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100 kW 1
0.7

1
 

 

(1)   

2

 (
HRT)

7
pH ORP

SS VSS TOC T-N T-P VFA
PBS ISOIL for Beads Beating (

) DNA  
 
 

(2)   
16S rRNA

Roche GS Junior 
RDP (Ribosomal Database Project) Probe 

Match silva release115 Bacteria
Archaea

Bacteria Archaea 341F1) 806Rm-
mix 806Rm-mix  2)

PCR AmpliTaq Gold LD 
(Applied Biosystems) PCR  
95 ̊C 10  (95 ̊C 30 )  
(50 ̊C 30 )  (72 ̊C 45 ) 

 (25 30 ) 
72 ̊C 7

35 PCR
PCR Microspin 

Columns S-400 (GE Healthcare) MinElute PCR Purification 
Kit (QIAGEN) Quant-iTTM PicoGreen ds 
DNA reagent PCR

GS Junior
QIIME 3) 

( greengenes 13_8)  

4 519Fm-mix
806Rm-mix

519Fm-mix  2)

Bacteria Archaea  4)

PCR   
 

(1)   
HRT 100
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HRT  ( 1)

100

140 HRT 20
200

day182 VFA

270 HRT 30

38˚C
6:4

 
SS, VSS day16 7.6, 5.4 g/L

day224
16.3, 11.9 g/L

 

(2)  
Bacteria Archaea
Bacteria Archaea

Bacteria Archaea

806Rm-mix
341F 519Fm-mix 806Rm-mix 519Fm-
mix RDP Probe Match

Bacteria

Proteobacteria, Bacteroidetes
Firmicutes

519Fm-mix day16 Chloroflexi

40% 341F
20% 519Fm-mix

Armatimonadetes Planctomycetes 341F Candidetas 
TM7 Archaea

519Fm-mix 4
0.5 341F

PCR Bacteria
Archaea 100 Archaea

2.2-6.8% PCR
341F 519Fm-mix

Bacteria Archaea
Archaea

341F
 

RDP Probe Match silva release115

 

(3)  
1

5,700-21,000 
413-845 OTUs

OTU Chao1
day182 900-1,100

Shannon day16 5.76
day352 7.30

OTU
 

Proteobacteria
2 1.0

Others
Bacteria Chloroflexi, 

Proteobacteria, Firmicutes, Bacteroidetes 4
Proteobacteria

Betaproteobacteria
Alphaproteobacteria

HRT
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Betaproteobacteria 519Fm-mix
Betaproteobacteria

Gammaproteobacteria, Deltaproteobacteria 4
 

Chloroflexi
day16 22% day60 day116

30 day182 20
20%

  
Chloroflexi Anaerolinaceae

T78
day16 20

day352 10.8%
Bacteria

 5) Candidetas OP8
 (day16 7.9 day352 0.8 ) 

 ( ) HRT  
( ) 

 
Archaea 2.4-4.8

Euryarchaeota
Methanomicrobia

Methanobacteria 95%
Methanomicrobia Methanomicrobia

Methanosaetaceae Methanosaeta Archaea
70% Methanosaeta

day182 VFA
Methanosaeta

Methanospirillum, Methanoculleus, Methanomethylovorans, 
Methanobrevibacter

Archaea 1.0-2.0  
 

 
1) Caporaso et al., 2012, The ISME Jounal, 6, 1621–1624 
2) Sundberg et al., 2013, FEMS Microbiol Ecol, 85, 612–62 
3) Caporaso et al., 2010, Nature Methods, 7, 335 - 336 
4) Miyashita et al., 2009, FEMS Microbiol Lett, 297,  31–37 
5) Lamarche-Gagnon et al., 2015, Extremophiles, 19, 1–15 

- 77 -


