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The environment surrounding humans is changing rapidly with complicated 

interlinkages, threatening sustainable development and healthy living. There 

has been an increasing demand for reliable future projections based on 

an accurate understanding of current conditions of Humanosphere, and 

for the presentation of measures for solving the problems. To establish the 

Sustainable Humanosphere, international collaboration and expansion of 

Humamosphere Science on a global scale is essential.

In 2016, RISH launched a new program called the Humanosphere Asia 

Research Node (ARN) to strengthen its function as a hub for international 

collaborative research and foster innovation in the field of humanosphere 

science, with the ultimate goal of delivering solutions to global-scale problems. 

ARN’s activities in the past include the following: 1) an ARN joint laboratory 

was founded in Indonesian Institute of Sciences (LIPI) jointly with Japan-

ASEAN Science, Technology and Innovation Platform (JASTIP) project; 2) 

the 1st ARN Symposium on Humanosphere Science was held in Penang, Malaysia; 3) the 2nd ARN Symposium 

on Humanosphere Science was held in Uji, Japan, 4) a number of RISH Open Seminars were delivered and 

broadcasted live to selected foreign research organizations via web conferencing service; 5) a server mirroring 

system of “Humanosphere Science Database” was installed in Indonesia; 6) and a lecture and practical training 

course on atmospheric science were offered. ARN also served as a co-organizer for the International Workshop 

on Bioresources and Biodiversity at Uji, Kyoto (with the JASTIP), and “Humanosphere Science School 2016” in 

Indonesia. 

From Oct.31st to Nov. 3rd in 2017, LIPI and RISH jointly held the Humanosphere Science School (HSS) together 

with the satellite meetings, the International Symposium for Sustainable Humanosphere (ISSH), ARN Biomaterials 

Workshop and ARN/JASTIP Bioresources and Biodiversity Workshop at Bogor and Cibinong, Indonesia. ARN 

supported 15 master course students, 8 Ph.D. course students and 4 post-doctoral researchers, total 27 young 

scientists, to join the series of meetings from RISH. Researchers from Thailand, Laos, Myanmar, China, Egypt, 

Malaysia and Taiwan were invited in addition to the participants from Japan and Indonesia. Through all these 

ARN’s activities, RISH pursues the integration of different research disciplines, and seeks to promote the 

internationalization of humanosphere science.

This booklet is a report of HSS, ISSH and ARN meetings at Bogor/ Cibinong in 2017 with brief summary of 

ARN activities since 2016. Research abstracts of HSS/ ISSH and impression by the graduate students and young 

researchers are included. We will continue to actively expand on educational and research activities in collaboration 

with the Humanosphere Science community with an effort to scientifi cally demonstrate the landmarks in mankind’s 

path toward the construction of a sustainable Humanosphere. We look forward to your valuable assistance, support 

and participation. 

Director of RISH, Kyoto University 

Takashi Watanabe

1. Preface

Director of RISH

Takashi Watanabe
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International Promotion of Humanosphere Science
In 2016, RISH initiated a new program named “Humanosphere Asia Research Node (ARN)”, 

thereby strengthening the hub functions of international collaborative research and fostering 

innovations on Humanosphere Science with an ultimate goal to deliver solutions on a global 

scale. In FY2016, ARN’s achievement includes the following: 1) an ARN joint laboratory was 

founded in Indonesian Institute of Sciences (LIPI) jointly with Japan-ASEAN Science, 

Technology and Innovation Platform (JASTIP) project; 2) the 1st ARN Symposium on 

Humanosphere Science was held in Penang, Malaysia; 3) a number of RISH Open Seminars 

were delivered and broadcasted live to selected foreign research organizations via web 

conferencing service; 4) a server mirroring system of “Humanosphere Science Database” 

was installed in Indonesia; 5) and a lecture and practical training course on atmospheric 

science were offered. ARN also served as a co-organizer for the International Workshop on 

Bioresources and Biodiversity at Uji, Kyoto (with the JASTIP), and “Humanosphere Science 

School 2016” in Indonesia. As July 2017, ARN held “the 2nd Asia Research Node 

Symposium on Humanosphere Science” at Uji, Kyoto, in which more than 30 speakers from 

not only Japan but also all over the world were invited. Most recently, ARN supported HSS 

2017 together with two satellite symposiums in collaboration with JASTIP and the Science 

and Technology Research Partnership for Sustainable Development (SATREPS). With all 

these ARN activities, RISH is in a perfect position to pursue integration of different research 

disciplines and also to promote internationalization of Humanosphere Science.

2. Humanosphere Asia Research Node

Outline of Humanosphere Asia Research Node
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Network of Humanosphere Science in Asia
We have initiated a collaborative network of Humanosphere Science in Asia with overseas research 

institutes to promote further utilization of RISH’s large facilities and field stations in overseas.

Overseas facilities and field stations
Equatorial Atmosphere Radar (EAR), Kototabang, Indonesia

Tropical artificial forest, Indonesia

Kyoto University satellite office, Bogor Agricultural University (IPB), Indonesia

ARN & JASTIP Joint laboratory, LIPI, Indonesia

Major cooperative overseas research institutes
 LIPI (Indonesian Institute of Sciences), Indonesia

 LAPAN (National Institute of Aeronautics and Space), Indonesia

 RIHS (Research Institute for Human Settlements), Indonesia

 Faculty of Forestry, Mulawarman University, Indonesia

 Forestry Faculty, Tanjungpura University, Indonesia

 Faculty of Civil Engineering and Planning, Islamic University of Indonesia, Indonesia

 NARL (National Atmospheric Research Laboratory), India

 Indian Institute of Geomagnetism, India

 Forestry and Wood Technology Discipline, Khulna University, Bangladesh

 Faculty of Agro-Industry, Chiang Mai University, Thailand

 Faculty of Science, Chulalongkorn University, Thailand

 NSTDA (National Science and Technology Development Agency), Thailand

 School of Bioresources and Technology, King Mangkut's University of Technology Thonburi, Thailand

 King Mongkut's Institute of Technology Ladkrabang, Thailand

 School of Biological Sciences, Universiti Sains Malaysia, Malaysia

 Ho Chi Minh City Institute of Physics, Vietnam Academy of Science and Technology, Vietnum

 Faculty of Engineering,  National University of Laos, Laos

 Institute of Plant Physiology and Ecology, Shanghai Institutes for Biological Sciences, CAS, China

 Institute of Geology and Geophysics, Chinese Academy of Sciences, China 

 China Research Institute of Radio-wave propagation, China

 College of Agriculture and Natural Resources, National Chung Hsing University, Taiwan

 National Central University, Taiwan

 National Cheng Kung University, Taiwan

 Department of Information Technology, Hsing Wu University, Taiwan
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Collaboration with Other Research Programs
ARN works in collaboration with other international research programs such as JASTIP, 

SATREPS and IUGONET, as well as domestic research network such as the Forum for 

Sustainable Humanosphere.

JASTIP

Japan-ASEAN Science, Technology and Innovation Platform

SATREPS

Production of Biomass Energy and Material through Revegetation of Deteriorated Grass 

Fields in Science and Technology Research Partnership for Sustainable Development 

(SATREPS) program

IUGONET

Inter-university Upper atmosphere Global Observation NETwork

The Forum for Sustainable Humanosphere

Consists of members from 47 ministries / public research organizations, 59 universities and 

more than 35 private enterprises

Hub Function between ASEAN and Japan
ARN serves a hub that connects research network between ASEAN and Japan through the 

joint laboratories in Indonesia, and also an opportunity for various research institutes of 

Japan to access ARN’s overseas research facilities. In addition, we highly encourage 

overseas researchers to conduct collaborative research using the domestic facilities under 

the joint usage platform promoted by ARN.
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International Collaborative Research

ARN promotes international collaborative research and field education on Humanosphere 

Science associated with “Equatorial Fountain”, “Utilization of Wooden Biomass”, and 

“Database for Humanosphere Science”.

Cooperative Study of the 

“Equatorial Fountain”
The energy and material flows that occur in all height regions 

of the equatorial atmosphere, which are referred to as the 

”Equatorial Fountain”, will be studied.

Cooperative Research on the Sustainable Production and 

Utilization of Tropical Biomass in Relation to Environmental 

Conservation
Aiming to contribute to the production, recycling, and conservation issues of tropical biomass, this subject deals with 

topics as breeding of useful tropical plant, production of physiologically active substances, conversion of biomass to 

useful substances or materials, and development of high strength timber buildings.

This subject collaborates with projects such as JASTIP and SATREPS to promote the following international collaborative 

research on tropical biomass.

■ Conversion of tropical biomass to functional materials, chemicals and fuels

■ Search for useful tree species suitable for material production

■ Invasive control of wood harmful insects

■ Environmental purification using tropical microorganisms and enzymes

■ Development of safe and environmentally friendly housing and its structural members

■ Breeding of plants with useful traits and environmental restoration of degraded areas
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International Cooperative Studies Using the 

Database for Humanosphere Science
This subject promotes collaborative research on database for Humanosphere Science by 

placing mirror server at overseas to improve accessibility that allows researchers in each 

country to utilize databases, accumulate individual research results and promote mutual 

reference.

The database for the humanosphere is the collection of digital data related to the 

humanosphere accumulated from research at our institute, including the terrestrial human 

habitat, the forest-sphere, the atmosphere, and outer space. These electronic data are open 

to the public via the Internet.

■ Database of the space electromagnetic environment

■ Atmospheric radar observation data

■ Equatorial atmosphere observation data

■ Global Atmospheric Observation Data

■Wood Diversity Database

■ EST Database for Useful Plants

■ Basidiomycetes Genetic Resource Data Base

■   RISH was elected a regular member of the World Science Data System (WDS) of the ICSU (National Assembly 

Science Council) in March 2016 after being evaluated the importance of the long-term atmospheric observation 

database by the MU radar and the Equatorial Atmosphere Radar (EAR). Further promotion of international use of data 

is requested through maintaining and developing a Humanosphere database including the MU radar and EAR.

■   The primary data independently obtained by the MU radar and EAR is copied as archive data and installed in the 

mirror server in Indonesia, so as to protect databases and to improve accessibility from Indonesia.

■   We promote utilization of the Humanosphere database in Indonesia by utilizing the function of IUGONET which is a 

data exchange system. For this purpose, the data recording device (RAID, 140 TB) and PC for data management were 

relocated to LAPAN in Bandung.

■   We are promoting collaborative research with Indonesia’s wooden specimen storehouse through utilization of the wood 

diversity database of RISH.

Mirror server in Indonesia
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Capacity Building

ARN supports the career development of young researchers and engineers by offering 

opportunities for engagement of collaborative research and involvement of international 

schools in Indonesia and other Asian countries. With ARN’s support, their research 

capacity can be built as future leading scientists in various research fields of 

Humanosphere Science.

ARN & JASTIP Joint Laboratory
We established a joint laboratory (jointly with JASTIP) in Biological Functional Materials 

Research Center of LIPI, Cibinong, Indonesia to strengthen collaboration with international 

research partners and various domestic research institutes.

International School, Symposium
Capacity building of international researchers on Humanosphere Science is carried out 

through holding international school, workshop and symposium.

Most recently in November2017, we held Humanosphere Science School 2017 (HSS) and the 7th International 

Symposium for Sustainable Humanosphere (ISSH) in Bogor, Indonesia.

This year 2 satellite workshops were held:

■ ARN Biomaterials Workshop

■ ARN/JASTIP Bioresources and Biodiversity Workshop

008　｜　Humanosphere Asia Research Node Activity Report



Open Seminar
RISH Open Seminars are delivered and broadcasted live to partner research organizations 

LIPI and LAPAN in Indonesia via web conferencing service.

Intensive Course, Technical Training
We provide intensive lectures, various practical training and technical exercises on 

Humanosphere science.

Research guidance on wood material development, and Construction of network system for 

online meeting, provided by Dr. Umemura at LIPI, Bogor, Indonesia (April 2017)

Radar Observation Practice including practice of radar observation, basics of data 

processing and data analysis, provided by Dr. Hashiguchi at EAR Observatory, Kototabang, 

Indonesia (November 2016)

Intensive lecture on atmospheric dynamics process and atmospheric measurement method, 

provided by Dr. Tsuda at LAPAN, Bandung, Indonesia (April 2016)
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Related Events

The 2nd Asia Research Node Symposium on 
Humanosphere Science

2017/07/19-21 Venue: Uji, Kyoto
The 2nd ARN Symposium on Humanosphere Science was proudly joined by a total of 228 

participants from 41 research institutes in 13 countries including 36 invited speakers in which 

18 were from Asia, 4 from Europe and United States and 14 from the domestic. We were also 

joined by 51 young researchers who shared their research by presenting their posters and 

taking part in the elevator speech session.

The 1st Asia Research Node Symposium on 
Humanosphere Science

2017/2/20-21 Venue: Penang, Malaysia
The ARN Symposium was held with the aim of internationalizing the Humanoshere sciences 

and the career development of young researchers. More than 60 participants from Malaysia, 

Japan, Thailand, Singapore, Taiwan, etc. attended the symposium, including 9 graduate 

students and 10 researchers from RISH.
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The  2nd  Workshop  of  B io resources  and 
Biodiversity Research in JASTIP & International 
Premeeting of Humanosphere Asia Research Node 
on Biomass Utilization

2017/1/23 Venue: Uji, Kyoto
A total of 27 presentations on the use of tropical biomass was given for 72 participants 

including 16 foreign researchers.

Humanosphere Science School 2016 (HSS) and 
The 6th International Symposium for Sustainable 
Humanosphere (ISSH)

2016/11/15-16 Venue: Bogor, Indonesia
Co-organized with JASTIP and SATREPS, HSS and ISSH 2016 was held in Bogor, 

Indonesia. Latest issues related to the Humanosphere science were discussed by a total of 

260 participants.
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International Symposium on 15th Anniversary of 
Equatorial Atmosphere Radar (EAR)

2016/8/4 Venue: Sari Pan Pacific Hotel, Jakarta, Indonesia
With a total of 221 participants, the Equatorial Atmosphere Radar 15th anniversary event 

was held in Jakarta, Indonesia. Major participants were listed below

■ Minister Kozo Honma, Embassy of Japan in Indonesia

■  Dr. Muhammad Dimyati, Rector of Indonesia Ministry of Research, Technology and Higher 

Education (RISTEKDIKTI)

■   Dr. Thomas Djamaluddin, Director of National Institute of Aeronautics and Space (LAPAN)

■ Dr. Kayo Inaba, Executive Vice President of Kyoto University

■ Dr. Takashi Watanabe, Director of RISH, Kyoto University

Workshop of Bioresources and Biodiversity 
Research in JASTIP 
International Premeeting of Humanosphere Asia 
Research Node on Biomass Utilization

2016/02/17 Venue: Kyoto, Japan
Research introduction of Asia Research Node, JASTIP, and SATREPS was presented and 

research orientation was discussed.
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3. ARN/HSS/ISSH 2017 Overview

3-1.　ARN/HSS 2017/7th ISSH

3-2.　ARN Biomaterials Workshop

3-3.　  ARN/JASTIP Bioresources and 

Biodiversity Workshop



- Humanosphere Science School 2017 -

- The 360th Symposium on Sustainable Humanosphere -

- The 7th International Symposium for Sustainable 

Humanosphere -

The Research Institute for Sustainable Humanosphere (RISH) 

continues the activities to comprehensively understand the 

current situation in the “humanosphere”, which leads to the 

establishment of science and technology indispensable for 

sustainable development and contributing to the betterment of 

society. The 'humanosphere' includes all spheres supporting and 

interacting with human activities. In 2016, we launched a 

“Humanosphere Asia Research Node (ARN)” to strengthen its 

function as a hub for international collaborative research and 

foster innovation in the field of humanosphere science, with the 

ultimate goal of delivering solutions to global-scale problems. 

The Indonesian Institute of Sciences (LIPI) and RISH jointly hold the Humanosphere Science School (HSS) together with 

the satellite symposium, the International Symposium for Sustainable Humanosphere (ISSH). HSS/ISSH have provided 

learning experience by sharing knowledge, science, and technology delivered by experts specializing in subjects related 

to Humanosphere Science to students and young scientists. This year, the international meetings, HSS2017/7th ISSH 

were held with two ARN workshops from 31st October to 3rd November 2017 in Bogor/Cibinong ARN supported 15 

master course students, 8 Ph.D. course students and 4 post-doctoral researchers, total 27 young scientists, to join HSS/

ISSH. The main theme for this year conference was “Advances in Science and Technology for the Future of Sustainable 

Humanosphere”. We hope that they will serve as a way for us to bridge Japan, the ASEAN region, and other countries in 

order to share our highest aspirations and provide each other with mutual encouragement and support. This is a report of 

ARN activities in HSS 2017/7th ISSH.

HSS/ISSH2017 committee

RISH Chair 
Hiroyuki Yano

LIPI Chair 
Riksfardini Ermawar

Greetings

014　｜　Humanosphere Asia Research Node Activity Report



3-1. HSS 2017/ 7th ISSH 1-2 November 2017, Bogor, Indonesia

On 1-2 November 2017, we held HSS2017 and 

the 7th  ISSH in  Bogor,  Indonesia .  The 

conference theme focused on how advanced 

science and technology take roles in achieving 

sustainable development goals (SDGs). A total of 

199  from 35 different institutions joined this year 

with varied and exciting interdisciplinary topics, 

reflecting the forefront of global research, 

ne twork ing  to  the  improvements  o f  the 

humanosphere. 

Symposium

Parallel session –oral presentation and group discussions- 
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Parallel session -poster presentation- 
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Prof. Hiroyuki Yano from RISH and six young researchers including five students visited the LIPI Biomaterial Center in 

Cibinong, Bogor. After the facility tour, each participant introduced his/her recent research about material sciences and 

had discussions.  Eight researchers from LIPI also shared their researches.  Total 42 participants joined the workshop.

ARN Biomaterials Workshop

3-2. ARN Biomaterials Workshop 31 October 2017, Cibinong, Indonesia
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ARN Biomaterials Workshop 
 
Venue : Auditorium of Research Center for Biomaterials 
Date : Tuesday, 31 October 2017 
 

Program 

 
MC:  Lilik Astari 
13.00-13.05  Greeting by MC 
13.05-13.15  Prof. Dr. Sulaeman Yusuf (RC for Biomaterials, LIPI)  

Welcoming and opening speech  
 

Moderator:  Dr. Lisman Suryanegara 
13.15-15.30  Scientific Presentations 
Speakers: Prof. Dr. Hiroyuki Yano (Lab. of Active-biobased Materials, RISH), Dr. 
Khoirul Himmi S.(RC for Biomaterials, LIPI), Dr. Soichi Tanaka (Lab. of Sustainable 
Materials, RISH), Dr. Riksfardinie Annisa E (RC for Biomaterials, LIPI), Mr. Masaya 
Nagai (Laboratory of Sustainable Materials, RISH), Dr. Dede Heri YY (RC for 
Bomaterials LIPI), Ms. Kamii Nakamura (Lab. of Sustainable Materials, RISH) 
 
15.15-15.30  Coffee break 
 
15.30-16.45  Scientific Presentations 
Speakers: Hiroki Yatsui (Lab.of Active-biobased Materials, RISH), Dr. Maya Ismayati 
(RC for Biomaterials, LIPI), Mr. Xianpeng Ynag (Lab. of Active-biobased Materials, 
RISH), Dr. Lisman Suryanegara .(RC for Biomaterials, LIPI), Ms. Jiahua Zhou (Lab. of 
Sustainable Materials, RISH) 
  
16.45-17.00  Closing speech by Prof. Dr. Subyakto 
17.00-18.00  Break 
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The 3rd JASTIP Bioresources and Biodiversity Workshop "Synergy of ASEAN

Countries and Japan for Sustainable Development" &

The 2nd Humanosphere Asia Research Node Workshop toward Sustainable

Utilization of Tropical Bioresources

                                                                    3 November 2017, Bogor, Indonesia

This workshop was planned to further strengthen the international network in biomass-related “Humanosphere Science”, 

in conjunction with the activities of JASTIP. The topics of the researches covered biodiversity and conservation studies, 

bioprospection in the ASEAN region, development of innovative technology for bioresources and its dissemination. The 

workshop discussed the development of network of biodiversity and bioresource database and depository in ASEAN. 

110 people participated.

Observation of Ex-situ Conservation of Bioresources at Bogor Botanic Garden

3-3. ARN/JASTIP 

Bioresources and Biodiversity Workshop
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Workshop
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The 3rd JASTIP Bioresources and Biodiversity Workshop "Synergy of ASEAN 
Countries and Japan for Sustainable Development" 

& 

The 2nd Humanosphere Asia Research Node Workshop toward Sustainable 
Utilization of Tropical Bioresources 

 

Data: 3rd Nov, 2017, 8:30  17:00 
 

Venue:  
1) Salak Tower Hotel  

Jalan Salak No. 38-40 Babakan, Bogor Tengah, Kota Bogor, Jawa Barat 16129, Indonesia 
2) Bogor Botanic Gardens (Centre for Plant Conservation) 

 Jalan Ir. H. Juanda No. 13, PO Box 309, Bogor, Java 16003 Indonesia 
 

Japan-ASEAN Science, Technology and Innovation Platform (JASTIP) organize this workshop to 
report the progress of research programs conducted by the member of Workpackage 3: Bioresources 
and Biodiversity Researches. The topics of the researches cover biodiversity and conservation studies, 
bioprospection in the ASEAN region, development of innovative technology for bioresources and its 
dissemination. The workshop will also discuss on the development of network of biodiversity and 
bioresource database and depository in ASEAN.  

 

ARN integrates various facilities and human networks in ASEAN region and Japan for consolidating 

to further strengthen the international network in biomass-related "Humanosphere Science", in 
conjunction with the activities of JASTIP. 

Guest speakers (tentative) are from, 

Chulalongkorn University; National University of Laos, Fukuyama University, Chiang Mai 
University, National Science Technology Development Agency; 

Organized by 
Japan-ASEAN Science, Technology and Innovation Platform (JASTIP) 
The Indonesian Institute of Sciences (LIPI) 
Bogor Botanic Garden 
Kyoto University 
 

Organizing committee: Takashi Watanabe, Mamoru Kanzaki,  
S. Khoirul Himmi, Ruliyana Susanti, Yayan Wahyu Candra Kusuma 
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4. ARN/HSS/ISSH 2017 Reports from 

Young Researchers



ARN/HSS/ISSH 2017 Report 

Andri Fadillah Martin 
(Laboratory of Metabolic Science of Forest Plants and Microorganisms) 

Supervisor: Prof. Toshiaki Umezawa 
 

1. Experiences in HSS and workshop as ARN activity 
Humanosphere is defined as the spheres that support human activities including the human 
living environments, forest and grassland ecosystems, marine area, atmosphere, and also the 
space environment. Every human action will affect the surrounding environments in a wrong 
way or in a right way. It is becoming our duty to make our way of living more environmentally 
friendly and sustainable. Through the HSS/ISSH/JASTIP meetings held in Indonesia, I 
rediscovered a great deal of hope that the ever-growing science and technologies may solve 
many of the challenges for realizing sustainable societies. The meetings also reminded me that 
interdisciplinary and international assemblies such as ARN is indeed required to tackle with the 
global challenges we are facing and also to catalyze the creative processes in science, especially 
in our Humanosphere science field. HSS/ISSH symposium was not only a meeting of 
multidisciplinary science, but also intercultural interactions between international researchers 
from all over the world, where we could learn a lot and gain more mutual respect for each 
culture. On the JASTIP workshop held after the HSS/ISSH symposium, besides experiencing 
another international and interdisciplinary science meeting, we also experienced majestic 
aspect of mother nature directly in the field seminar at the Bogor Botanical Garden. We also 
visited the world famous Orchid house, Presidential Bogor Palace, the very rare corpse flower 
(Amorphophallus titanium), and the couple trees. The couple trees are actually two different 
tree species that grow adjacent to each other. These trees are a reminder to myself that mother 
nature is majestic and yet very fragile at the same time. It is our duty as human being to preserve 
the environment, living in harmony with nature in the same fashion we pursue sustainable 
development. 

 
  

028　｜　Humanosphere Asia Research Node Activity Report



ARN/HSS/ISSH 2017 Report 

2. Presentation Summary 
CHEMICAL AND SUPRAMOLECULAR STRUCTURE OF LIGNOCELLULOSE  

PRODUCED IN LIGNIN-MODIFIED RICE MUTANTS 
 

Andri Fadillah Martin1,2, Yuki Tobimatsu2*, Naoyuki Matsumoto2, Miyamoto Takuji2, Ryosuke Kusumi3, 
Masaomi Yamamura2, Taichi Koshiba2, Masahiro Sakamoto3, Toshiaki Umezawa2,4 

 
1Research Center for Biotechnology, Indonesian Institute of Sciences, 

Cibinong Science Center, Cibinong-Bogor 16911, Indonesia 
2Research Institute for Sustainable Humanosphere, Kyoto University Gokasho, Uji, Kyoto 611-0011, Japan 

3Graduate School of Agriculture, Kyoto University,  
Sakyo-ku, Kyoto 606-8502, Japan 

4Research Unit for Development of Global Sustainability, Kyoto University,  
Gokasho, Uji, Kyoto 611-0011, Japan 

*Corresponding author: ytobimatsu@rish.kyoto-u.ac.jp 
 

Abstract 
Lignin, a phenylpropanoid polymer accounting for 15 30% of lignocellulosic biomass, has long been viewed 
as an impediment to chemical pulping and cellulosic ethanol production, but is increasingly viewed as a 
viable resource for sustainable production of aromatic fuels and chemicals. In this context, metabolic 
engineering of lignin aiming at improving biomass utilizations has been extensively studied. Thus far, 
numerous transgenic plants that produce lignocellulose variously altered in lignin content and structure have 
been generated via up- and/or down-regulations of genes functioning in the lignin biosynthetic pathway. 
However, little is yet known regarding how such lignin modifications affect supramolecular structures as 
well as utilization properties of lignocellulose. Here, we investigated chemical and supramolecular structures 
of altered lignocellulose produced in a rice mutant deficient in cinnamyl alcohol dehydrogenase (CAD), one 
of the key enzymes involved in the lignin biosynthetic pathway. Our previous study has shown that the CAD-
deficient rice mutant displays remarkably enhanced lignocellulose saccharification efficiency. In the present 
study, lignin content and substructure distributions as well as intermolecular interactions of lignin and 
polysaccharide molecules in the mutant cell walls were closely examined by using a suite of solution- and 
solid-state NMRs, X-ray crystallography, and wet-chemical methods, and discussed in conjunction with the 
lignocellulose saccharification profile data.   
 
Keywords: enzymatic saccharification, cinnamyl alcohol dehydrogenase, lignin, metabolic 

engineering, nuclear magnetic resonance spectroscopy  
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ARN/HSS/ISSH 2017 Report 

 
Chihiro Kimura 

 
(Laboratory of Biomass Conversion, RISH, Kyoto University) 

Supervisor: Prof. Takashi Watanabe 
 

1. Experiences in HSS and workshops as ARN activity 

How have you been affected by attending the HSS and ARN program? 

  HSS/ISSH gave me the first experience to present my research at a poster session of an international 
academic meeting. I really enjoyed the wonderful experience throughout the program. Thanks to 
HSS/ISSH and satellite workshops, I discussed my current research with many researchers specializing 
similar or different research fields, and obtained new insight and deeper understanding about my own 
research and other scientific area. In addition to the discussion at the poster session, lectures given by the 
experts of different research fields gave me new scientific knowledge. I think that it is very important to 
understand the idea and activities of researchers majoring various research fields and connect each 
research discipline, methodology and human network multilaterally. The international meetings allowed 
me to realize the importance of improving skills of English and presentation of research including poster 
design and explanation. 

  How do you think importance of Humanosphere science? 

I think that there are two important things in Humanosphere Science. The first is that Humanosphere 
Science have high potential and power to change our society. Establishment of sustainable society by 
replacing fossil resources to bioresources is the ultimate target of many researchers. However, pursuit of 
individual science is not enough. Humanosphere Science is integrated interdisciplinary science for 
harmonious coexistence of the global society and provides us solutions for establishing the sustainable 
society and environment surrounding human. The integration of many disciplines into one frame by 
Humanosphere Science enables the researchers of different fields to share the same goal through close 
collaboration. Moreover, the research activities and resultant outcomes will be accelerated by mutual 
understanding of the recent progress of each research field. The second important thing of 
Humanosphere Science is education. Students of RISH, including me, are encouraged to have deeper 
understanding about not only for their own research but also for situation, task, trend, problems and 
progress of other research and societies in the world. Thus, we can broaden our vision thorough the 
education program of Humanosphere Science. I conclude that Humanosphere Science is very important 
for students by helping us to consider the global and regional societies and their associated problems and 
future prospects. 

 How does your research relate to Humanosphere science or the activity of ARN? Explanation of your 
research subject can be included. 

The objective of our research is to produce antiviral compounds from sugarcane bagasse, one of the 
most abundant lignocellulosic agricultural residues. Bagasse has been receiving keen attention as a raw 
feedstock for bioethanol production. However, reduction of its production cost is still the major task in 
industrialization of bioethanol from bagasse. If we can produce antiviral compounds from bagasse lignin, 
feasibility of the practical applications of bagasse processing will increase due to the increase in total 
value of bagasse. The production of antiviral compounds is also beneficial to protect human and animal 
health. As a result, we can contribute to establishment of the sustainable society, a goal of 
Humanosphere Science. Furthermore, we expect to increase income of famers cultivating sugarcane by 
virtue of the adding higher value to sugarcane. I think the increase in famer  income contributes to 
strengthen relationship between Japan and ASEAN countries. 
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Abstract 
 
 

There is an increasing concern to establish sustainable society by replacing fossil resources to renewable 
bioresources. Sugarcane bagasse is one of the largest lignocellulosic agricultural residue, and has been 
studied as a raw feedstock for production of materials, fuels and chemicals. In this study, we focused on 
production of antiviral agent from the agricultural residue. Viruses threaten human and animal health and 
cause huge economic losses. The production of antiviral compounds from the waste biomass will increase 
feasibility of the overall conversion process of bagasse and contribute to the life with high safety. We 
screened reactions producing antiviral agent against encephalomyocarditis virus (EMCV), a small 
nonenveloped single-strand RNA virus belonging to the family Picornaviridae.  Microwave reactions 
using acidic, alkaline and oxidative catalysts in organic and aqueous solvents were applied to the 
decomposition of bagasse, and the degradation products were fractionated by extraction with DMSO, 
methanol and ethyl acetate. Quantification of the viral RNA replication by quantitative real-time 
polymerase chain reaction (PCR) indicated that significant differences in the total antiviral activity were 
found among the reactions applied and the monomeric and oligomeric antiviral agents were produced from 
the waste biomass. Identification of the antiviral compounds are in progress. 
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1. Experiences in HSS and workshops as ARN activity

Attending a series of Humanosphere Science School and ARN, which is held 1-2 November 
2017 in Bogor-Indoneisa, is very important for me as a student and young researcher. In my understanding, 
the term of humanosphere is a science related to the humans and their environment, so this science is very 
big field research, and contain of 2 part: earth and atmosphere (space outer the earth). As a student of 
Kyoto University, this is my first experience to join in this huge school and symposium with the wider 
research interest. In this school, there are so many expert, especially from Japan and Asean countries, who 
gave a lecture related to the humanosphere science and the current situation on these areas. Each series has 
different topic and expert, from many institution, research field, and countries. They were shares their 
valuable experience based on their region, which makes this program is very comprehensive. As a student, 
we got information on the latest research and also inspiration about our research in the future and the trend 
of the commonly research in our interest research. 

In this HSS and ARN Program, I can learn how to contribute to the sustainability of our sphere
(life’s environment) through my research. The center of all sciences is the humans itself. I got valuable 
experience about how to make a balance of our life to the environment and how to make our environment 
comfortable to human’s life. Even there are some difficulties to understand all of the field science related to 
the humansophere, at least we can get some description and imagine about the human and their sphere 
(environment) relation-mechanism and the affection of each other. For example, atmospheric science is one 
of the lecture material in HSS and I didn’t learn this deeply when I was student, both in the high school or 
undergraduate student. In this HSS-ARN program, I can imagine that there are some phenomena in the 
Ionosphere or called as irregularities and how to identify those problem, or there are also some radiation
belt which is affected to the spacecraft and satellites, etc. The others lecture gave their experiences on the 
climate change and the effect to the farmer or their crops, wood science about physical properties and the 
characteristics of cell wall, wood utilization such as nano cellulose, bioethanol, traditional housing,
adhesive, forest science, soil science, insect and invasive species, biology molecular, and many more.

For the other expert and young researcher, there were also opportunity to express their research 
interest through International Symposium on Sustainable Humanosphere (ISSH). This is big challenge to 
interact with the other researcher, to introduce their recent research, and also to make collaboration with the 
other. The ISSH consist of two part, oral and poster presentation. In this event, I joined on the poster 
presentation to introduce our study about image analysis. In this study, we would like to analyse of whole 
properties of the fiber cell, such as fiber length and cell wall thickness, more efficient and effective than the 
common method. This method was using wood vision tool and single cross section. We tried to reduce and 
avoid the chemical application, especially in the maceration process by Franklin’s solution which is used 
hydrogen peroxide and acetic acid. Utilization of the strong acid can be dangerous to the environment, 
especially when disposing the residue, and also needed several treatment before released. Reducing these 
chemical utilization can keep the environment safe for human life. Not only for the human life, but also for 
the others organism, such as trees, microbes, animals, etc.

There were also a workshop called Japan-Asean Science, Technology and Innovation Platform 
(Jastip). This event began with the tour to Bogor Botanical Garden to see the Ex-situ conservation of 
bioresources. Then, many researchers present their result research regarding the bioreources and biodiversity 
research. I got so many valuable information in this workshop so that attending the all event in ARN was the 
most interesting experience for me.
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Abstract

Cell wall thickness and fiber length were measured by different and separately methods, i.e. cross section 
and maceration, which needs time and also chemical reagent to macerate fibers. Many efforts had been 
done to make these analyses more efficient, such as using serial1 or single2 cross section methods. In this 
study, we provide novel and facile method to analyse the cell wall thickness and fiber length using single 
cross section by image analysis. Bottom part of 8-years old Platinum Teak from Indonesia were used in this 
study. 101 cross sectional micrographs from increasing radial positions of the trunk taken with 40x 
objective lens of the light microscope were used to analyse the cell wall, while 128 micrographs of the 4x 
objective lens for the fiber length measurements. Axial parenchyma cell length from the tangential sections 
also were used for fiber length analysis. All the image processing treatments were performed using wvtool
R package3. Manual cell wall thickness and macerated fiber length measurement with Image J analysis 
were also conducted as a comparison. The result shows that cell wall thickness evaluated using wvtool 
gave the average thickness of the whole wood fibers without significant difference from the conventional 
manual measurement. The values of the fiber length was almost similar and also no significant different 
compare to maceration method.

Key words: image analysis, R wv tool, fiber length, cell wall thickness
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1. Experiences in HSS and workshops as ARN activity 

  One of the goals of ARN (Asia Research Node) is strengthening international collaboration, particularly 
for students and young scientists. ARN has 3 main scopes of research, i.e., atmosphere, biomass and 
biodiversity, and data base. Since my research is related with entomology and biomass, and I come from 
Indonesia, my research topic is strongly with ARN activities. Therefore, I was very happy to have an 
opportunity to join in Humanosphere Science School (HSS), ARN and JASTIP workshops in Indonesia 
with fully funded from RISH, Kyoto University.  

  During HSS, ARN and JASTIP workshops, I interacted with many participants from Japan, Egypt, 
Malaysia, Thailand, Myanmar, Laos, China and Taiwan. Since they came with different research fields, I 
gained new experiences and knowledge. Moreover, I obtained valuable knowledge with variety of research 
fields from lectures during HSS. Interestingly, I met with some students and researchers from Myanmar 
and Laos, where we have similarity with biodiversity. We talked and deeply discussed regarding the 
researches, technologies, and possibilities for collaboration, and then we agreed to strengthen our 
collaboration in the future.  

  In addition, since HSS, ARN and JASTIP workshops were held in my country (Indonesia), I had a great 
opportunity to explain about Indonesia including biodiversity and cultures. When we visited to Bogor 
Botanical Garden, I accompanied some participants from Japan, China, and Egypt. Since some of them 
visited tropical country first time, I had an opportunity to introduce the biodiversity in my country as 
reflected by Bogor Botanical Garden. 
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Abstract 

 
The mechanisms of the decomposition of polysaccharides by termites have been well-documented. 

However, there is little information regarding role of lignin in nutritional physiology of wood 
feeding insects. In this study, we investigated the effects of lignin on the physiological activities of a 
lower termite, Coptotermes formosanus. First, we investigated structural changes of lignin polymers 
during lignocellulose decompositions in the termite digestive system. Our chemical and NMR data 
suggested that C. fomosanus workers had an ability to partially modify lignin polymers in their 
hindguts. Second, we investigated the physiological activities of C. formosanus workers fed with 
artificial diets composed of isolated lignins and polysaccharides with varied formulations. Survival 
and body mass of the workers as well as presence of the three symbiotic protists in the hindguts were 
then periodically examined. The results suggested that although lignins are hardly utilized as a 
nutrient source when they are the sole food source, they have marked positive effects on the survival 
of C. formosanus workers as well as the maintenance of the major protists in their hindguts when fed 
with polysaccharide diets. We, thus, propose that the presence of lignin is crucial to maintaining the 
physiological activities of C. formosanus workers during their lignocellulose decomposition. 
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1. Experiences in HSS and workshops as ARN activity 
 

Since 2016, Research Institute of Sustainable Humanosphere (RISH), started to conduct international 
collaboration research and capacity building between people who interest, sustain, and expand some effort 
in Humanosphere Science and Technology to find the global-scale solutions via Humanosphere Asia 
Research Node (ARN) program. This program sets up several activities such as joining laboratory, 
symposium, lecture and practical training course on humanosphere science and technology included on 
atmospheric sicence.  

In the recent era, information of weather condition is important for modern human daily activity. 
Actually, in the upper atmosphere and the higher region we will find dynamic of weather, too, known as the 
space weather. Space weather is a branch of space physics and aeronomy concerned with the time varying 
conditions within the Solar System, including the solar wind, emphasizing the space surrounding the Earth, 
including conditions in the magnetosphere, ionosphere and thermosphere (Poppe, at.al., 2006).  

Our study concern on ionosphere irregularities as a part of space weather fenomena. Even though most 
of space weather studies concern on sun, upper atmosphere and its environment, the recent studies show that 
weather in the lower atmosphere can effects on weather in the upper atmosphere (space weather) and 
otherwise, space weather impacts on weather variability in the lower atmosphere. Therefore, since I heard 
about this program and this forum I interest and challenge to join and discuss with lecturer, students, and 
researchers who came from atmospheric science and technology background. Fortunately, I met lecturer, 
students and researchers who came not only from atmospheric science and technology field, but also came 
from a wide field of study, such as space science, earth science, bio science, forest science, even  from 
community based development. This symposium gave me opportunity to enrich my experiences and 
understandings about hunamosphere science and technology mainly related to my study. 

Finally, I would like to thank all committe members for all their great effort to organizing the program. 
Also, I would like to express my sincere gratitude to lecturers for sharing and presenting lectures. Of course 
I would like to thank for all other participants. It is great and very nice to meet all of you. I hope we meet 
again in other program.  
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Abstract 

 
3. Experiences in HSS and workshops as ARN activity 
 The ionosphere is a part of the upper atmosphere and formed by photoionization process from Sun, plays 
an important role in radio wave propagation. The occurrence of the ionospheric irregularities such as 
equatorial plasma bubbles can impact on communications and satellite systems. Observation and analysis of 
the ionospheric irregularities are important task for both scientific point of view and satellite system 
applications. In this study we observed ionospheric irregularities (plasma density depletion/plasma bubbles) 
by using Equatorial Atmosphere Radar (EAR), Ionosonde and GISTM receiver operated at Kototabang and 
Pontianak. Data during 2011-2012 analyzed to obtain seasonal variation of plasma irregularities and 
dependence of evening plasma bubble occurrence with solar and geomagnetic activity. Totally, 252 
Equatorial Plasma Bubbles (EPB) occurred during 2011-2012; 193 detected as post sunset period and 59 
detected as post midnight period. Most of post sunset EPB develop during equinox (March-April-September-
October) and postmidnight EPB found during solstice (June-July). The dependence of solar activity and 
geomagnetic activity clearly confirmed by this study. The results not only confirmed the dependence of 
ionosphere plasma irregularities to solar activity and geomagnetic activity, but also related to scintillation 
events as well. For example, figure 1 shows the result for case March 1, 2011  (left panel) and  March 11, 
2011  when solar flare occur and geomagnetic storm occur as response of solar flare (right panel).   

 

 

 

 

 

 

 

 
 
 

Figure 1. Relation of FAI, EPB, and scintillation (left panel); Relation of solar flare, FAI, and geomagnetic 
storm (right panel) 

Keywords: Equatorial Plasma Bubbles, Solar Activity, Geomagnetic Storm, Low Latitude 
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1. Experiences in HSS and workshops as ARN activity 

 HSS (Humanosphere Science School) in Bogor is the second ARN activities that I joined to. First time I 
joined ARN activity in July 2017 at Kyoto University Uji Campus. As Indonesian, Bogor is not new for me. 
Some years ago, I visited Bogor when I was an undergraduate student. Now, as a master student, attending 
in such a scientific meeting is important. I could learn from other researchers about research activities 
management, research collaboration, and dissemination the research findings. HSS provides a platform for 
researchers with different background to share their recent works and to get positive feedback from others. 
It can trigger new idea to improve the research or develop the research to have more significant impact to 
the discovery of science and also society.  

 HSS also encouraged the collaboration between Japan and South-east Asian countries. I met with 
researchers who came from institutes in Laos, Thailand, Myanmar, and of course Indonesia. They also 
work hard to solve the humanosphere problem in their countries, and I can learn from it. Different 
background of culture may influence how people make decision and policy. 

 HSS which was located in Indonesia also gave me an excellent chance to build networking with 
Indonesian researchers and scholars. In this era, we need to work with people from other institution even 
from different background and field research to solve the problem that we may encounter in the near future. 
Therefore, I believe it will be useful. In HSS, I met a professor who is working in one of a state university 
in Indonesia who said the importance of build good network and connection with other researchers from 
the different institution, especially to conduct comprehensive research. 

 Also, HSS provided an opportunity to exchange the culture among participant who came from the 
different countries. Including participant of Kyoto University who are not only Japanese but also from 
other countries. From small discussion, I can find some similarities and differences other countries with my 
countries.  

 My research under supervising Prof. Junji Sugiyama is mainly about the observation of wood anatomical 
properties. The knowledge about wood anatomical properties combines with other research fields can help 
human to manage the forest. For example, when we want to decide which tree species that suitable for a 
specific purpose, the properties are important consideration. Each wood species has their unique anatomical 
properties. In my research, we tried some method to distinguish each wood species from that properties. 
For HSS, I presented an experiment to analyze pits arrangement of woody plant vessel element, which is 
the important trait for water conductivity. We tried to use two-dimensional Fast Fourier Transform 
(2D-FFT) which widely use to analyze periodical structure to help me analyze the pits arrangement. In the 
poster session, I got some feedback to improve our research, especially about the application of our 
research finding.  

 My other research topic in my master study is about wood preference for producing sheath of Indonesian 
traditional weapon, keris.  For discussing this topic, collaboration with researchers who work in the 
cultural study about keris may improve the quality and accuracy of my research. Also, in the future, I 
would like to observe more about cultural wood object in Indonesia. For doing so, I need to collaborate 
with many people who may have different research fields. 
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Abstract 

 
Pits are an essential part of the woody plant to distribute liquid pass laterally from one cell to the next1. 
Therefore, the existence of them is necessary for water conduction in trees, both in hardwood and softwood. 
Pits, including their arrangement and shape, are also important anatomical features for identification of a tree 
species. However, the standard for describing the pits is only in a qualitative way.  
 
Two-dimensional Fast Fourier Transform (2D-FFT) has been used in many fields for various purposes2,3,4. 
2D-FFT is useful image analysis algorithm to analyse periodicity, shape and direction on an image. This 
preliminary research aimed to find a new way to describe the pits features quantitatively by using 2D-FFT. 
 
The materials consisted of three hardwood samples. Acquisition of images was used synchrotron X-ray 
microtomography. Using the images, we reconstructed three-dimensional (3D) images. Vessel element was 
unrolled to obtain its flatten surface. Then, the separation of different types of pits was conducted by 
cropping the image based on contact area that connecting vessel element to other wood cells (ray parenchyma, 
axial parenchyma, and another vessel element). Hanning Windows was used as a pre-treatment to reduce the 
edge effect. The pre-treated image was processed using 2D-FFT into FFT Power Spectrum Image.  
 
The image pre-treatment was useful to reduce edge effect. The shape and size of the image power spectrum 
were strongly correlated to its real image. Different types of pits had distinctive features based on the power 
spectrum interpretation and measurement. 
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1. Experiences in HSS and workshops as ARN activity 
 

  I participated in an international symposium for the first time. I again realized that many researchers 
study for lives of human beings. Indonesian researchers and students studied the disaster prevention and 
plants in Indonesia. I felt their researches was required in Indonesia. 
 

 felt fear of some sudden changes of our environment. Humans 
faces rapidly increasing serious problems, such as the explosive increase in population, global warming, the 
shortage of energy and materials due to expansion of economics, the spread of pathogenic viruses and 
frequent disasters due to increasing extreme weather. I realized we have to do something. 

 
My topic is the caffeine secretion from Coffea plants. Coffea plants accumulate caffeine mostly in seeds, 

whereas the caffeine is also secreted into rhizosphere when they germinate. However, the mechanisms of 
the caffeine transport and the caffeine secretion have not been clarified. I am attracted to the unknown 
mechanisms because Coffea plants are famous for coffee beans. My research will be applied to the 
technique to produce alkaloids which can be used for medicine by plants. 

 
Indonesia is included in Bean Belt and one of the most coffee bean producing country. Ninety percent 

of the coffee species which are produced in Indonesia are Coffea canephora. Because of the past epidemic 
of disease, most of Coffea arabica have suffered. Then, they were replaced with Coffea canephora. I hope 
my research will contribute the produce of coffee beans in Indonesia. 

 
Because most of the topics in the symposium were not related to my research topic, I did not have many 

audience during my poster presentation. However, I had some opportunities to explain my research in 
English. It was my first experience to present my research in English, so I was glad to have a nice 
opportunity. It was difficult for me to explain my research to researchers in different fields. 

 
I want to emphasize that I appreciate ARN/HSS/ISSH staffs. It was precious to participate in an 

international symposium and I learned a lot of things from this symposium. If I can take part in the next 
symposium, I want to improve my English presentation. 
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Abstract 
 

  Plants synthesize more than 200,000 divergent metabolites, which can be divided into two groups, i.e., 
primary and secondary (specialized) metabolites. Primary metabolites such as amino acids and nucleotides 
are essential for life and thus are common to all organisms. Secondary (specialized) metabolites are organic 
compounds, which do not appear to be essential for cell growth, development, and reproduction, while they 
are often relevant for adaptation to environments. Among a variety of secondary metabolites, Coffea plants 
(Coffea arabica and C. canephora) produce caffeine (1,3,7-trimethylpurine-2,6-dione), a representative 
purine alkaloid. Coffea plants biosynthesize caffeine via three methylation steps and a deribosylation 
reaction. Whereas the biosynthesis rout of caffeine has been already clarified, endogenous genes/proteins 
mediating transport and accumulation of caffeine have not yet been identified in Coffea plants. 
Coffea plants accumulate caffeine mostly in seeds, whereas the caffeine is also secreted into rhizosphere 
when they germinate. It is suggested that caffeine functions in rhizosphere as allelochemical to restrict 
growth and development of other plants, pest control, and is involved in the interactions between Coffea 
plants and soil-borne microorganisms. Because of the high caffeine content in seeds, it is suggested that 
caffeine is transported from cotyledons to roots and then secreted into the rhizosphere during germination 
process. The purpose of our research is to elucidate the mechanism of caffeine secretion by identifying 
caffeine transporters in Coffea plants. 
  It has been reported that both importers and exporters are responsible for the secretion of plant 
metabolites into rhizosphere. If this is valid for caffeine secretion, both importers and exporters are to be 
investigated. It has been reported that purine permease (PUP) family recognizes purine alkaloids such as 
adenine and nicotine as its transport substrates. Although rice plant does not produce caffeine, one of rice 
PUPs can uptake caffeine. Thus, we focused on PUP family of Coffea plants as a candidate of caffeine 
transporter. We have analyzed the gene expression of CcPUPs in leaves, roots and cultured cells of C. 
canephora. 
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1. Experiences in HSS and workshops as ARN activity 

 

Through the conference of HSS and ISSH 2017, ARN Biomaterials Workshop and Asia Research Node 
(ARN)/JASTIP Workshop, I deepened my understanding of the importance of the Humanosphere science, 
the research which has been done so far, and the future development. Before joining this program, I only 
have knowledge and recognition to forest sphere field that I major in. But in these programs, I learned 
about research of space field, plant gene, humano-habitability, etc. I got extensive knowledge from these 
programs. In order to have a broad perspective, I felt it is important to acquire knowledge about various 
fields. 
There are many problems that human beings have to solve in order to sustain their survival and prosperity. 
Among them, depletion of resources and energy, destruction of the environment due to global warming, 
population increase are the immediate problem. I recognized that to solve these problems above researches 
are important. It should be able to protect the Humanosphere by combining research in various fields. 
There were many presentations related to forest conservation and utilization at this symposium. In addition 
to providing wood and food, forests have functions to prevent sediment-related disasters and flood 
mitigation and the function as CO2 adsorption source. My research is to make functional materials by 
taking advantage of the materials obtained from the forest, and if it can become a substitute for petroleum 
products, it can reduce the amount of CO2 emissions and lead to the prevention of global warming. 
Therefore my research can be said to be a research to preserve the Humanosphere. 
And it was my first visit to Bogor, Indonesia. Through these programs I learned about their research, 
culture and lifestyle. It was different from that of Japan and very interesting for me. All of the meals and 
plants in Indonesia were fresh for me and all the experience was attractive. But the most special experience 
in these programs was communication with people from many other countries. People from about 10 
different countries attended these programs. Depending on the difference of their background, people have 
different perspectives and opinions. I touched various ideas and thinking and I was able to develop the 
breadth of knowledge. I think that people can get a broad perspective by learning various cultures and 
history and acquire more flexible and diverse thinking. 
I would like to share the knowledge and experience gained by these programs with many people and to 
disseminate the significance and importance of the Humanosphere science. 
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Abstract 
 

New transparent nanocomposites composed of acrylic resin nanospheres (200 nm) and cellulose nanofibers 
(CNF) were fabricated. The nanospheres were easily collected by the CNF-network during filtration of the 
CNF/resin-nanoemulsion mixture. CNF drastically improved the mechanical performance of the resin. The 
Young’s modulus of the resin increased 380-fold with only 5% addition of CNF. The tensile strength of the 
resin also increased with increasing CNF content and it was nearly 9-fold higher for the nanocomposite 
with 5% CNF content. The nanocomposites showed significantly high mechanical properties above Tg of 
the resin, which suggests the formation of CNF network where stress transfer is facilitated. Interestingly, 
the density of the nanocomposite (0.78) was lower than that of neat resin (1.18) owing to the existence of 
nanocavities between the nanospheres. Optically transparent nanocomposites having such a unique 
microstructure can find applications in transparent thin-film capacitor, battery and so on by filling the 
nanocavities with suitable materials. 
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1. Experiences in HSS and workshops as ARN activity

The  environment  surrounding  humans  is  changing  rapidly,  threatening sustainable  
development  and healthy living. Therefore, understanding of the environment, its components, and how 
each of them interact each other offers a deep insight towards the better “humanosphere” sustainability. Most 
of the time, the occurrence of natural disasters such as heavy rain, typhoon and flood are unavoidable, but it 
could be predicted through the understanding of their characteristics and behaviors by the state-of-art science 
and technologies. The early preparation and prevention are really required for all the society members such 
as civilians, farmers, government agencies and other related industries in reducing the losses and damages 
due to the extreme weather. 

RISH defines the “humanosphere”, as the spheres supporting and interacting with human activities.  
Activities  to  comprehensively  understand  the  current  situation  in  the  “humanosphere”  are 
continuing to  the  establishment  of  science  and  technology  indispensable  for  sustainable 
development  and  contributing  to  the  betterment  of  society.  This  time  in  Humanosphere  
Science  School  (HSS) (1st and 2nd November 2017) and Asian Research Node International Symposium
(ARN) (3rd November 2017) were  organized  in  Bogor,  Indonesia  by  collaboration  of  several 
institutions, agencies, and programs such as LIPI, RISH, ARN and JASTIP and researchers, academicians, 
professionals and public gathered in sharing knowledge, disseminating research finding, exchanging success 
stories, and expanding both national and international collaboration.

I had a very great experience, transferring knowledge, and getting a better understanding of the research 
topics from wide areas and fields during the meeting. Through this even, I am now have a new perspective
and point of view of the world especially regarding the sustainability of humanosphere sciences. On the other 
hand, new research topics and areas, which are related with my study background, gave me a new ideas for 
future research. I feel grateful and thankful especially to RISH and ARN for giving me the opportunity to join 
this event. The participants of ARN/HSS/ISSH were not only from Indonesia and Japan, but also from 
Malaysia, Thailand, Myanmar, Laos, China and Taiwan. Besides transferring knowledge, lectures, and talks 
by researcher and students, I had a chance to make new a network with the participants from other countries.
We were able to share a little bit about our country, our relation, our feelings and our cultures. Such sharing 
session provided a warm feeling among multiracial and multinational participants.
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Abstract

Laboulbeniopsis termitarius Thaxt and Antennopsis gallica Buchli and Heim are two of the most 
commonly found ectoparasitic fungi on termite body surface. While visual observation under dissecting 
microscope has been a common method to screen the presence of fungi on termites, a high number of 
termites is generally required and thus extremely time consuming. In this study, a fast, efficient assay was 
developed to detect infection of the fungi on the termite Reticulitermes speratus (Kolbe). Species-specific 
primers were designed based on sequence data amplified using a number of universal fungus primer pairs 
that amplify partial sequences of 18s rDNA gene of the two fungi. To detect the two fungi in a robust yet 
economic manner, a multiplex nested PCR assay, using species-specific primers, was then developed. The 
results suggested that both fungi were successfully detected even though in some cases where L.
termitarius is at low titer (ex. a single thallus per termite). The newly developed assay in this study is 
recommended for future survey of the two fungi as this method is more sensitive, species-specific and 
time-saving compared to the visual observation, and likely may facilitate the understanding of the two 
fungi and their dynamics in the host populations.
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1. Experiences in HSS and workshops as ARN activity 

as spheres that support and interact with human activities. We continue 

and technology that are indispensable for sustainable development and that contribute to the betterment of 
society. 

The humanosphere envelopes all of humanity, requiring international cooperation to sustain the future. To 
international 

collaboration and encourage humanosphere researchers to find global-scale solutions. ARN covered 
scientific and technological advances in the fields of material science, plant science, entomology, 
microbiology, ecology, forestry, wood science, chemistry, biochemistry, molecular biology, architecture, 
space science, atmospheric science, environmental science, electromagnetic engineering, agriculture and 

 

I made a poster presentation about my research effects of calcium carbonate content and pressing 
temperature on particleboard bonded with sucrose ammonium dihydrogen phosphate adhesive . The 
consumption of wood-based composites continues to increase with the expansion of the world population. In 
wood industry, adhesives are important to obtain satisfactory physical properties of wood-based composites. 
Usually, synthetic adhesives derived from fossil resources are widely used. However, there is no doubt that 
the use of synthetic adhesives will be restricted in the future due to decreasing fossil resources. In addition, 
synthetic adhesives usually contain harmful chemical substances such as formaldehyde. Therefore, under the 
pressure of fossil resources and the requirement of human health. In our laboratory, a new natural adhesive 
composed of sucrose and ADP has been investigated. When particleboard was manufactured using the 
adhesive, some physical properties of the board satisfied the requirements of JIS A 5908 type 18 standard. 
However, pH of the board showed low value. Generally, pH value of board influence properties of metal 
materials such as nail. It is known that calcium carbonate (CaCO3) is sometimes used as a filler and a pH 
adjusting agent. Therefore, improvement of pH and further excellent board performance can be expected by 
adding CaCO3. I think substitution of natural wood adhesive for synthetic resin is necessary in the future. 
Therefore, my research can contribute to natural wood adhesive and ustainable . 
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Abstract 
 

A new natural adhesive composed of sucrose and ammonium dihydrogen phosphate (ADP) has 
been investigated1). When particleboard was manufactured using the adhesive, some physical 
properties of the board barely satisfied the requirements of JIS A 5908 type 18 standard. In addition, 
it was found that pH of the board showed low value of 2.9. Therefore, there is a room to improve the 
board properties to aim for practical application. It is known that calcium carbonate (CaCO3) is 
sometimes used as a filler and a pH adjusting agent, and improvement of the board properties is 
expected. In this study, effects of CaCO3 addition and pressing temperature on the properties of 
particleboard bonded with the adhesive were investigated. Powder of CaCO3 was poured into wood 
particles, and the adhesive was sprayed onto the particles. The weight ratios of CaCO3 to the solid-
based content of adhesive were 0 to 30wt%. After drying the particles and mat-forming, particleboards 
were manufactured at 180 and 200  for 10 min. 

The results showed that the pH values of the board increased with addition of CaCO3 irrespective 
of pressing temperature, due to hydroxyapatite resulting from the reaction between ADP and CaCO3. 
As a whole, mechanical properties of 
particleboard at pressing temperature 
of 200  were superior to those of 
the particleboard at pressing 
temperature of 180 . Furthermore, 
the mechanical properties of the 
board hardly decreased even though 
a much amount of CaCO3 was added. 
The reason seemed to be that 
hydroxyapatite interact with 
adhesive and wood. Consequently, it 
was clarified that combination of 
CaCO3 addition and pressing 
temperature of 200  was effective 
for the properties of particleboard 
bonded with the adhesive. 
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1. Experiences in HSS and workshops as ARN activity 

How was it affected by participation in HSS and ARN programs? 

First of all, I thank you for participating in HSS and ARN program. The faculty who represent university 
and research institutes surely draw immense future. Through spending together, I had an opportunity to 
realize their thinking. This HSS and ARN programs gave many opportunities to students. Thanks to that, I 
was able to announce my research on an international stage and to know the wide range of research in 
Asian countries. And I got new things  

Kyoto University is open internationally. And our laboratory also continues to visit researchers from 
Asian countries, so that we can interact at close range. If you walk on campus, there are people of all 
nationalities. It is a very fulfilling and blessed environment for us. However, what I experienced this time 
was quite different from such daily life. It impacted on my mind. In Indonesia, everything such as people, 
weather, food, plants, smells were full of energy. I was overwhelmed. During meals and breaks, I interacted 
with many people about culture and research. They were all friendly and energetic. Even on the podium, 
they were natural. Their attitude was a great learning for me. 

What do you think about the importance of Humanosphere science? 

I think humanosphere science is very important because the change of the global environment such as 
population growth, global warming, shortages of resources, pollution of water and air cannot negligible 
and human activities are greatly influential. The amount of elements on the earth has not changed much 
since long time ago. So everything on the earth have mutual relations each other. And the earth faces the 
universe through the atmosphere. Therefore, the development of humanosphere science including all of 
layers is indispensable for creating a sustainable future. The urgency for the problems was often presented 
by Asian countries speakers at HSS and ARN programs. It might have been because they understood the 
crisis from their experiences. In fact in Indonesia, there were some problems such as heavy congestion at 
the road, polluted water in the drainage, rotting smell from it, and abnormal fine days in the rainy season. 
Even with my 1week stay, I experienced some problems that I only have known in books. In Japan, I did 
not feel these problems. So I was a little absent for it so far. However, my eyes opened at this time. It was 
noticed that the phenomenon occurred in a certain part of the earth could be the problem of the whole and 
there is only one Earth.  

Are there any research area or labs outside your research field which you want to collaborate with 

currently or in the future? 

I was interested in the presentation of Amy Duchelle (Center for International Forestry Research). She 
tries making poverty environment network (PEN). The data collection includes careful recording of all 
forest and environmental uses, and increase accuracy. The study includes not only forest science but also 
human living there information such as income and sex. And she tries to connect the whole world. I 
thought that this is exactly the mission of human science.   
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Impregnation of wood with chemical liquids has been used to overcome the disadvantages of wood. 
The aspirated pits exist in tracheid of coniferous wood disturbs the liquid flow, which causes the 
areas without being filled with the liquid after the impregnation. The purpose of our study is to 
penetrate the aspirated pits by applying impact-elastic waves through the surrounding liquid. To 
examine the effect of applying the waves, two closed vessels, called vessel 1 and 2, connected to 
each other by a valve were prepared. A wood block was placed in water at ordinary pressure (0.1 
MPa) that filled the vessel 1, while water at a pressure of 1.0 MPa filled up the vessel 2. Water 
around the block was pressurized at low or high pressure-increasing rate controlled by the valve. For 
the low rate, just after the valve opened, the pressure around the block increased and subsequently 
decreased to be a constant, which was similar to the change in the pressure for the conventional 
method. While for the high rate, the pressure increased rapidly and subsequently decreased followed 
by the repetitive increase and decrease to be a constant, which indicates the impact-elastic waves 
might occur around the block. The permeation for the high rate pressurization was larger than that 
for the slow one. To confirm the generation of the impact-elastic waves, the water pressure in each 
direction just after the valve opened was measured in the vessel 1 with long cylindrical shape. For 
the high pressure-increasing rate, the maximum pressure along the longitudinal direction of the 
vessel was larger than that along the radial direction. While for the low rate, the maximum pressures 
were similar for the two different directions. These findings indicate that the impact-elastic waves 
occurred in the vessel 1 for in the high rate pressurization. 
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1. Experiences in HSS and workshops as ARN activity 

 

For the first, I greatly appreciate for giving me a chance to participate in the 7th International Symposium of 
Sustainable Humanosphere, Humanosphere Science School 2017 the 360th Symposium on Sustainable 
Humanosphere, the 3rd JASTIP Bioresources and Biodiversity Workshop, and the 2nd Humanosphere Asia 
Research Node Workshop. 

I could experience both international cultural exchange and interaction between different fields by 
taking part in the symposium.  There are many participants from some countries, and their presentations 
were about various theme relate to Humanosphere. Though my topic was in engineering field while most of 
the research presented in the symposium were in chemistry field, I was interested in some topics from 
different point of view. 

It was the first time for me to visit Indonesia, but immediately I liked the atmosphere and townscape 
there. People in the country were energetic and cheerful. The best thing I was fascinated in was a series of 
orange-colored roof. High roadside tree and these orange-colored roofs seemed to fit the climate so much. 
As well as the atmosphere in the town, I felt the difference of that in the symposiums. There were a lot of 
women in participants and position of researcher, not students, seemed to be widely open for both male and 
female. The symposiums were held in friendly atmosphere from beginning to end. Indonesian wore colorful 
Batik which is the formal wear in Indonesia. In every coffee break, many participants actively communicated 
each other with a cup of coffee. 

My study is about CLT wall infilled in steel frame. Cross Laminated Timber (CLT) made of some layers 
of lumber which is oriented at right angle each other. The reason why study of CLT relate to Humanosphere 
science is sustainability and low emission of construction energy. Because wood is the only sustainable 
building material, it is expected that more high-rise building use wood. Also, wood has an advantage of ease 
of processing, emission of construction energy is lower than that of concrete or steel. As CLT overcome the 
weakness of wood which is anisotropy of strength, more and more high-rise building utilize CLT as a 
structural member. I think it is the first step to replace concrete and steel with wood in high-rise buildings 
that we comprehend the property of composite structure of CLT and other material such as concrete and steel. 

Last of all, this visit was a precious experience for me. I am very thankful to get the opportunity to participate 
in these symposiums and for kindness of the organizers. If I get the chance to take part in these symposiums, 
I would pleasantly participate in it. 
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Abstract 

 
Wood is considered sustainable building materials. It has been generally used as frame members. While Cross 
Laminated Timber (CLT) is a recently developed panel material, which consists of multi lamina layers cross 
bonded each other. Aiming to use wood in high-rise building, the possibility of composite structure system with 
CLT wall infilled in steel frame was investigated. Firstly to make the most of CLT shear force, drift-pin joint 
between CLT panel and steel frame was adopted and their strength and initial stiffness efficiency were studied. 
Then finite element analysis of the unit frame was executed. The unit frame of 12600mm in span consists of steel 
I-beam of W250x700mm, steel square pipe column of 400x400mm in the left, 500x500mm in the right, and two 
CLT panels which is 4700mm high, 3000mm wide and 150mm thick were installed as infill. As a result of in-
plane shear pushover analysis, it was shown that steel frame and CLT wall have almost equivalent strength value. 
Finally analysis for real scale building model of 65m×43m in plan was carried out in which the CLT shear panels 
were installed as infill instead of the 18m steel brace. It was confirmed that composite structure with CLT wall 
infilled in steel frame have enough shear capacity against seismic loads. 
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1. Experiences in HSS and workshops as ARN activity 

 
  In my case, attending the HSS and workshops as ARN activity was not only the first time to give 
presentations with oral (ARN workshop) and poster (HSS) in English, but also the first time to go abroad. 
From this experience, I realized that I had never been interacted with other culture practically, even though 
I had some friends from other country and discussed them in English. During the conferences, I met many 
people, especially Muslims, and I felt the real life of them, such as using a rest room, listening the adhan, 
seeing the scene of downtown etc.. Furthermore, I got the chance to take another look at my research from 
these experiences because almost all people who asked any question were local and one of them contacted 
me by E-mail with long-sentences. In brief, I could understand what they thought about my study from 
their usual lifestyle. The reason is explained as follows. 

Compared with Japanese lifestyle, their lifestyle was so simple, i.e., almost Indonesian people were 
living from hand-to-mouth, e.g., street venders, traffic wardens, and etc., I thought. However, people who 
attending the conferences were different from such people in the respect of the way of thinking about their 
life. So, all of them attended the conferences was considering sustainable development in their country. 
Although they tried to manage to continue the development, almost Indonesian people paid no attention to 
such a thing or they ignored it from industry developments such as plantation. From the both viewpoints, I 
realized that my research could connect sustainable development with industry in South-East Asia because 
materials of my study were obtained from bio-wastes, such as oil palm wastes, lime peels, and etc.. In 
particular, abundant oil palm trunk wastes were generated from extensive oil palm plantations in Indonesia 
and Malaysia every year.  

The purpose of my study was to evaluate the dimensional stability of wood impregnated with solutions 
of sucrose, citric acid, and the mixture of them. In this study, I concluded that citric acid certainly showed 
the highest value of improvement of wood dimensional stability in this condition, but sucrose and citric 
acid were chemical reacted in wood cell walls in fact. This indicated that the mixture of sucrose and citric 
acid had a possibility to improve the dimensional stability of wood in other conditions. This study, as 
described previously, would be able to connect sustainable development with industry, and it means that 
my research could contribute to sustainable development of human society. In this respect, I was activated 
my motivation in studying by attending these conferences, and now I want to make relationships with more 
wider research area for obtaining more information.  

Summarizing, attending these conferences was the precious time for me because I could break typical 
values of my understanding of other nations. From this experience, I recognized the worth entering into 
the global community and also mutually understanding of each other. If I had been keeping in Japan, I 
would not have known anything about international community, the relationship Japan with Indonesia, and 
objective opinions about my study.  

Finally, with this in mind, I appreciate that I got the opportunity to participate the HSS and workshops as 
ARN activity, and I would like to participate again if I have such a chance. 
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Abstract 
 
In wood industries, the substitutes for petroleum-based impregnation solutions are required for continuing 
the sustainable development. In the previous studies, it has been clarified that the dimensional stability 
(DS) of wood was improved by the bulking of cell walls with the use of sucrose (Su), and also by the 
cross-linking caused by citric acid (CA) in cell walls, respectively. Furthermore, it has been reported that 
the mixture of them could be used for wood adhesive because the cross-linking generated between Su, CA, 
and hydroxyl group of wood. However, it has not yet been clarified that, whether the mixture of them could 
improve the DS of wood. The purpose of our study is to confirm the effect of the mixture of Su and CA on 
improvement in the DS of wood impregnated with that mixture. At the first step, the impregnated wood 
was analyzed by using differential scanning calorimeter (DSC) to clarify the temperature at which 
cross-linking occurred in the wood cell walls impregnated with Su and CA. Cross-cut samples of hinoki 
(Chamaecyparis obtusa) with dimensions of 5 × 25 × 25 mm (longitudinal × radial × tangential) were 
impregnated with a 20 mass% aqueous solution of the mixture of Su and CA. The impregnated samples 
were subsequently conditioned in an atmosphere at 30%RH and 40 °C. The conditioned samples were 
subjected to the freeze drying. The heat-flows of the freeze-dried samples were measured with a heating 
rate of 1 °C/min in a nitorogen atmosphere. From this experiment, the mixture-impregnated wood in dried 
state is required to be treated at around 150 °C for the generation of the cross-linking. The mechanism of 
the cross-linking and the effect of the bulking will be reported in the presentation. 
 
Keywords: Wood; Natural products; Dimensional Stability; Cross-linking; Bulking effect 
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1. Experiences in HSS and workshops as ARN activity 

 

Join HSS program has been a great experience for me, as we know that this event is a forum for 
interdisciplinary researchers, practitioners, and professionals to share their knowledge or results of scientific 
research, is not only specific academic seminar but rather than its whole package seminar that we can learn 
many things from interdisciplinary science. The conference theme focuses on how advanced science and 
technology take roles in achieving sustainable development goals (SDGs). Something that I learn from this 
seminar is to solve the humanity problem and to achieve our goals we cannot defend to certain skill or 
sciences, every aspect has their own role. And we have to work together make a collaboration covering 
natural sciences till social sciences. 

As said by one of keynote speaker Prof. Yunita T. Winarto based on her research that inter subjectivity 
between the scientists from a different discipline and between the scientists and farmers has been a significant 
means in making the collaborations works effectively and as the results, it can improving farmer’s resilience 
to climate change. Listen to Prof. Yunita lecture remind me about my current research and final goal from 
my research, currently I am working with plant cell, tissue culture and fungal as elicitor to agarwood, but 
actually my final goal is how to make agarwood become main non timber forest product which is can generate 
household income for people who dependence their livelihoods to the forest with sustainable and healthy 
manners and as the final results it can preserve our forest from any illegal logging which is being one of the 
main factors for forest degradation. As a person who grew up in the country that is suffering from 
deforestation, I optimist that someday I can give contribution with my research finding in order to bring back 
my country as a densely forested country. 

I do realize to achieve my goal it cannot be done with only find the suitable fungal elicitors for to generate 
agarwood inside the timber and success to produce agarwood, further than that there must be a role of an 
interdisciplinary approach to achieve this goal. 

Join HSS and ARN activity give me a hope that there is a forum and platform that gather many scientist from 
many inter discipline knowledge. I feel like make one step forward to achieve my goal with being able to 
make presentation and introduce my research to other scientist.   
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Abstract 
Agarwood cannot generate in the normal wood tissues, but may form in the cut or burned tissues in Aquilaria spp.
Several fungi which are responsible for the formation of agarwood have been isolated and identi ed using DGGE 
method. Plant cell culture systems are viable alternatives for the production of secondary metabolites. Secondary 
metabolite synthesis and accumulation in cell culture can be triggered by the application of elicitors to the culture 
medium.  Dual cultures of fungal and plant tissue were set to characterize the presence of agarwood 
compounds in the fungal elicited cell suspension culture. Seven fungal isolates were selected for elicitors. 
The autoclaved crude mycelial extract was used as the elicitor. A total of 39 compounds was identified from the 7 
different elicitors. The major constituents being derivatives of 2-(2-phenylethyl) chromone, aromatic compounds, 
sesquiterpenes, monoterpenes, sterol compounds and fatty acid methyl ester.  Compounds detected included 
major aromatic compounds (the group of aldehyde, phenol, ether, ketone). Besides Sesquiterpenoid, 2-(2-
Phenylethyl) chromone derivatives, of which about one hundred different structures have been reported, are 
considered to be one of the characteristic and most abundant constituents responsible for the quality of agarwood. 
 
 
 
Keywords: agarwood, cell culture, elicitors, fungal 
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Sadat Mohamed Rezk Khattab 
 

(Laboratory of biomass conversion, RISH, Kyoto University) 
Supervisor: Takashi Watanabe 

 
1. Experiences in HSS and workshops as ARN activity 

How have you been affected by attending the HSS and ARN program? 
  Junior researchers are mainly focus on novelties of their specific topics and researches points, thence, the 
chances for innovation from connecting different topics or studies usually need extraordinary efforts that 

(RISH), Kyoto University initiated many programs such Humanosphere Science School (HSS), and 
Humanosphere Asia Research Node (ARN) to strengthen the hub functions of international collaborative 
research and fostering innovations on Humanosphere Science with an ultimate goal to deliver solutions on 
a global scale between Asian and Japan. As a consequent of my participation of Humanosphere Science 
School 2017-The 360th Symposium on Sustainable Humanosphere- - The 7th International Symposium for 
Sustainable Humanosphere - http://situs.opi.lipi.go.id/hss2017/, I am very enthusiastic to spread the ideas, 
recommendations and participating in the future programs where I realized the importance of the main 
goals of HSS and ARN after attended the wide range of connected topics and their relation to 
Humanosphere sustainability. In addition, I am trying to find a way of collaboration to expand such these 

 
 

How do you think importance of Humanosphere science? 
After participated in Humanosphere science, I can't deny the role of it for 
1- Saving the sustainability of bioresources plants, animal, earth, water, atmosphere etc. 
2- Participation in solving our current problems such as global warming. 
3- Open the window for exploits all our natural resources. 
4- Helping in welfare the society. 
 

How does your research relate to Humanosphere science or the activity of ARN?  Explanation of your      
  Egypt still has some problems with exploit a
bagasse, and stalks of corn and sorghum" where the surplus of it usually burns as illegal solution from 
farmers. During attendance in this symposium, I observed such these problems in the Asian countries too, 
which emphasize that the exchange experience and ideas for utilizing the agricultural residues is very 
important for solving such these problems. Moreover, without such HSS and ARN symposia I will not 
discover such this huge diversity of biomass species and its quantities. HSS and ARN programs reveal 
some of the blind spots between the connections of the topics of sustainable Humanosphere. For example, 
microbiologist designs and guide machinery yeast cells and redirect it to produce our needed products 
synchronously with elimination of wastes. The surplus of glycerol from biodiesel industries prompted us to 
utilize glycerol via a molecular breeding of glycerol-utilizing yeasts to produce versatile chemicals and 
fuels, in order to maintain sustainability of these biomass resources, biodiesel/ fatty acid industry. 
  

 

058　｜　Humanosphere Asia Research Node Activity Report



ARN/HSS/ISSH 2017 Report 

2. Presentation  

 
Catalyzed-Glycerolysis for Biorefinery of Bagasse 
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*Corresponding author: khattab.sadatmohamedrezk.7c@kyoto-u.ac.jp 
 

Abstract 
 
Hitherto, the higher costs of converting bagasse to bioethanol hinder its production at industrial scale. 
Nonetheless, the development of promising strategies for integrating the producing of bioethanol with other 
bio-based chemicals has been initiated to make the process cost competitive and economically viable. In addition, 
the development of efficient methods based on the organosolv pretreatment assisted by microwave and 
biocatalysts hydrolyze has achieved to release sufficient quantity of fermentable sugars and value-added 
chemicals during depolymerization of lingocellulosic matrices. Glycerolysis was carried out using 70 % glycerol 
(5% w/v) catalyzed by 360 M Lewis acid per gram and electromagnetic waves of microwave controlled by 
temperature at 180°C for 30min. This catalyzed-glycerolysis pulped 55% of bagasse. The depolymerized lignin 
components were separated by acetone washing followed by water. Cellic CTec2 cellulase enzyme saccharified 
77 % of the pulped bagasse mainly to glucose, which represented in 56% of pulp. Recombinant xylose 
fermenting yeast Saccharomyces cerevisiae SK-NY fermented all the released sugars from enzymatic 
saccharification with efficiency reached 100 % of theoretical value within 3 hours. Furthermore, GCMS detect 
some lignin monomers such as p-coumaric acid, vanillin, eugenol and syringaldehyde from depolymerized lignin 
during catalyzed-glycerolysis. 
 
Keywords: Bioethanol, Bagasse, Glycerolysis, Microwave, Bio-based chemicals 
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Satoshi Oshiro 
 

(Laboratory of Biomass Conversion, RISH, Kyoto University) 
Supervisor: Takashi Watanabe 

 
1. Experiences in HSS and workshops as ARN activity 

How have you been affected by attending the HSS and ARN program? 

  When I attended the HSS and ARN program, I was impressed with the style of the research activity in 
Southeast Asian countries. The researches are based on environmental problems and unique resources in 
Southeast Asia, and the researches in this region take practical approaches to solve the problems and 
utilization of the resources. Specifically, I was interested in the research activities including degradation of 
pollutants in wastewater, influences in ecology of tropical rain forest by human activity, biomass resources 
which can be utilized in Southeast Asian countries, and identification of bacteria metabolizing organic 
pollutants difficult to decompose. Especially among them, I remember that the discussion about possibility 
of utilization of biomass resources (ex. sugarcane bagasse, rice husk and rice straw) is very active and the 
researchers consider whole process from selection of usable biomass resources to final products practically. 

  In Japan, there are a lot of research activities aiming at achieving the most advanced and cutting-edge 
outputs, such as precise and quantitative analysis of biomass samples, novel chemical treatments linking to 
high efficient biomass utilization using advanced devices and technologies. I felt that the collaboration of 
Japanese research with unique resources in Southeast Asian countries has the potentials to solve the 
problems in Southeast Asian countries and provide the novel research topics. 

  As mentioned above, I realized that discussion with researchers by face to face at the symposia are 
important to obtain a real knowledge about hot topics and style of research activities in Southeast Asia. We 
cannot obtain such experiences only by reading research articles. I think that the HSS and ARN program 
provided young researchers with such a great opportunity to realize what research topics are focused in 
Southeast Asia. Moreover, these programs were meaningful for me because I could get a chance to review 
the importance and meaning of my research and to broaden my mind in the research activity. 

 

How do you think importance of Humanosphere science? 

  Focusing on the utilization of biomass resources, we have to consider many factors including the 
selection of biomass which is useful to produce biofuels and chemicals, optimization of reaction process, 
evaluation of environmental burden and energy balance. To resolve the complex issues such as biomass 
utilization, researches from various fields should share the factors that are important to solve the problems. 
I think Humanosphere Science will exhibit the important function as the framework to share the global 
scale problems difficult to solve only by researchers of one specific scientific field. 
 

How does your research relate to Humanosphere science or the activity of ARN?  Explanation of your 
research subject can be included. 

  My research theme is improvement of the function of enzyme that degrades lignin, one of the 
components of woody biomass. This research aims at high efficient utilization of woody biomass and 
contribution to the establishment of a society with reduced dependence on fossil resources, one of the 
missions of Humanosphere Science. The enzyme in my research field is also useful for degradation of 
contaminants in wastewater. Our research makes collaboration with LIPI and Chulalongkorn University in 
Thailand, to develop the degradation of pollutants in wastewater by enzymatic reactions. Through the 
collaboration research, I learned about the enzymatic degradation of chemicals causing pollution, and I also 
provided the techniques about purification of enzyme and evaluation of enzymatic reactions. Such 
experiences facilitate our research activity each other. I hope young researchers in Japan and Southeast 
Asia perform excellent research and improve their activity each other through the activity of ARN.   
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Abstract 
 

Lignin, accounting for 10-35 % weight of lignocellulosic biomass, is abundant natural aromatic polymer on 
the earth. Hence, lignin is promising resource of aromatic chemicals replacing them from fossil fuels. The 
selective lignin degrading reaction is important for the production of biofuels and chemicals from whole 
lignocellulosic biomass. However, highly selective and efficient lignin degradation is still challenging, due 
to chemical and physical recalcitrance of lignin. As a novel tool for selective lignin degradation, we 
recently discovered 12-mer peptides that bind to lignin by the phage display technique. We expect the 
attachment of the lignin-binding peptide to (bio)catalysis enhances the lignin degradation. In this study, we 
designed tandem dimer of lignin binding peptide, to improve the affinity of the peptide to lignin. We also 
investigated conformational change of the tandem dimer peptide upon recognition of lignin. As a result, the 
tandem dimer peptide indicated 10-fold affinity compared with original 12-mer lignin-binding peptide. We 
also found that tandem dimer peptide changed its conformation to recognize the difference between 
softwood and hardwood. Additionally, we designed the artificial enzyme bearing the tandem dimer peptide 
and comparatively evaluated the enhancement of lignin degradation. 
 
Keywords: Lignin binding peptide, Lignin degrading enzyme, FTIR, NMR 
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Shizuka Sakon 
 

(Laboratory of Biomass Conversion, RISH, Kyoto University) 
Supervisor: Hiroshi Nishimura 

 
1. Experiences in HSS and workshops as ARN activity 

How do you think the importance of Humanosphere science?  

RISH defines the “Humanosphere” as spheres that support and interact with human activities. Specifically, 
it consists of four spheres, the human living environment, the forest-sphere, the atmosphere, and the space 
environment. Field of studies to understand each sphere are wide range and interact complicatedly. In order 
to understand the humanosphere to realize a sustainable society, it is necessary to deepen the understanding 
of each field and to have an interdisciplinary knowledge beyond the boundaries of each field. I regard 
RISH as an organization to cooperate understanding of the humanosphere beyond the framework of each 
field. Moreover, understanding of the humanosphere needs cooperation beyond country. ARN is the 
partnership for cooperation to facilitate understanding of the humanosphere and realization of a sustainable 
society in Asia. 

How have you been affected by attending the HSS and ARN program? 

To listen to the presentation of overseas people by attending this HSS-ISSH and ARN program held in 
Indonesia was a good experience for me. When I listened the presentation of overseas researcher in Japan, I 
could only hear with an ambiguous image like a story of a distant country. However, in this time, I could 
listen to the presentations with more interest. Because of I listened in a country closer to the place where 
the research is being conducted. Especially, I could listen to a presentation about research on a specific 
location such socio-economics and ecology with the more transparent image. I think this reason is that the 
position of the research site could be captured apparently in my mind by going abroad. Besides, I learned 
the current status and problems of the study on biomass energy which close to my research field. For 
example, these are various types of biomass that become surplus in each country, or the background that 
they occur, or research to use them. And I have got various questions and suggestions from foreign 
researchers and scientists of different fields. I felt it is wonderful to be able to make the same story with 
overseas people who have little in common by interested in each other and introduce what each is working 
on. 

I have got a clearer image of overseas research, and I also have reached a new vision of seeing the world 
from Southeast Asian countries including Indonesia. I think that what a person use as criteria for their 
judgment are often something that person saw and heard him or herself, and these are almost occupied what 
happens in the community which the person belongs. Therefore, if a person stays the same circumstance or 
belongs to the community with limited diversity for a long time, his or her point of view and sense of value 
are biased gradually. In HSS, I learned many problems about humanosphere sciences in Southeast Asian 
countries, and various studies to overcome them. So, I think that it is important to go to various places and 
belong to a diverse community for acquiring and maintaining a broader view.  

"Humanosphere" science is a complicated subject. Gathering the interests from a different field of 
researchers and communicating each other are important. This will make new perspectives. I think these 
points of view are also important outside the research of humanosphere. 
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Analysis of Lignin-Carbohydrate Complexes in Woody Biomass by Using NMR 

 
Shizuka Sakon1, Hiroshi Nishimura1*, Misato Yamada1, Yukari Ohta2, Keiko Kondo3, Yudai Yamaoki3, 

Takashi Nagata3, Masato Katahira3, Takashi Watanabe1 
 

1Research Institute for Sustainable Humanosphere, Kyoto University 
Gokasho, Uji, Kyoto 611-0011, Japan 

2Japan Agency for Marine-Earth Science and Technology, Natsushima, Yokosuka, Kanagawa, Japan 
3Institute of Advanced Energy, Kyoto University 

Gokasho, Uji, Kyoto 611-0011, Japan 
 

*Corresponding author: hiroshi_nishimura@rish.kyoto-u.ac.jp 
 

Abstract 
 
 

 Woody biomass consists of lignin, cellulose, and hemicellulose. Lignin is a recalcitrant aromatic polymer 
which has a three-dimensional network structure in wood cell walls. Lignin is promising as a chemical raw 
material because aromatic rings can utilize as raw materials for various chemical products. Here, we focus 
on Lignin-Carbohydrate Complexes (LCCs), which have covalent bonds between polysaccharide and lignin. 
The abundance of LCCs is small in wood cell walls, but significantly important in physical and chemical 
properties. Thus, a better understanding about LCCs is necessary to develop an efficient conversion system 
of woody biomass. In this study, we try to fractionate and analyze LCCs from hardwood. We separated an 
LCC fraction in combination with enzymatic digestion, solvent extraction, and column chromatography, 
and analyzed by 2D-HSQC NMR. 
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Shu-Ping Tseng 
 

(Laboratory of Innovative Humano-habitability, RISH, Kyoto University) 
Supervisor: Tsuyoshi Yoshimura 

 
1. Experiences in HSS and workshops as ARN activity 

How do you think importance of Humanosphere science? 

Humans impact the environment in several ways, and some human actions are harmful to the environment. 
The challenges that we are facing today include global warming, air and water pollutions, shortage of energy, 
deforestation and loss of biodiversity. These problems affect us all, thus requiring our actions if the world is 
to remain sustainable for human beings and other species. The study of Humanosphere science is 
fundamental to the sustainability of the planet and its life supporting systems. Identifying the current issues 
in humansphere and finding possible solutions are the most important things in this era. 

How does your research relate to Humanosphere science or the activity of ARN? Explanation of your 
research subject can be included.  

My research interests are in the invasive biology of longhorn crazy ant (Paratrechina longicornis), including 
the ecology and invasion pathways of longhorn crazy ant and management of this ant. Humanospheric 
science is defined as an interdisciplinary science that conducts research concerning the humanosphere. 
Invasive biology is part of Humanospheric science by this definition. The human-mediated dispersal events 
have resulted in a global problem of species invasions of great international concern. Invasive species exert 
huge detrimental effects on the ecosystem, agriculture and economy. Government budgets worth billions 
have been spent on preventing, controlling and/or eradicating invasive species worldwide. Invasive species 
are a global issue, and the study of invasive species often relies on international cooperation. The 
program
collaborative research and fostering innovations on Humanosphere Science, which also provides me an 
opportunity for my research cooperation. The collaborative network of ARN includes several research 
institutes in Indonesia, Malaysia, Thailand, and India. Next year, I will conduct my research i
cooperative overseas research institutes in Malaysia and Indonesia. Results from parallel researches in 
different countries are very valuable for studies on invasion biology. 
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Global invasion of the longhorn crazy ant, Paratrechina longcornis 
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Abstract 

The longhorn crazy ant, Paratrechina longicornis, is a ubiquitous agricultural and household pest throughout 
most of tropical and subtropical regions. Despite worldwide distribution of this pest ant, the native range of 
it remains controversial. In an attempt to resolve such issue, preliminary genetic analyses using sequences of 
mitochondrial DNA (mtDNA) were carried out for the populations of P. longicornis we collected worldwide, 
and our results indicate the presence of two highly divergent mtDNA clades (clades I and II), with both 
coexisting in most of geographical regions. The high level of genetic homogeneity within mtDNA clade I 
suggest no substructure for P. longicornis samples across continents. The lack of genetic variation of clade I 
may attribute to mtDNA sweeps resulting from Wolbachia infection. On the contrary, mtDNA clade II, 
possesses higher genetic diversity with three subclades that are roughly associated with their geographic 
origins. Since mtDNA only provides limited information, data based on markers that are highly polymorphic 
are currently being generated to reconstruct invasion history of P. longicornis, and how human activities 
have shaped this pest ant species could be resolved. 

 

 
Figure 1. Bayesian 50% majority rule consensus tree of P. longicornis by using Mrbayes.
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Soichi Tanaka 
 

(Laboratory of Sustainable Materials, RISH, Kyoto University) 
 

1. Experiences in HSS and workshops as ARN activity 

 

1-1.  Relation between my research and Humanosphere science/Activity of ARN and HSS/ISSH 
 
For the sustainable development in the Humanosphere, the fossil resource-based materials are required to be 

substituted for the natural resource-based ones. Wood is the most important biomass resource for the 
material usage. It is required for the wider usage of wood to fulfill the strict standard required as an 
industrial material by enhancing the performance and reliability of wood and wood-based materials. 
Chemical treatment, or introduction of chemicals into wood, is one of the major methods for the 
enhancement. In the conventional treatment, however, distribution of chemicals in wood was irregular, 
leading to the inadequate performance and reliability. This irregularity can be categorized to macroscopic 
irregularity, indicating that the chemically treated wood includes the untreated cells in its structure; and 
microscopic irregularity, indicating that each cell includes the untreated regions in its amorphous structure.  

I had presentations related to this topic in ARN workshop on October 31th and HSS/ISSH symposium 
on November 2nd. The participants from Asian countries showed much interest on my research, and I 
exchanged some information with some audience about the chemical treatment. I recognized the difference 
in the properties required for the material between in Japan and in other Asian countries. In Japan, the 
reliability is especially important for the produced material. While in other Asian countries, the reliability is 
less important than the other factors such as the cost and usefulness and etc, which make it easier and faster 
to develop new materials and to find out new way of using it. This suggests that the requirements for the 
sustainable development in global scale is completely different from that in a country scale. 

In the ARN program, the laboratory tour of Research Center for Biomaterials in LIPI was also held on 
October 31th. There were many young researchers and student from University in Indonesia engaged in the 
improvement of wood properties, and had the opportunity to exchange the information about my research. 

It was indicated from these experience that the ARN and HSS/ISSH program was a good opportunity of 
both making my study known to them and reconsidering my study, and I thought that the program 
functioned as a hub for collaborative opportunity. 
 

1-2. About thinking importance of Humanosphere science 
 
For maintaining human activities sustainably, it should be important to analyze the activities on the 

personal scale to the global scale. Japanese student and young researchers in general are good at studying at 
a laboratory (personal) scale, but not so good at global scale. This may be due to the lack of opportunity to 
see foreign countries with their own eyes and to exchange their opinion with foreign people. Therefore, the 
role of Humanosphere science, I think, is a kind of the enforcement for making them think their study 
globally, and the ARN activity is one of the efficient way to give them the opportunity to reconsidering 
their study. Furthermore, the Humanosphere science itself should be changed on the basis of the activity. 
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Techniques for controlling amount of chemicals in cell walls 

in pre-treatment for wood flow forming  
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Abstract 
 

Wood flow forming is a new wood processing technique that can produce a compact with a various form 
from wood blocks using a metal mold. To obtain the compact with high dimensional stability, the blocks 
are required to be treated with some chemicals before  forming. For the effective treatment, the 
chemicals should be existed in cell walls rather than in cell cavities. In the treatment, we focused on the 
diffusion of chemicals from cell cavities into cell walls in conditioning process (process of evaporating 
solvent) of chemical solution-impregnated wood. The purpose of this study is to clarify the atmospheric 
state (relative humidity (RH) and temperature) in the conditioning that promote the diffusion of chemicals 
into cell cavities. Wood blocks were impregnated with a 20 mass%-aqueous solution of polyethylene 
glycol (PEG1540) selected as the chemical. The impregnated blocks were subsequently conditioned under 
an atmosphere whose relative humidity and temperature were controlled in several schedules. The amount 
of PEG in cell walls, which was estimated from the dimension of the sample, was confirmed to depend on 
the RH and temperature. It was clarified that the swelling of the cell walls was required to be controlled 
during the conditioning for promoting the diffusion of the chemicals into cell walls. In my presentation, the 
methods to control the swelling during the conditioning will be introduced. 
 
Keywords: Wood; Chemical treatment; Impregnation; Conditioning; Cell wall 
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Supervisor: Junji Sugiyama 

 
1. Experiences in HSS and workshops as ARN activity 

 
This is my second time to visit Indonesia following 9th Pacific Regional Wood Anatomy Conference 

held at Bali. It is known that Indonesia has wide variety of species such as woods, fungi, animals and so on. 
General speaking, we have to keep these biodiversity thorough all eternity and leave it for our descendant. 
Thus, Indonesia is good location to study Humanosphere science; development of this study moves our 
society close to realization of sustainable human activity. Especially, Bogor is famous city for green color 
originated from plant and angkot. Therefore, we could see around 
garden located on centre of city. It is much valuable experience for us, because we saw some rare plant 
species like Amorphophallus titunum and study the Indonesian history about breeding and exportation of 
Asian plant products i.e. luxury goods such as tobacco and coffee beans. Moreover, many researchers had 
developed botany in Netherland, and Indonesia was reigned by just the nation. As a result, the botanical 
garden had been managed by Netherland. In the trip to this garden, I noticed the importance to maintain the 
biodiversity. In my research, I try to capture the anatomical information of wood and this study will be 
applied for automated wood identification. Using this technique people who works at customs can easily 
identify wood species to prevent from illegal wood trades and, this lead to sustainable biodiversity 
conservation and sustainable human activities. 

On the other hand, the lecture and presentation in HSS provide me new perspectives excepted for 
wood anatomy; for example wood-based materials science, wood chemistry, and furthermore space science. 
Especially, I was interested in wood-based materials science because I intend to work Furniture Company 
from next spring. In the lecture presented by Dr. Wahyu Dwianto, I learned about physical treatment to 
relax inner stress inside of wood. I will able to make use of this knowledge, because I intend to work at a 
furniture company from next spring. In poster section, I saw many posters about not only forest science but 
bioscience, applied science and so on. This symposium was good chance to deepen the knowledge about 
Humanosphere science. 
     In the future, I might visit Indonesia again as business person because the company where I will 
work has a branch and a factory there and many furniture products are made of wooden materials from the 
country. When someday I go there again, I hope to meet some friends who I met in this time. Finally, I 
conclude that this experience and meeting in Indonesia is very valuable for my life in the future. 
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Abstract 
 
 

Woody plants in Fagaceae grow within Japan naturally and these species are often excavated 
from some ruins. Namely, it is conceivable that they had been used in dairy life since ancient time. 
Moreover, they have various anatomical features such as porosity, broad-rays, axial parenchyma and 
scalariform perforation . Recently, computer vision (CV) system has been used in many areas as an 
automated recognition technique. Also in a field of wood 
science, it is gradually beginning to be explored in wood 
identification for cultural properties  and for safe timber 
trade . In this study, we aim to capture anatomical features 
in Fagaceae species using future extraction algorithm based 
on its system. Features were extracted by several algorithms 
such as Scale-invariant feature transform (SIFT), Local 
Binary Pattern (LBP) and Higher order local autocorrelation 
(HLAC). Moreover, these features and combination of these 
features were dimensionally reduced by linear discriminant 
analysis (LDA), and recognition accuracies were calculated 
by k-Nearest Neighbor (k-NN) and Support Vector Machine 
(SVM).When high recognition rate is achieved, CV is 
expected to detect unknown anatomical features so far 
hidden in the image dataset. By cluster analysis and multiple 
regression analysis, we also intend to elucidate what computer vision looks. 
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Fig.1, Microscopic image of Quercus 

Phillyraeoides used in my study. 
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1. Experiences in HSS and workshops as ARN activity in English 

 

 Firstly, this is the first time to visit Indonesia, my first impression toward the Indonesian is very kind and 
warmhearted. Through the presentation in poster session as HSS work and the attendance in workshop as 
ARN work, I found that I need not only the English ability but also the communication skills to attempt the 
mutual understanding. Furthermore, when I present my research to the researcher and students who are not 
familiar with my research field, I found that it is difficult to understand my presentation with a lot of technical 
terms for the listeners. Therefore, when I use the technical terms in not only Japanese but also English in my 
presentation, I realized that I have to explain the technical terms briefly. Moreover, it is hard for me to listen 
and understand the accented English because I’m not familiar with that. Through the discussion on their 
current research and the problems they faced and focused on with many students and researchers close to my 
age who come from Asian countries, I found a lot of different things we can’t experience in the discussion 
with only Japanese such as thinking of the certain region, difference of the important viewpoint and different 
thinking. The discussion in HSS and ARN was a great experience for me. Through the discussion, I also 
realized the difficulty to widespread the idea due to the difference of the culture and personality between 
Japan and foreign countries.  

 In this time, by attending the HSS and the workshop as ARN, thinking the biodiversity which is one of the 
main topic of this symposium not only make our life better but also is effective measure for current serious 
problems like global warming and expansion of the tropical diseases. However, when the only developed 
countries which have the cutting-edge technology take the measure, there are no effect to the global issues. 
So, we need to not only collaborate with the developing countries but also provide the technics and the know-
how when we consider as the global scale. Also, when we research at the place where we are not familiar 
with, it is difficult to survey efficiently. Therefore, we need to corporate with the person who are familiar 
with that area. To achieve these collaboration, I think we need to the conference or symposium where we can 
report the current research and discuss each other like this symposium. These symposia connect to the further 
development. Nowadays, RISH is mainly collaborate with Asian countries, especially ASEAN countries, on 
the biodiversity. For the further development, I think they need to collaborate with not only the Asian 
countries but also America and Europe. 

 Lastly, my research topic is on the propulsion system for the next generation spacecraft. The spacecraft has 
utilized for the exploration of the asteroids and the planets of the solar system such as Mars, Jupiter and 
Saturn. The problem of the current propulsion system is the low use efficiency of onboard fuel, basically low 
propulsion efficiency. Therefore, in this research, we proposed the new high efficiency system and aim to 
the short mission term. We are able to decrease the failure rate and explore in the short mission time. Space 
exploration could not only examine the origin of the Earth but also have a potential of the procurement of 
the resource from the planets. The resources on the Earth is finite, so resource depletion is the serious problem 
now. The immigration to the other planets and space exploration is important for thinking the humanosphere 
activity. 
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Abstract 
 

One of the main propulsion system that generates the thrust for the space mission is electric propulsion 
system. Magnetic sail is the candidate for the electric propulsion system, which generates the thrust by 
capturing the solar wind with the magnetic field. According to the past study, the thrust of the magnetic 
sail equipped with realistic size of the coil is not enough to execute the deep space mission. Therefore, 
we proposed the new system called magneto plasma sail with magnetic nozzle. This new system 
combines two systems, magneto plasma sail and magnetic nozzle. Magneto plasma sail is the system 
which generates the thrust by the interaction between the solar wind and inflated magnetic field via 
plasma injection. Magnetic nozzle is the system which generates the thrust by converting thermal plasma 
or non-directional kinetic energy to directed kinetic energy. The thrust measurement of the magneto 
plasma sail with magnetic nozzle by using a pendulum type thrust stand experimentally has been 
conducted for verifying the concept of the thrust increase in the magneto plasma sail with magnetic 
nozzle. As the experimental results, the thrust of the magneto plasma sail with magnetic nozzle is 
approximately 2 times larger than the sum of the thrust of magnetic sail and magnetic nozzle. 
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1. Experiences in HSS and workshops as ARN activity 

How have you been affected by attending the HSS and ARN program? 

I participated in both ARN and HSS and made a poster presentation 
failure mechanism of CLT load-bearing-  It was my first international 
symposium. It was a valuable experience for me who only participated in domestic academic societies.  I 
was able to learn a lot of things such as diverse research, how to show presentations, cultural differences 
and so on. I want to actively participate in many international academic societies so that I can have good 
experiences from now on. 

 

How do you  think  importance of  Humanosphere science?  

I think that Humanosphere science is a very important field. I am from the Faculty of Engineering 
Department of Architecture and I did not have the opportunity to learn about the research of other faculties. 
However, since I belonged to RISH from Graduate School, I was able to know various research types and 
expand my horizons. Furthermore, I could objectively look at the field of architecture. I began to think 
about not only as a structure but also how people are engaged in life with people. I think Humanosphere 
science is important in terms of expanding my horizons like this 

 

. How does your research relate to Humanosphere science or the activity of ARN?  Explanation of your 
research subject can be included.  

I am studying research on the CLT method to realize middle-rise building with wood. It is closely related 
to the Humanosphere science in that it effectively uses wooden which has low environmental burden. 
Japan's forest area is very high and we must make effective use of it. If buildings and offices of the CLT 
construction method increase, the number of workers in the forestry industry will also increase, and the 
industry will also be revitalized. From this, I think that it is very meaningful to think about the problem not 
only from the viewpoint of architecture but also from the viewpoint of Humanosphere science in diverse 
fields. 

 

Are there any research area or labs outside your research field which you want to collaborate with 
currently or in the future? 

As a laboratory, we have a relationship with various fields such as joint research with Chinese 
universities, shaking table test of CLT in the United States, WCT held in Vienna, Austria. Many master's 
students in the laboratory are also involved. Since I was the first international exchange this time, if I have 
the opportunity I would like to go to Europe where CLT is popular 
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Abstract 
 

As a way to open up new possibilities for wooden buildings with low environmental impact, 
cross-laminated timber (CLT) that can effectively utilize low-quality materials and enable a 
reasonable wall structure has attracted attention, and mid-rise building technology is under 
development. 
 
In the shaking table experiment of 5 story CLT building, a compression failure was caused at around 
the fastener hole at the bottom of the wall panel of first floor, and it became criteria in seismic 
performance. In order to verify this phenomenon, a static horizontal loading test was conducted for 
the CLT wall specimen with applying the vertical load assuming the upper floor load as a 
reproduction. At the same time, the camera was placed facing the panel, and the position of the 
paper marker placed on the panel was measured on the image. 
 
From observation and image measurement, it was confirmed that firstly compression yield occurred 
at around bottom surface of the wall, then it was followed by yield around the hole, and finally it 
lead a destruction in shear failure in the vicinity of the hole. By investigating stress distribution 
around the hole by image measurement, it was observed that axial stress concentration became more 
intense as it approached the edge. 
 
Furthermore, to investigate in detail, nonlinear finite element analysis was conducted. The specimen 
was modeled with a truss frame in 25 mm × 25 mm grid. Material constants in longitudinal, 
transversal and shear direction were input according to the experimental values. Restraint conditions 
according to the hold-down fastener and tie-rod at bottom and top of the wall panel and the vertical 
force were given respectively. 
 
The analytical model was able to reproduce the load - story drift angle relationship. It was confirmed 
that the stress distribution around the hole coincides with the image analysis. 
 
 
 
 
Keywords: CLT, finite element analysis , a static horizontal loading test, image measurement 
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1. Experiences in HSS and workshops as ARN activity 
 

How have you been affected by attending the HSS and ARN program? 

Humanity are facing problems threatening sustainable development and healthy living. However, each 
country focuses on individual demand and problems important for their countries such as increasing yield of 
crops in Indonesia and import of products from bioresourses to Japan. I think that we can study worldwide 
problems in each country but deep understanding of the problems is difficult without communication across 
the countries. In the HSS and ARN workshops, I learned a wide range of topics including Tsunami disaster 
presented by Indonesian scientists. No Japanese people presented about Tsunami in the HSS and ARN 
workshops. I think that participation of researchers studying the same research areas is important from the 
point of mutual communications.  

How do you think importance of Humanosphere Science?  

    Humanity have been developing science and technologies and selecting the best ways for contribution 
to the development. Freon was regarded as a superior freezing agent when it was developed. However, Freon 
was found to give serious damage to the ozone layer after few years. Before one and a half decade ago, we 
leached the idea that Humanosphere Science should be developed. At that time, we had to consider how 
Humanosphere Science secures sustainability from the point of both desirable and undesirable effects. 
Utilization of wood will contribute sustainable development. On the other hand, it may cause environmental 
destruction if wood is logged at a rate exceeding growth and reforestation, especially in tropical regions. I 
think that we have to evaluate the effects of our action on our earth prior to execution. 

How does your research relate to Humanosphere Science or the activity of ARN?  Explanation of your 
research subject can be included. 

    I  studying lytic polysaccharide oxygenase (LPMO) which are receiving increasing interest in recent 
years due to acceleration of cellulose breakdown. Cellulose is the main component of plant cell walls together 
with lignin and hemicelluloses. Cellulose can be converted to biofuels and biochemicals. When the advanced 
conversion system of cellulosic biomass is implemented, we can acquire a huge amount of sustainable 
resources replacing to fossil resources.  
    There were several researchers studying LPMO and cellulase in the ARN activities. We shared the 
related information such as methods and results each other. 
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Abstract 
 

Widely available in large quantity and non-competing with food supply, woody biomass is expected to serve 
as a platform for green chemicals and effectively mitigate greenhouse gas emission effects. Woody biomass 
is mainly composed of cellulose, hemicelluloses and lignin. A selective white rot fungus, Ceriporiposis 
subvermispora is known as a basidiomycete decomposing preferentially lignin without significant damage 
to cellulose. The selectivity for lignin degradation depends on culture conditions, and both simultaneous 
and selective degradation has been observed during the wood decay by this fungus. C. subvermispora secretes 
cellulolytic enzymes, cellobiohydrolase, endoglucanse and -glucosidase. In addition to the hydrolases, this 
fungus possesses the genes encoding lytic polysaccharide monooxygenase (LPMO) which is known to boost 
enzymatic degradation of cellulose by the hydrolases [1]. Typical LPMOs require an electron donor such as 
ascorbic acid, cellobiose dehydrogenase and phenols. Recent studies suggested that lignin can serve as an 
electron donor for LPMOs but the molecular mechanism is not well understood [2]. In this study, we 
expressed LPMO of C. subvermispora in Pichia pastoris, purified and characterized the enzymatic properties 
by focusing its cellulolytic activities and interaction with lignin.  

   
[1] Leila Lo Leggio, Thomas J. Simmons et al, Nature Communications 7:11134 (2015) 
[2] Bjorge Westereng, David Cannnella et al, Scientific Reports 5:18561 (2015) 
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1. Experiences in HSS and workshops as ARN activity 

How do you think importance of Humanosphere science ?  

The most important thing for ensuring prosperity of human is to establish sustainable society. To achieve 
this goal, I think that we have to solve the following two subjects. The first is to convert central resources 
from fossil fuels to renewable resources. Recently, huge amounts of materials and energy are consumed due 
to population explosion and rapid industrial development. However, because the amount of accessible fossil 
resources such as petroleum, coal and natural gas are limited, and their excessive use causes global warming 
due to greenhouse gas (GHG). It is difficult to continue human activity if we cannot reduce our dependence 
on the fossil resources. To overcome the serious problem, we have to convert central resources to renewable 
resources such as biomass (Subject 1). The revolutional change is the most required for ensuring sustainable 
society. 

  The second subject is to evaluate and understand our environment. The change of central resources, above 
mentioned, is not enough for ensuring sustainable society. We have to well understand the properties of 
biomass resources. (1) Quantity of biomass resources is quite huge as estimated by the fact that around 30 % 
of the ground is covered by forest. (2) Biomass, especially forest biomass secures biodiversity because it 
offers habitant for various kinds of animals, insects and microorganisms. (3) Biomass affects atmosphere as 
well as our living because biomass plays important roles in circulation of water, carbon and nitrogen. From 
these reasons, biomass resources constitute a part of environments surrounding our life and society, and the 
utilization of biomass instead of fossil resources influences our environments. Conversion of central 
resources to renewable resources (Subject 1) are required to conduct under appropriate evaluation and 
understanding of the environment. This is the second subject. In my opinion, an important point of 
Humanosphere Science is to learn these subjects and make efforts toward the sustainable future.  

How have you been affected by attending the HSS and ARN program ? 

One of the most impressive experiences of HSS and ARN is active interaction between researchers. In 
particular, interactions between “different countries” and “different fields of study” are attractive for me. I 
think that these two interactions help us to solve the above subjects 1 and 2. 

First, “Interaction between different countries” is important in conversion of central resource to renewable 
resources (Subject 1). Biomass resources exist all over the world, but the properties of biomass differ among 
the species and environments. For example, efficiency of enzymatic saccharification is completely different 
between Japanese cedar and sugarcane bagasse. Researchers should understand these differences and select 
effective methods for their study. In addition, optimum system for production and usage of biomass differ 
among the countries and regions due to the differences in whether, soil, culture, economy and other factors. 
Thus, researchers are required to find appropriate species and usage of biomass for the society and 
environments through the discussion with other scientists in foreign countries. For this reason, “Interaction 
between different countries” is important. 

Second, “Interaction between different fields of study” is important for evaluation and understanding of 
environments (Subject 2). As mentioned, Humanosphere includes human habitant, forest, ocean, atmosphere, 
space and other spheres surrounding humans. These spheres interact each other in a complicated manner. In 
case of forest, it is well known that outflow of soil gives nutrition to life in sea, and photosynthesis affects 
circulation of water and carbon. Therefore, we cannot evaluate each sphere independently. For 
comprehensive discussion, researchers should understand various fields outside of their study. For this reason, 
“Interaction between different fields of study” is important. 

Deeper understanding of other countries and study for establishment of sustainable society helps our 
research. ARN and HSS gave us a valuable opportunity through the two interactions above described. 
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Abstract 
 
 

Enzymatic hydrolysis of lignocellulose is essential for establishing sustainable society. However, efficient 
enzymatic saccharification of lignocelluloses is still a challenging task due to recalcitrance of the biomass 
structures and non-productive binding of cellulase to lignin. Understanding of the interaction between cellulase 
and lignin is pivotal to accomplish the efficient enzymatic saccharification. Fungal cellulases often have catalytic 
domain and carbohydrate binding modules (CBMs). CBMs play a role to bring the catalytic domain in close 
proximity to the substrate to improve efficiency of saccharification. However, CBMs have often high affinity to 
lignin, and the non-productive binding of cellulase to lignin through CBMs strongly inhibits the activity of the 
enzyme. Until now the interaction mechanism has not been clearly understood at the molecular level. In this study, 
we have analyzed the molecular interaction between 15N-labelled CBM1 of cellobiohydrolase (Cel7A) from 
Trichoderma reesei and lignin by NMR titrations. The 15N-labelled CBM1 was expressed, purified, and 
characterized by SDS-PAGE, MALDI-TOF-MS and NMR. The interaction between CBM1 and milled wood 
lignin (MWL) from Japanese cedar and Eucalyptus globulus was analyzed by 1H-15N HSQC. The binding 
behaviour of CBM1 was discussed from chemical shift perturbation of signals assigned as an amino acid residue 
in CBM1.  

 
Keywords: Carbohydrate binding module, Cellulase, Cellulose, Lignin, NMR  
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