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Study of Military Officers and Politics in the Latter Half of the Tang
Dynasty
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Summary
Most of the studies on military officers in the Tang dynasty were mainly focused on the
system clarification but did not pay much attention to the appointment background of each

military officers mentioned in the case studies. Thus, there are rooms of examination on what



are the reasons and expectations towards for example military officer A’s appointment.

This study focuses on three military officers whose had very similar backgrounds, Li Changrong
(Z£%) later named as Li Yuanchun (Z=5t{%), Wang Qiyao (L), and Bai Liangqi (F1E2%), and
attempted to elucidate the ruling structure from the outbreak of the An-Shi Rebellion (75 ®iL
(755-63)) to the De Zong (#:2(779- 805)) period.

Referring to the biographies of the three military officers mentioned above, it indicated that
the Tang Dynasty had a strategy of dispatching young and energetic military officers who had
experienced the northern battlefields to the Jiangnan region(L.Fg #13%), where public security
was deteriorating to restore public security and to increase military strength through
long-term appointments. During the Li Xilie Rebellion (27541 5L(782-86)), these three
military officers as a long-term investiture led a well-trained army to pacify the rebellion and
this contribution and achievement leading them to gain a central military posts. From the
newly appointed positions, it showed that they were recognized as a single military force and
incorporated into the central army. Li Changrong was appointed as the Provincial Commander
((#Fm)Fanshuai) of Heyang(("[F5) and Zhaoyi(##%), who responsible to the protection of the
sub-capital Luoyang(#&F5) where was located at the East of Changan(%). Wang Qiyao was
appointed as the Provincial Commander of Fufang(f$tf;), where was located at the north of
Changan. And Bai Liangqi was appointed as the Central General. These appointments were
made not only because of their military abilities, the ability to command the armies quickly by
judging the situation within or around the military, but also because of the military strategy of
the Tang Dynasty to achieve more stable government by placing three military officers who had

close relationship along the line between Changan and Luoyang.
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Modernization Policies towards Jingzhang Railway and Mongo
region during late Qing Dynasty
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Summary

The research topic is “Modernization Policies towards Jingzhang Railway and Mongo
region during late Qing Dynasty”. As a part of the research, in 2020, applicant mainly
researched on the relationship between the construction of Jingzhang Railway and the
trade in Zhangjiakou.

It is well known that in traditional Chinese society, merchants were the lowest among
the four social classes. The government did not emphasis on commerce. However, after.

After opening the treaty ports, those Chinese merchants who could speak English the
First Opium War, under the unequal treaties, China had to open some ports (treaty
ports) for foreign trade and this generated some changes, started trading with foreign
merchants. On the one hand, the commercial activities flourished the local economies;
on the other hand, it seriously affected the existing commercial rules and influenced the
governing base of Qing Dynasty. For example, many of the Chinese merchants who could
speak English always make use of extraterritoriality and sidestepped the control of Qing
government. As a result, it directly damaged the judicial power of Qing government.
Therefore, after the Boxer Rebellion, the Qing government decided to strengthen the
control towards commercial organizations and merchants.

Since late Ming Dynasty, Zhangjiakou was the key area of trade between China and
Mongolia. From Qing Dynasty, following the flourishing of trade between China and
Russia, the position of Zhangjiakou became more important. In 1900, after the Boxer
Rebellion, many foreign countries started to do trading in Zhangjiakou. With this
situation, Qing government decided to construct Jingzhang Railway.

Following the construction of Jingzhang Railway, in order to strengthen the competing
power in commerce, Qing government quickly united the local merchants and
established Zhangjiakou chambers of commerce. After that, Chengxun, the Chahar
Tutung proposed to the Qing government to open Zhangjiakou port to foreigners like a

treaty port, but it was rejected. It was speculated that the Qing government worried the



local Chinese merchants would make use of extraterritoriality to escape the control of
the Qing government once opened the Zhangjiakou port. Besides, the Qing government
was considering expanding its influence to Mongolia through Zhangjiakou as a
bridgehead. In other words, the construction of Jingzhang Railway was meaningful for
the Qing government as to strengthen the foundation of governance through a modern
“trade war”. At the same time, it helped to strengthen the control on local Chinese

merchants and to reorganize the trade order at Zhangjiakou.
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Approach to risk assessment for crime site
Influence of environmental factors affecting risk assessment.
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Summary

In this study, a preliminary survey and a main survey were conducted to examine the
influence of environmental factors for different crime sites in risk assessment.

In the preliminary survey, based on the crime data published by the police, we selected 20
locations where the occurrence of precursor crimes and 20 locations where the occurrence of

sexual crimes were recognized during the "15:00-18:00" period, which is the frequent time for
child victimization. and conducted an environmental assessment of the locations. As a result of

the environmental evaluation of the selected sites, it was confirmed that the environmental
factors like road features and danger spots were different between the sites where crimes of
different types occurred.

In the main survey, we made 3 images from each site as stimulus through the preliminary
survey, using them to explore the environmental factors that caused the difference in crime risk
assessment. The participants for the main study were recruited and surveyed online in two
ways. In Survey 1, excluding respondents with missing or incomplete answers, the data of 149
participants were used for analysis (205 undergraduate participants were surveyed.in total). In
Survey 2, after excluding respondents with missing or incomplete answers, the data of 637
participants whose age between 20s to 60s (750 participants were surveyed in total) were used
for analysis. Results showed that there were three clusters of different sites, and differences
from environmental factors were found in precursor crime cluster, sexual crime cluster and no
crime cluster. On the other hand, based on the results of risk assessment and environmental
assessment of image stimulus in multiple-age groups, no difference in risk assessment and
trait anxiety were found between sexes, but differences were found between adolescents (age of
20s and 30s), middle-aged (age of 40s and 50s), and elderly (age of 60s) groups.

Based on the above results, this study examined the dissimilarities in environmental factors
and risk assessment using image stimuli of crimes sites. However, to implement child crime
prevention education and measures, it is necessary for those working in child crime prevention

as well as guardians to assess the risk and environmental characteristics of the place of crime
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and to correctly understand the children's perceived risk of victimization. Therefore, in the
future, it will be necessary to use the pictorial stimulus of the crime sites created in this study
to investigate differences in risk assessment between adults and children in the same

environment and the influence of different environmental factors on fear of crime.
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The examination of the perception related to suspiciousness:

Focusing on the belief about deception and the perceived cues to deception
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Summary

In deception detection research, it has been important to understand why people couldn’t
correctly perceive others’ deception. According to Levine (2014), when people communicate with
other people, they tend to presume that what others say is basically honest. This was referred
to “truth-default,” and this presumption of honesty is seen as highly adaptive (Levine, Serota,
et al., 2011). These researches have suggested that a various trigger events led people to
abandon the truth- default state. Because of this, they became the mode to infer to the
possibility of deception.

Based on previous research, we conducted one investigation and two experiments. In the
survey of the perception related to deception, we asked the participants to complete the belief
about cues to deception and the experiences that they perceive other people as lying. Then, we
examined whether self-reported the belief about cues to deception was associated with the
perceived deception. As in previous research (Park, Levine, et al., 2002), it was revealed that
most of deception were perceived through the combination of verbal and nonverbal behavior
and external evidences. Interestingly, verbal cues were less often used alone (N = 5), but there
were more often found in the combination cues (V= 19). These findings indicated that belief
about cues to deception wouldn’t lead people to pay attention for specific cues, while objective
cues made them more suspicion and prompted them to convince themselves. Thus, objective
cues and unstable cognitive state might play role of trigger which perceive the possibility of
deception.

In a series of experiments, we sought to observe the performance for veracity judgments with
regard to the personal trait of suspiciousness, which has an effect on transferability of truth
bias. In addition, by manipulating the state of suspecting to others and settings, we examined
whether truthfulness judgments based on truth-bias and believability of sender would be
shifted to lie judgments. Levine and McCornack (1991) found that there were individual
differences among the tendency to suspect others, and therefore, differently response to
potential deception. We asked participants to watch videos which were either truth or deceptive,
and make veracity judgments. In first experiment, participants who were informed information
regarding the highly possibility of deception before watching videos made more deceptive
judgments. The effect of state-suspicion mediated the effect of trait-suspicion on deceptive
judgments. In second experiment, we obtained the similar results. The believability of sender
ware consistent with the direct instruction associated with lying. However, the believability
may require cognitive resource, because the decrease in truth-bias was smaller than that in the
first experiment. For future research, the relationship between the continuous processing and

the decrease in truth-bias should be examined.
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Summary

In Japan, there are growing calls for gender equality. However, not all instances of gender
inequality are equally concerning. Especially, almost everyone is talking about not men issues
but women issues. The current research was conducted to investigate whether and why people
perceive gender imbalances in male-dominated careers as more problematic than gender
imbalances in female-dominated careers and, also, to examine the theoretical proposition that
asymmetries in support for social change between male- and female- dominated careers stem
from the different lay attributions that people make for gender imbalances in those different
fields. It was hypothesized that people should be less inclined to support efforts to boost the
representation of men in female-dominated careers as compared efforts to boost the
representation of women in male-dominated careers, to the extent that they perceive external
factors (e.g., discrimination and social norms) as more essential, and internal factors (e.g., lack
of motivation and/or ability) as less essential drivers of the given gender imbalance.

One thousand, two hundred and twenty eight participants (619 male, 609 female) were
recruited to participate in an online survey of “people's beliefs, opinions about gender and
career’. First, participants saw one of the four pie charts showing the fictitious gender
distribution and salary information in a career which is not well-known. The information
accompanying the career title and description constituted the key manipulations in a 2 (Salary)
x 2 (Gender Representation) between-subjects design. Specifically, the career fact sheet
described the career as either male-dominated (84% male) or female-dominated (84% female),
and described the median salary as either high (8,500,000 yen) or low ($3,000,000 yen). After
that, they completed the attributions measures and indicated their support for social action for
that career. Participants next read one of the four vignettes about a fictitious target who wants
to change jobs to the career of which they saw the chart in advance: 2 (Target’s gender) x 2
(Style: agentic vs. communal) between-subjects design. After reading that, participants rated
about the target’s masculine and feminine traits, likability, competence, and hireabilty. Lastly,
participants completed measures of traditional gender role attitudes.

Consistent with the hypothesis, results showed a tendency to more strongly support the
inclusion of women in male-dominated careers, compared to the inclusion of men in
female-dominated careers. Also, this asymmetry in support for social action towards change is

predicted by the perceived causes of gender imbalances in each career type.
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An examination of the effect of repeating goal representation activation on
improving self-control
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DM, OFEETHR L&HXRE LA D50, DB TR L&FRELIEZD, D4DOD5E
DS H12FVIRL, 7o — MIEEZ{T Tz, FRTHOREE LT, FXTHEEOS
m#EE Db— VBB URER, LR (B RESZEEL CE-2 6, AFICEAETH
M) EEEHLTHLLY, FX TR LAGEOME L [FRiOMERNENT - -k (Bl
Ny 7T v T loTWeZ L TRElOFERIZH L TER) ] 2FESH L, SCOREL LT, &
T2 v T DEAICEED LWTE) GERITHY) 24, b LUTBERITITIHEI
ENSHNTEDLWER U 205G Lz, SO FOBRIEL LT, A DHRMETIES”
&R OFFM & [RIRFICAT o 72, — 7 TR A D 4ol TS & CLAER 2 Bl 2 (Rl L 72, A
RO E LT, B T &R R A IR R 2 2 RO I HA R S SCOEITERT Z &2
BN, TORER, FEOWZFIZLDEWNNSCOELTIZH A RITMER I N7, F
7=, FRNCHEROFPHEZT D2 L2k D, SCIEATOMEDR LR SN2 > T2,
A1 DORFFRICET HiE - B

AWFEIZBIT oiRE E LT, ETERBMEDNANEY Th S T2 rIRBHER B 2 LD, FFICHEROT
HOEREL, SefTHFZ2(Sheldon & Fishbach, 2015)% B &(24T- 7273, < OSMEN [Z0 X 5
IRRRBRIT IR LW [EIE A LTV, LRS- T, B E 22> TV D EBREREDERE L T/
SRR B D, £ 2T THKIE, L0 INE I ERBRBRIZKT 250k 2 kD D BN B 572
SR

if_, Fhiz LI WA BAaFRESHIM LR o TLE>TWe, 2070, BEICHA

RO 30 TS HFEBATEI~O BHILAIEFITE L 20, ZORPEROBMEL Y &R

ﬂ”i.“%:& EL TV RTREMED B D, FFIC SC DIATICRIH T 2 —EOEIE CRADE (R
LBWEEKL D) BDAONTEEND S, TORMPIFFENTWNDLEFZ LI, LD > THEFER
DEBREAT O BIIE, BEFIEEZETT 5, EillzEET 20 EONEERHH725 9,

SBROBEL LT, FTHEXOWLZFITLD SC DFETOMREIZBE LT, ik L1=ERESE|C
BEFER EEFEEL TN ZERROENDTEA D, £, AHFFEOLHIO HINEERT D20
2, A T4 v ETCOERERGIEOHSIN RO SNDH725 5, BURERE 22 L, A%
T D FEBR FHE S FERE S 5 ATREMEI TR, T D72, v T A > ETORNANERO T IEEfHNT D
LT, BB EASNRWEREEITO ZENTEDLLICTIHRETHA), ZNHDOEE
B LTS Z & TARIFZEDS B & LT\ BB 2 SUS OIIHIIS O 51k L 5, SC DA AJ7
B L TIRETOZENTELLICRD I ENEZBND,
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Summary

Self-control can be improved by training. Prior research proved that repeating inhibition of
automatic responses makes us improve our self-control. This study investigated whether
self-control can be improved by methods different from previous studies. Especially, we focused
on the effect of repeating goal representation activation for improving self-control.

Due to the COVID-19, however, it was difficult to conduct this experiment. Therefore, we
conducted alternative survey to investigate another factor which facilitate self-control. In
particular, we focused on the effect of temptations bracketing on facilitating self-control at the
COVID-19 pandemic situation. In previous study proved, we can facilitate self-control, when we
broad (e.g., temporal and visual) view of temptation. Additionally, this effect can be facilitated
by anticipating temptations before confronting it. Taken together, it has the potential to
facilitate self-control at the COVID-19 pandemic situation. (e.g., avoiding drinking at a pub), if
person who broad viewed of temptation and anticipated temptations before confronting it.

One-hundred and sixty-five participants (78 males, 87 females, age: M=37.10, SD=11.69) were
randomly assigned to one of the four conditions: a) anticipating temptations and broad
bracketing of temptation, b) anticipating temptations and narrow bracketing of temptation, c)
no anticipation of temptations and broad bracketing of temptation, d) no anticipation of
temptations and narrow bracketing of temptation. We used two versions of priming for
anticipating temptation. In one version (anticipating temptation condition), these participants
were prompted to recall and write about a time in their lives “when bending the rules was
useful, at least in the short run.” In an alternate version (no anticipating temptation condition),
they were prompted to recall and write about a time in their lives “when having a contingency
(.e., back-up) plan was useful” These conducted before measuring the self-control.

The self-control was measured by ratings how much feel conflict about an ethically
questionable behavior at the COVID-19 pandemic situation (i.e., temptation), when if
participants did it now and would do six months later. We used two types of questionnaire for
manipulating of bracketing. In one type (broad bracketing condition), half of participants
assessed these ratings at once. In an alternate version (narrow bracketing condition), half of
participants assessed these ratings in isolation from each other. The hypothesis of this study is
that Self-control can be facilitated by anticipating temptations and broad bracketing of
temptation than others.

Results showed all conditions did not facilitate self-control. As a reason for these results that
it was possible that these manipulations and survey period were inadequate. Future prospects
in this study state that firstly, it needs to reconsider manipulations to investigate our
hypotheses. Secondly, it needs to develop online experimental methods to investigate primary
study goal. If those types of domains could be researched, more methods for effective training

could result.
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Effect of Trace Element Limitation on Anammox Activity
fFgEA S KAl B (B T2 ge Rt s b 8%)
fREHE  HI f— (B T2 R IS AL ER)
WFIEHI], 2020 45 4 A 10 H~2021 422 A 15 H
F—7U— K/O%5% Nitrogen
@#E Bacteria
QK ULEE Wastewater Treatment
@7 7€ v 7 A Anammox
O EIL# Trace Element
2020 fFEAZ AT 690,000 [

3R FaB LSO OEER#E
< KETEE CEEORH, (idZzst, RSO, Hfn—) METHEHIRNSMETT € v 7 AEME
& N2O HEHH EA~DFE, HAKRETZ, 2021 4 3 HRETE

WFFERGE R X Ok O

1. BRIk

ERPKICBET 2HH B FEL L oo TRV, KEREELRE - BRI OBLE D b ER YA LB
DOBIFITRBEORETH 5, BIfE, EBROUHE L LU UIMEREEN TR TH 503, A2 2 hoRRTG
TeDREIAE, ZRIBEBENEE D EOMA B EZ N T, BEMET =Tk (T FEvy 7 R)
1% 1990 FITH R E N8 LWERLEEMTTH Y, NHat, NOxZ2HE & L CMSI AT Ne AT
WENT LU TH D, HEBEE & bl U CRUB RSB m <, AR EOFER = 2 b
NGV AR RIEICHI SN D Z & s, RIROBERABEEN & LTI s T b, 77F
AT RV REWD T Ty 7 AMEE, IMTREORELZZITOTVWE VNI BRERS Y, pH BT
fesR, AHEMIRE R CYRSRMHICERE T 2HLENH D, FTH Fe X0 Zn R EHIIUH E LI-METHE
(TE) 1%, 77 E v 7 ZAHE ORI AW RZREBEFRTH Y, METCHRRE OB EALITEERHR
CTHD, LL, TTEy 7 ARKSICEIT S TE OFIREZEICEIT 2 I3 <, LAME TR O
E M OISO EALDOfEI RS LETH 5,

R A ETCHR 2 I L 72 G Rk 2 v, B A o R dieim KRB 2 52 L7z, 20 & &,
W 2 Er#EM (Fe,Cu,Zn,Co,B,Mn,Ni,Mo) 8 fifi®D > H 1 uE T OMIR L, SHAMEITLEOFE
ExEAToT2, ZOB, 7T Ey 7 AMEOWMZBGIET 5720, @fEEERECLY, 7hEy 7 R
MEEZR) =F Lo 7 a—LROFAVNEICEEL, BRBRICHWE, 7ok, RERFHERE D=0,
3 RH|THEEE ATV, WATLUCEIE L., £/, METRROBRAZYIET 5720, T7 20 Bl
BEPrL, 727 Vo) 77 2 —%FIHL, V7T 72— 8lkiikE ANy 71k, $TrY
— 7= ZANITEKE Lo, ABRTIE, SEIcE OFIREFIZIL 0.001mg/L LA T Z2#EFF T 5, D7
FEEHNPVATHY, ICP-MS ZHWWeE iR o2 F L, WBRROREEERAZHMUNIT- 7,
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2. WFERGE I L O OB

HHERER R IZ T Zn filfRIS L ONEHERABR 21T o 72, EIRBAAGIKE D Zn WINEEETT 0.097 mg Lt &
RE LTz, HERBAAE 7 B H OMAEKY -0 OBFAHRN 4.4kgm3dt &2 0, AEEMEO BN 23 R
SN Zn IIMEE A 0 mg L1 EF%E L, HlMREREBRZ LG L7z, 0k, WEYEHICADE T, €
FhME L7 & 2 AEERR 27 HE D 36 H BHITAPEKD NHyt & NO2 O FIEBHFE ITHERE S v
7275, EERBHAA 36 H B IZALEIKD NO2—N 28 30.6 mg Lt & e/ IME 245 CTLLk, ALK NO213IE &
Il E—EDME AR LTz, T D%, In HllR & ke L7z & 2 5, MEH&BALA 58 A H LA 5, ALEK D NO2—N
X BRI AR L, EEERAA 70 A H LK O NOs—N 1% 69.2 mg L1 £ T LA L, AEEEOKT
DHER ST, WINREE 0 mg L SRRV T, UK O Zn EORIER R, 0.001 mg L1 ELTIZ
o TEY, RBRTO Zn HIRBITHIL TV,

HEEEBAAA 70 B H X Y Zn IR 0.005 mg LT IZE%E L, EixBi4A 80 H H £ T2 O E Tl L 7=,
HEHRPHAA 71 HH X0 80 H H TAHEAKD NO2 1%, Z1bhi7e<, IO FILE &28-7-, 71 HHE
5 80 H H OALHEI/KD NO2—N:62.3 mg L1 2>5 79.6 mg L1IZ EH L=, IR 0.005 mg L1 5412
BT, BUKHFO Zn BEORERFIL, V¥ T0.004 mg L1 iCh->THY, FRINEELIZE AL CFHSE
Thol,

F 7o, Zn WINRFE % 0.005 mg L1 12 L CHIHHEDBIEME R A HER S Lo o iz, PG 8
HXV 114 HE£ T, Zn iMNIEE% 0.020 mg L1 IR E L7, EHBI4A 83 HH LY 90 H H “C“&thiﬂk@
NOz & NHsHZE, I F LT E, WEEED AP RSNz, #6483 H H XV 95 H H OMLELK
® NOz—N:72.0 mg L1 75 24.0 mg LI U, BRSO BIEZHER Sz, £ Ok ALK O
FETRVMEZ /R L, 28 L TRV LERIGPE 2 #ERE L 72, WRINIRE 0.020 mg L &2\, JFUKF O
Zn PR ORIERE RIE, FHT0.023 mg LHICR->TRY, BIEELIZEALRETH-o Tz, Z O
B0 ERMEREOMERFIZIE, Zn IR 0.020 mg L1 METH D Z N mhoTz, £z, FFERIZC
Fe HIPREEFRBR 21T > 7245 %, Cu, Fe R T CTIlE 7+ F v 7 AIEMEOK T 23R S 4, Cu 1% 0.020 mg
L1, FelX0.020 mg L1 CI{EMEDEIE L, mEHRIREETH-7-,

3. A%OWRIZE T L8 E 72 XA

SHBOFBREICHOWNTE, a8 T VA NVAFITICEABREAFEESORS T ThoThH, MEILRTE
D 3FEOREREET Lz, A%ED 5 FEICHOWTHRRA T2 Z & C, LAMEILHE ORI L ONRER
EERTETT S, £77, WELBEIRZITY EAHICL T, IEENENATHLHMmELEHE (N.O) D
RBAEDHFIZERND Y, ZOFBIZONT S DIZFHICIHMET 2 LERH 5,

Summary

Anaerobic ammonium oxidation (Anammox) is a novel nitrogen wastewater treatment process,
which is one of the cost effective way compared with the conventional nitrification-denitrification
process. Recently, anammox process is to put into practical use such as digester supernatant
treatment. In the future, anammox process is also expected in application to various industrial
wastewater such as semiconductor or ammonia synthesis wastewater. However, anammox activity
may decrease due to lack of Trace Elements (TE), since industrial nitrogen wastewater frequently
includes ultra-pure water. Trace elements are indispensable nutrients in the metabolism and

growth of microorganisms, and mainly act as coenzymes and cofactors of enzymes. It has been
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suggested that it requires the addition of nine trace elements such as Fe, Zn, Mn, Cu, Ni, Mo, Co, B
and Se for the cultivation of anammox bacteria. Fe is an important element in anammox
metabolism, and nitrite reductase (NirS), hydrazine synthase (HS) and hydrazine oxidoreductase
(HZO) are known to contain heme c in the active site. Zn is also essential component of enzymes and
coenzymes, it is involved in metal protease FT'S Hare and Zn-type dehydrogenase.

In recent years, the effects of trace metals at high concentration on anammox activity has been
mainly reported. But as far as our best knowledge, there are no reports on essential trace elements
and its minimum concentration conditions to anammox activity, so it is necessary to clarify the
addition conditions.

In the present study, we operated lab-scale anammox reactors using gel entrapping technology in
continuous feeding test. In order to control each trace element concentration, ultra-pure water was
used as synthetic wastewater. And then, we evaluated the effect of Zn, Cu and Fe limitation on
anammox activity because these metals are mainly used for the cultivation of anamoox bacteria. We
also investigated them concentration levels for the stable operation of the anammox process.

Effect of Zn limitation on effluent nitrogen concentrations were investigated. Zn addition in the
influent was stopped from day 7. Consequently, nitrogen removal performance was decreased from
day 27 and the effluent nitrite concentration was increased up to 69.2 mg-N L1. The increase of
effluent nitrite concentration was stopped when influent Zn concentration was set at 5 pg L1,
however nitrogen removal performance was not recovered. When influent Zn concertation was set
at 20 pg L1, effluent nitrite concentration was decreased to 20 pg LI, indicating recovery of
anammox activity. After that, stable nitrogen removal performance was observed. These results suggested that
Zn is required for maintain the anammox activity and influent Zn concentration of 20 ug L! is required to
maintain anammox activity.

Effects of Cu and Fe limitation on the anammox activity were also investigated, individually.

As a results, Cu and Fe were both required for maintaining the anammox activity and 20 and

100 pg L't were required to obtain stable nitrogen removal performance, respectively.
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Creating a MS / MS library of mycotoxin trichothecenes
~For protection of food safety against mycotoxins-contaminated wheat~
rgeitEE N E E TR AR R
fEHE 2 EHT

WFFEII 2020 4= 4 H 10 H~2021 42 A 15 H

F—U— F/OT-2 toxin FHifxiA
Q7 v E=T LI
(@15-deacetyl NEO
@®15-deacetyl T-2 toxin
GF e Hzii

2020 FEAAEH 630,000 H

PR E Pk JONEERER
I3 =R SN /oD S S/ NN 7 NI AN = 7 1 N N w0 o1 [ SN i 2 I 27 N Y = ot | W S |
B.ONR B KR B TN a7 UMt BE D 2 MIgHE & REREO N a7 AR
ZRMLIE ) aTvr 7477V —OHE] BHAR~YA 2 xR 0%R3670 & 2 75 p.
67-74.(2020) DOI https‘/doi.org/10.2520/myco.70-2-3
2. /DE B, KR L, RHE MO, KA R DR EF TAR N a7 ko7 =T

HZ K% T-2 toxin FHix A ORI | 2020 45 TRBINHIFEATMITER RS IERZNBEE v o2

(2021 4£ 2 H 24-25 H)
3. KB s, /Gl HE LRk EE, iR ET TN aTtvy CANT BT IALBREERE DT

D Trichoderma brevicompactum D EFEMFENT ] 2020 4B TEFIMZEPTIFI RS HIFEKR
ZIE v X2 (202142 A 24-25 H)

fFZERGE 3 L OBk R O
1. #FZEHE

MY a7 Lld Fusarium JBHE 72 EOSRIREDERET H I EEO—HTHY | BEERHATGRT L7
O, BOREEEDTHEL LTRNON TN D, SRREOERITENZD, FiBlo Y a7k o
BYHHE S5, Fusarium sporotrichioides D/EFET 5 T-2 toxin DEMEITHR L . F OEZHIKDOAF
BRI RELDOLEEZ D, TZTHHR MY a7 A8, FI2 T2 toxin FHRAOAIRO =02, F
sporotrichioides DESRAEBEOFNHTHZ 2B 272, BHGTRON->TWD M) 27T, HiE
RET TRV, MS BT L A E A RIE S LTV S50 T2 toxin Fifgk 2 .0 —4 > K

L7,
A7 TIX, PEBERNY a7 O MS/MS 7477 ) —DERDT=80, ABIN) 25 THh b T-2
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toxin Z4EEL, TNEAZ U F—RE Lo, B 7IEL SYEP 5 U E-R A M L, 7 AMERE L7z,
WA, Tri13 B3 n TRk (FsATrI38F) % GYEP EiHh Ths# L 4-deoxy T-2 toxin % 4:fE L., Tr116
B RE TiERE (FsATr16#F) % GYEP 55 T3 L neosolaniol NEO) % /£ L7, & 51 feeding
BERIZ K o C Trs BEFRBn TR (FsATris #8) & Trib, Tril 3 W55 851 —EEE (FsATrisATril3
R N2 YG-60 HEICHEE L, RE & U TREED 12X - TH L 72 7-hydroxyisotricodermin
(7-HIT) ZZh N 1 mg ML, T-2 toxin @ C-7 MAZKIEIENRHSOWIZIHERBRA LY 2T ThH D
7-hydroxy T-2 toxin (7-H T-2 toxin) &% (8, T-2 toxin ® C-4 (z23%+ 3T C-7 (LT KERFE DS DU FER SR
FU 27 ThD 4-deoxy-7-hydroxy T-2 toxin (4-deoxy-7-H T-2 toxin) DEFEZ{T 72, S BT
4-deoxy-7-H T-2 toxin |Fil £ DM FEIT BV THIEIRE D STV W o 7L 2 KR&EICHE D NMR
FRATIC X > THEBEREZITo 7o, BRICL > TEIRLTE 26 DY 7 i AV CTathdtl 217\ 2 4
ZUOEED L AT 72,

WAz, A E LT NEO & T2 toxin & W27 U E=TWIIC LY | RIFEETIE T A 77 U —IZ0 A
KU artrTho H-o T2 toxin B TH 5 15-deacetyl NEO (4-A T-2 tetraol) & 15-deacetyl T-2
toxin (isoHT-2 toxin) DAIFL & 372, RIGKRMILT v =T ORKIREE 0, 0.5, 1.0, 1.5, 2.0%, i
[ % 0, 0.5, 1, 3, 6, 24, 48h  SUGRE 2 37°C & L CRIGEIT o 7o, KIS & IRER ¢ mfm %, TLC,
HPLC. LC-MS/MS fiftfr 247u N, EPEM M OB R 2 il LT,

2. MR L O OBE

R U7z 7-HIT z2 W THIIMER 2170, HPLC T2 LY TINE TR LR -T2 B — 7 D3RR
SNz, ZOE—7 ZINE L, LC-MS/MS THEAT L7245 8, 4-deoxy-7-H T-2 toxin & m/z N —F L7- ¥
— 27 O MS/MS A — 2 ZiGbNTz, TD/3%— 0% 7-HT-2 toxin & 4-deoxy T-2 toxin & Lhifig L7z &
ZA FERRLNT. &I NMR AT 2 5 &4 T 4.5 mg) #4ED, B UM 21T-o72, €
DFER, 4-deoxy-7T-H T-2 toxin L [RIET A Z &N TE 7=, KIZ, [FAIE L7 4-deoxy-7-H T-2 toxin D7
P A2 4T o 72 fE R, 4-deoxy-7-H T-2 toxin @D I C501% 0.988 uM Tho7c, I HIZAEELTZ AR KNY 2
TRl L L 2 AEEORS I, T-2 toxin>7-H T-2 toxin>NEO>4-deoxy T-2 toxin>3-A
NEO>4-deoxy-7-H T-2 toxin TH o7z, ZDFERNG C-4 (LA Y NV VEERAND, F721X C-TAL
WZKBEEEDS AN D DIRIZT T, C-AmMUT, C-TALTKEEIENAD & S HIZHHETELZ &b
Nz,

WIZ, BEAT- 7T B =TI X A7 2 /U EE T NEO 13 TLC fi#fTic kv, A& 2 — R
ARy MO TFICH T/ ARy SR S 7z, HPLC f##fr Tix, NEO @ tR ORjE B AICEE R —2
MR G, LC-MS/MS Tt L7z#iR, NEO &V ATZIH Siv7z ©— 2713 T-2 tetraol (27 & F /LA
OWTALETH Y . FD /K — 1% T-2 triol (=15-acetyl T-2 tetraol) & b L7= & = A MS/MS /34 —
VIR Lo e B ZOWEIT 4-acetyl T-2 tetraol & & 2 Hiviz, —J, T-2toxin D7 =T 4L
HTIETLC BHTIC LD AZ A —FRARy SO FITHTZR ARy AR S, HPLC 8T Tt T-2
toxin @ tR £V HLENIE—27 NHIEL L, LC-MS/MS Tf#hTt L 72554, HT-2 toxin (4-deacetyl T-2 toxin)
ERIC m/z D MS BE—27 262580057z, HT-2 toxin [l L7z & 2 A, MS/MS /3% — 3 —%
L7enro T2y, 15-deacetyl T-2 toxin & & X Hillz, ZIHDFERNG, NEO O U E=TBIZ LY
4- acetyl T-2 tetraol 73, T-2 toxin D7 & =7 ALELZ L V) 15-deacetyl T-2 toxin NAEFEINT-EE XD
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b, £7-. HPLC OfEFR7 5 NEO 7205 15-deacetyl NEO ([ZE#d 2 S S 137 =T AN
0.5%® 24h, F7z. T-2toxin 75 15-deacetyl T-2 toxin |[Z LT D SRl S IFIX T VB =T REDN 2%
T 24h TH o7z,

3. SBOWNIICI T 2 E o I XRE A

SO E LT, RIEHEERE K OFEEEFEN 2 S 40TV e T-2 toxin BB O ER & A 4
DIRLATV, BEFEOY TV L, 477 ) —IZBML TV 2 & TROZEIZHE LT
KZEZBfT, 7TUE=7 P X D T2 toxin FHfxIADEPE TiL HPLC & LC-MS/MS fif#fric &
D NEO & T-2 toxin A% 1E 4L 15-deacetyl NEO, 15-deacetyl T-2 toxin (ZE#i I N7- 2B 2 B
%o LrL. NMR f#HTIC & D EREZITR > TR, YU PV E2ED TREZIRET D
VENH D, FTMERER, B 2TV E SN TV D DPBEEEIT > T <,

Summary

Trichothecenes, a group of notorious mycotoxins, are secondary metabolites produced when
important grains are infected by filamentous fungi such as Fusarium spp. They are sesquiterpenes
which has a 12,13-epoxytrichothec-9-ene skeleton in common, and are mainly divided into A, B, C,
and D types, due to their difference in chemical structures. The order of their toxicities is Type D>
Type A> Type B> Type C. They are toxic to humans and other animals, and it is difficult to detoxify
or remove them by cooking because these toxins are highly resistant to heat. Even if the mold is
killed by pesticides or other treatments, the mycotoxins often remain in food or feed. The main
symptoms caused by these mycotoxins are alimentary toxic aleukia, diarrhea, vomiting, etc.

Trichothecenes are produced by various biosynthetic pathways, and contributing enzymes are
called TRI enzymes. In recent years, novel trichothecenes have been reported in fields, and people
related to agriculture and food safety are seriously concerned about the emergence of these new
toxins. It is generally believed that their emergence is due to the evolution of the biosynthetic
enzyme genes. Therefore, if new trichothecenes that may appear in the future can be predicted
beforehand, it is very useful to obtain their structural, biochemical, and toxicity information in
advance. Thus, in this study, we attempted to create a trichothecene library which contains MS/MS
spectrum and toxicity information. Once such a database is developed, it should be much easier to
identify novel trichothecenes and prepare the treatment in early stage when they appear in a field.

In our previous study, we have succeeded in producing 7-hydroxy T-2 toxin artificially by feeding
7-hydroxyisotrichodermin (7-HIT) to F sporotrichioides ATri5, which lacks the biosynthetic TRI
enzyme catalyzing the first reaction. In this study, we attempted to produce 4-deoxy 7-hydroxy T-2
toxin (4-deoxy-7-H T-2 toxin) by feeding 7-HIT to F sporotrichioides ATri5 A Tril3, which lacks not
only 7r15, but also 7ril13 which encodes trichothecene hydroxylase at C-4 position. It was much less
efficient to obtain 4-deoxy-7-H T-2 toxin than 7-hydroxy T-2 toxin, because of lack of hydroxy group
at C-4 position, but we obtained enough amount of 4-deoxy-7-hydroxy T-2 toxin for NMR analysis.

In addition, we also attempted to produce other derivatives of T-2 toxin by ammonium treatment.
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We changed the ammonia concentration and reaction time and tried to find out which condition is
efficient to produce novel trichothecenes. In the end, we could obtain isoHT-2 toxin, 4-deaceylated T-2
toxin by ammonium treatment with T-2 toxin, and 4-acetyl T-2 tetraol by the same treatment with
neosolaniol. We will continue to produce more T-2 toxin derivatives to improve our trichothecene

library.
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Characterization and analysis of ultraviolet resistant Haloarchaea
WFZeREE INE L FR F TSRS A R 55
fREHE =5 729

fIFFEHAR] 2020 4F 4 A 10 H~2021 42 A 15 H

X —U— N/ OUErEd#E Haloarchaea
@HiE Archaea
@LRIMRIRPIME ultraviolet resistant
@DNA {&1E DNA repair
(B®DNA £ 5 DNA mutation

2020 FEAATEE, 630,000 H

WHFEFRE R, Pk KO HBHRER

O : FERE

D O/NEll FHib, WBMR FESL, R 728 . P07, SRIMMESUMRE Halorubrumsp. 176-9, sp. 590-2 @
FEPEE RN, 45 21 MIMRRERBEMVEM A, 20204210 H 31-11 H 1 A (Zoom > T A »K4E)

2) O/NEIL F#b, WEFR FESL. ZF 7200 - EME SR Halorubrum sp. 176-9, 590-2 @ UV [fif4: A
B = R LENT, 2021 4R A AR LS, 2021 4R 3 A 1821 H & (Zoom v 71 L KR)

WFFERE R K Ok SR OE
1. WFgEE

ENAOTIRIE Y > 7L 810 FEZ D BER & LT, 2D RV —= T %4757, 1IRAZ U —
=V 7T, BRI Y 7 L% 100 pL @A L, UV-CIREZIT\V, an=—% R LM% 1K
Atk & L7z, 2IRAZ U —=0 7 Clk 1 IRIBEAIRR 2 iR G2 L, 55381 D ODeoo & 1.5 LA NI L
7o T ORI A EREHICEAA LT 1RAZ UV —=2 7 LRBKIC UV-CIRBE ST, 2IRA7 U —=
VU TTHALF LICEKR A 2 IRBERIFR & LTz, 2 RIBARIIR DN D & BICEAMEHIEE S SV b D 28 ET
1201, EHERZREINRERBR AT, FERRZRE Lz, ®EKRIZ OV T NRC-1 £ & [FEF sk
SRR 24T > T2 D HITH - ERGHE TS L D PMEMER 21TV, NRC-1 #k 4 BLUE & U CTERAMRIRUIE D
BN 2R RIRL, ZNBEFENRE LT,

BN, 13472 2 BRICOW RN E & 892 72912, 16S rRNA B8 173 L O rpoBi# s
F ORI 21T 72, THH DR LY, 28D 55 590-2 BRITFFED EK Th 5 AlHEMEDS F U
Z MO EEO IR ERER A FEh LT,

W2, DNA R JF T 5 SRAMRIRTE (TP 278 L7z 2 Bk E NRC-1 BRICOWTC, 2840 LIS O DNA
BRI AR T 7207 LA~ A v k<A b~ v C & HAWEF/AEWEINERER % Fhib
L7z £, 50 pg/mL, 5.0 pg/mL O7 LA~ A 2 KBRS, 0.3 mg/mL, 10 pg/mL ®O~A k<A
v CARBIRERE LT, ZHOKIEIRE N—3—F 4 A7 EIC L > T 2HOMMERR 21T 272, 2O
FERED LIS, TUEWEE AL CFU MMEMERER AT 72, 900 pL OWRAKREEHIZ 100 uL ORI
ZMNZ T 10 fEA RS (1X100~105 A7) Z(F L7z, 35 v —LIZHONUDIREEZIR-T27
LA~ A v ukKEEiE (0, 10, 20, 30, 40, 50 ug/mL), ~A h~A 2> C /K&K (0, 1, 3, 5, 7pg/mL)
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%lmpLﬁML %*’ﬁ—b&v—fﬁ%ﬁ@ﬁif%ittlmﬁm%49mLfomZtoE
REEHINSERICE L L7z 2 & 2R L, AIREEKZ 5 uL 9793 AR > F L7z, mREFER%E5E
%@éﬁ m0@2m%ﬁﬁ%%bto%%&,:m:—@ﬁm%aﬁfﬁatto
RIZESNRIRERIEE L LTX 7 AT RIREEEICEAD D uvr Bl561% 2 KPAT L0850 %

PCR BLUF v 7 U —BEKIKENEIC X 285 IER SIS CHRER L7z, KEGG (Kyoto
Encyclopedia of Genes and Genomes) T—H%H L, & uvrBfs PCRIGIEH 77 A4 ~—%5%3
L, 20774 ~—%HHT PCR | BIR PR 21T o7, HEEEFHRAITY, v 7Y —
BRUKENEIC X > THLEEECS R %ﬁo Too fRHTORER % BLAST CTHIEM MR L, BEAO uvriE{s+
& OFEFEMEZ MR LT,

FIEANRIREME TS T T <, R AR R A FE i U 7, WRIRESRHEIZ 0, 200, 400, 600, 800
%i@1momM®Nﬂmn%mK,ﬁ%%%ﬁ%b,éﬁ@%%%ﬂbko

2. WrIEReE R X ORUR o

TR Y 770 810 il & V) SRR UM A M 1k o A A “%%ﬁﬁk#%zﬁxﬁu~:yffm
ﬁwﬁ%%%ﬁﬁiim60%®$b%é%_ SO ETMERBR T 13 MRATRIN L, S HICH - BEEE T

ICRDIEPUEREGR T 7 U AFEWKIE T <V AV =) 6 176-98K, HAR umﬁu PETE/K
T E —F/HE) 5 590-2 BRD 2 BEBMENL T SRAMMEHUEREZ T L T\ D Z e dinoTz, Fi2 2
kD 16S rRNA 8151, rpoBi8 a1 ILECHFEAT OFE B, Wikk & & Halorubrum J&\ZEBOKETH D |
590-2 FRITHIE D FTREME S RIE STz,

T~ A vy, v b=xA PR ORIR, 176-9 8k, 590-2 %, NRC-1#kE b7 LA~ A

ZIEMEZ R L, ~A h~A AR E R U, RS IE N~ A b~ o VAT

ZRT O TR EBLET 5, ZAVUTFRRHICEHHEME T HIE S~ A b~ A 20D DNAZREFERETH D,
DNA SHZEBERICETMEA =X LGSRV L Z2RB L TWD, 7 LA~ A Uitz r~d
e, T ~A v ® DNA EREHTH S DNA HUIBHEMEICIIEN - EEEEE2 AT L5
BTX D,

176-9 kB LT 590-2 K3 X 7 L ATF RIREBEEICED L uwrBln 27/ L LICRFFL T L&
MBICRE LT 74 ~—ky FEHWTHER LT, TORER, DBk 2 k& b Halorubrum J& 2t
O uvid, B, C DBEFEALTWAZ ERnholz, FEREMATIZE SN THEE L= RFE N
IHHEPEE AR O uvr B FPNE LV T TFAX—BRET 5 Z EAH L, Zilx Halobacteria i
O uvr BIRTITECRFER RN EZ2RB LTV 5,

W SRR ERBR TIE, 176-9 #ki1Z 200 mM @ NaClOs & A CHIH L7= b oD, Ll ko
NaClO4 B CIIAEBMR TE o7z, LoL, 590-2 £ki% 400 mM @ NaClO4 & HE5 I CHIFE L,
DTN 5 EH 600 mM @O NaClOs A T H AT 2R T 52 LN TE T,

AHFIEORER, BERIFE & L TEVEE %ﬁﬁ#i/%@%%%ﬁ?éﬁ%ﬁﬁ PEAFHEME A B D 5
BERR 2 R A2 THIBE D O 0BT 2 Z ST L, 2 DI2iE, SOAMMHESIME A I = X A %R T uvriBis 1
DHEEEHERTDHIENTE 2, itk b7 VA ~A v UiitEaHm T 25E 5, DNA GIWHEME
WZEWIRSTIE A AT 5 2 L Al TE T,

At DRFFEIZ RIS DA F 7= I3RS A
176-9 #£, 590-2 ¥k & H 1T uvr BT 2H L TWA Z LAV L7723, BRI OG- B 12 b
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uvr BIEFITRH SN TWD, LavL, 176-9 Bk & 590-2 BRASBERN D 4FHEME MR L 0 & e85
BAMMEHIEZ R L TV D ODIRIBIT TH Y, S%OMETH D, £z, ~A b~ A T I
SRR TZ LD, BBEEERIEEICEZNTH D Z END o720, Z OIGMEICIREUE 2 R 3 4f
WM HEOFEIC OV T HLERFTH D EE XD,

Summary

Halophilic archaea are microorganisms belonging to Halobacteria class that are isolated
from high salt environments such as salt farms and salt lakes. Halophilic archaea are also
known to be drought resistant, radiation and ultraviolet light resistant, and in recent years have
been noted as polyextremophiles. Halobacterium salinarum NRC-1 is known to be resistant to
ultraviolet light and radiation.

Ultraviolet light is non-ionizing radiation of invisible light having a wavelength of about
100 to 400 nm. Ultraviolet rays are classified into three types: UV-A for 315-400 nm, UV-B for
280-315 nm, and UV-C for 100-280 nm. Generally, UV-A and UV-B cause oxidative damage, and
UV-C directly damages DNA. Among them, 253.7 nm, which is UV-C, is called germicidal line,
and it is the ultraviolet ray with the highest germicidal ability. Sterilization refers to the fact
that the nucleic acid material absorbs base radiation due to absorption of ultraviolet radiation,
which causes replication to stop at cell division and to stop the organism from growing and to
die and inactivate. In this study, we aimed to isolate new UV-resistant halophilic archaea and
characterization of UV-resistant of isolated strains.

UV-resistant haloarchaea strains isolated from 810 types of commercially available salt
samples. The isolated strain was tested UV resistance test. The test was that compared isolated
strain to Halobacterium salinarum strain NRC-1. On the test of the isolates, strain 176-9 had
strong UV resistance better than NRC-1. That suggest strain 176-9 had strong dark repair to
DNA damage from UV-C, B than NRC-1. And strain 590-2 had fast repair of UV-B damage better
than test strains. That repair speed was 7 days, against others speed was 14 days. Studies on
the viability of these against mutagens that induce DNA damage confirmed resistance to
bleomycin, suggesting resistance to DNA double strand break activity. But these sensitive to
mitomycin C, suggesting sensitive to interstrand cross-links (ICLs). On the other hand, strain
590-2 was also resistant to 600 mM perchlorates than strain 176-9 and NRC-1.

The uvr genes, related to the ultraviolet-induced damage repair, were found from these
strains. And furthermore, Halobacteria classes uvr genes was establish cluster in unit of order.
That suggested it is that evolutionary conservation is highly. The strain 590-2 was estimated a
new species of the genus Halorubrum by the 16S rRNA gene and rpoB' gene analysis.

As a future works, we would like to analyze the reason why the two strains have a stronger

UV resistance mechanism than other Haloarchaea.
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Evaluation of river environment function of flood control structures
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NI TX Tz, ZTDRNT, FHNEME LIZi)INTKGlZRET 5 Z & T, BRITEWRHETR
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To. & ZCARBIIETIE, TA/KREEY OBREHEREREMN & LT, HUKH L RED LA T 5 H8FHOAER
ez X 0 AREICEmT D 2 L2 HNE Lz, TOROIZ, TATZE L D b EEO K E WAL
A WV CERAZ AW 328K R & KB ER T 72

FEBRIE, 18 80(ecm) DK A FVY, 300(cm) DBUAIX [ AT, £ 200(cm) O FE LAk Yrak
BEXM 2R TIT- 7. BREBUKENCIE, B 4.8cm), &S 15(em) D MFEA, BEHRE D T,
—i 5lem)DfAtEE 2. EBRFTET 30(Us) & L, ANEER K TE DRI E Lz, AiF%E
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DU TA & HNT, b oMRRICIEN SE7-%, 30 MBI &2k S8, ZoF2 548
AT THRE Lo, AKEFER I, W s KEEZ M HE LT,

2. WIS L OV R O

MARER D /NS VAT & AFRRE R A2 i35 &, AR LB MO E Tk Th -
el &b, ZOHOWED, BNEREEKTRERFHFEEUL T Ch o7/ Z &1L, FOMKBRTH
Sfz. —FHT, BPMFERENICIEE L7 PR L, TR L0 b 6 FRVERTH-7-. Zh
X, MHEEREPKREL 20722 LT, ME1I ARV ICHATE 2ROREMEM L0 LE
b5, ZOH, MFEEENAOERILY b/ WE, JRFTRRIEILC RT3 2RI TEN T D)
Db 00, FAORFEPZREKITEIOZUITH2 B O ROV TFTREMD B D 2 & AR S 7.

KB D AR ED & O - EBRICB W TS, BRFEE L& & 2 o oRdlE, Mits
AW EREED Y 3 h o7, —FH T, ARNREREEWRENICHE LI EERERIE, MAEERO
1/3 LAEWERTH-7-. ZHux, HEMADOBEWTIEARL, ARSI L T\, Pt
EWOE THIZIBNT S AR K > TERPTINZIREEH S 72 > TW e, Z O3z @A LA,
F<BELTEY, ZOHBITHELBRITICS VIR TH T2 EZX BN D.

F7z, M- AFEOEHLOERIZEBNTY, RUMEYE TR - BHIES| & By 2 Z b ST
FEBRAEAT -T2, ZTORER, BINC K > TTADBEHITENGEWR A LT, REEEWRENIAFE
LRI B EANC Lo TFEED Y ootz ZiUE, E6 5OEFNZIUT & HiElr fm O g LS
YRR ERFRD, AOEE LD I, ARRA ML AR FELRLT VRN ChH o710 E2 5
no.

3. A%OMIRICET 23R £ 72 1R A

AWFFEIE 300(cm) DBLHIXEIN TITV, ZO& Fit CRABIS S Lz, LasL, BIEEH
WNOFRHEZAEN K E <, EBRBAMGH OMOWEKITEN T SN -T2, ZD7D, BENLER
PRI EAT 230 L CEREZB 2o 72, T O FEFEANC L - TR EwRENICTFE LT
R I AR 22N R T, EA RO BURBEFTNICIEZIZ R WS OO, i & 45 TIEE
MIEMREO B TIIEIZZEN DV, BIBCRIL CERITENCEZENE U aREER 5. 10, 2N
72 BRIV KA TEN 281 2 72121, BPUEEMC K DBV L) T bt 5 2 &
WEENDATREMENH 5.

F 7o, AWFFETIEEITHEIC KT D MOFEERITENCEH LTV, FEMRBToOENO X 972,
TORLSN O ERNRE 2 Hivie, RFEBRTIE, FHEOIB0E 2, 2O B IR ZER 2 sk LT
WRWDT, Z 9\ o mHERS, FERERZT TR < BOKRFCORMAE MK L T DR, 5%
BTHD.
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Summary

This study focused on the fish behavior. The purposes of this study were to clarify the
environmental functions of the spur dikes and the foot protection in normal flow. The columns
and the cubes were used for the experiments. The experiments were to observe the behavior of
real fish, and to measure the flow velocity and the water depth. The results are shown below. 1)
The fish exited in same place every case. 2) There was a difference in the time the fish stayed in
the pseudo-structure group depending on the discharge areas. Because there was a difference
in the flow velocity at the discharge areas. 3) The time for the fish to stay in the group of
columns was three times longer than for the group of cubes. Because the cubes are overflowing,
a fast flow was locally formed. 4) The pseudo structure installation interval in the identical
y-axis was wider than the fish's length, which made it easier for the fish to present in the
pseudo structure group, we presume.

The problem is that the difference in flow velocity within the discharge points is large and
affects the swimming behavior of the fish after the start of the experiment. Therefore, the
experiment was conducted by shifting the discharge points to the left and right banks from the
middle. As a result, there was a clear difference in the average time that existed in the
pseudo-structure group depending on the release location. It is considered that this is because
the flow velocity difference occurred on the left and right banks due to the influence of the
pseudo structure. In order to observe the swimming behavior closer to the whole nature, it may
be desirable to release it from the downstream where the influence of the pseudo structure is
small.

In this study, we mainly focused on the swimming behavior of the fish with respect to the
flow velocity. However, factors other than the flow velocity, such as the difference in the
installation interval, were considered. In this experiment, other natural factors such as the
amount of light and sound were not taken into consideration. The challenge for the future is to

take into account such factors and to take into account not only normal flow but also floods.
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Effects of cooling by ice packs on structural changes of patellar tendon attaching-portion with
down-hill running in growing rats
WRARER K TR (TA7 T AL PR R AR — P
fREHE KB EX
WFZEHI], 2020 45 4 A 10 H~2021 422 A 15 H
X —U— K/ OfEHm Tibial tuberosity
@ EIFIE Cooling stimulation
@z LEIHE Eccentric contraction
@O#F#ila  Condrocyte
®a KAk Calcification
2020 fFEAATEH 700,000 H

WHIEFER FaB KO NEERER
- Suito H., Zeng,X.Q., Minamizono W., Fujikawa K., Nakai S., Suzuki T., Ohsako M.:
Effects of cooling by ice packs on structural changes of patellar tendon
attaching-portion with down-hill running in growing rats:Europen Collage of Sport

Science(Sevilla)October,2020.
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I, BEHOTKEICRDBEZ S BETLHEETHY . TORRICIIEMAET 5, ZOHEBEOHIC
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NTWiewy, 2 TAFRITEE TER L7 OSD #E7 /v 7 v Mkt LIERREZ 1TV, E D%
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Summary
Effects of cooling with ice pack on structural changes of tibial tuberosity caused by down-hill treadmill
running in rats
Background and Purpose
A cooling with an ice pack is generally used for a treatment or prevention of Osgood-Schlatter disease
(OSD) that is known one of the movement injuries in the growing period. However, it hadn’t been
cleared how the cooling after an exercise affected a structure of tibial tuberosity. On the other hand, we
have already observed that a high-intensity down-hill running in growing rats caused the tibial
tuberosity to protrude, and from these facts, have thought that such exercises could bring OSD-like
symptoms.
Material and method
Twenty-four male rats aged 7 weeks (wistar strain), were used as materials, and were divided into a
running group: EX, a running and cooling group: RC, and a control group: CO. EX and RC performed
the down-hill running at an inclination angle of -15 and a speed of 17 m/min for 1 hour/day and 5
days/week for 3 weeks. In addition, the tibial tuberosity in RC was cooled for 20 minutes/time using an
ice pack (0.3 to 1.3°C) under anesthesia, after completion of each running exercise. Each group, after
the end of the experimental period, was euthanized and the tibia was excised after confirming the death,
various specimens were prepared and were observed morphologically.
Results and discussion
The tibial tuberosity of EX was remarkably prominent than RC and CO, but the extent of protrusion of
RC and CO was similar. In any group, the structure of the tibial tuberosity was basically divided into
the superficial layer and the deep layer, and the fibers of the patellar ligament were mainly present in
the superficial layer. The ligament fibers were more densely embedded in EX and RC than in CO.
Type II collagen fibers were observed at the deep layer of EX by an immunostaining method, but they
weren’t almost seen in RC and CO. Many large chondrocytes existed in that layer of EX, but those cells
of RC and CO were small. Thus, in RC and CO, the tibial tuberosity was calcified to the wide extent in
the state where the fibers of the patellar ligament were embedded, but type II collagen fibers were
present at the same region of EX, that is, cartilage-like structures remained yet. Furthermore, many
large chondrocytes existed in that layer of EX, but those structure weren’t observed in RC and CO.
Therefore, it seems that the cooling has an effect of inhibiting the structural change of the tibial

tuberosity caused by the down-hill running.
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Synthesis of substrates for the development of selective inhibitors of plant
secondary metabolism, and structure-activity relationship study in the
substrate recognition of the ortho-hydroxylase, a key enzyme in coumarin
formation in plants.
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NVOFEFICE LTI RHTH 5,
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Z ZTANIZE TIIAE O IR A AR & U7 35FIBRFE 2 B4 L T AtF6OH1 DORVEIERMEICAE B L
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ek L7 v | Feruloyl 4= 2 7 VaFER1E 2 DO ARSI TR ZIT o 72, 1 DD DA &
LT, Ferulicacid Z ¥R E L THNARF U ELZEEY v T A FMESH, Feruloyl-Cl # & Lic, €D
. 4 F A —/L¥8 (Ethanthiol, 1-Propanethiol, 2-Propanethiol, sec-Butyl mercaptan, t-Butyl mercaptane,
Mercaptoethanol, 3-Mercapto-1-propanol, 6-Mercapto-1-hexanol) & 77~ 7'V > 74 % Z & T Feruloyl-ester
&K (Fer-S-Et, Fer-S-1-Pro, Fer-S-2-Pro, Fer-S-sec-Butyl, Fer-S-tert-Butyl, Fer-S-EtOH, Fer-O-PrSH,
Fer-O-HexSH) &k L7=, D%, YUV H T M THIMERB L, @SiliERF A= 27 L%
EKRE A 157-, —J7 T N-acetyl cysteamine. (R)-Pantetheine, Coenzyme A & - 7= 58FRIZ %95 22 EMEN
fatl N HEWICE L Ci3deilk o FiEIZH WS, Benzotriazole (Bt) %41 L7 &R KIC TTF A= X
TNEE G LTc, £7 . Ferulicacid OREMAZ SO LTONNARF LV EELE 0T A4 MesEZDb
DINIZ 3 DOERF 1 #HT 5 Feruloyl-Bt 45k L=, ZDtk, F4—/FH (N-acetyl cysteamine,
(R)-Pantetheine, Coenzyme A) & 71 > 7"V 2735 Z & C Feruloyl-ester 75 {K (Fer-S-N-acetylcysteamine,
Fer-S-(R)-Pantetheine, Feruloyl-CoA) Z# &Rk L7z, £D%, U BT N7 T Lk LY A XHEFR7 v~
N7 4 —ICCHMMERRL, @MERT AT 2T VFHEREEZ ST, Ak L2 TOLEMITH
LT H B L O 8BC gL (Nuclear Magnetic Resonance : NMR) BXOVEIKZ u~ ~ 7T 7 4 ——
B85 HrEF (Ligid chromatography-Mass Spectrometry : LC-MS) (2 &k 20t zi1-72, £7-, F4=
AT VHEBRRED UV-Vis A7 ML zflE L, KWK R 2Rz, 7 =/ T WO R (X
#1315 nm TH Y, Tz VIFBEOTAT NPT AT AT )IERE LD EBRRIULREEMIZ> 7 b
THEEZOND, Fer-S-Et, Fer-S-EtOH &\ o 72 F A= A7 Vi8R B LTI RIS & 23
339~343nm TH Y 7 = /L Tk & i L TRIERMNC S 7 b L7z, —JF T, Fer-O-PrSH, Fer-O-HexSH &
WO T2 T AT VIEEMARIZE U IR A 320 nm L CH Y . FATZ ATV TIERL T AT VMR
Ty —nfbEmE L TR LI,

FWT, a— L Ry a v s X7 X —D1->CThs pCold DST DNA |Z AtF6’H1 Z4FA L7 7T AI K
Z KRRE BL21 (DE3) #RICTHBLS W7z, 37°C TR DOWOLE (660 nm, SEiE K : 1cm) 2% 0.4~0.8 (T
RLETHERLEOL, I5CTI00HHAIL, a— IV Kva v 7 E5x7, IPTG Zf&REN 1mM &7
5 E91TMA, 15C T 16~20 I8 T 2 2 L CHMZ U XV EDOFEE T o1z, D%, 774 =7
74 717 LO—FET&H 5 Glutatione Sepharose 4B (Z TIER ATV, @7 AtFOHI 2157, SO 7-F
FIEE=HWTEHER L7 Feruloyl-thioester JE23E & L TR SN DM E I DEH LM T H712D12,
30°CIZ T 5 MRS (B mM 2-4F% Y Z L Z Lfg-2-F kU 7 A 5mM 7 AL E VR 0.2mM it
fegk (1), 0.2mM ZEE. 0.1 mM Bis-Tris (pH 7.0), %58 3.7 pglreaction) #47-7, 3 M Kig{k7
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U D BKERIZ TROGOAFIE 24TV, 3 M BRRRKEIRIC TR LTc, BMELTe 2 N7 B LT
Z & AHERE L, =0 (200,000 Xg, 10min, 4C) 752 & TH RV EENE S, 20 k% HPLC
(TR T LT, AR e L CEHAICHEWRFEHZ AT 2 Fer-S-Ethyl 72 EI3HE & L TRk S LT,
Feruloyl-CoA D rH1E % 3 % Fer-S-N-acetylcysteamine, Fer-S-(R)-Pantetheine D 423 3/E & L TRl
ST, BEERUGNZ Lo THER SN ER (67 -Hydroxyferulic acid+Scopoletin) @€ /L& H HT 5
Telz, AaRVF U afEih e UTREREZSIWZO b B — 7 mfE) b B RS TAER S VAR
DOENVEEFEH Lo, Feruloyl-CoA @A RK¥) @ E LEITH) 6.7 pmol TH > 7= DIkt L,
Fer-S-(R)-Pantetheine D AR D E/VEITK Ll pmol & B K Z 755D LIZIE T LTz,

3. SBOMIEICI T 5 E o I XA

ARFZE DA FIEBFEIZI51T 5 3-Mercapto-1-propanol 35 & U8 6-Mercapto-1-hexanol @74 v 7'U >/
TIZONWTIE, AL DERME L THRLAIALEMEIFT AT AT VTR = ATV E L TEHR
DS Ltk nfaoni, £, #baHmoONEILE < T Fer-O-PrSH @ 54.1%Th U i
T 20, IS OB 722 5 /MG 21T O WERH D, £7-, FEHL OFEM7e R EFRFRICBI L
THABIETITI BT > TV RLY,

L7eho T, A%OTESE LTUIAMK O LR 5 &M mE e N =— a3 MZEATILEMOE
FRZEATV, TEHEREZIT O TETH D,

Summary

Plant secondary metabolism produces various compounds with a large diversity in their structures. According to
the substitution patterns of hydroxycoumarins and their C6—C3 structure, the respective cinnamate units are
subjected to ortho-hydroxylation of the aromatic ring, trans/cis isomerization of the side chain, and lactonization
during coumarin formation. Ortho-hydroxylation step is an irreversible step; therefore, it is thought to be the key
step in coumarin formation. In Arabidopsis, feruloyl-CoA 6'-hydroxylase (F6'H1), an 2-oxogultarate-dependent
dioxygenase (20GD), catalyzes the Ortho-hydroxylation step in the biosynthesis of scopoletin. F6'H1 recognize
only feruloyl-CoA as its substrate, and does not use free ferulic acid as a substrate. X-ray structural analysis of this
enzyme has been reported, whereas the substrate enzyme complex of the CoA thioester has not been crystallized,
therefore recognition of the CoA moiety is still unclear. In this study, we focus on the substrate selectivity of
F6’H1 to CoA thioester. For this purpose, we synthesis a series of feruloyl thioesters mimicking feruloyl-CoA to
analyze the structure-activity relationship between F6’H1 and the substrates. First, we synthesized feruloyl
thioester derivatives by two synthetic routes. As the first synthetic route, ferulic acid was used as a starting
material to acid chloride the carboxy group to synthesize feruloyl-Cl. Then, Feruloyl-esters (Fer-S-Et, Fer-S-1-Pro,
Fer-S-2-Pro, Fer-S-sec-Butyl, Fer-S-tert-Butyl, Fer-S-EtOH, Fer-O-PrSH, Fer-O-HexSH) was synthesized by
coupling with each thiols (Ethanthiol, 1-Propanethiol, 2-Propanethiol, sec-Butyl mercaptan, t-Butyl mercaptane,
Mercaptoethanol, 3-Mercapto-1-propanol, 6-Mercapto-1-hexanol) . On the other hand, for compounds such as
N-acetyl cysteamine, (R) -Pantetheine, and Coenzyme A, which are feared to be stable against strong acids,
thioesters were synthesized by a synthetic route via Benzotriazole (Bt) without using the above-mentioned method.
All the synthesized thioester derivatives were subjected to component analysis by LC-MS and NMR.
Subsequently, a plasmid in which AtF6'H1 was inserted into pCold DST DNA, which is one of the cold shock

vectors, was expressed in E.coli BL21 (DE3) . Purification was carried out with Glutatione Sepharose 4B, which
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is a kind of affinity column, to obtain high-purity AtF6'H1. To clarify whether Feruloyl-thioesters synthesized
using the obtained enzyme solution are recognized as substrates, an enzymatic reaction(5 mM 2-sodium
2-oxoglutarate, 5 mM Ascorbate, 0.2 mM iron sulfate(ll), 0.2 mM substrate, 0.1 mM Bis-Tris(pH 7.0)) was
carried out at 30°C for 5 minutes. As a result, Fer-S-Ethyl having a short carbon chain as a substituent is not
recognized as a substrate, and only Fer-S-N-acetylcysteamine and Fer-S- (R) -Pantetheine having a partial
structure of Feruloyl-CoA are recognized. When the number of moles of the product produced by the enzymatic
reaction was calculated, Ferruloyl-CoA was about 6.7 pmol, while Fer-S- (R) -Pantetheine was about 1.1 pmol,
which was about one-seventh lower. In this study, it was suggested that Pantetheine and Cysteamine are important
structures as substrate elements, but the detailed substrate recognition of F6'H1 is still unclear. As a future plan,

we would like to synthesize a wide variety of compounds and elucidate the mechanism of substrate recognition.
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Quantitative traits locus analysis regulating for nutrition uptake in rice
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MWDo TNDEBZ B, U U BRINTHE O PA S ELZHIHT 2 & b EERER TH
HEEZEZDBND, I TRIFETIE, BTOY VBRI L7 ~D Y U EEIRA R L DEHE
H7RBIRRICAEH L, ARTO Y VRN & Z OENENEDRIITH 5 L& 2 b2 HE R H
A& WY CERWIRE ) OFEMIC L 0 . U IR B b 5 BRI EES 7 (QTL)
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ZNOWRTRIMDEN P X OE GG 2RET 0 2 LN TE D, AT TIE,
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RIZFBNT Kal BT Y N 2518 9% QTL 24t L7z, %72, CSSL Offi10 PA
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B H TR BICHEO PAGEMNEAD L, 5oV VBRINME T 5 ik (gLPU?)
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7o FTz. 6 Yetafk LIz Kal 1 C Control S:/4:123\\ T U U RWIN ASHENN 3 2 fE
(gHPUO) Zftti L. Z OFEIROELH T - ~D U OB Bl 2 3 2881 )
fig 5K Cd 5 SULTR-like phosphorus distribution transporter (SPDT) 73JERE L T\
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MERMRE LT 5 Z L3I TE, U RN &0 PA & RO EHERBERZ 52
IZT5ZLBTEDLEEZLND,
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Summary

Phytic acid (PA) prevents absorption of minerals in human intestines and is regarded
as an anti-nutrient. Addressing this issue, reducing PA content in seed is one of the
important strategy for increasing zinc bioavailability. Phosphate (Pi) uptake is essential
for PA biosynthesis and PA accumulation. However, we don’t know how Pi uptake affect
PA content in rice. Quantitative traits locus (QTL) analysis using Chromosome Segment
Substitution Line (CSSL) is an effective way to identify the chromosome region
containing QTL. In this study, we identified QTLs related Pi uptake and analyzed their
effect on PA accumulation.

We measured Pi concentration in xylem sap using one month seedling of 39 CSSLs and
parent cultivars “Koshihikari” and “Kasakath”, and identified QTL increasing or
decreasing Pi concentration in xylem sap at control condition and Pi sufficient condition.
We also identified QTL decreasing PA concentration. Among these QTL regions, known
Pi transporter “SULTR-like phosphorus distribution transporter (SPDT)” and PA
biosynthetic gene “myo-inositol kinase (MIK)” were located on the region on chromosome
No. 6 (¢gHPU®6) and No. 7 (qLPU?7). These genes might be regulated Pi uptake and
affected PA content in rice grain. We further need to investigate Pi uptake and
transportation throughout growth stage with crossbreed lines of CSSLs containing

gHPU6 and qLPU?7.
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Heat-dependent regulation of skin function via skeletal muscle-derived
secretory factors
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+ Ishiuchi-Sato Yuri and Nedachi Taku. CXCL10, an exercise-regulated myokine, controls the
expression of redox enzyme gene expression in mouse dermal fibroblasts. %5 43 [7] H A%y 14
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WO TD~AF A CEBMEIE~ A A HA ) E LTHRELZ, 52, 20 CXCL10 KW
CCL5 (Z2W\W T, BEINRZ AT 5 Z LIS K> THHWMAREDTHZ L2 AL TV,
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ZAT. BN K D RMEIR B OIRESC K EEL Ol ECTh D, ETo, BT K D REE ORI
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72 R JERSRETIENC ~ A A A VB LTV D072 EOFEIZ BT/ o TV RV, 22T, K
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FEcHFSTHZ L2 AL TS CXCL10 22\ T, FHEMAERIENCE S LT\ D0 E b
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2522 AME L,

F. v U ALY BHEE LR E R MR EPS ZAMLZ, HDWIE LTV
C2C12 & it sk o2& i (EPS-CM, Ctrl-CM) Z %N L 7= B R BN AL T D i fn 12D
THEFRER RN 21T 272, 2D 5 B, EPS-CM Z#RINT 5 Z L2 X W BENELT D2 L Rbho
7B IOV TIE, qPCRICK 2R Z S i L7z, & 512, qPCRICE > TRENEILTHZ &

PHERR SN BB FIZOWV T, CXCL10 O%AFERTH LD CXCR3 OT7 A= FTh D
NBI74330 <° recombinant CXCL10 Z i T CXCL10 O Iz oW TR 21T o7,

2. WHERGE I L OECR OB

£9, Ctrl-CM } U EPS-CM % A2 S ARSI L C 24 BefRIRE R L, ED X S
BIRTFHOBBNLELT D20 E2MENICH T, TORE. EPS-CM ®INIZ XY oxidative-
reduction process X response to oxidative stress @ & 9 72f{t 2 b L ABHEE A T HEOFELN L
U7z, £7-. qPCRIC L DR EFEE L7 & Z A, Blvrb, Pgd, Srxnl ® 3 Bn{DIILH EPS-
CM Iz Lk > THEICER T2 Ebrole, 22T, Zih 3 BEinFDOHBIZIC CXCL10
PG LTV D&l 7o, ERT TR E TS, OISR ERERHEIRIC 5V T b CXCL10 O3
BIRTHD CXCR3 BHEELL TNLZLEP NI LTl CXCR3 7V ¥ A=A M Th D
NBI74330 i L. Eikd 3 BARFDIIZAL AT LTz, £ OfER, 30 ng/ml NBI74330 D
Mz XY 3\ & BITHBEANAEIC LA Lz, 612, Ctrl-CM, EPS-CM, EPS (2 X v s L7
CXCL10 % recombinant CXCL10 (Z X ¥ BRI L 7= EPS-CM CTEMMEIFMInE 22
VL L | BB T OB OWTHHA~Z, £ORE, EPS-CM (2L 5 Srxnl Bix 38 L
5 H D recombinant CXCL10 QU X W FTHE & iz, ik . CXCL10 1% EPS Oz
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HTr2nTExbHEE2D,
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Summary

Skeletal muscle secrets many proteins and peptides, termed as myokines. The secretion of
several myokines are regulated by exercise, which may contribute on exercise-dependent
modification of some organs and tissues. In fact, Interleukin-6 (IL-6) is known to be increased by
exercise, which contributes on regulating immune systems. We recently identified C-X-C motif
chemokine ligand 10 (CXCL10) and C-C motif chemokine ligand 5 (CCL5) as novel exercise-reduced
myokines using the contractile C2C12 myotube models. In addition, we also found that the secretion
of CXCL10 and CCL5 from skeletal muscles is also regulated by heat stimulation.

Exercise regulates skin functions such as promoting wound healing and inhibiting skin aging.
Moreover, heat stimulation also affects skin function such as promoting skin aging and regulating
skin barrier. However, the detail mechanisms are not known. In this study, therefore, we
investigated role of skeletal muscle-derived CXCL10 on skin functions.

Differentiated mouse C2C12 myotubes were stimulated with electrical pulse stimulation (EPS)
to induce contraction and the supernatants were collected. Mouse dermal fibroblasts were treated
with the conditioned medium obtained from C2C12 myotube cell culture with or without EPS (EPS-
CM or Ctrl-CM, respectively), and isolated total RNA was subjected to microarray analysis. The GO
analysis suggested that EPS-CM treatment increased the gene expressions that were related to
oxidative-reduction process, response to oxidative stress. In detail, Blvrb, Pgd and Srxnl gene
expression in fibroblasts were increased by EPS-CM treatment.

CXCRS3 antagonists, NBI74330, blocked this EPS-CM dependent Blvrb, Pgd, and Srxnl gene
expression, which suggested CXCR3 signaling is involved in this process. Furthermore, EPS-CM
dependent Srxnl gene expression was abolished by adding recombinant CXCL10. A series of
experiments suggested that exercise-dependent reduction of CXCL10 secretion from skeletal muscle
cells may influence on dermal fibroblasts to increase Srxnl gene expression via CXCR3 signaling
pathway.

In conclusion, our results suggested that exercise-dependent reduction of CXCL10 in skeletal
muscles may control redox states in mouse dermal fibroblasts. Together with the fact that CXCL10
expression was reduced not only by exercise but also by heat stimulation in skeletal muscles, heat-
dependent CXCL10 reduction in skeletal muscles may also control redox state in skin. Future

studies will reveal the importance of regulation of novel myokine, CXCL10, on skin functions.
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Comparative analyses of hand genes in fish

WrgEfEss KA Al B2t seRt L e R R 50)
REHE /R T

WFZEHI], 2020 45 4 A 10 H~2021 422 A 15 H
F—U— F/O0LE heart

@7 development

@A evolution

@hand1 hand1

(®hand2 hand2
2020 FJE 42 114H,630,000

WHFEFR R, Pk KO HBHRER

- KRB, dNKHE, SFIs R, BIIREE, /INEFF TRBIZHB W TEARME LT hand E{5F D
W) B 19 |l A AR E S AT SRR, 2020 4F 12 A

KA, &)IRHE, SPI R, BJIRES, /NEFI+ TThe number of hand genes is not
correlated with the ventricular septation] 5 43 [a] H ARy A4, 2020 4 12 H

< KERN, dNOHE, PR, BINKE, N+ THIEFIC 1T % hand 8BGO H R |
HAEMW) 2 % 71 [, 2020 £ 9 A

< RECAN, dNKHE, SFILR R, /NEFn- TEE M CEARML L 72 hand &1{s T OREREREHT) A
KW F2BEACGE 9 72 AR %, 2020 4 3 A

BFZEREE R K O R oA 2
1. BRI

WHMEANY v 7 2 e —T e ANV v I 277 IV =BT HEEER 1% 23— N9 % Hand&fsT
I, FHEEM OO & U O R AENICEE 2B D 1 D ThHhDH, vV AIBWT Hand B 11X
Handl & Hand2 N FELTEY Handl DELDEORAEICES L. Hand2 B ELDEORAICES
LTWo, FLHLEOUEREZATLIET 77 4 v 2lZBWTL hand2 DHPFEL TWD,
EFEIZ X 5 Hand Bi5 1 OOENL, ~ T ALEBFHAEIZR T 5 Hand Bis 1 OWHREN & Hand
BETOEGICLVLENELAICKELINIZE WO LD T U FNREZ BT,

LorL, BEFEOMEE O TH R 21T o 1ok A X B0 N U A handl &
hand2 WFIEL, ©7' T 7 4 v 22l hand2 DI, 7 7\Zi% handl DIHBTFEELTWS LD
oz, AEEIZBWT hand &5 IS L L TWD Z ERHL N o 72, AIFETIE, =T
TRFEN e 2 kM2 R T BT 7 7 4 v va « AX T« 77D hand 6 I1ZE B L, DIROFAEIC
BT HHEREA e+ 25 Z & THJE handl, hand2 DSRED AL & . T DE(LHI 2 ERZ I 5 2
THZEEHE LT,

BT 7 4w va, AXH, 77D handiBin T ORBAEXE T 5 72912 Whole mount in
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LME DI TAE S D ENL CORBUTR D LN o7z, £ 2T, 7 V3AMRITIIT 2 LD
NEZRRDT-DOIC, Dfi~v—h—Thd thnt20 70 —7 ZER L, BEFEXE2H/DHLT7
TR EBIT DB ONE Z MR LT, ORER., tnnt2 OFRBIFEIRNIZ 7 7 hand1 DFBLIN
BOONIRMST-Z 0D, 77 handl (TR TRILL T2 EAVRE T,

BT T 7 4 v al 7 VOREIRRICET D hand B a1 DREHEZ T T2 72912 MO 12 L 5%
REPLE R 21T > 72, hand2 Z#EEEL7-EY 7 T 7 4 v ¥ 2 R(hand2 MO IB) Tld, DB
EMIFEIZ 1T 5 shh FEBLOK F 2338 H A7z, handl Z#§EERLE L 7= 7 7 (hand1 MO IX) % BA#%
BT CBELLE ZAZH®% 8 HHE T Ctrl MO IREEEMICKE RETRO LN - T2, &
SIS LMD FE B & FEAMIZ AT 2 72012 emle2 DR BIE 7=, Ctrl MO IR TILLE & L=EICE
WTC emle2 3RBL L T2, handlI MO IRIZBWT HEIFEICODE & DETHREANRD L= 2 &)
5. 77 handl X UMBFAIZ T Lie N2 RIS vz,

BT T 7 4 vva, AKX, 77D hand BIETOMELZHET 72012, E7 774y a
hand2 MOWRIZxt L, A X7 handl/hand2 mRNA., F7-1%. 77 handl mENA %A > =7 ¥
2T HIEICEoTENEND hand # XV EAZFBIE T, REMDO L AF 2 =R D0
MEET ALV AX 2 —EBRAEITo7-. A XN hand2 mRNA CLU AXx 2 —%{ToT-ERTIX, 77
T4 vva hand2 mBENA %A Y=/ v a v LTEEGELEEORENRRRBRE CTho T2 &b,
DEFAEICBWCET T 7 4 v e hand2 & A X 71 hand2 3[R U L 5 HEEH L TW\WDH L& X
Sz, LxL. AX A handl mRBNA. 77 handl mRENA TV AF¥ o —%fTo7-fHE,. ©7 5
T4 wva, AX T hand2 mENA DA 2 =7 2 a AR FERMNEIE L7 RO EIE 78 E L <
KT L7, ZORERENOAFBUIBIEAEICIBNT, handl & hand2 SR DX AL TNDH I &
LN 3=V W

3. SHOMFRIZIIT HRE £ 7o 1T RE A

KHWFFETOD 7 7 handl BERERAT O F1EIT MO IZ L A8ERErE (2 w2 ¥ o) EBRTh-727-
D, BETFORFUBRZERIIAFEL TE LT, DRVARBLRENE > TV DAL SETE
R, TITIR, BT T T 4y 2 il AD RN RELE TS DB I T 5 T & D ATREMED
Ez2bNDH-, 4113 CRISPR/Cas9 o AT L& W THEREA 2 RICKIB S BT,/ E 9 e Db
DRFET DM ED D D,

Hand BAR IO T TidZe <, WEORAICHEETH DL, ¥ 7 AW TLEREAIC
Hand2 % K35 L WU D Shh DB OIKT LRI DO AENED Hivd, Z O Hand2 KIEIZ
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L 2D Shh DIE T LRI O RA 2T Hand] ZBEZEB ST THEETE RN LD, <
U ADWFEAIZBNT Handl 1% Hand2 OREZ METCE w2 Ll snTng, €777
+4 v a hand2MO WRIZFE O B gD shh FBLOAK T3, A % 71 handl, hand2<°7 7 hand1
mRNA DA V273 a i DV AFa—FRICBOWTHIE IR T 5 Z L1k 0 A3E
DMafgFEEI BT D hand B FOUEVEICOWTHMH L2 EEZ TV D,

Summary

Heart and neural crest-derived (Hands) are critical genes for heart and limb/fin development
in vertebrates. In mouse, Handl and HandZ2 are specifically expressed in the left and right
ventricles respectively. On the other hand, zebrafish, which contains a single ventricle, has only
hand?2. Therefore, an evolutionary scenario that the duplication of Hand genes might cause the
ventricular septation in vertebrate was proposed. However, our group have found that medaka
and stickleback have both handl and hand2and fugu (puffer fish) has only AandI by molecular
phylogenetic analysis. This means that the number of Aand genes is not correlated with the
number of ventricles, but it depends on the diversity of fish. Therefore, there is a possibility
that only one hand gene would be enough for fin and heart development in fish. To answer this,
we tried to compare the functions of fish Aand genes.

We first analyzed the expression patterns of zebrafish, medaka, and puffer fish Aand genes.
In medaka, both handl and hand2 were expressed in the pectoral fin bud and heart likely
zebrafish hAandZ2. Interestingly, the expression of fugu Aandl was observed in the lateral plate
mesoderm but not in the heart tube, although the expression in the pectoral fin was intact.

The zebrafish hand2 knockdown experiments by using morpholino antisense oligo (MO)
caused abnormality in the heart development. From this, it became clear that the zebrafish
hand 2 plays an important role in the development of the heart. The fugu Aandi knockdown
experiments by using MO caused no abnormality in the heart development unlike that of
zebrafish hand2 knockdown. Fugu handl was not expressed in the heart, and even if the
function was inhibited, no abnormality occurred in the heart. These results suggest that fugu
hand1 would not contribute to heart development.

We next performed the rescue experiments to compare the functions of hand genes by
injection of hand2 MO with/without medaka and fugu hand mRNAs into zebrafish eggs. As a
result, medaka hand2 mRNA could rescue the phenotype of hand2 MO, but medaka and fugu
handl mRNAs could not rescue enough. Taking the result of rescue experiments, it is indicated

that hAandi and hand2have different functions in the heart development in fish.
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Functional evalation analysis of boysenberry leaf components on cells
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R L L WS TGN N T N—_Y =D EFICEENTWDLZ &b, iR MmE L
THEAHEZBOTWD, L, RN =0 FFIHIND Z & REOINHEDEEIZA
THEEL SN TWDLORHERTH D, £ ZTAUIE TR, BA oY =D 7 fBE ik
Z B I AV B RE R 21T 5> Z L A By & LT,

AREFRTIZ, BA TN —ORFRTHREEM R 2 AW T 2 fEOH 5iE (Buksit - EtOH
) 21TV 2O RIE 2 WA E ITBERGE T2 2 ik vt e G, bz v
TLAE D FBi A FEhi LTz,

FT. AA Y =B OPURBCTIENYEZ R T 5 7212, DPPH 7 ¥ /W EIEME S
7> CTDPPH 7 ¥ Vi AR (umol-Trolox #HY4 &/g dry) #FH L, 3 & REOEMHE % L
L7z,

WIZ, DAKBOMAREENE - a4 FIHEFAT 21T © 72912, Presto Blue assay & VT,
IS AAL LTI « IEFHIIC > 7V AR L TR L, SORE 21T 9 Z Sl L v e 477
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FaB U, REFRCITMmER AMiE (IM-9) . MMESHI 2 75 (A1207, LNZ-308). f{iE
WAL 2 Fi¥E (BEC, HCN-1A), f5523 UM (DLD-1) IZ oW CTHia Lz, £72, Ao
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BEEIT o T2,

2. WFZERRE RS L O O E
O P bIEERE
BUkihitiy & EtOH it O LTIEMEIXEVVVEZ R L, W b AT O i R EOE A 135
T EFElo7, ZOZ E0G, EIEFITEWIBLIEEEZ A T2 2 LR Sc, ZNETORS
TN —HEEHRTICET D ME WA~ ORI E B 2 5 L BUKIEIC & A S b iaridE
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TNETFUEORY 7= ) —NVETH D AREENE W ERB I T,
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B IREEMIICEBUKIHE Y 2 IR L TR LT &8 2 A, 2 TONAMIZIBW THIBIEEME N A & 1v7,
— 5T, 2 TOMEFMBICSWTHMEEEN A vz, DLD-1 2k L CA M ERMmL T 3
FEfEE 22 L7256 . EtOH fiMIc B W TR A OMREEIEN A B vz, F7o, 72 RefihsE L=
AL Bkt & EtOH M O i 7128\ TS AUHIE O A= B 23 70 B 3 7=, K 3LAk 5y (W2~W5,
E2~E5) % DLD-1 & CCD841CoN (s LT 72 B3 L= & 2 A, B0 B R T RIT R -
TWiz,

3. SEOWFRICE T 2 £ 72 XA
éfﬁ\ﬂhww@iﬁ_%@%&ibt%ﬁ:fA@%m%ﬁofw<%gﬁ%50ik\
ARFEBRTH RSN, IEFMIRIK LTl - Mg d s iRz "3 ettt d 2 2 &
e Y (N A%®%ﬁ?@ﬂbfh<%%ﬂ%éotb@%ﬁ?@ﬂ Ml L R A LY —
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CL®HE&T5Hinvivo TOT— X EH/ TNV MERNDH D,

Summary

Recentry, health consciousness has been increasing worldwide, and research on benefical
components in food has been actively conducted. This also applies to Boysenberry fruits
cultivated in Tatebayashi City, where is near the university. This fruit contains many beneficial
nutritional components for beauty and health; such as anthocyanins, ellagic acid and folic acid.
Therefore, it is attracting attention as a functional food. However, the boysenberry leaves are
not used and are all disposed of at the time of harvest. Therefore, the purpose of this study was
to evaluate the functionality of Boysenberry leaves for a new effective utilization.

In this experiment, the subsequent experiments were carried out using the extracts
obtained by two kinds of extraction methods (hot water extraction and EtOH extraction) using
Freeze-dried Boysenberry leaf powder.

First, in order to evaluate the antioxidant activity of Boysenberry leaf extract, the DPPH

radical scavenging activity method was performed.
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Next, to evaluate the cytotoxicity and cell growth inhibition of cancer cells, samples were
added to cancer cells / normal cells and cell viability was measured using the Prestoblue assay.
Furthermore, by performing silica gel chromatography on the Boysenberry leaf extracts (W1,
E1), the extract fractions of the hot water extract (W2-W5) and the extract fractions of the
EtOH extract (E2-E5) was prepared. The same procedure was performed using the resulting
extract fraction and colon cancer cells (DLD-1) or colon normal cells (CCD841CoN).

The antioxidant activity of the hot water extract and the EtOH extract showed high values,
both far exceeding the values of the dried-Boysenberry fruits of the previous study. From this
result, we have shown that Boysenberry leaves have very high antioxidant activity.

When Boysenberry leaf extract was added to each cells and cultured for 3 hours,
cytotoxicity was observed in all cancer cells. In addition, when cultured for 72 hours, growth
inhibition of cancer cells was observed in both leaf extracts. When the extracted fractions
(W2-W5, E2-E5) were added to DLD-1 and CCD841CoN and cultured for 72 hours, the effects of
each fraction were different. Interestingly, W2 and E2 show a growth inhibitory effect only on
cancer cells without affecting the growth of normal cells.

In future studies, we will need to analyze the mechanism by which Boysenberry leaves
influence the growth of cancer cells. In addition, it is thought that it may show cytotoxicity and
cell growth inhibitory effect on normal cells, and it is necessary to verify it in future
experiments. Assuming the human reactivity between cancer cells and Boysenberry leaf
components, it 1s necessary to acquire in vivo data such as application to drug delivery system

(DDS) and experiments using mice.
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Transcriptome analysis for understanding of acclimation mechanisms to
submerged condition in amphibious plant

WHEREE WO o CEmR AR ERE an R R R
REHE Ra Ee

WFIEHI], 2020 45 4 A 10 H~20214-2 A 15 H
X —U— F/O/KEEM4AHMY) Amphibious plant
@®RE)5% Environmental responses
@4k Photosynthesis
DR FIEAEEME Carbon Concentrating Mechanism
®F7 A7 V7 h—LMHT Transcriptome analysis
2020 AT 560 T-M
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MFgERS R 3 K O A O ZE
1. #FEE

HEEHE DO N ETOMIEIZ LY, Y 3%/ ~ IR OKERERY) Hygrophila difformis 137K 12
NEIS 3 D72, KET D L EXEEA A (HCOs) ZHEMUHFIAT LI d 2 L a6
L7- (Horiguchi & AoB plants 2019) . AHFEFREATIL, (1) H. difformis ® HCOsFI|H A 7
= AL ORERR A FRZEFIEDIZ BV ORTERBE S LTV HCOs ik R 2 ¥R 5726, [
TR S E (BB LEE) LARFTRARINIZE KFEE) 1220V T RNA-seq iEIZ LD M T~
A7 VT NI EAT o 7o, BE REE L i U OKFIETHRICHEBLSHEMN L TW D EB O F )
5. BECEMW CREA O HCOs ik (i s+ L FRMED & 5 BIn F 2 Ea & Lo, EHIT,
RNA-seq |2 & V15 B 7 W Bl & Jeis ., B s 07 7 LS Z T L=, (2) H. difformis
DKRHFNESIZF1T D5 HCOsFH A o = X L OFFERFR A W] B DN 5 72 60 IR F2 AR 22 U
TKEBRDORE L KR L) KPP TONEHOEE DR E LA Lz, S 612, K&k L
BEOKFPTONARA T =X LR LNIT D720, MfEREEEMER L OIEEIENE O REENLK SR
FHEEA, F2A A o 2 g s R B E A D K T O S R ~D B A A LT,

2. WrgEfE I X ORCR OB

(1) FT7o AT VT b—AfFNTIC KD H difformis ® HCOs I A 51 = X 2 ERGIR 1 DR
H. difformis Dz E3E L KHPHEED S mRNA Z Hff L kit — 47 > —% M 72 RNA-seq
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BCED VT AT VT b — Ml & Fhi Uz, BEEEE L bl U ORI TR A BT
B LD L TCWeBIRFIZOWNWT= Y v F Ay Ml EITo 72, 9, &b 6o
BEFHICBWNTHA A VEIC G T 28E P2 EENTEY, B EEL KFHETIT
RN B T HA T DOMNNRKRE B D Z ENRB ST, KPETHEBNEM L
AR TEE Tl BEFn O HCOs Bt (A& a1 & FHRIPE &2 FF OB R+ 23 ST, H. diffformis
THHLO HCOs Mk ih 2 BT 2 2 &ENBx bz, ZOEfliE LT, KPETHEITHML
TRV, BESLE b THCOs kA2 B4 5 Solute carrier (SLC) 26 family & @D K A A
Y EAT LI (HISLC26) ™ Fbivic, b7 A2 )7 —AFTIC K D &Szl A
BEF DT % TCIVERR LTe 7 7 A4 ~—%2 AW, H. difformis ® HASLC26 © 77 ) LEH| %
fENT LTee BT A7 U h— LT TR bivie HASLC26 OECSNLT 7 AEeH L CldA v
e aEtHEk Cholz, 2L, VT VZ A L PCRIC K DB BT S AT HE
ol

(2) H. difformis O/KPIEINZE T 5 HCOs FIH A 71 = X L OFFHE L
bz b CAEF Lz H difformis \ZEREEPKET D X5 ITKELER 21TV, KRR O &
TR R E A ERER R L TV X . KT CONRAROEE 2 RE Lz, KRR LEO AR
BT, KT 24 IR P2 00 B AR 2 IZHEIN LT KL 120 5] (5 H) iR & o7,
IKEALEE 5 % DKERE FEEOSCE ORI, AEEE Lz 3 FEOEANC L AEIZE
T U7 A A U a2l R OBLESNC L 0 EABOREIMET Lz 2 &b AKELPRIZ K
0 HCOs Bk RN HHL L7 2 L VR STz,

AKHNEIEFEZ B &M LTz, 5. HASLC26 O F 7 HHEREMT 2D D BN b 5, AHRFET
IX HASLC26 D77 ) NELH| DT BT W DT T4 ~—& > FER LD, B onizisd o4
REEELL S ET2L 80774 ~—% A0 THIERFERAZEIENR D Lz, PCR #IZERIK
B CHER L 7ZBRICHIE &% < . WA ECAI L 0 1kb 1 &K&W XD PCR PEW & 58 L RS
AT U7z, LU, Wi EdS & [RIFRREE DA XD PCR FEM & fi#HT L 7= PCR FEW) & [FIFEFE I HAIE
LTCEY, BB THDAlREMENE 2N D, HASLC26 DIEBNT 2 L 0 IEREICIT ) 72010 b,
HANE 2588 Bz PCR EEM OEHI % FNTT D BN B D, A 1kI%. HASLC26 OREREMRITE L O
IKFNEFAA~DBI G- 2B N F 572, CO2 N7 & DGl & 28 2 7o KRB X 5 B s 8Bl 3
H— KRB TONABEEDREZREZRAEL T, E6IZ, insitu "M T VXAE—T 30
£V HASLC26 H33ED £ Offk THELL TW 2D O %7 5,

Summary

Hygrophila difformis, a heterophyllous amphibious plant, uses bicarbonate (HCOs") for
photosynthesis under submerged condition (Horiguchi et al, 2019). The leaves of H. difformis
developed under submerged condition were assumed to use HCOs™ by biophysical carbon
concentration mechanisms (CCMs) like algae. Biophysical CCMs is constituted HCOs™ uptake
from external environment by transporter and conversion to COsz. In algae, some HCOs™

transporters were identified; however, molecular mechanism of HCOs™ uptake in higher plant
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remains unclear. In this study, to identify HCO3s™ transporter in H. difformis, we performed
transcriptome analysis of the leaves developed under terrestrial and submerged conditions.
Moreover, to reveal the process of photosynthetic acclimation to submerged condition in
terrestrial grown H. difformis, we investigated time courses for changes in underwater
photosynthetic rate in the terrestrial leaves after submersion.

First, we performed transcriptome analysis of the terrestrial and submerged leaves of H.
difformis. In the submerged leaves, the expression levels of 2,530 and 2,036 genes were
significantly increased and decreased than that in the terrestrial leaves. The enrichment
analysis revealed that the differentially expressed genes were enriched in ion transmembrane
transporter activity in GO term of molecular function. In the submerged leaves, the expression
level of gene belongs SLC26A/SulP transporter family (HdSLC26) significantly increased than
that in the terrestrial leaves (Fold Change = 119, p<0.001). Additionally, we decided the
genomic DNA sequence of HdSLCZ26 by sequence analysis. The SLC26/SulP family is a large
family with members derived from archaea, bacteria, plants and animals. This gene family
encodes anion exchangers transporting a broad range of substrates including C1-, HCOs~, SO4~
and oxalate. Our results imply that HdSLC261is a HCOs- transporter in H. difformis.

Second, we investigated time courses for changes in underwater photosynthetic rate (Pn) in
the terrestrial leaves after submersion. Underwater Pn of H. difformis tended to increase at 24
h after submersion, especially underwater Pn at 5 days after submersion was significantly
higher than that in the terrestrial plants. The leaves at 5 days after submersion were inhibited
underwater photosynthesis by both external and intercellular carbonic anhydrase inhibitors
and anion exchanger inhibitor. These results indicate that the terrestrial leaves induce
biophysical CCMs after submersion.

We successfully obtained HdSLC26 putatively encodes HCO3™ transporter from H. difformis
by transcriptome analysis. Moreover, we revealed the process of acclimation to submerged
condition and photosynthetic mechanism in terrestrial leaves after submersion. Elucidation of
HdSLC26 function require further investigation such as relationship between the expression

pattern of HdSLC26, underwater Pn and environmental factors; light, CO2 and nutrients.
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Verifying the "Sex Steroid Hypothesis" on Sex Differences in Autism Using
Autism Model Mice
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Summary

1. Research method

Perform the following experiments to test the working hypothesis "Perinatal T affects gender
differences in ASD (steroid hypothesis)"

On the day of birth, the androgen testosterone (T) is administered to male and female wild-type
(WT) and Crmp4-deficient pups.

An equal amount of oil, which is a solvent, is administered to the control group (C).

After that, the following experiments (1) and (2) are performed according to the age of the week.
Results predicted from experiments.

If the steroid hypothesis is correct,

(1) T-administered female Crmp4 KO mice have autism-like characteristics to the same extent
as male Crmp4-KO mice.

It will be expressed.

(2) Abnormal expression of glutamate receptor, glutamate transporter, oxytocin receptor, etc.,
which was observed in male Crmp4-KO mice, will also be observed in T-administered

female-deficient mice.

[Experimental content of (1)]

(1) 1 week old: The mother-child separation effect test and sensory test are analyzed based on
ultrasonic vocalization of pups.

The pups emit ultrasonic vocalization as part of communication between the mother and child.

It is known that mother-infant separation stimuli, odor stimuli different from nests, and
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external temperature stimuli induce ultrasonic vocalization in WT pups. The laboratory has
already reported that Crmp4-KO mice have a lower number of ultrasonic vocalizations in
response to these stimuli than WT, especially in males. In recent years, it has been reported
that there is a difference between the control mouse and the ASD model mouse not only in the
number of ultrasonic vocalizations but also in the phrase including the pattern and repetition.
In this study, we first investigated whether there was a difference in ultrasonic vocalization
patterns between male and female Crmp4 KO mice, and then performed the above test using

individuals who received T on the Oth day after birth.

(2) 4 to 8 weeks of age: The behavior test battery shown in the chart below is used to examine
anxiety-like behavior, activity, learning ability, sociality, olfaction in young adults, and pain
sensitivity. For the most important social tests related to ASD, three tests are conducted: social

interaction test, three chamber test, and social dominance test.

- Birth date T administration

- 1 week old: mother-child separation, sensory test

- 4 weeks old: elevated cross maze test, open field test

- 5 weeks old: object recognition test

+ 6 weeks old: social interaction test, three chamber test, social dominance test

- 7 weeks old: Food exploration test

- 8 weeks old: pain sensitivity test

[Experimental content of (2)]

We will investigate changes in the expression of the gene of interest due to T administration in
the olfactory bulb, cerebral cortex, and hippocampus. (For these sites, changes in expression
due to Crmp4 deficiency have already been clarified in detail from day O to adults). After
decapitation of each age mouse under deep anesthesia after birth, the brain is removed, and the
olfactory bulb, cerebral cortex and hippocampus are removed from each mouse. Total RNA is
extracted using RNAiso, reverse transcription is performed on ¢cDNA using the Transcription
kit, and quantitative real-time RT-PCR is performed using the obtained cDNA to examine gene

expression.

2. Summary of research progress and results

In order to verify whether the sex difference of ASD is caused by sex steroids, we tried to
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evaluate ASD-like symptoms by ultrasonic vocalization, behavioral test, and sensory test after
intraperitoneal administration of T. Since intraperitoneal administration (injection) was
performed after birth, the ultrasonic vocalization on the 7th day after birth was severely
disturbed in both WT and ASD model mice (Crmp4KO mice) due to the stress (very frequently.
Individual differences, such as those that squeal and those that do not squeal at all, made it
difficult to analyze). Therefore, after the lockout is released by preventing corona infection, the
endocrine disruptor Bisphenol A (BPA), which has a mild action and affects virilization of the
brain, is mixed with the mouse's favorite food (peanut butter) and ingested. (Preliminary
experiments confirmed that individual differences in ultrasonic vocalizations were small and
could be analyzed when ingested by this method).

On the other hand, when ultrasonic vocal analysis was carefully carried out for individuals
who had not been injected, the pattern analysis of ultrasonic vocalization in 1-week-old
Crmp4-KO mice showed abnormalities in Crmp4-KO mice compared to WT. In addition, we
were able to clarify the difference between males and females of Crmp4-KO mice. I am
currently writing a treatise on this.

Briefly, the results were significantly reduced in Crmp4-KO mice during maternal and child
isolation, with a marked decrease in males, and the previously reported changes were
reproduced again (Tsutiya et al, 2017). Next, as a result of comparing the number and rate of
each category of UVs uttered by male and female mice of WT and Crmp4-KO, the number and
rate of utterance of each category were similar in male WT, female WT and female Crmp4-KO
mice. Was there. On the other hand, in male Crmp4-KO mice, the ratio changed as the number
of vocalizations in a specific category increased or decreased, and the number and ratio of
vocalizations were different from those of other animals. From these results, it was clarified
that the influence of Crmp4- KO and the sex difference were further clarified by detailed
analysis of UVs, and that the measurement and analysis of UVs was used to start the early

analysis of ASD model animals.

3. Issues or problems in future research

In this experiment, the ultrasonic vocalization on the 7th day after birth was severely
disturbed in both the WT and ASD model mice (Crmp4 KO mice), probably due to the stress
caused by intraperitoneal administration (injection) after birth. In that regard, the problem is
compensated for by mixing the endocrine disruptor Bisphenol A (BPA), which has a mild action
and affects virilization of the brain, with the favorite food of mice (peanut butter). Confirmed in
preliminary experiments). However, fluctuations in ultrasonic vocalization due to stress on
mice are remarkable, and it is necessary to carefully manage the temperature, odor stimulation,

and maternal rearing conditions that cause these factors.
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Functional analysis of transcription factors Salll/4 for heart regeneration
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BFZERE 3 L O R oA B
1. WAL

AR ORFFEIZ L0 DI AR O — SR SIS o2oH 503, DIRICHAREZFHE X 5K
FAZONTIEHZITA BN TR, Fx O TN —F 3R DEBORKRE 1 & LTl ST
WHERFRF- Salll/4 & H L., Sall OREIAE ~ 7 A TIRLEREENE LEET L2 2 &2 /A Lz,
AMFFE T, LR & & OVEHE « HEFFIZ I 1T 2HR 5K Sall OFEMIZR&EI 2 1 & 2\ L, Dliser
ELOBEEEELZ L E LT,

D B0 Sall BEREFRE ~ 7 A%, DA A B s 7L X BESE Cre 238815 Nkx2. 50re/+
~ U X & Cre f&fFHIIZ S4-R2 (ASall4) ZFBL T 5 CAG-CAT-ASalld~ 7 A =BT HbhbE5Z &
TR L7z, ASalld 1% CARIRMIOBERE K A A & R LTZBWARER7e Salld # X7 ETH Y |
IEH 72 Salll XY Salld # o x7EIZk LT RIF o b3 AT 4 ZIERHT 5, Z @ Sall #EEEHE
~ 7 A% MHWT, Salll/4 DNLAHIZ 5 2 5% % qRT-PCR, % EYta, in situ hybridization |Z X
O EEACAENT L=, & B2, Salll/4 @ T Tldz b < Ein 2 5 0MZT 572912 RNA-seq % 3
i L. FEBAEB O b OGS B 2 B s F DO FE B & 3N fftT L7z,
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2. WRgERRE IS K O OB

Salll/4 23U R T B 258 T T 5 72l Lo IA v EEHAEa—RT5
Myh6 & Myh7D38L% qRT-PCR CT/E & L7 h4212.56 H B © Sall#sefHE ~ 7 A Tlk Myh7
DFBNE LW LT, 51T, DAL OBEGE « HEFF~DOFBE R D -0, KieT (H
fatggfi~—#—) £721% Cleaved Caspase-3 (7 7~ b — A~<—H—) &L OIZHETLT 5 Nkx2.5
DI EYeta 21T > 72 & 2 A, Sall BEREFLE ~ 7 A Tl LMl A L, 7R b —3 2
DILENBD Tz, 2L OFEENS, Salll/d 20L& Z OEFE « MR IC BB/ 5%E &2
T 2 BB T,

WRIT, Salll/d D.Lfs b & Z OHEGE - MEFFICIS T 23R/ 720 FHEREZ I SN2 T 57201, TR
4£10.5 H B DL LK 2 T RNA-seq #1772 572, Gene Ontology fi#tr OFfEF 225, Sall
FEREFHE ~ » 2 ClE, MIRJE W & L a A T IR BE T 2 BAR FREO BN 325 Z & b
ofc, LU THIREEWZ L, Sall #EELE~ v XTI A 7 U ARFEHEF T —EBHEFRF O
Cdknla DRBNKEL LH L TCWe, £ 2T Salll/d 28 25 OGO B & ik CrE Bzl
LTWLDTIERWEB 2, FbBlANOT 21T o728 2 A, FEORFMED mV Cdknla O L
TR 7 kbp OfEIEIC Salld & LB S K- Nkx2.5. Gatad OfE SR8 L CHET D Z &
THZERDNoT, Lo T, Salld 1% Cdknla OB MO LR GRS HFEH LT, R
BAPWHET D 2 & TOLIMREA FHE L CO D TR RIE ST, RIC, Sall #REFHE ~ U R IZ
BOWTHRAZRRONTZEBEF DO B, DI GICEERBEFICER L THITE2ITRo7c & 2
A, Sall #REFLE~ 7 A TR LA M MBIC BB R B K - CTh 5 Srf, Nkx2.56, Myocd 737 L < F&BL
B LTWD Z LIS o 72, Myocd BE~ 7 A TIZHEFEO A O & 7R b—3 2
DICHECLE 5 DEBEOIEHL NG| & 2 2 S, Sall BEREFHE~ 7 2 T4 U A REANIEEL L Tz
Z EME Myocd 13 Salld DFEREAR 72D TlEZenwnEE 2 7-, 2T, 2006 #1Z Creemers ©
WX > THE SN2 Myoed DT~ Y —fEBIC O W TIRERFHEE THT —% X—20
JASPAR % T Sall4 OFEAEIIAZTER Lz & Z A, Myoed &=/~ —fE1I21% Salld & Z D
I DR BN 1~ Nkx2.5, Gata4, Tbx5, Mef2c OFEAESINE TN TND Z ENAHE SR
7o ZHNHOREREND, Salll/d A Myocd D% 8% o> L SR - & el L. R A e
% 2 LTI O IR - HERHZ A G LTV D ATREMEAVRIB S 7z,

3. SHBOMFFRIZIIT D £ 7o 1T

AWFFEIC KV | Salll/d D Lot & & OHEE - MEFFZ B 1T 2 EENZ DN TE O A H iz
720 CEFR AR S BN A A o TV D ATREMEDS R S LTz, A 1RIE. DI A 23 AT RE 72 B
ThHIZET T 74 v vaAxvatrryrayudafAnC, DIEFAERO Salll/4 O3B A
LMNCT D2 L, M E VT Salll/d OREZBLED 2 WITERIZEH S g2 L &0l
LA~ D B LR 2 LT, DIRFAERERICEIT 5 Salll/4 O&FEIZH LML TnE
72N,

Summary
The adult mammalian heart has a limited regeneration capacity and the serious heart failures
lead to human death. In contrast to adult mammals, urodele amphibians, zebrafish and neonatal

mice can regenerate the heart following injury. Recent studies indicate that these vertebrates,
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which have high regeneration capacity, promote the cardiomyocytes proliferation by the activation
of developmental gene regulatory networks during the heart regeneration process. Our group has
focused on SALLI and SALL4, both coding Zn-finger transcription factors, and revealed that
Sall1/4-functional inhibition mice exhibit thinner ventricular wall. In this study, we examined the
roles of Sall1/4 for the cardiomyocyte differentiation, proliferation and maintenance using the heart
specific Salll/4-functional inhibition mice by forced expression of truncated form of Sall4 (ASall4).
In the ASall4-overexpression (OE) mice, the proliferation of cardiomyocytes (CMs) was suppressed
and the increase of apoptosis occurred. Adding to that, qRT-PCR analysis showed that the
expression of Myh7 which encodes cardiac myosin heavy chain was significantly reduced in
ASall4-OE mice. To clear the downstream genes of Salll/4, we performed RNA-seq. Gene Ontology
analysis showed that cell cycle and sarcomere organization genes were downregulated in the
ASall4-OE mice. Interestingly, the expression of Cdknla (cyclin dependent kinase inhibitor) was
significantly upregulated and we found the Sall4 binding sequence in the highly conserved
upstream region of Cdknal. These results indicate that Salll/4 would promote the cardiomyocyte
proliferation by suppress the expression of Cdknla. Next, we created a heatmap of cardiomyocyte
differentiation-related genes and found that NkxZ2.5, Srfand Myocd, which are key regulators of
cardiac muscle genes, were significantly decreased in the ASall4-OE mice. Then, we examined
Mpyocd enhancer that is sufficient for Myocd expression in heart and found that it contains the Sall4
and several cardiac-transcription factors (Mef2c, Tbx5, Nkx2.5 and Gata4)-binding sequences.
These results indicating that Sall4 would directly regulate Myocd expression through the

interaction with other cardiac transcription factors.

Our data suggested that Salll/4 play important roles for CMs differentiation, proliferation and
maintenance through the regulation of Cdknla and Myocd expressions and these facts provide the

possibility that Sall1/4 might have important function during the heart regeneration.
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Analysis of the mechanism of heat stress response in HT22 cells (5<:H)
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1. #FEJE
Z OWFEITEHRIRFIZ N3 52 1 24815 (BibEE 72 L) 123 L, dIREZHLT 52 L2 AL
LTV, fRiELE LT, HOELUDHTHNA ML AZAMT H I & TEDOHR KL DB L ATxt
L. MtEEZESET 52 &N T 5ESIMaAGE (adaptive cytoprotection) ZFIHT 5 Z L3 T
EHEEATVD, £l MELRAX ML ATMIRE, MR TEER TN 3 v 7ISE, /N
KA R VRAREZS|I ST ZENHLNTND, LL, 2D DDA N LA RE & SrH
R fRFE DR & DBURMEIZ DWW T ORI L1270, £ 2T, AR TIE~ 7 RS Bk Ol
¥R CdH 5 HT22 Mifid a2 v, 55EVILERIC X W HSP70 %2 38 S Wi riiin i 2 #5325 2 &
T, BHA LA (43 C) TIZBWT, elF2a DY ERLOBIHNC K 2 FHFRME O MH 234 U %
MEI PRI LTz, T72b b, BISEMIAREICBIT A 3 v 7 IEE LMK A R L R SE DR
BROMEITH D, ARG, 51O TIEAHIEIC T 2 TR R O EIEL O THEICEN D Z &7
MF x5, BEMIZIILL T ORIV TITo 72,
- A - HT22 Ml (7 2 i H i AR i)
- fiEtr J5 15 - HSP70 O R B EDOMIE (real-time RT-PCR, Western Blotting)
BN VAR IR T D/ EAR A N b AR B R s - O 8 BL &R E
(real-time RT-PCR)
B N L AER BT D PERK B8 XN elF2a O U U ER{LHIE
(Western Blotting)
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2. WFERGE I L O OB

SHEMLEEA HSPs & 13RI D53 1o v N N2 DB EZ AR5 2 & Tl fa ik DR %
IR A B L ZREINZ G2 DRBNTE R L, 7z, 99EMLERIZ KD HSP70 8 R8BLSHZ & T
elF2a DV ULITIE Z Hieno 7oy, SV A/ ThOTEBA ML AZAM LT E Z A, BB
N L RALEE 6 REfEI#£ 121X PERK IZ Y UL OMREDH A L iz, 7o, FHEVLELR . FEA
b L RALEE 24 FEEITZ ISR N T elF2 ol U UIBKICA EZAIT R o e o7, Ziid HSP70 0%
BUZ X D RFEDD RN TV D720 a2 elF2 o D VU U ERBIC L D BRG] 217 5 LB 720 &
HErL7e72bTh D EE 2D, £/, BlOA[gEMEE LT, HSP70 OREREILEZ1TV ., 952U %
Tolzboi, HEAZETICHALE L- b0 L LT, BB ML 24 6 Kili# | PERK
BEWelF2a TY UEEAMEHE SN0, FEATA DN -T2, 2O L )b HSPT0 LSt D
BFT e _u s ThD HSPI0 X° GRPT8 72 K3l < Z L2 Ko TMEARA~D A M b R3S L
TteEZLND,

PLEX D 998VLEELIZ L0 & 57 U HSP70 O%Bl&E%s FH S5 2 &2 X S nHlathg
DEFFIT, elF2a DV UELZIIHIT 2 2 &L TR 3 v 7 IREOMfl 25 &l Z &3, BRA ML
ZFTH HT22 Ml EfFTE D 2 LR ST,

3. SHBOMRIZIIT D E 7o 1T R A

AHFFE T, HT22 IR IZ B TGP E DR 1T elF2 o O U VIR b Ol 2325 Z & T,
FIRmslomfil 5l SR L, B a v VIRE A RET D RENRSH L Z N ahol, Ll
AT CTIXBBAA b L ZAATHIHICE T D elF2a O U VERLORERFZ(L Z A L T, 0
720, elF2a DY UL ORIGELZIB S Z & T HSPs £ DRBINT U AZRFT 20BN H D,
F 72, BFERIE OIENC L0, #riz7e HSPT70 ORBA~DEELE LAV ERNSH L EEZD, ZDZ
D, HSPT0 DRBLA KR 2 7B METHIE L, £ DFED elF2a DV Vb E R OMNENH D L&
%%, HSP70 Zil## L Cu»% HSF1 ®4iiil % Triptolide % AV T elF2 o ~D ¥ &% Wik d 5 M3
N5, Fi-. AT Pifithrin mu % v 72 HSP70 OEREHLE 217> 7273, siRNA |2 k5 RNA
FHIZE YV HSPT0 OB FHIA /) v 7 X0 T 5 HEREL TWLD TRV EE R D,
F7o. AENEL HT22 Mz 5 A b U RSB Z AT U723, o TR RO TH 5 Glia
AR CORERDIRES 21T 5 BN DD, F7o. WISHIMILIRTE ORI L~ L) B ER L~ L
THHERTE D LD, EEESHAETOMFNLED DI LEND S,

U bEOFERZITH 2 & TSI EOERI R 2 BRI & 720 | B L~ L ToxtRik
DWESLIZ D72 D A[REMED B 5

Summary

[Background and purpose]
The most severe heat stroke among heat strokes may cause sequelae due to abnormalities of
the central nervous system in addition to dysfunction of various organs, so it is necessary to
establish a preventive method. Organisms live under various stresses. It is known that when
cells receive heat stress, they provoke both heat shock response and endoplasmic reticulum
stress response, but excessive heat stress causes translational repression by phosphorylation of

the endoplasmic reticulum-related protein eIF2a. There is a report that it suppresses the action
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of heat shock response by HSPs. In addition, when weak stress is applied to cells in advance,
there is an effect called adaptive cytoprotection that can withstand stronger stress, and there
are many reports that HSPs are involved in this protective effect. However, there are still few
studies on the relationship between these two stress responses and adaptive cell protection.
Therefore, in this study, we used HT22 cells, which are cell lines derived from the mouse
hippocampus, to express HSP70 by weak heat treatment to obtain adaptive cell protection,
thereby phosphorylating eIF2a under heat stress (43 ° C). We examined whether suppression of
translation suppression would occur. That is, the relationship between the heat shock response
and the endoplasmic reticulum stress response in adaptive cell protection is examined. This
study is expected to lead to a preventive method for the aggravation of the central nervous
system in heat stroke.
[Method]
The effect of HSP70 expressed by weak heat treatment on HT22 cells under heat stress loading
was investigated focusing on endoplasmic reticulum stress-related genes. After the weak heat
treatment, the expression level of the endoplasmic reticulum stress-related gene 24 hours after
the heat stress load was measured by qPCR. In addition, after weak heat treatment, the
expression level of endoplasmic reticulum stress-related protein after 6 hours and 24 hours of
heat stress loading was measured by Western Blotting. In addition, HSP70 was functionally
inhibited by Pifithrin mu before loading with low heat stress, and the expression of
endoplasmic reticulum stress-related genes and proteins was measured by qPCR and Western
Blotting, respectively.
[Results and discussion]

When the weakly heat-treated HT22 cells were subjected to heat stress, a significant difference
was observed in the expression level of the weakly heat-treated elF2a. In addition, due to the
weak heat treatment, phosphorylation of elF2a was not observed after 6 hours of heat stress
loading. Furthermore, when the function of HSP70 was inhibited, phosphorylation of elF2a
was observed after 6 hours of heat stress loading, indicating that weak heat treatment can
suppress phosphorylation of elF2a. From the above, it was suggested that adaptive cell
protection suppresses the phosphorylation of elF2a and thus survives without causing

suppression of the heat shock response.
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Behavioral phenotype and synaptic morphology in drebrin knockout mice.
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Summary

Dendritic spine morphology is known to change dynamically with neural activity and
related to higher brain functions. It has been suggested that drebrin is a key protein for spine
morphogenesis and plasticity. Spine morphology is regulated by the actin cytoskeleton, and the
actin binding protein drebrin is thought to be a key molecule. In addition, drebrin has a binding
motif with the metabotropic glutamate receptor (mGluR) scaffolding protein Homer, suggesting
that mGluR activity may regulate spine morphology via the drebrin-Homer interaction.
However, it remains unclear how drebrin is involved in learning behavior and in vivo
regulation of spine morphology in animals, and the involvement of the drebrin-Homer
interaction in spine morphological changes. In this study, we examined to elucidate the
following points.

(1) the effect of drebrin knockout on spine morphology, (2) the effect of drebrin knockout on
behavioral phenotype of animals, and (3) the role of drebrin-Homer interaction in spine
morphological changes. To clarify these three points, we analyzed behavioral phenotypes using
drebrin-knockout (DXKO) mice and cell biological analysis of primary cultured neurons.

The results showed a decrease in hippocampal spine density and an increase in immature
spines in the KO mice of DXKO. In addition, KO mice showed increased anxiety-like behaviors,
decreased learning and memory abilities, and depressive behaviors. Inhibition of
drebrin-Homer binding by Myc-HBM resulted in coincident localization of drebrin and Myc-tag.
Furthermore, the number of drebrin clusters was increased.

These results indicate that the knockout of drebrin not only causes abnormalities in spine
morphology, but also affects behavioral phenotypes. In addition, the drebrin-Homer interaction
may regulate the localization of drebrin in the spine.

Abnormalities in spine morphology have been reported in neuropsychiatric disorders
associated with cognitive dysfunction. It is also known to be associated with autistic-like
behaviors such as anxiety disorders and learning memory impairment. However, the
relationship between spine morphology and behavioral phenotype has not been focused on. In
this study, we found that the drebrin knockout not only causes abnormalities in spine

morphology but also affects the behavioral phenotype of animals. It has been reported that
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accumulation of drebrin in the spine is necessary for spine maturation. In addition, Homer is
required for the localization of drebrin in the spine, and this study revealed that the

drebrin-Homer interaction is the key to the localization of drebrin in the spine.
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Whether GnRH3 neurons develop from the olfactory epithelium in mature
tilapia? Does 11-KT promote this process?
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Summary

Tilapia show sexual dimorphism with males having a greater number of GnRH3
neurons than females. Treatment with androgens such as 11-ketotestosterone (KT), but not
17B-estradiol, increases the number of GhRH3 neurons in mature females to a level similar to
that observed in mature males. In our previous study, we revealed that 11-KT, a
non-aromatizable androgen, induced the cellular proliferation in the brain near the terminal
nerve (TN) which is known to control male sexual behavior. In addition, 11-KT was shown to
induce adult neurogenesis, generation of newly-proliferated GnRH3 neurons, and increased
expression of cell cycle-related genes in the brain region near TN. However, GnRH3 neurons
labeled with cell proliferation markers in intraventricular administration experiments and
slice culture experiments was not observed. From this result, I thought that it is unlikely that
new GnRH3 neurons would be born from stem cells around the ventricles. In fish, GhRH3
neurons are known to develop from nasal placodes during embryogenesis. Therefore, I thought
that GnRH3 neurons might be generated from the olfactory epithelium when 11-KT was
administered even in adults.

In this study, to investigate whether the olfactory epithelium is involved in the
increase in the number GnRH3 neurons were burned unilateral olfactory epithelium. In the
11-KT-administered group, the number of GnRH3 neurons on the Intact side increased
significantly compared to the Control group. Incineration of the olfactory epithelium also
reduced the number of GnRH3 neurons in both the Control group and the 11-KT group. At that
time, the number of GnRH3 neurons decreased significantly in the 11-KT administration group,
and the increase in GnRH3 neurons by 11-KT disappeared, and the number decreased to
almost the same level as the incineration side of the control group. From this, it was found that
the olfactory epithelium or its surrounding tissues are required for the maintenance of the
number of GnRH3 neurons and the increase by 11-KT.

Next, a tracer was used to investigate whether GnRH3 neurons actually migrated
from the olfactory epithelium. As a result, when the tracer was administered, GnRH3 neurons
labeled in the terminal ganglia of the control group and the 11-KT group were observed. In
addition, the number of labeled GnRH3 neurons was significantly higher in the 11-KT group
than in the control group. Since GnRH3 neurons in the brain (terminal ganglia) are labeled
with tracers, it is strongly suggested that cells that have taken up tracers in the olfactory
epithelium migrated from the olfactory epithelium to the brain and differentiated into GnRH3
neurons. In addition, the number of labeled GnRH3 neurons is increased by administration of
11-KT, which may promote neural stem cell proliferation in the olfactory epithelium, migration

to the brain, and differentiation into GnRH3 neurons.
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Analysis of caffeine-resistant mechanism on lactic acid bacteria
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Summary

Currently, consumption of caffeine is increasing due to drinking coffee or addition
caffeine to energy drinks. Intestinal bacteria grow by obtaining energy from undigested
foods ingested by humans. Sudden dietary changes, for example, changes from a
vegetable-based diet to a protein-based diet have been reported to alter the composition of

intestinal flora. In this study, we focused on coffee, which is widely consumed on a daily in

75



the world. Coffee is rich in various bioactive substances such as polyphenols and caffeine.
Caffeine has physiological activities such as wakefulness but has a negative effect on
microorganisms. The probiotic bacteria in the intestine such as lactic acid bacteria growth
is inhibited by caffeine. We isolated the caffeine-resistant strain YSAK1 from Sakekasu. In
this study, we analysis of caffeine-resistant mechanism on strain YSAKI.

There was not affect by caffein on caffeine-resistant strain YSAK1. However, the effect of
the cell surface on Lb. paracasei NBRC 158897 could be observed under scanning electron
microscope. Filamentation in £E. coli has been reported to be caused by caffeine.
Filamentation by caffeine in Lb. paracasei NBRC 15889T was observed in this study.

Protein extracted from caffeine-resistant strain YSAK1 cultured in the presence of
caffeine were different compared to type strain Lb. paracasei NBRC 15889T. Identified
proteins through both its intact molecular mass and peptide mass fingerprint (PMF) by
MALDI-TOF/MS. Enolase and L-lactate dehydrogenase were upregulated by caffeine on
YSAKI1. Trigger factor and chaperone protein were upregulated by caffeine. Expression
levels of trigger factor and chaperone protein was change by stress (pH, heat, or pressure).
These proteins may be involved in caffeine resistance.

When the genome of the caffeine-sensitive mutant strain was analyzed, 6 gene mutations
common to the 3 strains were thought to be involved in caffeine resistance. In particular,
the gene encoding the hypothetical protein with the amino acid substitution may be
involved in caffeine sensitivity.

In the future, it will be necessary to verify the effects of Lb. paracasei YSAK1 strain on
human health. In the mutation sites identified in the caffeine-sensitive strains, identify the
genes that are involved in caffeine resistance. By elucidating caffeine sensitivity and
tolerance, we can mitigate the effects of caffeine, which has been increasingly consumed in

recent years, on intestinal bacteria.
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How Black-tailed gull use lanternfish?
- clarification of nocturnal foraging behavior —
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ERCEEME~ A 7 vk 7 b 2 ORI & BRIRGE ~ DR, JHDS DLV — L7 hEnaoTs
WERES L E OMBZAONCTINERH L EEZLND, TDOD, 5%, BNEYY 7
NVEEEERT L & bIc, BRI OREIZMIT T, LE RN /34T 4 5 0 72 I B 22 34 2 flke L
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TAT> TV BERDHHEHFEAOND, SHIZ, VIRATELDTREMLE~A 7 07 b OBREE
[ZOWTOBFEZRD 27201, TERBEMEAEOMETECOWTHR T Z LIFEETH L L E
2D DD BEDOPGENLTHNDLRNTEEIZED LD R THE L T\ 5D E GPS
DT —=Z TEMALNICTERY, D7D, MGEEAHFBTE 57 41 T —% AWtz 5% 7
STV REGREL LTRET D,

Summary

The black-tailed gull Larus crassirostrisis a coastal related, diurnal surface-fishing gull, that
breeds in the Far East region and especially in Japan. Previous study revealed that
black-tailed gulls forage manly on pelagic fish species such as anchovy, sardine and sandlance.

In this study, however, we found substantial usage of the deep-sea living mesopelagic
micronekton species from the diet of black-tailed gulls. We collected the stomach contents of
Black-tailed gulls from two islands in the Tohoku region (Nisai Island, Iwate Prefecture, and
Benten Island, Aomori Prefecture, Japan) in June and July, 2019. We conducted conventional
stomach content analysis and DNA analysis for detailed species identification for the samples.
Along with that, stable isotope ratio analysis was performed using feces from 2018-2020.We
also obtained GPS tracks from breeding Black-tailed gulls (N=13) simultaneously on Nisai
Island.

Stomach contents revealed the major prey species of the breeding gulls in both islands were
Japanese sardines Sardinops melanostictus (IRI: 49% in Nisai Island, 94% in Benten Island),
the second most prevalent diet species was mesopelagic micronekton species such as garnet
lanternfish Stenobrachius nannochir, Dogtooth lanternfish Ceratoscopelus townsendi, spotted
barracudina Arctozenus risso, deep-sea shrimp Bentheogennema borealis and mesopelagic
living squid Eogonatus tinro, especially on Nisai Island (IRI: 41.2%). GPS tracks reviled that
the gulls conducted trips not only to the coastal area, but also far pelagic areas ranging from
1000-3000m in bathymetric depth. The tracks also revealed their substantial amount of night
time trips during the study period. Those behavioral characteristics might be closely related to
their mesopelagic micronekton use.

However, On the other hand, stable isotope ratios of feces did not indicate year-round
utilization by garnet lanternfish. Further the frequency of nocturnal foraging by gull is low
compared to daytime foraging, and There was no big difference in the frequency of nocturnal
foraging by the petrels of Kabu Island, Hachinohe City, Aomori Prefecture, where predation on
mesopelagic micronekton has never been confirmed. Therefore, it was considered that the
foraging opportunities of mesopelagic organisms may be too limited for the black-tailed gull to
use them as their primary food source. Further investigation for ecological significance of

utilization of mesopelagic micronekton by coastal seabirds is needed.
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Analysis of anti-tumor effect and bioavailability of Tocotrienol-Rich
Fraction from Annatto against malignant mesothelioma cells using in vitro
hypoxia culture model
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¥—U—F/ O Fr= bU=—/L (Tocotrienols)
@EME M 7 iE (Malignant pleural mesothelioma)
B)IER:#% (Hypoxia)
(@IKmeFEAEM N+ (Hypoxia inducible factors)
G)/MafkA kLA (Endoplasmic reticulum stress)
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FIEPAR, SeHER, KHEF, REFE. (KEEHEFHEMER 1 HIFs &RBEFEM MaEZ b L RITE
HL7z7F r—Hmkba bV —LobihREMEAMGT. BAREX I %28 73 BIRS,
2021.06.19-20. B (CEETE)

PSR, LEUER, SHES, mAEKHE, (RANKIE, KB, REAR. BT IEakic s

T AIREEFEFEN: HIF 245 & Le7 - b—sk b= b U = — Lo EEMmGIEHRMN. BARY
K2R T2 [AIRSS, 2020.09.04-13. (WEB BRf#)

BFZERE 3 L O R oA B

1. BFETs

OREFHR Ny 7LV OEFEE L TR MBI TSR, (EECAEIETE M a3
it &R FEMOEIIB L L TR 1I0F b H Y, SRITEFEHFMEZLEIL, 10FL0) EE
WNIHED TWL DR BB R & 7> TV D,

—J5, FHFG OB, OREOKE 1L Th 2 EMEFEY (BA) ORBEEDFEA
MO —@k %> T D, ITHEOBAVRIESBICBITAMEORBIZIARE LWL DONRHDH0, it
KD FFEE UL ORIERICIIRZICRE S SV, QOL (Quality of Life) #{K T+
HYAZ ELTHREIN, BEEMEMOLIER LS TWND, ZOXIRBURG, ITHETIEH
DAHE —FEIZHIBA ; Adjuvant Z0FH 3252 L TCQOL OIKTFD Y 27 26 L, L0 hEA74R
TRIENATRBIC 72 D & &4, EOMBIANC 72 0 152 FEM OBRFICEE T 28 L1302 R T 5
(Constantinou, C., et al., 2008), AMFZeTCHA L7 Z I EFiEAED k=2 b Y= 7 —)b (T3s)
HRLPDEOMREMENER SNVTWAHRERD 1 D ThH D,
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B4 22 EIBRWIIRLIEE 2 FF o 2 L THLN TV A MERER TH 513, T3s 13Z OHikb
TEPEICIN R, HURRMIEYE & 132 L7 AR FEBME 2 Fi D 2 E B BT > TR TS (Peh,
H.Y, et al.,, 2016), FTH T3s OHINAMEAIZRL HER SN TWAEREETH Y, DNADHE
HaMbTIRREDITONTNDD, TOLZAIRBFHOLNA VX =PGBI
Thod, €I TRIETIE, BEEBRDRARORENEIN TV DIHDBAUITHTEINTY
DM R A R L U, E T, S AOTRFRIRGUIEIC B 5 B PRI R sk CE H 2 L T
in vitro KRR FE LR T T V& W T fifiT 28 L TR D Ui xtd 5 T3s OHUEEEH Z ik L7-,

2. WrgERRE R X OB o

AHFFETIE, T8s OHFHTH L VIBWFINANENEZ RT & D 6-T3 # B EICE AR SR
MTHD T F b—H#D Tocotrienol-Rich Fraction (LA T, TRF) OHUEEZN R A MGEL7-, FEF
B E TOMGETIE, TRF MEREHEEREE T (Hyp) THAFT 5 b M MPM Hkiifiatk H2452 OAELF
EMEZRSIIHT D E2HLMNC LI, —FH T, MEEOREE L THE UK BEIGK T
HIFs (Z2%9 % TRF ODEAIZOWT, ZO%DOKRFEIZB W TEESRME D NEY Th o722 E 35
METRST=Z LD, AREEIIWD T HIFs # 37 12T 5B HGELT-, TOREE, Hyp ©
}mﬁzékwfiL%M%ﬁF%Nm%P%ﬁ&m@LTquaHﬂﬂawfh%%Vwa%

, — 5T, EAFEMEIEIE T 2R U7 o TRF AWBEEC B8\ CiE, HIF-1o/HIF-2a 35104 >
INT LV RN E B BT o T,

£, ZOfERE%F, TRF @ HIFs & > /37 ~OVEf & H2452 OELFHEMEIC k3 2 /ERH o BlE
EH LT S0, KEFFHEM Ak (ER) A ML RIZEH LT,

Ihp@@rﬁ@fi R DRI L > TH X7 EOEISMERGED T D 7o e HHEREDHIR = 41,

T TeleENe o le R E EpMalk (ER) IZER L, LIFUIXER A b L 2D TR
ﬁ%hé (Bartoszewska, S. and J. F. Collawn, 2020), & HIZFHcH7e ER A VAT TIET A F—
VABBHETHZ ELHLMNIR o TS (Asada, R. and K. Imaizumi, 2013), 2D Z &5, TRF
X HIFs O % 37 Loy 2 i35 2 & TR R EICHEOGE 2 &, ER XA ML ADH 725 Ui
2 &> T H2452 |Z%F U CHIFUSEZ 358 L TV D ATREMENN S 2 LT,

%>27TC, ER AL AU ¥—TH5D Bip, ER A F L AFENMT K b — A~—h—ThHs CHOP
ZFEIEEIC L C Hyp @ H2452 (2811 5 A b L Ajiifs & £kt 5 TRF OFER &2 #GE Lz, € OfE R,
Hyp £5#%#% (TRF()) (BT Bip, CHOP O ¥ > 37 FE T W Tt Nor B X 0 HIMER 27~
L, AMRFECHILL7 Hyp TH ER A F LARFEIN TS Z EBERTE /-, £D—F T, HIFs
DE XY oYL S AL TV 72 Hyp @ TRE ALEREECIE, Bip, CHOP O3 811X Hyp 55287 (TRF(-)
FUBENZ ERH LR, HIFs # 37 OWfilic Lk > TER 2 F L A3 L, CHOP O¥EH]
DR FHFEIND &V o o Fx ORGUTRE S e dro 70, £7, Nor B5&#E COMMT ClE, TRF LB
FEIZIBWT CHOP BB R FFE SN D 2 L D3R S 472,

L kXv, TRF i Nor TIZ ER A F L vH—& L CTHREL, H2452 (% L CHUIESEZIE 2 5619
5D EDRBE NI, £7- Hyp © H2452 (2% LT HAEFEEMGEIWER 278 L722%, & O/EH AT
Nor & 13#72 5 2 L HEE ST,

—75, MRASAEEZFRARIC LR E £ COMGEZHB VT, a, y'TP, a, vy, §T305>DV.E[H]
AR O BLA C O HUE 0 B & el L7245 5, Nor, Hyp® W N OEERLIFIZIH N T Hy-T3FH L U6-T3
IXH2452 D ABIEAE TR 2 58 < il L, TPREOELEE Tl EFIEEO IR DN o7z, 22
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T, ZOEROEZLZV.ERBREOMBNEREOBLNOH LT D720, WHEEREIKZ o~ 7
7 74— (HPLC) (d#YefH) AW AV ERBEARQER OMBNSREEZHE L7, 5FEOV.E
[FIRAR DRI — 10 ng/mL & LT, 24K [FLE R IZMIRa RN 21TV HPLCIZ K 0 B L7265 8, o TP
WUERREDOH245270° 51341 ng/mLOa- TP R HH S 4, vy TPALEEEEDOH2452 CTidk3 ng/mL, o, y-, §-T3
RLBRFEDH24527> 5 1348.5-4 ng/mLOFH TE N Lt S iz, 20 X 5 IZ5HE TOV.ERIFEIA
(ZB\U T EREE A LB L 0 BAKD o 7228, o TP & e % & y-TPI & OSBFEME DT 3s D Lt i
ITAEICE S, £7oy-TP L& ST DTs & thilig 3% & SFE DO T3s D& L I TAE I mV \F% Ligol,
MR AE IR M S B A I F & 7203 o T2 TP & MR AE AR 2 il L 7= T8s DM CEREIEN T2
&%, V.EFRRIE O AEAAE M T 2 /E T~ DB FEIR L IR L TV 5 7] Hbﬁ#%z Sz,
ZDO—JT, T3sZF OFER A L TH D E, MIAETFEHEMSIER 27~ Loy T3k L O%-T3 & Al
TGV B 2 RE S 2o TeaT3 & TIHREBMIREICAIT R <, T3sD RIS T 2 Mlad1AE
PEIZE D EH O 22 TR N SRR L ISR AF L R W ATREMEDN E 2 BTz,

3. SHOWFRIZIIT D £ 7o 1L R A
INETCOREEEREEK L ER A MLV AT HEAIZOWT, A h L 2AFER%EO UPR 27 )0
DB EICEAEY TG TLAFET 55T, MEMROIKEEREEREICIIT 5 A R L ADR
(KR E Db D7 d7», HIFs OB H 200 ICBT 281307 <, REEREREE &/ ak
ARV AIZEREZY TR EZ E HITBR LTV Z L3RR R EE CAF T 2 MR &
177 vt ADfREIAR L OVEHEEIE O RBEMm R & L CTHEHMRTE D &2 5, LrLans, [KikkE
EVVIBREETIE, MRITBERNREDOLDIZLDAEGFT BB ADITICHT HA MR &, KEEH
FHEPE ER A RLRALWVWSTREDZZAATOAFLARRBEL TS ESNEHETHD Z &
(Delbrel, E., et al., 2018), 7z, ZDO LD fHMIAIC ER A hL v —L L TOEHZAET S
TRF #MZ 5 Z &Ik, ER A MV ADRRGEEIRIET 2 2 L2572, B L8R E iR
DI=DITIE L VRE BRI EZHFT L T 2 EBBETH D,
F 72, % V.E AR O NE R E 2 5512 U CHillaAERErEIC s 2 E O 2% MEE L, TPs
& T3s Tik H2452 OMIBIN SRR EN & SR SN2, SEIOMGETE—RE, B
—BERIC BT DR O TH > 72720, RECHRMOMELZEE LR T iiﬁb\ TPs &
T3s OAAFEMEIHINEH O 7 2 MIBNERIRE ) DRILE Ff - CHT 51218, BH5EI L 0EMH
IR EE DAL RO IR L ORI L 2 GET 5 2 L b LETH D,

Summary

Objectives: Malignant mesothelioma (MM) is an aggressive cancer with no effective treatment
options. Endoplasmic reticulum (ER) stresses are frequently induced in tumor cells under hypoxic
conditions. To overcome these stress condition, cells have regulated unfolded protein response
(UPR) signaling, hypoxia inducible factors (HIFs) independent pathway and apoptosis. It has been
reported that tocotrienols (T3s) exhibit cytotoxic effect against various tumor cells. However, the
mechanisms of these effects in T3s targeting hypoxia-induced ER stresses remain unclear. Here, we
have investigated effects of tocotrienol-rich fraction from annatto (TRF) on hypoxia-induced ER

stress or HIF's protein levels in MM cells under hypoxia. Further, we have previously showed that
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y'T3 and 6-T3 decreased cell viability, while tocopherols (TPs) unaffected. In this study, we have
also compared bioavailability of T3s and TPs in MM cells.

Methods: Human MM cell lines, H2452 were cultured in medium containing 5 or 15 pg/mL TRF for
24 hours under hypoxia. To demonstrate the relationship between cytotoxic effect of TRF and
hypoxia-induced ER stresses or hypoxia inducible factors (HIFs), levels of proteins associated with
ER stress and hypoxia adaptation were analyzed by western blotting. Hypoxic condition (O2 < 1%)
was controlled by using an anaerobic jar. Furthermore, to compare the bioavailability of T3s and
TPs in H2452, after 24 hours of treatment with 10 pg/mL T3s and TPs, cellular accumulations were
analyzed by reversed-phase high performance liquid chromatography (HPLC) with fluorometric
detection.

Results: In the TRF treatment group under normoxia, Bip (an ER stress sensor) and CHOP (an ER
stress-induced apoptosis marker) were up-regulated compared with non-treated control group. In
the hypoxia culture groups, the protein level of HIF's in the TRF treatment groups were lower than
that of the hypoxia control groups (TRF non-treated groups). Further, ER stress was also not
induced by TRF under same hypoxia conditions. On the other hand, the results of HPLC assay were
shown that cellular accumulation of T3s was greater than o-TP, while among the T3 analogs (a-, y-,
§-T3) were no difference.

Conclusion: Our findings suggested that TRF decreased H2452 cell viability through inducing

ER stresses under normoxia. In the hypoxia conditions, TRF also induced reduction of cell
viability. This reduction could cause by attenuation of hypoxia adaptation. However, the level of

ER stresses by TRF under hypoxia was lower than that of normoxia conditions. These results
were suggested that the mechanism of inhibitory effect of TRF on cell viability of H2452 may
differ between normoxia and hypoxia conditions. Furthermore, in the analysis of bioavailability
TPs and T3s, it was suggested that the potent inhibitory effect of y-T3 or 6-T3 on cell viability

in H2452, which was not shown in TP, is dependent in cellular accumulation. On the other
hand, the differences in the effects among T3s on cell viability in H2452 could be cellular

accumulation-independent.
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A possible mechanism on the malignancy of breast cancer as a complication of type II diabetes and

a possibility of establishing new preventive methods by phytochemical
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3 b U= VO, 6T [l H ARFRUGEFAR R, 2020.09.02-04 55 ERRfE
EME . KB AR, Pathophysiological conditions of type 2 diabetes activate SI00-RAGE
pathway in estrogen-dependent breast cancer cells.. % 79 [A] H A %2 iR 2.
2020.10.01-03 A 7 A B
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fFZERGE 3 L Ok SR O
1. #FEHE
rREE R
ONABERFEOHED—> & LT T23A) EH 4L, T THAN AT EERFIC L0 &
BLOFET Y Z??bif%j][]ﬁ_é ZENHEINTVWD, mEMEST A 717/]’/1/0)/7Rﬂ2 QI Bithiis
PRIGE KON A OREREDEIMMEMICH D2 E2EBET L5 L. NEFERFEENOFE IS
TS D TFUNEORENLETH L EE X D,
NETORRET, NEPERFEOFRIETH D E M - &A1 A Y U ME% in vitro THELLTZ&
A=A @A A Y U, RS IR P S O R E T AR A R T REOR B L E Y
(Advanced glycation endproducts : AGEs) D2 ZAK T o AR BELED = 751K (RAGE : Receptor
for AGEs) ® mRNA B X OF 7 BHREFEST L ENRPALNLER>TND, LaL, RAGE
TEMHEALDER I L OB AL A~DREER, 26 Z2Ifild 2 & SRR M IR TH > 72,
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LEED | AL TR RIFIC LD BRSO ADEM L T2 BfE L., ZOEM b A =X
L DOFFMT I L OE SIS REME R L D PRISR &2 50 F A FRBLE N OIRGET 2 Z L 2 BRY E LT,
1. MIRQER &RBET NV
ARERIZ, MCF-7 (=R ba 7 U2/ IREME e ML AR 2 MW, InvitrofWieteT v & L
T, @7 a—2 (20mM) - @A AU > (25nM) : (HG/HI) KiHiss#mE 2 1A RIGE 7 /L,
gt gr e LTk va—2x (5mM) - k1 2V > (5nM) : (LG/LI) B5ilsaE 4 FEPE R £
TNE L,

2. RAGE {&#:Ab 2 7 = X b DFFHT

RAGE Z &ML+ 2% RAGE UV 7 F& LT, AT DEB A DEMALIZE G- 2 L HwEDRH
% S100A4 (24 A L7=, LG/LI, HG/HI B& 55T 72,144 FE[f553 % ¢ S100A4 %31 % q-RT Real time
PCR 7. Western Blotting (£ Cfi##r L7-, F7-. RAGE 2/ L7=-A— b7 T A VFEETH 20
FE9 572, HG/HI 8:5:i T RAGE [HEA] (FPS-ZM1) ZALEEL . 48 KEfiI% D S100A4 mRNA %
Hl% qRT Real time PCR 7£ CHENT L 7=,

3. RAGE IZ X 203 A B L~ D

FLSAEMA L E LT, ARWFFE CIMAEEE, MiEEMR LOFRVE CH] (XX T 2 0) itk
BSLRIE L Lz, 26 OEMEIZ RAGE 23859 2 0 EET 5 72, HG/HI 885: T FPS-ZM1
VBRI DA AEAFIETEEZ WST-8 {4, flifdiiEE4: 2 Wound healing assay CTREfli L7=, £7=, #FE
X7 = UMMEERS A R S 72, FPS-ZM1 (10uM) ALBREE & FRALBREEIZ 431 72 RFFRIRE AR 14 |
HEXT T 2% 0-10 pM O FEFRIFH TULEE L 72,96 REfi % OMIIRA G2 WST-8 14 TRkl L
7

4. Fa MUz =M KB TFERROBEE

IR RIA G OHEFLAS AT 2 B BERENVE SR I L 2 TRV R A MGE T 5720, B ianiRetE R4
& UL BATHIIE K 0 587D e il b plior 23 & W AR A BIEME S iR ST D B X X E AR
D1 %ﬁ;“(“%é Fa b=/ —b (T3) IZEH Lic, AWFETIEL, T3 O Theb s AER En
§-T3 MEEIZE £ D7 ) K —HK Tocotrienol Rich Fraction (TRF) % M\ THGE L7-, HG/HI
REET6 H%‘:Fﬁﬁtﬁ‘%?&\ TRF LB U 24 K§f# O 7152 WST-8 5. RAGE 3 X U8 S100A4
® mRNA #81% q-RT Real time PCR {4 CH#HT L 7=,

2. WrIERaE R X ORUR OB

1. RAGE i&M#(b A 7 = X A DfENT

LG/LI & b L ¢ HG/HI i% S100A4 @ mRNA B L O¥ v 37 Bl a8 S w72, £72, HG/HI
2B T FPS-ZM1 L8 %, S100A4 © mRNA FEL 4 R RIS L7z, 2D ORERND
HG/HI |23\ T, S100A4 234 — b 7 7 A BT RAGE Z V5L L T\ 5 ATREME DRI ST,
2. RAGE (T X 2. ABHL~DFE

HG/HI [Z35 T FPS-ZM1 LB 1 0 M A A M L3R EE AR AL I S v 72 238 L AR lE 6 P L2kt
L IR D580 b oz, £72, FPS-ZM1 ALEBHIARMERE L i LT, # XL 7
= VLRI K A BISHIBRAEAFIEPED I S 47z, Ko T, HG/HI 128\ T, RAGE [y
BIOYEX VT = VORI TS T2 2 L ORB S Lz,
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3. ha b=z )/ — Tk B FBHBRORIE
HG/HI (235 T TREF LB I ABA0 A AATE M 4 8 BE AR AR ) DA AN L7z, 72, TRF AFEIC X
DIMGE%iosmmunmNA%ﬁ®mﬂ@m#méMto
T RUHE R IR e 2 Ik U 72 HG/HI BREE1E. LA AEMALZTLET 5 Z LR Iz, & OF
T.HG/HI 8 GiéRMEk&USme%ﬁ@ﬁﬁ #ORMmyﬁfwmﬁﬁkﬂmWéhto
Z ikt L. TRF 1% RAGE BB oMl 2 L, HG/HI BREEIC & 5 30 VML 23015 2 & 0SRIe
Iz,
PLEORER IV, HG/HI BREEIC X DA B AENELIZIB W T RAGE 7 LV OIEM LN EHEETH S Z
& TRF 1ZFELD A EHAL D TRIIC A 7255y CTd 5 AIREMEDMG B LTz,

3. ARODFRICI 2R E 2 (XL
AT ITEBERAT ORIAE & L CRIIBES L OWA 2 U VIEICH B L, @70 2—2 - fif V2
U T A A D © &Tﬂﬂﬁﬁfﬁﬁl‘ﬁé%#h%ﬂnﬁm?ﬁﬁbkﬁﬁwh
I RHEIR L AGEs OFEFHRLT X hu 7w 2Bl /VE R EAEKRNIZS S Oz bl b ¥, 4%
HERINE T A OB & IS8T 5 2 & T LY BRR L~ULic wﬁmﬁgnﬂﬁmﬁaﬁrab
TOAB BB KO TRF I LD FPRIOAEZ RIS 2 2 L BUETHDH EEFX D,

Summary

Background and Aim

It has been reported that patients with type II diabetes are higher risk on the incidence and
mortality of breast cancer than non-diabetic patients. RAGE (Receptor for advanced glycation
endproducts) contributes to the occurrence in the complications of diabetes, and it also involved
in malignant transformation of breast cancer. In previous studies, the high glucose / high
insulin environment that reflects the pathophysiology of type II diabetes (hyperglycemia /
hyperinsulinemia) elevated mRNA and protein expression of RAGE. However, it has not been
established why the RAGE pathway could contribute to type II diabetes-induced malignant
transformation, and it was unclear which phytochemical could be effective to suppress the
transformation. In this study, we aimed to establish a preventive approach against the

transformation of breast cancer induced with type II diabetes.

Material and Methods

MCF-7(estrogen receptor positive human breast cancer cells) was used. Type II diabetes model
culture was performed with high glucose (20 mM) and high insulin (25 nM): (HG / HI), and non-
diabetes model culture was performed with low glucose (5 mM) and low insulin(5
nM):(LG/LI).Cell viability was evaluated by WST-8 assay, and cell motility level was evaluated
by wound healing assay. The expression level of mRNA and protein was determined using
g-Real time PCR and Western blotting. It was used that FPS-ZM1 as RAGE inhibitor, TRF as a
phytochemical.
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Results

Compared with LG / LI condition, HG / HI condition induced the elevation of mRNA and
protein expression in S100A4. In addition, FPS-ZM1 treatment in HG / HI condition
suppressed the mRNA expression of S1I00A4 in a concentration-dependent manner. In HG / HI
condition, FPS-ZM1 treatment inhibited cell viability in the concentration-dependent manner,
but no inhibitory effect was observed on cell the motility capability. In addition, cell viability in
the FPS-ZM1 treated group was significantly suppressed by tamoxifen treatment as compared
with the untreated group. In HG / HI condition, TRF treatment inhibited cell viability and it
showed a tendency to suppress RAGE and S100A4 mRNA expression.

Conclusion

It was suggested that the HG / HI condition, which reflects the pathophysiology of type II
diabetes, promotes malignant transformation of breast cancer cells. The presumed mechanism
may depend on activation of RAGE pathway associated with induction of RAGE and S100A4
expression in the HG / HI condition. On the other hand, it was suggested that TRF suppressed
the malignant transformation of breast cancer caused by the HG / HI condition through the
suppression of RAGE expression. Thus, it seems that the activation of the RAGE pathway
contributes to breast cancer malignancy caused by the HG / HI condition. In addition, TRF may

be a useful agent to prevent breast cancer malignancy.
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Search for nutrients that exert antioxidant capacity
after acute aerobic exercise
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1. WFEHE

REVATA Y (Hey) 1IFA—M (SH &) #6357 I /7MTHY ., = RIFER CEMESTE
Wi, DR MIMERR) O mEICSWERIEST VY g v —k & ORER#RE ST
%, Hey @ SH I SISHEICE A TE Y, Mf Hey @ 99%8 SH WA G954 L7 ERT 2/
gl OFEGHRTH D, ZORAWERRFITIEE RS (ROS) M ERSIL, BBEA N L AFRAEDFIK
L0 ES, £, MK LELIFHETDHZ ARV ETHDLT VT I ATTORENICT Y —D
SHEZHL TS, wxIZ, BIEREMZZITT <, ROSICRV T AT I AgRn@baind
Z LT, FIRFICAEBRAMEICS L OB EmE L L ToxEIZRIZLTWD, £DH, 7T
OB ERARTTR O TP O A R L ADFREE LTHWLATW S,

R IAETE B O TR0, A, B M B FORBTITOATEY , LE DA
Uy bRF AT MZOWTEL DFRN SN TS, LavL, — Pt ES 23 Mt Hey 8 o1
IR & L CHE SN TW5, £, iBE2EBLEBFRMER L OUSE Hey $EINEE S B LEE
BEZTZEMBEIND, TNHDZ LG, —MEO R BEED 2 RIFEER L7256, =3
NAF RN GT 52 I B (VB) HEOAREGEE L, EBFERMEIC X 2 M E Hey 1 EECR
bR LA~ —H —DO¥NAHE SN D,

WEERFE NBRmHE B S ORRESTEM Lz OKRE S : TU2019-024) . HHERZFIZHTE
THEER L 294 (B 18 4. Lotk 11 4) Z XI5 656%HRreserve FH4 OFRE, 40 Z3[H 00—t
PE—EA T B R ER) 2 FE M U7, F 7, B & RIS LER 40 oo 2 b r— L ERRE LT,
PRMLIEE) (or Z26f) AT, EH) (or Z2F%) 30 /0feds LN 90 /R Dk 3 BlIA TV, MiKaE & L
7o MEOWPEEE & LCIix Hey, V.Be, R, LRI T L7 I e LT,
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2. WRgERRE IS K O OB

65%HRreserve fAX4 OFREE, 40 O —i@ME—EAM HIZEEE 21T - 72 & &, E#) 30 ok
(2T Hey IEEDSARISHEM L, 90 0t b Sl A AR L Cuve, 612, 1EH) 90 04121, 1M
HEEIL T VT S L OF B BEIA R S iz, Lo L, EENC K 5 V.Be BRI O A B LR
Siienotz, mrREEE M AE Hey ORINZ X 0 | BRI SH BN S FET DRI E 2D
AR E I, O LD RIRIANES) 90 B E TR S D & MRS AFIET DX v
RIBTHLITNT I VOB E L COFEREZRMEED 2 BN E ol P kIZ
BT 28T VT I ORIENEA L, BARIOFIENHEINT 5 2 &1, EERNOFEEL K
TZREBL TS, ZNHLDZ b, —aMEOEMEERER L, —FIZ, B LRI
TSN TWVWERETH DL Z LRI,

SO -

AAF5EIE. 65%Heart Rate Reserve MIEBTHE (2T 40 45 O —iw it B S HEE) 217 > 72855,
MABRET AT A AAREN ER L, ZORE ERNBET VT I OfINCEET 5 2 L 20D
TRBLIELDOTHD, FFET SIS, —#\EORBEES% 90 %, BMEA b LA ICER
LT WERECTHD Z EEHMBIRL TR TH D, k. ERNEEA ML 2AREA BV E L
To R ROMRBYER 3 22 IR R & LTI gE & F2ltid 2556 EBEGORBEHRDN AR L 0D =
& B ARSUERE L TR 0 | B0 LI BB R & FIEITR PRI EE DWW FED— o L e
%o RERFLFIITENT, Rl HiEZ T, MERE S R T A O LR 205 2 5k #7050
BBPERL A 2220 | ZR I C & 2B EURESIMEIC 2 UE, MERES AT A O EAMNY
A7 KF &R DEEEER O TIOR3 0 Z EBNHIR S5,

3. A% OMRIZIIT 2 iRE E 7 XA

AT BT, I RE OBYEBEEFEO N F 2 ZETE TRy, £, =X hF—BIW
Hey ORGEHIEE S L TWAEZ I BEAIZIZ VB VB2 b & 1T A72D V.Bs<° V.B12 DH|
£ b Hey ORI &2 MEICEHME T 2 72DICnETH S, AT, filefbkE s L Thigbe»# I v
ThoHV.CRVE 2 EBHIEL, MEMZREEA N L ZADFHMIALE LU,

Summary

Homocysteine (Hey) is an amino acid with a thiol group (SH group), has been reported to be
associated with the three major causes of death in Japan (malignant neoplasm, heart disease,
and cerebrovascular disease), osteoporosis, and Alzheimer's disease. The SH group of Hcy is
highly reactive, and 99% of Hcy in the blood is a conjugate with a protein or amino acid having
an SH group. Active Oxygen Species (ROS) is generated during the formation of this conjugate,
which can cause oxidative stress. In addition, albumin, which is the most abundant protein in
blood, has a free SH group in its structure. Therefore, it is susceptible to oxidative modification,
and albumin itself is oxidized by ROS, and at the same time, it plays a role as an antioxidant
against substances in the living body. Therefore, the oxidized / reduced ratio of albumin is used
as an index of oxidative stress in blood.

Exercise is carried out to preventing and improving lifestyle-related diseases, improving health,

and improving competitiveness, and there are many discussions about the advantages and
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disadvantages of mind and body. However, transient exercise has been reported as a factor in
increasing plasma Hcy levels. From these facts, it is inferred that when transient
high-intensity exercise is carried out for a long time, the plasma Hcy concentration and
oxidative stress marker increase due to exercise induction are also associated with the
deficiency of B vitamins involved in energy metabolism.

Twenty-nine young men and women (18 men and 11 women) were subjected to a 40-minute
transient constant-load bicycle exercise with an intensity equivalent to 65% HR reserve. In
addition, a 40-minute rest control was set at the same time as the exercise. Blood was collected
three times in total, before exercise (or rest), 30 minutes after exercise (or rest), and 90 minutes
later, and used as blood samples. Blood measurement items were Hcy, V. Bg, folic acid, and
oxidized albumin ratio.

When a transient constant-load bicycle exercise with an intensity equivalent to 65% HR
reserve was performed for 40 minutes, the plasma Hcy concentration increased significantly 30
minutes after the exercise, and the high concentration was maintained even after 90 minutes.
Furthermore, after 90 minutes of exercise, a significant increase in the blood oxidized albumin
ratio was observed. However, there was no change in V. B2 or folic acid concentration due to

exercise.
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-rabhlxz/—nlk%dt ML LDL = U 27 v — /UK T OfES
Lowering of LDL Cholesterol in Human Blood by 6-Tocotrienol

WRFEARERE stk (RERERAIIER  RERSIF AR
REHE REAE

WFIEHI], 2020 45 4 A 10 H~2021 422 A 15 H

F—U—F/08-r= b U=/ —/L §-tocotorienol
@LDL == L 27 1 —,L LDL cholesterol
@Y% 7Y A2 FEEL supplementation
@t FMHAEE human blood lipids
@I HEE bioavailability

2020 fFEAZ AT 601,000 [

W3R FaB LSO OEERE
* 2020 FE ST A TR
- AARNFEARYS (2021 ERfE) HLETVE

BRI 3 L OV R oA B
1. WFFEJE

BARANDIER (SFocEAN DBEETE) OF 2 i EE, 4 IS ERERH D, i
HOYHEIL, & LDL = L A7 o —/VIEDHEITIZ X 2 BARELA KO —>TH H 5, HAF
HILARRICRAET D 2 & B Z VBRI 02 AU R 3 2 435 B 8w X, BEMN O O TP E
Ly, HEFMNGTHT 5 2 & CREMICEBEREGOIERIZORN D EE 2T, £ T,
ARFZETIE 2 L AT v — L AERKREK O HMG-CoA & tHICIEMT S 6 ha b= /) —u
(6-T3) IZ&H LT, ZTHET, EREFD LA XRIC §-T3 OMHPEHREZ I &N Lz
R0, 14 HHOEHIHEEIC X 5 §-T3 Ol iR EZELOWmEIT DI, £ 2 TRBFZETIL, 6-T3
(250mg/d) ZHEH L7256 OMmHPERECIEERH ~DOEELH LT D &2 BT A
WREAToTz, AL, BIEAL, 77 BRI, HERICE 27 0 24— — gtk
AW T VA o Th b, KR EZERTHICHTED, ~ U URFESICEDLNZE b
R E LTERICET 2 A KT A AZHERL L CEME S 4, THRPERFICHIT D5 NExtg &
5 EFRMFRIC BT 2 MBI ICHN Y | RERFHEIEEE S OKRE S - TU2019-023
FH 20194 10 A 21 B, #A&GEE B TU2020-016 AFRE = 2020 4= 11 H 9 H) DOER A
Too ARFFRZATICES L, MELEE ZESBEICHEV, BEBREEAOHEMZFY | RRRENAET
RN K D I3 ELRE Ui, BB 2B EE R L OV BEIC TR Z TV, BB ORI & S0E
T2 ETHEM L, ERBIEOS S, v be—U#  (CH#) - §-T3 EHEM (5-T3 #)
EENEN 14 B E L, ZOmKICERMZ EH L7z, JERYEIZ . BIRGHNZ =R L7, &
REHAL, BRIIZEPERS: BRAF ¥ 2/ SANTE L7, C MB LV o TP, §-T3 HOEIZIE
28 HLLE®D wash-out ] 25 1F 7=, EERMIMPICEIRL7ZY 7Y A2 ME 6-T3: 250mg/d
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(Allergy Research Group, Delta-Fraction Tocotrienols; Tocotrienols [as DeltaGOLDR
containing 90% Delta-Tocotrienols and 10% Gamma-Tocotrienols]) TH 5, Kb X I 4
BRAsaY Hoog] (70 A > MERERT) &, B TROFRAOH TH 5, #EBRE I, PRl
BIZFNICR T 7R AHITES Lz, BEE 12 RHiERO RZEEROR MO, #ER
FIIFFHEOFERZLR LOFMT, OKOHERARE) . Mk ZPRi L7z, Mg O PREu L o #
AR BB L 0 Sk L 7=,

2. WrgEReE S X ORUR o
AWFERER T, 2 E TITHME DD 7R WM EFE B 22 6-T3 % 14 A5 L, SR
TOAERMAE 8-T3 IREHMOFEN & . 2 O BARP) 72 A 6-T3 ##E (0.40+£0.19umol/L) %
R L7z, Lo T, AFZEE 14 B0 §-T3 OFESHE R T E 6-T3 JE 2 A & I &S
WHZENRHLMNE STz, O EiE, 6T8 BIR THzhR, FEKEDRENEHEIRTLH
TEFR$ 2 alEetE 2 R Lz, & 5126T3 (250mg/d) #EHX L7=3412, HDL IZESIME 23 2 5
iz (p=0.063),

3. A%OMIRICET 2R £ 72 XM A

T3 1Z HMG-CoA iE iR DI EHRIMENI L L 2 L AT v — /LG a2 Il &, T3 D72
TH 8- T3 1L HMG-CoA iBZB LR ~DIHENKE WO LDLME T 5 & FHIL7Z, LarL,
AMFFERE Tl BAE B &S5 6-T3 (250 mg/d) £ LDL AKX FEM XA S -7z,
AWFFEDOPERE D LDL L-WTEEENTH D | AEREEHD LN TZ RN & 5,
AL AT BV OWEIIS S D AL TF U RIEHIDER & T 5 01k HMG-CoA i cf#
FTHD, A0 VBEREE a0 W A 4 Q10 (CoQl0) DAERMEKKIT —EORE &2 4G LT
WD, AXTFURERNT, a L AT a—LZFTidZe<, CoQl0 DEMR LI T EELHZ &
T, —HEDO AL F U RAFIZTRD B DD D HEE O f RO RRAE 1B 5 LT
Do LIE- T, 6T38 D a L AT n— VK TEM & A28 REZ R~ 2 i3, BHER O
FIRUGES TRI~ERCE 5720, A% batafeid 5, £72. 6-T3 (250mg/d) EE L7255
A2, HDL (2 IMEM 23 2 H a7z, HDL Ofbix, RN S ORSRa L ATe— 1%
[T HRES) DL T~ & 2722130 | BIREELOFREICER{L HDL 2335 LT b 2 L 3t s
N T35, LDL 721F T72 < HDL O T BT Bk L FREIC A T D 2 L IZA 52
Th b7, HDL LV A HINSE 5 8EH£ L LTET3ICHEH L2,

Summary
We thought that prevention of arteriosclerosis and lifestyle-related diseases caused by
arteriosclerosis, which often occur after the age of maturity, would be important from a
young age, and that prevention from a young age would ultimately lead to the extension of
healthy life expectancy. Therefore, in this study, we focused on §-tocotrienol (§-T3), which
acts on HMG-CoA reductase in the cholesterol production pathway. Until now, there have
been few reports on the blood dynamics of 6-T3 in healthy young men and women, or on the
changes in blood concentration of 6-T3 after short-term intake for 14 days. Therefore, the

present interventional study was conducted to clarify the effects of §-T3 (250 mg/d) intake
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on hemodynamics and lipid metabolism. The study design was a randomized,
placebo-controlled, single-blind, crossover comparative study method. Written and oral
explanations were given to all subjects, and written consent was obtained from the subjects
before conducting the study. The study was conducted at Toyo University, Itakura campus,
with a wash-out period of at least 28 days between the C phase and the a-TP and 6-T3
phases. In the present study, we administered 8§-T3 (250 mg/d) for 14 days to healthy young
men and women, which has not been previously reported, and found evidence of a
significant increase in plasma 6-T3 concentration with short-term intake, and the specific
plasma §-T3 concentration (0.40 + 0.19 pumol/L). Thus, the present study showed that
short-term intake of 6-T3 for 14 days significantly increased plasma &6-T3 concentration.
This indicates that 6-T3 disease-preventive and disease-improving effects may work even
after short-term intake. In addition, there was a trend toward increased HDL when 6-T3
(250 mg/d) was consumed (p = 0.063). The results of this study showed no LDL-lowering
effect of delta-T3 (250 mg/d) intake on young men and women. It is possible that the LDL
levels of the subjects in this study were within reference values and did not vary
significantly. Statins prescribed for the treatment of high cholesterol target HMG-CoA
reductase. Since the mevalonic acid pathway and the coenzyme Q10 (CoQ10) production
pathway share some pathways, statins contribute to the mild to moderate muscle pain and
rhabdomyolysis seen in some statin users by decreasing not only cholesterol but also
CoQ10 production. Since it is clear that preventing and increasing oxidation of HDL as
well as LDL is effective in preventing atherosclerosis, we focused on delta-T3 as a nutrient
that increases HDL levels. We would like to focus on delta-T3 as a nutrient that increases
HDL levels.
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Cancer Stem Cell Analysis of Malignant Mesothelioma Sphere Population
Aiming to Establish a New Cancer Prevention Method Using NK Cells

WFRRER EiE O (BRERPITER SRER T HL)
fREBE R F
BFFEHAM, 2020 45 4 A 10 H~2021 42 A 15 H
F—U— K0 EMHFEHEIE Malignant Pleural Mesothelioma
@ 3 WIcifiats# > A7 &  Three-dimensional Cell Culture System
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@ K2 Hypoxia
® ©v#I»C VitaminC
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AR R X O R OHE

1. WFERE

FZEH R« ARAFFETIE NK M & 2 28 AR 05 F5 M & MR 2 72 D12 . M i s v e i
(Malignant Pleural Mesothelioma : MPM) fifiaiZ351) % 23 At lasEF D[R E -+ s & Hh 2 E
kA (MPM Stem-like Cell : MPMSC) £ A 451 & 3% NK MO /E T O 1245 8T
&7, L2rL, MPM Tid NK Hifao =572 03 A (CSC) FiEfkis ©d 5 TRAIL/DRS (& 17
BRI KRB & 572 NK Milas A2 S EE 2 B3, YU TEI Tz “NK Mg
MPMSC BN NEET L7 LW O REUICK T /iR L roTz, SHIC, Flant
A NVADFEE YUY OMFE Z KIBICE TR S 22572 720 | SO E TN A ESMIED
WA & AR 34 Atk o B R d L OMIRER R Ik TR EL S 15 IREE T EN 7 (HIFs) @ —fif
HIF-la #4500 & 321 FEM B2 22 C (Vit0) I X 2 PtH BIEIEA 2 BGEd 2 72Dl L7z,
TARANRH =R T ) Fa—T VS TERNAMEWEORTE L FIE) 27 L OBHRED L
LT D MPM 1%, OFED ANMEWE ORRFED B IIE £ TORRBIRMI A 40 4 L IEF IRV &
@BADTTHTEIBO TRRETHDZ &, QBFEOTMNAANIRT I EZ RT Z & NBET7k
YU BIEFRE OREN BT RO BTV D, —FH T, BADFAE - B IZBPD 5 CSC 1X, A
CHERIRECZ M LRBIC KV I A TER T 5 2 &0, FI AR « BB A~TPE 2 152 2 & CIEEHHEMK
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DI T MBI H ST 5 Z EEERLNISNTWD, £7-. BEHESE T, BRI M
BRI MAEHEIC X0 MEEANOBRRE ISR — 34 U, KBRS AT 5, BSAM
REZ 31 2 IKER R B B ~ D) 1T HIFs OZE(RIZ L » TFREEI &, ¢ HIF-1a (% CSC £
JERFOFRIE & 72 2 AN RECUA S RE I B~ 2 1R IRF IR - Ch 5, BLBRIRWZ L 1T, KB
B4 I O—HTH D VitC 1L, mHE TEIRNE G595 2 & THIF-la DAL ERZ S EEZ L,
MADEMAL AR T ST L5 2 LR ST 5D, & 2 TR TIX, Bfiasfst ¢ i E A
ENd 3 kot (3D) MifatsaE s AT A& AWTER L2 MPMSC (28155 CSC % (KRG
HE « BRANMMERE) 2T L. £ CSC M2 HIF-1a ICEKT 57>, 7z, VitC 28 HIF-1a ODRE
it & HIF-1a ICEER T2 SERIMIERE 2 AR T S8 5 A2 MGE L7z,

Hifark & MPMSC E7 /VOESL : & N MPM #ifid (Meso-1) >, 1D 3D §57812 L 0 Ak
SNT-EA 77 pm YL EO#IFESE Sphere 2 MPMSC &7 /1L & L CHT L7, Eeist8idi@ s MPM
ML Uiz, 2SAffatt~—7— (CD26, CD44) OEGFREI L~V ERIE L, KEHEIG~
— 71— (HIF-1a) ¥ X OEAlME~—5— (ALDH1A1, ABCG2) DX > /X7 3B~ )L & ZDF
B L U CAFIEMSZ RN Lz, MlaAGEMIX WST-8 ik, &fs 7388 L~LX qRT-real time
PCR ¥, # v /37 381~ Western Blotting % Tl L 7=,

IEERZR A b L RIZ L D CSC HE~DEE: MPMSC £ 7 /WIZHIT5H CSC MEDESNEEEA F L&
ICER LT D0 E ) DaRGEET 2720, BBRREEZE X TEREZTo 7o (EFBFEEM 21 % Os,
RIEFESRME 0 1 % 02) . KEEFESM T 48 h 555, HiDS ALK Pemetrexed 3 X O Topotecan ZLEE
L. 51224 h{KEEFR SN TR LICMIROATREN AN Lz, £/, 72 h £ COKMBERE
281+ 5 HIF-1a 3 & OFA M~ — 5 — (ALDH1A1, ABCG2) DX L /37 R L~ L& HIE L
72

VitC iz & % KR MPM Hifa D A 1M B OSSR~ — B — O ARIE 3 55 IF T 48 h 538 1%
VitC Z#EE L, & 512 24 h (KEEF S CHs 28 LMl O E1FIEME & OV HIF-1a & AN~ — 7
— (ALDH1A1,ABCG2) O ¥ v /37 FBL L~V %3l L7,

2. WREEBR X UREOHME

HRaRkE MPMSC E5/VOMESL : MPMSC (28T HIF-la OFHENLENLL TV, F7-.
MPMSC HMAFAEH MR O RS A B~ — I — 2 BB L, DSASMIn R 2 #5925 Z &
R STz,

EEERA B L RIZE D CSCHE~DEE . [EWERRER & i U, (KEeRE 50 (IKEERE 72 h £
) IZB W THIA AFHI Pemetrexed & Topotecan ~DiithE 2 H &I R Lz, £72. KEEREEMET
% HIF-1a 23228 b L, EAlME~— 7 — (ALDH1A1, ABCG2) NEFH L T\, Z ORI,
KR R AEIC HIF-1la BENLZEL SN D Z & KO, HIF-la 2AFEAIMHERE 2 5] 2 23 A it~
—H—HEEFEET L L ERLTEY, PEEREILIZI T 508 vipiiiatE D15 1T HIF-1a 12
BRINT 5 Z ERHERIND,

VitC (2 & 2 {EEER MPM MG D AT & OSRAIM M~ — U — O3] « IR BRI C BV T
VitC oA FEA L 253 vl E 22 M i FE D #iPH (50~100 pM) TOA E R ATFEE O T34 5
Nz, F7=. HIF-la X O#EA M~ — 75— (ALDH1A1, ABCG2) @ VitC i ERIFH 2 EEL DA
ZEAL - IR Bz, T K0 IREEFRGEEIC & 0 AR PERE R RIS RE S T S T
MPM #if%6f LT, VitC 28R AicHih BB ER 2”4~ 2 LR S hurz,

95



3. SHOMEICE T HREE IXMER

A% OFREIT, MPM IIZH T 5 VitC o HIF-1la EEHL A 7 = X 5% AL % 72912, HIF-1a
PRI X 2 AN~ — 7 — O BIEE 2 MGE L, VitC OIEA A L L THE S5 HIFs 25fif 5 v
X7 (PHD2) OIEVEEZ R 2 2 & T, KRR fEk CREMAL T 2 MPM Mgz x4 % VitC Of
IMEEFET 22 & TH D,

Summary

Background and Aim: In tumor tissue, hypoxic regions occur due to heterogeneity in O2
concentration due to irregular angiogenesis and immature vascular structure. Adaptation to
the hypoxic environment in cancer cells has been mostly explained by stabilization of
Hypoxia-Inducible Factors (HIFs), in particular HIF-1a is a treatment resistant marker related
to drug resistance and metastatic potential, which are indicators of cancer stemness acquisition.
Impressively, vitamin C (VitC), a type of water-soluble vitamin, has been reported to cause
destabilization of HIF-1a and reduce malignancy of cancer when injected intravenously at high
doses. On the other hand, Malignant Pleural Mesothelioma (MPM) has been shown to be
associated with exposure to carcinogens (Asbestos and carbon nanotubes) to carcinogenesis. In
addition, the incubation period from exposure to carcinogens to carcinogenesis is about 40 years,
and the prognosis is extremely poor among cancers. Furthermore, it has been reported that
HIF-1a is constitutively stabilized in MPM tissue, and since it shows resistance to existing
anticancer drugs, the construction of new anti-MPM therapy is rapidly required. In this study,
we aimed to clarify the effectiveness of VitC on MPM cells in the hypoxic regions involved in
cancer malignancy.

Methods: We used a cell lines derived from human malignant pleural mesothelioma (Meso-1).
We created spheroid-formed cell population (MPMSC) from the parental cells, using a 3D
culture system. We cultivated the cells at 21.0 % O2 (normoxic condition) or 1.0 % Oz (hypoxic
condition). We evaluated cell viability using WST-8 assay, the mRNA level through qRT-real
time PCR and the protein level using Western blotting.

Results: We showed that MPMSC induced the stabilizedation of HIF-1a expression levels and
highly expression of drug resistance markers (ALDH1A1, ABCG2). In addition, we showed that
each phenotype in MPMSC was also significantly higher than that in parental cells. Next, we
revealed that HIF-1la was stabilized and that drug resistance markers (ALDH1A1, ABCG2)
were highly expressed in the group cultured in hypoxia for 72 h. In addition, the hypoxic group
showed significant resistance to the anticancer drugs, Pemetrexed and Topotecan. Finally, we
showed that in the hypoxic group, there was a significant reduction in cell viability in the
physiologically reachable blood concentration range of VitC (50-100 uM). We also showed that
the expression levels of HIF-la and drug resistance markers (ALDH1A1l, ABCG2) were
suppressed in a VitC concentration-dependent manner.

Conclusion: We found that MPMSC showed hypoxic adaptation and drug resistance. We also
clarified that stabilization of HIF-1a regulates drug resistance and that VitC has a strong
anti-MPM effect on hypoxic MPM cells.
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Effect of nutritional programs on cognitive function and sleep
quality in a community-dwelling older Japanese:
A randomized-controlled trial
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Summary

This study aimed to elucidate the association of risk of dementia with dietary
variety and sleep quality in Japanese older adults. This cross-sectional study was
conducted between October and December 2016 in a population of older Japanese
adults aged >65 years. Data were collected in two steps: a mailed interview survey
and an on-site survey. A total of 5341 participants completed the mailed
questionnaire. The survey collected information on dietary variety, sleep quality,
and risk of dementia were assessed using a Dietary Variety Score (DVS), sleep
efficiency, and The Dementia Assessment Sheet for Community-based Integrated
Care System-21 items (DASC-21), respectively. We defined the individuals with a
sleep efficiency less than 75% as having poor sleep quality, and dietary variety score
less than 4 points as having poor dietary variety. The groups were divided into one
group for those who had both poor DVS and sleep efficiency, two groups for those
who had one or the other, and three groups for those who had both well. In the
analysis, characteristics of the study subjects and DASC-21 scores were compared
in groups 1 to 3. All analyses were performed using IBM SPSS Statistics version
24.0 (Japan IBM Co., Ltd., Tokyo, Japan).

A total of 526 women and 422 men were included in the analysis. The mean age +
standard deviation of the participants was 77.3 + 4.8 years. From group I to group
III, more likely to be older, female, lower BMI, more had exercise habits, and fewer
had hypertension (p<0.05). From group I to group III, more likely to be high
instrumental activity of daily living (IADL) and, high Activities of daily living
(ADL) (p<0.05). For linear regression analysis the average (95% confidence interval
[CI]) for DASC-21 from group I to group Il were 22.9 (22.4—23.5), 22.1 (21.9—22.4)
and 22.0 (21.8—22.3), respectively (p for trend = 0.024). In the fully adjusted model
(adjusted for age (y), sex, body mass index (kg/m2), drinking habit, smoking habit,
exercise habits, residential status, medical history (hypertension, depression,
arthritis)), the average (95% CI) for DASC-21 from group I to group Il were 22.9
(22.3—23.5), 22.2 (22.0—22.4) and 22.0 (21.8—22.2), respectively (p for trend =
0.014).

In the community-dwelling elderly, having both good dietary variety and sleep

efficiency, may associate with good cognitive and lifestyle function.
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1. WHEHE

The purchased paramagnetic Microparticles (Dynabeads® M-270 Carboxylic Acid) are used for all the
experiments. The experimental procedure is as follows. For each experiment, we first mixed 30 pL of distilled
water with 10 pL of the 2.8 um paramagnetic colloids (particle density approx. p= 1.6 g/cm?) in a small test
tube so that the total volume amounts to 40 uL. The obtained sample in the closed test tube was mixed using a
compact shaker (IKA MS 3 digital) at a maximum speed of 3000 rpm for several seconds. Thereafter, we
sucked up the whole 40 pL of sample solution using a micropipette and then dropped them on a hydrophilic®®
clean rectangular glass substrate with a width of H;= 100 um. The magnetic Microparticles are suspended on
the surface water and supported by surface tension. A smooth cover glass of the same shape and dimension was
afterwards placed on the top of the previous glass and hence, not only causing the smooth spread of the droplet
solution sample throughout but also the suppression of air to minimize the appearance of bubbles. The confined
sample chamber is later placed at the center of the 3D coils system, mounted on an inverted laser microscope
(TE2000-U, Nikon Eclipse), so that the magnetic field pierce normal to the surface of the cover glass. The
coils generate a bi-axial magnetic field; that is, a dc field applied in a vertical direction parallel to gravity
and an ac one in a horizontal direction perpendicular to gravity. The magnetic field strength is held at
2393.1 A/m. The motion of the cluster structures is monitored with the microscope and is eventually
recorded on the computer. Snapshots and videos are captured when the magnetic field is applied. Typical
time values for the captures are 2, 5, 10, 20, 30, 40, 50, 100, 200 and 300s during aggregation. These images
are processed by fully analyzing the dependence of the dynamics and structures of the clusters; e.g., the time
variation of the growth of discs and chains, the number of discs, the length of chains, the dynamic scaling
law and the pair-correlation function of the clusters. All experiments are performed at room temperature, T=
25 °C.
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2. WRERGE R K ORCEROME
Vertical and horizontal electromagnets, which are made from enameled wires, are organised
around the sample to effectuate a tri-axial magnetic field, hence the name 3-dimensional
electromagnets. This magnetic field is generated by electromagnet coils (60 mm in diameter),
that are able to create fluctuating magnetic fields up to 30 Oe either vertically or horizontally.
The sample chamber is prepared by positioning two horizontal rectangular quartz substrates
on top of each other. In the bottom substrate of 100 mm (L) x 23 mm (W) x 10 mm (H), there
exists a hollow in which the thickness of the fluid containing is 100 um . Approximately 40 ul of
paramagnetic particle solution is sandwiched between the two cover slips through pipetting
and steadily dispersed into the horizontal container. This cell is positioned at the centre of the
electromagnets and the laser beam penetrates the magnetic system from below. A horizontal
alternating (ac) magnetic field induces a sinusoidal field (up to 30 oe) Hac=Hosin(2m£?) where Ho
and /=10 Hz/ 100 Hz are respectively the amplitude and the frequency of the magnetic field. In
addition, a vertical stable (dc) magnetic field is applied up to 30 Oe. The control parameters ¢
and A= | m|2 /4mop.d3kT represent respectively the volume fraction where m, ps, d, k and T are
respectively defined as the dipole moment vector, the magnetic permeability, the diameter of a
particle, the Boltzmann constant and the temperature. The generated ac magnetic field is
parallel to the imaging path while the gravity acts like usual along the dc magnetic field.
Originally, in the absence of any external force, particles with similar surface charges repel
each other and consequently dispense themselves arbitrarily in the dispersion thus comes the
name of Brownian Motion39. The motion of a free particle (i.e. a particle in the absence of
external magnetic field) can be written as:
dU/dt= —nU+A(t)

Where —nU represents the dynamical friction that’s governed by Stokes’ law as U designates
the instantaneous velocity of the particle whereas A(t) is the fluctuating part that characterises
the Brownian motion.
The aqueous suspension stretches to form a spanning-web of particles’ chains. These chains
agglomerate while the spanning-web coarsens, as the time progresses. Upon switching on the
external magnetic fields, the progress made in condensing the suspension previously is
predominantly lost. In consequence, the paramagnetic particles get magnetised and undergo
strong magnetic dipole-dipole interactions. In this case, the interaction energy between two
paramagnetic particles is defined as:

Udd= po m?/ 41 13 [1 — 3cos? 0]
Where po= 4107 N A2 is the magnetic permeability of free space, m is the magnetic moment, r
is the distance separating the two particles and 0 is the angle between the direction of the
external magnetic field and the line joining the center of the two particles.
The self-assembly of colloids driven by the external magnetic field is controlled by the
field-induced dipolar interactions between the particles. Eventually, a visible depercolation of
the spanning web happens after around 5 seconds in the pulsed field. Snapshots of the

assembled clusters formed after 5s, 10s and 300s of the fluctuating magnetic field are shown in
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figure 4. When the frequency was either 10 Hz or 100 Hz, long chains were steadily formed over
a period of time while paramagnetic microparticles forming the chains coagulated in a peculiar

way according to the oscillation of the ac magnetic field.

3. SBOMIEICI T 2B E o IXRE A

One of the many problems that hinder this research subject is the repeatability. Indeed, once
you obtain a new pattern, the result should remain consistent for other research groups who
want to carry out the same research subject and even try to ameliorate it. Thus, for my future
plans, it is adequate to repeat the same experiments multiple times. Moreover, the analysis of
such physical status is indeed known very difficult as it is a must to describe in details how
such a pattern came out in those specific conditions. For example, the line structures that I
obtained are actually walls structures at the side view. While it is kind of impossible to observe
the side view using SEM (Scanning Electron Microscope) as the solidification method seems
kind of impossible to apply for this experiment, the self-assembly of these magnetic

microparticles are still under reviews.

Summary

The prospect of a deeper understanding of the nature of the dynamic self-assembly has driven a
resurgence of interest in pattern formation at the micro and the nano scale. From a practical
point of view, this phenomena not only aim at the construction of nano/micro structures on the
surface of substrates and devices but also at the development of biomedical and environmental
devices for medical diagnostics and water filtering. . The interaction between polarizable
particles can effortlessly be manipulated by external fields, which could lead to the
understanding of the atomic and molecular systems. For example, a novel nanosurgery method
of brain tumors has been developed using the interactions between the membrane of tumor
cells and magnetic particles in a rotational magnetic field. It is very important to investigate
the cluster structures and self-assembly induced by the oscillating magnetic fields. That’s why,
plenty of research groups have been trying to obtain unique patterns. Actually, there are two
major categories in self-assembly of nano/micro particles; (a) passive self-assembly in the
absence of an external field; and (b) active self-assembly in the presence of an external field
which is exactly my research field. Experimental studies have shown an abundant variety of
patterns such as chains, rings and snake-like pattern. Located in the local equilibrium, the
static self-assembly does not dissipate energy unlike the dynamic one which consumes energy
from an external source such as applied magnetic fields. Here, we study the patterns formed by
magnetic microparticles suspended on the surface of water and energized by a fluctuating
magnetic field. We observed a novel disk pattern below 2 Hz and a fine chain pattern above 2Hz.
It is found that the cluster structures change depending on the control parameters such as the
frequency and the volume fraction. The dependence of the dynamics and structures of the
clusters; e.g., the disks number, the chains’ length and the pair-correlation function of the

clusters, on the control parameters is fully analyzed and clarified. The creation of such unique
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patterns and understanding of the pattern formation process will provide us with not only new insight into
physical, chemical and biological phenomena but also an extensive range of applications in the fields of
nano/micro technology, bionano fusion technology and biotechnology. The new patterns and pattern
formation process will make a great contribution to the development of a novel bottom-up
materials fabrication methodology as well as soft matter science. Hence, I will show some new
methodology for constructing nano/micro structures on the surface of substrates and devices,
which will lead to the development of biomedical and environmental devices for medical

diagnostics and water filtering.
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A Comparative Investigation on the Anti-Cancer Effects of Chaga
Mushroom Extracts from Uzbekistan and Japan

WHEREE FER - AR IER
NAFF P A = AREHIK
SHUKUROV IBROHIMJON
fEE e M. SHEIKH MOHAMED
WFZEHI], 2020 45 4 A 10 H~2021 422 A 15 H
*—U— kKO Chaga Mushroom
@ Gold Nanoparticles
@ Anti-Cancer Effect
@ Photothermal Therapy
(® Water extract of Inonotus Obliquus
2020 AFJE A2 1140 630, 000 F

WHEREEFad KO NS E#R
“Synthesis of Gold Nanoparticles Using Inonotus obliguus (Chaga Mushroom) and Their
Photothermal Effects Against Human Brain Cancer Cells” 2021 4T 1&

WFFERR I F K OV R O EE
1. WETTik

Introduction. Inonotus obliquus, also known as chaga, is a parasitic mushroom found in birch trees
in Siberia, North America, Northern Europe, China, Asia and Uzbekistan, and is known for its
usefulness in the treatment of cancer and other diseases. One of the main research themes in the
field of therapeutic natural products is medicinal mushrooms, including Chaga mushrooms. As a
consequence, numerous biological benefits, including anti-proliferative, anti-cancer, antioxidant,
anti-inflammatory, antiviral, and antibacterial effects, have been revealed. The synthesis of
nanoparticles using medicinal flora-originated compounds has recently been extensively
researched in order to increase distribution performance and optimize the characteristics of
therapeutic natural products. In terms of the medicinal effects of the natural substance itself,
these nanoparticles have benefits. In this study, an aqueous extract of the medicinal mushroom
Inonotus Obliquus, was used to synthesize gold nanoparticles, and the so obtained nanoparticles

were used as efficient photothermal therapy a agents against brain cancer cells.

Sample Collection & Extraction of Chaga Mushroom Extract. The Chaga mushroom ( /nonotus
Obliquus) for this research was kindly provided by Mr.Gobuki, Sakura Farm, Sapporo, Hokkaido.
The Dried chaga mushroom was broken down and grinded in a mortar and pestle and stored at
4°C. 50g of chaga powder was extracted with 250ml of Milli-Q water in a waring blender. Then,

extraction was carried out in a cold room (4°C) for 1min at high speed followed by a 5 min rest.
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This cycle was repeated 5 times. The resultant thick solution was then filtered with 0.2pm
vacuum filter unit (TPP) to separate out the solid and liquid fractions. The filtration process
was continued for 24h due to the thick nature of the solution. The final extract was dark brown
in color. This extract was stored at 4°C until further use.

Synthesis of Chaga-Gold Nanoparticles. The Ch-AuNPs synthesis involved the reaction of 5mL
Chaga extract with different concentrations of 0.001M aqueous solution of HAuCl3.3H20
(Sigma). The reactions were performed in a shaking incubator (BioShaker, Taitec) at 150rpm
set at 30-70°C for 24h. Two different concentration ratios of extract and gold chloride solution,
1:1 and 1:2 respectively were selected for this purpose (Table 1). The solutions, post reaction
were centrifuged at 15,000rpm for 30min at room temperature to collect the Ch-AuNPs. The Ch-
AuNPs were further resuspended in Milli-Q water and vortexed for approximately 1min and
centrifuged again at 15,000rpm for 10min. This process was repeated 3 times to remove the
excess unreacted components of both the extract and the HAuCl3.3H20. The final washed Ch-
AuNPs were dispersed in Milli-Q water and stored at room temperature for further use.

Table 1. Ch-AuNPs synthesis conditions and parameters

Extract : Gold Temperature

Sample Chloride (ratio) (°C)
Ch-AuNPI 11 30
Ch-AuNPII 1:2 30
Ch-AuNPIII 11 40
Ch-AuNPIV 1:2 40
Ch-AuNPV 11 50
Ch-AuNPVI 1:2 50
Ch-AuNPVII 11 60
Ch-AuNPVIII 1:2 60
Ch-AuNPIX 11 70
Ch-AuNPX 1:2 70

Cytocompatibility of Extract and Chaga-Gold Nanoparticles. For the cytotoxicity/compatibility
analysis 4 mammalian cell lines were chosen - Human Brain Microvascular Endothelial Cells
(HBEC), Human Cortical Neurons (HCN-1A) and Brain Cancer (glioblastoma) Cells (U87,
LNZ308, A1207). Cytotoxicity was assayed with the help of PrestoBlue HS reagent
(ThermoFisher Scientific). The principle of the assay involves the conversion of non-fluorescent
dye into a fluorescent moiety, which can be read at 560 nm for metabolically active cells.

Photothermal properties of Chaga-Gold Nanoparticles. A highly monochromatic, collimated
beam of NIR range (800 nm) [Chameleon Ultra diode-Pumped Mode Locked-Sub 200
Femtosecond Laser (Coherent 80 MHz repetition rate)] with a power of 2.027 W cm ™2 (Laser
power meter: VEGA, OPHIR, Japan) was utilized. The temperature variations were measured
and analyzed with an infra-red (IR) thermometer [Thermal imager test 881-2 (Testo AG,
Germany)]. Ch-AuNPs (I-X) were dispersed in 1ml phosphate buffered saline (PBS) at a
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concentration of 1mg/ml. To determine the photothermal responsiveness of Ch-AuNPs, they
were irradiated using the NIR laser of wavelength and power mentioned above for 60sec.
Anti-Cancer Photothermal Therapy. A highly monochromatic, collimated beam of NIR range
(800 nm) [Chameleon Ultra diode-Pumped Mode Locked-Sub 200 Femtosecond Laser (Coherent
80 MHz repetition rate)] with a power of 2.027 W cm™2 (Laser power meter: VEGA, OPHIR,
Japan) was utilized. The temperature variations were measured and analyzed with an infra-red
(IR) thermometer [Thermal imager test 881-2 (Testo AG, Germany)].

A1207, U87 and LNZ308 cells were trypsinized, pelleted and approximately 10,000 cells were
added to each well in the 96-well plates (TPP) and approximately 50,000 cells to 35mm glass
base dishes (Iwaki), and cultured for 24 h prior to nanoparticle (Ch-AuNPIV) exposure. All the
experiments were conducted in triplicates. The controls were maintained devoid of any
treatment, whereas test groups were treated with 100 puL of 250pg/ml concentration of Ch-
AuNPIV in PBS. The plates were incubated for 24h, after which the spent media was aspirated
and fresh media was supplemented. Then they were irradiated with the NIR laser for 1min.
Fluorescence intensity of the final product was analyzed with a microplate spectrofluorimeter
(SpectraMax i3x Microplate Reader) using the PrestoBlue HS dye. The viable percentage of cells
was calculated for each group and plotted against the concentration of the NCs. The cells in the
35mm glass base dishes were on the other hand stained with LIVE/DEAD Viability/Cytotoxicity
Assay Kit (Invitrogen) to distinguish the live and dead cells at 494 excitation and 517 emission
wavelengths for calcein and at 528 excitation and 617 emission wavelength for Ethidium

homodimer.

2. BRgERk IS K ORAE O B
Analysis of Chaga water extract. X-ray photoelectron spectroscopy (XPS) and chemical
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Figure 1. UV/Vis spectra of Ch-AuNPs
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constituent analysis were performed with chaga water extract. Ascorbic acid, protein and
tannins concentration in the extract was confirmed with chemical analysis. the XPS spectra of
the chaga extract, where the survey spectra shows the presence of Cls, N1s, Ols, Si2p/2s and
K2p3/K2s. The deconvoluted spectra of carbon could be fitted into three components, C-C at
284.8 eV, C-O at 286.5 eV, and C=0 at 287.9 eV. The N1s peak at 400 eV may be attributed to
the neutral amino group -NH2 or the N-H bonds. The peak intensities at the Ols core level,
529.5 eV and 531.5 eV may be assigned to the O=C-OH and OH respectively. Chemical
constituent analysis confirmed that the content of tannin was 1.5mg/ml, the content of ascorbic
acid was 2.6pg/ml, the content of protein was 1.6mg/ml in the extract.

Characterization of Gold Nanoparticles. UV-Visible (UV/Vis) Spectroscopic Studies,
TransmissionElectron Microscope (TEM) Analysis, DLS Analysis, XPS Analysis, and Chemical

Ch-AuNPVI

.
._.:‘_‘ ° .‘

Figure 2. Transmission electron micrographs of as synthesized
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Constituent Analysis were performed with chaga-gold nanoparticles. The UV/Vis spectra of the
suspension displayed a characteristic absorption in the visible region (500 nm-600nm) with peak
maxima centered around 520nm which is a signature for surface plasmon resonance (SPR) band
of the AuNPs (Fig. 1). TEM images revealed differently shaped nanoparticles which included
triangles, spherical and ellipsoidal particles. It was however observed that most of the obtained
nanoparticles were spherical in shape. Interestingly, the size of nanoparticles was less than
20nm (Fig. 2). DLS analysis (Table 2) showed hydrodynamic size of all nanoparticles were below
50nm. The zeta potential measurements indicated values around -25mV for all the
nanoparticles (Table 2). The XPS survey spectrum shows the presence of gold, carbon, oxygen,

nitrogen, and potassium. The chemical constituent measurement showed that the Ch-AuNPs
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Table 2. DLS analysis data of Ch-AuNPs and Chaga extract

Sample Zeta-potential (mV) Z-Average (nm) PdI
Ch-AuNPI -24.8 414 0.852
Ch-AuNPII -25.7 40.523 0.689
Ch-AuNPIII -24.8 41.407 0.795
Ch-AuNPIV -27.1 24117 0.353
Ch-AuNPV -26.7 33.087 0.468
Ch-AuNPVI -23.3 27.253 0.4
Ch-AuNPVII -23.2 53.08 0.856
Ch-AuNPVIII 214 227 0.327
Ch-AuNPIX -20.5 32.397 0.603
Ch-AuNPX -20.9 32.897 0.545
Extract -40.1 -- --
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Figure 3. XPS analysis of Ch-AuNPIV. a. wide spectra, b. gold spectra, c. carbon spectra, d. nitrogen

also contain compounds such as tannins, proteins and ascorbic acid. Based on the observations

Ch-AuNPIV was chosen as the candidate nanoparticle for further bio-related studies due to its

size and overall uniformity in shape.

spectra, e. oxygen spectra
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Cytocompatibility of Extract and Chaga-Gold Nanoparticles Results. The Ch-AuNPIV and extract
elicited significant toxicity to the normal cells (HBEC and HCN-1A). The viability of HCN-1A, post
48h was found to be ~30% and ~40% for Ch-AuNPIV and extract, respectively at 500pg/ml
concentration. In the case of brain cancer cell lines, LNZ308 was the most resistant with the
viability near to ~60% even at 500ng/ml of Ch-AuNPIV with U87 being the most sensitive (~30%)
after 48h of treatment.

Photothermal Properties of Ch-AuNPs. The Ch- AuNPs responded very well to the laser
irradiation and exhibited a temperature rise in the range of 43-78°C (Fig. 4). Samples Ch-AuNPV
and Ch-AuNPIX showed a final temperature of 44.2°C and 43.2°C. It has to be mentioned here
that for an effective anti-cancer therapy by PTT, a constant localized high temperature is enough
to destroy cancer cells. Therefore even though Ch-AuNPV and Ch-AuNPIX showed lower final
temperatures, still, they are enough to be used as effective PTT agents. Irradiation of PBS alone, to
eliminate any effects from the solvent system, did not elicit any thermal response and the

temperature remained unchanged.
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Figure 4. NIR laser induced photothermal properties of Ch-AuNPs (I-X)
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Figure 5. Cell viability post-NIR laser induced photothermal therapy
of human brain cancer cells by Ch-AuNPIV

Anti-cancer Photothermal therapy results. The temperature in the Ch-AuNP-treated cells rose
rapidly, which was confirmed from the IR thermal images. After irradiation with NIR laser viable
cell concentration was less than 30% for all three cancer cell lines with U87 being the most

sensitive cell line (Fig. 5).
3. SHBOMFRIZEIT 28 E 72 1 XA

With the foundation of research on chaga laid down with this thesis, further work needs to be
conducted in relation to the much detailed analysis of the Ch-AuNPs with analytical instruments
as high resolution transmission electron microscope (HR-TEM), X-ray diffraction (XRD), Fourier
transform infrared spectroscope (FT-IR), Raman spectroscopy, Atomic force microscopy (AFM) etc.
Further biological analysis of the biomolecules adhered on the surface of Ch-AuNPs need to be
performed using molecular biological and chromatographic techniques. Only with these and more
characterizations will the full potential of the Ch-AuNPs be revealed for future biomedical
applications. In addition, the supply of Uzbekistan origin Chaga mushroom has been suspended
due to the postponement of planned cooperation with Uzbekistan because of the global spread of
COVID19 infection.

Summary

Cancer 1s a global menace which has till now evaded being eradicated from society. It is one of the
most prominent causes of mortality in adults and children alike. Moreover even after receiving the
first line of therapy such as surgery, chemotherapy and radiation therapy, the side-effects are
severe and long-lasting, having a disastrous effect of the patients lifestyle and mental wellbeing

thereafter.
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Chaga has been used in folk and traditional medicine in many parts of the world. It is said to treat
many ailments, including cancer. Chaga tea is a very good source of anti-oxidants and has been
known to boost immunity. Additionally, with the advent of nanotechnology in the area of
biomedical sciences, newer strategies to combat cancer have been developed such as targeted drug
delivery systems, and other exciting modules such as photothermal therapy, photodynamic

therapy, ultrasound assisted therapy etc.

Therefore, an attempt was made in this research to utilize this natural source as an alternative to
the conventional chemicals, used to synthesize nanomaterials. The idea was that some of the active
components of chaga would adhere to the nanoparticles and could in turn impart compatibility
against normal cells and toxicity against cancer cells. Subsequently, chaga’s potential to initiate
the synthesis of gold nanoparticles was tested. Gold nanoparticles were chosen due to their
intriguing property of absorbing light in the NIR region and efficiently converting it into thermal
energy, which could be directed towards killing cancer cells by hyperthermia. Accordingly, gold
nanoparticles of less than 50nm size were successfully synthesized and efficiently utilized for anti-
cancer therapy against human glioblastoma cell lines. The present research showed that Inonotus
Obliquus extract and nanoparticles have anti- cancer properties. It was observed that the extract
and Ch-AuNPIV had a negative effect on the cell viability of almost all the cell lines. The effect
with Ch-AuNPIV could be attributed to the presence of biomolecules on their surface from the
extract and also due to the high concentration of treatment. The toxicity was concentration-
dependent, therefore if the concentration of Ch-AuNPIV is reduced, a more compatible observation
1s possible. In conclusion, this thesis, through the research results obtained herein, proposes Ch-

AuNPs as efficient anti-cancer photothermal therapy agents.
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This project concerns the overlap of three areas of molecular carbon
nanoscience: fullerenes, curved polyaromatics; carbon nanobelt (CNB) and
cycloparaphenylene (CPP), and azafullerenes to reveal the mystery of carbon cycle
in the space. We are investigated how fullerene and polycyclic aromatic
hydrocarbon (PAH) behave in extreme environments under strong UV and high

pressure, which demonstrate astrochemical environments.

1. Self-assembly of 10-cycloparaphenylene in supercritical fluid
Method

I prepared a liquid sample of [10]CPP dispersed in toluene with a
concentration of 1 mg/mL and dropped 10 pL of it on Si, glass, and highly oriented
pyrolytic graphite (HOPG) substrates. After drying it up in air at room temperature,
I fixed the substrate in a pressure resistant container. After that the container was
filled with liquid COgz, sealed, and heated at 35C for 1 hour. The substrate was
collected after cooling down to room temperature. For comparison, another sample
on HOPG substrate without supercritical treatment (SC) was prepared. The

samples were observed by scanning electron microscopy (SEM).

Results

Several unique structures such as “needles” and “rugby balls” were
observed in the both samples on HOPG substrates particularly at edge area of the
evaporated drop which is so-called “coffee ring”. Obtained SEM images taken at the
coffee ring areas of the sample with SC and the one without SC are respectively
shown in Figure 1 and 2. In the case of the samples on HOPG, length of the needles
and rugbyballs are approximately 6.4 um and 2.5 um for with SC, and 9 um and 2
um for without SC. The size of rugbyball particles is larger and number of these
particles are greater in the sample with SC. As for the needles, the shapes are
slightly different between two samples and the length is shorter in the sample with
SC. Therefore SC is expected to encourage rather the growth of rugbyball particles
than needles. These particles were not observed in the samples on Si and glass
substrates, instead, irregular-shaped structures were formed (Figure 3 and 4).
Since the reaction temperature is 35°C which does not decompose the [10]CPP and
the structures are observed only in the both samples on HOPG, it is supposed that
six-membered-rings in HOPG surface interacted with the six-membered-rings of
[10]CPP and it resulted in the formation of the needles and rugbyball particles.
While glass and Si with low orientation surface and with no aromatic rings helped

random stacking into irregular-shaped particles.
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I will be carrying out detailed analysis of the particles by scanning
tunneling microscope to experimentally investigate its molecular alignment and
testing stable structural arrangement of [10]CPP and HOPG surface by the density

functional theory (DFT) calculations.

SUBB00 50KV x2.20k SE ST 00um Suden0 5 i R g
Figure 1. SEM images taken at the coffee ring area of the sample on HOPG
substrate with supercritical CO2 treatment. Needle-shaped (left) and

rugbyball-shaped (right) structures were observed.

Figure 2. SEM images taken at the coffee ring area of the sample on HOPG
substrate without supercritical COz treatment. Needle-shaped (left) and

rugbyball-shaped (right) structures were observed.
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Figure 4. SEM image taken at the coffee ring area of the sample on Si substrate

with supercritical CO2 treatment

2. Carbon chain formation by cyclodehydrogenation of curved polyaromatics
Method

Fourier transform ion cyclotron resonance mass spectrometry (FT-ICR MS)
with laser ionisation (<15 mdJ) was carried out for [12]CNB in a system of ultrahigh
vacuum, and collision-induced dissociation (CID) was employed to check dissociated
fragment ions. The experimental part was carried out by a research collaborator Dr.
Paul Dunk at Florida State University in the US. In order to support the
experimental results, DFT calculations with the local density approximation (LDA)
was also carried out using the AIMPRO code. A basis set of Gaussian type orbitals
were used; 38 independent functions for carbon and 12 for hydrogen atoms, where
the Hartwigsen, Goedecker, and Hutter (HGH) pseudo potentials were employed.
300 Ha cut-off was used for the charge density. Spin was polarised (ug=1) in odd
numbered electron systems and averaged in even numbered ones. The electron
temperature was set by Fermi function at 0.04 eV to converge calculations.
Geometric optimisations for molecular structures were carried out until the system
energy and atomic positions converged within 107 Ha and 107 atomic units. The

enthalpy difference AH was calculated by Equation 1
AH = E(C4sHn1) + 1/2E(Hs) - E(CssHn) ... 1)
where E is the total energy of each isolated molecule.

Results

Experimentally obtained mass spectra before and after CID showed that
CNBs were dissociated into several specific fragment ions, such as, 2nH (n<3), nCH
(n<2), and 2C(n<2), in which particularly signals from dissociation by a 2H unit

were strong among the detected ions.
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In order to support the experimental results, I carried out DFT
calculations with a charge state of +1 per overall volume of a unit cell to
demonstrate the CID-MS analysis system. From an optimised CNB structure I
removed 1 H atom and then there would be 2 structural isomers of CaisHazs
considering molecular symmetry, i.e., from an interior or exterior carbon edge. Also
another candidate of 1H-loss isomer was constructed from the interior 1H-loss
structure; Stone-Wales rotation was performed at the dehydrogenated carbon
atoms and formed pentagon-heptagon structure in the CNB. Next, I removed 1H
again from each optimised CssHss structure considering the symmetry and
optimised the CssHze. In the same way, this process was repeated for the next
nH-loss structures (CssHz4-n) from the most stable structure in each isomer group,
up to 8H-loss structures (n=1, ..., 8) and optimised them. As a result, it was found
that there are three possible routes; that is, (a) zipping the ring open into two
carbon chains, (b) closing into a fullerene-like cage, and (c) opening into two parallel
carbon chains with pentagon ends. (a) and (b) depend on the site of the first H
removal, i.e., when an exterior H is the first site, the route (a) would be chosen, but
in the case of an interior one, the route (b) would be selected, while the route (c)
would be energetically preferred to (a) and (b). For all of the cases, the AH plots
showed that the dehydrogenation proceeds by 2H unit due to stabilisation by
forming carbyne chains in the case of the routes (a) and (c), and a carbon square for
(b), instead having dangling bonds. In addition, their total energy plots indicated
that (b) is the most stable in the 1 to 3 H-loss structures, however, after 3H-loss (c)
is the most stable. Note that there is only a small difference in the energy required
to remove the first 1H atom and the energy of the molecular (multi-)collision used
in the experimental was strong enough, and therefore it is supposed to be possible
to overcome the energy barriers to shift from the route (b) to (c). This kind of carbon
chains formation often can be observed in between separating graphene nanoribbon
by strain, and graphene sheets exposed to electron beams. After 6H-loss, it is
considered that the extension of the carbon chains would be experimentally difficult
due to a steric problem caused by the ring structure and kinetic problems of the
experimental systems such as molecular collisions and detection range and path
length. Hence, it can be concluded that theoretically the hydrogen desorption from
a CNB proceeds following the route (b) up to 3H-loss, and after that it shifts to the

route (c) which well explains the experimental results.

In the future, I will be simulating infrared spectra so that this study will

cover the fundamental features of a CNB as one of the typical examples of curved
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PAHs which is a novel key to reveal the compositions and carbon cycle system in

the space.

Summary
Self-assembly of [10]CPP by supercritical CO2 and hydrogen desorption
from carbon nanobelts were studied in order to reveal carbon cycle and growth in

extreme conditions under high pressure, strong UV or electron irradiations.

As for the former case, I investigated behaviour of [10]JCPP on HOPG, Si,
and glass substrates with and without SCCOz. In the case of the experiments with
HOPG substrate, needle-like and rugbyball-like particles were synthesised. The
size and number of rugbyball particles were greater in the sample with SC and
therefore SC is expected to encourage the growth of the particles. In addition the
other samples with SC on Si and glass substrates formed irregular-shaped
structures and no needles and rugbyball particles were observed. These difference
of particle formation can be attributed to the surface character of the substrates;
HOPG has highly aligned carbon six membered rings and it can interact with CPP
rings by their o electrons, while Si and glass with no -t interactions encouraged

random stacking and resulted in the irregular-shaped structures.

Furthermore for the latter case I carried out dehydrogenation study
utilising experimentally CID-MS and theoretically DFT calculations. The
experiments with and without molecular collision revealed that CNB dissociated by
2H unit, followed by 2C or 2CH unit removal. Quantum calculations also indicated
that the hydrogen removal prefers 2H unit due to the stabilisation by the formation
of carbon chains or carbon squares instead of staying as dangling bonds. By
pursuing the most stable structure, the route with two parallel carbon chains
between two pentagon ends formed by Stone-Wales rotation. In this study it was
revealed that curved polyaromatics also can be cyclodehydrogenated and deform
into two carbyne chains. I will be investigating IR spectra originated from the
carbon chains and pentagon ends so that it will be one of keys to assign the

unknown infrared signals from the interstellar medium.

Finally I would like to acknowledge Dr. Chris Ewels, Dr. Xiaoyang Che and
Mr. Anthony Impellizzeri for their support to my numerical work, Dr. Paul Dunk for
the experimental work, French Government Scholarships for financial supports,
the CCIPL (Centre de Calculs Intensif Pays de la Loire) for DFT calculation

systems and equipment.
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peer-review process).

Outline of your research progress and result
1. WFgEJ5k

Research method (around 700Words)

The main objective of our study is to synthesize biodegradable pH-sensitive nanoparticles
(NPs) for the oral delivery of a hydrophobic drug to the colon in the treatment of inflammatory bowel
disease (IBD). IBD is emerging as one of the global diseases of the 21st century not only in highly
developed countries in North America and Europe but also conquering the newly industrialized
countries in Asia as well affecting nearly 5 million people worldwide with almost $ 6 billion spent
(2017) on treatments and occurs most often in patients 15 to 30 years of age. The vast increase in
IBD occurrence globally suggests the influence of environmental factors like diet, hygiene, pollutants,
and microflora, along with genetic variations. Although used in the last 15 years at providing

remission, conventional therapies have serious side effects. Nanomedicine therapy has been
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demonstrated in experimental studies to be more resourceful in targeted therapy, reduced systemic
toxicity, and minimized drug loading for oral delivery.

Initially, we wanted to synthesize and characterize pectin NPs loaded with the drug
quercetin for the study. Firstly, we synthesized biodegradable NPs with three types of citrus pectin
based on their degree of esterification (DE) high methoxylated pectin (HMP) DE>50%, low
methoxylated pectin (LMP) DE<50% and low methoxylated amidated pectin (AMP) DE <25%
through ionotropic gelation method using Magnesium (Mg2?*) as the divalent cation. Since three types
of pectin were used, we decided to compare the size, shape, surface chemistry, physical interactions
and biocompatibility of the three NPs prepared. We used various characterization techniques
involving SEM, TEM, DLS, FTIR, XPS, and for the biocompatibility study, we used THP-1 cells.
Later, the pectin NPs were loaded with our drug of interest, quercetin, to analyze its therapeutic
efficacy against IBD. Unfortunately, due to the crystalline nature of the drug and the formed nano-
drug delivery system, the NPs were unable to release the drug into the media for inducing cytotoxic
effect on the cells compared to the free quercetin. Since the drug was not appropriately released, we
could not continue with quercetin loaded pectin NPs for further studies in IBD treatment. Therefore,
we decided to continue our research using a different perspective.

In the alternative perspective, instead of using quercetin as a drug, we decided to utilize
another natural compound named garcinol (GAR) to treat IBD. GAR has been studied for its anti-
cancer, anti-oxidant and anti-inflammatory properties. We formulated pH-sensitive NPs using
PLGA coated with Eudragit S100 (ES100) loaded with GAR (GAR-PENP) using solvent evaporation
method for the targeted delivery of GAR to the colon through oral route. Since IBD predominantly
occurs at the colon, garcinol delivery to the colon must occur without hindrance. Therefore, our GAR-
PENP has been designed to reach the colonic pH >7 targeting IBD through oral delivery (figure 1).
The NPs were characterized using SEM and DLS to understand their physical morphology, including
shape, size and surface texture. In vitro drug release of GAR-PENP was conducted. The cell studies
were divided based on the disease pattern. In the case of IBD, we used CACO-2 cells. The cytotoxic

effect of GAR-PENP at different concentration were studied using Presto blue assay. To examine the

121



impact of GAR-PENP in reducing inflammation in CACO-2 cells, we conducted Myeloperoxidase
(MPO) assay. CACO-2 cells were also treated with proinflammatory cytokines (tumor necrosis factor
(TNF)-a, interleukin (IL)-1B, IL-6 and lipopolysaccharide (LPS)) for studying the expression of

necrosis factor-kappa B (NF-xB).
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INTESTINE INTESTINE DELIVERY OF GAR-PENP

Figure 1: Schematic representation of treatment of inflammatory bowel disease through oral

delivery of GAR-PENP.

2. WFFERaEE X ORE O

Outline of your research progress and result

For the first study, the NPs were prepared using ionotropic gelation method using Mg2* as
the divalent ion crosslinking two adjacent or opposite carboxyl groups in the pectin by forming a salt
bridge. This process of gelation is preferably known as the eggbox model. The three NPs formed
HMP-nanoparticles (~ 850 nm), LMP-nanoparticles (~600nm), and AMP-nanoparticles (~850nm)
were rod shaped and smooth surfaced using SEM and TEM characterization (figure 2). The DLS was

also in corroboration with the SEM and TEM in analyzing the size of the NPs (figure 3).
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Figure 2: SEM images of pectin nanoparticles (a) HMP-nanoparticles (b) LMP-nanoparticles (c)
AMP-nanoparticles (at scale 5 pm); TEM images of pectin nanoparticles (d) HMP-nanoparticles (e)

LMP-nanoparticles (f) AMP-nanoparticles (at scale 0.5 pum).
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Figure 3: Size distribution of (a)HMP-nanoparticles; (b) LMP-nanoparticles; (c) AMP-nanoparticles
by DLS measurement.

The zeta potential of all the three NPs were found to be around ~35mV. In figure 4 depicts
the physical and chemical boding in the three pectin powders and their respective NPs using FTIR.
Mg2* was important in the formation of NPs and thus with the XPS analysis, we were able to observe
the peak for Mg2+at 90-95 eV (figure 5 (d-f)) in all the three NPs along with carbon (C1s) and oxygen
(O1s) peak in the wide spectrum (figure 5 (a-c)). The three pectin nanoparticles were found to be

equally biocompatible when treated with the THP-1 cells for a period of 24-72 hours (figure 6).
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Figure 4: FTIR analysis of (a) HMP powder & HMP- nanoparticles; (b)LMP powder & LMP-

nanoparticles; (¢) AMP powder & AMP- nanoparticles.
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Figure 5: XPS analysis of (a) HMP powder & HMP-nanoparticles; (b) LMP powder & LMP-
nanoparticles; (c) AMP powder & AMP-nanoparticles; Mg 2s peak in pectin nanoparticles (d) HMP-

nanoparticles (e) LMP-nanoparticles (f) AMP-nanoparticles.
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Figure 6: Bio compatibility study of pectin nanoparticles (1mg/ml) treated with THP-1 cells under
optical microscopy (at scale 100 um): (a-d) HMP-nanoparticles treated cells 24-72 hours; (e-h) LMP-

nanoparticles treated cells 24-72 hours; (i-1) AMP-nanoparticles treated cells 24-72 hours.

In conclusion, all three citrus pectin samples depicted similarity in their characterization
studies and due to the high mucoadhesive nature of pectin, we believe them to be suitable carriers
for oral delivery of hydrophobic drug in controlled dosage forms. We plan to conduct a detailed drug

delivery studies in near future based on the developed and well characterized pectin nanoparticles.

In the second study we studied the effect of pH-sensitive NPs for the oral delivery targeting
the colon for the treatment of IBD. The development of pH-sensitive NPs GAR-PENP were
synthesized using solvent evaporation method where PLGA, GAR and ES100 are added to acetone
(organic phase) separately and dissolved and later added drop wise to the aqueous phase (0.5% poly
vinyl alcohol-PVA) sonicated for 5 minutes followed by magnetic stirring for 4-5 hours. During this
evaporation process of the organic solvent, the emulsified polymeric droplets are formed that
hardens to the development of NPs which is collected by centrifugation and later lyophilized for
further studies. Similarly, GAR loaded in PLGA without ES100 coating (GAR-PNP), blank-PENP,

and coumarin-6 loaded fluorescent NPs were also prepared in the same way.
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During the characterization of the GAR-PENP the SEM images (figure 7) showed spherical

shape and smooth surface with a size ranging from 200-500nm. The DLS also revealed the similar

size patter of the GAR-PENP with an average size of 295nm (figure 8).

SU8030 5.0kV 9.2mm x15.0k SE(U)

Figure 7: SEM image of GAR-PENP (at scale 3.00 um).
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Figure 8: Size distribution of GAR-PENP by DLS measurement.
The in vitro release of GAR by GAR-PENP and GAR-PNP in PBS with 10 % FBS (pH 7.4)
are shown in figure 9. The drugs were released from their respective NPs for a period of 2, 6, 24, and

48 hrs. The GAR-PENP was able to release the drug better in a sustained manner compared to the

non-coated GAR-PNP.
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Figure 9: In vitro release of GAR from GAR-PENP and GAR-PNP in PBS (pH 7.4 PBS/FBS buffer)
studied over 2 days at 37°C.

The cytotoxicity analysis was conducted using Presto blue assay for IBD. In the case of IBD
studies, the cytotoxicity studies were conducted to establish concentration range for GAR-PENP that
can be used for reducing the inflammation but doesn’t completely kill the CACO-2 cells (figure 10).
The GAR-PENP was found to be non-toxic at the concentrations 50 and 100 ug/ml, concentration at
250 pug/ml was found to be slightly toxic. However, GAR-PENP was highly cytotoxic at concentration

500 ug/ml with less that 10% cell viability at 24 and 48 hours of incubation
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Figure 10: In vitro cytotoxicity assay on CACO-2 cells for 24-48 hours, blank-PENP concentration
was 500 pug/ml, free GAR was 50 pg/ml and GAR-PENP (50 pg/ml, 100 ug/ml, 250 pg/ml, and

500 pug/ml).

The inhibition of inflammation of GAR-PENP in IBD was studied using LDH and MPO assay
using the lower cytotoxic concentrations. It was noted in the both the experiments that the
concentration 250 ug/ml was able to reduce the MPO activity within 24 hours in figure 11. Since 250
ug/ml was desirable in reducing both the enzyme activities, we decided to continue our further

studies with the same concentrations.
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Figure 11: MPO assay on CACO-2 cells treated for 24 hours with blank-PENP concentration was

500 ug/ml, free GAR was 50 ug/ml and GAR-PENP (50 ug/ml, 100 ug/ml, and 250 pug/ml).

Since inflammation occurs due to the activation of NF-kB in the GIT. We conducted an
immunofluorescence assay to analyze the inhibition of NF-kB by the drug loaded NPs. The CACO-2
cells were first treated with a proinflammatory cocktail to induce the inflammation and later with
the GAR-PENP. We found out that the expression of NF-kB reduced by GAR-PENP at 250 ug/ml
concentration within 48 hours as depicted in figure 12. Thus, demonstrating the inhibitory effect of

GAR-PENP in the treatment of IBD.
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Figure 14: Induction and inhibition of NF-xB in CACO-2 cells by confocal microscopy (at scale 25um).

3. AEOWIEIC T DB E T IXE R
Challenges and problems on your research for the future

The initial challenge involved the further in vitro quercetin release from the NPs and bio-
application of the quercetin pectin NPs. Due to its semi-crystalline nature, the NPs could not release
the drug into the media to facilitate any cytotoxic effect on the CACO-2 cells compared to the free
quercetin. Therefore, the necessity to focus on a better remedial direction in the given time
constraints forced me to select a different drug, a suitable nanocarrier for IBD treatment
applications.

In the first study the challenges involved the selection of the pectin since there are many
sources like apple, citrus, potato commercially available. Also, when focusing on the DE the
traditional types of classification needed to be understood and utilizing them based on the
concentrations and the divalent cation for crosslinking was also important. Once the NPs were
synthesized different characterization techniques were involved to conduct the comparative studies
of the three types of citrus pectin chosen for the study. The biocompatibility studies needed to be
conducted on normal cells that didn’t possess any disease and also are very sensitive to their growing
surroundings. In the case of the second study, the challenges that I had to face during the

experiments involves the selection of the drug that has not been used in the oral delivery
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nanocarriers for the treatment of IBD. GAR has been studied for its anti-cancer therapy in various
cancer cell lines. But very little study has risen focusing on its application as anti-inflammatory
agent especially through oral routes in IBD. GAR is a hydrophobic drug; therefore, it has limited
aqueous solubility and bioavailability. Since PLGA is biocompatible biodegradable FDA approved
polymer utilized for the encapsulation of many anti-cancer drugs, we hypothesized that it could be
a suitable carrier for our chosen drug GAR. Next task was for improving the targeted delivery to the
colon through oral routes. PLLGA has the tendency to release the drug in acidic pH which was not
our targeted site. Since the colonic pH is around >7 PLGA alone cannot suffice the job in hand.
Therefore, we introduced the ES100 as a coating which is very pH-sensitive and only allow the
releasing of the drug in the colon pH levels. To conduct the in vitro analyses the CACO-2 cells
representing the colon cells were very crucial. For the induction of inflammation in CACO-2 cells,
the right concentration of various pro-inflammatory cytokines like TNF-a, IL-1p, IL-6 and LPS
concentrations needed to be optimized. Finally, the cytotoxicity analysis was of very much
importance because the main aim of our study involves the development of drug loaded nanocarriers

that was used in reducing the inflammation rather than killing the cells.

Summary

The research work I have conducted involves the development of biodegradable and pH-
sensitive NPs for the treatment of IBD through oral routes. The drug alone will not survive the harsh
treatment in the GIT and fail to induce any anti-inflammatory effect at the targeted site which is
the colon and also one of the last destinations throughout the GIT in the human body. The
introduction of biodegradable and pH-sensitive nanocarriers implies here assuring the safe delivery
and effective application of the hydrophobic drug at the targeted site.

Firstly, I developed a biodegradable nanoformulation with pectin that is also biocompatible,
least toxic and low-cost production on large scale. We designed three types of pectin NPs based on
their DE and conducted a comparative analysis among the three to find out which is the best suitable

for drug delivery through oral routes. The method of preparation was done by ionotropic gelation
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method where magnesium works as a divalent cation and forms an interlinking of the carboxylic
group in the pectin by forming a salt bridge resulting the formation of the NPs. All the three NPs
showed promising results and somewhat similar properties. All the three NPs were biocompatible
with THP-1 cells and hence further studies also needs to be conducted in their application in drug
delivery systems.

In the second study I focused on the importance of pH-sensitivity while targeting the colon
(pH >7) especially through oral routes for hydrophobic drug like GAR. We were able to release the
drug from the NPs only at the specific pH 7.4 similar to the colon. The drug GAR has been studied
for anti-cancer and anti-oxidant properties. However, very less study has come up on the utilization
of GAR in targeting IBD. Hence, we have developed GAR-PENP that had improved aqueous
solubility compared to the free drug and had an average size of 295 nm. With the pH-sensitive
coating using ES100 the drug was released in a sustained manner particularly at the colonic pH.
The LDH assay used in the study revealed that GAR-NPs were able to reduce the inflammation
despite inducing inflammation into the CACO2 cells. Thus, demonstrating the potential of GAR-

PENP in the IBD treatment.
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Summary

“Royal authority” refers to a body of authority that allows the smooth exercise of the emperor’s
authority and includes figures who support the emperor, such as the abdicated emperor, empress
dowager, or crown prince. In April 2021, I intend to submit my doctoral thesis, “A Study on the
Transformation Process of Royal Authority in Ancient Japan,” within which I will trace
developments from the 8th to the 9th century by investigating the structure of royal authority
supporting the emperor’s authority. I identify a fluid state of affairs in which the sole authority of
the emperor was insufficient in the 8th century and required additional support, such as the
assistance of the abdicated emperor, the empress, or empress dowager. In other words, royal
authority in the 8tk century was such that the state was administered through various power
centers, which were then eliminated during the 9tk century.

This study instead examines the 10th to 11th centuries, the period following this transformation.
The establishment of regents is important in thinking about the structure of royal authority from
the 10th century onwards, with the appointment of Fujiwara no Mototsune as regent by the
abdicated emperor Seiwa marking the point of historical transition. The abdicated emperor thereby
discarded the function of guardianship for the emperor, typical from the 8th century onward,
significantly shifting the structure of royal authority. Subsequently, the emperor’s mother moved
into the imperial palace as the empress dowager, which bestowed legitimacy and authority upon the
regent, a maternal relative of the emperor.

However, although research in recent years has painstakingly “discovered” examples of the
empress dowager and other royal women wielding political power, these investigations do not
properly account for disparities in such actions, which are not seen at all among female royalty of
the 9th century. This careful analysis of historical materials should likely be reattempted while
taking then customary practices and the internal structure of royal authority and the regency into
consideration. This is true not only for the empress dowager but also for the abdicated emperor and
other structural centers of royal authority.

Furthermore, while it seems the emperor’s authority was established accompanying changes in
the structure of royal authority, some point out that the “institutionalization” of the emperor began
in the 9th century. The position of emperor itself remains a topic for future research, as it could not

be examined in this study.
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summary

In this study explores the activities of the Zaichi-syugen (the local mountain ascetics) and
Shinto priests, and the distribution of believers in the Akita area. The Akita area includes for the
Akita Domain, Kameda, Yasima , Honjyo , Nikaho , Iwasaki Domain. Among them the Kameda
and Honjyo Domain intricately linked Akita Domain.

The first, I will discuss the regional distribution of folk religion in Akita area. Starting ancient
time there are numerous the Reijo (a place where a mountain ascetics practices asceticism in seeking
spiritual enlightenment) in Akita area. For example, the Reijois Oga Sanzan (Three Mountains of
Oga), Mt.Taihei, Mt.Horoha, and Mt.Chokai or the like. Shugendo significantly contributed to the
regional distribution of folk religion in Akita area.

From Muromachi period to Sengoku period, small feudal lords gained power in each region
and were opposed to each other within Ugo Province. In this condition ,feudal lords revered Dewa
Sanzan (Three Mountains of Dewa)and Mt.Chokai as a guardian gods, some of them worships the
avatar of Buddha who is deified in three shrines in Kumano district. In Ogachi district, the Kumano
faith spread because The Onodera clan (resident landholder) dedicated to build a temple to worship
The Kumano Gongen deity. In 1602, Yoshinobu SATAKE was transferred from the Hitachi province
to the Akita domain in the Ugo province. Shugendo is influenced people religiously, so it was
important things for Satake clan to exercise control over the local mountain ascetics.

The governing local mountain ascetics was a common issue shared by Akita domain as well
as by domains within Ugo Province. In 1623, the Rokugo clan gained more territories due to the
Mogami clan being punished by being deprived of one's fief. They understood the folk beliefs from
medieval Period in Akita area. A local mountain ascetics named "JYOKAKUZI" who has a lineal
blood relationship with Korehira YURI (the local ruling families of Ugo Province during the
Kamakura period) was appointed the Furegashira (a leader of local mountain ascetics) by
Masanori ROKUGO (the first lord of Honjyo Domain). In addition, successive lords of the domain
asked JYOKAKUZI whenever he needs to make a prayer or have a fortune-telling, they were also
actively protected local mountain ascetics.

However, the Iwaki clan (the lord of Kameda Domain) displayed a negative attitude toward
this movement. For Iwaki clan, Ugo Province was a land with no ties or ties, same as Satake clan.
Furthermore, in the domains of the Kameda clan, there were many temples of the Shingon sect, that
has been built by Akaozu clan (the membre of "Twelve Yuri" who was local ruling families of Ugo
Province). Yoshitaka IWAKI (the first lord of Kameda Domain. After, He changed his name to
Yoshitaka SATAKE assume the second lord of Akita Domain) considerate toward a former retainer

in Akaozu clan they sought to serve as his vassals.
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The second, explores the regional distribution of folk religion in Akita area, among them,
this paper discusses the distribution of the faiths in Mt.Horoha called "Horoha-san-shinkoken".The
distribution of the faiths in Mt.Horoha was stretching over three districts(Ogachi County, Hiraga
County, Yuri County). Necessarily, between Akita Domain and domains within Ugo Province was
disputing the territorial rights of the Hausiwake-jinja Shrine on the top of Mt.Horoha. Akita
Domain especially fought to protect its the dominion of Mt.Horoha. Because, Mt.Horoha is forests
for protecting the source of a stream for the directly-controlled fief of a feudal lord. Among the
domains in Ugo Province, The Satake clan held influence in various fields at degree. And, in
organization in the Edo bakufu, also they were predominant.

The third, examines theShouzin-tai army formed by Mikinoshin MORIYA who was a Shinto
priest of the Haushiwake-jinja Shrine. The end of Edo period, this country was facing a crisis of
trouble both at home and abroad. The Tokugawa shogunate government and feudal lords
encouraged to founded armed forces which had a transcend social class system for according to
the conditions in each place. The religious people no exception to this trend, they were embroiled
in civil war. They had to attend the war that was owing to circumstances beyond one's control,
Mikinoshin MORIYA was one of them. The Moriya clan lost their position as the leader of local
Shinto priests by misconduct themselves. He formed an army called "Shouzin-tar'for attempt to
restore his clan's status. At the same time, it means of pledge one's allegiance loyalty to a feudal
lord. "Shouzin-tai" consisted of young man between 10s and 30s who was mostly low-class Shinto
priests. They also had a lot of problems and joined the army for serving themselves interests.
January 1868, Akita Domain ordered to "Shouzin-tal' to participate in a battle with the Shonai
Domains forces. The issue of the activity of "Shouzin-tai' members is the important problem
related with the distribution of the faiths in Mt.Horoha. There is, therefore, a need to further
examine this military movements and the relationship to Shinto priest domains within Ugo

Province.
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fFFERE 3 L Ok RO

SIRECThH D Fusarium JREITEBEFRIFNEGET 2 2 & TR ERAIIE ST, ZIRREED &
LCHhEEm N arv A EET S, N are  BITERRNICERY IAEN D & HERFEIER
ERIXE IO, TORRITERE L /25, Fusarium JEE G SN MEMRLO Y 278 8
DffERfEL LT, M) aTeriilesfast. C3 MEEAKLE R —ARNdD D, —H,
Fusarium @& O FtERE & U CIX C-3 LT v FALEER TH 5 TRIL01 12 X 2998 L2326 T b
D73, AWFIEE Tl Fusarium B E HARICIT D72 7295 m bt & L C C-4 (b a 3 Thoi s
ZEEFERLTEBY, TOMYERITRIZDo TR, Y a7 CERERITE T O A
TORELNHNETHD £, EERNICBO TSSO M) 272 OBEICRD ZEbH D
72O, TOMETEETHDH, I CARIIIETIL, F graminearum MAFF 111233 ¥£0 Tri5 i&/x
FB LW Tr101 & -ER (FgA TrisA Tri101) ~O feeding FEBRIZEBWT Y =7 & U fdkE
ROAFERL L OB ORIEEZ B E Lz, N aT v ERERRT D VERELE T TH D
Tris i+ 52 LT, BFIZ M) aT v 2AEELRNBOD, ZOMO h Y a7 & AR
FITEFITE < 72, feeding EERIZHH L7z, £72 TRIIOLIZL>ThVartr C3 a7 k&
FbT HZ & THEbT 5700, ZOMBERFEBET S 2 & ThRFERZERS LT < L,

1. WFEJ5E

AWFFECTlE C-3 MLIIEAGIL D & 5 HT-2 toxin 33 L N C-3 2.7 & F /W HAHINA % & Te nivalenol (NIV) %
M) artby 5fzRE L LT FgA TrbA Tril01 \ZIRMML ., ECFHAOESZ B Lz, oz Y
a7 RN A REAPE - R ZITV NMR @ ic X5 FEES MS/MS ZHifs Lic, S5, 818
AR Z 72 MTT assay (2 &0 MR EZ TG L7z, £z, BEICHE STV D trichodermol @ C-4
MECFERIZI VT, & pH TONMUKGFRDIEE Z 0 09 SN2 K 0 BlbE RO e 2 il LTz,
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2. WHERGEE L OECROBEEL

F graminearum —FEiB{n T-AEERE -~ HT-2 toxin #SINOFER, HT-2 toxin @ C-4 fZIZHEA LT=
FlbE (4 Cd 5 HT-2 toxin-4-glucoside (HT-2-glc) 737% H 7=, Fg A Tris ~OUWMO#EH Tt HT-2 toxin
D C-3 (T EF b L7z 3-acetyl HT-2 toxin G HITWDH I LD, Tri101 BIAFHEEIZ LD
TRI101 Z¥EBLTE T, C-3 fiL7 & F/UEIZ L D853 L M@ T ISR & L Tl BV &%
Z6nb, HT-2-gle 1T KREAE - BKEIZ XV, NMR IZ X2 REB L O#EMinz - MTT assay
IR DEMEFM AT o7z, TORE, 77V a3 Th2D HT-2 toxin KV b5 0NIHEHRE D 50341
JAFEMEDMERNZ & D3 oo Tz,

F7-. C-3MLT B F bR ZET NIVR MU a5 U RINO#ER, 15-acetyINIV (15-ANIV) #n7»
51X 15-ANIV-4-glucoside (15-ANIV-glc), NIV #1755 1% NIV-4-glucoside (NIV-gle) 234FEW & LT
Bonl, LorLliens, C3 AT eETF KoL NIV Z MY a7k ThD 3-acetyl NIV
(3-ANIV) I L 3,15-diacetyl NIV (3,15-diANIV), 3,4,15-triacetyl NIV s o1% C-3 (7 & F
JVIERHINGD NIV RECHHRIIG 50T, F graminearum MAFF 111233 ¥R D& EPEM DI AEPE S U TUD
72o I Z T, 3-ANIV #7513 NIV-gle 35 L Y 15-ANIV-glc 73, 3,15-diANIV #1225 1% 15-ANIV-glc
NENEN SO, MATFgATrs5 ~D NIV %~V a7 ORINTIL, F graminearum MAFF
111233 RO FAELAFEW T 5 4,15-dIANIV B LN 4-ANIV BAEFES N TR Y . EERREKEZT- 5T
Wiz, b Z &0t C-3MLIZT B F VIR L T D AREE TIX C-4 MEHHAR G H AU < < HE
513 TRIT01 OREERIZREE —Offmiitg & LTl < 2 & 3 HEZR T& 72, NIV-gle 8 XU 15-ANIV-gle
(COWTIIREAPE - FRAEHL <. NMRICEDFEENRTE TWRW ), ABFFETH S L7z NIV O
C-4 (iR ARTH D LHER SN DL EWIE MS/MS & — oL OHERITH D, LiavL, BRRITIE
NIV & C-4 fiHER Ak & B ROBRIZH 5 C-3 (MilEAIATH 5 NIV-3-glucoside HFEL TEY |
Z D MS/MS /3% — 1% C-4 iz NIV FEaA R L L L T %, % 2T LC-MS/MS % vy, TR %
THTZEailBh, FHR T AY Y FIZEBWTEERMEZ 03 2ZETHT N TEL, Lo T,
Z OFCHEARIT, BEEN NIV-3-glucoside T72\W\Z & /RIB X 72, HT-2 toxin IRINEERIZIHBWNTEH C-4
MEFANGE LN T2 b H 0, B o7 NIV BHEH R C-4 fECFHACTH 5 L HEHITE 5,

U a7 EEHADZEMEIZ OV T, trichodermol 45 pH IZ TG &7, ZORE, KW pH
T MY a7 BB ERST2b DD, C-4ELFERITIZ D X % Th 5 2,4,12-trihydroxyapotrichothecene
WEFESNTZ, ZOZEnD, Zhay NERIEIHERICZETHL Z LR shiz, ZomEOEN
#, F 7=, trichodermol kL ¥ &K -7z,

3. SBOMRIZET 2 E 72 1 X RER

SHOMTEE LT, RIFFETH L. NIV REFERO KEAERS L ORERZITV, HERES
MS/MS 7 —4# DAFERZET oD, 7T F=FIALEHNTHEL, ¥/ a~v 77 4 —IC
BOWTHRZITON, N a7 VERFRITEE 0 IC WD, BRI ARE - B2 BT 0E
DD, £z, BREEZITOHYBERICOVWTIHIRZ GO TEY | ZORGEDRLHAEEZEZ D, b6
12, BLBEAR O 22 EMESCEM I T B AEEMICOW TR ERIEETTH> 2T, M aTkuic
LDBOLREMETDL LM TE LD,
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Summary

Fusarium graminearum, an infamous filamentous fungus, causes Fusarium head blight by
infecting important cereals and produces trichothecene mycotoxins as secondary metabolites.
Trichothecenes cause serious symptoms, such as alimentary toxic aleukia (ATA), diarrhea, vomiting,
etc., when human and livestock are exposed to them, so their control is important in both
agriculture and public health. When plants are exposed to them, they form glucoside conjugation
with trichothecene at C-3 position in order to reduce its toxicity by increasing hydrophilicity of
toxins. In contrast, fusaria detoxify trichothecenes by TRI101, a 3-O-transacetylase. However, in
our laboratory, we found out that fusaria have an alternative detoxifying mechanism, glucoside
conjugation with trichothecene at C-4 position. Hence, close examination is important, because
trichothecene glucosides are difficult to detect by conventional detection methods and can be
hydrolyzed in vivo to release its aglycon, resulting in recovery of the toxicity of original
trichothecene. Therefore, the purpose of this study was to verify detoxification mechanisms of
trichothecene, acetylation at C-3 position and glucosylation at C-4 positon, and we performed
feeding experiment of Fusarium-type trichothecenes to F graminearum MAFF 111233
gene-deletion mutants, Fg ATri5 or Fg ATri5ATri101.

As a result of using HT-2 toxin as a substrate for FgATri5, 3-acetyl HT-2 toxin was produced.
However, when HT-2 toxin was fed to FgATri5ATri101, HT-2 toxin-4-O-glucoside, which is a
glucoside conjugate at C-4 position of HT-2 toxin, was obtained. The structural identification was
performed by NMR. It is considered that TRI101 could not be expressed due to the disruption of the
Tri101 gene, and the attenuation of trichothecene toxicity by C-3 acetylation did not work, and
glucoside conjugation worked as an alternative mechanism. The results of feeding of NIV-type
trichothecenes were follows; 15-ANIV-glucoside was produced by feeding 15-ANIV, and
NIV-glucoside was produced by feeding NIV. However, by feeding 3-ANIV, 3,15-diANIV, or
3,4,15-triacetyl NIV, glucoside conjugates with acetyl group at C-3 position of NIV-type
trichothecenes were not obtained: NIV-glucoside and by feeding 3-ANIV, 15-ANIV-glucoside were
produced while by feeding 3,15-diANIV, 15-ANIV-glc was obtained. Therefore, it can be inferred
that glucoside conjugation at C-4 position and acetylation at C-3 position hardly occur
simultaneously. It was also highly likely that C-3 acetylation by TRI101 is more dominant

detoxification mechanism than C-4 glucoside conjugation.
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A study on family support in the ACT for mental illness
—From interviews with family members over the years —
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Summary

To 6 families who use ACT and 4 families who do not use ACT for the purpose of clarifying the
relationship between the family using ACT, the person concerned, and ACT and the change in
the mental attitude of the family. We conducted a survey for 7 years. I conducted three
interviews and one questionnaire with my family. We interviewed 7 staff members and
conducted 2 questionnaires. The research method was a qualitative analysis method.

Survey I: We surveyed families who use ACT and families who do not use ACT.

We investigated and analyzed according to 6 categories. There are 6 family members using
ACT. Two of them completed the ACT program, two were calm, and about 70% were on their
own. All six families had a relationship of trust and security with ACT. On the other hand, the
two family members who did not use ACT were mentally stable. One died two years ago and
one could not be contacted. 50% of the parties were stable. The two families were connected to
the service organization, and 50% were calm. As a result, the family using ACT was superior
to the family not using ACT in the independence of the parties and the mental attitude of the
family.

Survey II A survey was conducted to clarify the factors of changes in family mental attitudes
that were clarified in Survey 1. Twenty-five categories were generated and analyzed.

First, the basis of support is trust. There is a need for a person-to-person relationship. It was
verified that [multi-occupation / self-contained typel, [careful response without a limited
period], [viewing the whole life], and [flat relationship] are effective as conditions necessary
for the relationship of trust.

Secondly, it is difficult for the parties to connect to the service because it is premised on
[understanding and convincing of the personl, or the parties rarely request the service from
themselves. It became clear that it is important for ACT to learn through long-term
relationships with the parties, their families, and sometimes colliding with their families.
Third, it became clear that ACT [continuing to believe with the family that the parties have
power in a long relationship] was a factor that brought about a positive change in the mental
attitude of the family. The long relationship also worked as a positive factor for families who

did not use ACT.
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Improving Efficiency in Public Firms and Amending the Local Public Enterprises Act:
Empirical Insights Using Individual Data
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F—U— R/ Of[A a7~ v F 7 Propensity Score Matching (PSM)
@& oM Data Envelopment Analysis (DEA)
ORI 7 1 7 4 7438k Stochastic Frontier Analysis (SFC)
@H TN = A3V Local Public Enterprise Act
GG EFE  Water Supply Management
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[ Propensity Score Matching and the Estimation of Efficiency Improvements in Public Firms:
Amendments to the Local Public Enterprises Act and Empirical Insights Using Individual Data |
The 57th Annual Conference of the Japan Section of the Regional Science Association International,
2020. (FXXZ A bV [PS = v F 2 7 & T INEARZE DN RME T — #U7 2E ARSEE O U & h == Pk
FBOREBERIZONT—] )

fFZERGE 3 L Ok SR O 2
1. #FEE
ARBFFE D FEREAHT O EMZEE L T, FHREAFHIA ¥ — 21X 2 2O A% — 24 <Scheme 1-1, 1-2>,
<Scheme 2> LHERLIIL TN D,
<Scheme 1-1> 17 AERFEIZ L DK FEOREDORIE : APEMMOL RO ERITIZHED 575, K
WFFEIT I W TR RMERE (2 W Tl AR TERY 22 “BERT IR R 2 B D O . F 72RO WE FIEIL
K&EL 2 E N, RERFDHEOAN L — g VAU —F BT DEFEEOSH & LTI
& U 7=af& 0 8miE (DEA:! data envelopment analysis) &, #&E R0 B O B K S REIIZ BV TH
B LR 7 1 7 4 7% (SFC: stochastic frontier analysis) 2MUFRAZHIE FiELE S TH
Do ETBRITITRRLIREFEATINHY , AR TIX, 37 A N » 7 FIEO WK IHTE (DEA)
ROWNIANT A MYy ZHREEOMRN 7 v 7 4 7o08E (SFC) 2V 5708, IO AT v 7L LT
DEA ®/3Z * MU v 7 #3552 R0 %, DEA I3, 28R & 0 D BIROSE L% 8RR+ 5 & SFC &
bl U TR & S JIE SN DMEM D H U | FRZEHP 2N OIZHIERZEN BB SRV EDRERT 6
H%, £72DEA ZH VAT, OFBIZE L TIE—EZIE LTz TCRSET /L] &, Q@BIRIZE
L CUNHER]ZE (CARMFSE CldilEi) ZE L7z [VRSET V| O 2 OO0 EBBET VERET H, @3
DIC—EDEEREZERT DD OFEAENDINT EHETPEENE W ERET D [EAFEN
(input-oriented) €7 /1] | @WZ LT —EDHRAED F CAEERNPREVIT EEMRIRMERmV &
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RET 5 [EH$EM (output-oriented) E7 V] D 2 O%FET H, £ LT, TNHDIREZMAED
VB ET L B2 THRAFRNE VRS €7 /1] 72E) ICTOWTHIHFAEREONREZHIET 5,
<Scheme 1-2>AWF7EIL, T FE THATSNZHEOR D THIGAERZEEOLIE] | FHICYUEIZ X
DEHEEORE LOEAICEAZE S, BEOFH & L TREEDHREE I 5, THTAERZE
SEHEED R L D72, SRk 23 FEEICHIT A B R EERITEHE 2 UOE L, £ OWIENE DAL 26 4
FEPRENOHA & 72 oTe, AFEEITRAEHFEEFEORE LD ZORELPKE S REITEE
hH2 T\ 2015 4R (H27 49 A 30 H) 1 ZOokiE &l o BARMZRNGRIZ, O AdVE A4l
FEDRBELL - B M&FBT - MIEBEORELL, @747 LERIFIEFELL - BREOFHG, ORIEZEHEAN -
U—2ARGHEAN, @OF v vy a7n—3tHEOEA - BERASEORELETH D,
<Scheme 2>HiE:® [Scheme 1] IZBWTHIE INT-AEFHED CRS T /172 HNZ VRS T 4h
LRFOLNTNRET — & & E TR AECEEOREASOE (BARICIISFHEEOYIES) &
DRERERICONT, #ET 7 2RI T 2 KRS FiE, OEMA 27~y F o7 (PSM:
propensity score matching) . @IPTW % (inverse probability of treatment weighting) . @Iel)F4y
Wr 41 > (RDD: regression discontinuity design) %% HWCEIEOHT 2179, X612, BEICSER S
ni=. 7245075357 (D-in-D: difference in differences) % MV 7= Sasaki(2019) O R ¢, &bt TiEK
1E& DORREREZET D,

2. WFERE R L OO

ARBFFETIL, NEREPEETD 16 KONLRLEEDTNLREOIPOFEEZRY LT TH=EE
MEFT DRI, 2T A M) v Z7HEEE L TERTE 20#& 085 (DEA: data envelopment
analysis) Mo, ZORENBHELNTZNEFEDORME L MTAERZEESE (Bl XS FHRYE
BOE) O & OREFERIZCOW T A 27 ~ v F 7 (PSM) W ToHhainz biviz, DID 4y
Hr&EH L7z Sasaki(2019) TIXA B RENGRO LAV Do 1203 RBFEO 58T Tl s A s B 3EED
BENANEREDONFEMYUGEICFHFE L TN D T EARENTE Y | Sasaki (2019) L ITRRDFER L 2o
TWb,

3. SBOMNFRIZIIT D8 £ IR A

AR, FEh STV D AR FERER & <Scheme 1> 123 TEHA S L7280 & ORIRBFROH
L ZOREZFALNCL, & BITHITT NERREDRZRIELE O T2 OFEHEHR DA & skt & o
BEPEA B 5202 L7\, BIRIE, & DF BT S o G A E A OUOE TR A IZITAZITH
H05, M BIZIZETH Y, THURFEZ T2 B8 L7 A OO RER DS 462 55O BARK) 2R BUR
REERBDLTETH D,

<Summary>
Improving Efficiency in Public Firms and Amending the Local Public Enterprises Act: Empirical

Insights Using Individual Data
(1) Outline of research

The quantitative evaluation scheme in this empirical study consists of two schemes, <Scheme 1-1

and 1-2> and <Scheme 2>.
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<Scheme 1-1> This study deals with the most standard "technical efficiency," and typical
measurement methods; the data envelopment analysis (DEA), which was developed as an
application of linear programming, and the stochastic frontier analysis (SFC), which was developed
in the field of econometrics.

<Scheme 1-2> This research focuses on the amendment of the Local Public Enterprise Act. As an
example of law revision, we will deal with "amendments of accounting standards for local public
enterprises" by the Ministry of Internal Affairs and Communications.

<Scheme 2> (1) Efficiency data obtained from the CRS model and the VRS model and (2) the revision
of the Local Public Enterprise Act (specifically, accounting). The causal relationship between (1) and
(2) will be empirically analyzed using the typical method in the quasi-randomized test; (i) PSM
(propensity score matching), (ii) IPTW (inverse probability of treatment weighting), (iii) RDD

(regression discontinuity design), and so on.

(2) Research results

[ Research presentation ] “Propensity Score Matching and the Estimation of Efficiency
Improvements in Public Firms: Amendments to the Local Public Enterprises Act and Empirical
Insights Using Individual Data,” The 57th Annual Conference of the Japan Section of the Regional
Science Association International, 2020.

[Abstract] The present investigation considers an empirical scheme to analyze the efficiency of
local public firms. Here local public firm's utility is defined as “the sum total of the water supply.”
In the context of the propensity score matching (PSM), we discuss empirically whether the
amendments to the law improved the efficiency of public firms. The analysis in this paper shows
positive results, which are different from the negative results in Sasaki (2019). The conclusion of
that paper was that the amendments of the Local Public Enterprise Act did not generate a
significantly better deal of water supply.

(3) Issues in subsequent research

The effectiveness of various measures for improving the efficiency of public enterprises will be
clarified by investigating the existence of a causality between the public measures and the efficiency
measured in <Scheme 1>. Furthermore, I would like to discuss the relationship between the public
measures and regional characteristics. For example, an amendment to the Local Public Enterprise
Act may be valid for Region A but invalid for Region B. Therefore, the subsequent research will be
planned to provide the policy proposals such as “detailed measures” that fully consider regional

characteristics.
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The Concept of Taxable Income in Digitalisation of the Economy
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Summary

The digital economy (e.g., GAFA: Google, Apple, Facebook, Amazon) make huge revenue in
many countries, but they pay a little tax because the income of digital economy can’t be
recognized in each country and there is no PE (Permanent Establishment) in each countries.

The tax challenges of the digitalisation of the economy were identified as one of the main
areas of focus of the OECD/G20 Base Erosion and Profit Shifting (BEPS) Project, leading to the
2015 BEPS Action 1 Report. The Action 1 Report found that the whole economy was digitalising
and, as a result, it would be difficult, if not impossible, to ring-fence the digital economy. (see,
OECD (2019), "Programme of Work to Develop a Consensus Solution to the Tax Challenges
Arising from the Digitalisation of the Economy”)

OECD made the proposals about digital taxation, but USA (GAFA are in USA) denied the
proposals. The international politics has affected on the international taxation.

And this study examined that the concept of taxable income will change in the digitalisation
of the economy.

It will change the concept of “delivery” in the digitalisation of the economy. The concept of
“delivery” is the important concept of recognition on taxation. But we can’t recognize the
shipment of data. And data can be duplicated, so it’s not used as a criterion of transfer.

In addition, the duplicatable of data derive the expense recognition problem. Taxable income
is calculating by deducting expense form revenue, because the calculating is means to enable
reproduction. If data can be duplicated, there is no reason to deduct it.

It is difficult to capture the income of digital economy, but revenue (or sales) is relatively easy
to capture in each country. This idea includes the OECD’s proposals. However, it is no longer
income taxation, but size-based taxation. If revenue is used on income taxation, it is an
indicator of the allocation of income. It is hard to reach a consensus as properly allocation of

income on tax jurisdiction.

151



HEM~A 7 VT L ITBITFDA L HNLAIN AL —TF ¢ F v MEEIZBIT D5

Research on mental health and safety net construction in social minorities

WIPEREE R B R AR SUES AT L5 F)

WFIEHI], 2020 42 6 A 25 H~2021 43 A 15 H
X¥—U—F/"O~A/ U7+ Minority
@ HAEAN  Foreigners living in Japan
@fFH =Y 7> Korean in Japan
@A H# L~/ A Mental health
OFPfEE  Mental disorder

2020 4= E A {14E 525,000 H

WHEREEFad KO NS E#R

« #3C (EFeff ) ‘Compound Discrimination and Mental Disorder in Korean women in Japan : Based
on an interview with a Korean welfare worker’ [JhiffEE22A0%8] 5 63 5. S KFHEFEE.
2021 4 3 H

C VRV T L HENC—Y R ORE ORFEEFITN T D3R (2020 £ 12 7 13 ABAME) #EE (2021 4F
4 HOVRFEFITE)

cFRFER ER 2 ) 7 U MEIC BT 2 A0 LR E - BRRIEIZ OV T
5 27 B2 AL A rh R R 2R = 2020 4F 11 H

- FRsER TEAAEANCR T 2 BRBEOBUIR EE—AER 2 ) 72 hhé LT
%5 40 B A A EY S, 2021 4F 3 H

BFZEREE R K O R oA S

1. WFE 1%

AIFFRIZBNT W~ A 2 VT ) Lid, AR - RIE, Y=o & — AR, iR, HE
BER WO F R SICB W THEMICDEE OSGHIZH 0 | F B ERRERR 8% 51T D3I
HHNOIEZERR LTS, —MICHEEl~A 2 VT 41%, £ TEHEBRVWALEDLEID B A NV RAEST
9 <, FHUCER L THEMEEZRIEL, OV TIEERICESTLE IMRIE NI EXNMSN T
%o BRIZBITDEHNMNEN « A=y VHEMATHLHER 2V 7 2 b H5TIERV, ABFSE TIXFERER
WAL LB LT, W/AEZOR I T TNDA LA KEHEE, BEMEOEGEZH LML, £DR
VHENANIA =TT 4 Ry N VAT AOBEEED S UM R o7,

Wl LT, fERa ) 7T A L Ea— L, 74T 0T 4T 4 2 < D BRI
BRE A HZ NIV AL DRREICOWTHERZ Lz, £72/EH ) 7 UV EFEMKICBWTI A 7 A MY
—ZHLE LAV E N~V AR R EEDEHERVREZ B o7, FRCAENX, FER =Y T
YOHRTHLED~A VT 4 ONEICBINCE LM ESEZH T FER Y 7 U LMEn 51 584
ZERIDOBLR & IOV T ST LT,

152



F72AENE, 2020 4F 12 HICBIfE SN2 v R YT o THMNEIC LV —Y 2R OFE O RSP T 5
KR B ME LT FERAMEAN O T E B EFOF T L FREOBEAIMEE WD Z LA E oo TN D,
ZOZ PR OKRE 2 AL, TR EB X TR S 2 BAEBENEE 2o Tnd, 2
O LTCIRBLSER LT, fEASMEADN 7 L 3 — /UKIFEICE > 72 0 . & OO KSR (R RS D m
DESHIEHIN TS, EHAERABIOSNEL—YDOFEL b0 EA2RB /25 2 L%, #
/G T2 B DR ZAEMDEIIEE DT OIIINATH D, ARV T ATEREROHERERE LB
W E - BRIZOWTREN RS, TOASABERBEWVES L o7,

2. WFgERE I K O AR O

SEEITE UTIER 2 U 7 o MEOBER 0] & BT DWW CIGERMI 2 36 2 o 7o, Z ORFFERR
% &2 EEFR O Compound Discrimination and Mental Disorder in Korean women in Japan : Based on
an interview with a Korean welfare worker’ ZA{Emk L C. MERFHEFHNOLEH SN TS [
Mt 5E] 5 63 75 (BRI & 2021 42 4 ARPITE) AR L, ELFERONEZ, 5 27 B
TALRIRE SRR PR e 2 (2020 4R 11 A) 12T [TEH = U 7 o &thic ki) 286 20 L smlEE - A
BAREIZOWT) OBHETHET D L L HIT, F 40 M HASEMESS (202143 A) 12T [fEH
SNENICET 5 BEMEOBREFE—AEA Y 7 2L E LT 2K L, £, ZOFRIH
DXV R YT N BNEIC =Y R8T O RTFHEFITKRT 5 3% (2020 48 12 H 13 A BifR)
L, TOREELZRFITETHL (2021 4 4 AT TIE),

3. SHOWFRIZIIT D £ 7o 1T R A

AN IT DRI, T OB B WIINTE R 2RI LA ENEFRE DT 20 En ) 2 &
Thb, EZTHHEEOHINPOHLNERD | B ROONDFEERICONTELD D,

O EH] OFEHD A H N~V A « BT HR— |

7Y AR—r X RCLIBRIHEOANCLLYAR— Thbd, —IZ, X HEED~A 7
UT o EREWIEE, YEHIT DEERIEARDRPOICTERN ] HMARIZELATHWDSIDITTHY, 2D
RIZBWTE TR — MIGREMROKRZ RN ERVELEEZLNTWD, Ziut ITEHR) 72Tl
RNTHA DD, BT ZMED, BHICIEBED, 2L TervaT <A/ VT 41liTkesvar
N=A VT 4D, FLFTOM, SEIERTGICHD AXIIFZZDANTBIMAOENRH Y . ZTZE
NOAEE TR ALELE EBbbiLd, (TEH] THY ., 2 OENENDONHO NT-H A ICE
WEED H O BT R— MEBIRSMLETH D,

@ [MER] OO TWwobOERE)

AAfERICIXE, B, REFEZERLS RS TWobLOERE Bdbsd, LNLED LZROT
b, (TEH] 11X TTER ) W2 DMARH Y, AAHSIZH L SEIERMREORP2LTLHED
== X% LT RWEEBZ N, (TER] 255l L TWobLO&ERE] (HDHVNEE A—Lip L)
NULETH D,

@ [fEH) HIEEKROS

IR LT L 9C, BARDEE - s (g EBlor— Y282 [(TEH]) OARETHRIL
B, VS T EIFHEFEEES, BETKAMAZ RS SNEHFHENENS ZEThDH, HAMRIZ
XAEBEESR D L5, TER) ODOANEE S, HE5WIEKANMAZR S hl-bn s
V=07 %BIRIOGNPLETHD,

153



@ MMERZ Ly RU —722ERE « KB 2 507 72O DT - IHETEE)

~A VT A DERSAI T ) BT LEDOOE DI 7 =J1 -« 4T A (Clinical
Bias) &5, 7 74y TR T 5 ~A /7 VT BRI LTEMOIY 27—, HOHWNEISFE
SFE R DN 2 DL AT VA Z A THIRITIC L 0L U D EREHETCREBEDEALDZ L ThH D,

ARSI TTER ) Sk 2 BAUESCEZRIERR SRR S FET 5, THURERESCI Y ' T —,
KEIRDO N2 BHS TN Z T, SARELEE T2 [{EH ] Dein /-4, B OIFEICK L TF
ENRA T Z O AL Tholeb LEELEITHAI N, TOLEXERERSHIU Y U 71E TR ©
1370 T80 OWREZIZ-T 2 LiloTLEITHAH, [HER] ORPOA  H )L~V 2 DR
B A FFo 7o ({EH ) 7L R —REMRHI T BT — IO DIV EZ LHBBHE TH 5,
® SFEIFHRMYMAEEET D AMOEK
ONb@FECORMYVMAE 7 7 VT — L2 2—F 4 32— M TDAMBNRNZ & i2id, BT
A—bb TWOLOER KRS HEH - HEISEN D EBTE R, ARSI CIChLIERT 7
7T LROBERRERIEZIERA LT, g (EH) ISHLZY, (fEH) 2558 L LA OFiEE
DOLDTELTHL, 29 LERVMEADMLETH D,

PLEOSPEERHESE L ThITF o b, 5%IE. 29 LEHEERMEZ EH T X S 572508 %
EDHTNEENEEZ TS,

Summary

Zainichi Koreans is the term for Koreans living in Japan. "Zainichi" is represented by the characters “7£ H”
in a kanji. The character "7£" means "existence,” while "H" means “of Japan” (Nippon=Japan). The
combination is "Koreans living in Japan." There was a time when Koreans occupied the majority of the
foreigners who lived in Japan. "Zainichi foreigner" was synonymous with “Zainichi Koreans”. In Japan,
"Zainichi" includes a unique nuance, therefore over the years it has acquired a special meaning referring to the
descendants of Koreans who were brought over to Japan as a result of Japanese colonial rule of the Korean
Peninsula. Among this group, some have been in Japan for close to 70 years. Up until the early 1980s, the
population of Zainichi accounted for 85 % of all non-Japanese residents in the country. It can be said their
existence was absolute. However, after the mid-1980s, many ‘new comer’ foreigners came to Japan to live and, in
recent years, the ratio of Zainichi Koreans has declined to only one-third of all non-Japanese residents. In
addition, the second-, third- and fourth-generation Zainichi Koreans that were born in Japan have become the
majority of Zainichi Koreans in present day Japan. First generation Zainichi, who were born in Korea and came to
Japan, only comprise 10 % of the total Zainichi population, their social position and identity in Japanese society is
quite different from those of born in Japan.

According to Selye, stress is a condition characterized by a unique syndrome consisting of various changes
induced in biological tissue in a non-specific manner (Selye, H. 1956-1988). “Non-specific” is defined as what
can “occur in any case.” When a state of tension develops within an individual due to an internal stimulation
which can be a physical or mental burden, event, or condition, or due to an external stimulation which can cause
stress, such stimulations are referred to as stressors. Stressors can be physio-chemical, physical, psychological,
environmental, or social. Selye defined environmental and social stressors as “social/cultural stressors.” For

example, he indicated that “cross-cultural stress” is felt by persons who are easily considered as unfavorable
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intruders by the receiving residents, such as immigrants and foreigner workers. These new visitors can easily
suffer from a lack of friendship or social contact because they are expected to follow not only the customs and
food (of the land) but also the general sense of life which is vastly different than their own. However, it is wrong
to view “stress=bad influence.” While “bad stress” can adversely affect a person when in excess, “good stress” is
said to help a person to grow.

Generally, when an individual is exposed to an external environmental factor (stressor), he changes his vital
environment to adapt to it. This is referred to as the stress response. Stress response is called a “two-edged
sword.” Tt is a biological defense function in case of an emergency, while at the same time it can cause various
ailments when prolonged.

Stress can be acute stress or chronic stress. “Acute” occurs when an event or in a critical situation suddenly
occurs. “Chronic” is sustained and continuous stress. Stress experienced by Zainichi Koreans as discussed here is
chronic stress which is felt daily as a Zainichi Korean.

Zainichi Korean women live with discrimination in Japanese society because they Zainichi Korean, but also
receive various forms of discrimination because they are women. With the problem of “compound discrimination”
in the background, Zainichi Korean women have a difficult time living. In this study, we empirically clarified the
current situation and impact of compound discrimination in Korean women living in Japan through interviews and

other means.
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Summary

Due to the mindfulness about privacy, the technological development like caller IDs, and
the household arrangements that both wives and husbands work, it is more challenging to collect
survey data in a traditional way, such as face-to-face interviews and/or self-administered surveys. If
the response rate is low, it is questionable whether the data are generalizable to the target population
even if they are collected using random or probability sampling. As alternatives to traditional survey
collection methods, online panel surveys and surveys collected through crowdsourcing started to be
used in marketing and psychological research. However, in the field of sociology where
generalizability is an important aspect of the data, researchers have been hesitant to use online panel
surveys and/or data collected through crowdsourcing. In this research, | checked how similar or
different the data collected via crowdsourcing are compared to Census data or data collected using
probability sampling.

| developed the survey questions referring to public opinion research conducted by the
Japanese government and statistical data such as the number of driver’s licenses or passports issued,
which the actual numbers are available. To check whether respondents read the questions carefully,
I also included a question that asked to mark a certain response. | collected the data three times in
the academic year of 2020 with 500 surveys collected in the first one, another 500 in the second,
and 400 in the third. The first survey was collected on Wednesday, a weekday, the second on
Sunday, a weekend, and the third through a different crowdsourcing company. | intended to
compare the first two to see whether respondents’ characteristics were different between weekdays
and weekends and the first two with the third to see whether respondents were different between
two different companies.

The third data have not been analyzed yet, but the analyses of the first two data sets were
conducted. The percentages of the people who selected the wrong choice in trick questions were
2.4% and 1.6% in the first and the second data, respectively. In terms of distributions of
demographic variables, crowdsourcing respondents overrepresented women, younger people, and
those who said they have a difficult time making ends meet every month. In attitudinal variables,
crowdsourcing respondents were less likely to express closeness to China and South Korea
compared to the respondents in public opinion research. These tendencies did not disappear even
after the data were broken down by sex and age.
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The distributions of a variable tend not to be the focus of sociological research;
sociologists are more interested in examining the relationships between two or more variables.
Further investigation is necessary to check whether the results obtained from crowdsourcing
data are similar to the ones obtained from representative data when the relationships of two or
more variables are investigated.
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Summary

Energy security is an urgent issue in the European Union these days. Especially from the
Ukraine crisis in 2014, Polish Prime Minister Donald Tusk (after 2015 he became the president
of the European Union) strongly insisted that European countries should have much more
solidarity regarding energy supply and its security.

On the other hand, the European Union has a greenhouse gas reduction target called the
Climate Change Energy Package, which has ambitious targets,against the backdrop of CO2
emission, for instance, 20% reduction by 2020, 40% reduction by 2030 and accomplish carbon
neutral society by 2050.

In this context, the European Union have to try to harmonize the two policy areas, which
means between energy policies and climate change policies. This was so complicated process,
because these two policies sometimes conflict each other, and such a harmonization have been
very challenging political actions in the European Union.

The European Union’s Energy Union began discussions at the end of March 2014 to converge
this. Since the European Union’s Energy Union is an ongoing event, policy studies have been
started to conduct, but few investigations have followed the political process. That’s why this
research work is very valuable not only in Japan but also worldwide, especially in the
European Union member countries. Moreover, despite the European Union’s Energy Union
being a priority in the Juncker European Commission administration from 2015, research
trends in Japan are biased toward technical analysis, not political process.

This investigation, funded by Enryo Inoue Anniversary Fund in Toyo University observes the
"political process of the EU Energy Union in the Juncker European Commission, asked "How
did the EU try to harmonize energy policies and climate change policies, which were originally
the authority of member states?"

It was examined as a new case of "separation of powers between member states and the EU".
As I pointed out in one of my contributions this year, in Akira ICHIKAWA(2021) “Resilience and
Weakness of the European Union’s Climate Change Norms in the Political Process of the EU
Energy Union”, the European Union’s climate change policies and norms have survived in the
EU energy policies. This is the most important conclusion in my research work in academic
year 2021.
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Elucidation of long-term durability of existing wooden buildings to which
seismic reinforcement of carbon fiber composite materials has been applied
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Summary
The purpose of this study is to clarify the long-term durability by conducting

structural monitoring of existing wooden buildings to which seismic reinforcement with carbon
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fiber composite rods is applied. The target existing wooden buildings are the existing wooden
buildings (exhibits installed outdoors) in Osaka. For the target building, the seismic retrofit
design using carbon fiber composite material rod as a seismic reinforcement member was
completed in October 2019, and construction is scheduled to start in 2021. In this study, the
following studies I and II were carried out. Study I was a method of verifying the validity of the
research plan by comparing the monitoring system of this study with other existing systems
(existing equipment of Toyo University). By installing a weight on the frame test body
constructed in the large-scale structure experiment building of Toyo University, the vibration
state of the existing wooden building was reproduced and the measurement was performed.
The measurement results were filtered below 1 Hz to process the DC component. Comparing
the measurement results of both systems, the same predominance (primary natural vibration
mode) is confirmed around 8.75 Hz. From this, it was confirmed that there was no effect due to
the difference in the measurement system. Study II was a method of conducting a building
survey of the target building before seismic retrofitting and analyzing the results by constant
microtremor measurement. For the measurement, 180 seconds of data was collected at a
sampling frequency of 100 Hz. From the measurement results, it was confirmed that there is a
natural vibration mode of the X component near 7.4-7.5Hz and 7.7-7.8Hz, and a natural
vibration mode in the Y direction near 7.1-7.3Hz. Since the X component of 7.4-7.5Hz is
confirmed to be predominant in the vicinity even at the natural frequency in the Y direction, it
is inferred that it is the natural vibration mode caused by twisting the entire building. The
reason for these natural vibration modes is that the building has an L-shaped plan. As a result
of the research, it was confirmed that the monitoring system of this research can appropriately
evaluate the natural vibration mode of the target building. The above research results proved
the validity of the research plan. In the future, we plan to measure the fine movements and

evaluate the natural vibration characteristics after performing seismic retrofitting work.
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Study on roughness arrangement for improvement of flow and swimming
behavior of fish in stream-type fishway with steep slope
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Summary

There are three sections of fishways in japan. Fishway sections are classified into pool
type, stream type and operation type. This study focused on the stream-type fishway. The
stream-type fishway can create various flows and is excellent in terms of landscape.
Generally, the recommended longitudinal slope of the Japanese stream-type fishway is 1/20.
However, there may be cases where there is not enough fishway length in the field. In that
case, the longitudinal slope of the stream-type fishway becomes steep. At this time, water
depth is low, and the flow velocity is rapid, making it difficult for fish to run up. The model
fishway width B was 60 cm, horizontal length L. was 500 c¢m, height H was 50 cm and
longitudinal slope ix = 1/10. The element of flow resistance used the column with a diameter
of 4.8 cm and a height of 15.0 cm. In this study, the column group were used as the
roughness group. The real fish used in the experiments were Ugui; Triborodon hakonensis.
The average body length BL was 8.5 cm.

As the results, the run-up ratio of the fish was similar to that of previous study. In
addition, the run-up rate was high in cases where the convex part of the roughness group
was directed downstream. This is because the raising effect of the roughness group is high,
so that the water depth is secured and the flow velocity is reduced. Moreover, when interval
of the roughness group was large, the run-up distance and time of the fish became shortened.
Because, the number of times that fish stayed decreased in the downstream of roughness
group.

When applying to the river site, it is necessary to consider the roughness shape
including maintenance. Therefore, it is possible that a simple prism is more suitable as a
roughness element than the cylinder used in this study. The simple prism is easy to catch
the flow, however peeling of flow is likely to occur between the flow and the roughness
element. Itis necessary to devise ways to suppress the peeling of flow as much as possible.
In addition, the installation interval of the roughness element affects the raising effect.
When applying in the river site, it is advisable to set the installation interval suitable for

the water quantity into the fishway.
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Summary

In this study, we aim to obtain the information of the dynamics inside the cell nucleus
under deformation. We developed image analysis methods in order to extract sub-micron
motion of objects under deformation. Specifically, we established a segmentation method of the

image in terms of a machine learning. We also designed several shear deformation cells, which
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enable us to observe the samples under different kinds of deformations. Notably, four kinds of
deformation cells we developed will provide useful data on the cell dynamics under deformation
as very powerful tools. According to a combination of these developments, we are able to
perform the microscopy analysis of the cells under deformations now. However, we need further
improvement of these analysis methods and deformation tools by following reasons.

First, we still need to improve a method for de-drift of the image. We are able to remove the
drift of the image during the observation and estimate micro-scopic displacement of the object
in sub-micron scale. However, we found that drifting of the image can be still serious issue for
the long-time observation. During long-time measurement, we could see vibration of the image
which remains even after the de-drift treatment. If the vibration of the image is in the same
order as the diffusion of the particles, it is quite difficult to remove the vibration because we
cannot distinguish the vibration and diffusion in the order of pm. We therefore need to develop
another de-drifting method.

Second, we established a method for segmentation of the images. By the segmentation, we
can distinguish different kinds of objects in the microscope images, which allow us to measure
the dynamics with high accuracy. In the present method, however, we have to iterate the
machine learning process for every image with different conditions. In other words, we cannot
proceed the machine learning process for all of the images all at once. Because of that, we have
a possibility to have an artifact in the comparison of data.

In the next plan, we will work on these tasks. Additionally, we will further improve the
image analysis method to extract the meso-scale distortion by applying the de-drift method
used in this study. These improvements will give rise to progress on the trans-scale image

analysis for the bio-imaging science.
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Diet analysis of contemporary Japanese based on carbon and nitrogen
stable isotope ratios
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Summary

Carbon and nitrogen stable isotope ratios (§13C and §5N) were measured for food and hair
samples of the Japanese. Three hundred eighty-nine foodstuffs were collected in 2020 in Tokyo
and Gunma, Japan. The foodstuffs were classified into 15 food categories, prepared as usually
consumed, and mixed to make 15 composite samples representing the food category (market
basket method). Similarly prepared market basket samples in 2011 and 2015 were also used as
samples in this study. Hair samples were two composites of hair collected in 2019 in a barber
shop and a beauty salon in Tokyo and Gunma, Japan, respectively. The 613C and 615N of food
composites and hair samples were measured by elemental analyzer/isotope ratio mass

spectrometry. Some of the §13C and §!5N of food composite (or food category) varied from
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composite to composite and according to year of collection. The 6!3C values of whole diet,
protein intake-weighed sum of isotope ratios of all of the composites, were -21.1, -22.0 and -21.5,
for 2011, 2015, and 2020 samples, respectively. The 65N values were 5.0, 4.4, and 4.4,
respectively. Diet-hair offset values of 613C and 615N were estimated by the differences in hair
and estimated whole diet 6 values: Offset estimates were 1.9 and 4.3 %o for 613C and 615N,
respectively. These offset values will be important for the dietary analysis and nutritional
research with hair isotope ratios.

In addition to market basket method, duplicate diet samples from 35 households,
collected during 2017-2018, were also measured for 613C and 615N for the alternate estimation
of whole diet isotope ratios of the Japanese. Mean and standard deviation of 63C and 65N
values of the duplicate diet were -24.0+1.4 and 3.8+1.2%o, respectively. The whole diet 613C and
615N estimated from market basket and duplicate diet had small but significant differences.
This may be partly due to small sample size of the duplicate diet (n=35) analyzed so far and
further measurement was warranted to have representative picture of whole diet §13C and 615N

of the Japanese.
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To clarify the mysterious osmoregulatory mechanism of elasmobranch fish
with reference to ionocytes in cloudy catshark embryo
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Summary

Osmoregulation is essential for maintaining internal homeostasis to ensure the normal

operation of cell functions and activities. In teleost fishes, as in most vertebrates, plasma

osmolality is maintained within narrow physiological ranges, equivalent to about one-third of

seawater osmolality. It is well known that branchial ionocytes are important osmoregulatory

sites for maintaining ionic balance in the body fluid. On the other hand, marine elasmobranch

fish, such as sharks and rays, maintain high concentration of urea in addition to Na* and Cl-
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such that osmolarity remains slightly hyper-osmotic to seawater. Ionocytes also have been
found in elasmobranch gill epithelia, but their ionoregulatory function is still poorly understood.
Two types of ionocytes, Na+/K+-ATPase-rich cell (type-A inocyte) and V-ATPase-rich cell (type-B
ionocyte), have been found in the gills of adult elasmobranch fish, and these cells are
considered to function primarily in acid-base regulation. In preliminary experiment, we found a
aggregate structure of Nat/K+-ATPase-rich cell in the gills of catshark embryo. The aggregate of
Na*/K+-ATPase-rich cell have been found in the gills of adult Japanese bended hound shark
(Takabe et al., 2012, Cell Tissue Res, 384, 141-153). However, the structure is more developed
in the embryo shark gill and the size is much larger than those of adult gills. In the present
study, we aimed to elucidate the ionocyte function in elasmobranch fish. First, we examined the
distribution of Nat/K+-ATPase, V-ATPase, Na*/H*-exchanger 3, which is known to be localized
in ionocytes of adult elasmobranch, by the fluorescent immunocytochemical staining.
Na*/H*-exchanger 3 is detected in the apical membrane of ionocyte aggregates in addition to
Na*/K+-ATPase in the basolateral membrane. This finding indicates that the aggregates of
ioncytes are involved in Na* and H* transport. Next, we investigated that 3D structure of
Nat/K+-ATPase-rich cell aggregates by three-dimensional reconstruction method from serial
sections. The results showed that aggregates of ionocytes looks bean-pod structure and their
distribution was concentrated on the anterior side of gill septum. Our findings indicate that the
ionocyte aggregates were distributed in the anterior side of gill septum and might contribute to

the ion regulation and acid-base regulation.
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Im/politeness seen in the benefit-oriented conversations
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Summary

This research aims to figure out how Chinese and Japanese show “Politeness” in their
conversations, focusing on the politeness strategies and face managements. In previous study on
politeness, many researchers refer to the politeness theory of Brown and Levinson (1987). However,
recently, there are critical opinions on the theory that points out that they are only analyze one
utterance or short series of utterances. Moreover, other researcher points out that other languages
besides American and European language, such as Japanese or Chinese cannot be explained by the
theory. It means we should have other theoretical frameworks. Therefore, this study aims to figure
out new aspects of politeness by focusing on the conversation between Chinese and Japanese.

Furthermore, most of the previous study on politeness focus on how people try to conduct
conversations “smoothly”, but when we pay attention our daily conversations, there are many
cases that smooth conversations are not aimed at. If we would like to understand our daily, actual
conversations comprehensively, we also have to focus on such a conversation in which people ignore
maintaining “face” and focus on other goals besides smooth communication. This study will focus on
benefit-oriented interactions such as business communication in which the main interests of people
are their “actual profit” and “efficiency” of communications. By focusing on this kind of
conversations, it is sure that we can find the new aspects of politeness.

In other words, this research aims at following two points;(Dto figure out the Politeness shown in
the benefit-oriented conversations, @to construct the new theoretical framework of politeness.

As a methodology, this research takes the “ discursive approach” which is firstly analyze the actual
conversational data and then construct the theoretical framework from the certain data. Therefore,
actual conversational data is really important in this study. Until now, several conversational data
and follow-up interview data already have been collected.

For now, business communication data have been collected and analyzed, but in order to
comprehensively understand our conversations, more data should be collected. For this year, I was
planning to collect the new conversational data, but I could not (because of the current situation on
Corona virus). Instead of collecting conversational data, I conducted the follow up interviews to the
participants of the previous conversational data. After collecting the data, I figured out the
difference of the understanding of “face” between Chinese and Japanese. Both Chinese and
Japanese culture have the notion of “Face(ffif(“mianzi” in Chinese and “mentsu” in Japanese))”,
but it figured out that they understand that differently. In the previous study of politeness , many
researchers have focus on the notion of “face” but it is new to figure out the notion of face and face
managements from the actual data. In the near future, I am planning to publish a paper focusing on

this matter.
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BEEAATHIFIED R v b T — 7 fiffr ~D I H

Application of functional analysis to network analysis
WFEREE AL ZREL (1 Mot i i s 57 F)

WFZe I, 2020 45 6 A 25 H~2021 43 A 15 H

X —U— N/ OBESRT Functional analysis
Q==2—INxry FU—7 Neural network
@Btk Machine learning
DI R Partial differential equation
ORI IC I FH Infinite-dimensional dynamical system

2020 FEEAATEE, 700,000 M

WHIEFER FaB KO NEERER
ESTRAE 'Y
+ Hirotada Honda,"On a partial differential equation based Neural Network", IEICE
Comex, vol.10 (2021), No.3, pp.137--143.
+ Hirotada Honda, "On Continuous Limit of Neural Network", Proc. of NOLTA 2020.
- Hirotada Honda, "A novel framework for reservoir computing with inertial manifolds",
to appear in Proc. ICAIIC 2021.
[mEREGEET)]
- Hirotada Honda, "Continuous limit of neural network", B HEEFS YV T 4
K£x(2020 49 A 18 A, AT A1 V).
- Hirotada Honda, "Approximating multi-layer neural network by an optimal control of
PDE", JSHEPE Y2 2020 4 220209 A 8H, T4 ) .
- Hirotada Honda, "On Continuous Limit of Neural Network", NOLTA 2020(2020 4
1HAITH, F742) .
- Hirotada Honda, "Continuous limit of neural network-based multiclass classification",
HAR% 74 2021 44522021 42 3 A 19 H, A 71 V).
+ Hirotada Honda, "A novel framework for reservoir computing with inertial manifolds",

ICAIIC 2021(2021 4 4 A¥FTE, 71 V).

BRI 3 L O R oA 2
1. WL
ARG TI, BEMRITIIBLAR N =2 — T Ry N U — 271 K D BRI QW TRFT 2 D 7o
2, RESUTD2O00HEBICOWTHRFZED. LIT, Th2nOQQ@& L TiLd#i7T 5.
O WRHT RO 7= 0 O E 5T D reservoir computing (2O T, HERK TS558 OHLGG
ZISHL, LRI, PoMERIOICEE LVHEENMZSND FEE2RELZ. zomE
ENE, DEFERRE & & LICHTEDHE TREDERE THT 513725 & 289 "echo state
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property”, 7¢HNZ, 1) 725 AJME S Zi5BT 51372 & % Th % separation property” T
H5. LT, BRI T 2MENEICOW TR T 5. FH—ICRRFTTIE, R0
Z e KBRIE 3 <, reservoir OIFHZEH) 4, £ 13 inertial manifold %A 7 % difseiksfi]
NFHRE LTHRE L. SOICSENTFRITD DEOWEHIEET -T2 &0 D, FERI D
e TH Y, TGO AIET LIRS T 2R —BIHFET 52 L, 225
IZRI—=DATME BT L TUE, ISR R0 5 2 DOMEAPTE O T2 2 & 2R
L, echo state property 237 S5 Z & ZHERAIC R LTz, £, HUEHFHRD, FSi
T2 TIEH D0, FTEDSM FIZEUW T separation property 95 Z L #FEHL7=. 22T
13312 Fourier Z8#41Z X 5 A7 kLB FCTOMOFAMZ v 7=,

¥ 1T, AL reservoir 23MiE D 115%% % inertial manifold FIZHE L CTHE LU 5 ®5D HiE
AR (nertial form) % 5H5E U, F 72 4550 HEEACRIZE £ 5 inertial manifold DFBL %,
% Ol (approximated inertial manifold)ZHi 4 W THUV IAAT. ZHUZ LV, AR inertial
form 2P U7 O FM HREAGR & L TRBLSH, L0572 T reservoir computing % F
EFRTHI LTI LT,

5=, AL TR ECR O RN E % H 7212 reservoir D/ — N & B3 2 0 A,

ATRLH P HRERCR 2 R IC B U CBlERU L L 7o 220 TR ZE N L, av Ba—X EToE
WEEFREE Lc. ods, YUikEn AR D, JLO inertial form 2372 3 HEE 2/ L T 5
Z & A HERBIITR LT,
ZE=a— TNy NI —ZIZXDBEAVFEO T vt X%, di) R mmss s LT
IRLL, RITAOICHR O FELARE L. UEFIEE, 2018 FIZEFRSHE NeurPS ICTHES
7172 NeuralODE OREZILGELT-H D TH D, Neural ODE WRILTE o=y hU
— 7D MR = REWERFIETHD.

AWFFTIZONWTIE, B2, 77 70EEMBOMR R E L TREFRICHTES L TWY
%”graphon” DB HWC, =2 —J /Xy U —7 Ol E & 2 7-. 2z kv, Hi%
graphon = TOIRM D RO R@EHEMEE L =2 —F %y N U —27 O8EIfEZT
AR BL L 7.

FAZ, Ry U= 0% — RORBBIZHY T2, AiCIERIARM s 7RO MO ReH K
WHIFE L —BMEDREAZ1T o 72, £To, YR R0 i il I BA%z2 i) L To
BEERFEEZEA L, EOREMOTFIEEZ R LT,

AT, RiRAEcEEREIC B 2 EEEED 7 LUy v o B O R R 2 S L, R/
Priciff a3 5720 D%y MU — 7 OELMEFHITHEY T 5B OEH T VTV X L% gradient
projection method % HWBEGRIVIZE T 5 & & HIT, @Mz T HESMEE L TOES
AEREZR LI, £z, AL T Ly ¥ =G M ETE O BIEZEML2 ZERDICE T 5720 D+4r 5
o, 72N L2 ZE#ICRT 5 2 & OFEHZ T o 7.

FEVC, FERIERAEREAT DM R, FRCHFRERROMm AT 2 LIk Y, FrEDSM:
TIZBWT, AIREENAERN—BIMER>Z L, AT VT Y ZLDIR L — FOFE
MAFRETH D Z &, BLOREDEF T A —F ~OIERFIRDUCHOWTH B NIZ LTz,
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2. WrERGE I KO OB
O REEGHMEIIEROA) : B EEESE 1, NERRTE 1IELREESSE, 4 A).
AR AZIER L, 2 FED S BATMEEN AN 7 —EOYEEIZ 2T, python ETO
FAER B RFCIT I V1T o72(7 H-10 A). F7z, TRIC X &S -mm A &R % G SCIo i
DEFE L7 (6 A#HE, 11,12 HICETi 2 A > M ISR EB L0 R &2 IEH. BIEAG ).
FIZEBATI~OIR BTV, Adeft & EESHA~OBRA2 A) - 8IRE6 A) &Rz L.
@ BREETMEIETEROR) :
BEFMXENRIGELl, ARMEERESE 1, DERR 4 (ELEERESBIT).
AIREZE =2 — T V% v b U —7 Oy FRERIC L 28R TFEE R, —Eo%E, SESEO
FHAAZIZHEA L, 2o, NiEFERO H 2 Bl X3 H), &Eailt & FilfamsGE
~OFER (8 H) - B2 H), EHift & EESH~OER 6 ) - 8 8 A) #F7/- LxE1
H). F7o, BFHIREEME £ L O (3 AR, BiERHT), A/ \—RfmT 7 7 O
TR 2 i 5 FIEIC DWW T, graphon BiEa 26 H L CTIRE L, BRI =2 —F L X v
NU— 7 B84 5 AR L- (3 AEH, BifEdsit).

OO & bEEFRETCTr v 7 FEDOSCHRIZ DWW TR &2 16 H L TR~ DOFRIER 21TV, MR 7o 5
WEEZITo T2, F T SUERIFICAR G ZTEH L CETOXEE =T, EREZEDT. R,
BEEFRTOLDOERETXTHEBILE-TEY, KPREAEMIEATERLLEX TS, [
2, ZAEOBELRDONTNELEZXS.

3. AH%OMRIZIIT 2 RE E 7 XA
S, MEFEOOI L, ZEBRAN~OYLEFEL a3 Ea—2 FIZFEEL, BRMIZHEST
HT L, EBMOT —ZITK L THIEFERAZITO ZERETH D, £, BUROHE IR
F—HWETHICEE > TWDH2, BEMICEHEOTZFERT L Z L, LN AZNICH
ET 2 12D ORISR O A LB TH 5.
@ ZHE==2—I V%Y V=7 ORI TR L DELFECONTY, aryta—4 Lo
FAE L HUEERR, A OLE=a2— Ty U — 27 L OV TOlEE, ITEUEE ORMR
FEAZ 59 %. F7-, universal approximation property (2B DR, B X OFTEOME &%
HIL2DIZET L0y NI =27 DA =NV OEHTIEZOWTHRNELRZIT) TETHD.

©

Summary
In this study, we discussed the machine learning theory based on functional analysis. We

summarize the two perspectives of our study as i) and ii) below.

i) We proposed an application of the theory of the infinite-dimensional dynamical system to
reservoir computing, which enables us to attain two desirable properties: a) “echo state property”
and b) “separation property”’. The echo state property signifies that the reservoir loses the past
information with the elapse of time, whereas the separation property indicates the ability of the

reservoir to distinguish two different input signals.
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We proposed the formulation of a reservoir as a dynamical system that is guaranteed to possess an
inertial manifold; subsequently, we demonstrated that such a reservoir possesses both the echo

state property and the separation property in some relaxed sense under certain conditions.

Using the inertial manifold theory, we projected the original system on the inertial manifold and
obtained a system of finite-dimensional ordinary differential equations (ODEs hereafter). This
system, which we regarded as a new formulation of the reservoir, possesses the desired two

prescribed properties.

Moreover, we found a time discretization of ODEs for this system that is suitable for numerical
computations. We have summarized these insights in some papers. One paper has been accepted for
publication as a proceeding of an international conference, which will be held in April. We will work
on the implementation and numerical computations of our method in a future study and also extend

our method to longer-range predictions.

ii) We proposed an approach that approximates a neural network as an optimal control of a partial
differential equation (PDE hereafter). Although the idea is based on the celebrated proposal, i.e.,
“neural ODE” raised in NeurIPS 2018, it carries forward the information of the network topology,
which the neural ODE lacks. Using the emerging theory of “graphon,” which is a continuous limit of

graphs, we devised the continuous limit of neural networks.

Thereafter, we formulated the optimization control of PDEs that approximates the functionality of
the original neural network. Based on the theory of functional analysis and PDEs, we demonstrated
the well-posedness of the PDE, unique existence of the optimal control, explicit representation of
the Fréchet derivative of the loss function as well as the functional class to which it belongs, and

upper bound of the convergence ratio of the proposed algorithm.

We have summarized these insights in some papers. In summary, one paper has been accepted and
published in a journal and another one is awaiting publication in a proceeding of an international

conference. We have also discussed our results in four academic conferences.
We will work on the implementation and numerical computation of our method and the

comparison of the result with that of the existing neural networks in the future. We will also tackle

the study on the universal approximation property and the theoretical planning of neural networks.
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RIENEZ 6D B A7 4 A FEBUZ[AT 7o BRET B Bhfl i Ok 52

Automatic control of the office environment to enhance human creativity

FefkEE A sk (I Bol 5 AR i das 2 )

WFIEHI], 2020 42 6 A 25 H~20214-3 A 15 H
*—U— K/ OAIEM R E Creativity enhancement
@47 4+ AEH:  Office environment
@A T4 =i A7 A Online conference system
@H v Rl Sound control
a6 Conversation promotion
2020 fFEAATER 773,000 [

e /ot KO NEEE R
® MWLM : AL TA L ETARBORPIIGE CEREO BB AR E LA,
INTERACTION 2021 (% 25 [El—fix s NEFHRLEH v R Y 7 L) 2P-06 (H
SRR 202143 H 11 H)

i s SIOP SEONT'E DL =
1. BrgEHE
AMFFEIE, FAERFZIZFEE U TR A 7 4 RZE[ CTOEFR, £ D% TIT i L XD =#
ORI EEBEL, AT A CZEEITRIRAICALE ST TV 223, 2020 4 2 B ORI
manFROYEREZOEIMLEZ T, AT ETAEHOLE TR L L CHDDL I L L
k._ﬂi@%ﬁ®%n—/~vw&bf ANEANEDaIa=lr—vailBilr4r 7408
AERBOEYMOREBEENKRES AT SO THD. LrL, BE0T ST IAREN S
xﬁ IZEDL->TELT, ROEOIBRLEDTHS.
& N LOETIE, —ERHEINICIRE ST FE TE BT RMIITY Z L TixR<],
B NOEMBRRE S Zm BT 252 ENMNETH Y, ZANFERIS, Fl-RRBe1
N— g NIORND.
BELTIombEr I HTHE, ANEAEDaIa=r— g v OPEMEm ENEETHD.
FORHIZ, BE (L& 23k, &) oREE P —5TE 02 TGRIEL, ZhicESn
TEDHITWDAPRFCER L RWERICREZHBHIET 2 FEL L D5, DF0 T20Y;
ORBUTIE T T, KO RERBREEIC/2 5 L9 ICBHICHIET 5] LWH HIETHD.
MEEEDDEBERELE LT, 2GR LA T7A v ETAE#E Y AT L (Zoom, Google
Meet %) TITONDI—T 4 VI REHBLMRIC, [HEENOV VK (FESLEEER) 0%k
ZEICHEL, ZRUCESNWTH Y T4 U ERENICIN DY U7 REHIET 5 A7 L& B% L
7o, B, 22T [H oK) EEATHDOE, ABIOFRET TR JEIRREOME R E, 4
TA UEHENITIN D EZ TN TEHEL LD LTS,
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2. WrRIERGEE K ORER OBEE

WFERGB TR DB Y TH 5.
2020 £ 6 A 25 H~2020 47 HK :
F7 4 AW E LT IR FEOTEMECICBEE T 5 Uk A R KO
2020 4= 8 A#)~2020 £ 9 A K :
PLRBNCR A TRE 2R FRE FIEOMER L OV, F0 T4 VEH Y AT AL a#HT 2B+
LHEE, T ONERICHL ESE VT AL A MY U REHET D 720 ORh RN 7KL
¥rlz, WHR A T4 2 A7 I (Zoom, Google Meet %) TEIET 5 Z & OER.
2020 4F 10 A 9]~2021 4F 1 HK -
R AT AOFHN & SGE. EBEOF Y T4 URETHATAZ EICL Y, HEEmoiB
meAEE. BARMIZIE, oy RERIZBIT AT A—% (Z=— A2 - T FDOIHDKE
MR E) HHEHGEOTRbZ L.
2021 4 2 HRK~20214£3 H 15 H :
F L L A% OBEDIRES

o)
FEHFBLORRT.
@

FRR DR E 2 LLFICHAT 5.

e S i AR s JroEA
< =2 i~ !
//7\/ BRI A=A -‘§ T BT
| -U— /\ B— ) { e P
e P
/ >\ el with a weak prior (higher KL divergence), which is better for reconstructions and i
— — j/j/{/ 05 start magenta | stop magenta
/ ASSAIET | | 547> [\
DI3A4T 2~
D3AF b wa o
-~ s+ B8]
A FE{E L e ‘ b A R
(0.2 JlsuelE
I Y—

X 1. A7 LOHEE
X 2. BREZHIE 7 7 A 7 > b iEjHE

1 BT AT LAERROMEE T, X 2 (3BRERIE 2 747 FoOBEmEEITH L. K1 LM 3>
DORERRBER I DA T4 iV AT A (Zoom, Google Meet %) Th v, AN DERELHIEH
7 TAT N EBRESHT— N0, BB LIEb O TH D, BRI 747 0 ME, (AR
R1a—PL LTRBEVAT LIBML, KFEECPELRNSZORMITIE LT, KFEV AT A
23 L CEREE S BGM Z# HEIIZEMN T 28y a7 Z 88 LTEET 5. SFoiE = b, K
B 12— LTEMT 22 ERLEE L RWGAIL, FEO—YRELDY T4 7T 2 M
RKCEESYE, VAT LANREHT LI TV RE, Z20a2—FHENRENTLIE BREOFRE) |
Sy ALTHREW.

Borfrth— N1 Web h— 77V L LTCT 7V —va 71— TU—7 Flask THIEL T
BY, TOV—NIT 7R LIT 7 UYRERERIE 2 2447 el b RERIEZ 7472 b
I%, WebAudioAPI Z/HWTH Y TA VX7 AT M EOY D RERGT 5 L &I, R
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WIS Ty v Rekiti+ 5. 72820, SN THORES bRV E X2, HERIZ BGM
AT 2 FEOMENRRETH 5. &W?ﬁ%ﬁﬂﬁbfdf‘?/ RO L kY D ROARIE

BRI 2 A4 7 >~ £ JavaSeript 7'v 77 A&, BRESHTY—/N L Python 7’1 75 L Thy
HET5. ENENOT a7 LN ED XD R AT 20T IS U TES ISR ATRE
DT, 5%, RVAT LXK, SEIERTNVNIVRALEERT L7200, 779 hT7+—LE LT
FIMFRETH S.

7B, BIRFRCEELLLEREEROT VY XLE, NEBRORM (—EDORY 2 — LB TD
IRefH]) S —ER (72 & 21X 30 B) fev o & S ITHEIIZ BGM 2 AT 5] & o Bz b
DTHDH. BGMIZHONTIE, SO UOEMLEZ 10 EREOY U K (EOE, BOFREDER
B, —MRARA T 4 ZAOMEE, 77 vy 73 Y), £, NTHEEZ AW BEEd T A
77V & LTARMEI TV % Magenta (https:/magenta.tensorflow. org/) DOAPIMOH L THD.
5@](?@’74’7’7U7&Fﬁb\“€b\é®i A%, 7 AEREM AR R LKTET TIERS, R

WS L THEICE LT 20U FZAEVER L TEHTHZELTELTNDLEOTHD.

SHOWFTRITINT D £ 7o IXREE A

ARFFEHMICB W CER LD TK Y AL—X(2aIa=r— 3 VNA| ﬁﬁ/74/xm
REZEBT 720077y N7+ —Ah] THY, SRIIZDOT Ty b7+ —5 BT, EREIZE
JFERFEEHAL, %EEA%%ﬁ%%ﬁféﬁ%%ﬁ@@é:&ﬁﬁ%&&é.éEK,%ﬁ%
REmER Y, VT AOERIZKT 2EAFREE LR T ETHD.

MEO—2 L LT, TITAN—5BE LU AT AOEBFEOKRFNH D, i
BHERNOY T Finh, EOXDRFREZME LS 2 TH—NZHE LY — ETH ﬁﬁéﬂ
EWVIT XTI FyOFGFHER D, T, SHICVAT LAENET D 9 2 T, AHFENTH -
TSP Ty FET TR, KHV AT L2ANOHRRENRREOMG G MLBEIZRDLEZEZXZTND.

Summary

Use of online video conferences is rapidly increasing. There are various usage styles such as
official meetings and private chat sessions. Some meetings have a rule among the members to
turn on the video, and some meetings have opposite rules. The audio is turned on by everyone
in some meetings, and in other meetings, it is turned on only while the speaker is speaking.
Sound and silence in online conference rooms which are very different from the physical room
affect the user impressions, and some people say, "I feel nervous when I have to talk" and "I
can't stand the silence when a conversation stops”. The effects of background sound (noise,
background music, etc.) in face-to-face conference rooms have been studied so far, but in this
study, we focused on the background sound of online conferences. Our system is a platform that
can automatically insert appropriate background sounds in real time by monitoring the volume
change and the sound frequency analysis in the commonly used online conference systems. It is
implemented using JavaScript that uses WebAudio API and the server-side function to analyze
the sound data. The algorithm to decide the timing to start and end the background sound is
changeable flexibly, and we are planning to investigate appropriate sound control to make

online conferences more comfortable.
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FEREHIA~D T — A 7 ZENIT K D HER TR O SE8L T HEM:

Feasibility Study on Urban Shrinkage
by Introducing Green Infrastructure to Non-Residential Area

FEfEE INFn wHE (17 Bl s 1 Bl 55

AFFERIE], 2020 4= 6 H 25 H~2021 43 H 15 H
F—TU— R /O ZJV—rA7F Green Infrastructure

© #miEdfEE  Urban Shrinkage
@ AEDOE  Quality of Life (QoL)
@ AHjE  Depopulation
® FEE{FE#IE  Non-Residential Area
2020 £ A2 A148,2,000,000 [
WHIER R R KOO R R
< 44 P HAGHEATEC RS - 2FEKE 202149 A TE
WFgeRai ks X O S o
1. #MF9EHk

HB T IAE IR R D E R\~ K - TRAET DIFFAEHA~D 7Y — A 7 THAOE FXEIR OB
FEHELT, (1) 727V —rA 77 CMT 5 CiidE, (2) HPEH T A7 A (Geographical
Information System : GIS) 5 —# _X—2DOHES, (3) AEFEDE (Quality Of Life : QOL) (24
L7 r— MR L EEARLEEE, AN LT,

2. WFFERRE S L OV O

(1) SCikanA

WEAREEEIC B & fix, 7 ) —2 A 7 T ICET 2 URRE A 1T o 7o, AU AR L TV 2T
WBE TV = A7 T OEANCBEET 2T L LT, BBk #EIESE L LT 2016 F»
5 2018 AFEIZ i S A7z THERER TR 1T 2 7V — 2o v 7 3 FH IR O BRI ) i BRI B 9~ B BF 98
TiE, MBRERTHICRBIT D7) — v A v 7 AR OB O D7 L—Ah T —7 % KED
MRS A2t & LT, CHGRA., BT Y U 7FRE, BIHEAER E2B U T, oL Tnd,
BARAZIZ, KEOHGRE T E LT, 74 T7FA 74 T7HETF baA Mlizgic, 7V —r A
TR D EHE, FHE O EEE VR — b3 D 70 O A, FERIAH] 72 E & BT A —L (b
yTHET ) A — v GRRNLAT v ) OFLENLIE - BETLTWD, F7o, BlHERIC
FEDREEHREEHKL T ) =2 A T T OESi - ~ 32 VA MEROMEMZERERZ 2 LT D
ZOMEIX, RFZERERR L CWDL T Y —2 oA 7 TEAIZ iéﬁ%wﬁgAﬁ%ﬁéLTzEk
RV V=oAL T7TORMKFT VA ZtmEt - 98 - BT L ETRIOBDEEZHILD,
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(2) GIS 7—# X—ADIELE

HHIBHRL ) — A 7 FEANICE A IREDS I 2 — g VA ERT HT-DICNEL 2 5
AN, EE, BRI, KEAAF— N~y 7 Wik, 1> 7 7D GIST—#X—2LIal
—a VOEMBIIHNEREREEZT A7 by 7 PC R Lz, £ 1 ICELEER®R (ELmE)
POAFARER GIST—4 D95 b AMEICEET 2 B2 b0 bDERT, 2L K D BRI 4
DT —EZNAFTTEXDLN, 10FFIBRITTHLT — X B D LT — X OFEEIZITERSH Y . o8
2179 ECIE. ZORICHBIEELUTOMER DD, 7V —r A7 T0EANGREEZER L ZITHE
TLRDEROOEDTH D KH - PHEBEHOT —Z X 2018, 2019 4 THEAVITH L\ b O 23 UE(
STV

F 1 EEAERH D AF AR GIS 77—
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— 5
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MR IREREER (pt, In, 2012) . 1A X UMK (pl, 2005) . il (100m grid, 2009)
Z L (pt, 2005, 2014) . {#1)Il (pt, In, 2006-2009)

HIE : A - AERVE (250m grid, 2009)

[+ MR - RS (100m grid, 1976, 1987, 1991, 1997, 2006, 2009, 2014, 2016) .
5 T il - HRHE 45 (100m grid, 2009, 2014, 2016) . HHUFFHZE (= KEBHHPE) (50m grid,
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B 2015) . /NMEZIX (pl, 2010, 2016) . R IX (pl, 2013, 2016) , A (pl, 2013)

X I K - B R (pt, 2012) . B SECEMGBREFT (pt, 1, pl, 2010) , T4 SEF 5w X Ik
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s
o
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BHae QOL D 50 b JEEE ORAFIZEED D igx D & BHEE L OBk, 7Y —2 A 7 ZHADY)
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3. SHOFRICKIT iR £ 7 XA

AEFIE T, BIRH 22 RO BBV T & 72 D T — X IUEEC B OATRBRBR Ik 2 lifi
BAET L7007 v — Nl EERE LT-, Shix. EANREH E CHEIITE R
EEFE QBRI T AEBLOEREZ | W< ONET A EZYTID THRFNT L EEBIT, i
LEREEOTHICEHMA L TZ Y —v A 7 T OEABNFEEDAEEREICE 2 20K %, EAEM
ICEDEVWEZEL TN LTS ZERHFETH S,

Summary

We are here concerned with the feasibility of green infrastructure practices in a
non-residential area, where residents will relocate to other regions by implementing an urban
shrinkage policy. The Japanese national government has provided several kinds of cost-benefit
analysis manuals for infrastructure development projects related to urban and transportation
planning. However, it has not offered a cost-benefit analysis manual focusing on green
infrastructure. Therefore, this study's final goal is to develop a methodology to evaluate the
impact of green infrastructure-related policy on the residential quality of life. We conducted the
literature survey, examine data availability and GIS-based database, and performed the
questionnaire survey on residential quality of life.

As the result of the literature survey, the academic research entitled "Strategic Green
Infrastructure Implementation in Shrinking Cities" supported by JSPS KAKENHI Grant
analyzed the strategic implementation of green infrastructure in shrinking cities (Philadelphia
and Detroit in the US). Site scale green infrastructure implementation methods and city-scale
green infrastructure policies and planning are analyzed. This research will help examine green
infrastructure-related policy scenarios to be quantitatively evaluated in terms of social,
economic, and environmental aspects.

The simulation for cost-benefit analysis of urban shrinkage and green infrastructure needs
the GIS database and simulation platform. We examined some websites providing public open
data to collect GIS and statistical data. National Land Numerical Information is valuable
publicly available data, including municipal boundary, natural hazard map, land use, land
price, urban facilities, road, railroad station, population projection, etc. These are very useful to
evaluate urban shrinkage and green infrastructure. For example, the natural hazard map was
updated in 2018 or 2019, and the land price has been updated every year. However, some of
them have not been updated for about ten years.

We conducted the questionnaire survey on residential quality of life to estimate individual
weights for the residential environments. We collected eight hundred respondents, of which
residential region is Kyushu region, and examined the residential environments' current
situation such as travel time to nearest urban facilities, green space, natural hazard, etc.

So far, we collected GIS and statistical data to evaluate urban shrinkage and green
infrastructure and conducted the questionnaire survey on residential quality of life and its
simple tubulation. A further direction of this research will be to work quantitative evaluation

using collected data and estimated individual weights for residential environments.
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The Socio-ecological Factor Inhibiting or Facilitating Second Language
Use:
From the Perspective of Relational Mobility
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@ala=br—var communication
QBRI & relational mobility
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rigsf s (2021). BEFRFEENME S H AR A O 953E Willingness to Communicate (25- 2 5% fE4& 0B
FAFE, 37(2).
Ito, T. (2020). The influence of networks of general trust on willingness to communicate in

English for Japanese people. Scientific Reports, 10(1).

WFFERGE R K Ok SR O 2
1. WFgE5E

AHFFEE, BRI ENEDS B AR NOFREF I 5 2 5 BB ERFTT 2 L O TH 5, BURTEINE & 1%,
FEAERRRERTH Y | FEEOMEADE O NBEFRCER 2 RINTE 5 B HE L RT, BRI
MR EWVERRIZW A AL, BB I 2= — 3 COREMmMEN & < REMEMROERER I
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DPERAT > TE M TIE, BIRIREMENE IR CTHIE STz, LasL, Boe®mEIc ks
FEWEDORIE Tk, MEMEMIRICL > T, FIUBEICWD A2 THRIZENMEL2E0LT 0, Lo
T, ARITBT D A2 DR &R ORE ORBA e KE S 2RI BEAEREEIE (Oishi, Rothman,
Snyder, Su, Zehm, Hertel, Gonzales, & Sherman, 2007) (235 H L. #ulifio L~L CRMRFRENME %
HE LTz,

BARMIZIE, BAROFTHEMESE W G &) SERWIR GiHEZ2 L) GBA - AR, 2017) @
AARNERGE LT, A T4 AEETEEIT - 72, HEMERE WO A %1000 A &KW RO A %
1000 A (20 X225 60 XD B 1) Mktge L 7p o7z, FEEE X, BRAENEICET 2HE & 555
I 2= —Ta COEMEICETAEE, £ LU THEBMEICKDEET DL EEbN TN IEGEa
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2=/ —3 a3 ®H{E (Elahi Shirvan, Khajavy, MacIntyre, & Taherian, 2019) (2R3 5IEH T
bol-, 7rE, FHIERE LT, HESME OENFIL & R ZHE LT,

2. WIS L O O

PEORER, 7. BREEEOREWE SRWIRISER A2 1280 T, BREEMER E ORI
ZNRR G, BRBEEORWROGTMENRE Y B ARE N7, 2O b, AAFFHETEE
ATERDBNT, FERREE Th 5 BURIREIME D@ A AT 2 & MDD BTz,

F7o, BHRBENIED @O R EARWRICED A2 2B W T, WiEa I a =7 —T a VORI
DR BTz, BARBNTIE, PARIRENMED @ U Te A 2 13, ARV HBEIZ (T A2 XV 5EE =
Ra=lr—va COEBERENE WO FERERoTe, ZOREEND, HEO L~ THIE L7
FRIREMEDS EARANDHFED S 2= —3 3 VORI E L TWD Z ERSh- Tz,

WIZ, BRI R BT L2 LSO TWARFEI I 2= — a Y ORED, EWES fEmE
252 D BN T D0 E I ERG Lz, TOME, BURREINES E2SIUE ENDIEE, 955
AIa=r—YaryORENENRY ZLTEERI a=r—a VORBMIEDR EARD & D iy
RPN, ZOZLhD, FHIBICKIT D A2 ORFEa I 2 =7 — g COfEMEL BET
OB ER & L THENEIEL TWD Z &R,

3. SHBOMRIZIIT D E 7o 1T R A

AT TlX, RARFHER TH 2 BRMEMENS AARANDOREAI 2=/ —2 a VO BEER
LC, BB ET L2 LRSSz, UL, BRAEIMESEED ERERGEaI 2= —
3 VOBEREEDDOEA L MNITHR TRV, BRIBEMER S < 725 & B OME DS EEIT
727, FEEOMABE DORTTHRIML THREMAE EBMREES BB G LD, Lo T, MiEFmND
DOFHIC AL ZE U DR ENK T T 5 2 ERZ 2 o5, iHIREME T T 21220 C, il
WX T oaa=r—a X OREDN EATORREND 5, S%IT, MRS OB R B AdL,
BRI R e RGE A I 2=/ —2 a VO RGBEZRO DO ERGTT HUERSHTEA I,
PERDIGFEA I 2 =0 — 2 a VIFRITFEIIECHEE R ELHMERIZER LT b DR LA
DIVEM, ARAFRIZBERIREINE & W ) S BREOER Z Y AN S CTHRERH L L 525, B
FRREIEIL, AARTIHELS . 7A Y D TIEEEWE WS FAERELND 5, LIEITNS. BARADHEES
Sa=mh—va VORBBMEIXEWEfRRHEN TS Z LA BE 2 5 & (Yashima, Nishide, &
Shimizu, 2004), FEMRMEO @] FISIERRBENIED D> TS Z LR EN 5, 7272, thaiddE
LR &L ERNEDO LI ICHEBE LGS THRADHGEI I 2 =/ —3 3 » OFEMIEICE
BE B ZDOMNINELEHLNE 2o TR, S1%IE, FrE OFREREIZR W TR 7T 2
DNED D 2 0HIER, b LI~ A T AOREN & 5 0HER A RF L T 2 & T, BA
ANDFGFEAI 2= — v a U OFEBHES~ON NREZ 5.2 TS ERH 5,

Summary

This study aims to examine the effect of relational mobility on English communication
in the Japanese population. Relational mobility is defined as the degree of freedom to choose
interpersonal relationships in a specific environment. It was predicted that people in a society

with high relational mobility have more positive attitudes toward English communication. In
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contrast, people with low relational mobility hold more negative attitudes. Previous studies
have measured relational mobility with questionnaires; however, an issue with self-reporting is
that individuals can perceive the same social environment differently. Therefore, this study
measured area level relational mobility. An online social survey was conducted targeting

Japanese people living in prefectures with high and low relational mobility.

The survey revealed a difference in attitudes towards English communication between
areas of high and low relational mobility. Specifically, people located in prefectures with high
relational mobility held more positive attitudes than those in prefectures with low mobility.
This suggests that area level relational mobility may influence attitudes towards English
communication. Furthermore, the effect of area difference was mediated by confidence in
English communication, which is considered the strongest predictor of attitudes. This suggests

that confidence functions as a psychological factor in each social environment.

This study did not determine why relational mobility increased confidence in English
communication. If relational mobility increases, then interpersonal relationships will be
flexible. If people fail in communication, then it is easy to create new relationships with
alternative others. In short, evaluation concern from others decreases as relational mobility
increases, and the decreased concern increases confidence in their English communication.
Therefore, future studies should examine the mediating role of evaluation concern.
Furthermore, it is said that relational mobility in America is higher than in Japan. It is also
demonstrated that positive attitudes toward second language communication is low for
Japanese people. From these perspectives, relational mobility is an important factor to increase
attitudes. However, it has not been determined how these socio-ecological and psychological
factors interact and influence English communication in Japanese people. Future studies must
examine what psychological factors have positive or negative effects on attitudes towards

English communication in specific social environments in order to find an intervention.
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A comprehensive study of the behavior and decision-making of individual
Investors regarding securities investment
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Summary

We applied the Causal Tree method of machine learning to individual data from the
2016 edition of the Japan Securities Dealers Association's “Survey of Individual Investors'
Views on Securities Investment.” To do so, we use total securities holdings and defined
contribution (DC) pension plan membership as objective variables, gender as the
treatment variable, and household income, personal income, and age as explanatory
variables.

In the analysis of securities holdings, it was confirmed that women hold fewer
securities than men in six of the eight “leaves,” accounting for 81% of the total. On the
other hand, women in relatively low-income households with household incomes of less
than ¥5 million, personal incomes of less than ¥3 million, and relatively young women
under the age of 45, and women with household incomes of less than ¥10 million and
personal incomes of more than ¥5 million, held more securities than men. Employed
women in low-income households, and women in the moderate household income but high
personal income category, were shown to be more likely than men to invest in securities.

The analysis of DC pension plans also confirmed that men are more likely than women
to participate in six of the eight “leaves,” which account for 91% of the total. The complexity
of the system and the fact that, for a corporate-type defined contribution pension plan, you
must work for a company to be eligible to join, may account for this difference. On the other
hand, the “leaves” in which women are more likely to participate are those in which both
men and women are aged 65 or older and have household incomes of either less than ¥3
million or more than ¥15 million. In the lower-income group, the husband's survivor
pension is also low, so public pension is insufficient, and thus the women actively consider
their own retirement, while in the higher-income group, the men receive a larger public
pension and have substantial savings, so they had no incentive to join a DC pension plan.
It is also possible that this is because men did not have an incentive to join a DC pension

plan.
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Tracing business models’ continuous deviational change process
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Summary

This research aims to shed light on a continuous change process of business models,
leading to a divergent change in business models. Prior studies on business model changes
have assumed business models' inertia and have focused on episodic and divergent change.
Although some studies have reported cases where deviant models have arisen through
continuous change, we still have not acquired the whole picture of the process. To enhance our
understanding, we conducted a longitudinal case study.

We selected Secoma, a firm running a convenience store chain, as the subject of our
survey because we can treat this case as a critical case. Secoma has been changing its business
model from the dominant model continuously and radically. We can expect to get new insight
into the business models' change process by tracing this critical case.

We conducted this study in three stages. Firstly, we chose a framework to describe
Secoma's business model. There are no unified descriptive frameworks on business models
because business model studies have their roots in multiple research areas and are still
immature. It has been criticized that business model studies lacks cumulativeness because
each research develop and use its own framework. To avoid this problem, we search for a
framework suitable for our research purpose by reviewing existing studies describing business
models and chose the descriptive framework of Demil & Lecocq (2010).

Secondly, we comprehensively collected archival data on Secoma and described
Secoma's business models at multiple time point. This description makes clear that Secoma's
business model has deviated from the dominant model radically and continuously. Although
Secoma had developed the dominant business model, it gradually changed its business model
since the middle 1990s. It can also be characterized that this change was radical because
Secoma's current business model has two unique components that are inconsistent with its
previous business model.

Thirdly we trace the change process. This analysis reveals dynamics that induce,
spread and amplify divergent local changes over time. Moreover, these dynamics were driven
by two organizational forces that have been assumed as sources of inertia; organizations use
their business model as a cognitive frame and attempt to keep internal consistency between
components of the business model.

These findings suggest that business model experimentation, which prior studies have
presented as a prescription for business model innovation, may have side-effect: eliminating
drivers of continuous change, which could lead to a divergent change. We have already put the

above results together in a manuscript and submitted it.
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Summary

This research aims to explore the influence of the historical and cultural background of
Pearl River Delta (Zhejiang River Delta) to its legal system. Pearl River Delta region refers to
the area near the delta of Pearl river, it includes Macao, Hong Kong, Guangzhou, Dongguan,
Shenzhen, where serving as a leading role among the economy of East Asia today. This region is
culturally united and once was called the fragrant hills region. However, after 1500s, Macao
was lent to Portugal and in the mid-1800s Hong Kong was occupied by Britain. This turned the
legal structure of Pearl River Delta into 3 layers. In other words, there were customary laws
such as family law which had already exist before the rule of Portuguese, later Portuguese law
which was based on Germany law was introduced to Macao and British law was introduced to
Hong Kong. For example, in term of the Companies Act, the British Companies Act had long
been applied at Hong Kong. In 1984, a large-scale amendment was made and the content was
basically incorporated the amendment of British Companies Act in 1948 and 1967. Under the
amendment of British Companies Act in 2006, Hong Kong established a new Companies
Ordinance in 2013 and executed in 2014. This new Companies Ordinance was targeted at large
scale companies. Therefore, many small companies continue to follow the customary laws of the
fragrant hills region which allows some part of the traditional Chinese partnership which is
based on jointly funded continue to function even nowadays. Despite the fact that the region
contains particular different legal systems, it is positioned as the starting point of the “Silk
Road of the Sea” when China announced the “Belt and Road Initiative” economic policy in 2013.
This region is bombarded by the wave of globalization on legal system and seeking economic
integration with South China

This research had discussed how Portuguese, British and Chinese legal systems are
being blended together under the foregoing political and economic situations. The target among
the field of law was to examine and study the development of company law on management
structure from small scale to globalized large scale. Besides this research also took the
amendment of Hong Kong Companies Ordinance in 2014, the amendment of British Companies
Acts and the legal precedents heretofore related to Hong Kong Companies Ordinance as

research materials for examine.
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Summary
This study aims to develop indicators which describe feasibility of power generation from
incineration plants in developing countries. With such indicators, economical feasibility of WtE
(waste to energy) can be calculated. For instance, incinerators with power generation, which is
considered as too expensive in in developing countries, can be an economically feasible
alternative when certain conditions are met. Hypothesis is that the change in solid waste
quality and economical development makes this alternative economically feasible in the future.
Large cities in Bangladesh, Malaysia and Myanmar were chosen as case study cities. As the
first step, basic data on solid waste quality were scheduled to be collected. However, in FY 2020,
study could be carried out only in Bangladesh, where resource person was available, whereas it
was difficult to collect data in Myanmar and Malaysia because of COVID-19 pandemic. In
Bangladesh, data on the chronological change of solid waste quality was collected and analyzed.
The results were compiled into a paper “Assessing heating value of MSW of Dhaka city to
support WtE technology” and read at the 31st Annual Conference of Japan Society of Material
Cycle and Waste Management on September 16th, 2020. In Malaysia, originally field study was
scheduled, however, due to the pandemic, field survey was cancelled. In Myanmar, according to
the same reason and coup, resource person had to evacuate to Japan, which prevented the
progress of the study. In addition to WtE topic, similar research topics on solid waste
management were implemented in FY 2020 because of the reduction of research work on WtE.
For example, compost demand analysis in Morocco, people’s behavior towards solid waste in
China, and nitrogen mass balance of solid waste in China are other main topics. The results of
these research topics were compiled into papers, which were listed above in this document.
The research team has submitted a new proposal to JSPS on WtE research topic, which

would be successfully implemented if the pandemic is over in 2021. The research proposal
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includes the development of economical model which includes indicators to describe economic
feasibility of WtE in developing countries. The model can calculate feasibility of incineration
plants considering capital cost, operation and maintenance costs, sales of generated power etc.
The feasibility changes with time course because solid waste quality changes year by year.
Considering chronological change of lower heating value of combustible waste, the model can
forecast future feasibility of WtE in large cities of developing countries. The study team is

planning to develop the model and carry out case studies in Asian large cities.
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Summary

This research is planned to take several years, and will include literature collection and
literature survey, interview survey to understand the current situation, questionnaire survey
and analysis of the results, and further interview survey based on the analysis results. The
results of these studies will be summarized and a research report will be prepared.

This year, we collected domestic and international literature on labor productivity research
and conducted another survey of research in this area. As mentioned above, there is only a
small amount of recent research in this area in Japan, so we have established a path for this
research by going back in time and sorting out what previous research has revealed. In
addition, we conducted a few interviews.

In the past, previous research by researchers (especially those in the accounting field) has
considered labor productivity as [Output / Inputl, [Value Added / Number of Workers], or [Value
Added / Total Work Hours of Workers]. Of course, this is not necessarily wrong. However, can
these theories, which have been developed based on the manufacturing industry, be applied to
tourism services as they are? In particular, in the calculation of value added, it is considered
that there are outputs (i.e., benefits and utility provided to customers) that can be considered
as value added specifically for services (as opposed to manufacturing), and therefore a new
method of value added calculation is necessary. Therefore, it is necessary to calculate the value
added using a new method, and to measure labor productivity based on this method. And what
is the meaning of labor productivity in tourism services? The need to clarify these points was
recognized in the review.

This year, we conducted a review of these studies and also conducted interviews with two
hotel companies based on this review. The details of this study will be presented in a report at a
future conference and in a paper to be submitted to a journal, but in summary, it can be said
that the researchers and practitioners agreed that value-added needs to be understood in a way
that is specific to tourism services. In addition, this study considers revenue management and
target costing to be important. In the interview survey, the interviewees, who were
practitioners, expressed the same opinion on these points. In other words, this year's research
has helped us understand that the path of this study is compatible with practice.

In addition, as mentioned above, the results of this year's research have been published in a
research report at an international conference and in the bulletin of the faculty to which the

principal investigator belongs.

We would like to express our gratitude for this research grant.
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Effect of trace elements on the 1,4-dioxane removal performance
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2. WrgERkE R X OB o

1,4~V %Y O RE OB 2 IV, PVA RN DAk 2 fE (PL-P2), DL X B KR Y
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e L7z, TOfEE, P1, P2, Ul ® 3FEDOHEMKIZHOWT, 0.D.600 HDOWD A HeR S, HIk~D
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BUTZRER, WBKT O 1,4- VA4 F Y U OREIHR2IETL, 8HAICIT 1.8 mg LT ETETFL
oo ZOX O ITHRE OB TAABRIZ LY 1,4- 24 55 LB O Al EEME DR S iz,

LL, 8 HEND 1,4-V A ALBEMEREDME N 2N R ohiz, Z Ok, B{LRIGITFE
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DR ST, AR ELEOGIZAE 5 dimEE (NOg2) IREED EFITHE, 1,4- 4 %5 ALk
REME N 2 m s o iTe,

ZOEREWAHICT D720, [ESRBRRICEWN T, HMERRE L 1,4- V4 5 U afEEicon
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10mg-N Lt DS TIEMEIT A L 72, 85 OHEAEE R Tl, /77 2 M gEeme bR 12 LV NOx
ISR (NOs) ISk Ens, TD, FEHEFIKRERMETIIENEEZ LN,
AR EBAMO LRSI X0 HNRIERED FROFREENH D Z LD, BENLETHY,
BEELBEERO 1 SZ2MHT 52 LN TE T,

3. A% OMRIZIIT 2 RE E 7 XA

ARERIZL Y, Zffi7e PVA ®AR UHEEHND Z LT, BEkEEMNEBEENLTH I BT
&, L4 UAF Y A EYFRNBLTE DR A MR T 5 2 L T&E e, — T, MILBUSICfE
O HAEEE A A (NO2) 1T K D TGS 2 #E78 S 4L, LS ORIENEE TH L 2 L 3R STz,
Stk 1,4V F YV UREZREEL LT 21To &g, BETLT UV E=TREZZE LR
READBVIETH D, 20T, HaRFEPRTO 14-OFFH RELT E=T, U URER
EFEGLHRRE DA T D LB IR SN, £ LT, #EaBRRICE N T I b OBREIZ O
T KA, ZE LTZREROMN 2 BHf5 3, D%, JF/KF D Fe,Cu,Zn,Ni.Mo,Co,B,Mn % D
BULRREAET 22T, LELINDIWMETLREE L KARRERMEZH LT L TETH .

Summary

1,4-Dioxane is a toxic chemical substrate and major pollutant of water environments.
International Agency for Research on Cancer (IARC) classified it as a group 2B carcinogen, possibly
carcinogenic to humans. Environmental pollution by 1,4-dioxane is a remarkable situation and has

been detected in many water environments. In the United States, almost 30 million people receive
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drinking water with 1,4-dioxane levels above the health-based reference concentration of 0.35 pg
L1

Uses of 1,4-dioxane include lacquers, paints and pesticides as a stabilizer or solvent. As a further
source, 1,4-dioxane is produced in manufacturing processes of detergents or cosmetics as an
unwanted byproduct. The effluent from such kinds of factory includes 1,4-dioxane and is discharged
to surface water via wastewater treatment plants (WWTPs). Thus, treatment of 1,4-dioxane from
industrial effluents in WWTPs is very important to reduce the risk of surface water.

Biological treatment process is cost effective way to remove 1,4-dioxane from wastewater. However,
1,4-dioxane 1s persistent against biodegradation in general. Althoughl,4-dioxane cannot be
degraded by activated sludge, some kinds of microorganisms have high degradability of 1,4-dioxane.
Recently, it has been reported that some species of bacterial culture such as Afipia sp. D1
Mycobacterium sp., Pseudonocardia sp., Xanthobacter sp. and Rhodococcus sp. can degrade
1,4-dioxane. Therefore, development of biological wastewater treatment systems using these
bacterial is attracting attention as a practical use to remove 1,4-dioxane effectively.

In order to develop biological wastewater treatment system, immobilization method is most
important factor, especially utilizing specific bacterial pure cultures.

In the present study, immobilization method for 1,4-dioxane-degrading bacteria was investigated.
Eight types of porous sponge carrier made of Polyvinyl alcohol (PVA) and Polyurethane (PU) was
used for immobilization batch tests. Consequently, it was cleared that PVA porous sponge carrier is
better affinity for ,4-dioxane-degrading bacteria. Also, 1,4-dioxane removal performance using this
carrier was observed in the continuous feeding tests. However, 1,4-dioxane removal activity was
gradually decreased with increase of effluent nitrite concentration. 1,4-Dioxane removal activity
was seemed to be inhibited by nitrite produced by nitrifying bacteria. From batch experiments, it
was cleared that 1,4-dioxane removal activity was inhibited by nitrite. It was suggested that control

of nitrification is one of the important factors to obtain stable 1,4-dioxane removal performance.
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Development of a microfluidic tumor model based on 1PS cells and its
application to nanomedicine evaluation
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Summary

Microfluidic tumor models aim to reproduce tumors by incorporating tumor tissue cells
into microfluidic devices. Such a model is attracting attention as an evaluation system for
nanomedicines. In this study, we used induced pluripotent stem (iPS) cells as the source of the

cells to be incorporated into the microtumor model.
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The 1231A3 cell line was selected as the 1PS cell for this study. Microscopic observation of
the vascular endothelial cells after induced differentiation of the 1231A3 cells showed that the
differentiated cells were adherent and proliferating. The shape of the cells was close to that of
human umbilical vein endothelial cells (HUVECs), which are typical normal vascular
endothelial cells, but there were also cells that looked more elongated than HUVECs.

The microfluidic device was fabricated by the following procedure. First, a thin acrylic sheet
was cut into the shape of a channel using a laser cutter, and then laminated with another
acrylic sheet to form a mold for the microfluidic channel. The mold was then covered with
polydimethylsiloxane (PDMS) to create a PDMS substrate possessing a channel pattern. A
PDMS substrate without a channel pattern was fabricated by the same procedure, and these
two substrates were laminated by plasma treatment. A porous membrane was cut out from a
cell culture insert and integrated into the microfluidic channel.

The vascular endothelial cells derived from the 1231A3 cells were cultured in the
microfluidic device. The viability assay was performed by fluorescence staining of viable and
dead cells, respectively, and it was found that cell viability differed between devices even when
cultured under the same conditions. To simulate the stimulation of vascular endothelial cells by
tumor cells, we stimulated vascular endothelial cells with tumor necrosis factor (TNF-a) and
performed the viability assay in the same way, and the results were similar to those without
stimulation.

A fluorescently labeled dextran solution was introduced into the microchannel. Permeability
coefficients (P of the dextran were calculated according to the standard method and compared
before and after stimulation with TNF-a. An increase in P was observed after stimulation.
However, Palso increased in the control experiment using bovine serum albumin (BSA) instead
of TNF-a. In another control experiment in which HUVECs were used, there was an increase in
P after stimulation with TNF-a, and was not after stimulation with BSA. Therefore, further
studies would be required to reproduce the inherent barrier function of the vascular endothelial

cell layer by using iPS cell-derived endothelial cells.
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Summary

The purpose of this study is to propose an effective learning model that will help students
realize the usefulness of science and develop scientific ability and attitude, and to obtain basic
data for future educational research. Specifically, the research was promoted from three
perspectives.
(1) The "teaching methods" that correspond to the practices in STEM education have already been
established in the SD materials, and by using the "teaching methods" in the SD materials in STEM
learning, it will be possible to acquire qualities and abilities in a natural way through learning. We
aimed to transform the "teaching methods" into "learning methods" that learners can use.
(2) The EDT (Experiments Design Template), which enables the immediate visualization of the
principles (models), experimental designs, quantitative measurements, and analysis of results that
are the main body of the process of scientific inquiry and engineering design, facilitates the
implementation of the process in STEM education, and is expected to achieve remarkable results in
the acquisition of learners' scientific thinking, data analysis and interpretation, and expression
skills.
(3) International collaborative research with educational researchers and practitioners in
neighboring Asian countries from the perspective of SD has been accumulated for more than 10
years, and we have found common issues and common teaching methods to overcome them. There
are no examples of collaborative research in STEM education based on the accumulation of many
years of experience, and this will be a prototype for international collaborative research.
The overall framework will be discussed at the research meetings that our research group regularly
holds, and we will propose an effective prototype for STEM education by developing and improving
teaching materials that are appropriate for the development of qualities and abilities. We will
conduct empirical research and evaluation research, and aim to present our research results at
academic conferences and publish them in academic journals.
In order to realize our research objectives, we examined (1) the direction of emphasizing learning

content based on the context of daily life and society, and (2) the direction of emphasizing the
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verification and improvement of learning processes that are oriented toward the formation of
scientific abilities and scientific attitudes.

Specifically, we established a research group of about 15 members for this research topic, and have
continued to promote the research by holding regular research meetings about twice a month. In
particular, in this fiscal year, we established a remote meeting method for the Corona Periscope,
which enabled domestic and overseas research subcontributors and collaborating researchers to
hold discussions and research activities in unison.

On the other hand, our research group has also been engaged in SD research, class analysis
research, and practical research on mutual evaluation charts. We have also been involved in
research on the improvement of the qualities and abilities required of learners in the future,
clarification of scientific judgment and expressive power, and evaluation research, and have
reported the results at the Japan Society for Science Education and the Japan Society for Science
Education.

In addition, we published a one-year research report and distributed it to the National Diet Library,

Toyo University Library, and other related institutions to publicize the results.
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Summary

The 9th international symposium "Japan-China-Korea International Buddhist Academic
Conference" was scheduled to be held on June 20th (Sat) and 21st (Sun), 2020 at Toyo University.
under the unified theme of Regulations of Life in East Asian Buddhism : Vinaya,
Mahayana-precepts, Rules of purity (ginggui), and ‘Hiso hizoku’(neither monk nor layman)".
According to the original plan, as the co-host of the Institute of Oriental Studies (Toyo University,
Japan), the Institute of Buddhist and Religious Studies (Renmin University, China), and the
Institute of Buddhism and Culture (Geumgang University, Korea), this symposium was going to
be aimed at promoting international exchange through the presentation of the latest research
and lively discussions by having many researchers, mainly from each university. However, due
to the global epidemic of the COVID-19, it became difficult for all in these three countries to
travel abroad for the time being, and there was not enough time to prepare for holding an
international symposium online. As a result of consultation at the three institutes, it had to be
held in the form of a written conference.

Three researchers each from China and Korea, and four researchers from Japan wrote the
treatises, and commentators from three countries commented on each treatise. In this research
project, all the foreign language manuscripts including the comments and its responses have
been translated into Japanese. Then, in February 2021, the 9th issue of " Proceedings of the
International Conference on Fast Asian Buddhism", that covers all the contents of the
symposium, has been published and distributed. Unfortunately, this year's symposium could not

be held face-to-face, and we were not able to provide the opportunity to answer direct questions

from participants. However, the quality of the treatises published in the proceedings is not low,

on the contrary, it seems that there are more excellent treatises than usual.

Initially, this international symposium was started with the aim of being co-hosted by the
three institutes of the three countries for ten years based on an exchange agreement, and the
next year, the tenth, will be the last. We are determined to take all possible measures to make

this memorable event a success.
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Japan—Korea Comparison on Housing for the Elderly and Financing for the Elderly
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Summary

At the time of application, the research method was to conduct research on housing issues and reverse

mortgages for the elderly by having the principal investigator and research collaborator travel to Japan

and Korea, receive information from the government, business organizations, research institutions

(universities, research institutes, think tanks, etc.), and senior citizen facilities, and conduct statistical

analysis, literature research, and interviews. The research was planned to focus on legal issues (contract

law) while using research methods such as statistical analysis, literature review, and interviews. However,

due to the effects of the new coronavirus, we were unable to travel to both Japan and South Korea, and as

a result, all of the co-researchers re-considered the future research methods. As a result, it was agreed
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that this year would be a preparatory period to lay the foundation for the development of future joint
research, and that we would conduct a wide range of research centered on a literature survey from the
perspectives of the current status of elderly policy in Japan and Korea, the political relationship between
Japan and Korea, and the legal system (especially contracts). Specifically, it was decided that we would
first research and collect mutually necessary documents (books, articles, reports, etc.) and provide them
to each other via the Internet and mail. Then, we will organize and examine the materials, focusing on
the provided documents, as well as those obtained in Japan. In addition, since the main purpose of this
joint research is to conduct comparative studies between Japan and Korea, and there are limits to what
can be done with literature alone, we discussed with the Korean side and agreed to first prepare a
summary of the current situation in each country, deepen our mutual awareness of the issues, and then
wait for travel to become possible. First, the principal investigator summarized the recent policies of the
Japanese government regarding housing for the elderly and the changes in laws and regulations
regarding housing for the elderly, and then wrote a paper on the issues of lump-sum payments and
lifetime tenancy systems, which are important legal issues. The paper is currently being translated into
Korean by a Korean co-researcher. The paper is scheduled to be published in Korean in the Bulletin of
the Overseas Cooperating University (scheduled for publication in June 2021). The Japanese
co-researcher is also writing a paper on the current status of decision-making support for the elderly in
Japan, which will be published in the Bulletin of the Overseas Cooperating University (scheduled for
publication in December 2021). In addition, it has been decided that the Korean co-researcher will be
invited to our university as a short-term faculty member next year (June), and at that time, he will report
on the situation in Korea and contribute to our university's bulletin. On the basis of the above, we will
continue to study the situation of the new coronavirus, and hope to deepen our joint research not only on

the research theme of this study but also on related issues.
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An Educational Anthropological Approach to Transnationalism
among Young People from Zhejiang Province, China.
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Summary

The present study focused on Chinese migrants from Zhejian Province (in particular, those
from Qingtian and Wenzhou), a historical source of Chinese overseas migration, and the place
of origin of a significant number of Chinese migrants to Italy and Spain in the late 20th century.
It sought to examine the education and identity formation of the children of these migrants,
moving between Zhejian and Europe, based on multifaceted ethnographic surveys conducted in
both their place of origin and destination countries. However, due to the coronavirus pandemic,
overseas studies could not be undertaken as originally planned.

Accordingly, Xu (%) and Zheng (&) who reside in Zhejiang Province conducted an interview
with twelve returnees from Europe. The interviews constructing the life history were conducted
in Qingtian County between July and August 2020. Since the study was conducted during the
current COVID-19 pandemic, it also elucidated the impact of the global pandemic on the
transnationalism of returnees.

In conclusion, the study’s findings indicated that the perception of returning to the
homeland among overseas Chinese has changed because of the investment promotion
strategies implemented by the Qingtian County government, such as policies that favour
returnees as well as the setting-up of the commodity city. Overseas Chinese currently consider
that they can find new business opportunities by returning to their homeland. Moreover, the
interviewees have increased their trust in their national government during the COVID-19
pandemic in 2020 as the government effectively implemented infection control measures for the
virus, and believed that their decision to return to their homeland was a correct one. The
interviewees are living in the transnational social space that connects overseas countries and
Qingtian County while facing economic and social changes such as the COVID-19 pandemic. It
can be said that the interviewees have enhanced their connection to Qingtian County from both
business and psychological perspectives.

Furthermore, findings indicated that transnationalism has been transformed by Chinese
returnees through mobility experiences over three generations in a transnational social space
between Qingtian and Europe. The older generations of returnees in their 60s and 70s came
back to Qingtian in order to retire; those in their 40s and 50s have enhanced their connection to

Qingtian from both business and psychological perspectives as they see opportunities both in
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Europe and Qingtian. Further, the younger generations who were educated both in China and
Europe, while migrating between the two regions, have independently selected their place of
residence.

Research findings were presented in papers and at a forum, and resulted in a highly valuable

academic contribution.
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The effect of sex steroids on the sexual differences
and sex reversal of the brain
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JAK-STAT #EBSOBIE. IR, ZRkEw, & BE, &7 BB KE-&7H#F
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BHNX, BB TOMERESE - R HEE - LKEMEEL LOENENCHTRT 2PiEEE O
LFEIFFE S 2 5HE LTz, Las L, o FREYGWERIC K 0 iR o EidEy 2 L Thike &
LEERNoTz, HO MBI, BFERNCEEM L2 EEM b e 77 A T TR E A
EZ NI A T A TERIZOVTORMRICSIN L THW, £2TOM, 427 A 0A
— L EN L TEBROTEE 2 S CIHZ, IGF-1 mRNA O TO in situ hybridization 7% (4
FAFZEE T/NEFEE DO ) & 15 T2 0 ROREATERA 26T T\ e b D) Z B S TIEW
7= IGF-1 ORI TILZ W2, T in situ hybridization %% H T IGF-1 mRNA
T 5 Z LIXEDROEN TIIFEBR DN & LTI E LT A Y T — DHNE D A
HU ., M TORBITEF LT, BB T AT —5 8T TR SHETHW DX, L THE
DEEWNFHTH S, £7- GnRH3 mRNA #% in situ hybridization (£ CHH T2 7 o —7/EH & 5
TR D 2 B LTz, Alal, RS2 B Ch T 5 2 LI bino 7o, /NEIFEE &
O HLFEFSE (CRMP4 OMZETRA~D B GBI 2098) . B h RAFJERE - 8 A a4 4 7 b
JERT & OILFERRITER T 5 2 L ARz, LUT, AFERCROBIZE 250 5,

1. WAL
[ DAL MEHAH S DR T v A OB 12OV T, K& 2FEDOWNIZEZIT -7,
12HIE, HEEET AV~ TR (Crmp4d K~ T A) [ZOW T T-T2ERTHD, ZH5HD
FBRIT, APARERE ORIEICHEENTET H AN A LERHLNIT L EE2HNE L TT-
TW5, Crmpd Efnfi1%, BEESRE SAUICHER 22 DNME L@+ ThHY (b b
CRMP4 Bin 1 CORER) £z Crmpd Bia 10 Hats 505 CRMP4 % 2 37 B,
W AFAET D PERY AU (B & M & Ol & oK = IR H08E%) THEZEZ AR R B3
BB R L CHABRRDT LD TH D, e lHikE LTix, AEETST V8%
D THIIE L L~ TE) L ~UL E THEZEICOW TR % i 2479 L 3kic, AT oA R
TN EMEOHZETHBUCERT 200220 T, I~ U AB LS E~ T XA T v A
RAELEZHEG S LTRSS 55 OB OV TR,
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DOFERRIT, TEAT 0 A RARNE AN K o THFEATEN SR RN 22 57 4 T ET UV,
ITERYOMEEEHA O F VTRV A HE T LTV D TIMOMER) A D=L 52BN LE D EDOEM

TIT2TW5, HiEE LTI MaE AWM DO AT A AEEZHNWT, HFED=a2—n

NPT AR AR AE L OMERRAERA D = AL ETHRTND, FEOD=a2—a & LTI,

HEDAFEITEN 2T L T D & &5 GnRH3 =2 —a U CESE Y TN D, a2 Tiks

ANTWDR, ARE T, AT A AEEFERE . BBO 7 V—7 RO Tz in situ
hybridization {EZ DWW T OAHEIZFHT D, [IMA T A AR IEER] BMET « F 7 D

BRI T CIMZ R L M7 a2y 7 Z2{FE 7 T b — 0% FV CRAPRET 2 5 02 & 200 pm
DREA T A ANERZANERL, YA T A A B EF3 T T35, b O — a3 5,

FEERAEIZIE 10 nM 11-KT & FEHER 2000, *HRREET 20 O ORI A TN, K5 4 8%

e, AT A A0 GnRH3 =2 — 1 U 2 fE e @bl LV e L, GnRH3 == —1 >

DIEZ IR, DX, AT A 225 RNA 4l L. cDNA ~D#sE#% . Igf-1, Igfbp2b,

Igtbp4 5D 7T A ~—% T RT-qPCR #1785 3B Z T, [in situ hybirization 7]

FREAET 7 ©T A REE F T Z R L, 4% /3T RV AT VT B REEiR (PFA) I2RE, £ 0

% 20% > @ (in 0.1 M PBS) WRIZIRIER., JES 16w m dfemin Ul 2 Eak, st %

PBST TP L. Proteinase K WLEEf:, 4%PFA TREE, Igf-1 7TV A, B AT m—

TTINA TV ZA =2 a, Wik, 7uy o 708 L, DIG HuAIZ &0 B,

. WFERGE S K OV R O

HEEET L~ A (Crmp4 KB~ T R) ([ZOWTIT-72FEER « Crmp4 K¥E~ T ADWHET
DEENIEETH -T2, OF V. Crmpd KB~ 7 ZDORETOHEPER TORE B8, Mk
DA~ 20 Crmp4 RIEME~ T ALY bBHE ThoTo, FTof~v IR EDaIa=lr—
va ik AP UANET HEERIER ORIECIRE T ONL = AKXV LT 2 A R
% 7 Bl CREIZHED Crmp4d RIE~ T ADaI 2= —va METFTB LB Z — D21k
MO, FTMAT A ROEEBIZOWTL, B OER (B~ 2A~OEH) 1$A b
LV AREWZO AENTEHARF~ T 2O EERBFORENH T LE o7, 2070,
BUE, &G HEEZERNOHY (7 v F—) ICAT A RFVEVERETREIE S HIEIC
EELTHEREIT> TN D,

T4 T ET OMOVEERIRIZ DWW T - AREREME R VE Y (11-KT) 12X > T GnRH3 == —n
VINFRET HEE. 11-KT 12 X W NN T Insulin-like Growth Factor-1 (IGF-1) D& kA & E
D, IGF-1 73 GnRH3 =2 — 1 U ORELE L TV DA, A0S b, 4R&E b7k
Pix, OIA 7 A ABERIEIC LY (IGF-1 B/ EREHET 2 & 11-KT OfEHMNER T2 2 &,
@11-KT & 512 LV IGF-1 DPEAENmE L HF, QIGF-1 % 11-KT 0D D ITHEEMK A T A 2
WL TH, 11-KT EREBEOR NGO L H, @Din situ hybridization {EIZ XY IGF-1
mRNA Z %8 L TV A fifaZ i TRt c& =%, ®GnRH3 = =—n1 > offifaikic, IGF-1
SZRBEPIFET D 2 & bR L 0 R F, UL EORENS 8 (T4 7 E7)
DOHEDRNAS 11-KT (& K o TPl 2k = B (REOAFEATE 2 30872 GnRH3 =2 —1 V)8
T HESD MN T IGF-1 B8 S, 212 GnRH3 = = — v VO FEICHES L, GnRHS
Sa—B VOREEMET, LWV DG AN ANETNEGD I EIRTET,
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3. SH%OMRIZIT 28 E 7= ZRREA
AR, an YRR O, B EERB AR o T, ERBO S =Tk
Weaz B THET 2 TEZ 72, TRb ke Role, AT R A—ATAI 2=
TF—a VEB TV, EBRAR NN S 2BRVES R H Y REREE T,
GnRH3 == — 1 USRNG5 DICONTIE, REEFICEEGE~DOAREITO N &
BATND,

Summary

We performed two groups of experiments to approach the effect of steroids on sex differences
and sex reversal in the brain. The aim of the first group was to examine “prenatal sex steroid
hypothesis on autism spectrum disorder (ASD)” which suggests excessive prenatal exposure to
testosterone could contribute the development of ASD. By using ASD-model mice (Crmp4KO
mice), we examined total numbers and categories of ultrasonic vocalizations (UVs) emitted by
wild-type and Crmp4-KO pups to communicate with their mothers. Our results showed that
the total number of calls was significantly smaller in male Crmp4-KO mice than in male WT
mice when mother and pups were isolated. In addition, the pattern of UVs were also quite
different in male Crmp4-KO pups from those in male and female WT and female Crmp4-KO
pups. These results indicated that ASD-like communication impairment in male Crmp4-KO
mice can be observed even at postnatal day 7. The investigation of the steroid effects on ASD
model mice is still under examination.

The aim of the second group was to elucidate the signaling pathway relating to the
androgen (11-KT)-induced sex reversal of the female tilapia brain. The treatment with11-KT
increased the number of GnRH3 neurons in mature female tilapia and induced male-specific
reproductive behavior. The addition of 11-KT into the medium also increased GnRH3 neurons.
Pharmacological studies applying IGF-1 receptor (IGF-1R) inhibitor on cultured brain slices
suppressed the effect of 11-KT, suggesting that IGF-1 receptor (IGF-1R) is involved in the
androgen-induced increase of GnRHS3 neurons. The addition of IGF-1 into the medium
increased GnRH3 neurons. The increase of IGF-1 mRNA shortly after 11-KT treatment in brain
slices and the co-localization of IGF-1R immunoreactivities in GnRH3 neurons supported the
involvement of IGF-1 and IGF-1R in the signaling pathway. Finally, in situ hybridization study
showed the expression of IGF-1 mRNA in the tilapia brain. Taken together, these studies
indicated, when mature females are treated with androgen, GnRH3 neurons, key neurons for

male reproductive behavior, are positively regulated through IGF-1/IGF-1R pathway.
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Genetic Analysis of Sri Lankan Rice to Improve Grain Yield and Zn Biofortification
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i U I L OLKOHSRIGHRIZET 2 EOREEZITH, ZbIcky, AU Z U HMA
DBREW S UL EMEFS K ORI R MBI B E IR OB & 2 D Z il 3 2 B R R
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2. WrgEReE s X ORUR o

oA NVAERIERIZE D . RV T B ENTIEEFE T CRE SN A RO
i A Tofoe & (M FE 72 SMTA SN TEm v dEE /e o7z, TonEE, ERNY—1 07 THA
ARE/R A YU T v D IBIEEIRIND 96 Rt e AV T o A [E S ELEEIFZEAT & A CRE L, B g
D Z4T72 572, 96 ZFDA F & FEH S8 T DNA ZHiH L. DNA SWEOMERZIT/2 > 12, il
2 —4 o —HiSeq4000 % VT 2x100 bp E— R T, 1 ZfHH7- VK 5M UV — K. # 500 Mbp
DY —rr v AT ol UMRERICERD) ., 2LV, §56Gbp (F—# &K 838G /N1 ) 12
FYS 4D EEYI DT — & 2157, [SHEMER 99%LL L Th D LHEE S 2K OEIA 1T 2K T
89.4% TH ¥ | MHAWBEERD LEFEMEOBWESIERZ S5 Z LIk Lz, 2D%, T — X R
Wr&1T78 - 72, Trimmomatc (ver. 0.39)% T 7T & 7 # —FlFH|REHMEDOIRN Y — RE2RET S
7 U == 72T, A FRHETH 500 Mbp, 96 52t TEIK 56 Gbp DECHITE H 2 157-, KIZ bowtie
(ver. 2.4.1) ZHNWCTIZ V—=v 7120 BoNZY) —FREA4 32D Y 77 LY AT ) AEFNZ~ v
B 7 L. samtools (ver.1.10) I J Nbeftools (ver.1.10.2) ZHW T~y BV IHERENLY 77
VYA ) B B B IES E hH L7z, & 512 GRAS-Di (ver. 1.0.5) ZHW TV =D H A B
TIRNT ZATIR o 7=, £, BKRED 10bp ZFrE LIk, EE~—b—%2RHL, V77 L2257
b TERN B E LT, FORME, V77 LU AT ) DI~y B SN~ —H—57,827 O
25 fEHATREe~— B —% 50,523 AFTAFE T 5 Z LTI Lz, 2B O aTER~— B —1,
AN T T A X OBACKEE 2 FHET T 2 BEERTH Y . A% OBISHEMITZED 5 | CTHE &
LD EHFFEND,

Flo AFEFHM v T U A NV ABYSERIC L DFHEAETOREREE LT, Bl Y 8T
DNA O E4TV, F T OAZ AT 2 HE Y & o7, 30, BlR Y Z T DNA Ot
Bzt 59 572012, A2 T4 THIEE 2170 DNA it Ot 521772 o7, 2h b4k
ORI A ED DT DICH R AR L b L EZ2 bLD,

3. A%OMTRICE T 2R £ 72 XM A

AT a0 F U A )V ZARGPERIZ L BYI ORI OL T 2 xR Shln, Th
AN T 2 B ESTIEMERFZERT & ORI EHED D720 D~ EDREEBRE T L LN T, —JF
T, MPEHE L QW e, FEAIGREOEHMN THLHMA Y T 0 B TOILEF L ORI R
R EDIEREEIT O ZENTE R -7, BIMIC BT 2 &L, HEHEB OEFOBMNBILETH
D AHFIERRRE A T T DI OIIIMN BRI R TH D, £, SHEEOMIETH LB s B #
w7 LT A NEEMHTICHE DT 5720121, PCHEMSSY 7 F 7 =2 7 O BV 28 T T
DEHZAT O MENH D, AR, BHEHIM & OEER(LOTZDOBETH Y | 5% bkt L TAAL
WMAEATD ZENTE L0, DARBIGREEOMEE L TET b,

FTo. TR ) AU A RBIEREAT CIX 300-400 A EFATICHND Z 0D, A TRt
L7z 192 Rik, S BICAHEEEN CTE 72 96 R OBIBMNT TIIR T+ TH D, SEET, Kkt
== WS ) A= o A Z T A RE R~ — U — O FERIIR Y 72 <475 2
EEMERTHIENTE, 20 96 RKORBMT — 2 NBNIKE, TTNVr—AL LTH /LY
A RBREMENT 2 ED TS MERH D, I BT, AU T U I ORIENEEERAZ S 512 200-300 £

240
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ERH D,

Summary

The world's population is expected to increase by 2.3 billion between 2009 and 2050, requiring
significant increases in global food production to fulfil future food demand. Rice (Oryza sativa L.) is
one of the world's most important crops, providing nutrition for approximately one-half of the global
population and is the most important crop in Asia. Micronutrients are essential elements for the
effective functioning of human metabolic activities and good health. Currently, micronutrient
malnutrition or hidden hunger is a global health issue caused by inadequate intake of essential
vitamins and minerals from the diet. Zinc (Zn) is an essential micronutrient required for proper
growth and development, immune system function, reproductive health and neurobehavioral
development in the human body. Zn deficiency causes impaired growth, increased susceptibility to
infections and increased mortality and affects around one-third of the world's population. Populations
in developing countries like as Sri Lanka are at a high risk of Zn deficiency due to high intake of
plant-based diets.

This study aims to improve grain yield and biofortification success rate of Zn in Sri Lankan rice.
In this project, we planned to analyze the genetic structure of Sri Lankan rice by Next generation
sequencing technology and to perform the Genome Wide Association study related traits evaluated in
Sri Lank. However, due to COVID-19 emergency, we could not visit rice field at Sri Lanka, and
therefore, we could not complete planned study. In this year, we changed the plant and analyzed the
genetic structure of 96 selected Sri Lankan rice which available in Japanese gene bank. We
successfully sequenced 500 Mbp in 96 Sri Lankan rice and found that the bases with high (>99%)
quality were 89.4%. The data was processed using trimmomatic (ver. 0.39), bowtie (ver. 2.4.1),
samtools (ver. 1.10) and beftools (ver. 1.10.2) and all 96 Sri Lankan rice were genotyped using GRAS-
Di (ver. 1.0.5). We finally found 50,523 markers and these markers will be able to use for further
analysis as Genome Wide Association Study GWAS). To complete GWAS relating grain yield and
quality in Sri Lankan rice germplasm, the number of populations should be increased more.

In this project, we also transfer the techniques for DNA isolation from rice leaves into Sri Lanka,
and this will help to increase the number of populations to be used for this study in the future. We
aim to identify the genes regulate the grain yield and the efficiency of Zn biofortification. These traits
will be affected by environments, it is inevitable to obtain the trait data at the actual rice field in Sri
Lanka. To complete this study and strength up the collaborative relationship between two countries,

we need to continue the communications including human exchanges.
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A possibility of canine melanoma as a model for establishment of
preventive approach against human melanoma
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F—TU—F/" OAXAZ/—~ canine melanoma
@t AT/ —=~F7 /L model for human melanoma
@M AEEHlfE  cancer stem cell
@» A TBh  cancer prevention
®7 74 N4 X 1/ phytochemicals
2020 SEEERATHR 1,990,000 4

MARRBR/ F2BLOOERBER
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1. #FFES5

FFEE R A XOER DK 3 FNIEMEERE ChH D, ZOPTHA XA T ) —~(f XEMEREANE)IT,
FBENICIIE S 2 MRS I 3V Tl b IERD @, REEE, 5B R RIEMEEN &V Z L b
PEEEAS @A SOEME R ANE T, PIIBRE TiE, 13 & A SIERDEVW 2O AN EN 5508, F
7o IR AAITHEDR TR BWER O U 27 S @2 &b BAD ZKIFEE GMVEHAER. BRI,
LEIRE) T, ERICE D AN RIBRIEITE G, FERIC, 4 XEMERAEMRIC T 5 FRikE T
HED AFIMMPEN RS SN TV D, 18- T IBAFORERSy & L TRERSHR 2T Uifetin s
ZRM LI RLPBHE DN LI L 72 D, £, A EMEREEITEAEIMERICH 5 e FEESR
G L OB FREANZ = FORRMEN S b MEERAEORWET LIRS L ENTNDS, b
NEMRAEIIH DDA TH Y | RIDIREFENZ HDF . KEBRFIN AH O AGERD T & 72
WIRRBIZ® 2, LinL., A XBHERAROESEITZ | A XBEHERAR TOM AT MNEER
GEIEON ARBROMRD VIV | A XEMRANEOIN AFIE CTHME & LMD MR S LB TUE
PER ARSI, KRB b M ARBRZ T O TICERRICHDRATRE TH D & S, A X MR AT
ARPED RS SNVTHTRA 1T, T D FEE b MEERAEOBRIGRICME X 2 /ietEr & 5,

W, DS ADFEETN ARG & 5 i 2 DB ORISR IR & 72 v BEE R LA 2 7E Y H
L, e emlid 5 L v IRABMIEG] BB ShTWD, AR, @H 2 AH
fZiT7e v A CEREECL o iRe, ALERRIEA] - R 7R E~OMHE, TEFZAHE & > 72 Rz
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AT D, TOD, EEEEOEIR & 722 N AR ZIER LT 252 L3, B - B0 Y 27
DYIRNVIRADIRIRICAR TH D LEZDBND, £ T TANIZETIX, LIRMIZEN S b b A
& DFELIMEDHER SN TV D A X B RAEMa & RE e MEMER AR & &
AR L, ZOBAEHWT, 2 DOEHEDNED 774 N I WV EMAEDE, DA
Z oAbk g% . RO IR SFE O B D Aoy Tolb ST Airiiia & 7o 7o < J5YE T BT AR
BAE I 2R & U7 B R A ETEIRE O AT REME 2 MRGE L 72,

HERIER & 25 A BRI ST BE - b NEMERAEME (A375) & XEMRAEMEK (TLM-1) %
i, 2O 3WICEERICL Y, DA E A4 (Spheroid : Sph) # /7B L 72, ik
RSB EE RO EME (Adherent : Adh) & L7z, MilREFERIZWT L MTT assay (28D
A L 72

Sph D23 AERMRIME DRRES Y AR~ — 7 — OB & SR PEREIZ L 0 . Sph D23 A s
ZRpEt Uiz, MAEMild~—7% —I%, CD133, OCT4., SOX2#f/M L. Sph IcH175 b0
~—H—Ba DR Bl E% qRT-real time PCR 15 CH#HT L 7=, FEAIMHEREIL. Sph (2% L THhis A
#l Docetaxel |Z X 2 MLBRAZATVN, 24 Je ON 48 Wefilf2 1T, ARRRAEAF3R 2500 L 7=,

BEREME RS I X MRS E~DREMEFEEN R H 25 & LT, VAT b r—/L(RES)
T B EN S DS L T—haTdza—LanyBEr 257 )L (a-TOS) &% <R L,
£7°. Adh %X Sph (2% LT RES % 0-50uM 2 EEFEPH CUBEAZ ATV, 24 KON 48 REfE#Z 2, Hifa
AR AN L7, RIZ, Sph % RES ALEERE (25uM : & OPRFENAETFIEMEICEE LW KR )
& RES RAEERE (0uM) (2431 24 IFRALEE L | & 512 o -TOS % 0-40uM D FEPH CTUBL A 24
IRFRIAT > TR AR AR 2 3l L 7=,

2. MFEEREAR L R EOHE

B RAEMAEKD b ORMRRMEZF 5 5 MRER OBRM - © IR A & 1396k 2 b
LA TIT 2 TV LMD N AFED D 3 AR A 3 BES 2 3 IRotkE 1A T, S A EMIarE 2 A3 % A
REMEDN B IREZR Sph 23 D=3, A X EME BAMEHIIERE D 5130 < D0 Z kTR IR Z -

T, AN & RO MR R D4y i A A 7= 03 . BIREZ: Sph i35 b T, DI ORFHI e MEER
GERIILIR ) 515 b7 Sph & vz,

Sph O AMBEMEDRRET : Sph (281 2 BNABMIE~ — I —BE T OFRBLE&IX, Adh &g LT

ETIZBWTEWEZ R L, £72. HIAAI Docetaxel 12 L AW AZ1T9 Z & T, Adh TIHEE
RAFENT IR AT AME T L7223, Sph CIXAE K FIEEED LAV T IR AAI~ DI Z2 7R LT,
INHOZ Enn, 3WITHEEIZ L » THEH O Sph 1328 Assiilatt: 24 L., Sph [ d M R fifing
Ml CThH D Z EPRBI T,

BEREME BRI X D HIREFEA~DFE . Adh TIE, RALEEE 50uM RES THLEE 24 BRI 1C

A AEAFRESAEIAE T L7223, Sph TIEFEIZM T 48 R IS EFRENAEIIE T Lz, —

J7. Sph iZ%f LT, 25uM RES & o -TOS (JLELRE : 0-40uM) T2 LI2X b, &2 ToOW
PR T, RAERRE & bl U CRIIRAEFRITA BT Lz, ARFZEIC X W, Sph st LT, HEHE
PER RS RES OB ClEm Wi RN G S no 7228, «-TOS &2 2 & CHEMIZHE

JFE A HET 5 Z LR ENT, T2 5, RES ALY Sph (2xf LTk a#FE L, /b L7-Hl

FalZ a-TOS M7 AR F—YRAZFXILZ L2 Z & T, MlaEFEPIDRITIRT LIZEEZ BN S,

U EnZ & XD, RES & «-TOS & OO HITHBLENBRAEIGRICAS TH D Z LRI,
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A% OFEIE, A XM R ATERIE D & OGN 72 i Ik ORMEE A E L, 45 57 RES
& a-TOS L OOFHMNA X BEMERAREGSIICB N THAD T,  XEMERANEZ6H L7 R
Bode MEMERAEOKRNARBONBELE LTHENITHL Z L2 HERTHIETH D,

Summary

Background and aim: Canine melanoma is a representative malignant tumor in frequently
observed dog and is considered as an adequate model for human melanoma. Since human
melanoma is a representative rare malignant tumor in human, it is difficult to perform clinical
investigation against human melanoma, using a lot of human melanoma patients. As an alternative
clinical investigation, it is reasonable to utilize canine melanoma, because the melanoma is
frequently observed in dogs. In this study, we investigated if we tried to establish a new treatment
approach against melanoma based on the eradication of melanoma stem cells, using human and
canine melanoma cells.

Methods: We used two commercially available human melanoma (A375) and canine melanoma
(TLM-1) cells. To establish an adequate method concentrating stem-like cells from parent
melanoma cells, we created spheroid-formed cell population (Sph) from the parental cells, using
several conditioned 3D culture systems. To evaluate the stemness of Sph, after each mRNA was
prepared from each spheroid, mRNA levels of several cancer stem-like cell markers were
determined through RT-Real time PCR. Also, we checked chemoresistance of Sph, using cell
viability after an anti-cancer drug (Docetaxel) treatment. Finally, to estimate the combination effect
of RES anda-TOS on viability of Sph, we evaluated cell viability in Sph by the combination.
Results: we succeeded in concentration of melanoma stem cells from parental human melanoma
cells but not parental canine melanoma cells, using 3D culture system from the high level of each
cancer stem-like cell marker. In addition, we confirmed that the concentrated human melanoma
stem cell population showed severe chemoresistance against Docetaxel. These results clearly
demonstrated that our established 3D culture was an effective method to concentrate melanoma
stem cells from parental melanoma cells. Finally, we confirmed that the combination of RES and
a-TOS could effectively induce cell death in melanoma stem cell population.

Conclusion: The differentiation of melanoma stem cell population by RES may lead to abrogation of
chemoresistance in this cell population, and subsequent treatment of a cytotoxic anti-cancer agent,
a-TOS may enhance the treatment effect against the stem cell population. Thus, the combination
of differentiation-inducing agent and cytotoxic agent can be effective to absolutely eradicate

melanoma cell population.
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Socio-Economic Re-integration of Migrant Labor in Southeast Asia:
Focusing on Technical Intern Trainees in Japan
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Nagatsu Kazufumi, 2021. Maritime Diaspora and Creolization: A Genealogy of the Sama—Bajau in
Insular Southeast Asia. In, Sea nomads of South—Fast Asia Past and Present, edited by Bellina,
Bérénice and Roger Blench, Singapore: National University of Singapore. (in press)
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Nagatsu, Kazufumi 2020. Online Webinar “Anthropology in the Time of Pandemic: What Can We Do
and Learn from This Crisis.” August 7, 2020. Hosted by Dept. of Anthropology, Faculty of
Cultural Sciences, Gadjah Mada University, Jogjakarta, Indonesia.

UL - Rt — 50 - FEHBAEGL 2020. THUERHTRBH 13T& BT O0—2 n— Uil & 241 2020
FEARTFIIE UL Y AT LR A T A Vil s VRV T A [ <HERITR > ~OFF O —Z 8k
(O MAERANET S (B 2E) 202045 11 04 H, HIERY, 4271 Bk

sl 2020, DETRALRO L IALILAEICEE 5 [thaihs L O%E] o RE—2 eIt mis 7z
A SR ORI S VL) BB 15 BT VT SUAFRITA R ES . 4 v T 1 B

FESEA 2020, V7 —ALEICEBEN D [HROKFIKR] — (Buh) ZRIEEICH S 720
i) AASYE NS 5 54 MIWFFERE 2020 455 H 30 H. A 7 A Bl

SFRRAE 2020, TAH AR T ¢ —/b FHE ORI & FPRE OO THEDH AR Z W
IMTEL ) BASUE A2 5 54 [MINFFERS 2020 4F 5 1 30 H, A7 A Bl

MEFABE L UVRROBME

1. #FgEHE

AT 0V =7 ME, BARTIREEREASL LTy LERBREZATEHM T V7 OB R EH %
Extg e LT, HRTOBIFAERLAEIGIEIE, MEROHSRIFIERS. v ) 7 OfkE HEE
BNZHELR L, oD Z—OREIZHLNCTHZEEZHME Lz, B extg03, 41 K
XTT T4V s Ix vy —HEOBRIIEHE TH D,

W7 V7 D% OEIZB W TMEBRIL, HIRHSOER - BEBOEERT 7 4 —I2h>TW\5,
ZDEEBEHR LOOARIETIE, W T VT ICB T 2 IRERROMEREFNERE & £ OE%E LR
D L ERFE LTV, FERMICIE, 94 78 2 ) —iiE L BRERHEO NG 2 AW 5 FET
ol

e A 1T, 2014 ELUK, BEIIRSALE CREM T3 « % - BEEIIHF T4 FRUT A
BRI, RAORKRE, ARTORFERE, IREZOHBIKE 20Xy N —27FICET 5 Tiidid s
BIhoTE T, FROTMMBAEIL, A v FRITIRE L oHREFEE AL 68 L LTHHEM LT,
iz, ~L—y 7 OT7 N VREE T CEIK A RR VT ANHBE 28 LT 5RO TRE b 2
oz,

IO TIRFIE OB E R o T, REFT, BRERET V7 OSRE LR OBRE & M
UYLV THFET 5720120, 1) BRIZ@E OB LA b IfmER £ TO—#O 7 1 X 2B A
N5 2T, HEHICKT 2000 OHERFEE COFRKREOH Y HERLIVERHLHZ L, 2) HE
HOBENNE D LIEHEREOH Y FICEIEBEL T HONEBBRETAMLERD D Z L 2R L
72

AWFZEIE. BARTHERERE /LS L LTty LIEBRIEE Ot E, mEROHERG & X v ) 7H
MZDONT, A RRUT « 74 VY « I v —OHFEHNCS T THEZE L, ZhbD/\F—
VORFBERFONITHZEAHNE Lin, BAMICIE, ERR3 VEOBRIEE L. OLD KL S ik
B - BEBZ B U CUHETOREZREL, @L0 ko AeftEL BEARZRR L, @RERE, Wt
BT A TG LT, A COHSRFEEEZHRL TWOIOND = 8%, 747 A MY — LB
HIREICE Do - BELEY &L

246



W7 V7 ORI DEROIETIL, BURRE I F0 DRI IBEI O TV « Ty a
BRODWICE SR EZBL ZEBENnoTz, 9 LET 7Fu—F Tk, BEBZEEZEZHERO 200
ZERIE L RSN L TH o2, ZIUTx LA#FZEL, BERZHE 2 HED 7 a— LR I
BULEERITHENR (=T b)) LALEDT, 2IVE B MEANET %08 U T LD K 5 ITHESRREE
RERZ LT, WEE, HIROHSRFICEDO LI REELLE X TWDHD) (BTN RNDN) (1T
BHEEHT D, £72. BARRLHETY U7 OBRIBFICEAT 2050E. ZhE CEICHAEE FEHBE LT
DHICHY 1T 5 2 EnEDoTc, AUk LARBIEIEL, BIE AR TE < BREEBED L BEF L T
BY, oXx U7 Ot - ke iR R - KEEIRSEL ST EREHTH I EERRIL
77

2. IRBBELUVHROME

PLED X DICHE LTS, AEREIL, o a0 4 0 RAEGEIRI DO 720, iFgefEkE - &
HFE L HICARNRTAEZRS /) 2 ERREETH 7=, 7272, REMTIEH-T=bon, REHFITH
WO XD R PIBIMAAEZ T 5 2 LN TE L, £/, B TIE A AROEERIEOHIMET & S E A
JEM ORI sz BT 2720 O EER—RER (1272 L8] %) 2 AFL, ERELR IR
I BT,

R E L CTREFIL, BEOMIERREE L HbE T, 77 UL ZERTH1T D ACRI Research Paper
Series:20 Z TIfT L7132, EEOWE L. 1 KO NBHBEER LB oo, M #HE & BE T 558k
RENFK LT,

FERBHREITITROLBY THD (ERNOHR),

O 8A2H~3H

EWRKUIATRIIEE S - Ok - LT ERIRT 7 FITBW TR L i i e AR ZE R I 2B & B
VIRE L FEhi, MEOV A FRTT AL — REERICOWCHAZ 51T 5, AIFERIL, o
THILIZRSTEEEDD A PRI T AL — FORBEE LTI LSEINC L > Gl sz, £72. A
v R NEOSNE N B 2 TR 2 PRI TARERE TlE, o e I 1T 2 4ME N TR
DEAIZ DN CEE & AR > T2,

@9 H 26 H~27 H

EYURSAIATT OKENM LT - ESITICHB T, HEiREEAORTICET oM &Y B L OB
PEE B oTe, KEML TS CE HREFEE 3L LES, Filaa T TORFTERREDOEIIZD
WCEEZ Rl o 7o, 3AITFEBAEL LTI TIZSFEREWTE Y, 5 AIZid3mEZ TEL TWe, LaL,
Bl oo RO OIRERER 2R/ ME R < Sk, =0V, BAAPERER P x L, b i ke
FREAITBATE®T-720, RE (2021 4F) £ CTOEEBT N ERIC R -T2,

@10 H 29 H~11 H 3 H

EWIRSAIATIZERS W TA & RR 7 ABRESEE A M8 < KPEN Lt 236, RIE O = a %t
o, HREFEEAEORBEEIZOWTEEE A 572, FEKANEEIZEB N T, 4 v R T AR (w1
Y IB IR D) OB IRILERE T OME R AL I o7,

@11 A 13 H~17 H

EHIRKUA T OKANBEEIZ B W TA o R T AR BIC X 21K EGT % 5, Lo ME< o
X, v 7 a e A U RIERAA T, RAATRERZ LS L LT b, ®&IZ, REHicary# 7 8T
TTB O T N— M AR L, 2 20 13 £ L5 B ARBI TORRTEIZ OV CEE & a5 72,

247



3. A%OWRICE T 28 E 72 IXREA

AAFTEIT, REFEVPFEICLY 2 FRAUBOHE L T2 LN TET, EHBRINR1oT,
a0 S TR AN FEIT TE 2D o 72 Z LIIECE D A3, 2022 425 DA O 5 & & URIC
TRL. RGN D E5HBOT —~ HRIZFE L T <,

O 2 o F A U R EE A~ LTy 7B (ST HARMIZERR T 25 EAMRE, FIZ
A2 R TN) ORIraE - #ig MIEREDZAL

QEREFEE E DL - Z AOHIFEEIZRET 2 EF M ik

ORZE - KPE - EN B OHREFTE A DO IRER O ST E & ES M

@~ Ly THYEJE R ORE S H B & E 5 b

Summary

In most of the Southeast Asian countries, return migrants have played important roles in their
countries of origin by bringing back home their knowledge and experience since the 1980s. Part
of them now constitute important actors who lead the innovative transformation and development
of local communities. Meanwhile, there are a number of migrant workers from Southeast Asia in
Japan. In 2019, there were 1.66 million foreign workers in Japan as of 2019. Technical intern
trainees, or Gino—Jissusei approximately comprise 23 percent of the foreign workers. They come
mainly from China, Vietnam, the Philippines, Indonesia and Myanmar.

With this in mind, this research project aims at comparing and examining the works and everyday
lives in Japan, socioeconomic re—integration after return, and career restructuring in the
country of origin of ex—migrant workers in Southeast Asia. It pays special attention to the people
who have worked as technical intern trainees in Japan. The Technical Intern Training Program
was established as a formal program in 1993. According to the Ministry of Justice, there are
now approximately 410, 000 technical intern trainees. The specific subjects of this study are
ex—migrant workers who once worked as technical intern trainees in Indonesia, the Philippines,
and Myanmar.

The three research questions of this study are as follows (1) through what channels and
institutions do migrant workers in the above three countries seek employment in their own country,
(2) how do they find their work/ technical intern trainees and daily life, and (3) how do they
utilize their overseas work experience to reorganize their socioeconomic careers in their home
country after returning home? This study planned to conduct fieldwork on these three questions
through life history interviews and questionnaire surveys in Indonesia, the Philippines, and
Myanmar.

Due to the spread of the new coronavirus since the beginning of 2019, it became impossible
for both the project leader and project members to conduct an ordinary fieldwork this fiscal
year. However, the project leader could barely conduct preliminary fieldwork for four times among
the technical intern trainees in Miyagi, Japan. He also collected the valuable historical data
such as Minato Shimbun published in 1970-80s and explore the historical background of the overseas
expansion of Japanese pelagic fisheries and the employment of foreign fishermen working in the

Japanese fishing boats.
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Based on the above—mentioned research, the project leader edited and published an ACRI booklet
at the Asian Culture Research Institute (ACRI), wrote several book chapters and made oral
presentation in Indonesia (webinar). The project members also published related research results,

too.
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OZEstablishment of a new preventive approach against colorectal cancer

based on targeting colorectal cancer stem cells
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Takahama Y, Endoh T, Yano T, Impact of sodium butyrate on the epigenetic regulation in colon
cancer stem-like cells, 79th Annual meeting of the Japanese Cancer Association, 2020.10.3, on

line.
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~—#—) . DKK1(Wnt 7 > % =2 k) KU'HDAC2 (& A k Uit 7 & F L bF#%E) © mRNA
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Summary
Aim: Cancer stem cells(CSCs)have the abilities to self-renew and maintain their stemness
traits and to differentiate into various non-stem cancer cells. Progression of colorectal
cancer(CRC)is the accumulation of a variety of genetic and epigenetic changes. The histone
deacetylase inhibitor, Sodium Butyrate(SB) induces differentiation of CRC. However, there
is insufficient evidence for the effects on colorectal CSCs. Thus, the aim of this study was to
investigate the potential of antitumor effects via the control of epigenetics in colorectal

CSCs by SB. In order to complete this aim, this study was carried out as follows: 1) the
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development of the simple method to concentrate colorectal CSCs from colorectal cancer
cells, 2) to investigate a possibility on suppression of colorectal CSCs via modification of
epigenetic regulation by several active phytochemicals.

Method: A human CRC cell line, HT-29 was used. mRNA expression of epigenetic marker
was evaluated by qRT real-time PCR. Additionally, I obtained spheroids by 3D cell culture
to concentrate CSCs. In order to check stemness of colorectal CSCs separated from human
colorectal cancer cells. Cell viability was determined by MTT or WST8 method. Also, in
vitro tumorigenesis was evaluated by soft agar assay.

Result: 1) Using a 3D culture system, we succeeded in the formation of spheroid colony, and
the sphere colony showed the elevation of stemness markers and in vitro tumorigenesis
capability. Also, the sphere showed chemoresistance against 5-FU, a clinically used
anti-cancer drug. These results suggested that we establish a method to concentrate
colorectal CSCs. 2) We investigated if SB, a typical epigenetic regulator, could induce
differentiation and subsequent cell death of colorectal CSCs. SB inhibited viability of the
spheroids. And, the low doses decreased several stemness and epigenetic markers in the
spheroids. Alternatively, DKK1(a Wnt antagonist) mRNA level has been increased,
indicating that SB is promising as an epigenetic regulator to induced the differentiation
and subsequent cell death of colorectal CSCs.

Discussion: SB in low dose has suggested to induce normalization of the balance both cell
cycle and cell differentiation via inhibition of epigenetic markers in the spheroids,
indicating that the eradication of colorectal CSCs could be completed via the epigenetic
regulation. Overall, it is promising that a new preventive approach against colorectal

cancer is established via the epigenetic regulation in colorectal CSCs.
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Construction and development of the database about the Collection of

various Chinese source materials preserved at TOYO University
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Summary
[1. Method]

Our research project is organized with the aim for the development and construction of the
special database of the various Chinese source materials collections belonged to TOYO
University, which have been collected by the Library of TOYO University and Asian Cultures
Research Institute (FACRI), TOYO University. Nowadays, it has become common practice for
the various research institutions at home and abroad to release the publications and source
materials as the database and digital archive to promote the development of the academic
researches.

Specifically, we are trying to construct the above mentioned the special database of the
various Chinease source materials (books, magazines, newspapers, documents, photographs
and so on). Furthermore we would like to pay attention on the minority in the China, such as

the Chinese Muslims and Tatars in China.

[2.Development Process of the Project & Abstract of the Research Results]

In the second year (2020-2021) , due to the world-wide pandemic COVID-19, we could not
carry on our project for the most part, as planned. Because TOYO University was obliged to
close all libraries (HAKUSAN Campus, but also ITAKURA Storage) and restrict to employ the
assistants at university. It was not permitted to promote out database plan, but to hold the
online meetings among the members. In this very bad circumstance, we carried out the
following (but limited) developments. (1) We continued to make the data-base of the Chinese
source material collections at TOYO University under the limited circumstance of the
COVID-19. Two postgraduate students (one Japanese and one Chinese) worked at ACRI. (2)
We promoted the WebEx online international symposium about our project at Hakusan

Campus on October 10, 2020. (3) We published the book about above mentioned symposium and
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will distribute for the important universities, libraries and researchers both within and outside
Japan (unfortunately it will take more time to send to China because of the new-type
Coronavirus disasters). (4) In addition, among our Chinese source materials, we found some

important materials about Chinese Muslims especially Uyghurs in China.

[3.Future Tasks for the Research Project]

In the third year (2021-2022), we must do our best to recover from the delay of the second
year (2020-2021) under the influence of COVID-19. We are ready to promote our plan with the
close online contacts with the domestic and foreign collaborators. We hope to promote our

plan in the next year.

257



WK ORESNL & BE—T 7 A b « Z &3 - BfR— (Fuf#E)
The Formation and Development of Early Mahayana Buddhism
—Texts, Vocabulary and Thoughts— (Z<2H)
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@ “A Question Concerning the Title of the Prajiaparamita-hrdayal-sttral: Is the
Prajiaparamita-hrdayal-stitral] a Sitra that Advocates Emptiness or a Dharani (Mantra)?” |,
Investigating Principles: International Aspects of Buddhist Culture, Essays in Honour of Professor
Charles Willemen, ed. by ‘Lalji Shravak’, Supriya Rai, the Buddha-Dharma Centre of Hong Kong,
2019, pp.383-396. (published in 2020)
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Summary:
1. Outline

In recent years, a new manuscript of Astasahasrika Prajnaparamita Sutra (Perfection of
Wisdon in 8,000 Lines), the oldest of the Prajiaparamita Sitras representing early Mahayana
Buddhism, has been excavated from Bamiyan Site, Afghanistan. Our research project aims at
research of these manuscripts of Astasahasrika Prajiaparamita Sttra by the comparison of various
Sanskrit texts and Tibetan, Chinese, English translations of them. And we are aiming to build the
database configuration of concordance in various texts and translations of Astasahasrika
Prajaaparamita Siutra by classifying the words in these texts and translations. Furthermore, we
intend to comprehend the characteristics of Prajiaparamita Sitras from the aspects of the texts,

vocabulary and thoughts on that database.

2. Staff

Our research members and their role are as follows:
WATANABE Shogo: research leader, comparative studies of the manuscript of Schoyen Collection and
other manuscripts in Astasahasrika Prajiaparamita Sutra
YAMAGUCHI Shinobu: research on rituals of female deity Prajia-Bodhisattva and early Mahayana
Buddhism.
Iwat Shogo: Subscription study on and vocabulary collecting of the Sanskrit text of Astasahasrika
PrajAaparamita Sutra.
IsHIKAWA Mie: Subscription study on and vocabulary collecting of the Tibetan text of Astasahasrika

Prajiiaparamita Sitra, and development of the database operating program.
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GENGINTANI Fumiaki: Subscription study on the Tibetan text of Astasahasrika Prajnaparamita

Sttra.

3. Research Activities in 2020
3-1. Database constructing work

In this second year, we have entered and collected the vocabulary of Astasahasrika
Prajaaparamita Sitra in Excel, continuing from the previous year. This data entry work aims to
build the database of Astasahasrika Prajaaparamita Sutra through creating a text of
Sanskrit-Tibetan/Tibetan-Sanskrit contrast vocabulary collection of Astasahasrika Prajnaparamita
Stutra. Since this database is created in Excel, it will be a database that can be compared not only
with Sanskrit and Tibetan but also with other languages in the future.

Therefore, it can be expected to provide the basis for future research on Astasahasrika
Prajaaparamita Sttra.

The task of collecting data for the database construction was performed by the following six
research collaborators: That is, SHOJI Fumio (associate professor, Rissho University), MIYAZAKI
Tensho (associate professor, Tsurumi University), SUZUKI Kenta (professor, Hokkaido Musashi
Women's Junior College), SATO Naomi (researcher, Center for Information on Religion), HIRABAYASHI
Jiro (researcher, Institute for Comprehensive Studies of Buddhism, Taisho University) and IKUMA
Hiromitsu (researcher, Institute for Comprehensive Studies of Buddhism, Taisho University).

This year, 5,963 words have been entered into the Excel sheet. Last year, about 3440 words
were entered, so the total vocabulary currently collected is 9,403 words.

3-2. Research achievements
<Research treatises>

1. WATANABE Shogo, “The Second Turning of Wheels of Dharma”, Journal of Buddhist Studies, no.51,
Faculty of Buddhism Komazawa University, 2020, pp.(1)-(13)

2. WATANABE Shogo, “A Question Concerning the Title of the Prajiaparamita-hrdayal-stutral: Is the
Prajiaparamita-hrdayal-siitra] a Sutra that Advocates Emptiness or a Dharani (Mantra)?”,
Investigating Principles: International Aspects of Buddhist Culture, Essays in Honour of Professor
Charles Willemen, ed. by ‘Lalji Shravak’, Supriya Rai, the Buddha-Dharma Centre of Hong Kong,
2019, pp.383-396. (published in 2020)

3. Yamaguchi, Shinobu, “The Outline and a Partial Japanese Translation of a Balinese Sanskrit
Ritual Text Wedaparikrama’, Fastern Philosophy and Cuture, no.74, Series of Eastern philosophy
and Culture, 8, Bulletin of the Faculty of Letters, Toyo University, 2021, pp.87-107

<Research presentations>

1. WATANABE Shogo, “Wisdom (Prajia) and Turnings of Wheels of Dharma in Mahayana
Buddhism” . Remote Lecture at the Nakamura Hajime Eastern Institute: New Year Research

Presentation, February 16, 2021.
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A study on the unification of civil and commercial law in the
Guangdong-Hong Kong-Macau Bay Area
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<o
The aim of this research is to evaluate the trend of standardizing civil law generated by the
developmental process of ‘Belt and Road Initiation’ policy in South China. In particular, the
case of the ‘Guangdong-Hong Kong-Macao Greater Bay Area’ in South China has indicated that
population movement is accelerated while economic cohesion is being strengthened. Since this
type of situation appears frequently, in order to strengthen economic cohesion such as goods
transportation of the area, a demand on standardizing the law which supports the business

connection will generate necessarily. However, looking at the law system of this area, since
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Hong Kong was colonized by Britain and Macao was colonized by Portugal, the influence from
British Law to Hong Kong’s law and European Continental Law to Macao’s law remains strong.
And for Shenzhen and other cities in Guangdong prefecture, they are following Chinese Law
which is based on socialism. Hence, the establishments of law systems in this area are based of
different law and order. Yet, the function of customary law remains strong because this area
shares the same local culture in different aspects such as family life. Therefore, a demand on
standardizing Civil Law evolves under this specialty of this area. This research will first,
collect the basic data on population movement and region’s economy; then, evaluate how the
different law systems are being adjusted and the development processes of standardizing civil
law. All in all, this research will figure out the situation of standardizing processes in law

related to tax system and investment.
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Study on the continuous initiatives to create safe and comfortable places for children and
their families in the disaster-affected areas - Based on the support model through the

ivolvement of the affected people
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Summary

A decade having passed since the Great East Japan Earthquake, an increasing number of reports have
indicated the emergence of difficulties faced by children and child-rearing families in the affected areas,
including depopulation, a decrease in the number of children, poverty among child-rearing families, the
situation of single-parent households, child abuse and domestic violence as well as an increase in the
number of children who do not attend school, while progress has been observed in the reconstruction of
roads and buildings. It is urgent to create safe and comfortable places in order to address these problems,
making it possible to provide comprehensive support, including counselling and other forms of support
services; however, it has not been possible to develop such mechanisms, because few efforts had been made
to create such places with the involvement of the concerned population before the disaster.

Although field activities in the affected areas were almost impossible in the present fiscal year because
of the COVID-19 pandemic, we could organize online seminars as well as meetings in several
municipalities to confirm what has been achieved in the past decade. In particular, the discussion at the
Miyagi Prefectural Assembly between the administration and the affected young people and support
organizations for them was an important outcome, in that the results of our studies were openly
acknowledged as an invaluable form of support from young people and that, particularly, agreement was
reached concerning the importance of safe and comfortable places in support activities for recovery and of
the adults in such places acting as advocates for children and young people to realize their aspirations
rather than providing direction and guidance to them.

The young people in the affected areas go into the eleventh year after the disaster. We believe it
necessary, while standing close to their actual status of living, to remain involved in the practice of
exploring, through the involvement of children, how safe and comfortable places in the affected areas
should be in their transition to adulthood, when they will start to form new families and to work; what

kind of expertise the supporters should have; and how these places should be managed.
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Summary

The aim of the present research was to reveal the substance and contextual factors behind
the transnational relationships formed by young Asian (Chinese, South Korean, Indian,
Indonesian, Laotian and Turkish) residents living in the capital district, and to examine these
in relation to how they have adapted to Japanese society.

Historical fluctuations and the current policies surrounding the intake of foreigners in Japan
were reviewed before focusing on recent transformations taking place in Qingtian County in
China’s Zhejian Province, a historical source of Chinese migrants. Exchanges with Chinese
researchers in Zhejian revealed that many Chinese migrants have returned to the province
from Europe in recent years. Two Chinese researchers based in Zhejian presented this
information at an online forum held on 25 January 2021. The forum itself was a great success,
as its online format allowed many researchers from across the country to participate. An area of
enquiry for the coming year will include how changes occurring in immigrants’ place of origin
have impacted young Chinese (particularly those from Zhejian Province) currently living in the
capital district.

Mino presented a paper at the 15th Annual Meeting of the Asian Cultures Research Institute
(Online), compiling the life histories of Nepalese, Vietnamese, South Korean, Chinese,
Indonesian, and Thai respondents living in collective dwellings in Shin Okubo, Tokyo. At the
same meeting, Yamamoto gave a presentation focused on generational differences in how

adherents of Jainism residing in Tokyo have adapted to Japanese society.
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Summary
A novel spherical carbon, we named as the “Marimo-like carbon”, consists carbon
nanofilaments which are grown from a catalyst particles supported on the diamond powder

surfaces. We have investigated a catalytic growth of the Marimo-like carbon to realize a
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structure-controllable growth process for the respective applications such as a support material
for the catalyst particles of PEFC, an electrolyte material for the Li-ion battery, a
water-treatment agent, a cell scaffold material, a hydrogen-sensor, and so on. In this fiscal year,
we studied the following topics in our theme;

1) The effect of Cu addition to the Co catalyst on the fine structure of the CNFs consisted of the
Marimo-like carbon.

—We found that a small amount of Cu addition, 1 % molar ratio to the Co catalyst gave four
times Marimo-like carbon growth in the case of using different temperature of oxidized
diamond powder as a support material. We have also investigated to reveal the effect of the
diamond-support oxidation temperature on the amount of grown CNFs.

2) We have established the condition for making the glassy-carbon electrode covered with the
Marimo-like carbon-ionomer composite slurry for the reproducible electrochemical
measurement. We just have started to fabricate a cell with using the Marimo-like carbon grown
with Ni-Cu catalysts to measure the power generation of the PEFC.

3) A new system for the electrical conductivity measurement of the powdered carbon materials
had been installed. We found that the electrical conductivity of our material was affected by the
density putted in the sample area. We also found that the oxidized Marimo-like carbon showed
a higher electrical resistivity compared to that of as-grown one.

4) The semi-large scale chemical vapor deposition system equipped with a rotated reactor was
almost settled up, and a safety equipments were also prepared to start a normal running.

5) We have tried to prepare a new method for supporting the Ni catalysts on the CFP surfaces,
and established to grow a uniform CNFs/CFP both in the plane and the thickness.
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