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Research Progress in Microbiological Characteristics in Combined N, Removal

Process by Partial Nitrification and Anaerobic Ammonium Oxidation

ZHAO Zhi-rui'?*, HOU Yan-lin’
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Abstract; Partial nitrification and anaerobic ammonium oxidation is a very significant biological nitrogen removal technology for saving
energy and carbon sources. The development of this technology and the community ecology of ammonia-oxidizing bacterium (AOB) and
anaerobic ammonium- oxidizing bacteria ( ANAOB) using molecular biological methods have attracted growing attention. The paper
reviewed the technological mechanism and the effects of key factors such as temperature, pH, dissolve oxygen and free ammonia on the
distribution of AOB and ANAOB. It was also introduced that the populations of AOB and ANAOB species and their abundance in
various environments. At the end, some suggestions were provided for the development of this technology in the future.

Key words: biological nitrogen removal; partial nitrification; anaerobic ammonium oxidation ( ANAMMOX ) ; ammonia-oxidizing

bacterium ( AOB) ; anaerobic ammonium- oxidizing bacteria (ANAOB)
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Fig. 3 Phylogenetic relationships according to the 16S rDNA gene of ANAMMOX bacteria
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4 S]ULEEREZELE 16S rDNA FIh8E
FESER /7455

4.1 FSAALEE 16S tDNA FITIRERE 519 L 4%
JEAKALE ) AOB F 28 T BB L 4K (8-
AOB) , TERFFE K AL SR i) AOB R, (T35 14
AP H R BeA IR R Z 5519, BTl 1R
AR AR B 2B, OB T AR5 ) e 34 1)
FIRE. 2RSS NItR/ NitR 473835 117 35 /K 3 U
DNA, 725 B 5 Nitrosomonas europaea EAH 98.9% [
AL | Nitrosomonas nitrosa LA 99. 3% 1 [R) 5 4.
Kowalchuk 258 {785 6 B 8 i HE 9k ( DGGE ), JH
AR IER 519 (CTO189 FA/B-GC, CTO189 FC-
GC), B — 5 HTE I — 4 GC &7 (31 A~

B, IEmBI¥45 58 CTO189 FA/B,CTO189 FC-
GC. MR ITE1H) CTO654 R,k L5 | )4 1 i
465 bp ZAALANTE 16S rDNA Y F B, 28 %58 X st
S1¥) P 48 45 A Nitrosospira briensis . Nitrosospira-
like, Nitrosomonas europaea F Nitrosomonas-like. &=
TS IR L 16S tDNA 38 51 4 R 4
—5514, UL CTO fE R 551 Wi 8L PCR 7]
DASR i b 386 ) SR R R ML AR A, David 45
JH Nspra-675 F/Nspra-746 R ¥ 34 Nitrospira spp. .
T o3 BT oK Ak BEER G v 2 SR AR A T Y R 4
W, T A T — X AL AT amoA kR 5 45
EIEIYF 5, Hang =9 amoA-1 F/amoA-2 R
Ky AT REIE R BE (491bp) , 15 3 43 4 H
B Zn R . &SRR R Sk 1
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Table 1 ~ Primers and characteristics of AOB

ElE/ B2 5 Jr515'-3"

NitF Nitrosomonas europaea ACTCCTACGGGAGGCAGCAGT

NitR Y5 Nitrosomonas nitrosa GGACTACCAGGGTATCTAATCC

CTO189fA/B-GC Nitrosospira briensis CCGCCGLGCGGLGGGLGGGGLEGGGGGCEACGG GGGGAGRAAAGCAGGGGATCG

CTO654r

Nitrosospira-like

CTO189C-GC Nitrosomonas europaea

Nitrosomonas-like

CTO654r

Nspra-675f Nitrospira spp.
Nspra-746r

amoA-1F YR RE
amoA-2R

CTAGCYTTGTAGTTTCAAACGC
CGCCCGLLCGLGLGGLGGGLGGGGLEGGGGCACGGGE GGAGGAAAGTAGGGGATCG

CTAGCYTTGTAGTTTCAAACGC
GCGGTGAA ATGCGTAGAKATCG
TCAGCGTCAGRWAYGTTC CAGAG
GGGGTTTCTACTGGTGGT
CCCCTCKGS AAAGCCTTCTTC

4.2 PREESEILER 16S (DNA R A5 4) ik
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FRANTR] 495190 © 28 HH A I 2 A [R] 2158 vp B AN ] Y
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1492 R(F£2) #47 PCR §73% , P8 8 i LD,
ROREZE. K554 Plado F/1037 R M HUCH 2R
Pkt b i R AR R TS R RE S T 0 TR AR
€ JEHE T HAEAN B AR Ge A h s T4 SRR
B 7% 2 40 7 ( Planctomycetes ) fi7 425 & Cadidatus
Brocadia anammoxidan. K Pla46 F/1390 R ¥ 630
R 3 16S rDNA Sl SCIE , e v 7 5 1 s B 3
It R RS % 16S rDNA (P 1 &+ 4
WA N HIAS TR Y 51 4 PT REAS S AN ] Y DR 4R 2 4
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51 ¥ Plad6 F, 2 [l 51 ¥ Amx820 R ¥ 3% 15 %)
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UE T 10 DR B TS KRS 1R8] T 5 FIRAA
FALFY 16S tDNA , A 5T IE B Fh 5 | 90 1) o 5 P 44
S DA EAFSR U 1A S A5 1 BR AR AF A [
IR A R AT o8 RN T 00 G b 1 i DR A
AR, AT IR A8 2 A AL TR 1Y) B e Bk R A i AT
AR A BB, B9 28 A R AR 2 S T T Ik 2 48 Ak
T D DR 7 i 80 0 T 25 S 5 A
A5 Wk 2 R,
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AR A L5 PR R A A T —Fh 2
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Table 2 Primers and characteristics of ANAMMOX
LBy S T FH15-3"
27f 4 AGAGTTTGATCMTGGCTCAG
1492r TACGGYTACCTTGTTACGACTT
Plad6 Candidatus “Brocadia” 1 Candidatus “Kuenenia” GACTTGCATGCCTAATCC
Amx820R AAAACCCCTCTACTTAGTGCCC
Plad6 TFRE] GACTTGCATGCCTAATCC
Amx 1390 GACGGGCGGTGTGTACAA
Pla46 W] GACTTGCATGCCTAATCC
630R CAKAAAGGAGGTGATCC
Pla46 JTA IR S S A B ) CCTTTCGGGCATTGCGAA
Amx368
Pla46 GACTTGCATGCCTAATCC
Amx 1114 Scalindua-like ZHT CCCGCTGGTAACTAAAAACAAG
hzocl1 F1 Uifie A TGYAAGACYTGYCAYTGG
hzocl1 R2 ACTCCAGATRTGCTGACC
hzocl1 F2 YiReSEA TGYAAGACYTGYCAYTGGG
hzocl1 R2 ACTCCAGATRTGCTGACC
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