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HEE 2 B HRE LTER I ANERT HRIETH D, T O ANAMMOX SICIXE#Y & 2 g L
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TENZ ENE (EMEERIZA 11 B), WIS ANAMMOX SOt & 8 9 A % SOGHE N IS @ i 2R FF ©
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WHENTWOHK Y T =2 —Wihlea e LT 2 2 & T ANAMMOX A 2 SIS ki 25 2 &
WA L, ERBREICHENT ER ) 77 ¥ —ZBRBT L5 LTI L (1),

Z ZCANFGE TlE, BAFRAFRE A2 AT 5 ANAMMOX 7 7 =2 — L iGIR D IEBH 2 ME R 2155720
16S RNA B FIZEES W 7 1 — T IZ X D AR EM#HT & FISH (Fluorescence in situ hybridization) 4
Z V72 ANAMMOX MitE D 7 T = o — WG Je N O 2SI 72 fr & OfiFB . & L CTHERIZ L D8RR L OV il
BT,
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ANAMMOX 7 7 = =2 —/L{5elE, 30°C fHECEizSNTWD XA 2y N2 —L O kit V7 7 % —
(FFE 200L) PSRN HEE LT, BSOS, FARLERS OB 7 v 2 0B gEH S5 BBk %
ATE: DIFEME B W CHBHE T O 7 =7 O—Ma ik S, BBLZT =7 LR OREN
1:1.2 (NH,*=250mg/L: NO,'=300mg/L) & 722 K 9 IZF#E L7-FeEKk % 1 4L Bk L TWd, RISHENIZIE 1-5
mm FEE D ANAMMOX 7' J = 2 — VN EICRFF SN TR Y . EFRBREES & LT 4kg-TN/m’/day LA I,
EFBRFEEL 80% T 21T > TV,

2.2 ANAMMOX 77 = = — /L{HJENIRAEY) D 16S tDNA 7 1 — U fiftft

77 =a—/L/)H@ DNA fiHiE e — XA — % —{L£TfT->7, 16S rRNA #{s{ (rDNA) @ PCR HlgIZ1%,
#ME (Bacteria) @ 16S tDNA (24572 EUB338f (5-ACWCCTACGGGWGGCWGC-3) & #llE & il o
16S rDNA 28/ 72 1490R (5’-GRHTACCTTGTTACGACTT-3’) @ 7°Z A ~—+ v . Planctomycetales O
16S rDNA (24 AY 72 Plad6f (5°-GGATTAGGCATGCAAGTC-3’) &R & /e @ 16S rDNA (ZHF R 72
1490R D7 T A4 ~v—ky hO2FEOTIA4~—ky FEHWi, 2 20774 ~—ky MZXV oz
PCR EEMIIRGE AT LT/ r— bl 2D HH) 30 7 m—2r% T ¥ MIERE LSRRG ORE 217
-7,

2.3 FISH %

FISH %% Amann O 5 (2) IZHELL TiTH 7=, 16S rRNA EA4 ) 2 X7 L AF K —7 (DNA 7' &
—7) \ZITMIE  (Bacteria) |ZHRF5A9 72 EUB338 (‘5-GCWGCCWCCCG-TAGGWGT-3"), &fl# (Archaea) 12
BBy 72 ARC915 (5-GTGCTCCCCCGCCAATTCCT-3’) . Planctomycetales 9 12 ¥EH) 72 Plad6 (5'-
GACTTGCATGCCTAATCC-3"), Nitrosomonas \Z 55172 NSO190 (5°-CGATCCCCTGCTTTTCTCC-3’) & A %
VBRI A 72 GMT705 (5’-CTGGTGTTCCTTCAGATC-3’) AWz, /I =a—8Ficx+5 2 &



Yeft X FITC & % \ME Cy-5 2N L7- 5272 % 2 fiJHD DNA 7' v —7 % [F
Table.1 The composition of the

—EI ATk L THWE, < oral medi
mineral medium
2'4L$*ﬁt%§ - . ) R - Substrate Conc. [mg/L]
HARIX. ANMAMOX 77 =2 —/WGREREVTA Y =T/ 7=2—  "\arco, 1049
IV B FRDNIARNTZ RIS A T VHRICHERE L 72, ANAMMOX ME 2%/ - KH,PO, 56.7
BT 572912, Strous (3) MHWE#AZRE L LT, TE=TJHL  CaCl,*2H20 300
LCHifE 7 vE=r 4, Hifife & L CH)T hY v A% Mx T pH % MgS0,-7H,0 200
75 L L . NyCO, (80:20.vol) T4&ARil % [ L %M L7z, £7- . Egﬁ';"“"zo 2513
ANAMMOX SUGIZHT 2 TR L Sip b FT e Fasn 70 0.255
TIVEMZDERIGHEAOTEEN EH T 20 FERPE LTS CoCl,*6H20 0.300
72 (4) BRIV EERRFUALT IV EMATERT S, 30CD  MnCly-4H20 1.238
BT, HiES LAXIEE 21TV RN b E5#E #{T > 72 (Table.1), X 5iZ,  CuCl,*2H,0 0.213
SERE - HEE 2R SEH0IC | e ORE 2B L b 1T o7 NaMoO,-2H,0 0.304
(Table.2) NiCl,*6H,0 0.238
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3.1 ANAMMOX dvtf—)b,ﬁ,lﬁo{ 1§s rDNA HO0— Vg7 ) Nawo, - 2H,0 0063
ANAMMOX 77 = =2 — /L {GIeN OIAEY D LRk 2 & T 2720 | (NH,),SO, 264.3
16S RNA B FIZHES W7 v — T 21T 72, 4 F TOMZEIZIBY NaNo, 276.0
T ANAMMOX S I 24T 5 #8413 16S IRNA BIGF IS4y 74 hydrazine 200
hydroxylamine 132

FHITIE O #ENT 205 Planctomycetales FIZ @35 1 #5 O MERE 2
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ANAMMOX G &AT D 2 L BHERE S TRD (3). £ 27T AT Table.2 Substrats tested for isolation

HUE  (Bacteria) @ 16S tRNA B+ ICHRR 2 7 I 4 ~— 12z, Substrate Conc.
Planctomycetales ® 16S rRNA BIa IR T I 4 ~—2HWNT, 22 PenicillinGl 500 ug/ml
DI = TATTY R LT (Table 1), f5iLi 7 m— @F|O  ancomyein 100 4t g/ml

Yeast extract  0.01% wt%
16S rDNA Bl5 OFAFEINE 2 i~ 7-#5F . Plad6f & 1490R D77 4 v —t& v

MCHELNE 3 7 —2 39T ANAMMOX MIE EHEE I TWD 7 o — i3 L IEFIcn& ThoT-
(Table.3), EUB338f & 1490R O 7' T A4 ~—F v MMZB W TH, ANAMMOX MEHK EHETENTWE 7 o

Table.3  Sequence results of the ANAMMOX granular sludge clones.

Number of Sequence length

Primer set Clone name clones/iotal clones (bp) Closest relatives (% sequence similarity)
clone Bac-1 8/33 1180 Sterolibacterium denitrificans (93%)
clone Bac-2 7/33 1140 Chloroflexi subphylum 1 clone SHA-31 (93%)
clone Bac-3 6/33 1175 Acidobacteria clone DA00S (94%)
clone Bac-4 4/33 1172 Green sulfur bacterium clone clone 19 (99%)
EUB3387 & 1490R clone Bac-5 3/33 1167 Limnobacter thiooxidans (94%)
clone Bac-6 1/33 1185 Planctomycetales ANAMMOX clone KSU-1 (95%)
clone Bac-7 1/33 1186 Planctomycetales ANAMMOX clone KOLL2a (99%)
clone Bac-8 1/33 1156 candidate phylum WS6 clone WCHB1-06 (84%)
clone Bac-9 1/33 1150 Acidobacteria clone Cart-N4 (98%)
clone Bac-10 1/33 1126 candidate phylum TM7 clone SBR1071 (94%)
clone Pla-1 19/29 1512 Planctomycetales ANAMMOX clone KOLL2a (99%)
Pla46f & 1490R clone Pla-2 7/29 1508 Planctomycetales ANAMMOX clone KSU-1 (95%)
clone Pla-3 3/29 1512 Planctomycetales ANAMMOX clone KOLL2a (99%)

The sequence of clone Bac-7 was the completely match with a part of clone Pla-1sequence.
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FabH 7w — O & JIRK T - Fig. 1 Estimation microbial diversites in the ANAMMOX
IGEET DL y=1/a kb2 5, EUB granular sludges.
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=2 b £9 Planctomycetales 12 Fed Fig. 2 In situ hybridization of sections from ANAMMOX granules
72 Plad6 7 — 7 % A=, FOfEHE ., /5 viewed by confocal laser scanning microscopy. (A) a section

e o e s o
HH L CTWAERE L9 X T Plad6 7’7 —7 & higher magnification of ANAMMOX garanular sludge section panel

K L7- (Fig. 2). = Plad6 THilt &hr- i A, showing ANAMMOX bacteria-like cells.

X Strous 23 L CUN5 Planctomucetales 283 % ANAMMOX FliEE OFEHE & IEF 2L TV @), =
DOFERIT, AT T =2 — WFRIZEBW TS Planctomycetales P JE T 2 ME 2312 ANMMOX Ut &1~ T
WHZ L EBMTRBTHLDOThoTe, — )i, 77 =a— L NE»L bBWEADHE LR, Te—T70
R RE D DN, £ 2T, ANMMOX 7 7 = o —/VITIIAHE L7 & b D iR D A 2 Bk
MR R 72 GMT705 7' —7 ZfIWT FISH Z1T->7c & 24, 77 =2 — /LRI LRV EDERFE 5
N, ZOZENL, 77 =a— VNEOBRXIZT v —T OIERERAWE CTHDLZ ENRALNE ST, F
7o R DT oE'=T AL  Nitrosomonas |ZHFE) 72 NSO190 7'm—7 35 L OV BB (2 FFERAY 7
ARCI15 7' m =7 b3 EENF DL h o Tz,
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B8 LT 40 H#. Yeast extract Z 1B L7 RUSNDEZTT =7 L HliiHRE O (30~40ppm-N) 73
WINTz, Flo, A4 rma~ N7 04— %479 & AR IR &2 51 & W CATAEZEBRMEE CTRlEE L
(Photo.3), Yeast extract Z AL7=RLIAME Et, ANAMMOX il O RERFHM 2 Fr oA L. L2 AL
AIRRAE N RAZ T o, BEICLD2EITIFEAER LN/ o7-, Yeast extract ZiBH1 L7=RiX, 3L
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N + Yeast extract after 40 days. + Yeast extract + Vancomycin
i 71—: FISH Yf 75? )EH A Z) Z k < after 40 days.
Planctomucetales P2 @3 A HE N 75 Photo.3 Phase-contrast micrograph. of ANAMMOX sludge.
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