD/TKN HI&
B 5201000, RG] 78S S8t Ay AES Y
3}4c}. eBAF Al2El2} TCOD A2 &8} SCOD 2] &&2
Z¥7t 87%, 85%8.2 ™, NH,-N 2] &2 93%Hh. NRL A
2HoA Z43 TCOD A& &L 91%, SCOD A &L
85%%T. 18] NH-N 2] E&-& 94%3t}. rSBR A|2Eo]
A= TCOD A8 &3} SCOD X &&°] 212z 89%, 86%A
o} NHN AAHEEL 98%Ath Al BNR Al FolA SBR
A=) NH, N2 ] &80l 7P &34},

Nitrobacter < OFEI &Y A8} M7l & 24

A BNR A"l A Nitrobacter T3 48 93 27FB<}
NIT3 primer %8 ©]&3}9t}. T-RF patterns #4413 A7}
738~741 bpS}t 341 bpe] T-RF7} A thFig. 2). 738~741
bp2} T-RF= A BNR AlZ=®lolA 47%~100%S] %<& Bl&-& 3t
28521, 341 bp2] TRF= NRL A|AE7} SBR Al2Hol|A
40%~53%2] Bl-&S AA|EHATE

Al BNR Al2=¥loA $-%¢ TRF bandS gelollA] #2]5t4
A7 Ee EAEIATHTable 1). 2 27 741 bpY) T-RFA
Nitrobacter?} 418 | 9& &)1} eBAF A|4H BReZ 2
LAr 5] TRF= Nitrobacter hamburgensis (CP000319)S}
97% FAFEE ABelch. T vhEE 4 £YAF Y TRFE
NitrobacterS ¥318= Bradyrhizobiaceae IHEHe] A<l Afipia
broomeae (U8T760)%} 97%2] FA=E 2t MEo|tt. ez
29} Whe-z 4 DAAES TRF= 2t} Nitrobacter sp. (L11662)
9} 95%, Nitrobacter 43} +A}3+ uncultured alpha proteo-
bacterium (AY921742)3%} 98%2] FAFEE YeRdch. NRL Al
doll X Jeld 741 bpe] TRFE §7] AME EA4% 2, vke=
1 8HX 89 TRF= Afipia lausannensis (DQ123622)9+ 99%
AR MEZ FRIFATE vk 1| BAAE9) vheE 2 898
Al59} FAAES TRF= E5 uncultured Nitrobacter sp.
(AYBT6607)%} 97~98% rAteH A EolUrt. rSBR A&l 741
bpY] T-RF|A X uncultured Nitrobacter sp. (AY876607)%t 97%
8 FAIES VEIL
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341 bp9] T-RFY] G71ME BXARNNME Nirrobacter?} F-A} Nitrobacter winogradskyi (CP000115)$} 100%9] FAIEE Zi=
T AEES AT NRL Al 9hgx 1 S92 59} &4 Aol ict.
2159l TRFE E5 uncultured Nitrobacter sp. (AY876609)2};
98% TAKE MER ERIHACH, kg 29] SMAIES} @A Nitrospira & OFEI Al M3 MR 2T 24
AlgddA ER1E TRFE 72 Akahikgo] Bt nitrite- 27FBS} Nts0687 primer 22 0|88} Nimrospira T8 BA1&
oxidizing bacterium (AY135357)% 99%, Bradyrhizobiaceae ZHFh) &t $H3E TRFE 345~368 bp, 270 bp, 246 bp,
9] Oligotropha carboxidovorans (AB099659)%} 100%2] FALE. 173~180 bp ©1A ™ (Fig. 2), Al BNR A2l 7-21%2] H]
£ UEbdth SBR A&SHME AFeA E1E TRFE &2 Jehdth $H3KE TRF bandE geldlA] Beldte 9714

A) B)
System :  eBAF NRL _rSBR System :  eBAF NRL _ rSBR
M1 2 3 4 5 6 7 8 9 b M1 23 456 7839
bp SRR i AN S P . RS o
TANTIBbp 578 .., . oo e . e
678— Nitrobacter 497 ——p 7 H o EE T A
497 —»
373 — o L B e i T %—345~368 bp
373— o o e N
341 bp 307 — Nitrospira
307 — Nitrobacter —_— e . 4 270 bP
s R : Nitraspira
252> 2520 o e e e - - -~ 0 o 246 bp
233 — 233 . - Nitrospira
e e G s R
202 . 202 . e . =
progee gy — . «—173~180 bp
Nitrospira
143 —» 43— o o s W e i o S e

Fig, 2. PAGE of the Hhal digested T-RFs of nitrite-oxidizing bacteria. (A) Nitrobacter group, (B) Nitrospira group. Lane M; Size marker, 1;
Reactor 2 solution of eBAF (eBAF2S), 2; Reactor 2 media of eBAF (eBAF2M), 3; Reactor 4 solution of eBAF (eBAF4S), 4; Reactor 4 media of
eBAF (eBAF4M), 5; Solution of NRL oxic tank 1 (NRL1S), 6; Media of NRL oxic tank 1 (NRL1M), 7; Solution of NRL oxic tank 2 (NRL2S), 8;
Media of NRL oxic tank 2 (NRL2M), 9; Oxic tank of rfSBR (rSBR).

Table 1. 16S rRNA sequence similarities of the representative bands in T-RFLP gels of Nitrobacter group

Sample® Length of T-RF (bp) Closest organism or clone name (accession no.) Similarity (%)
eBAF2S 741 Nitrobacter hamburgensis X14 (CP000319) 97
eBAF4S 741 Afipia broomeae (U8T760) 97
eBAF2M 741 Nitrobacter sp. (L11662) 95
eBAF4AM 741 Uncultured alpha proteobacterium (AY921742) 98
NRL1S 741 Afipia lausannensis (DQ123622) 99
NRL2S 741 Uncultured Nitrobacter sp. (AY876607) 98
NRLIM 741 Uncultured Nitrobacter sp. (AY876607) 97
NRI2M 741 Uncultured Nitrobacter sp. (AY 876607) 98
NRL1S 341 Uncultured Nitrobacter sp. (AY876609) 98
NRL2S 341 Nitrite-oxidizing bacterium MPN2 (AY 135357) 99
NRLIM 341 Uncultured Nitrobacter sp. (AY876609) 98
NRL2M 341 Oligotropha carboxidovorans (AB099659) 100
rSBR - 741 Uncultured Nitrobacter sp. (AY876607) 97
1SBR , 341 Nitrobacter winogradskyi Nb-255 (CP000115) 100

* Sampling site: eBAF2S; Reactor 2 solution of eBAF, eBAF2M; Reactor 2 media of eBAF, eBAF4S); Reactor 4 solution of eBAF, eBAF4M; Reac-
tor 4 media of eBAF, NRL1S; Solution of NRL oxic tank 1, NRL1M; Media of NRL oxic tank 1, NRL2S; Solution of NRL oxic tank 2, NRL2M;
Media of NRL oxic tank 2, rSBR; Oxic tank of rSBR
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Q& B3I tH(Table 2). 2 A3} eBAF Al2~Hl9] vhe-=x 2 &
AAgelA B21E 345 bpe] TRFE uncultured Nitrospirae
bacterium (AY921886)% 99%2] FAIEE Zte A golAth
NRL A|2®] 9hg-% 2 29X 59} SBR Al&EQ] AlgolA &
1% 368 bpe] T-RFE Nimrospira sp. (AF035813)9F ZHZh 96%,
97% AR A QolAtt 270 bpe] T-RFE £213F A3, eBAF
A28 whex 2 AN} GA AT TRFE uncultured
Nitrospira sp. (AY150907), uncultured Nitrospira sp. (DQ414439)9}
2 99%9] FAEE YERATH =3 NRL Al2F 9h3-2 29]
LA F T-RFE Nitrospirales bacterium (AY146671)3% 100%,
FA A8 T-RFE Nirrospira sp. (AJ224040)9} 82%2] FALEE
Zt= Aqgoled, 1SBRS T-RFE uncultured Nitrospira sp.
(Y14643)9} 99% FARRE A Fo|qdTh. 246 bp¥] T-RF #4143,
eBAF A|2H ¥h3-2 29| §AX| 59} EAAE TRFE 247}
uncultured Nitrospira sp. (DQ414436)} 97%, Nitrospira sp.
(AF035813)9} 98% F-AIGE A€ol Rith. NRL AJ2E] 9hg-2= 29]
LNAE T-RFE Candidatus Nitrospira defluvii (DQ059545)%}
95%9 HAIEE 71Fod, BAAE TRFE  uncultured
Nitrospirae bacterium (DQ451477)% 98% -frAFgH M &o)th.
rSBR A|2=E 246 bpe] T-RF= uncultured Nitrospirae bacterium
(AY921886)F 97%2] FAIEE zte= Aol 173 bpd] T-

= eBAF A|2E vhg% 2 fA|F o] TRFA Nitrospira
¢f. moscoviensis (AF155154)2} 99%, NRL Al2% Wk-g-Z= 2 &
HA1F 2] TRFNA uncultured Nitrospira sp. (DQ414436)<};
100% FAKEE M A& 181 28] 1SBR Al2¥Y] T-RF=
Nitrospira 33} A1t uncultured bacterium (AY375077)% 96%

oAty A At TR B 33

o] FARES vebich

CiXIIM EHE O] 88t M 28 &4

Nitrobacter T-83} Nitrospira ™39 TRFLP 278 TRAF3
S 2 (multi-dimensional scaling; MDS)oll 288} th23).
Nitrobacter T-32] MDS #4] 23} eBAF A|28], NRL A|&H,
1SBR Al2=Hlo] Zkzbe] | AEE o FUthFig. 3). wEbA Al
2" o] WZ Nitrobacter 39 Aol7} e HoE VERT
E£3 ZF A 2HlY] FEAE oA SRR FALES |
AA B FAETT U5 A4 JERTE. Nitrospira 73 24
Ao e SHA 5} FAAET} 22| FHEEE o FUL
o, 28742 Gkl 28| Nitrospira TR 0|7} Ve
FeaH UM s FAAEY AR &YX 5] FAER
O 5% ¥& Zo2 vehgth =8 Al BNR Al2F9] 3283t
olol 2%} Nitrospira T3 Aol AA] &9Jth

n &

TRELP B e AT 3 d7ol Bel AHdoh
Siripong 5250 TRFLP WS o] &3t #HFAElde
Nitrosomonas®} Nitrospira®t 22 AsAd F30] AL o
¥l g B OW, Terahara 5(27) F 53] WA Hik
shkg-o] 27| QAo AasAlTe] 57t S7RE Bt
a@ v TRFLPE o83 FFEAL 55U =27]9] TRFE A
et v B 93 A4 il TRFe Z7REe2
ZEFZE sfste g ouge] ot wWEkA clone library

Table 2. 16S rRNA sequence similarities of the representative bands in T-RFLP gels of Nitrospira group

Sample* Length of T-RF (bp) Closest organism or clone name (accession no.) Similarity (%)
eBAF2S 345 Uncultured Nitrospirae bacterium (AY921886) 99
eBAF2S 270 Uncultured Nitrospira sp. (AY 150907) 99
eBAF2M 270 Uncultured Nitrospira sp. (DQ414439) 99
eBAF2S 246 Uncultured Nitrospira sp. (DQ414436) 97
eBAF2M 246 Nitrospira sp. (AF035813) 98
eBAF2S 173 Nitrospira cf. moscoviensis SBR2016 (AF155154) 99
NRL2S 368 Nitrospira sp. (AF035813) 96
NRL2S 270 Nitrospirales bacterium K21 (AY146671) 100
NRL2M 270 Nitrospira sp. (AJ224040) 82
NRL2S 246 Candidatus Nitrospira defluvii (DQ059545) 95
NRL2M 246 Uncultured Nitrospirae bacterium (DQ451477) 98
NRL2S 173 Uncultured Nitrospira sp. (DQ414436) 100
1SBR 368 Nitrospira sp. (AF035813) 97
rSBR 270 Uncultured Nitrospira sp. (Y14643) 99
rSBR 246 Uncultured Nitrospirae bacterium (AY921886) 97
rSBR 173 Uncultured bacterium (AY375077) 96

3 Sampling site: eBAF2S; Reactor 2 solution of eBAF, eBAF2M; Reactor 2 media of eBAF, NRL2S; Solution of NRL oxic tank 2, NRL2M;

Media of NRL oxic tank 2, rSBR; Oxic tank of -SBR
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Fig. 3. MDS analysis of T-RF profiles of nitrite-oxidizing bacteria. (A) Analysis of Nitrobacter group, 1; eBAF system, 2; NRL system, 3; rSBR
system, (B) Analysis of Nitrospira group, 1; Media samples, 2; Solution samples.
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ABSTRACT : Community Analysis of Nitrite-Oxidizing Bacteria in Lab-Scale Wastewater Treatment

System

Soonjae Jeong!, Sang-Ill Lee?, and Dong-Hun Lee'* ('Department of Microbiology,
“Department of Environmental Engineering, Chungbuk National University, Cheongju 361-

763, Republic of Korea)

Nitrogen is one of the major pollutants that should be removed by wastewater treatment systems. Biological
nitrogen removal (BNR) is a key technology in advanced wastewater treatment systems operated by bacterial
populations. Nitrification is the first step of microbiological processes in BNR system. Ammonia is oxidized to
nitrite by ammonia-oxidizing bacteria (AOB) and then nitrite is subsequently oxidized to nitrate by nitrite-oxi-
dizing bacteria (NOB). The diversity of NOB in nitrification reactors of 3 BNR systems, Edited biological aer-
ated filter system, Nutrient removal laboratory system, and the Rumination type sequencing batch reactor
system, was investigated by terminal restriction fragment length polymorphism (T-RFLP) analysis of 16S rRNA
genes. Cluster analysis of T-RF profiles showed that communities of Nitrobacter group in each system were dif-
ferent depending upon the process of systems. However, the clusters of Nitrospira group were divided by the

habitat of aqueous and solid samples.



