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Development of nitrogen removal technology in a single sewage treatment plant
aeration tank with accelerated aerobic denitrification reaction
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In this study, the effect of DO concentration on aerobic denitrification
bacteria was investigated. Since the DO concentration cannot be controlled by the shaking culture
method reported previously, an apparatus to maintain a constant dissolved oxygen concentration was
constructed in this study and aerobic denitrification tests were conducted under different DO
concentration conditions. Aerobic denitrification proceeded simultaneously with nitrification under
all aerobic conditions. The results of the bacterial flora analysis based on rRNA genes showed that
bacteria of the genera Paracoccus and Pseudomonas predominated as the DO concentration increased,
revealing a competitive relationship in a complex microbial system. A tracer test using stable
isotope 15N-labelled nitric acid on the sludge confirmed the formation of N2, confirming an aerobic
denitrification reaction.



B X C—19, F—19—1 (Um)

1. AERBRLTOER

ek, BRSO FKINERME R IHY R EOREFBCEMOBEREILE ) BRELH YA HER &
NTW5D., 2 b EERIT, B PR Tk, IR X v 7B 57 2T b &
TASEARA (LA - & 2 REEOS (NHa™—NO2 —NOs ), B I UBIKZ > 7 NIZBIT 5 I/
FIC X DMERE (NOs™—-N2) ORI L W BHRREMTONTWDH EEZEZ BN T, —F
T, 4R T CIMERISHNEITT 5 ThFR MR ERS ) & FEZ HBL80% 1980 4R 9 L 0 4H
WNTHE SN TEY, FRZ 2010 FRED, M TIZBWTIE & RRERS DR %4 5
IR ZZ N DO F 7= 72 0 BERR SFIR VD TR RSN Y, TN D DOEHRBREIENEZFRA LI-H—
R H 7 WCORZBREFEINOBBBBRF S TWND.

IR ZE RO DI TICEE R R 1% O/N b, 1B, RBFENET SN, FRICEIER
% (Dissolved Oxygen : DO) DA PRS2 Z LIIMD TEETH S ). i E CICMEK%Z
WG L LT IFRMEMEME O DO REZRET 2N HE SN THER, 7T 2Aap[HE
R K > T DO BEZHIET 2 IREEEEZ AW ZERPBEHA SN T HONIFLEAET
b5, L, T OFEBRGIETITMERES S EHEREHNI IV 5 & DO B FE AR+l d 2 &
BRI Tz 9, Bil3 2528, Fexr OFETHIREREEICLY DO &2 T-7223, OD ® L
HLLHITDO DD RR IV, o iR R TE o Tz,

2. AEDEW

AWFFETIE, BEAFOIRERERIC L D ERRICBIT D DO HEORLZE S 2 HHRT 5 51085
FEEICT DO BIEEFIET 2 EBRREZMEE L, EREEOMCRIS & ORI 2 RS O LT
EARESEOFE L. F7, ZOBRKHIEICET 5 ERTIIBKZE TH D%, No DA
MERMNREETH > - F0 5, BEHBREE I TEERNR PN R OMERZ - b L —3—3Bk
ATV, BRKHIE CTHWBRNS SR EREEZ A L T D e AR S n-E2R LAYzt
TAHZETHLMNZ L.

3. HEDFE
(1) BEHHEEZRW-FRERERER

BERICH W6 TR, #5H Fk &3 % —
L PEKIERR > BRI L 72, SRE LTS INPUT
PEVGUE 100 mL (X3 057 Ff (5 min, 10,000 x g) D"i y
BIZFO EBEREERREL, £ 10 mL O - boes s
BIRE LTHIR L. Z ORNEHREZ Y VR Arduino
iRE N> 7 7 — (PBS: 137 mmol/L NaCl, 8.1 o OuTPUT
mmol/L Na,HPOs4, 2.68 mmol/IL, KCI, 1.47
mmol/L, KH>POs, pH 7.4) T 2 [HI¥E4 L, FE -
0B (5 min, 10,000 x @) 1T o 72, Bk Avgan—tim

I BB ARZRE LT BITTGRER 2L, . = e Jo— =
{518 Mixed Liquor Suspended Solids (MLSS) 1 RIFIEIC & & DO HIFIRE & HRRROME
D59 4,000 mg/L 12725 & 912, BEMEETE 4 ¢ 2 DM i 1 L IZiRA S¥7-. DO 13K DO (1-3
mg/L), 1 DO (3-5 mg/L), i DO (5-7mg/L) D 3 5L 720 X HICREL, Lo DO F1f
T 24 B O PR 21T o 70, R TOEBRRIZBWT, KRR 30 °CIZ5%E L7=. DO IE 3
I DO §t (TOA DKK, MM-42DP, Japan) 7> 5 5[5 S L7 #Hi% ll, ¥4 2> (Arduino) T
Lo TIRAEZRETHZ L THEIL, Z2NODERE PCICHRITFET DY AT AZREE L (UL
T, ZOHFUET DO Al L7 Stk & R RHIE & FES). TR SR4& T#, 5 olFkE S8, B
A 800 mL % FRZE L, DM FiHiZ 800 mL 1RG S, 12 RO & Bt L=, %
2, NAF T ANV ADNEEBGIET 5 %, EBRPIXEER, BRKT 2 —7, DO &Y —Z il E
L7z, F7o, ERPITIGIED LR - BEET, ofiR - BEBREEEAER SN NWE 2 1IcT 5
12,160 tpm DI TV I RXT 4 v 7 AZ—F—ITTHE L (K1).

(2) IRBIERIZKDFREREAR

(1) & [RIEED FIE CIHRE LS 21T > 7GR 2 551 250 mL (ZIR A SH72. &S 18em, e KR
10cm @ 500 mL 2=H/)L7 T ZAa%HE LT, [Bfssk 160 rpm (2C, 24 FF O Pl 217 -
7o, Beatk, BVERME 200 mL & [RZ L, DM E5#iZ 200 mL B4 S48, [Al#E5 160 rpm, 30 °CIC
T, 12 R O dF R ERER 21T o 72,

() KB

AU 22 R CREIFFRUIC 2 mL OFKEATVY, 045 um 2V ¥ 7 4 v Z — 2 X DA L
T, WHRAT % L7-%%, CODcr, NHa", NO3, NOx R E A I L 72. NHa™, NOs,, NOy I E X, W74
B TFKRERIE OICHEILL, ZhENA v K7 =) — ik Tk F7FrnFLredT



EIZ R DM EETRERE LT, A
E AT BT L WO E o il E X,
Sunrise™Rainbow (F1YEHIFE T.2£, Japan)
Z V72, CODer (325 H s /K E 547
#t (HACH DR3900, Hach Company, USA)
ZHWT 70 bk a ) v LEIZKY
MIE L7z £72 CODcr, NHs", NOy DFRZ
BIX, BERMBREOWEM &+ 4312 H
b« BEERG % #4272 8-10 K% O
EE DR LT

(4) HMAFBEMN

FVGIE & iR E =R R IS b
7o BRI L, BEH TIZYEIL U s
FEFENT 21T > 7=. DNA HiH 21X Power
Soil Pro Kit (QIAGEN,Germany) % FH\»,
E D%, 774 ~—X7 UNIV515f-
UNIV806r % FWTHIE & HHIE D 168
rRNA B{5F V4 i8I 28R & L7z PCR

1 REBEEZEICH TS NH N, NOs-N 5 & U CODg;

DRERE.
. AT EE% FREE
BIl= prac
lﬁII)EIE E iu%*ﬁ: (mg/L) (mg/L) (%)
{EDO%K 61 4 934
DO% 42 2 2
NH N T O%t% 95
SDO%#H 87 5 94.3
REEE 145 5 96.6
EDO&H 31 5 83.9
. hDOKM 22 7 68.2
NO;-N N
=DO%&H 45 15 66.7
REEE 40 38 5.0
{EDO%KH 1644 126 92.3
22
coDer TDO*# 1342 110 91.8
=DO%&H 1810 110 93.9
REZEE 1440 182 874

IR A T o7 5472 PCR EMIZOWTIE, BRI LY HRIO AV R A HER L1214,
MinElute PCR Purification Kit (QIAGEN,Germany) % W THEHL L, iSeq 100 2 A7 A3 L W iSeq
100 i1 Reagent v2 Kit (Illumina, Inc., USA) % I\ T 16S rRNA (&1 FEM DELS & P E LTz, S

L72BHT — 2 2 D 97%EE S [FI P
T L 7= operational taxonomic unit
(OTU) ORELE, HREOIFBEIIRER & —
HOMEHTIE, QIIME 2 (version 2022.2) fi#
fr o8 A4 7 F A4 v & ] v, 168
RNA BIEF+ D 7 —FX— 22X
SILVA 138  (silva-138-99-515-806-nb-
classiffier.qza, version:2022.8) % Hu 7=.

(6) RERMAZAVRERER
1518 % PN AZFE D DM 5119 20 mL %,
120mL DAL T TINZ, Ar H A
=T KN He /T AEBREIT, AT
NN OFEFREDN 20%I12785 X H 1
100% O2 H A% 20 mL ¥ L7=. DO il
XA EL 110 rpm (2 TITVY,  WRAHER,
SARERDN 6 D 500 mL DY 7 /VERER,
F O DO JEEERIE XTI AR 4 1
(0,1,2,3,4,5,6,9 K IF 51T 72. DO R
¥ Oxygen Systems(Ocean Insight, NeoFox,
USA), 27 BEIREE, NOs JREE XA A4
7~ k%72 7 ¢— (Shimadzu, CDD-
6A.Japan) (2 CaHHAIL7=.

4. HAEMRRE
() BIEBEHIZE TS D0 BEDEH
FEER ST 5 DO JRE ORRFEA
b 2 1ZRT. IR R ClIss 2R iR
H1Z DO JREEDN K E < ZH) (3~8 mg/L)
LTRY, FREMEBISIZE JIET
DO JRE DR Z M 5 2 & BHEET
b olz. —J7, RUFFE THELE L 7= IR
LY DO BEEZHMEL-RTIE, FE
BREFAAEL 0D DO IR %2 HIO#E T
4252 ENRTE, LLEOREENS
DO B DENT X D AR ML EE G~
DR B5 1208, AWFZECEM L7z
BRI L 5 DO I ED TN
WLTWDEEZLNT.

345678910
Time [hours]

Ny S——

345678910
Time [hours]

8
6 -
4j.mmfkﬂmmwmwwm
2

0

34586 7 8910
Time [hours]

10
=
= 3.
F = ;|

0 1

01 2

10
=™ g 8
O (o]

@) '§'6
Z @ 4
=,

0 T 1

01 2

10
b g °
O O
© 3
£ @
2o

01 2

10
K g |
o 3
O'§'6
Z @ g
# £,

E2 &

T
01 2

34567 8910
Time [hours]



ERES

100%

' N | B B 100
o = 17777777
s e B 2 w0
- e 7777777
I 9t /////// EE Other
= £ w7
N =
o [ S é é / ;:;3
50% o 012 345€69
Time [hours]
- s 40 8.0
- 'E' 30 6.0
- E 20 | L 4.0 E
o A4 in o
0% l g 0 ;L(I;ZC ate 2o a
" %% {8DO $DO ®DO  iR#E © 0 r : , : 0.0
 Pseudomonas paracoccus 0 2 4 6 8 10

M Pseudoxanthomonas
other

M Stenotrophomonas
Acinetobacter

Time [hours]

3 16S rRNA BIZFITE D R4S DO &HIZHIT 4 BNOy DEHREEADERME DR L(LR)

SHEEROEIL.
DO REERUAHYMIREDEREL(TH)

(2)COD. EERUVZERLEMEEDRIEL

K FEBRIZEBIT D CODer , NHa™-N, NOv-N DRERZHK 112757, NHs-N, CODcr 12 TDHRT
B 72 L2 HeRR S 72203, NOs-N 1ZB LTI DO §:4ThRZE3E 83.9 % & RAF CTH 7= DT
%L, B DO &ML DO S TIRZENZEI 682 % & 66.7 % TV, DO 23 < 72 HFE NOs R
FORTFNAOLNT. BEROBBEE D% < BN 7 7 2 2RERFOEHRH2Y 160 rpm (DO=5.2mg/L)
FREE Tl b NOsBREFRZ /RT3 12, IREIEE R T DO fil#EnKEgETH L Z &, HIZITHE
BWAEMRICBWNTIIMAYB O AR L D MERER SIZBRLIFUETICHH L DY
it DO EERMICEET H2MERH L. ZNHDENG, HRMETEME ORE DO A,
BEBEMRICBWT, BEROMPEKZ AW IFKERZEE OfE DO 4f L1372 5 )
BEMEDS & B FNRIB I 7z,

(3) HHE AR AEAT

FEIGIE & A58 EBR % D75 TR % I T 16S rRNA SBHRF12 553 < T 21772 - 72, i o
B LAV TR LTEEATAE R Z X 3 1IR3, RGN X 258 R L ORER &R T,
Pseudomonas J&, Paracoccus BOE LN R S, 26 OMEBIXIIC R ERERE & L To
WERDHY, H—ERIZBWTT VBT MO ERT AL TOML - ERKSZH 9 FH0n5Z%
IEZINTWD B3 ZDMIZIE Comamonadaceae B D@73 F, KM EME & Lo
DBEERRDSHRE SN TOWAHIERR D SHEE CRE SNT-FN D, HERO XM EME O
Wz K0, BRI HEIT L T ATREME S RIE S 172, DO filfRICE VLTI, DO BE %5
W5 Z & T Pseudomonas J&DEE DA U Paracoccus BOEIEHEM L7 (K 3). BEHR 5
JE CHEE S N7 RO i KRR E M 12 B8 1T DIREESR S T COREZ DO RF2FH~T=
& A, ZIEI Pseudomonas J& T 3-6 mg/L F2E 1919 Paracoccus J& T 4-6 mg/L F2/& '8 19T H
D, BRL-ULTH il DO (38725 Z LR MbN TV D, XIREC, HEMEMRE T ThoH AR
EBRIZBWTIL, Paracoccus JEDI573 Pseudomonas J& XLV b DO F-4FTH iR EE 2+
2.5 AR R STz

4) BRHARDEMRIZOWNT

SNOy & FAV I N b —H =3B B, ABFZE TR IEIEIG IR b IR RS D R T
U VO MRS LT DO JRJE, A5 (Succinate) RIEDRRIFAALK U SNOs DZEHKIE~D
IR ORIFE 2 R 4 10RT. AREMETFICBNT, DO I, AHMIELE OB ICPE, 2=
FHAPERENTND Z &M b, WRMBMERIGET L EZ N5, LnLRRE, ¥
XN SN0y OF) %P ERE T TV THOERLAY & LTRSS AT, KISARYOE



RIIARATH -T2, ZORIZHONTIE, SH%OMRFHI LY ZNDOEZRERMOITH 2R L T
WS ZEEFELTNA.

B) £F&H
AL CrEa oy GG IRIEOTEMIE IR 2 AV C DO IR E 2 HIE4 2 555 R 2 MEE L, 5t

Wi %2 SO IZ B B LU OfE R & 157-.

1) IREBEERE CITEET O DO REE —EIRO Z LIFTE T, HFXMEMEME ~D DO R
DR Z R T DITIIAMZE TREZE L 728 C DO IR BE 2 il 9~ 25 5iEA30 L T,

2) DO REZ —EEICHIE 5 Z & CReB B b X OUFRMENZE SOGHETT 3 2 4= 72
REBEAMEL, 78 =7, R, AEMOREEZHER LT,

3) DO EED EFITE, AR XML M O & (5 FE Tl Pseudomonas J& O EIA 3 L
Paracoccus J@&DOEIE ML 7=,

4y [\ FIEMEBIRIEZ B A L T 2B OTRMEETEE, HERMEREREZ A L TV D HENLE
RN PN AR OfEEE 2 AV b L—Y—3BROFER L VAL MR o7z,

SE X

1) Galloway, J. N., Townsend, A. R., Erisman, J. W., Bekunda, M., Cai, Z., Freney, J. R., Martinelli, L.
A., Seitzinger, S. P. and Sutton, M. A.:Transformation of the Nitrogen Cycle: Recent Trends,
Questions, and Potential Solutions, Science, Vol. 320, No. 5878, pp. 889-892. 2008.

2) Oh, J. and Silverstein, J.: Oxygen inhibition of activated sludge denitrification, Water Res., Vol. 33,
No. 8, pp. 1925-1937, 1999.

3) Jansen, J. L. C. and Behrens J. C.: Periodic parameter variation in a full-scale treatment plant with
alternating operation, Water Sci. Technol., Vol. 12, No. 5, 0018661261, 1979.

4) James, S. N., & Vijayanandan, A. Recent advances in simultaneous nitrification and denitrification
for nitrogen and micropollutant removal: a review. In Biodegradation. Springer Science and Business
Media B.V,2023.

5) Song, T., Zhang, X., Li, J., Wu, X., Feng, H., & Dong, W. A review of research progress of
heterotrophic nitrification and aerobic denitrification microorganisms (HNADMS), In Science of the
Total Enviro. , Vol. 801,2021.

6) Qiao, Z, Sun, R., Wu, Y., Hu, S., Liu, X, Chan J. and Mi, X.: Characteristics and metabolic pathway
of the bacteria for heterotrophic nitrification and aerobic denitrification in aquatic ecosystems.
Environ. Res., Vol. 191. 110069. 2020.

7 BRI S, 55 52 [6] H A KR 55 F 4 257#,90264B,2018.

8) HARTKIEFE: T/KRBRAIE - B3, pp. 295-315,2012.

9) Bin, J., Yang, K., Zhu, L., Jiang, Y., Wang, H., Zhou, J. and Zhang, H.: Aerobic denitrification: A
review of important advances of the last 30 years, Biotechnol. Biopro. Engineer., Vol. 20, pp. 643-651,
2015.

10) Yang, J., Feng, L., Pi, S., Cui, D., Ma, F., Zhao, H. and Li, A.: A critical review of aerobic
denitrification: Insights into the intracellular electron transfer, Sci. Total Environ., Vol. 731, 139080,
2020.

11) Kotcharoen, W., Watari, T., Adlin, N., Thao, T. P., Satanwat, P., Pungrasmi, W., Powtongsook, S.,
Takeuchi, Y., Hatamoto, M., Yamazaki, Y. and Yamaguchi, T.: Evaluation of an anaerobic baffled
reactor (ABR) — downflow hanging sponge (DHS) system in treatment of black wastewater from a
closed recirculating aquaculture system, Aquacult. Engineer., Vol. 100, 102303. 2023.

12) Bin, J., Yang, K., Zhu, L., Jiang, Y., Wang, H., Zhou, J. and Zhang, H.: Aerobic denitrification: A
review of important advances of the last 30 years, Biotechnol. Biopro. Engineer., Vol. 20, pp. 643-651,
2015.

13) Zhang, J., Wu, P., Hao, B., and Yu, Z.: Heterotrophic nitrification and aerobic denitrification by the
bacterium Pseudomonas stutzeri YZN-001. Bioresour. Technol., Vol. 102, No. 21, pp. 98669869,
2011.

14) Medhi, K., Singhal, A., Chauhan, D. K. and Thakur, I. S.. : Investigating the nitrification and
denitrification kinetics under aerobic and anaerobic conditions by Paracoccus denitrificans ISTODI.
Bioresour. Technol., Vol. 242, pp. 334-343, 2017.

15) Chen, Q., and Ni, J.: Heterotrophic nitrification-aerobic denitrification by novel isolated bacteria. .
Ind. Microbiol. Biotechnol., Vol. 38, No. 9, pp. 1305-1310, 2011.

16) Jin, R., Liu, T., Liu, G., Zhou, J., Huang, J. and Wang, A.: Simultaneous Heterotrophic Nitrification
and Aerobic Denitrification by the Marine Origin Bacterium Pseudomonas sp. ADN-42. Appl.
Biochem. Biotechnol., Vol. 175, No. 4, pp. 2000-2011, 2015.

17) Ma, F,, Sun, Y., Li, A., Zhang, X., and Yang, J.: Activation of accumulated nitrite reduction by
immobilized Pseudomonas stutzeri T13 during aerobic denitrification. Bioresour. Technol., Vol. 187,
pp. 30-36. 2015.

18) Zhang, H., Li, S., Ma, B., Huang, T., Qiu, H., Zhao, Z., Huang, X., and Liu, K.: Nitrate removal
characteristics and 13C metabolic pathways of aerobic denitrifying bacterium Paracoccus
denitrificans Z195., Bioresour. Technol., Vol. 307, 123230. 2020.

19) Chen, S., Li, S., Huang, T., Yang, S., Liu, K., Ma, B., Shi, Y., and Miao, Y.: Nitrate reduction by
Paracoccus thiophilus strain LSL 251 under aerobic condition: Performance and intracellular central
carbon flux pathways, Bioresour. Technol., Vol. 308, 123301. 2020.



17 17 4 10

Mamoru Oshiki, Hirotoshi Netsu, Kyohei Kuroda, Takashi Narihiro, Naoki Fujii, Tomonori 24(8)

Kindaichi, Yoshiyuki Suzuki, Takahiro Watari, Masashi Hatamoto, Takashi Yamaguchi, Nobuo Araki,

Satoshi Okabe

Growth of nitrite-oxidizing Nitrospira and ammonia-oxidizing Nitrosomonas in marine 2022

recirculating trickling biofilter reactors

Environmental microbiology 3735-3750
DOl

10.1111/1462-2920.16085

Mamoru Oshiki, Lin Gao, Lei Zhang, Satoshi Okabe 37(2)

NH20H disproportionation mediated by anaerobic ammonium-oxidizing (anammox) bacteria 2022

Microbes and Environments ME21092
DOl

10.1264/jsme2.ME21092

Mamoru Oshiki, Yuka Toyama, Toshikazu Suenaga, Akihiko Terada, Yasuhiro Kasahara, Takashi 37(2)

Yamaguchi, Nobuo Araki

N20 reduction by Gemmatimonas aurantiaca and potential involvement of Gemmatimonadetes bacteria 2022

in N20 reduction in agricultural soils

Microbes and Environments ME21090
DOl

10.1264/jsme2.ME21090

Takahiro Watari, Kenya Asano, Takanori Omine, Masashi Hatamoto, Nobuo Araki, Kazuhisa Mimura, 57(9)

Akihiro Nagano & Takashi Yamaguchi

Effects of denitrifying granular sludge addition on activated sludge and anaerobic-aerobic 2022

systems for municipal sewage treatment

Journal of Environmental Science and Health, Part A 830-839

DOl
10.1080/10934529.2022.2118485




Takahiro Watari, Carlos Lopez Vazquez, Masashi Hatamoto, Takashi Yamaguchi, Jules B van Lier 42

Development of a single-stage mainstream anammox process using a sponge-bed trickling filter 2021

Environmental Technology 3036-3047
DOl

Wilasinee Kotcharoen, Takahiro Watari, Nur Adlin, Yoshinobu Nakamura, Penpicha Satanwat, 164

Wiboonluk Pungrasmi, Sorawit Powtongsook, Yutaka Takeuchi, Masashi Hatamoto, Shinichi Yamazaki,

Takashi Yamaguchi

Effect of salinities on nitrogen removal performance of DHS-USB system and growth of 2021

Epinephelus bruneus in closed recirculating aquaculture system

International Biodeterioration and Biodegradation 105299
DOl

Shunji Fuchigami, Masashi Hatamoto, Ryota Takagi, Takumi Akashi, Takahiro Watari, Takashi 24

Yamaguchi

Long-term treatment of municipal wastewater using a mesh rotating biological reactor and 2021

changes in the biofilm community

Environmental Technology and Innovation 102074
DOl

Shehani Sharadha Maheepala, Shunji Fuchigami, Masashi Hatamoto, Takumi Akashi, Takahiro Watari, 25

Takashi Yamaguchi

Stable denitrification performance of a mesh rotating biological reactor treating municipal 2022

wastewate

Environmental Technology and Innovation 102543

DOl




Thao Tran P, Masashi Hatamoto, Masataka Aoki, Takahiro Watari, Kazuaki Syutsubo, Takashi 25
Yamaguchi
Effect of inoculum sources on autotrophic nitrogen removal in anaerobic hollow fiber membrane 2022
reactors
Environmental Technology and Innovation 102375
DOl
M.Oshiki, K.Nagai, S.Ishii,Y.Suzuki, T.Yamaguchi, N.Araki, S.Okabe 88
Determination of 15N-14N of Ammonium, Nitrite, Nitrate, Hydroxylamine, and Hydrazine Using 2022
Colorimetric Reagents and Matrix-Assisted Laser Desorption lonization-Time-of-Flight Mass
Spectrometry (MALDI-TOF MS)
Applied and Environmental Microbiology 0241621
DOl
Oshiki Mamoru Morimoto Emi Kobayashi Kanae Satoh Hisashi Okabe Satoshi 4
Collaborative metabolisms of urea and cyanate degradation in marine anammox bacterial culture 2024
ISME Communications -
DOl
10.1093/ismeco/ycad007
Takahashi Kohei Oshiki Mamoru Ruan Chujin Morinaga Kana Toyofuku Masanori Nomura 16
Nobuhiko Johnson David R.
Denitrification in low oxic environments increases the accumulation of nitrogen oxide 2023

intermediates and modulates the evolutionary potential of microbial populations

Environmental Microbiology Reports

DOl
10.1111/1758-2229.13221




79

2023
23-25034

DOl

Koike Kazuyoshi Honda Ryo Aoki Masataka Yamamoto- Ikemoto Ryoko Syutsubo Kazuaki Matsuura 15

Norihisa

A quantitative sequencing method using synthetic internal standards including functional and 2023

phylogenetic marker genes

Environmental Microbiology Reports 497 511
DOl

10.1111/1758-2229.13189

Aoki Masataka Takemura Yasuyuki Kawakami Shuji Yoochatchaval Wilasinee Tran P. Thao 18

Tomioka Noriko Ebie Yoshitaka Syutsubo Kazuaki

Quantitative detection and reduction of potentially pathogenic bacterial groups of Aeromonas, 2023

Arcobacter, Klebsiella pneumoniae species complex, and Mycobacterium in wastewater treatment

facilities

PLOS ONE e0291742
DOl

10.1371/journal .pone.0291742

Hirakata Yuga Mei Ran Morinaga Kana Katayama Taiki Tamaki Hideyuki Meng Xian-ying Watari 17

Takahiro Yamaguchi Takashi Hatamoto Masashi Nobu Masaru K

Identification and cultivation of anaerobic bacterial scavengers of dead cells 2023

The ISME Journal 2279 2289

DOl
10.1038/s41396-023-01538-2




Miwa Toru Takimoto Yuya Tokuda Yujiro Watari Takahiro Yamaguchi Takashi Hatamoto Masashi

472

Sewage-derived substances and dead microbial cells cause gel biofilm formation in membrane
bioreactors treating real sewage

2023

Chemical Engineering Journal

144882 144882

DOl
10.1016/j .cej -2023.144882

57

2023

DNA aptamer DNA

57

2023

DHS Comammox

58

2024




58

2024

Anammox

58

2024

58

2024

Nitrospira

2022




(Kawakami Shuji)

(00610461) (53101)
(Aoki Masataka)

(80775809) (82101)
(OSHIKI Mamoru)

(90540865) (10101)
(WATARI Takahiro)

(90800540) (13102)




