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15 KA B ZR G A SR R N R R BR A AL, B
REFEENIIZ DG KA R G R T
AOA™ ') YEi 4 R G0, AOA AR 2=
AOB JLANE e 1 B AOB A A, I
T AR LR RO RS A RE & B
AOA [WAFELE . WEFEEXT TR0 AOA fA7EME 2
O T Z2 B0 AS [R] BG 5 I, f 95 & Ak VA R
ROV EREERY (R R S T e ORIE T
15K AR PR R G0 E S B R, AR A I G ko B
TR 2 S SIE S (A B AR VR RN S T B B

AMFFEEN T LR AEAE A R, V5 Kb 3 R 52
e SRS ER AOA, B RE LT REZ
Jot  BIA AL A A —Fh AOA , 22 Ji %t Ho 2k KR
AR E AT TS, AR A T 5 K40
FRG T AOA BYIAFPE T, H89% AOA TEI5 /K b 2
RGP IR EA EES LM,

1 #oRHAn 7 %

1.1 ##

111 EE&ERRE GG R E KT 55 K40 B
J7 HI, %) R BDP A=W 122, i /K A 80 -
300 mg/L, KA /NT 1 mg/L, 5 R MK E 6000 -
8000 mg/L, WU SR M E N 0.6 mg/L, HUFE
Je BT e B K E R IR A, A ] S0 56 2 s S AP
VAR GEILIBE N

1.1.2 EEEFECRHMBIASE M E NH,CL
(0.5 mmol/L ), KH,PO, (0.1 mmol/L), NaHCO,
(2.5 mmol/L) ,1% 15 & L35 W ( Jiiif 15 Ve 25 .0 J5 B
3,33 0.2 pum JEE ( GTTP, millipore ) [ B , $2 44t
W TR M AE R Y ) o 1 mol/L Y
HCI i pH % 6.5,121°C K% 20 min, ZJF AR
THBER (50 mg/L) U SAER R (25 mg/L), Ja4k
(AR AR R s R 8L S A — 3K
1.1.3  EERXFFNEE . FEA2HHIFH0 B E 2y
ARG R A H . PCR %40 F AW 2% A0 K
WA W A TaKaRa A A, Y48 56 PCR X
(81000, 1A 4%) , & PCR 1 (iQ5 Multicolor, fH K ) ,
AP BRI HL K 22 48 ( Decode DGGE 14K ) , BEIE
WAG AL (Gel Doc XR, 1H 2R, 8 4b 43 06 06 B it
(DR5000, M5 7 ) , 0 55 49 4 f + 12 78 5% ( Quanta
200, FEI)

1.2 AOA WEERH

FH 120 mlL MM R s 52 SR Bl 451X
( consecutive passage) " BT EEIEAT AOA &4, H
PRI AR FERRIAE 50 mL KEFE3E R HIA S mL
TEYETG IR, I 2% 3 2 5 F 30°C K5 3240 G i
B, MR R n R SR A T A A
A 2 SRV JEE A R, 2R P T SR K A R -k S
FREN GGG EE B WA A AR N-(1-2848) -4 —
e Y C R, FERRIA 80% MR A A RNt 2 )
¥ 5 mL HEREERE BT 50 mL KiFR3E N, 984T R —
A JEWR R SR, BFRE AR 0.2 wm ST Bk
WdE Z 5 Tk — 2 0 50 #r
1.3 16S rRNA EEF amoA EENKNE RHEX
BAH
1.3.1 16S rRNA EE 1 amoA EE BN DNA
A HEECR ] FastDNA SPIN Kit For Soil &5 & ( MP
Biomedicals) , DNA ¥« & F1 4l & 2% F] Nanodrop 4356
Y&FE T ( Thermo Nanodrop ) 43 #1, PCR 55 K H 1Y
Bl —IF 5 X, nFE 1 iR, HAPHE amod %
FRH B BT .94°C 2 min;94°C 40 s,51°C 1
min,72°C 1 min, #EFF 35 Y}’L\';72°C 5 min, R 46
HA TP HFRF IR 194°C 5 min;94°C 30 s,55°C
30 s,72°C 1 min, f5¥ 35 X ;72°C 10 min, PCR j*
VIR 1% Byt b5 I i kAU
1.3.2 16S rRNA EREF1 amoA EENF . P )5
HIP=R FH Gel extraction Kit {7 & ( Qiagen ) #£17
VIt , — &8 53 F T ELEED T, 0 >R FHRH B 1
PCR 5¥aUm A7, bt it FE 3L A R S, 75
— 8B T SE B SCPEMN |, 15 55K PCR RIS ™ 4y i%
5] pGEM-Teasy # Ak I, P-4 4L 2] IM109 372 &
Y ( Promega /A H]) W, AR IR 25 P HCH P v
PR, PCR S8 A Z 5 6 Oy, Iy ok i
FHEY T7 1 SP6 5143 a) 47
1.3.3 16S rRNA EHF1 amoA EFRRZLXEH
7 A5 2 (4 8] 7 51 2K H DNA star 17 9F 4%,
fii JH NCBI (1) BLAST %4 A7 581 U XN 2800
KT, {FH MEGA 5.2 Hi Neighbor-Joining PIRS
WERRGE LB,
1.4 16S rRNA ERE 1 amoA EEHEE

16S rRNA FEFH N amoA F& R % F 52 B 7€ 56 58
i PCR #f7 & &, R GIA 3 X, sk 1 fr
7N. TP 16S rRNA FEPFI 4T 16S tRNA BE A 1
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PR .95°C 5 min;95°C 10 s,51°C 30 s,72%C
30 5,40 MEI;72C 30 s, 1 amod HHFEF
S, HER KR BB 55°C T iR I i
Mk mf, 72 ¥ 95°C 30 s,55C - 95°C T+
0.05C /s, i h 2k R F BRI AR S A N A H A 2

K5 pGEM-Teasy 3% 14 % 2 il 1 1M 1l fA) B0 7 [ o
R, ORI B Ak, s SO i DU
FEfIA %5 A5 B8 d5c s i Plasmid mini kit 35857 &
(Qiagen) $EHUHAS . Bk U180 1390 DNA ¥
JEE e AT )

®1. ARREERBISI Y

Table 1. The primers used in this study

Name Sequence(5'—3") Target gene Application
20F TTCCGGTTGATCCYGCCRG .
Archaeal 16S rRNA Detection and phylogeny
1492R GGYTACCTTGTTACGACTT
519F CAGCMGCCGCGGTAA
Archaeal 16S rRNA qPCR
727R GCTTTCRTCCCTCACCGT
344F12] GC * -ACGGGGYGCAGCAGGCGCGA
: Archaeal 16S rRNA DGGE
915RM GTGCTCCCCCGCCAATTCCT
23FL7] ATGGTCTGGCTWAGACG Detection, phylogeny
: ) . . . Archaeal amoA
616R!7 GCCATCCATCTGTATGTCCA and qPCR
amoAF STAATGGTCTGGCTTAGACG .
Archaeal amoA Detection
amoAR ACATACAGATCGATGGCCGC
27F AGAGTTTGATCMTGGCTCAG
Bacterial 16S rRNA Phylogeny
1492R GGYTACCTTGTTACGACTT
bacS18F CCAGCAGCCGCGGTAAT )
Bacterial 16S rRNA qPCR
bac786R CTACCAGGGTATCTAATC
amoAlF GGGGTTTCTACTGGTGGT
Bacterial amoA Detection
amoA2R CCCCTCKGSAAAGCCTTCTTC

* GC clamp ; CGCCCGCCGCGCCCCGCGCCCGTCCCGCLCGCCCCLCGCCCG. All the primers were from reference 12, except those specially marked.

1.5 T E 16S rRNA E F 3T 4% 86 [ 5 K B ik
(DGGE) 4 #f

FHT DGGE AYTH T 16S rRNA FEN 5 1n5E 1
i, ¥R FE  95°C 30 s;94°C 30 s, 60°C
30 5,72°C 30 s, ¥ 30 K ;72°C 10 min, DGGE
K 8% BTN Y Bt e, 40% | 60% 1) 7% 1 B B
(100% 7% 1 A 7 mol/LJR F 1 40% 2 & F B [k
W), RH 1 xTAE &M1& ,60 V,60°C , HiK 17 h,
B 518 Gelred #% B2 34 B} ( Biotium 23 &) ) e 4
30 min ZJE R, BRAWHY FZRERT
50 pLIGE K H, R A GC /9 DGGE 51919~
B2 ek I
1.6 REBESN

BU5 mL 8555 5 W W, 3 0.2 pm B GTTP
AR A, I OF B T 2. 5% IR VA TR
H T 4°C KA PR E R, 1 x PBS G2 0P IS Uk
3 R ARIRAE 50% 70% 80% 95% F11 100% HY £, T
WK, F 100% BT BE B ¥ O E T
=20°C , fHFH VR T IR ML T T 1, 842 60 s ZJ5
AL AT B0

1.7 E£KMRGFSHITE,

R 2 20 MR B WA 2 VR DA K T 16S
rRNA P8 DUBCVE 1 A JE 30T P9 0% A 4 A4 i il
S TN B ST ¥ i Sy A = a R s e
FRESCHR 23 ] TR A 5 ik i A T3

2 #XR

2.1 AOA HIE&ERESF

JRUGRT5 e 2K & AOA, HEAT W) Uh $E Fh 2
J& , FERRI I PN B 32 R 2 D B R 3 i Rk
TEWGJE 2 IR S T 3638 F 0 B /KF, 2 S it
A . SRIMAESS 3 DRI AR IR b | 2 A
RARGE AEHIREIT 200 d A8 3R 2 5 ® AW E A ik
FIMLAREIR (80% A A BFFMH) . 25 PCR &0, 565 3
A JEIAIA B amoA L AT 16S rRNA S
PR BGRAPHPE RS AT AOA B &K a1y
Koo G 4 ARG AR — e 3 -4 JHY
BRI N SERL, ZJadksi R IS S AL R Ikt T s
R 185 NI —ILT T 2 AR B
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2.2 AOA HEEXRKEN

2.2.1 AOB WITEEMERM . X255 5 MAWZ 5 £
AN B FE W IEAT R DU, L X AN TR amoA B ] 1E
1T PCR ¥ 3%, ¥R WL %47, b Ah, &1 %5 4 1# 16S
rRNA LR AT v b SC R I ), 7E B AL PR 2E 1Y 29 4
HEREIF AT IR LIS AOB SEZ I REGE )T
H, H PR E SRR IR AOB, AOA J&ME
— M E AT, R AR R N A R Y 4
2.2.2 HEWE—MFMW. {4 PCR-DGGE X A~
[i) i 16 B2 %) T BT 16S rRINA 35 R Z2 RE v R A7 4G
EIRANE 1R, Gl KA AR R R, RIS
690 K, DGGE 3 i~ KA ME— ) — 4 2%7 a,
LY P W o — AN & AR R A5, N —F
%11(552 bp,GenBank J¥515 KP053272) , &4
X Hrfii & AOA J¥ 41,

BEAR B XSS 690 K BUAE S HEAT B 16S rRNA

LR (20F/1492R 5140 Sk SCPE 5B, BEAIL P ECIY
53 A B o R PP 48 2R e B — B (MUEEAE 99. 7% 2
b AR 3 AR5 AE TN TE PCR B4
MR 25 Z N, Iy 45 SR 248 0k He X AOA T 41
(1439 bp, GenBank J¥%1*5 KP027212) , Hi%J¥ %
() ()5 4 5 DGGE I 45 21 (9 7 371 b X — 24,
254 DGGE Flv b SO B S5 3, T e &
A ME— ) — B IR 2 IR AOA, TEA BT
FE 4 b HI-2b,
2.2.3 AOA EREFERPMLE AR 2R
FHEAR 43 B8 A BR 4 B ( dilution to extinction ) %5 )7
BAliEFE AOA (R R NI, BRI kA
RN, 2 i PCR (47407, 7645 1 mL
BrgpdEh B 16S RNA LR AGFE DLECK (3. 33 +
0.82) x 10%, 40 & 16S rRNA & [A ) ¥ U1 % &
(2.52+0.39) x 107, B +5 DUBCHL A0 B v — Bl
P, BB T 14 16S rRNA F K # U1
B T B A SRR R R A DR A (R +
) B LL BN 93% o T R 4R HI-2b T,
ZEE R ATEA R EEFRIR R P 1% AOA 15
T RENEE,

KNP 16S rRNA JE A o [ SC I 7 X 35 57
TRZ T LB FR AT 400 BT XA 690 KA, —
183 29 Kp, SR BIRR D IRELTE T
oG B 4N, Hh f 2 0 JE 2 B A R R R

by

s ...<—a
l...‘ﬁ

B 1. EHEFIIEFHEE 16S rRNA EE DGGE Eif
Tk

Figure 1. The changes of DGGE profile for archaeal 16S rRNA gene
during enrichment. Lane 1 stand for enrichment sample from Day 0
(original sludge) ; lane 2 from Day 21; lane 3 from Day 44; lane 4
from Day 400; lane 5 from Day 690.

(62% ) , FEUEAT 43 )15 HE HURT ) (179% ) L
FAKANEE (14% ) o RKB AOB LIV A L
F AL AN ( Nitrite-oxidizing bacteria, NOB) FJAFAE
2.3 BEREAOAWMRFLAHEERE

2.3.1 ETF16S rRNA EEH ARG R B HLERE:
B v SCEAS 2 () B 16S rRNA JE R 371 (1439
bp) JH) BLAST KU FE L XE 1504119 28 45 % 75
2 R AT E BRI HI-2b W5 Z AT 1A 1)
Nitrososphaera sp. JG1'"°) $5¢ by B2 30T, 76 78 35 N
949 Bf 7 F AL EE A 100% 3 H: YK 5 Nitrososphaera
evergladensis SR1"" 3 N30T, 8 35 1 99% K, 551
MULLEE R 99% . A5 16S TRNA F N 4k 6 R k1T
H5E  HI-2b W5 LA MARCAGE A AOA D[R] —4>
J& , Bl Nitrososphaera J& ., AN, MR 3G AOA WF5T i
FAfE B 02805 HI-2b J& T Groupl. 1b 4,14
M AOA REZBORIET +IE

2.3.2 amoA BEEMRGERE 54T : X AL A RE i
i F 7 B amoA FER 514 (23F/616R ) HEAT 4 14
PCR J7 ) ELHEN e 1 5 B3 SO > (39 A BR. 3 )
52 1) 7 %1 58 45— 3 (630 bp, GenBank % 5% 5
KP027213) ., F BLAST #§#i B b X i 2 Ji5 i Ak
KZUE 3 i, 5168 rRNA FERAR[E | amod H&
A HE X A 45 SR 7R HI-2b 5 Nitrososphaera sp. JGl1
HEAL G RIE B B, —HEMMERA 72% ., 15



886

Yuyang Li et al. /Acta Microbiologica Sinica(2015)55(7)

HJ2b {6 ¢ & & 2 WY — #K AOA 2
Nitrosopumilus maritimus'" | KL Ky 83% . 2R 1L
XG5 HI-2b 1Y amoA S JE T AOA 1Y 53 4h—1>
73 :Groupl. 1a 4,120 AOA Wl 52 K43k A Tk
PERREE, HJ-2b (9 16S rRNA P FT amoA LR TE F
GRHEHE LA TRRES

T HEBR BT amoA PR 51 W) Y E B X 45 2R
PR TR AT RE, AW SEAE ] T 5 A — X 51 )
amoAF/amoAR XFHE i amoA FE PRI RS HE v [ SC% , Bl
PLEREE T 16 A BT RESEA TN, 153 2 A7 51 ME—,
H.5 23F/616R 15 2] 19 )5 514 R0 43 56 42— B, A
J&T Groupl. 1a 4,

96 | Nitrososphaera sp. EN123 (FR773158)
100 ' Nitrososphaera evergladensis SR1 (CP007174)

97 Nitrososphaera viennensis EN76 (FR773157)

100

95
100

Nitrososphaera sp. THUAOA (KJ810531)
HJ-2b (KP027212)
93" Nitrososphaera sp. JG1 (JE74824)

Nitrososphaera gargensis Ga9.2 (NR102916)

Group [.1b

Nitrosocaldus yellowstonii (EU239960)

Nitrosotalea devanaterra (JN227488)

Cenarchaeum symbiosum (CSU51469)

100

100

0.02 100

98

Nitrosopumilaceae archaeon MY'1 (HQ331116)
Nitrosopumilus sp. NM25 (AB546961)

I.1
Nitrosopumilus maritimus SCM1 (NR102913) Group L.1a

Nitrosopumilus koreensis AR1 (NR102904)

97 Nitrosopumilus sp. AR2 (CP003843)

2. ETHE 16S rRNA EF (1439 bp) MBEH RK A B LB

Figure 2. Phylogenetic tree generated from alignments of archaeal 16S rRNA gene sequences by means of neighbor-joining. Numbers

in parentheses represent the accession numbers in GenBank.

nodes. Scale bar represent 2% estimated sequence divergence.

100

100

Significant bootstrap values higher than 50% are shown at branch

100 Nitrososphaera sp. EN76 (FR773159)

Nitrososphaera evergladensis SR1 (CP007174)

Group I.1b
Nitrososphaera sp. JG1 (JF748723)

Nitrososphaera gargensis GA9.2 (CP002408)

Nitrosocaldus yellowstonii (EU239961)

Nitrosotalea devanaterra Nd1 (JN227489)

99

81

59

80

100

100
0.05
85

3. ETHE amoA EH (

Nitrosopumilaceae archaeon MY1 (HQ331117)

Nitrosopumilus sp. AR2 (CP003843)
Nitrosopumilus maritimus SCM1 (CP000866)
Nitrosopumilus koreensis AR1 (CP003842)

Cenarchaeum symbiosum (DQ397569)
HJ-2b (KP027213)

Nitrosopumilus sp. NM25 (AB546962) Group I.1a

630 bp) B RSKE A B LB

Figure 3. Phylogenetic tree generated from alignments of archaeal amoA gene sequences by means of neighbor-joining. Numbers in

parentheses represent the accession numbers in GenBank. Significant bootstrap values higher than 50% are shown at branch nodes.

Scale bar represent 5% estimated sequence divergence.
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S HESRAE i B L 0 e AS IS I T 5
690 KZJF H AT Y AOA & 4R i HR Uik
17 16S rRNA Hl amoA FEH I R GE L & 43 #r , 5B 1Y
ZEREZHT—5, 168 rRNA Fl amoA F:R {3884 F
AR AL 53 3
2.4 = AOA MMM

(CORRESETEER PO N il e = S p Pk - e IIL iF
TR Z AN N 4 B iFRIRAEAE, Rl %40
JA R & A B9 HI2b B, IR/ R (L0
0.2) pm x (0.30 £0.04) um, 5 Nitrososphaera sp.
JG1 4B 25 (BRAR) 22 R 8K, 55 Nitrosopumilus
maritimus A HIEARFIRNUB I

B 4. BEYH HJ-2b BRI BEWEE (50000 x )

Figure 4. Scanning electron microscopy image of enrichment HJ-2b
(50000 x ). Scale bar represent 1 wm, dark pores are from GTTP

membrane.

2.5 HE&E AOA HIEKFMR B

XTI AOA & AR IR A A WA
A,16S TRNA FE K DIELA amoA L[R5 DIEH 1714
SEWEI AF BN H4E RANE 5 s, BARIEEIESS 10
R 4T 52 B, [ s A R AR 28 20k T AR
BT 16S rRNA JL[K $2 DL BUCER) 748 12
REFERITIE , 2 5 (i ARG R

22 amoA N16S rRNA —s— Ammonia —e— Nitrite

o
o

0.5 115X 10
—
= —~
=04 =4
& %—{\ {1.0X10* 3
203 . 2
E E
= N 3
= 02F N 2 s ©
g . 1 Josxiot 8

% Q
< 0.1FPR N N O
<P % N
S \ N\ N

t.l_ A 0.0
5

t/d
5. HJ-2b E—AAH R K £ KARHBHER
Figure 5. The growth and metabolism of the HJ-2b enrichment
culture. The error bars represent the standard deviations based on

triplicate measurement of one sample.

R E 5 AR R HI-2b 194 KRR 8%
k2 Fron, HI2b M9 fie K H 3 K 3R 0. 43
d™' AREE R 1.6 d,IZE R N, maritimus TG, F
HA AOA TRAR K EOH Y, (HIE Ik T 2i 15 5= 19 AOB
R N. europaea , Fx KILE F AL ZE K 3.9 fmol/
(cell-d) , F8&TF N. maritimus F1 N. devanaterra , 5
N. europaea 8 L 2EBEATISR B K

K THEFE 16S tRNA FE K Fl amoA P () X 1y
KFZ FER— I 3R AT L R EAEI T amoA B A
RIFEDIEL, W 5 BTN, amoA JER 1Y 28 AL #4 i 5
16S rRNA FE—3%, o8 1 #F — i A7 e, FRATX
PSSR A 85 H AT T Gtk A 067, &l 6 R,
PRI R B A2 Ak B AR O Bl AOA 19 258 Tl i
T BRI ARG 3 . ELZE el A rp A S PR 4
() LA FEA R AN AR 3R 1 FF 0. 8793 292 0.9 /2
HIFEh, BT LIHER 16S rRNA L5 amod K&
PR 43 A 5 T AN () BT 19 T R AT A 358 [ 422 30
Bl T ARHT5E15 5] 16S rRNA KK 5 amoA F K 2 41|
Y8 T HI2b B FEN 4

% 2. H)2b MNEME SN EROERKFIK I ERTLE

Table 2. The growth and metabolic rates of HJ-2b and other ammonia oxidizers

Specific ammonia oxidation rate

Strain Specific growth rate(d ")

[ fmol/ (cell - d) ]
HJ-2b 0.43 3.9
Nitrosoarchaeum koreensis' 1! — 2.5
Nitrososphaera sp. JG1 (1] 0.23 1.4
Nitrosopumilus maritimus''’ 0.78 12.8
Nitrosotalea devanaterra'" 0.37 11.0
Nitrosomonas europaea'> »] 3.0 86 —230
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1.5X108

& 16S vs amoA

1.0X10% F

y=0.8793x
R*=0.93
P<0.01

0.5X107 |

16S rRNA gene copies(/mL culture)

0 0.5X107 1.0X10? 1.5X108

amoA gene copies/(mL culture)

B 6. 16S rRNA Fl amoA EFEHIX I X 7

Figure 6. The relationship between 16S rRNA and amoA gene.
The copies of genes are from Figure 5. The error bars represent the
standard deviations based on triplicate measurement of one

sample.

3 it

ALK IE 2 AFRY R AR B IR & NT5K
AhEE R G R T LA HI2b Ry 1 w4 AOA
Wy, IR 28X HJ-2b AR BA AR R i gk — 2D B 50
A BT AR AOA TET5 /K Ab PR G2 P AFAE Y 25 LA
FRAFERINE

LAt Y 16S rRNA JE PR A% 4L 5 2 0 o, R
52K HI2b 13T Nitrososphaera J& ., /S %& % AOA
5 Nitrososphaera sp. JG1 1) 16S rRNA & K A1 {0l B
IBE 100% ,fHAE amoA FEPHAGHEALIE R 415 Z A1
i, HMEESARRER, 2AFT
Nitrososphaera sp. JG1 BJ—7F AOA,

H T LA A A0 A IR B IR B0 S g 88 Il
MG JEH ) AOB (NOB # IS ER 25, AR A R
PRI IR, T T R M — A HI-2b B, R 2K F)
93% WY HARAEIE . IR R R B Al T 22 0 S 5
R A T B T s Sy 491, X 2 — b RE R ik 2 b
BAA NI SR, AP R ™, 7EK
WY R R R D A R REZ T B A T ARG BT
AR P, BEAME ATRERI T T AOA ST 24 2 J5 i
ML AR SR A LA TG T ok, HAb AR T
FRAE TG I L5 2R D PR 2 5 3% B 4 T
D75 2 3 ] At o 288 1) A T 0 AR R AT o — 20 1Y

AW Lt 2R AR RE IR AT AOA Y2l E; 57

PAR, — 7 T2 PR R % B B 2 RME AR SR, o0 — T
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Cultivation and characterization of an ammonia oxidizing
archaeon enriched from wastewater treatment plant

Yuyang Li, Xianghua Wen™ , Kun Ding, Bing Zhang, Bo Shen
School of Environment, Tsinghua University, Beijing 100084, China

Abstract ;[ Objectives ] To enrich ammonia-oxidizing archaeon ( AOA) from wastewater treatment plants, identify its
phylogenetic status, morphology and determine its growth and ammonia oxidation rates. | Methods ] AOA was enriched in
autotrophic medium containing antibiotics by using consecutive passage. The purity, uniformity and phylogenetic status of
archaeal enrichment were determined with different molecular tools. The morphology was determined with scanning
electron microscopy. The AOA growth andammonia oxidation rates were calculated from the corresponding experimental
results. [ Results] An AOA enrichment HJ-2b with purity of 93% was obtained. The similarity of its 16S TRNA gene with
Nitrososphaera sp. JG1 was 100% , suggesting it belonged to Nitrososphaera spp. , although the similarity of amoA gene
between these two species was only 72% . HJ-2b cell was rod-shaped, with the maximum specific growth rate of 0. 43 d ™',
the specific ammonia-oxidation rate of 3.9 fmol/(cell-d). [ Conclusions] HJ-2b has great significance in studying the
occurrence and contribution of AOA in wastewater treatment.

Keywords: wastewater treatment plant, ammonia-oxidizing archaea, enrichment, specific growth rate, specific ammonia

oxidation rate
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