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Microbial cell aggregates are advantageous for survival under low substrate
concentration
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The purpose of this study was to shed light on the advantage of microbial
cell aggregates for survival in an unfavorable soil environment such as low substrate concentration
and acidic condition. Enrichment culture of acid-tolerant nitrifying bacteria isolated from tea
soils was used to achieve this objective, and the following results were obtained: 1) Stable culture

of acid-tolerant Nitrosoglobus cell aggregates contained 10% heterotrophic bacteria 2) Isolation of
stable acid-tolerant nitrifying microbial aggregates revealed a new species of Nitrosoglobus, which
was found to coexist with nitrite-oxidizer and several heterotrophic bacteria 3) Comammox, which
has adapted to acidic environment, was found to be present. This bacterium coexisted with
heterotrophic bacteria. These results suggested that nitrifying bacteria and certain heterotrophic
bacteria coexist in aggregates and are adapted to an unfavorable soil environment such as low
substrate concentration and acidic condition.



AOB
ANO NH,
NH; < NH," NH,

AOB
AOB

pH

NH, AOB

AOB

AOB

16SrDNA

PCR
Miseq Quime
Mega
Beads Beating
Miseq
Maple
TA0100
y_
Nitrosococcus AOB
AOB TA0100
GC Nitrosococcus AOB
AOB
Nitrosoglobus terrae
TA0100 pH4
pH1.9
TAO pH

TAO100



TAO

TAO
TAO
pH MES pH5.5
6.0 AOB
AOB
DNA  16SrDNA
515f-806r PCR
Miseq
3 4
TA
16SrDNA

Nitorosogobus terrae

Nitrosoglobus terrae

90

Mycobacterium Geobacillus Thermus

AOB

100%

|

90%
80%
70%
60%
50%
40%
30%
20%

10%

HE B

Nitrosogolobus  AOB

2
16SrDNA
PCR Miseq
AOB
AOB—NOB

COMAMMOX

FE-2

DNA
515f-806r

(NOB)

AOB-NOB
pH3 6
y -
Y
—AOB
DNA Miseq
16SrDNA
amoA y —AOB Nitrosoglobus
terrae
Nitrosococcus Nitrosoglobus
Burkholderia Rhodanobacter
y —AOB
NOB
Burkholderia Rhodanobacter
40000 :
35000 i "
30000 =
—
ITI 25000 —_—
;}; 20000 “— Burkholderia
15000 Now
10000 - - Rhodanobacter
5000
<+—y_AOB
AOB-NOB
Nitrospira
DNA Miseq
16SrDNA  amoA
NXr
Nitrospira
Nitrospira
pH 1



Masahito Hayatsu, Kanako Tago, Yong
Wang, Yumi Shimomura, Taku Okubo, Atsushi
60000 Toyota, lkuo Uchiyama, Futoshi Kurisu,
Yuhei Hirono, Kunihiko Nonaka, Hiroko
Akiyama, Hideto Takami. Acidotolerant

L

30000

Y 0000 [ Xmthomonadaceae gammaproteobacterial ammonia oxidizing
F bacteria from soil. ISME J (2017), 11,
=L 30000 «+—— Sinobacteraceae 1130-1141. (

20000

«— Nirrospira
10000

(=}

AOB S-016, 2017.8.29
pH
AOB NOB
COMAMMOX
O
O
Nitrosoglobus
AOB 10
Nitrosoglobus
NOB (€H)
HAYATSU Masahito
COMAMMOX
@
TAGO Kanako
2018 ,72, 14-21.
Wenjie Yang, Yong Wang, Kanako Tago, 3)
Shinichi Tokuda, Masahito Hayatsu. FUJITANI Hirotsugu

Comparison of the effects of
phenylhydrazine hydrochloride and
dicyandiamide on ammonia-oxidizing
bacteria and archaea in Andosols.
Frontiers in microbiology. (2017), 8, 2226.
doi: 10.3389/fmicb.2017.02226.




