Vol.4
FY2023

NEWSLETTER
from the Research Unit for Realization of Sustainable Society

mEPKE
Bt fgEa=v |
—a—-XL4&—

ELB (SHM5EE)

CONTENTS

1. FRTeEd &=y}
~AAEHEEBR. A=V IRILDAYE—T~
Research Unit for Realization of Sustainable Society
(RURSS)
- Message from Directors -

2. RERRRE

Research Reports

3. S EAMEE RS

Report of Visit from the International Researcher

4.5 5 F£EFEH
Activities in FY2023

5.6 5 FERVABAKE
Visiting Fellows for FY2023

6. SM5FEEEETALI2—BERE
Unit Steering Committee Members for FY2023

7.5 5 FEMARE
Research Projects for FY2023




Realization of Sustainable Society
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On the opportunity of the change of the unit leader, the unit's activity
policy has been changed more understandable and effective by adding
more variety of the research fields and strengthening the interdisciplinary
characters. In 2023, the eight participating departments continued efforts
of holding "meetings" to discuss global environmental and energy issues
in collaboration with interdisciplinary departments on any theme, making
the activities of the unit more visible to the outside. In particular, this year,
Institute for Chemical Research (ICR) and Kyoto Institute of Economic
Research teamed up to establish a research organization for academic
discussion of the PFAS issues with researchers involving outside the
university, and a discussion meeting titled "Toward Start-Over of PFAS
Science" was held at ICR in June, with over 200 participants.
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The Kyoto University Research Coordination Alliance (KURCA), based
on mutual cooperation among 18 different affiliated institutes and centers
in collaboration with faculties and graduate schools of Kyoto University,
conducts distinctive educational and research activities with "free
thinking" as the guiding principle. As one of our activities, the "Research
Units Exploring Future Horizons" involve not only faculty members,
researchers, and graduate students but also invited foreign researchers
and researchers of other institutions, challenging "unexplored science” that
no one has ever ventured into before through broad and multidisciplinary
collaboration beyond the previous framework. Another important mission
is to foster a spirit of challenge and then next-generation researchers
with new perspectives. As a summary of the five-year unit term, we are
undergoing an external evaluation of our new initiatives.

The Noto Peninsula earthquake struck early in this year on a scale
occurring only once in several thousand years, causing extensive
damage. We express our deepest sympathies to all those affected by the
earthquake. In addition to such big natural disasters, global warming and
environmental issues have been casting serious shadows over society,
making it more important than ever to collaborate and communicate
across a wide area and in multiple fields in order to realize a new
paradigm shift. Along with the keywords of environment and energy,
the Research Unit for Realization of Sustainable Society(RURSS) is
working on deepening fundamental research and pioneering unexplored
science to solve global-scale issues, especially actively promoting
industry-government-academia collaboration and seeking to engage with
society. These efforts are expected to make a significant contribution to
the activities of the Research Units Exploring Future Horizons and then
the KURCA.
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Takeshi HASEGAWA
Director, Research Unit for Realization
of Sustainable Society

This unit aims to discuss global environmental and energy issues through
interdisciplinary and joint research that transcends industry, government,
and academia, to uncover new issues to be addressed, and to conduct
completely new academic activities based on this unit in cooperation
with researchers and policy organizations from a wide variety of fields.
Since last year, we have made a particular effort to clarify the value of
the unit's existence by identifying issues to be discussed, rather than
simply promoting joint research.

This fiscal year, the EU has issued a strong regulation proposal on
perfluoroalkyl substances(PFAS), which are of global concern as
persistent organic pollutants, with a view to their global elimination. It
also stirred up health concerns in the general public as well as in the
industry, causing confusion.

This rapid change in the social context has attracted strong interest in
the unit's efforts on PFAS issues. In particular, the discussion based
on the Stratified Dipole-Arrays(SDA) model proposed by ICR, Kyoto
University to the world attracted much attention from domestic and
foreign academy and policy makers.

In addition, we also have other projects such as disaster prevention
technology policy related to the assessment of risks of climate change
and social vulnerability, quantification of drug dependence through
sewage analysis, construction of geographic and information systems,
economics-based statistical and spatial analysis and research on regional
revitalization, smart energy management, and others, which are all truly
global issues. Our researches are expected to address global-scale issues
by creating wisdom and ideas from Kyoto.
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Research Reports
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Elucidation of the Life Cycle of Parmales through Global Marine
Metaomics Data Analysis
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Parmales is a group of marine eukaryotic microalgae with two forms: naked
flagellates and silicified cells. Despite being closely related to diatoms,
which contribute to 20% of Earth’s primary production, parmaleans are
minor entities. Parmales and diatoms represent contrasting entities, and
characterizing their diversity and biogeography is expected to provide
fundamental insights into their ecological and evolutionary strategies. In this
study, we evaluated their diversity and distribution by analyzing big data of
DNA information based on global sampling.
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Hiroyuki OGATA
Professor, Institute for Chemical Research

ZH R KERR-BERBKEERHARR

Akira KUWATA

Fisheries Resources Institute, Japan Fisheries Research
and Education Agency
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Institute for Chemical Research
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Radical Caging Technology
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Using our radical caging strategy to cage previously uncageable bioactive
molecules, we have photocaged molecules with no general labeling sites,
including acetylcholine, an endogenous neurotransmitter. Caged acetylcholine
provides an unconventional tool for optopharmacology to clarify neuronal
mechanisms on the basis of photo-regulating acetylcholine localization. We
demonstrated the utility of this probe by monitoring uncaging in HEK cells
expressing a biosensor to detect ACh on the cell surface, as well as Ca?*
imaging in Drosophila brain cells (ex vivo).
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Synthesis and characterization of natural and synthetic lacquer

samples: closing the knowledge gap for the advancement of both
traditional and novel applications
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Urushi has long been known and appreciated as a coating and adhesive
material for its many qualities such as durability, stability, natural beauty and
gloss. Urushi is a sustainable material derived from the sap of Toxicondendron
vernicifluum. The main limitations to its widespread use are its cost, the time-
consuming extraction and treatment processes, and the complex nature of
the polymerized material. With our project, we aim to improve our knowledge
of this complex material and develop new urushi-like materials by replacing
natural urushiol with synthetic copies and characterizing the novel material by
state-of-the art technigues.
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Hirohisa OHMIYA

Professor, Institute for Chemical Research
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Institute of Biomaterials and Bioengineering
Tokyo Medical and Dental University
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Satoshi ARAI

WPI Nano Life Science Institute (NanoLSI)
Kanazawa University
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Francesca PINCELLA
Senior Lecturer, Institute for Chemical Research

Ilaria BONADUCE
University of Pisa

Diefo TAMBURINI
British Museum
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Kyoto Sangyo University

Natural urushi:

Water  (10-30%) | polymerization
Gum  (3-6%)

Enzymes (2-3%)

Urushiol (60-80%)

Main component of urushiol
oM

(82 118 13Zvirenyl bl | Total synthesis of urushiol

"‘m —_—t ’A"m
.,\(_\,&) oo — 1 Vg e
KRBRDERD THEIIVA—IVDBRIEDE A RERED

X,
Schematic illustration of the current strategy for the

total synthesis of urushiol, the main component of
natural urushi.
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Development of Hyperbranched Polymer Additives for Lubricants
that Improve Both Energy Efficiency and Wear Resistance

BHEOEBERGEGFOERIF/NSKEIRCEFESLETH FLISE
VIREBZZEEM P EMUPTBERLENTEENRERELNET, FH4ld
BEOFIESN =S D BAR) Y —2FEMAMEELTRRELEL . ZD
FRDIERA T, ZRIDEMA R P TVBERRDEMG T, BERER
RDOZENHEREL,

Low-viscosity lubricating oil has low resistance during operation and
contributes to energy conservation, but when the machine is near standstill,
the base material tends to come into contact with each other, causing wear
and other defects. We have developed a hyperbranched polymer with a
controlled structure as a lubricant additive. Its shape has worked to keep
friction low even under high-pressure, low-speed conditions where mutual
contact of the base material is likely to occur.
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Biomass Reforming and Smoothing of Electricity Supply-
Demand by Variable Combined Heat and Power Supply
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The use of nuclear energy is effective in terms of zero emissions, while low-
grade heat is not effectively utilized at present. Biomass resources are also
effective, which can be utilized furthermore by gasification. By adding waste
heat to this process as a source of steam which can enhance the gasification
efficiency, synergy is expected to utilize both energy sources and contribute
to Zero emissions society. In this study, our microwave pyrolysis system
was upgraded for biomass reforming in steam atmosphere, and gasification
experiments were conducted to investigate the effect of steam. We also
present a solution to realize an effective waste heat utilization and energy
conversion system.
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Masatoshi TOSAKA
Associate Professor, Institute for Chemical Research
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Retention of oil film phase by hyperbranched polymer
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Juro YAGI
Associate Professor, Institute of Advanced Energy
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Graduate School of Energy Science, Kyoto University
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Sadatsugu TAKAYAMA

NIFS, Kyoto University
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Research Institute for Sustainable Humanosphere
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1. 717 0EMEREEE Microwave pyrolysis system
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Steam feeding effect on the Gas production in
microwave pyrolysis
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Junior Associate Professor, Research Institute for
Sustainable Humanosphere

Development of Fast Pyrolysis Technology for Simultaneous

Production of Char and Liquids from Biomass - Examination of the AR T8 AEETR AT HERRS
. . Sensho HONMA
Catalytlc Eﬂ:eCt at 800°C Heatmg' Forest Products Research Institute,

Hokkaido Forestry Research Organization
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Research Institute for Sustainable Humanosphere
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When wood and copper powder samples were mixed and fast heated at high
temperatures, traces (See arrow) of post-catalytic reaction by titanium were
observed in the cross section of the pyrolysis residue.
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Traces of catalytic reaction between Titanium and
pyrolysis residue.
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Environmental Radioactivity Analysis and Collaborative Research
for Environmental Restoration in Fukushima Prefecture
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More than ten years after the 2011 East Japan Great Earthquake and the
subsequent nuclear powerplant disaster, Fukushima Prefecture continues
to grapple with environmental radioactivity issues. Our research focuses
on analyzing this situation using the KURAMA-II system (Kyoto University
RAdiation MApping system-Il) for real-time radiation measurement. This
method has enabled detailed radiation level assessments in the region.
Alongside field analysis, we have fostered interdisciplinary collaboration
through 13 symposiums (RISH Symposiums) since 2011. These forums
have been instrumental in sustaining research partnerships and sparking
discussions on new disaster prevention and mitigation strategies. A key
part of our recent work involves developing camera imaging-based location
capture technology, aimed at enhancing real-time location detection. This
ongoing project, initiated last year, is pivotal in advancing our understanding
of and response to environmental radioactivity in Fukushima. Our study not
only addresses the immediate challenges in Fukushima but also contributes
to the broader fields of environmental monitoring and disaster management.
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Assistant Professor, Research Institute for Sustainable
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Minoru TANIGAKI

Institute for Integrated Radiation and Nuclear Science,
Kyoto University
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Faculty of Food and Agricultural Sciences,

Fukushima Univeristy
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Basic Research of Carbon Dioxide Observation Method Using Drone
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The data of vertical CO, profile is helpful to more accurate estimation
of global carbon budget. However, to observe vertical CO, profile using
drone, we must consider both the effect of stirring air by propellers of

drone and the response time of the CO, sensor, and find out the optimal
upward speed of drone.
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Impacts of anthropogenic and natural drivers on the sustainability
of rural societies in the Vietnamese Mekong Delta

ANIF LA TFIVEEG RIS, SEIBICh 2R KT —2EIXEL. AIIRE
TR EEDTOET, XO> RO LEEPFEEICE-T, 4
(21998 FE 152020 FE £ CHOHAMICF LA FARE T ECTWET, HARR
D FKRE T 1E. 1998-2005ME (2 -0.19 m/y. 2005-2017 DREIIZ-0.11
m/y. 2017-2020DE(Z-0.10 m/y EHEINEL=, Tz, ERD LRE
BEOHTEERIL. FEOEBORIVERELTVET, — AT, BiffLE
NoFRED—EBCIEFRES mICHBY TBL54 K EFHERIN, N
LTNEZEEOFARESDERZIBIETEIEP R THIZEERLTVET,

The bathymetry maps generated for the three periods presented a comprehensive
overview of riverbed elevation across the entire VMD. The elevations are largely
irregular, with the upper reaches generally displaying greater depth and variability
than the lower reaches. The analysis reveals that the average rates of riverbed
incision along the thalweg were as follows: -0.19 m/year from 1998 to 2005,
-0.11 m/year from 2005 to 2017, and -0.10 m/year between 2017 and 2020.
The net annual incision volume for the entire VMD region was estimated to be
-119 Mm3/year, -69 Mm3/year, and -66 Mm?3/year during these corresponding
periods. The assessment results also indicate a significant migration of riverbanks
within the VMD. In stark contrast, deposition rates are increasing and recorded
at 5 m/year in straighter river segments, notably 20 km downstream from Long
Xuyen, 18 km downstream from Can Tho, and 8 km upstream from Tra Vinh.

The upper reaches of the Tien and Hau Rivers up to My Thuan and Can Tho
experienced significant incisions between 1998 and 2020, with an increasing
trend observed across the three periods. This trend is primarily attributed to the
reduction in sediment load resulting from upstream damming and excessive sand
mining activities, as documented in previous studies.
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Takao IGUCHI
Assistant Professor, Disaster Prevention Research Institute
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Kenshi TAKAHASHI

Research Institute for Sustainable Humanosphere
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Takeshi ENOMOTO

Disaster Prevention Research Institute
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Akira YOSHIDA

Disaster Prevention Research Institute

1.RE—>4%} The overall view of drone with sensors
2.k O—&RAIE 5 GEAIR & 1 =ERFR)
Observation scenery (at Shionomisaki)
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Sameh KANTOUSH

Associate Professor, Disaster Prevention Research Institute
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Tetsuya SUMI

Disaster Prevention Research Institute
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Masayuki YANAGISAWA

Center for Southeast Asian Studies
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Doan Van BINH

Vietnamese—German University

2005-2017, LU 2017- 2020
The annual riverbed changes in the three periods:
1998-2005, 2005-2017, and 2017-2020
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Hillslope hazard mapping and trial implementation toward
improvement of regional resilience for landslide disaster
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This study developed a hydro-geomorphological model for assessing landslide
hazards. The deterministic process-based model simulates the cyclic soil
dynamics, i.e., soil accumulation and removal on hillslopes, which enables us
to have an ensemble analysis for probabilistic evaluation of sediment yield
from a mountainous watershed.
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Flood and Fire Risk in Tropical Peatland in Indonesia
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Tropical peatlands in Indonesia, predominantly situated in lowland areas of major river
basins, are facing escalating risks of consecutive flooding and fire disasters in the recent
decades. However, compounding disasters, where floods and fires happened at the same
place in the same year, rarely happened - about once in 10 to 20 years.

Our preliminary research using 17 out of 35 models of NEX-GDDP-CMIP6 SSP 370

datasets over Sumatra Island, Indonesia show that the seasonality will intensify in the future.
Most models agree that the consecutive dry days(CDD) will be longer and the intensity of
maximum 15-day rainfall will increase in most part of the island. Considering these changes,
the compounding disaster may be intensified in the future.
To prove this hypothesis, we obtain future floods extent using the Rainfall-Runoff-Inundation
(RRI) model and future fire risk Keetch-Byram Drought Index (KBDI) using NEX-GDDP-
CMIP6 datasets. Our preliminary results show that both duration and frequency of floods and
fires risks will increase in the future. The floods and fires as compounding disasters will be
intensified to 5-6 times in a decade particularly at the lowland area along the big rivers.
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Yuki MATSUSHI
Professor, Disaster Prevention Research Institute
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Michinori HATAYAMA

Disaster Prevention Research Institute
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Osamu KOZAN

Center for Southeast Asian Studies
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Graduate School of Global Environmental Studies
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Prediction of landslide occurrence and sediment yield by
the cyclic simulation of soil development and removal
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Takahiro SAYAMA
Professor, Disaster Prevention Research Institute
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Disaster Prevention Research Institute
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Kodai YAMAMOTO

Disaster Prevention Research Institute
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Osamu KOZAN

Center for Southeast Asian Studies
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Suitable river regulation work considering the characteristics of
floodplain topographic changes due to channel deformations

HIRAEE LDIKDFENTMIVTE, BOGRIED IS, BV EIEA ERTY,
—EDERHETKELHELERNPSEZTVBICHEDST RIEDALE T
KO BFEBERICEIELTVWET, Thid BREODB-ERICIDMAEE
&> TRE4DRBEADFTND BIRERFERICE(LL, BHDORBED RN
PHREICHEBERIZFLESIHERTT, 2% REDHIX- SRV FEETS
BTl MEEDME PR KECEIEL £EEBTHIEH DMK )X
TORFZEREBICKECEILTEIEN BHNET,

Velocity vector of water on a braided channel. The black area is the channel
and the white area is the land. Although water and sediment are supplied
from upstream under constant conditions, the location and geometry of the
channels change spatiotemporally. This is a result of the natural temporal
changes in the flow within individual channels due to topographic changes
caused by channel bifurcation and confluence, and the mutual influence
among multiple channels. These results show that the location and geometry
of channels change significantly where channel bifurcations and confluences
occur, and the risk of damage to land, which is the foundation of life, also
changes significantly spatiotemporally.

42 PRI 7EE TR D K K Bh K (21| (3 7=
ASEAIFR

Atmospheric observation study for fire prevention in Indonesian
tropical peatlands

2023F7A»510A THAET. #HmBRMD LA B4R T-ZIXNT B
T IMD10FDRR TR BB E KN R REBEITVELe ARBERD
BECKNRRIEREDOBEFRE. MES P EBEIN/HETHRLELES
A, 1B5mm K FHOLROEH 158K /15 E . PM2.55°100u g/m?%
B2 AEN R L BRI EL /2o Thidt FYREERT (WHO) »¥EdtE
LR EFRBED201ETY,

Atmospheric and hydrometeorological observations were conducted from
July to late October 2023 at 10 private houses in Riau Province, Sumatra,
Indonesia, where tropical peatlands are widespread. The relationship between
the aspect of air pollution and hydrometeorological information was analyzed
at one of the sites where rain gauges were installed: during the 15-day period
of continuous low rainfall days of less than 5 mm/day, PM2.5 values above
100 ug/m® were observed for at least 6 hours. This is 20 times higher than
the allowable concentration indicated by the World Health Organization(WHO)
as a guideline.

B K RRZTFR - AEBIR

ik s

Hiroshi TAKEBAYASHI

Associate Professor, Disaster Prevention Research Institute

BH B8 R 7Y 7 ibEm R Ren
Masaharu FUJITA
Center for Southeast Asian Studies
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Meg B. BISHWAKARMA
Hydro Lab
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Umesh SINGH
Hydro Lab
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Spatiotemporal variation of channel geometry
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Mariko OGAWA
Assistant Professor, Center for Southeast Asian Studies

Bl & RE7YT7HIEHERHZIEM
Osamu KOZAN
Center for Southeast Asian Studies

WA Y7 27 Y2H  BHKERERR
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PM2.5 meter and CO meter installed in a private house
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Identification of human-to-primates viral spillover in Southeast Asia

AURZITIZHENT, Eb, ENUADERIE(NHP), LUV ZEEESR
OREFRERVEL . ABEEIDBILEERRDEBEELEERIC. &
MDEYSHEED ROV ZATESEY TEL, T —50,
TFHHYIL, ENDY LT IVEAZIA IV BT UT-AE R, TAIVAD TR R —
TICHBEEESD HIENBASPICEY), BERENEIAIVZADZH
HEIBRRTHENEBMN FIMWIICEIEL 2, FETAXIL, BEBAL
ZHEDUZTE NHPIZBIFBEEHDERN IS ILZADIFETT, 1RV TIC
BUIDEMSHEEDOEBREERZHNBUDEDRIEIL. 2hoDI1>2—T1
A ZDIEFEMEERDTNET, LIz > T BIE. 4. ABE. RIBEOHEE
FEMEEB LT TTO-FERIBL. 1R TRERERFET7IT
2RICH B AENERBEXTIEZTEN RIMETZH T EBMODBFIEIC
LU, R PTREA £ BRI B LU T FI O ERE(TEL. I1ILADH
BHERHEICE-THAEINBU RV ER/IMET B1-DICHFEEMDIREELR
LT 3BRERIBLET,

We explored the relationships between humans, non-human primates (NHP),
and their viral ecosystems in Indonesia, a country boasting 17% of global
biodiversity. With the backdrop of escalating anthropogenic activities and
drastic ecological changes, we focus on Kalimantan, where the highest
animal biodiversity resides. Metaviromic analysis of orangutans, Mueller's
gibbons, and human samples reveals both similarities and differences
in viral landscapes, highlighting the importance of understanding host-
specific viral diversity. Notably, our findings emphasize the risks of cross-
species transmission and the presence of known human viruses in NHP,
underscoring the need for vigilant management of interspecies contact to
mitigate infectious disease threats. The loss of biodiversity and disruption
of ecological nexuses in Indonesia intensify the vulnerability of these
interfaces. Thus, we advocate for a One Health approach that considers
the interconnectedness of animals, humans, and the environment, and for
policies that address habitat destruction, promoting sustainable ecological
and land-use practices, and enhancing wildlife conservation to minimize the
risks posed by viral emergence and transmission, in the face of escalating
anthropogenic challenges and climate change in Indonesia and in Southeast
Asia in general.
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Affiliated Assistant Professor,

Center for Southeast Asian Studies
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Wataru YAMAZAKI
Center for Southeast Asian Studies
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Michiko FUJISAWA

Wildlife Research Center, Kyoto University
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Ryota Sakamoto

Center for Southeast Asian Studies
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A One-Health approach to elucidate the virome and
cross-species transmission in nature.
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Activities in FY2023

EATHED/NNFR%EED
wisdom balances society

REEENS . ALy DESEFERILIED/1-0, HRAICHER
NPROGNTVWBEE BB EMEDHFTH. SEICA-TVEE
HBEEMDOEE//N=T7I AL EWEE (PFAS) DIRLIZDOW
T ENERENEREAERETUEL /2 PFASIEAY— MEEDE
BICKZKEMTIABEORIMEDVAIWME THIERBFIC R
BAQERPASKBRINIMEET. ZOHERTIRREDOER
IFEHEEBDTNEY, CORBEDREREL T .PFASICET 248
EZ2ORMPARELRRANELTEZLNTVET R RH A
ORI RFR TIEPFASZIR AR (C IR A2 7] BE 75 B /B XUR 7 7
L—(SDA) EF L EHRICEER G TIREL. BEH EBORERE
DOEAPSENEDEEDTVET . ALV TR FHEEORR%
RIEBTERICEADIREMEFREEHEL CEHRL. CORBEICHDS
ZLDNICRIETEZEICLEL,

SEEIE.SDAETIVTPFASORBRBICRVBEZHOAFHFD
MEHEIFEREL. IS LVWEDEKRTOZEM LR
ZB—NCELETHHYEL

RURSS 3—F 1> ICEE/-PFAS 7OV T MDA 1N —
Members of the PFAS project at a RURSS meeting

BRI RAEL=Y MR
&) 2

Takeshi HASEGAWA

Director, Research Unit for Realization of Sustainable Society

To make this research unit more active, we have boosted
more advanced approaches to deal with perfluoroalky!
compounds (PFAS) issues, which have become a more
urgent matter this year among the residual organic pollutants
that are required to be solved worldwide. PFAS is a group of
substances that can be regarded as the wisdom of mankind,
contributing greatly to the realization of a smart society, but
at the same time they are a group of substances of great
concern in terms of their environmental impact, and it is
extremely difficult to solve this conflicting situation. Lack
of physical chemistry related to PFAS is considered to be
a major point as the cause of this problem. Recently, the
Institute for Chemical Research, Kyoto University was the
first in the world to propose the stratified dipole array (SDA)
model that can fundamentally understand PFAS and has
attracted keen interest from both scientists and policy
makers. The unit has decided to discuss the outcome of
science in collaboration with Kyoto Institute of Economic
Research, which is involved in environmental administration,
and to disseminate the results to as many people as
possible involved in this issue.

In this year, researchers from varieties of disciplines working
on the PFAS issues on the SDA model have been put
together to launch a truly interdisciplinary collaboration
project that is suitable for the unit.

E1V 4 Date (YYYY/MM/ AN HYUEF
No. DD) Title Organizer
1 2023/6/30 PFAS #Z2OBHREICEITT 1b%gﬂR%Fﬁ
2 2023/12/16 E o6 E~YTUTILZ - T—FV) THES (HE) I*}biF_TfEI&Eﬁ%FE
2023 & M FSERE pESE
& 2024/1/15 ~ PFAS FIEC S EEFORAHORREZE, BE ~ ICR
4 2024/1/15 EAT TN B AT A R A - TR - M BRI R TR
5 024/1/30 57 ARBEHERANARSER KL - 5 521 EEFES KL TS
~EB AR SETIRA S~ (1) ICR

2024F 187 As of January 2024
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Report of Visit from the International Researcher

BT
NAYF LT HET
ohamed Rezk KHATTAB

Program-Specific Senior Lecturer
Research Institute for Sustainable Humanosphere

FETISTRDOTIL- T NIVKZIES IO ELIZTT .
ROMELFE BBORB ITEZENIFTIETHRICSET
3ZDRICESEYTTVET, MERBRFEDIAES
SURISHERWR HRFREENTVET,

ERIEPEATE D ESIRAICHEIBZIRILY—F
DERIGHIGEBLESIZREIL HRPORIBICKES
HEESZATVWET, S5 FATRELABHEREOHED
BIALTWET, ChoDRBICHICL T REBRXFMRR
EET 717X (KURCA) 3WK2»DT7OY I L%ILS
LFELE, BEBHBZDTIAT7LRIEMLEITSN D
EEFRICEBVWET,

SE FIIAEOR FEABZEELURISHDE LR
BEBAL MMV R{EEMEES KR LEY ST /IvO—
ZRNAATRENA AR ERTIBEN LS F UL
ERETZT7IO-FORBAEERTIIEICKINLEL
o COMEBR TREMETIILZIDINTFIyIDEKXTS
BZHADHIETT . FAAEDEEICIE FERM. HFIC~
1IOBICEBRNAFTRBEMET)EO- LS BEOFBEY &
FhET, SHICNAATZILSMEINZTILI-ZPFxY
O—XGEEDFEICIA. BIEROTVLO-LVEFAL TS
BEDNAALIR/ —IVEEETEIHBZ/INCERETE
HERH TRICEIVERLEL -, COEBEIIEE LD
BME—BLTVWET, Fhld NFEBEHEBETI/0DITy
TORIALICEMTICOEELTOTIIMIBWT, Lk
IXNEF—MEROTOTSLERD LRBMEFDZZ
EPFTETHRTT,
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| am an Associate Professor in the Faculty of
Science at Al-Azhar University, Egypt. My research
area focuses on the metabolic engineering of yeast
and its application in biomass conversion. | have
deep collaboration with IAE and RISH at Kyoto
University.

The increasing demand for energy in our progressively
modern and industrialized civilization has raised
global warming, significantly impacting the
environment worldwide. Additionally, the depletion
of available fuel resources is worsening. In response
to these challenges, the Kyoto University Research
Coordination Alliance (KURCA) launched several
programs. | am honored to continue participating in
this alliance for the third year.

This year, | collaborated with Professors Masato
Katahira, IAE, and Takashi Watanabe, RISH, and
we succeeded in achieving a large part of our
approach for developing a potential scenario for
converting lignocellulosic biomass into biofuels while
concurrently producing antiviral compounds. This
integration is a response to the increasing threat
of pathogenic virus pandemics. Our exploration
involves utilizing advanced technology, specifically
biomass acidic glycerolysis by microwave.
Moreover, we generated recombinant baker yeast
via comprehensive metabolic engineering to utilize
glycerol after glycolysis beside the released sugars
from biomass such as glucose and xylose, which
could produce high concentrations of bioethanol.
This strategy matches the industrial perspective. |
am privileged to serve as a program-specific senior
lecturer at the Institute of Advanced Energy in this
advanced project to participate in establishing steps
to sustain the humanosphere.
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Visiting Fellows for FY2023

AHBE

%R Institute B Job Title K% Name HBF& Period
IXIX-EBIZ 4 Program-Specific Senior Sadat Mohamed Rezk _
W IAE 5 7E 58 Al Lecturer KHATTAB 2023/4/1 —2024/3/31
5 N = Program-Specific
SSFFZR Lo -
P DPRI BERERIR Associate Professor Mohamed SABER 2023/4/1 —2023/7/31
v " . Distinguished Visiting
[la=25ies0 ICR AERIFBAGERD ) Peter PETSCHNER 2023/4/1 —2023/9/30
Senior Lecturer
N Program-Specific
RATH 7O 4 = —_
(a2 ICR $ETE B Assistant Professor Russell Y. NECHES 2023/6/1 —2023/7/31

06/ SFISEEEETILI72—REBBHE

Unit Steering Committee Members for FY2023

TRFFR Institute K& Name [ Job Title
dZubR Unit Director PN .
(L2FRZER) (ICR) &Nl f2 Takeshi HASEGAWA Bz Professor
le=atsidn ICR Fi EA Masaharu NAKAMURA iz Professor
IXVF-BIFMER | IAE T SUki
(Bl1=whE) (U vy Blese) HE gz Toshiyuki NOHIRA g Professor
E1FERRZCRR RISH 12 7 Kenji UMEMURA ES 6] Professor
B BR 72 R DPRI EIL B Takahiro SAYAMA Bi® Professor
G737 n 7o
ﬁi_} it CSEAS Bl & Osamu KOZAN Bz Professor
FRF2RR
HWIKIRIEFE GSGES gEEr W Izuru SAIZEN B Professor
N — . - Program-Specific
B RRn KIER EX M Masashi HIROKI HE IR Associate Professor
o =
:f“ﬁgﬁ’( 7 ACCMS R Yasuo OKABE g Professor
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Research Projects for FY2023

%

RE—E

MEFREES MRRARE H iAo 7 RE
Project No. | Principal Investigator Job Title Institute Project Title
N _ + S 3 E — = INJL e & B
| wnee i IFWER | Ciicitanon of e Lo Gyols of Parmates tough dobel Mar
Hiroyuki OGATA Professor 1cR ucidation of the Life Cycle of Parmales through Global Marine
Metaomics Data Analysis
2 XE EX iz le=25i0n ST —IRER
Hirohisa OHMIYA Professor ICR Radical Caging Technology
KRR - BRI OE R EAFMERTE © B4 - EFHARORRDI-HOH
- § - Xy T%1BHS
F E ) 7o
3 P:i{g;if_i fei?ir Lecturer ?g: giE Synthesis and characterization of natural and synthetic lacquer samples:
closing the knowledge gap for the advancement of both traditional and
novel applications
- R s O THH R ETHEERMATI S¢S, EHA S K7 —FIFIORSR
4 BIR #EE i e Devel t of H b hed Pol Additives for Lubricants that
Masatoshi TOSAKA | Associate 1cR evelopment of Hyperbranched Polymer itives for Lubricants tha
Professor Improve Both Energy Efficiency and Wear Resistance
ok B ] TRE— - BATEGHAC LB/ A AT RN B EBH TR TR
5 Juro YAGI Associate B TR Biomass Reforming and Smoothing of Electricity Supply-Demand by
Professor IAE Variable Combined Heat and Power Supply
- Char LU DRIBFERE I 2N\ F Y ZI2READ BT ORISR
= NN + =
6 18 @5 Junior 17 B P s&%ggﬁiﬂgﬁi?igﬁi Technology for Simultaneous Production
Toshimitsu HATA Associate RISH S d . .
Professor of Char and Liquids from Biomass - Examination of the Catalytic Effect at
800°C Heating-
=1 B+ £ =3 N ' e (1 /4 - v 7o
. L R gjﬁj{ BT EaiElL;La*;'wééﬁiﬁﬁﬁﬁi]ﬁzﬁ?éﬁ@tUi%izlﬁllfoé_tmo?éﬁjﬂn |
Yoshikatsu UEDA Assistant RISH ollaborative Research on Environmental Radioactivity Assessment an
Professor Restoration in Fukushima
. 30 s IR | W K= £ Ve BRI 51T 5 AR
Takao IGUCHI Professor DPRI Basic research of carbon dioxide observation method using drone
e NIF L AT FIVEO BRI S OF e REEICH T A BN B LUBRNE
0 Sameh A Bh SRR AR AOEE
KANTOUSH posociate DPRI Impacts of anthropogenic and natural drivers on the sustainability of rural
societies in the Vietnamese Mekong Delta
WENY—RER LY — L OHBEE LR EL VYT AR LSBT - HhigsE
10 A R iz s %
Yuki MATSUSHI Professor DPRI Hillslope hazard mapping and trial implementation toward improvement of
regional resilience for landslide disaster
11 1L B iz i AR T DERRHIZ BT DK - KKEVZTIZRIT D%
Takahiro SAYAMA Professor DPRI Flood and Fire Risk in Tropical Peatland in Indonesia
1A s S TREENC LB DR DU T B AL R - DEREHEORS
12 Hiroshi Associate DPRI 7 Suitable river regulation work considering the characteristics of floodplain
TAKEBAYASHI Professor topographic changes due to channel deformations
I EYF B KETUT RES THBREIDKSFHLIE A RBAFRE
13 Mariko OGAWA Assistant AR SRR 2R R Atmospheric observation study for fire prevention in Indonesian tropical
Professor CSEAS peatlands
SEHEBNH RE7I7 . .
, i - RET7ITICHFBEISRREAANDVAIVIBROBE
Affiliated -y midsc]
4 Youdiil OPHINNI éssfistant g’fgf;"‘m”"’ i Identification of human-to-primates viral spillover in Southeast Asia
rotessor






