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Candidatus

Candidatus Brasilis . Kuenenia .
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Table 1. The species of anaerobic ammonium oxidation bacteria

Generic names Species and genus names Publication time  Sources References
Candidatus Brocadia B. anammoxidans 1999 Wastewater [5]
B. fulgida 2008 Bioreactor [17]
B. sinica 2010 Bioreactor [18]
B. brasiliensis 2011 Wastewater [19]
B. caroliniensis 2013 Wastewater [20]
B. sapporoensis 2017 Bioreactor [21]
Candidatus Scalindua S. brodae 2003 Wastewater [15]
S. wagneri 2003 Wastewater [15]
S. sorokinii 2003 Seawater [22]
S. arabica 2008 Seawater [23]
S. sinooilfield 2010 Oil reservoirs [16]
S. marina 2011 Marine sediment [24]
S. richardsii 2012 Black sea suboxic zone [25]
S. profunda 2013 Marine sediment [26]
S. rubra 2017 Seawater [27]
S. japonica 2017 Bay sediment [28]
Candidatus Jettenia J. asiatica 2008 Bioreactor [29]
J. caeni 2014 Bioreactor [30]
J. ecosi 2018 Bioreactor [31]
J. moscovienalis 2015 Bioreactor [32]
Candidatus Kuenenia K. stuttgartiensis 2000 Bioreactor biofilm [9]
Candidatus Anammoxoglobus A. Propionicus 2007 Bioreactor [33]
Candidatus Brasilis B. concordiensis 2011 Bioreactor [34]
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Figure 1. Phylogenetic tree of AnAOB based on 16S rRNA gene sequences.
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Figure 2. Nitrogen metabolism of anammox bacteria.
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#* 2. AnAOB ®RMEM5Y

Table 2. PCR primer for detecting of AnAOB
Primers Amplified fragment Specificity
Common primers for 16S rRNA gene amplification
A438f-A684r 250 All AnAOB
Amx368F-Amx820R 470 Except Scalindua
Amx368F-BS820R 470 Scalindua
AMXU368F-AMXUS820R 470 All AnAOB
Brod541F-Amx820R 279 Scalindua
Amx368F-1390R 1040 All AnAOB (Nested PCR)
An7F-Anl388R 1360 All AnAOB (Nested PCR)
Pla46F-1390R 1360 All AnAOB (Nested PCR)
Common primers for functional gene amplification
hzocl1F1-hzocl1R2 470 All AnAOB
Ana-hzolF-Ana-hzo2R 1030 Jettenia, Kuenenia
Scnir372F-Scnir845R 470 Scalindua
AnnirS379F-AnnirS821R 440 Except Scalindua
Common primers for qPCR
Amx808f-Amx1040R 232 All AnAOB
hzsA-1597f/hzsA-1857r 260 All AnAOB

Brocadia J& % B DR H A A ALIEHE, B b LB
93.03%, ASHIHEBGEAHN 0.01-0.59 nmol/(g-h),
SF R HEB TTIRR N 16.67%-53.27%. ILAL,
T 5 3515 Bl v 2 0 R % = AR K AP L kT
T KA BT B 2 7 R e v R ) Hh R AR R
EA B e T T AP,

7 RARAANEE WM A

PRAR 2 SE AL 20 TR B4 P 32 SR BAE Tl 757K
AbFR - B TN T A 20 Dol AR K
A, FREDKBEIRTS e I H s i, KR E SR
ATl R, 5K A PR RDEE R 25 R . &
SRR E BTN —MEE SR 5, &0
AR AR K5 B8N FREE AT BT I i 1)
ORI K PR R BTk R A YARE
AL, AR AL FEEA L., A, &
FEIHAC S SRR AL . [RI T A5 SRR A S IR SR 4R
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Recent advance on the anaerobic ammonium oxidation bacteria
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Abstract: The anaerobic ammonia oxidation (anammox) reaction with nitrite as an electron acceptor and nitrogen
as a product is mediated by bacteria which belong to Planctomycetales. AnAOB are widely present in marine,
freshwater and terrestrial ecosystem, it also can be found in some other extreme environments. In this study, we
reviewed the most new research advance on taxonomy, characteristics, metabolism, distribution, biotechniques used
for the analysis of AnAOB and application. Finally, we discussed some questions exiting in this field and

prospected future research of anaerobic ammonium oxidation microorganisms.

Keywords: anaerobic ammonium oxidation bacteria, species, characteristics, distribution, metabolism pathway

(KLt th: F&)

Supported by the Science and Technology Program of Guangzhou, China (201803030030), by the Guangdong Basic and
Applied Basic Research Foundation (2019A1515110227) and by the China Postdoctoral Science Foundation (2019M653156)
“Corresponding author. Tel/Fax: +86-20-84111727; E-mail: liwenjun3@mail.sysu.edu.cn

Received: 10 December 2020; Revised: 19 February 2021; Published online: 11 March 2021

N2, PLUXFAGHFZR, AEAHEHNSTRAADRELER TS, 2%
R T @A RRBAEDTRELES, EERXREARREMAEAMDTRE LS HRGFR.
EZHBREMENNEG R 2B KRB SWMFRRTEORRET F 520X RER.
J& National Science Review. The ISME Journal. Systematic and Applied Microbiology-
Microbial Ecology « Anaerobe . Internatinal Journal of Systematic and Evolutionary
Microbiology % Antonie van Leeuwenhoek % #F| 55 £ k& F R 60 &k, LFhE—
VA X EFREX 8 B, ATTFIE —EH (F )R E A ARF AL 8 F, B
FRET A 428 K.

actamicro@im.ac.cn



