2014 2015

Ultra-high sensitive identification of unknown lipid-degrading microorganism in
activated sludge to develop of microbiological control for membrane bioreactor

Tanaka, Ryoichi
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We focused on the long chain fatty acid degradation that is one of rate-limiting
step on lipid degrading process in the activated sludge treatment, unknown microorganism involved in
degrading palmitic acid in the activated sludge was identified with a new fusion method of RNA-stable
isotope probing (SIP) and 16S rRNA gene deep sequencing. Furthermore, rare species of microorganism
taking in palmitic acid were revealed. The new powerful method of RNA-SIP and next generation sequencer
technology was demonstrated to be useful in ultra-high sensitive identification of unknown microorganisms
in environment.

To develop control technology of a high performance membrane bioreactor (MBR) for lipid-degradation, a
small scale MBR was operated using wastewater including the olive oil, and microbes induced fouling and
functional decline on the MBR in oily wastewater treatment were revealed.

Stable isotope probing 16S rRNA gene sequencing Activated sludge Membrane
bioreactor



SIP

SIP(Stable isotope Probing)

(Membrane Bioreactor: MBR)

MBR

€Y
MBR

SIP

BC- 1,2,3,4

25 BC-

Bc_

MiSeq

PLFA

(1) RSREHBR S M EWER LA TIRE

(2) B H EFE R RED O’;&m‘i{ggj’ﬁ_
BGE
) IR EMDEE
SIP
@
MBR
MBR
C )
230L 3
(HRT)2 115L/

MBR



MBR

pH DO MLSS TOC

COD-Cr

MBR
16S rRNA

(MBR)
@
RNA-SIP 16S rRNA gene deep
sequencing
13c_
25
108
12c_
0, 12, 24, 36, 48, 108
TOC (PLFA)
130_ IZC_
TOC
TOC
12
48
PLFA “C GC-MS SIM
130_
48 RNA
RNA 16S rRNA

MiSeq deep sequencing

13C
120

RNA-SIP
Pseudomonassp.  Desulfomicrobium sp.
g 004 002
w v
o e 13c e 3¢
it
oy Alcaligenes sp. WCHB1-05
® 2
’ 12¢c 13c ¢ 12¢ 13C
) MBR
(0 800 ppm)
pH DO MLSS TOC COD-Cr
MBR TOC50mg/L COD
80 mg/L 18 mM
MLSS 7 ,000 mg/L
10,000 mg/L
MLSS 35 kPa
200 400 ppm TOC COD
MLSS 600
ppm TOC COD
MLSS 20,000
mg/L 40 kPa
600 ppm
16S rRNA
(200 ppm )



T A zna 400 600 soa 2
(ppm)

{ )
100 TTI‘TIT LI | l l I
| !p! | obactena (Bacte:g‘i.etes) ‘m
80
60

I 77 Clostridia { Firmicutes)
AN ENNE
Bactero:dla (Bacteroidetes) 2014
- I T oo

20 Betaproteobacteria (Proteobacteria)

AR FIER(%)

0 1 5 6 (8111213141518 19 20 21 22 25 26 2/ 28 29 32 33 34 35 36

Time (day)

rRNA-Stable Isotope Probing
2015 3 29
MBR

16S rRNA
. @

TANAKA, Ryoichi

oTu Closest relative Phylogenetic group A::f:::‘:" i::z:;"(‘,z)
1| Bacteroidales bacterium CF Bacteroidetes CPO06772 o4
2 | Petiimonas sulfuriphila strain BN3 Bacteroidetes | NR_042087 o7
3 | Fusibactersp. SAT Firmicutes AF491333 100
4| Fusibactersp. SA1 Firmicutes AF491335 o7 50468063
Acholeplasmatales bacterium canine oral taxon 375 Tenericutes INT18547 89
6 | Parabacteroides chartae strain NS31-3 Bacteroidetes | NR_109439 o4
7 Bacteroidales bacterium CF Bacteroidetes CP006772 91 (2)
8 | Corynebacterium sp. XJ149Q-12-2NCR2 ‘Actinobacteria 1Q97589 100 HORI , Tomoyu Ki
9 | Parabacteroides chartae strain NS31-3 Bacteroidetes | NR_109439 )
10 Alcaligenesfaecalis subsp. Faecalis strain SND_5 Betaproteobacteria KJ555096 100

w0 ) 20509533

oTu Closestrelative Phylogenetic group Aﬁﬁ?fl?" isd::“‘i:y"(‘;:)
A | Diaphorobacternitroreducens sirain SL-205 Betaproteobacteria | JX974341 100
B | Bacterium B1C2-8 Bacteroidetes EU481656 %
C | Bacterium SCGC AAAQ18-G4 o1 HQ290495 80
D | Brevundimonas terrae strain 266XY9 Aphaproteobacteria |  KF818660 100
E | Hydrogenophaga defluviistrain hyd1 Betaproteobacteria | AM942546 %
F | Azonexus hydrophilusstrain d8-2 Betaproteobacteria | EF158391 100
G | Acidovorax delafieldii strain NO35b Betaproteobacteria | KC252710 100
H | Belliinea caldifistulae strain GOMI-1 Chioroflexi NR_041354 88
I MFC-5 GQ421281 %
J | Lutispora thermophite strain EBR46 Firmicutes NR_041236 89
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