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Our research topics in 2023 were as follow:
1) Development of a self-sustainable sewage treatment system

2) Development of an early warning system for COVID-19 centered on wastewater-based epidemiology

3) Development of evaluation approaches for the effect of climate change and land utilization change on natural environments

4) Mechanisms of flood wood generation caused by global warming and forest industry declination

5) Waste and wastewater treatment using environmental biotechnologies and microbial community analysis

BEKALIRTEME B R DM EMBED
AL T D RS

BEXKAIEERDOEFERIZ. SROMERIDEEREICKELLE
EBI5ceH. BAKLEBOTOCLRABEGRICEWIRDEERBE R TH
%, BKNIEFROHFPERICETZIMNEEEDHIC, KRR
P 7O—FIEEBMEITONTE, FTHEMEMHFDOARL
(. EROYEN - MAEMHREZEZENICRIEDELTEET
HB. LU, REBBECHENDHEOBRBIEIFR+2TH S, £
DERELT. BAKUEERIEAIBE THENEBNMEWY A X 2R
KBEDNAA T4V LTH D6, EROEMETIEETREEDE
BHNRARETH > EDEITFEND, ZDsH. BRKLIEFRE
T/OM—LTH+umICTIDEL, HAFEHICIOLEBEL, #H
HEWMECHRIDAENESNTE

AFARETIFIYV7OMOVIER TH S super photon ring
beamline 47 XU (SPring-8 BL47XU) ® X #& CT [c&HB L.
FAMEBFROLSBREDNA AT ILLETRELT, ZDH
ICERT2MEYMIREREDOTRICEDERL., Y>vrOkOy
X#gu CTICKDMAEMMIID 3 RIENHETRLICET ZHHESE
ToTW3,

Visualization of wastewater sludge
microbiome

The maintenance of wastewater treatment sludge is one of the important
aspects of the wastewater treatment process because the sludge’s
properties significantly impact treatment performance. Various studies
have been conducted to gain insight into the characteristics of wastewater
treatment sludge. Among them, the visualization of microbial
distribution is particularly important as a direct indication of the
physical and microbial state of sludge. However, the elucidation of the
internal structure and microbial distribution remains incomplete. One of
the reasons for this is that wastewater treatment sludge is a large biofilm.
It should be sliced into pieces several tens of micrometers in size using a
microtome, stained with a fluorescent staining agent, and observed with
a confocal laser scanning microscope.

In our laboratory, we have focused on X-ray CT scans using the super
photon ring beamline 47X U (SPring-8 BL47XU), a synchrotron facility.
We have labeled microbial cells in large biofilms with a specific element.
We are conducting research on the visualization of the three-dimensional
distribution of microbial cells using synchrotron X-ray uCT to capture
images.

e - 4
BREER iR G5 K# FHERIR R KE
(TEWER RE) (IEMRE FKRE) (D= RREEWRE T
Professor Professor Associate Professor
Yu-You Li Daisuke Sano Daisuke Komori

e, BEVHBEOEXBRICETZ2EREANLDBEEDIHD
Bt LT, B3R KIGTH 5 tyramide signal amplification
(TSA) &, fEEBERELT hemin 2B UCH LR EBFE%E
MR U, TSAE. RILAFVI—ENMETIFIINEEY
NEERT7I/BICEEITIRETHS. F7INEEMICIHER
OYBEZZDEBBETHMTZIENTEETHDH. TSA%
RATSZETHRRAGNII-YavOEXEMESHZVIETHRE
MEDMIISEB I ®Z2EMNTES, Hemin (. RILAFYH—
TERERSE, BEDTFI/BEFEEITIHELHD, Lich>T,
hemin ZHMEMMBENEEI Y. TSAZfEsgd e R
DYEEWEYHBENABESEIHFEERAE UK.

We also developed a new staining technique using enzyme reaction
tyramide signal amplification (TSA) to avoid autofluorescence issues.
In this method, hemin initially binds to microbial cells, and the
subsequent TSA reaction is carried out with tyramide coupled with a
desired fluorescent dye.

Fig. 1 Anaerobic granular sludge.
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