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Microbial diversity in anaerobic ammonium oxidation reactor
under organic carbon condition

Jia Li  Guo Jingsong Chen Youpeng Fang Fang
( Faculty of Urban Construction and Environmental Engineering Chongqing University Chongqing 400045 China)

Abstract In order to investigate the effects of organic carbon on microbial community total bacterial ge—
nomic DNA was extracted from biomass in two SBBRs fed with inorganic and organic wastewater respectively.
The molecular techniques based on the sequence of 16S rDNA V3 region gene and denaturing gradient gel elec—
trophoresis ( DGGE) were used to analyze the microbial community structures. Further the Planctomycetes di—
versity was studied by nest PCR-DGGE. DGGE profiles show that the number of bands and the microbial diversi—
ty index of activated sludge and biofilm in reactor fed with organic wastewater were higher than that of the reac—
tor fed with inorganic wastewater. The profiles of Planctomycetes community in the two reactors are similar. The
Nitrosomonas sp. ( aerobic nitrifying bacteria) Candidatus Brocadia sp and uncultured anaerobic ammonium-ox—
idizing bacterium ( the ANAMMOX bacteria) dominated in the reactor fed with inorganic wastewater. However
the numbers of ANAMMOX bacteria decreased and the denitrifying bacteria such as Thauera sp was found in the
reactor fed with organic wastewater. The results revealed that the organic carbon helped to the accumulation of
Planctomycetes but the denitrifying bacteria could compete with ANAMMOX bacteria for living space. In conclu—
sion aerobic nitrifying bacteria denitrifying bacteria and ANAMMOX bacteria could coexist and cooperate for ni—
trogen removal at C/N ratio of 1.2 which may have implications in the treatment of lower C/N organic wastewater.
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Table 1 Characteristics of influents of two reactors
NH;f N NO” N TN TP coD
(mg/L)  (mg/L) (mg/L)  (mg/L)  (mg/L)
A 155 ~165 <2 155 ~165 4~8 <20
B 240 ~255 <3 240 ~255 5~7 245 ~295
A
NH,HCO, 155 ~
165 mg/L; KH, PO,
; NaHCO, pH 7.5~8.5;
13
2 mL - B
NH,HCO, .
NH,” N COD ;
NaHCO, pH 7.8 ~8.2,
A
( ) B ( C/N
) .
1.2
1.2.1
pH: HACH pH ;DO: HACH
LDO™ HQ10 - NH; N.NO, N.NO; N.
TN.COD o
1.2.2
(1) DNA 17
(2) PCR-DGGE
V3
¥ . ANAMMOX PCR
19 . PCR
1.5% 0
PCR 30 pL Dcode™ Universal
Mutation Detection System ( U. S. A Bio-Rad Co.)
o 8% (W/V)
( : =37.5:1 W/W) .
35% ~55% ( 100%
7 mol/L 40%
) s ANAMMOX 135% ~60% -
1 x TAE 60°C
200 V 10 min 100 V 13 h
0.5 pg/mL 20 min



9 SBBR 3139
2 BIO-RAD Versa Doc IMAG—- o
ING SYSTEM o
(3) o 3 A
1.5 mL B o
30 nL -4°C
PCR 3 Band
o PCR 2.Band 4 B
pMD18-T E. coli JM109 Band 13.Band 14
M13
NCBI Band 4.Band 7 .
o Shannon 3.
(4)
Quantity One--D DGGE
o DGGE DNA
Shannon
(H) 0 H =- 2 P lgP, PA
Shannon
(H) o
2
2.1 SBBR
™ DGGE (A)
DGGE  (B)
Fig.3 DGGE gel of PCR products ( A) and
° AB 2. DGGE gel of nest-PCR products ( B)
2
Table 2 Performance of two reactors 3 (H)
" B Table 3 Microbial diversity based
/N 0 1.2 on Shannon index
NH," N (%) >93 >99
TN (%) 81 ~87 84 ~95 - -
COD (%) % 590 Shannon index( H) Shannon index( H)
TN( mg/L) 20 ~31 12 ~38 A 14 18 2.513
NH,;" N( mg/L) <10.78 <2 B 16 24 2.928
NO; N( mg/L) <6.8 <0.5
NO; N( mg/L) 15 ~25 12 ~38
COD( mg/1) P 38 A
X 14 Shannon ( H)
2.374.2.513; B 16 24 Shannon
2 SBBR 2.449.2. 928 ( 3) .
o B
2.2 SBBR
A.B
DGGE 3(A) o DGGE Shannon . B
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Table 6 Sequences closely related to those of denaturing gradient gel electrophoresis bands
GenBank ( GenBank )
1 HQ821458 Uncultured Bacteroidetes bacterium ( AY956649. 1) 97% d-proteobacteria
2 HQ821459 Uncultured Chloroflexus sp. ( GQ183192. 1) 99% /
3 HQ821460 Nitrosomonas europaea ( AL954747. 1) 99% B-proteobacteria
4 HQ821461 Uncultured Nitrosomonas sp( AB500057. 1) 100% B-proteobacteria
5 HQ821462 Uncultured beta proteobacterium( AY795706. 2) 99% B-proteobacteria
6 HQ821463 Uncultured bacterium( AB376613. 1) 100% /
7 HQ821464 Uncultured Chloroflexi bacterium ( DQ329882. 1) 92% /
8 HQ821465 Uncultured Beta proteobacteria ( CU921775. 1) 98% B-proteobacteria
9 HQ821466 Uncultured Cellvibrio sp. ( EU449583) 100% /
10 HQ821467 Uncultured Bacteroidetes bacterium( EF651047. 1) 96% d-proteobacteria
11 HQ821468 Uncultured gamma proteobacterium ( EU283406. 1) 98% y-proteobacteria
12 HQ821469 Uncultured bacterium clone( GU732042. 1) /
13 HQ821470 Uncultured Thauera sp. ( GU980064. 1) 99% B-proteobacteria
14 HQ821471 Uncultured Thauera sp. ( EF205258. 1) 100% B-proteobacteria
15 HQ821472 Uncultured Firmicutes bacterium ( EF650872. 1) 94% Firmicutes
16 HQ821473 Uncultured Bacteroidetes bacterium( DQ640733. 1) 97 % d-proteobacteria
17 HQ821474 Candidate division TM7 bacterium ( AY766347) 97% Planctomycetes
18 HQ821475 Uncultured Bacteroidetes bacterium( EF179847) 97 % d-proteobacteria
19 HQ821476 Uncultured Verrucomicrobia bacterium ( EF665567. 1) 95% Verrucomicrobia
HQ821477 Uncultured Candidatus Brocadia sp. ( HM769652) 97 % Planctomycetes
HQ821478 Uncultured anaerobic ammonium-oxidizing bacterium ( AB164477) 100% Planctomycetes
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