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Tracking of those who dealt with Yokai Rumor Urban Legends from Meiji
to Heiseil period
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Summary

This research is an exploration of the people who have dealt with the urban legends, yokai, and
with what purpose they have verified.The research will review and trace the genealogy of
people who have dealt with urban legends of the strange and the spectral from the Meiji period
to the Heisei period, and will comprehensively grasp the people who are currently verifying
urban legends on the Internet.Specific research methods include literature review and
fieldwork.The research was conducted by organizing science fiction and non-academic urban
legend-related books and miscellaneous books, and by organizing case studies of urban legends,
kaiju, yokai, and fake news in the Heisei period.In addition, the applicant, who is familiar with
various studies on rumors and popular beliefs in the postwar period, looked at people who dealt
with yokai urban legends from the Meiji to Heisei periods, in order to explore their purpose and
the factors.

Two results can be presented as the outcome of the research.

(DResearch on “Rumor theory” in the Prewar Period:

The purpose of this study is to gain knowledge about "ryuugennhigo" by exploring theories of
"ryuugennhigo" other than those of Ikutaro Shimizu, the famous author of
"ryuugennhigo".First, we extracted headlines of "Ryugen" and "Rumor" from the "Index of
Periodicals in the Meiji Magazine Collection of the Faculty of Law of the University of Tokyo".
By organizing the headlines, we explored what kind of content the title "Ryugen" was used for
in the prewar period, and obtained several references.

The contents were reviewed. As a result, we were able to confirm that the articles were written
about political contents, disaster earthquakes, bank run-ups, and other cases of information
transmitted by journalist.In addition, novelty lies in the fact that we found articles and
discussions that have not been covered in postwar studies.

@In The 16th Meeting of the Asian Cultures Research Institute:

Pursuing People Who Deal with Kaii Yokai Urban Legends, Journal Articles since the Meiji
Period and Field Survey Report, we used the "Index of Periodicals in the Meiji Newspaper
Magazine Collection, Faculty of Law, the University of Tokyo" (150 volumes) as our research
object, and found "yokai" in the magazine headlines in this document.

Extracts were made.As a result, we were able to extract headlines that were thought to be

previously unknown.
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Are Parents Able to Identify Risk Areas for Their Children?

Study of environmental and psychological factors related to parents' risk assessment
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1) Su,Y & Kiriu,M (2022). Impact of Trait Anxiety on Risk Assessment and Risk Perception -
Using Stimuli from Crime Sites —, Annual Conference of Society for Personality and
Social Psychology 2022, online, 16th-19th, FEB, 2022 (Graduate Travel Award 2022
Society for Personality and Social Psychology)
2) &k WH - M 8- ML Ex (2021). 2B T AR 27 FEICE 2 508, HALIRLH
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HZEEHME LTS L OARFE 2 M Lz, BREEERSCODHENER & U 27 5l & o
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A7 FHl O AVE R ROBRT 5,
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277,

KA TIE, Z2REGOIRENAFIEL LT, BREER &I ER A Y A 7 56 &IZT 5
BEWETHZ A E L, 22T, Fidk - FH (2010) OLFALZRE, #417 (2013)
DHBEFRNA T AR, #F (2020) OBREEFHM R E I S>WTEIE &R 7z, £ 72, it #HH (2010)
M (2008) #&&IC, U AZFHEE L TEBRRICIUFENEAE LT E S hOFELTRSE,
HIWrBLH & 72 BRI ERICKT L CHIZE AR T2,

2. WrgEReE R X OO

FP, KRFAEEHNGLELTA U ITA VA Y 7 F Y =7 (Qualtrics) %3l L CIAE % Fhi L7~
FAHHA 1 TIE, HEE O T FALRFORFA 163 4125 L TR ZFEM L7- & 25, &I
N olzPIEHZRNL, Bk 464, #8844, 711344 (M =19.96 5%, SD=1.86, 2{KH%h
43 82.21%) DT — X & AT & T -7,

Fiz, 2018~60 RETOMIBANERAEXIGE L TREL, KRELITo 7o, RPEDFE
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SD=13.73) OFT —H# ZH\THir&iT>7,
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M (M2 3 AALTERA FTREMEOREA) AR Oz, ZORERIE, BB T —X OfRn Y 27
M O BRI L OMENCERE T ST R E RET 5D EEX biLD, o, HHLR
DEREEFHIE H O R 2 W T Ward I5IZ K DBEEIN 7 7 A2 — xSl Lz & 24, FHiiR
IXIRIRIE A e LM « JUIRFRAER D 2 DD 7 T A X =2/ HE N, VA7 Rz kT 5 L7 T
AL —RNCHBRADRE S, FROIRIRRAMSICRIT 5 U A7 XA EICE N T, BREE
KHCDOWT U 27 TS RIETHELH LM Lz —F T, EKBER A 7 2%, JBFRICHT5Y
AT R INEh RN B B = & DR ST,

3. A%OMIRICET 23R £ 72 XM A

AWFZETIE, BRI A O BRI (BREEREAN) OO BRRYZER EBLER AL T X)) RV
A7 G BAFE TR ARG L7223, BUEE TORFARSLY A7 FHIIC BT 207581, FicphsE
HROGR S Z T AT TE I, L, EBCIIENREA Lz & 2 AI3ERABREI N 2 Hi
DEATE RS20, & 2T, MEEMOBR AN SIITEETT BB ERFTI2LELH L L
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Summary
The purpose of this study was to examine the effectiveness of the presentation of visual

stimuli as an intervention method on risk assessment through a preliminary survey and a



main survey.

We examined the effects of environmental factors and optimism bias on risk assessments in
Survey 1 for university students and Survey 2 for the public using two types of visual stimuli.
Results from the two surveys showed that there was an improving trend in risk assessment
(assessment of the likelihood of crime). This result may suggest that the presentation of
objective data may have a positive effect on improving risk assessment and reducing fear of
crime. A hierarchical cluster analysis using the Ward method was conducted using the scores of
the environmental assessment items for each assessment location, and the assessment
locations were classified into two clusters: locations with no crime and locations with crime,
and a comparison of the risk assessments suggested significant differences between the
clusters, particularly the risk assessment in the locations where crimes occurred were
significantly higher. While the effect of environmental factors on risk assessment was also

identified, optimism bias was found to have a suppressive effect on risk assessment.
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Why and by whom are COVID-19 infected people blamed?
(Evolutionary psychological effects of intrasexual competition on infected individuals)
WHEREE Ot BEE (2T ERHE S DB R )
fREHE K& W

WFFEIR, /2021 4E 4 4 1 H~20224E2 A 15 H
*—U— /O EEY: Evolutionary Psychology

@M a nF A L AEYE  COVID-19
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@V 27 [AlEE Risk Avoidance

®%JpEhEE  Disease Avoidance
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72o ZAUE, BBlOENRRBEY L+ ELDEFIZE > THEE/RZ & (Sear & Mace, 2008) <°%H
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Summary

Since the outbreak of COVID-19, there have been numerous reports of infected individuals being
blamed (Bhanot et al., 2021). In the field of evolutionary psychology, intrasexual competition has
been focused on as an explanation for blaming others, or aggression (Buunk & Massar, 2012). From
this perspective, the intensity of blaming others is thought to intensify when the blamed other and
the blaming person are of the same sex competing for the same resources (e.g., status, money). In
this study, the public's image of persons infected with the COVID-19 was first examined using an
online survey, and then a scenario experiment was used to examine how victim blaming occurs.

First, to clarify the reality of blaming related to the COVID-19, blaming attitudes toward persons
who do not comply with stay-at-home request during the declaration of a state of emergency was
examined. The results showed that negative feelings toward those who do not comply with the

request to stay at home were stronger among women than among men, and this trend was



consistent across multiple scenarios (e.g., no face mask, travel, eating out, etc.). An online
experiment was also conducted to see if the intensity of blaming of infected persons differed by
manipulating their sex (male or female), age (younger, same age, older), and income (lower, same,
higher), but the results did not support predictions by intrasexual competition.

This study examined whether intrasexual competition could explain blaming of those infected
with the COVID-19, but no results were obtained to support predictions. There are several possible
reasons for this. First, intrasexual competition takes different forms for men and women, with men
known for direct aggression such as violence and murder (Kanazawa & Still, 2000) and women for
indirect aggression such as gossip (Hess & Hagen, 2006). Women are also known to be more risk
averse than men (Campbell, 1999). For these reasons, it is not appropriate to view blaming of
infected individuals as intrasexual competition, which occurs especially among men. In this study,
women consistently had higher negative feelings toward infected individuals than men. This may
be explained by some factors such as mothers being more important to the survival of their children
than fathers (Sear & Mace, 2008), and the suppression of disgust due to the signaling of genetic
qualities by men (Fessler, Pillsworth, & Flamson, 2004).
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Effect of different exercise protocols of handgrip exercise on cognitive function
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cognitive perforrnance The Journal of Physiological Sciences, 71(1), 1-7. 2021.
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JIbd 055 PN B A RE I, I A OUGHE - SRRIEZ A HiIEE L, MMt s W CREREEI A 5,
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JERE 2RI, HE 2 OOEROKIEZIT I LEND D,

Summary

Cognitive function is an essential component of most daily and social activities.
Therefore, aging-induced cognitive impairment must be prevented by one method or another.
Exercise therapy is recommended to improve cognitive performance. The handgrip exercise, a
small muscle exercise, is expected as a useful exercise mode to improve cognitive impairment,
particularly in the elderly and bedridden patients because the handgrip exercise is a useful

exercise mode that can be easily performed in various positions (i.e. supine) and places G.e.
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hospital bed). Indeed, acute intermittent handgrip exercise (IHG) protocol improves cognitive
performance [IHG1: 2-min IHG and 3-min recovery X 4 trials; the exercise intensity was 25% of
the maximal voluntary contraction (MVC)]. However, IHG1 protocol increases large arterial
blood pressure, thus, it may not be used for the elderly and patients who show a large exercise
pressor reflex. Additionally, the physiological mechanism of exercise-induced improvement in
cognitive performance is not clear. However, it is necessary to clarify this physiological
mechanism to performed optimal exercise therapy for improving cognitive impairment.
Empirical evidence has suggested that cerebrovascular endothelial dysfunction likely impairs
cognitive function, indicating that exercise-induced improvement in cognitive performance
might be related to enhancement in the cerebrovascular endothelial function. Under these
backgrounds, we investigate an effect of IHG with short exercise duration on cognitive
performance [IHG2: 30-s IHG and 45-s recovery X 16 trials; the exercise intensity was 30% of
MVC], which minimize exercise pressor reflex, on cognitive function (experiment 1: n = 22) and
the relationship between cerebrovascular endothelial function and IHG 1-induced
improvement in cognitive function in healthy young adult (experiment 2: n = 13). As result, in
contrast to the result of the previous study using IHG1, IHG2 did not significantly enhance
cognitive performance. Moreover, IHG1 did not change the cerebrovascular endothelial
function while improving cognitive performance. These findings suggest that the intermittent
IHG exercise protocol with a short exercise duration may not provide enough stimulation to
improve cognitive performance despite being useful as a safe exercise mode in the elderly and
patients with cardiovascular disease. Moreover, exercise-induced improvement in cognitive
function is induced by other physiological mechanisms (.e., cerebral neural activation)
independent of cerebrovascular endothelial function. Further studies are needed to clarify

these issues.
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Reuse of organic wastewater as hydrogen donor for denitrification process
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Summary

Development of denitrification process with low cost is one of the important issues to keep clean
water environment. Conventionally, methanol (MeOH) is wildly used as hydrogen donor for
denitrification process. Organic waste such as 2-Propanol (IPA) waste or organic acids has a

potential of use as a hydrogen donor for denitrification process. However, it has been reported
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that sudden switching of all organic sources significantly reduces nitrogen treatment
performance. Also, since the methylotrophic microorganisms utilizing methanol has a special
metabolic pathway, compatibility with other organic sources has not been investigated.

In the present study, effect of organic substrates as hydrogen donor for denitrification process
was evaluated using different types of biomass carriers. IPA was used for start-up of the
denitrification processes. In order to immobilize the denitrification bacteria in the reactor, two
types of carrier, polyvinyl alcohol (PVA) gel beads and polyethylene glycol (PEG) gel carriers,
were used for continuous feeding tests. After sufficient denitrification activity was observed,
20% of hydrogen donor was replaced from IPA to MeOH. Consequently, nitrogen removal
efficiency of the nitrogen removal process using PEG gel carrier was reduced from 97% to 82 %
temporarily, but recovered the next day. Regarding the nitrogen removal process using PVA gel
beads was not affected significantly by the change of hydrogen donor. After that, the ratio of
MeOH was increased to 40% and 100%, but no significant effect on the nitrogen removal
performance was observed. From these results, it was shown that the hydrogen donor for
denitrification can be changed from IPA to MeOH without significant effect of nitrogen removal
performance. There is a possibility that other organic substances can be used in combination
with MeOH, and it is necessary to investigate the use of various organic substances in future
study. In particular, if organic acids such as an acetic acid or a propionic acid can be used for
hydrogen donor instead of methanol, there is a possibility of using food-based waste for
denitrification process as a hydrogen donor.

Furthermore, emission of N20 from the denitrification process is also serious issues for the
operation because the N2O has high potential of greenhouse effect. In future study, effect of

organic substrates on the emission of N20 should be investigated.
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T -T2, £7=. Bacillussp. (LC466616) /S5 57z C-4 Wil T & F ALEERIZ L Y | T-2 toxin
% HT-2 toxin |ZZ8H#a4 5 Z LITEH) LTz, T-2 tetraol DAFEIZIX, 7 E=T IINZ X 5 T-2 toxin
DT B F ALEBAEFERH T 5,
(2). #L EpCAM &/ 7 v —F VUKD A E L pE R

AT Y F—<#ild 1B7 #kZ RPMI 55T 2 B & MR ATV 228 b5 L, 1L Ofillass
i E3EH 5K 20 mg OHL EpCAM £/ 7 o —F AHURNEES S Z LivT& 72,
(). ~V aFty LPUROREE

(DIZTAEE SN T-2 toxin & @UZ TR L7 EpCAM & / 7 o —F L diik%E 7 X REEG DU
VI —=TORHEZOWTHAR T, O I —Z BHEA K LT PR O G A E A T 5
TLC X° LC-MS/MS f##TIZ LV . ZNZENOFRED GRS LTz Z L3 Sz, RICHH
RIxt LTt EpCAM &/ 7 u—F AUk z Nz, NV a7tk fEaiiEo EpCAM-T-2 DA%
AT,

Fro. BUEIERFE TH D HT-2 toxin (26 [FERICEKZHAATNDN, b Frx ki 2 55
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% HT-2 toxin |E T-2 toxin (T, U > I —E N R TRWTE DTS Z st Th 5,
(4). PV aFe HERE MY a7 UREAPUARD e bR MCF-7 (2% 3 2 BE5EFH 5 68 O fREE
(DI THARE S 7z T-2 toxin, (I TR L7281 EpCAM € / 7 v —Fugifk, (I TERIS
72 NY a7 e U EEHUAD EpCAM-T-2 # t M FLEMlE MCF-7 (23N L, WST assay CTailt% i
AE L7255 5, ICs0 13(1) D T-2 toxin 1% 8.77x102 pg/mL, (3)D kU 27 & & HiAD EpCAM-T-2
1% 8.95 pg/mL T 5 Z EAVRENTZ, (2DH EpCAM & / 7 o —F LHUAICEI L Cid, ARFEIC
B D EEH T ERZ RS R -T2, DFEV, GICTERLE N a T U AP D
EpCAM-T-2 73/~ U 7= HERHETEERRIZ S L7 N a7 O T2 toxin HRTHDH B2 B
L7, M) aTe UREEIURD GRS LT &R STz,

3. A% OMNIRIZIIT 2 RE E I LR

SBOREE LT, BIEIEREMEO HT-2 toxin, T2 tetraol {22\ CHERERIICAEFERZ 1T > T <
MENRBDLR, 2 200 M) a7 AIHUEREEHMTHL e Frd KON ELRY |
AL DOFERMED KON DT, U I —ERFEORE Z1T> TS MERH D, I HIZAERL
VU H—IZIFEETH D7D,V U — % B 2 B OB ERORGEHIT> TS MERH D,

Summary

Filamentous fungi such as Fusarium spp. infect important cereals and produce
trichothecene mycotoxins as secondary metabolites. The toxicity of trichothecenes is highly
toxic to cells with high cell proliferation and is expected to be used for anti-cancer drug
applications. There are more than 200 analogues of trichothecenes, and they have been
expected to be lead compounds for drugs. However, trichothecenes exert toxicity not only to
cancer cells but also to normal cells, and research of trichothecene application has been
postponed. In recent years, however, advances in technologies that specifically attack cancer
cells, such as antibody drugs, have brought renewed attention to the use of trichothecenes as
drugs. In this study, we aimed to use this scheme to apply trichothecene as a lead compound for
anti-cancer drugs with less side effects.

In this study, an A-type trichothecene, T-2 toxin, and its analogs, HT-2 toxin and T-2
tetraol, were selected. In addition, anti-human EpCAM monoclonal antibody, which is a
monoclonal antibody against EpCAM, a cancer cell-specific surface antigen, was selected as an
antibody for this trial. The growth inhibitory effects of these trichothecene-conjugated
antibodies and trichothecenes in themselves were determined against human breast cancer
cells MCF-7.

In the production and purification of trichothecenes, Fusarium sporotrichioides NBRC
9955 strain successfully produced about 80 mg T-2 toxin in 1 L of GYEP medium. Regarding to
deacylated products of T-2 toxin, HT-2 toxin was successfully produced by applying crude
enzyme of Bacillus sp. (LC466616) to T-2 toxin, while T-2 tetraol was obtained by adding
ammonium to T-2 toxin and deacetylating it at C-4, C-8 and C-15 positions.

In the results of production and purification of anti-human EpCAM monoclonal antibody,

the hybridoma cell line 1B7 was cultured in RPMI medium for about 2 weeks and successfully
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produced about 20 mg per liter.

We bound each trichothecene to antibody EpCAM in organic synthesis and found the
intermediate to be successfully synthesized. Since no analytical means were available to find
binding efficiency of the intermediate to the anti-human EpCAM monoclonal antibody, we
compared the toxicity of the anti-human EpCAM monoclonal antibody itself and the
trichothecene-bound antibody by applying each to MCF-7.

In the results of growth inhibition study, only T-2 toxin-conjugated antibody showed
growth inhibition effects, but not antibody itself. The fact that the anti-human EpCAM
antibody showed no growth inhibitory activity suggests that the growth inhibitory effect of the
trichothecene-binding antibody attributed to T-2 toxin, and that the trichothecene-binding

antibody was successfully synthesized.
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Fusarium 27 £ % nivalenol @ fr I 0] 72 BB SRIRE SR OFI H

Use of fungal enzymes from non-fusaria for the detection of Fusarium mycotoxins,

nivalenol

g ERE R ol (B T PpreRhc AL 350
fREHRE W ET
WFFEIR, /2021 4E 4 4 1 H~20224E2 A 15 H
¥—U— K/ Q= L/ —/ nivalenol (NIV)
Q@CA LT EF MLEEFE  4-O-acetyltransferase
@ Trichoderma brevichompactum
@IIN3EEk  feeding assay
(®ELISA
2021 £ 421140 556,000
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IR 20214FE T IFITZCITRZE e 24 (20224E2 0 24~25 1 I8, 4> T 1 Bife)

fFZERGE 3 L Ok SR O 2
1. #FEE

MU a7y LiX, Fusarium J&72 ENEW 72 SN L, ZIRIEHEY) & L CAEET S EE
D—HTHY ., NOBEHESLZ WD, BOREEZENTFEL VR D, R TIE, Bi~D
THYH UIE LIEA B35 BB nivalenol (NIV)S: R U 2712 H L7z, nivalenol (NIV)iZ,
deoxynivalenol (DON) L [6] U B R U a7 @7 54, DON LV & @EMERHRYy, L, A
filxtg & e > TNDH DT DON OATHY . NIV 257 NIV % b U 27 OFHIA ST
e, B STV D, TOERFRDO—>L LT, NIVER M aFrerzffigicmtds
FEPHEL STV W ERFET NS, TO7H, AWFEETIE NIV & U a7tz oMt
REMSITHZ A HE L, ELISA WE2FIH L7cx v M CRiGMKRMT 2 HiEEBLR LTz, NIV
% b U a7t O T ELISA I TORI ATREZ2 D 1T 8,4,15-triacetylnivalenol (3,4,15-triANIV)
DHTHY, NIVEZ R 2Tt ) a7 AGm TRI BEEHEICL D, 3,4,15-triANTV ~
DEWAE RS Z L2 LTz, UL, 2D C4 (L7 B F/ALEER TH 5 TRIT (FIEFILEMENE
<, FEAMbIcEZ 7evy, 22T, AR TIE, Fusarium BWEUIMZ LR O H 207, TRIT @
REWERZ N a7 B AEERNPOIRE L., SRR L0, C4 M7 FAEERT5
trichodermin (TDmin) % E4£EEME 5 Y a7 v 4EPER Trichoderma brevichompactum

(Tb) #%TH D, ZOHEKEFA L, NIV 225 3,4,15-triANIV ~OEHREER T H 2 L 2 ER

L7z,

TR E LCi, [ENANCTHEEA LT 8 o0 Th RIRE 2 5B sk, B H 2 VT
& L, TDmin NEPE L TV A I DWW T, TLC - HPLC - LC-MS/MS % HW CHERR L. 3851 L 7=,
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EEWE REAFE, B L, NMR CHEREZ{T>72, £7. TDmin £EEFEIC 15-ANIV -
3,15-diANIV % feeding L. 4,15-diANIV * 3,4,15-triANIV (ZZH SN 50 EHER LT=, £ OFER
EHSEZ T, ZOBEROMBEREZIH L, IEEEH <2, &6, C4 M7 B F /U LEEREEE T T
»H % ThTri3 @ DNA % pColdIl IZfiA L, K| :ﬁ@%ﬁ’:ﬂ%ﬁzéﬁé &ET KIBHEICE D
rTbTRI3 B % D3 Bl 27k 7 7=, SDS-PAGE TORIUER L . LEMOMHRZIT- T2,

2. WIS L O O

TLC - HPLC - LC-MS Ofiffft D& R 5, 8 RO H T Th CBS 112444 #7235 202492 TDmin %
HFETE D Z &R ENT, £72. NMR OE&ERE T, Th CBS 112444 DO AFEY A TDmin Th
HZLERMWETE, ZL T, NIVZ MY a5t 1% LT Tb CBS 112444 #£72° C4 (i 7 & F/LALIE
P& R DW T, Feeding EBR TH7= & = A, TLC (28 T 15-ANIV 728 4,15-diANIV (2725 =
Engholz, 07, HPLC - LC-MS IZ L » THER Z T T2 & 2 A, TOEMMBFER SN, £
72, 3,15-diANIV % JE |2 L7284 1%. TLC (28T 3,15-diANIV 728 3,4,15-triANIV ([Z B L 7= Z &
NEZ LT, TD7=®, 15-ANIV [A4£kIZ HPLC « LC-MS TOfEREIT-oT2 & Z A, {EMHEZFF-OREE
MNREINTZ, bEDZ Enn, Th#RD CANLT B F ALIEEN NIV R U a7 2B 0T HIE
M35 EWRENT, 072, Tb CBS 112444 ¥k O W IR T ThTRIS HLEESE OIS % 5 A
7o, ZOMEER T, NIVR MY a7k o0 CANT B F LIRS R TE oz, FEEIC, K
MFE 2R L7z TOTRI3 U = B b Z o 7 E ORI 2723, 265D HETIE, L4

Tl IEMEOHLEFREHDL LN TE ol

3. SEOWFRICE T Lk £ 72 3R

AEOHZROBKE LTCiX, NIV RN artr 2B T 5720l 2 FER 72
TRI7 NRIELRLT VW LT, EEICE S TRV EW I RN, REEELZET 2012, C4
(L7 B FIALBER DR TR S 15 Th AL LT C4 (e 7 B F ALEERE OB E g L7,
% L C., Trichoderma J&® CBS 112444 fRIZE W T, BIED Fusarium »4PET 5 NIV AR MU =2
TR AT L CANLT B F /LD GEA SN DITRE RINHETH 7, LavL, ZOIENER in vivo
TLRONT in vitro TOIEEDOFBLZ FEBLT H 2 LN TERoTc, MR OESEMt. &
I FHH 2 K 2RI H U7z TbTRI3 D53 5 £ < WinZe o T2BEH 2R U, in vitro TOiE
PEGEDLZENROBEEFTZ LD,

Summary

Trichothecenes are a group of mycotoxins that contain a trichothecene skeleton (12,13~
epoxy-trichothec-9-ene; EPT) in their structures. To date, many trichothecenes with various
modifying groups have been found. They are produced by several genera of fungi, including
Fusarium, Spicellum, Trichothecium, Trichoderma, and Myrothecium. Based on their chemical
structures, trichothecenes are classified into four types: A to D. Nivalenol (NIV)-type trichothecenes
as well as deoxynivalenol (DON)-type are belong to Type B. The acceptable daily intake (ADI) of
nivalenol (NIV) in food is 0.4 pg / kg. Although NIV is evaluated more toxic than DON, which is
under regulation, NIV is not sufficiently regulated, partly because NIV can not be easily detected.

Therefore, we have tried to devise a method that enables simple detection of NIV using the ELISA
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method. Since only 3,4,15-triacetynivalenol (3,4,15-triANIV) can be detected in ELISA, because of
existence of useful antibody with enough affinity. Thus, we aimed to convert NIV to 3,4,15-triANIV
with trichothecene biosynthetic enzymes, TRI enzymes, TRI101 (3- O-acetyltransferase), TRI3

(15- Oracetyltransferase), TRI7 (4- O-acetyltransferase). However, we found that TRI7 is very
unstable and could not be useful for practical use. Therefore, in this study, we tried to find an
alternative to TRI7 from 7richoderma brevicompactum (Tb). We obtained 8 strains of Tb and
examined to find which strains produce trichodermin (TDmin) with acetyl group at C4 position. We
found that CBS 112444 seemed to produce TDmin most efficiently by TLC / HPLC / LC-MS analysis
among the eight Tb strains. In addition, NMR structure determination confirmed that the product
of the Tb CBS 112444 strain was TDmin itself. Next, we fed 15-acetylnivalenol (15-ANIV) and
3,15-diacetylnivalenol (3,15-diANIV) to liquid culture medium inoculated with Tb. We obtained and
extracted a portion of the medium with ethyl acetate and found that 15-ANIV was efficiently
converted to 4,15-diacetylnivalenol (4,15-diANIV) by TLC / HPLC / LC-MS analysis. It is the first
finding that NIV-type trichothecenes can be acetylated in vivo at C4 position by non-fusaria. Next,
we tried to obtain TbTRI3 crude enzyme from the culture solution of Th CBS 112444 strain. We
collected fungal mycelia by centrifugation and disrupted it using urltrasonication and prepared
crude enzyme solution. However, we could not confirm the C4 acetylation activity of NIV-based
trichothecene with this crude enzyme. We also tried to produce recombinant ThTRI3 which gene
was integrated into pColdII vector and incorporated into E. coli BL21. However, we could not
observe TbTRI3 band on SDS-PAGE, and could not express C4 acetylase activity toward NIV-type

trichothecenes. We need to use more appropriate condition for in vitro experiments.
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Analysis of ultraviolet resistant Haloarchaea
R FE NEIL FR (BT RNS LSRR
fREHE =F £V

fIFFEHRE, 2021 4F- 4 A 1 H~2022 42 A 15 H
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Summary

The study subjects were sp. 590-2 isolated from commercial salt samples by UV exposure
screening. UV experiment was conducted in which UV was exposed in a clean bench while
shaking the mid-Log culture medium of sp. 590-2 with a shaker. Two patterns of UV experiments
were performed. Pattern 1: Strong UV illumination, 10 minutes exposure. Pattern 2: Weak UV
illuminance, UV exposure for 2-24 hours. Result of two patterns of UV exposure experiments, it
was found that the sp. 590-2 survived after UV exposure of 2.38 kd / m2. As a result of the
pattern 1 experiment, the sp. 590-2 could not be killed by the method of exposing to strong UV
illuminance in a short time. It was also found that the mid-Log culture medium should be judged
not by the passage of time but by the numerical value of 0.D.660. The reason is that the
condition of the cells can be made uniform. This is because in the pattern 1 experiment, the final
degree of bacterial growth was different due to the difference in 0.D.660 when exposed.

After pattern 2 experiment, when the cells were cultured for more than any hour, it was
confirmed that the culture medium exposed for 4,5 hours did not grow. Therefore, it is considered
dead. However, it was not possible to accurately measure the sterilizable UV illuminance of the
sp. 590-2. The future task is to biochemically analyze the UV resistance mechanism. For
example, measurement of double-stranded DNA strand cleavage repair ability and comparative
evaluation of carotenoid expression level after UV exposure can be mentioned. In the gene
analysis experiment of the sp. 590-2, genomic DNA was extracted by the phenol / chloroform
method and used for analysis. Single-cell analysis using MinION and MiSeq analysis at the
collaborative research destination JAMSTEC were performed. As a result, analysis of MinION
did not lead to a detailed analysis. On the other hand, analysis by MiSeq gave a long-read
genomic library. Currently, we are annotating strains of Halorubrum Ilacusprofundi,
Halorubrum ezzemoulense and Halorubrum sodomese for comparison. In the future, in order to
increase the resolution of analysis with MinION, it will be necessary to consider the conditions

when adjusting the genomic library.
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Inhibitary effect of exercise and electrical stimulation on excessive
calcification of xat tibial articular cartilage accompanied with reduction of
mechanical loading to hindlimb-in rats
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- Xue-Qian Zeng, Hirai Suito, Wataru Minamizono, Nao Yashima, Chuwei Yang, Masafumi
Ohsako: Study in effects of different periods of interventions with electrical stimulation on
structural changes of tibial articular cartilage induced by hind-limb suspension in rats.
European Collage of Sport Science (Glasgow / Scotland, Virtual congress), 8-10, September, 2021.
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Summary
[Background and Purpose]
Recently, a treatment method for Osteoarthritis using a vector potential (VP) has been

developed and is drawing attention. The method is characterized by an extremely low burden
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on the body because the electrical stimulations aren’t directly given to body. Although VP
may contribute as a therapy for OA, the effect of VP on the articular cartilage of OA has not
been examined histologically.

The purpose of this study was, using tail-suspended rats, to morphologically compare and
investigate the effects of electrical stimulation with VP on structural changes of the tibial
articular cartilage caused by mechanical unloading.

[Materials and methods]

One hundred and eight male rats (wistar strain, 7-week-old) were used as materials and they
were divided into HS, VP and CO, and moreover, each group subdivided, by experiment
periods, into HS1, HS2, HS3, VP1, VP2, VP3, CO1, COZ2, and CO3. CO1, CO2 and CO3 were
normally bred in the cages for 1, 2 or 3 weeks, respectively. Tails of HS1, HS2, HS3, VP1, VP2
and VP3 were suspended in cages for 1, 2 and 3 weeks, respectively. The experiment was
conducted under anesthesia using a VP generator (Sumida Denki Co., Ltd.). The conditions of
electrical stimulation of VP were 67mV, 20kHz, 0.13mA AC, and were set to 30 minutes / day,
5 days / week. After the experimental period, knee Joint in each group was excised and was
analyzed histologically.

[Results and Discussion]

The stainability of safranin O tended to be low in the articular cartilage of HS, and in HS3 in
particular, the stainability of the superficial and intermediate layers of articular cartilage had
almost disappeared. The results of immunostaining of MMP-3 showed positive reactions
only in the HS group, and those reactions localized from superficial to intermediate layers of
HS3. However, for CO and VP, those reactions were no longer observed from the CO1 and VP1
stages. MMP-3 has a role of degrading cartilage matrix. In other words, an increase in MMP-3
means an indicator of cartilage substrate destruction. From these facts, it is considered that
the suspension of the hindlimbs caused the substrate destruction of the articular cartilage and
then the elevation of the calcified layer, and this phenomenon was suppressed from the early

stage of VP-electrical stimulation.
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Summary
7 weeks old rats (n=24) were randomly selected for the control group (CO, n=8), bone injury
group (BI, n=16). Furthermore, BI was categorized to normal breeding after bone injury
(BI-CO, n=8) and electrical stimulation after bone injury (BI-ES, n=8). In this result, BI-CO
was loosely formed in cancellous bone. In contrast, BI-ES was densely structured a cancellous
bone. In other words, electrical stimulation is speculated to promote bone formation.
Furthermore, when the bone injured part was observed in a sagittal section, in BI and natural
bone tissue was formed thinly and sparsely inside the bone marrow, and bone was not formed
in the original cortical bone. It is speculated that bone damage progresses from the inner

surface of the bone to the cortical bone surface. On the other hand, BI-ES repair tissue on the
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inner surface of the bone was observed more closely than that in BI-CO. Furthermore, in the
repair tissue of BI-ES, bone formation progressed not only to the inner surface of the bone but
also to the original cortical bone site. These results suggest that non-contact electrical
stimulation enhances to bone formation potential and may be applied in clinical practice as an
early repair treatment device. Previous studies have shown that electrical stimulation after
bone injury promotes bone formation faster than that the conventional bone repair. However,
the conventional electrical stimulation method is extremely invasive to the living body. Because
an acupuncture electrical is inserted on the periosteum. In addition, acupuncture electrical
stimulates to bone tissue via acupuncture, which may prolong healing of the injured bone
because the site must be unfixed. From these previous studies, electrical stimulation was
thought to promote bone repair. However, it is highly invasive during treatment and the
fixation device removed. it is possible to promote bone repair by electrical stimulation, but also
It is presumed that it is suppressing. In contrast, non-contact energization stimuli that can
solve these problems can be treated without removing the fixation device. We are thinking of
applying to prevention in bone injury by up-regulation for bone strength. If this comes true,
we can think that not only prevention in bone weakening due to aging but also guarding to
secondly bone fracture. These hypotheses should prove a mechanosensitive tissue and/or a
mechanosensor by immunohistochemistry, quantitative reverse transcription PCR and in situ

hybridization.
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Summary

[Purposel The purpose of this study is to compare and examine the effects of different electrical
stimuli on the bone loss of femur associated with unloading in rats.
[Materials and Methods] Forty-eight male rats (wistar strain, 7-week-old) were used as materials
and they were divided into a hindlimb-suspended group (HS), a hindlimb-suspended and a
transcutaneous electrical stimulation group(TE), a hindlimb-suspended and Vectorpotential
electrical stimulation group (VP) and a Control(Co).

In TE, TEs, using 80kHz carrier wave, was performed from the front surface of the femur
under the conditions of direct current, 60V, 31Hz, and 200psec.  In VP, electrical stimulation was
performed under the conditions of alternating current, 60mV, 0.13mA, and 20kHz. In both VP and
TE, the electrical stimuli were performed under the anesthesia for 30 minutes / day, 5 times / week,
and the experimental period was 3 weeks. Each group was euthanized by carbon dioxide
inhalation at the end of the experimental period, and the femur was removed and observed
histologically.

[Results] The bone trabeculae of HS were loosest and those of TE and VP were thinner than
CO. The bone trabeculae in HS were loosest in the secondary cancellous bone, although no
change in thickness of the bone trabeculae was observed in primary cancellous bone.

In TE, the trabecular bone of the secondary cancellous bone showed a structure similar to HS
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that had thick bone trabeculae. In VP, the trabecular bone of the secondary cancellous bone
was loose than CO, but they were thicker than HS. There were many bone-resorbing-grooves
at the of periosteum surface of epiphysis in HS and the surface of the area was rough. On the
other hand, there were little bone-resorbing-grooves at that surface in CO, VP and TE and
those areas were rough.

[Discussion.]  Both VP and transcutaneous electrical stimulation were effective to maintain

the structures of epiphyseal surface but only VP electrical stimulation showed inhibitory effect
on a bone loss by mechanical unloading.
Kobayashi and Mochizuki had reported that transcutaneous energization for 10 minutes per
week for 5 days per week had an inhibitory effect on bone loss under the same conditions. It
might be that the transcutaneous electrical stimulation for 30 minutes per day was lesser or
electrical stimulation couldn’t reach to a deep area of the bone. It is thought, on the other
hand, that VP electrical stimulation reached until the deeper area of the bone and contributed
to inhibit the bone loss by the mechanical unloading.

[Conclusion] It was suggested that the transcutaneous electrical stimulation may inhibit the
bone loss only at the outer surface of the bone, while VP electrical stimulation may contribute

to inhibit the bone loss of the deeper area, too.
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DR E T, CK AARKEE T IIRE OMEEA A NSE L TIRENHE S D Z & AME S
TWDHR, kU HiME T O RNA-seq fHT Cld, fEEEA 4 2 FHEMOERGHIBIA 713 H Sz
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ﬂotozwzkm%\hzymxiﬁﬁﬁ%fﬁ\F:/%Q%ECKéAWLm¥®%Dm%
ARG R MBI TV D EE X 6D, £, harOREHFIL CK EaERTOMIZ

ZREMEMIL O RIS 72 & OB T FED RN %ﬁ?é:kf’%éﬂéoﬁﬁnfﬁ%
FOHEAE 1HEEOATHN L2720, Bt SN Ba FRESHIE  UIErE %2 S 1B IS
NFTTED LD ICHBET Z R T ONIELEARATH D, 4%, HilEEF OUIREZ I BB+
2 AR T REO MR 22 F BURNT 2 RRIRFINIZATV, R 2 O REFERIRE T2 LD K 5 ITRBINE
o000, ILICHEZEDD

Summary
Plant tissue culture is the aseptic culture of cells, tissues, or organs under defined
physicochemical conditions, and is an important tool in propagating economically important
crops and regenerating transgenic plants. In general, de novo organogenesis requires
exogenous application of phytohormones, such as auxin and cytokinin (CK), which are added to
the culture media. In ipecac (Carapichea ipecacuanha (Brot.) L. Andersson), however,
adventitious shoots can be formed without phytohormone treatment. Therefore, it is easy to
study the effects of endogenous phytohormones during adventitious shoot formation by using
tissue culture system of ipecac. In addition, it is possible to evaluate the direct effects of
exogenously applied chemicals. Effects of auxin and CK on de novo organogenesis are well
known, but that of strigolactone (SL) is poorly understood. In this study, we evaluated
adventitious shoot formation of ipecac treated with effects of SL, SL biosynthetic inhibitor, and
SL antagonist We found that exogenously applied SL suppressed auxin transport in internodal
segments, decreased the number of adventitious shoots formed on apical region of internodal
segments, increased the number of shoots on middle region on internodal segments. In contrast,
SL-related inhibitors promoted adventitious shoot formation on apical and middle regions of
the segments. The total number of adventitious shoots almost doubled compared with the
control samples. Especially, SL antagonist treatment increased an endogenous CK in
internodal segments. The distribution pattern of isopentenyl adenine (iP) was associated with
the position of adventitious shoots formed on internodal segments, indicating that iP type-CK
might have an important role in the stimulation of adventitious shoot formation of ipecac.
Wounding is one of the triggers for plant regeneration. Our previous studies showed
that 276 differentially expressed genes were upregulated in the apical region of internodal
segments after 1 week of culture, compared to apical region before culture and basal region
after 1 week of culture. In this study, to investigate function of the 276 genes, we performed
gene ontology analysis. As a result, phytohormone-related and organogenesis-related GO-terms
were detected in apical region of internodal segments after 1 week of culture. These GO-terms
included genes for acquisition of cell pluripotency, promotion of cell division and CK
biosynthesis. The results indicate that the gene expression spontaneously starts at almost the
same time by wounding, elevated endogenous CKs induces adventitious shoot formation

without callusing on internodal segments.
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11-KT DA DR NVE T GnRH3 OFBUEEZ KT THRALEATH D) ?

F7m, BETZBEOAT=ANIEDL IO

Are there any hormones other than 11-KT that affect GnRH3 expression?
What is the mechanism by which it is affected?
WRFEAREHE HWEERY: APl rarst BHAmB P
fRYHE &1 1
WFFEIR, /2021 4E 4 4 1 H~20224E2 A 15 H
¥—U—RK/OEH v —27F 17T Oreochromis mossambicus
OMHRH  Sex reversal
@A Z A A1EF  Brain slice culture
@FRIRFRLE L Thyroid hormone
®A v AV UEEREIKF 1 Insulin-like grows factor-1
2021 fFEA AT 555,000 H

e

FREKFRB IO NEER

&

& (#£3) Involvement of IGF-1R-PISK-AKT-mTOR pathway in increased number of GnRH3

neurons during androgen-induced sex reversal of the brain in female tilapia) (Oda et al, 2022

Scientific reports in press)

L1 THIRIRAR LT U MET ¢+ T B 7 Kk ET D GnRHS == —na U IC 52 A8 L 7 ORI

2022 ¢ HAEMW) TS S

H B R TEMER VT 0B & 2T REWET ¢ T BT OO YERHIZ BT 5 IGF-1 O 5125\

2021 4 HA#EMW) 7R

BT 1T 4 T ETMIMOREM L Z 5| S 23S0 AT v AR 2020 £ TEEANITEETIIE R R =

BRI 3 L O R oA 2
1. WL

1.IGF-1 O#EE

AT A AR5 1ELZ W CUIGE-1 2 B30Tl i OB 217 ) 158 % 1244 L7 GnRH3
—a—u L OBEEREEE 2 ha— LVBETCHIERT S 2 & TRIEFEITo T,

2. FRIBARNLEY (T3) DOMIE

40



IGF-1 & FEEDOEAET T3 28 GnRHS3 = = — 1 VI RIE T B AR~ 7=, Z D% . T3 7% GnRH3
Za—n VIR EE LI TREOREEITI -0 T3 BLOT &K (R) HEAIZ AWK
PR SER (2 e — VBRIZ T3 BN, EBREEIZ T3+TR FEM 2 W) . RT-qPCR (7«1 Z &7
DFRIBEEE 2 BT MERN TD TR- a B L TR B OFEHFER) . GnRH3 =2 —v v & TR-a B LW
TR- B D5aE Yt T O FEDHER Z 1T > 1=

2. WrgEReE S X ORUR o

IHNETHIEE T, HEEARLES (11-KT) 2EEET ¢+ 7 87 OO GnRH3 = = —1
BOEMEG SR TZE2R L TE T, BT SBWFE TIEHizIc, MR LVE v DIAMT R
M7 ¢+ 7 €7 OO GnRH3 % 51 & i Z R /VE O Z1T > 72,

1.IGF-1 O#EE

FEE LIRS 100 nM @ IGF-1 IRINEEAS = > b v — LRE & big A U CREGHIOICAH B 72 GnRHS =

2= EOEMES &R Z L2, IGF-1 78 GnRH3 = = — 1 VORI 2 & Z 38DV TIE,
WHFFRR DIEEIC L > THT b= EBR S IGF-1 Z &K (R) /PIBK/Akt/mTOR > 7 F /AR R
28 GnRHS = = —u VOIS LTS Z L2 LI LTS Z End, FRREZHAWT
WHZEREZLND, ZNHORE (IGF-112X% GnRH3 == —n81 O L O IGF-1R

INOIRE DV 7T IMBERE DR E) IZoW L, fa X & L T\ 5 (Oda et al,, 2022 Scientific
reports in press) .

2.HRBARNLEL (T3) DORKEE

FEF, T3 WMEE (FIREE 10, 100 nM) 282> b o —/ LR & bl L CHEFHIIICA 72 GnRH3
Za—n U OEMESIEXEZ Lz, 2O, 100nM D T3 kY H 10 nM D T3 8= hr—/b
PELEEZ L TRV AREICGnRH3 =2 — 0 BNz 5 &k 2 L,

T3 78 GnRH3 == — a0 U HOMINEZF| EEZ L2 06, ZORKIZHOW T B <72, GnRH3
o —u VEGEFOT T —F— BRICHRIR R VR 2 BE (TR) A HEBNTFEL TV D LW
)4 (Kitahashi et al, 2011) X° GnRH3 == —1 N TR BNFEL TWD &0 9 #HiE (Ogawa
et al., 2020) 705, IGF-1 DX 92 7 FMRERKE Z M0 LB TIEe< . T3 X TRICH G Z
L. Z0Ot% GnRH3 == — 1 » OEGEHFHHEITEKICHE S Z L C, GnRH3 =2 —n1 U HonE §| &
BT EWIEMAENY T, RiEE1T-> 7,

ETHIOIT, T3 B L O TR BAFEAZ AWK P EBR AT o 7o, ZHUTOWTHINA T A A5
BiEEAONTND

fEEL. T3 (10 nM) BLOTR FHFER (KEIRE 100 nM) Z[FERFHZRINT 5 &, T3 (10nM) H
AN E g% LT GnRHS = 2 — v VO A EICIZ it Cne, Z ok, TR HEHO
HAINAY GnRH3 = = — v VU EA RIF S NI &2 H L LD T\ D

WIZ, 74 7T ORI %25 O T TR (TR-a, TR-B) BFEBLL TV ﬁ>%ﬁﬁ%}8\?‘é
72%. RT-qPCR %177z,

T, KPR 2 S TN T TR- . TR-B DRBZMRTH LN TE -, ZDOH, TR-«,
TR- B DRBLEIZKREREITA LN )T,

RK#%ICGnRH3 ==2—1 > & TR (TR-a, TR-B) MNHLJFEL TV D M Z el T T,

fid, GnRH3 == —nr > & TR-a OHFEXIZEA ERBD LN -7, GnRH3 =2 —n1
v & TR- B DIF[IENBIEE T E T2,
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INETOWE LAEIOERELAEDLETELXD L, T3 28 GnRH3 =2 —1 2 H 2 28T,
F9 T3 2 TR- BTG % L, D% GnRH3 = = —n > OGRS %2 LT, GnRH3
—a—u CEOEMESIEEZ T LW GRS S T,

3. SBOMIEICI T 2B E o IXRE A

AWFIEIE in vitro TORGELAMT A TWRY, DFE Y ARNTOL OMOGRE OB 2Nk L
RNHDERSTND, ZDIe)D BHEDRERFEO—2L LT invivo TORGEDBLETH D,
Summary

This study was an in vitro investigation of hormones that affect the number of GnRH3

neurons in mature female Mozambique tilapia (Oreochromis mossambicus).
Hormonal effects were verified using the brain slice culture method. The results showed that
IGF-1 and T3 caused an increase in the number of GnRH3 neurons. The pathway through
which IGF-1 caused the increase in the number of GnRH3 neurons may be as follows.The
involvement of the IGF-1R/PISK/Akt/mTOR signaling pathway in the increase in the number of
GnRH3 neurons upon androgen addition has been shown. This suggests that IGF-1, like
androgens, is likely to be mediated through the signaling pathway starting from IGF-1R. The
following experiments were performed to investigate the pathways that T3 provides to GnRH3
neurons. Pharmacological experiments were conducted using TR inhibitors in brain slice
culture methods. The results showed that when TR inhibitors were added simultaneously with
T3, the increase in the number of GnRH3 neurons was suppressed compared to when T3 was
added alone. Next, we used RT-qPCR to examine the expression of TRs mRNA in brain regions
including the terminal ganglia. The results showed that TRs (TR-a and TR-B) were expressed in
brain regions including the terminal ganglia. Finally, we examined whether TR-a or TR-8
co-localized with GnRH3 neurons using immunostaining. The results showed that
co-localization of GnRH3 neurons and TR-a could not be observed, and co-localization of
GnRH3 neurons and TR-B was observed. In other words, it was shown that GnRH3 neurons
have TR-B. In addition, single-cell real-time PCR results on tilapia GnRH3 neurons have
reported that GnRHS3 expresses TR- 3 (Ogawa et al., 2020) and the presence of a TR-binding
region upstream of the GnRH3 gene promoter in tilapia (Kitahashi et al., 2011) .Taken
together, the results of the present study and the reports suggest that the effect of T3 on
GnRHS3 neurons involves a pathway in which T3 first binds to TR-8, which then binds to the
transcriptional regulatory region of GnRH3 neurons, causing an increase in the number of
GnRH3 neurons.

The present study demonstrates the effects of non-sex hormones (IGF-1, T3) on GnRH3
neurons. We also investigated the pathways involved and found that different hormones have

different approaches to GnRH3 neurons.
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Collapsin Response Mediator Proteind (CRMP4) 73

RN/ ANy SEI A

Effect of Collapsin Response Mediator Protein4 (CRMP4) on
neural dendrite formation

RERHE W BE (EORErseR Aafrin)
fREHE & 1

WFFEIR, /2021 4E 4 4 1 H~20224E2 A 15 H
F—TU— R/ O HAEARYZ N7 AFEE (Autism spectrum disorder, ASD)

Q@ aF TV UINERN S N TG 4

(Collapsin Response Mediator Protein4, CRMP4)

@ ffkZek (dendrite)

@ 4%3#7 (branching points)

® HpaE#s #2374 (Cytoskeleton Proteins)
2021 £ 4140 557,000 F

WHFEFRE R, Pk KO HBHRER
- [ HPAEREFE CTH 20> 72 Collapsin Response Mediator Proteind (CRMP4) ® SR 5| X Z
TRLRIGETE IR T A I = X LD s BE. et i@ R, Ka-e1 f#f
55 74 PR HEGRR S HAEM) P2 2022 43 1 5 H

BFZERE R L O R oA S
1. WFgE5E

A% 1 B~ 7 A7 BRI T CRIMECE 24§t L. ft CRMP4 ik 2 Fu 7o e oa iz vk
& B YUK Z AU = Western Blot 1512 K - T, CRMP4 235567 2 ilia B #BEE # o X7 B DI
EEATIR > T,

Iz, Bk ASD BE D R &7 88 B CRMP4 23, JefTHFZEIC & 0 BhIRZEE R s (9
BB S E) #8242 ERHALMNTR-> TS, 2D &b, CRMP4 O 8RN FiE
OD%%T FEIhicZ o 7EF L CRMP4 L DFEEIZED K 5 R4 KIET DN ERGEET %

iz, kﬂ%f@yﬁzﬁ” CRMP4 L %7 CRMP4 %519 2% pET X7 # — &5 L=, HEEEL
2Ry B —% KIGE ISR L CEAR CRMP4 B L OZERA CRMP4 Z R SH, # o8
7 fhH &g - o;%‘ﬁ%%ﬁtco oo WG L7=TN N0 CRMP4 % 37’8 L PD1 Crmp4-KO
~ U ARMBEE B RS 37 itk & 2 IRG L, B O35 & RO FEREAT72 72,
X5z, AR CRMP4 28 CRMP4 UD_L{ZM:%L FAEFTRBIZOW TR L 721z, BpAER
CRMP4 }; V225, CRMP4 D % 2 /X7 ESTARMEE T % AlphaFold #H W {7727,

R&%IZ, RZEY CRMP4 73 CRMP4 OV U EELIZ KIFET B OV T~ 5 7212, CRMP4
DT FTAILTHFT—ETHS DYRK2 # 7= in vitro V V(L EBRZ 1T - 77,
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2. WFFERRE IS L O O
A2 6 , CRMP4 35S T D MBS & o N7 B E T2 I T E s & 7 H & LT
72< &% Bactin, B -tubulin. MAP2B @ 3> RIE SNz, ZDZ Lxs ., CRMP4 Ofhik
e BT D R R A S D N TE T, 72, BHASD BES R S
25 CRMP4 73, CRMP4 & B-actin & Ofi& Z2 A EIZEA ¥, CRMP4 & B -tubulin, MAP2B
EOREREABICHEMEE L ZERHLNERoT, 2D b, Bk ASD BEND B2
-7z CRMP4 O SZERNG| & THREGEERET A V= LL LT, ZLHDOFRESDEN
XD DTH D AR R S T,

F 72, AlphaFold |2 X 2 ¥7/E4! CRMP4, % 84 CRMP4 @ % o /X7 ENIAREE T 21778 -
7ofER, CRMP4 OSZERIZ LD CRMP4 O % 87 NiikfEEZEL2S, ~7 A CRMP4 Lt h
CRMP4 O i CHER STz, 2D Z Enh, EOF R TR Sz CRMP4 &Mtk & v 3
H L OfEEEkIE, CRMP4 ONAREEDENIC L D D TH D AIREMED RE S T,

X 52, CRMP4 O 5ZRIZL > T, CRMP4 @ Thr509 @V VAN ET D 2 &5
LAY

Dz &6, CRMP4 O RAERNG| & ZTEPIREEBRRETA =1L LT, AER
CRMP4 3@ MIEHEE S R0 B & OREGIZELE KIEFT 2 L. @ CRMP4 O LkMEE %
Blesgb 2L, @ CRMP4 @ Thr509 O U U RILICE L Z KIEFTZ ENHLNERY Zh
5 3 DOEALA, WAEE CRMP4 735 EfE Z T RPRZEEZAER T A 1 = X L5 LT b 7T
REMEDVRIR S Tz, A1&IFE. T b DL EBMRIGEIER L OREL S HITHTHX TV FETH
Do KV FEMZRBNMRZEEIPREET A D =X LW O D 2 N TENIL, ASD OFJE R T
=X LERAICEBRCE 2 B2 TS

S.AﬁwﬁWZ‘féﬁ%itiW%m

AK#F2ETlX, CRMP4 WiEE& 302078 E LTh7a< & Bractin, B -tubulin, MAP2B
D 3ONFESNT, LL, ZREDF L 7EFEORAENL, 255 CRMP4 (ZEH
FEE LTV, DML 5 12 L THDDONEH ST > T, £/, EeiiiE
FEBEH & L X 7B L OFES LIMREETE TV A %I E SICOBIERICEE S LT\ b ¥
URTBEEDRERIZONTEMR T BEER DD EEZXBND, DI, KERTHLAL
fik & BRI & OBIEIZ OV T, 41% S HIZFEMICHN TV RERH D LB X5
o,

Summary

Autism spectrum disorder (ASD) is one of the neurodevelopmental disorders, and its main
symptoms are social and communication deficits, and repetitive and restrictive behaviors.
Several abnormalities including those in the formation of spines and dendrites have been
proposed to explain ASD pathogenesis, but the precise mechanism remains unclear.

Our laboratory has reported an association between "ASD development" and "CRMP4 loss or
abnormality" since we found a male ASD patient with a point mutation in CRMP4 only
(Tsutiya et al, 2015, 2016, 2017; Ohtani-Kaneko, 2019).

In particular, morphological observations revealed that deletion of CRMP4 promotes dendrite

formation in experiments using primary cultured cells derived from mouse hippocampus and
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that point mutations in CRMP4, similar to those found in male ASD patients, increase

dendritic branching (Tsutiya et al, 2017). These findings suggest that CRMP4 normally

suppresses dendritic arborization. Therefore, the abnormality in dendritic formation caused by

deficit or mutation of CRMP4 may cause the atypical neural networks, which in turn induce

the autistic-like pathogenesis. The mechanism of abnormal branching caused by the point

mutation of CRMP4 found in the human male ASD patient is not yet clear. The purpose of this

study is to clarify the mechanism of abnormal dendritic branching caused by the point
mutation of CRMP4. For the purpose, we searched for (1) binding proteins of CRMP4 in

neurons, (2) effect of point mutation CRMP4 on binding to the protein identified in (1), (3
Effect of point mutation CRMP4 on the protein conformation of CRMP4, and (4) effect of point
mutations in CRMP4 on the phosphorylation of CRMP4.

As a result, at least three proteins, B-actin, B-tubulin, and MAP2B, were identified as CRMP4

binding proteins. In addition, point mutations in CRMP4 significantly decreased binding of
CRMP4 to B-actin and significantly increased binding of CRMP4 to B-tubulin and MAP2B. The
results also revealed that point mutations in CRMP4 alter the protein conformation of CRMP4
and phosphorylation of CRMP4.

These results suggest that they may be involved in the mechanism of abnormal dendrite
formation caused by the point mutation CRMP4. In the future, we intend to further investigate

the relationship between these results and abnormal dendrite formation in detail.
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Verifying the hypothesis of the mechanism that causes sex differences in
autism using autism mouse model

R i eafk CEmBl iR Em B 7 %)
HEHE &1 17
WFFEIR, /2021 4E 4 4 1 H~20224E2 A 15 H
F—U— K/ OBMARY 7 LJE  Autism spectrum disorder
@7 Sex difference
OMAT A it Sex steroid hypothesis
@FEBI  Phenotype
®rA7x/—/LA Bisphenol A
2021 £ 421140 559,000 F

WFoE3s 3Pk KON IEF &K
<44\ T EYTERES 2021412 A 1 H~3 H
< T4 E AR RBERCG RS 2022423 H 5 1

WFFERE R K Ok SR OE

1. #FFEHIE

(1) BB : TASD OMZEIFEAAEMOMEAT oA REALELCORETHDL | LW IREREREET S
7ol TEAEBOVERT v A REVE RN GUMRELE 553 ASD FAEICRITTRE) 2~
Al
FHEMERAT A REALEELTT A MAT (T, WoiEEL'E & LT Bisphenol A (BPA)
ZER Uz, BEERORERN O 0W S D HEMER VT Y TiE, N CTHBRLEERIC L &thdhvE
V(AT UF =, E2) ICEMSNTIHOME bR X E —KICE Z 6T\, £
DIz, B2 BIONSWRELNE T 5 BPA 238N Lz, T BSMOMEAICEET 501X, AEH (=
7 ANEE IS H~HA% 6 HER) L SN TWa 720, ZoMM =T 5 L 9 IC BPAZ KRG LT,
itk ~Ta~ U AR LEOREIZ L0 R LR~ 7 2% LC BPA #44) (B —F Y% —)
IR TH 2 5 7L CTHEBREIT 72, BPA OGN A (B4E 11 1) ~HAE%RALY (7
H) £$T] & L7, ERroEENTREORAER, Rt/ v 77U NEERICHW:, £z,
Crmp4Knockout (KO) ~ 7 ADOWEZENAE U HRKEZRD 1280, HBUMEREZD & 585 T2 7
L7z, BARRIZREE LTIE, B or 2 B L 72 BRICR T o8B 250 Lz, BRI C.rmp4'KO
7 U A TH AR LR L TR AR DN EEZAL NI LTEY . O FEREEIC
Crmp4 KO ~ U A IMEREZEN 5 Z E B> T b, ZD-H, BPA %&“Efw_/‘@%éfnlﬁl
BOSMERET E D & 5 70 BARD 8o D I E T,

(2) B : DB HBI5 T 2T T-0. Crmp4 KABIHIZEF AR & brlgs U T LN & 0 MEkEE
NoLLDERKTHZEEHE LT,
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B F 9, WAERL Crmp4KO ~ U ADF AT R T VA7 )7 h—AEHFIC &0 S8R B
TACDO B LT R LT MR TEN), 2 TRIWCEIOH - -5 F4% qPCR T~ M
HEDFEBLA g LT (PR 1),

i ~Ta~ U AEEORZRIZ L0 R L2 R~ O R0 B REEE T AT 2 EBRIC Wz, B AR K
W Crmp4KO ~ T ADF A4 3PLirb RNA Zfhi L, N F7 A7 U h—Afftra Lt LT, £
DOFEF, BFAEM L Crmp4KO ~ U A TREUCEND & > T2 BT %238 qPCR TA AT AD

HE Tz 4 FERE 1T o 72,

2.

WF7ERH F L OHCR O EL

(1) 5B

BPA#G v Rt avtu— A<y ROBERFEFOREBEZIE Lz A, av te—AfELl
2 L C BPA 5~ 7 RO ZFHFEFREITFERTH > TH, CrmpdKO =T A TH->ThH P
WEIEIC D o 72, 72, Crmp4-KO ~ 7 24 2D BT FAER ~ 7 2 2 OFERE L Y /0
WA S o 7223, BPA 24%5. L =84 M < v 2+ 2D FHEEEIE Crmp4-KO = 7 24+ 2 D%
AL FREE T LTz, BPA 2532 2 LI X Y, Crmpd KAEKE & R ICBE T
EEOME T 2B 235 o 72, 2. Crmp4-KO X 2= 7 2D N &8 LI 21T > T FiE,

(2) BIZTFHB

B E Crmp4-KO <~ v A & CHEFEMNICEIR T FBURIT 21T - 724551, 4 524 E (p<0.05) FH
DZAL L 7238 (5T 13 1337 il Lo 2> 5 72, CRMP4 % v 8 7 IIMUNERES F-7 7 F v oRift %
flRHES 2 Z LN TE Y, MIED > 7 FMRERIEO PR CHREET 2B T ThdLFEALN
Tw3, L »L%ME, 1000 Y E (FCx4 5, p<0.05) OEIETFID Crmpd KIEIC X Y EHHL
722 &6, CRMP4 2MhoBInFRIAOHE % N L T, LHREEICD - 2WREERS IR S iz, F
72, ASDIER D FHL & OB RE X T\ 28T (il : Reln, Tbrl 72 &) oRBE{BA LN

726
3. A% OMRIZIIT 2 RE E 7 XA
HERRIBRTIL, BPA & 5322 L1k, BFERROK T LZHET 22 LA TEA, BPA
ZEE L2 Crmp4KO A A~ T ANFEFENIRN -T2 T- DI SRR TE 2o, AT,
Crmp4KO A A~ ADY TN Oilrz 452 i & o7,
BAEFRBLZ T2 EBRTIL, Reln, Tbrl 26 L7223, Crmp4 RABRFICEP AR & Fofig L CHEL
FEACDHER CTE ), MEEE S 6 BN E( L TWeiz e, BEUTHEREEN & 28 a T OF RIS
IEL RN T,

Summary

Autism Spectrum Disorder (ASD) is a congenital brain dysfunction characterized by symptoms
such as social disorders and excessive persistence. It is known that the incidence of ASD is
generally about 4: 1 in men and women, which is higher in men than in women, and that there
are gender differences in symptoms (review, Ferri et al,, 2018).

Although the onset mechanism of ASD is not yet known, studies using ASD model mice
prepared by gene modification or drug administration are ongoing. However, although there
are many model mice that develop ASD-like symptoms, few model mice have male-female

differences similar to humans in their symptoms. Under such circumstances, in my laboratory,
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I found a human ASD patient with a point mutation only in the Collapsin Response Mediator
Protein 4 (CRMP4) gene by whole-exome sequencing (Tsutiya et al, 2017). They found that
Crmp4-deficient mice exhibited some autism-like symptoms and had male-female differences in
the symptoms (Review, Ohtani-Kaneko, 2019).

One of the hypotheses about the causes and mechanisms that cause gender differences in ASD
is the "sex steroid hypothesis" (Schaafsma & Pfaff, 2014). In general, sexual differentiation of
the brain is thought to be caused by testosterone (T) secreted from the testes of male
individuals or estradiol (E2) converted by aromatase before and after birth in mammals
including humans and rodents. The theory that "this mechanism also brings gender differences
to ASD" is the "sex steroid hypothesis." However, this hypothesis has not been tested because
few ASD model animals have distinct gender differences. In this study, we will examine
"whether prenatal and postnatal sex steroids cause sex differences in ASD-like characteristics"
using ASD model mice (Crmp4-deficient mice) that show marked differences between males
and females.

METHODS: BPA, an E2 type endocrine disruptor, was mixed with a favorite (peanut butter)
and given to pregnant mother mice. The administration period of BPA was [from the embryonic
period (11 days of embryonic development) to the postnatal lactation period (7 days)]. The
littermate wild type, homoknockout, born from the above was used in the experiment. In
addition, in order to investigate the cause of gender differences in Crmp4 deficient mice, we
searched for genes with different male and female expressions. First, transcriptome analysis
was performed on male wild-type and Crmp4-deficient mice, and genes with altered expression
were examined by qPCR, and the expression of males and females was compared.

(1) Behavioral test: The effect of BPA on gender differences in ASD symptoms was investigated.
(2) Expression of various genes: Identification and quantification of genes that cause gender

differences
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Induction and mechanisms of photosynthetic acclimation in the
amphibious plant Hygrophila difformis
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WHFEFR R, Pk KO HBHRER
PO oTAR. BEEREAST, KPR AERY) Hygrophila difformis (23 5 Y68 O EH AR 72
KA SRR & 2 DOSEERERE, AR =5 85 MRz, 4 7 4 Bk, 2021 48
9H (KAZ—%£K)
< Yoo, BEERER . KEEEZEREY) Hygrophila difformis OS6E RO K FNEGS TS
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fFZERGE 3 L Ok SR O 2
1. #FEE

KEEm AAEY) Hygrophila difformis (3. 7K¥&%% 5 B LUINIZEKFEA 4> (HCOs) ZFIH L TH
BREIT Y, FTMRARELRIL. H difformis Ok E TR I EE (EEE) EKFTERIN
7B OKPEE) O FT U R7 YT N —ARITICE - C, KPETHRIESEINT 28RN =
feftikFE (CO2) & HCOsDAH A A% filii+ 2 (RIEML K% (carbonic anhydrase, CA) % =1—
R34 2% & TFRSNIEETE2%A Lz, CAIXHCOs #FHT 2 /KESLAGHRAEMIZIBWT, Hilai
IZED AT HCOs% CO2 (IZZEMT 2% B2 5, ZD7-w, H. difformis D/KHFIETHEIML 72
CA BInFIZa—FaSnNF " 78b KPTOREGHRIZTHET D52 ENTHRIND, Ll
DH, ZNHDOBIBTFNED LD RBEHEZ RT O, £HE b CAEMER FIZ=2— RShic
S F 0 CATEMEA B LTV D00 & SRR Z Ly,

AW Tl L CAEEF Lz H difformis ~ CO2 7 A Z il L 72 KEALEE (high CO2 ZK¥&AL
B) LR AR LT KR (low COz KPEALEL) L CO2 MSINENH 72 5 S TOKRENIE %
i U7z, AREFENG 5 A ORI L | RARRIER R B A T ISP R R R N7 D - T
DI ASHIEEDORE, BLO, RNA—seq IBICLD N T A7 ) F h—LT21TH 2 & Ty K
BERED COL MDA RO KFINEISHEESL, CABGTZIZLOE LN TV A7 VT h—AIZE
DX R B2 2 00E Lic, £z, KPETHBEESEMN L7 CA BMiEs T %2 KIGE T
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B S, AR Z NI ED CAERZINET S Z & T, CA MG TICa— FahiznT
2 CATEMZ RTONE I MERGEE LT,

2. WrgEReE S X ORUR o

High CO2 /KEALELD 5\ g low CO2 KEALEE/N G 5 A OEA IR L, CO2 & HCOs 231 : 1
TIAET DR L NRET R COEMREN HCOs & L TIFEET D&M TONA IR & i
L7, ABERETRDONRholz, —F, FT U A7 U T b—AMRITIZEHB W T, KHPETHEL
BN U7 CA IR E D 5 b, Hda—CAI B s 11%, [ L3 L ik L C High CO2 /K ALER
H DWW T low CO KEFMBEIZ LV | AEICHKRBEENEIN L7, HdB-CAIL Mm%, M L3E L g
L T high CO2 KJEMEECITRBLBEBICABREHNIRD Hleho72—77, low CO2 KM TIX
REEPAEICHD Lc, Z01E0, B EIELIKTIEDOHE TIIRBEENE(L LD > T2 CA G
BEFIZOVWTHREBEOLENBIE SN, AIARETCHEONTE N T AT Y T h—LbTFT =X
& TNETOMRTER SN Tpe LI L KPEE, KEQLEEZ ORKZELOT — & 2 IV CREER)
7 TALY T B LIOERS T E1T 572, High CO2 KELELE OZEITAKFHEL | low COz WLEE
H% OTENIKEILIE 6 REIH OBELFEHLIL TV D Z &R ST,

ANTARK LT pET16-B X7 &% —|ZflAiA A2 Hda—CAl &5+ % K# Origami B ¥k,
HdB—CA1 Bin1 % KIGE BL21 HRICENENIREERE L CTRELSE, MAMR 0 Eah T
Lrva<w "NTT7 4 —IZXo TR L, itz Hda—CAl (reHda—CA1) &fHZHix Hdp-CA1
(reHdp-CA1) Z1G7- Mz 5 2 "7 E D CATESEEZRE LTz & Z A reHda—CA1 & HdB-CA1
EHIT CA EMENBH &Nz, reHda-CAl & reHdp-CA1l @ CA HEMEZHELEZE Z 5,
reHda—CA1 @ CO2 MK ENED reHdp-CAL X 0 HEIZEVMEZ R LT,

3. A%OMIRICET 23R £ 72 XM A

AAFFERRE I, KEEWAAEY H. difformis ~high COsg /KEALERH 5 T low CO2 KPR AULEE %
i L7272y, ZNENOREIINES S EZEOKP TONAGBEEIIFBRE TChH o7z, ZDZ &iF—
W, H. difformis OWA K FNEROFE & 2 ONEIS A 71 = X LZHBWN T, KERED COz 5:1FITH
BERIESBRNEEZZOND, LG, lix DY TVERZTNT VA7 VT h—ADL
WREATCIE, low CO2 ZKVRALER 2 fifi U 7= 81 3/KVRALER 6 IRFfi 14 O HE L L L Cuniz, AKVEALER 6 I
BIfIX, BMEA ML A2 TRY . E72KT TONARHE &KL E i S 7o o 72 3E & ik
LT T DI H D, AHFIETIEL, low CO2 KEMFL L L CERZBR LN, 2D LIk
ST CO BV S, MELL IV ET REMRE LR > TV RN D 5, 5%, IFERE
IRFDERITIEZMNL L, EREDOTBINED B 5 G EE 1T > TR THITT 2 LERH 5,
FLAWERBREOEITICE T, b T A7 U7 h— AT & » TE Bz CA & 1O
HWEEHIN D, fAHZ X R B R L Z OTEEEZRIET 5 2 LISk U, H. difformis 1%
FEET AN THY 7 ) LAESIOIERZ LM L U AR I T b TR o e 2 & &
BB & AR OEROERIIRKE N, LrLens, SN L7 reHda—CA1 & reHdS-CA1
IZEBHHE CO2 %2 HCOxIZA#AT HIEMEN M < L MR B HV IAA T HCOs% CO2 IZZ5 T 5
HEZH S LIIEVEE, HCOs ZEHEAROEE L L THHAT 5 Z 213 TE V=, CO2~
DEBIIVATH D, H. difformis DIKFTONERA = AL ZMAT 572D, 1Z0D CA Al
BIRFIZOWTH T 20 2 LE R H D,
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Summary

H. difformis, a heterophyllous amphibious plant, induces bicarbonate (HCOs) use
photosynthesis at 5 days after submersion. HCOs- use photosynthesis of H. difformis is driven
by HCOs- uptake into the cell via transporter and bidirectional conversion of carbon dioxide
(CO2) and HCOs by carbonic anhydrase (CA). In previous studies, we obtained
submerged-responsive putative CA genes, Hda—CA1 and Hdf-CA1. However, there was no
additional information, such as gene—expression responses to dissolved inorganic carbon and
CA activity of protein, about Hda—CA1 and HdS—CA1I genes. In this study, therefore, to reveal
the effect of CO2 condition under submerged environment on photosynthetic acclimation, we
compared photosynthetic rate and transcriptome between leaves acclimated to low or high CO2
submerged conditions. Furthermore, we measured CA activities of recombinant Hde—CAl
(reHda—CA1) and HdB—CA1 (reHdB—CA1).

Clonal seedling cuttings of H. difformis were grown under terrestrial condition into two grass
tanks. After 2 weeks of initial growth, the uppermost fully expanded leaves were marked with
marker, and plants were separated into two submerged treatments: low CO2 and high COz. The
low CO:z and high CO:2 submerged treatments were achieved by adding 25 L tap water to the
tank with atmospheric air and CO:z gas, respectively. The 5 days after submergence after
terrestrial-grown leaves were used for experiments.

There were no significant differences in the photosynthetic rate between low and high CO2
submerged treatment leaves. Transcriptomic analysis revealed that Hda—CA1 gene expression
of both submerged treatment leaves significantly increased than that of the terrestrial grown
leaves. Hdfp—CA1I gene expression significantly decreased under low CO2 submerged condition
compared to the terrestrial condition, whereas there was no significant difference between high
COz submerged and terrestrial conditions. Furthermore, some putative CA genes expression in
low and high COz2 submerged treatment leaves were differences compared to that in terrestrial
leaves.

To confirm whether Hda—CA1 and Hd-CA1 have CA activity, we expressed Hda—CAI and
Hdp-CA1 genes in FEscherichia coli and purified recombinant proteins. The purified
reHda—CA1 and reHd~CA1 showed dominant COz hydration activity than HCOs- dehydration
activity.

In this study, CO:z conditions under submerged environment did not affect underwater
photosynthetic rate of H. difformis. On the other hand, the expression patterns of putative CA
genes were differences between low and high CO:2 submerged conditions. Here, low CO2
submerged treatment was achieved by adding atmospheric aeration. This treatment may be
severe for H. difformis. Further studies under mild COz stress condition will be required to
determine the effect of CO2 condition under submerged environment on photosynthetic
acclimation. Additionally, our results suggested that Hde—CAl and Hdp-CA1l optimize

inorganic carbon form to perform bicarbonate use photosynthesis.
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Analysis of growth inhibitory effect on cancer cell
of Boysenberry components.
WFEREE Rk dhE (EmBFEprsest Embrsim)
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F—U—F/ ORA Y — Boysenberry
@rvhvr=v anthocyanin
@05 v cancer
@ ZhF inhibitory effect
O4FfE viability
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WHEREEFad KO NS E#R
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1. #FEE

AHFFETIE, RA B RY =K THDLT Vb7 =02, BDAFMBOBGEIZ ED X 5 7%

RG22 TWD ), MO EFRCIEIRE T O 21T > TE 7,
(1) BA T _NY =T b7 =2 DAL OB KT RO AT

4 FBOT v My T = UERRDS DS AR R OME R AR 5 2 D S BT 2 Presto Blue
Assay # W\ TiT-o 7=,

RABRY =IO - ST > 7 = (Cyanidin-3-glucoside chloride,
Cyanidin-3-rutinoside chloride . Cyanidin-3-sophoroside chloride . Cyanidin-3-
(2G-glucosylrutinoside) chloride) #MEA L, 1 AT L OV U T NEKEZRB L=, DA
#ifa (DLD-1) 35 X OUEHME (CCD 841 CoN) % 96 /X7 L— bk TH;#E (1X 104 cells/well)
L., FIEBRE®RT v o7 = IR Z N Z 75 R EE 100 uM, 50 pM., 25 pM., 12.5 pM.,)
WL CO2 A F 2 _X—Z T 72 FFFIFHERGE L7, FBS %5 £ 72\ 5 i TRl 2 Beid
#%. 10% Presto Blue/PBS # il x. COz A v F 2 X—X N THHE (30 47~1 W) %27 L
— R~ U —&—Tuk (560 nm/590 nm) ZHIE L. 1564727 — % 0 Hia DO A 7R O H
AT o7,

(2) RABLARY =T 0 M7 =0 OMBE D DOENT K DML~ O R fRAT

Ty b T =ra 2FE, 3T EEROMAEDE TR L. MlE~DRE L L ORI
BALBECDHRE LT, RA TR —T v b7 = OEWEYWE 2, MAEbE4my
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(QHEIREA: 618V, 3HRG: 4V, 4 HEAS., RA B —HR) 2K, i)
& [AERIZ Presto Blue Assay # W CAEGFROBE N AT 72,

I ¢ SIDE SR ONT & S

(1) RAEBR_Y =T b7 = DS OEFE I T T 5B O T
RABARY =T b7 =0 VRE T OMICIRIM L7 & 2 A, Mo A7 R
Lto$ﬁ$@ﬁ9i:m31(mD&JmN@@%mﬁﬁmﬁgm&moto%7yb
VT = VORI LD EES KRNI A LN o722, Cyanidin-3-rutinoside
cmwme@ﬁﬁf‘jawaCDsmwaJJDDM)1mmb%%3m%E%f; DO EMN
O, 7V M7=l KDEEL NI bDIINSNEEZBND,

(2 RAEBLRY =T Fo T = OB E DT OEFEWIT K 2 MMl ~0 2T
RA|LRY =T 2 N7 =% 2FET ORA L TR LSRR, o L7036
L7, £7, CCD 841 CoN LY % DLD1 iIZEWRERRLONEZ, FTH,
Cyanidin-3-glucoside chloride & Cyanidin-3-rutinoside chloride % #H A& 3> 72 & VO
ICBWT, 40%I1E EAEFRICENHTZ, RA B R =T T =% 3FEETHOREEL
THEINUTRER, MO AELFEN B Lz, £72, CCD 841 CoN LV t, DLD-1 |2\ 2
DRI, LarL, CCD 841 CoN DAEFFEHN 50%FEEIZ £ TR LA bE L H D
72O, EWRMRICESWEENNIFEHR L, "M _XY =T M7 =% 4 FliSH
BTERA L TEHIMUIZFER, 100 pM TO A, MO 7R BB Lz, £z, DLD-1 &
CCD 841 CoN (2B GO AT RO Te, RABLRY =T ho T =0 %K
AR —IZEEN TV AR TIRS LRI L7kE R, Mlao £ FR03084 L7z, DLD-1
& CCD 841 CoN UL B0 b @V EENHI TR Y . DLD-1 OAEFHIX 5% FICE Tl L
7o DEZNOLOREREMEZD L, T by T =Vl A TlEHE D EENRR LR
DHLAEDH TN Z & T, Mil~ORBIENPNHAFLZMR L, £/, 7 M7=
Y OBEMNEITIUIZ DGR WEENH AR TV 2 & bR S 7,

. AEOWITEIC I T 5 F I TR

SBIT. MO ENED LI L TUTON TN, A=A LZHLNITDH L
WHEETHD, BEICIE, MO Z V50, SiBAAIOIERKATESHINTND
AR JE A~ D RN 72 E A B NI LTV E T2, B8 E LTI, BAMIIRD A TIE72<

IEFHNIC S ENPHTLE ) ARET NN, WEEPREWVHAEGDEEZIEY T T
W 2 E TR AMIBD Z DR H D IRE DR ESS, BNAMINUCDHRT 2 > 7 TE DV AT
LOWHEE (FT7 v 7T INY =V AT L) BTV ZETZITIZLTVENEE R
T2,

Summary

ingredient have been studied.
antioxidant and anti-inflammatory effect. In recent years, it has been reports that they suppress the growth of

Health consciousness has increased, and the effects on health of various foods and their

cancer cells. Boysenberry native to North America is rich in four types of anthocyanins and is therefore expected
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It is widely known that anthocyanins contained in many fruits have



to have the health benefits.

The purpose of this study was to analyze the effects of boysenberry anthocyanins on the
proliferation of colon cancer cells (DLD-1). Addition of boysenberry anthocyanins during DLD-1
culture reduced cell viability. In addition, boysenberry anthocyanins mixtures were added in
different formulations. As a result, there was a difference in cell viability even with the same
combination depending on the blending amount. | have demonstrated that boysenberry
anthocyanins have a cancer cell growth inhibitory effect, and that different effects can be seen
depending on the blending amount. The combination that produced the highest inhibitory effect on
the cancer growth was the combination that matched the boysenberry concentration. Furthermore, it
was found that even if there are many types of anthocyanins, the effect is not so high. It is thought
that they influence each other by combining them. It was also found that normal cells also have a
growth inhibitory effect. These results are also an indication that boysenberry anthocyanins have a
strong inhibitory effect, but in order to apply them to foods and pharmaceuticals, the effect on
normal cells should also be considered.

In the future, it will be necessary to clarify the mechanism of the effects on cells, and we
should consider their application to drug delivery systems in order to exert an effect only on cancer
cells. Specifically, we would like to investigate the effects on apoptosis induction and cell cycle,
clarify cytotoxicity, and examine how to apply it to drugs. Our research group is also developing a
drug delivery system (DDS), that can give the effect of the drug only on cancer cells, as part of our
research. | will actively consider the application of boysenberry anthocyanins, which is the result of
this research, to DDS.
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Construction of ammonia nitrogen removal reactor using known microbial
immobilization carriers
WEFEAREE Sull e CEmB At se R A mbl i)
fREHE = @&
WFFEIR, /2021 4F 4 4 1 H~20224E 2 A 15 H
F—U— R/ O7 =T HEEFR NHa-N
@ BT b- <M E%  heterotrophic nitrification-aerobic denitrification
@V 7 %— reactor
@16S rRNA #&{= ###T 16S rRNA gene amplicon sequencing analysis
@K carrier
2021 4421140 552,000 F
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B F L OV R oA 2
1. Wk

KRIFFREOFY T 7 Z =D DU RRB - R E R A A 3 D Atk a5, al0, b4 BLV
dl BROBBEHII LTz, &2 T, RBFEO B Z0CR R E b R E 2 SR 21T 5 HUBER 2
T, AR EEROERIS LO'NHs N BREV AT AZHEEL, HHEREEZHLNCTHZ
Sl Oy
- BB NHa -N BREVERERE(f

LB i ikE5# 50 mL T ab #% 24 h, al0, b4 BLOVd1#% 72 h, 30°C. 125 rpm T,
BE Lz, VU UEREE AR /K CTHEE%. ODeso=0.1 £725 K 912 NM Hi#h (Glucose 5 X
NH4Cl %4A) 10 mL T 30C, 125 rpm TH;#E L=, B5#% 3 HH L 6 HREIZT V=T HE%#E (NHy
N). 2%EH (TN), #HiEgEEEE (NO2 -N).| fiffgiezEH (NOs -N) D543 LU ODeso D
ExEIToTe, o7V o 7 HROEERKIL 0.22 um FLEE 7 4 V2 —Z W T A% Lz, KEHHTE
NH4 -NREIZA » F7 = 7 =V HE RO (JISK-0102) (IZH¥E U THIE L7z, NO2 -N B LW
NOs -NREZA A7 v~ s 77 72 HWTHIE L7z, T-N O43#7121Z TOC, TN ita e,
< EEAROERL, NHy -NBREV 77 X —OEFEE L O 16S rRNA & s 1-f#T

NHs -N BrEV 77 Z —OMEEITIL, HEEK 4 £8 (a5, al10, b4, d1) & LM Nitrosomonas
europaea NBRC 14298 15 X O\ %M Pseudomonas denitrificans NBRC 13302 D& 6 £k % H
W, BAEWEELO D OHKIE 4 mm D PVA AR PHEZEH L, 4 >0 NHy' -N B
U7 7 H—EREEE LTz, RUN-1IZIXHBER 4 BRZ [E &k L 7244K (A). RUN-2 (21X NBRC 14298
L YNBRC 13302 @ 2 iz [EE L7k (B) 7 L7z, RUN-3 % 2 fifiiE & L7z, JRK
MOFOEHE % RO 1 & L, NBRC 14298 D44 [EE L L7-8R (C) AR O FROGHE 2 121
NBRC 13302 DA% [E &l L7244k (D) ZFfIE L7z, RUN-4 1TiT 6 thxEEl L2k (E) %
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Fe3H L7-, RUN-1, RUN-2, RUN-3 & 1 36 X OV RUN-4 (Z4FEURFEIC T B 72 OB 21T o 72,
RUN-3 BUCHE 2 1ISHEN & ERRFRIRBICT 2700, BREThTIZ, v~ /X TF v I RAF—F—
ZRWTIRIEEAT - 72, e ABEEE O UKL NM 55 & U 7=, AKERERE R (HRT) 12 72h
LT, BVT 72 —OUBKITERRBEIOA T LU T 4V E—H@ LoD F AN QL
ZAT T,

IR 5O DNA flit % NucleoSpin® Soil ZfEH L, T 7w b a— > TiTo7c, A%
16S rRNA Bz 7#EtTIZ, 7/ 2V — FRESHIc ERFE LT,

2. WHERGE R L OECROBEEL
- HEERERED NHa -N FREVERERFAM

HBERK a5, 210, b4 35 LWV d1 1 TZFNZE 4 Stenotrophomonas sp.. Mesorhizobium sp.. Gordonia
sp.33 X O Microbacterium sp. & [FIE Sz, & TOHBEKRIZIEV T NHy -N REORD D L 54
72, ab, al0, b4, d1 OHEFFRE LT 4 BROEEGHFEITHEFE 6 H HIZHk/ho NHa -N REZR L
720 T-N O 813 NHa -N i & & XX [FE o2~ Lz, 6 HiEZ@E L T NOz2 -N 38 LTV NOs
N ORI S e o572, ODeeo 13557 3 H BIZEBW T L 57,
« NH4 N BREV 7 7 &% — O JL P

MELILETOY 77X —%, 42 HREOEHALESEER 28 L CIEFITZE Lomy NHa ' -N Br
EVEREA R LTz, F72, NHa -NBREBICEEGT 2 HERZ H 522 COBERICEE L2 & T, &
Z—= b7 T OEN T T X =D LTc, HARIISIIBEM L D310 47 4 LV LDE
BINT, I, EAMEFBMERIC L 2BIE 21T oo R. HIKORE B X OWEHIITRE S
BRIH 72 E DB OWAEM OF & 3B TE T2,
« A% 16S rRNA & fs 7T

ERGLPLERS 0, 14, 28, 42, H HOHEKICE W CHEMEMIT 21T >72, 0 B H OHEKIZITH
50 LOEEIL LT Stenotrophomonas J&% £ 0N Pseudomonas J&7¢ E 3@ WEIG TR S vz,
G ALPERS 14, 28, 42 H BIZIX Flavobacterium Jg 3 L O Delftia J& 75 F OIBNE O R
T&Ez, 2D DIRAREDAMIE THWIZHEERIZ T 50O BV Z KIE L, &V NHa N frE
WZHG L2 R Enge, S 612, BEAMAEY L IR ARIZIZ AHL <° A-factor 2 E DL 7)1
WVE 2 UT- AR BEER DR U ST - T T REME D RIR X7z,

3. A%OWRIZE T L8 E 72 IXMEEA

AWEEBE LT, ENENDOY T 7 Z—ICB T HHEMEPMFA SN, 612, SEZIERBEDN
NH: N FREIZEG L TWe 2 L AVRB S L7z, RS L BK OKE & B2 BR1 H Y | Bk
WOHRDLI K DOKE DR ENEERTDIRERAIXTH D, Lo, AL CIIp s o fEIx
TER, R SNIMAEDRICE T 2HERGRZ T2 LIX T holc, 20720, HEEED S
AF T AIVAIEREESR I 4T b2 TICX DV 7 FOVE DR B OfHEITH, 2k > T,
AR OMARERZHLMNCTE, VT 7 X —NTREE CWHIHROIMIEND Z LA HFTE 5,
BT, FEREKEHE LERMT UTIGEWVERE FICBW T, A BEE(L L- ko ERES Lo
iRV T U B — RS S, £ L C, NHy N AEEMEREZRHE9 5 2 & CEAE B L, fHRFIcZ
2K E M LOERAA~SKEREBRAHIFFCE 5,
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Summary

We decided to construct a microbial-immobilized carrier and an NH4"-N removal system with
an isolated strain that undergoes a heterotrophic nitrification-aerobic denitrification reaction
to clarify the flora structure. In the evaluation of NH4'-N removal performance of isolated
strains, NH4"-N, T-N, NO2"-N, NO3 -N were analyzed and ODsso was measured on the 3rd and
6th days of culture using NM medium. Preparation of immobilized carriers, construction of
NH4 " -N depletion reactor and 16S rRNA gene analysis showed that 4 isolated strains (a5, a10,
b4, d1) , nitrifying bacterium Nitrosomonas europaea NBRC 14298 and denitrifying bacterium
Pseudomonas denitrificans NBRC 13302. A 4 mm square PVA sponge carrier was used as the
carrier for microbial immobilization. 16S rRNA gene amplicon sequencing analysis was
outsourced to Genome Lead Co., Ltd. In the NH4"'-N removal performance evaluation of the
isolated strains, that 4 isolated strains were identified as Stenotrophomonas sp. (ab) ,
Mesorhizobium sp. (al0) , Gordonia sp. (b4) , and Microbacterium sp. (d1) . In 4 isolated strains,
a decrease in NH4"-N concentration was observed in all isolated strains. In the continuous
treatment operation of the NH4'-N removal reactor, all the reactors constructed showed very
stable and high NH4'-N removal performance through the continuous treatment experiment
for 42 days. We also succeeded in building a fast-start-up reactor. Innumerable microorganisms
such as bacilli and cocci were observed on the surface and inside of the carrier with a scanning
electron microscope. In 16S rRNA gene amplicon sequencing analysis, pre-immobilized
Stenotrophomonas sp. and Pseudomonas sp. were detected in high proportions on the carrier
on fist day. Contaminated bacteria such as Flavobacterium sp. and Delftia sp. increased in the
continuous treatment operation on the 14th, 28th, and 42nd days.

It was suggested that these contaminating bacteria had some positive effect on the 4 isolated
strains used in this study and contributed to high NH4"-N removal. Furthermore, it was
suggested that a symbiotic relationship was established between known microorganisms and
contaminating bacteria via signaling substances such as AHL and A-factor.

In the future, we would like to elucidate the effect of contaminating bacteria on the NH. "-N

removal reactor and examine the raw water composition assuming actual wastewater.
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Age-related changes in binding partner
of the postsynaptic HUB protein Homer.
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%, Homer (X 512, drebrin EFEA L, 77 F UMM EOFRAL ZHIEHIT 5 2 & TARINA TEREH|
N HEDD L SND, ZLTIND AN, UNDZ R EF Yy U —2  F#lZ Homer % H10
ELTR Yy MU= [ TEECAHRIEENC L > TET 2 2 LR EESN D, £ 2 TARMZETIX
Homer OFEE % 2 /37 B2 MFREMICEGET 52 Z L2 AL Lo, AT, #fiEENC L - T&1k
THLBESND VT T AR B L OV T 7 ARIEER 2 &L F 7 F Y — 250 Homer BHE~
LRI BFIZOWT BT LT,

%7 v A2 L% Homerl 0 A 1E AT

DAL T ~ & 1  Dynabeads Co-Immunoprecipitation kit (Thermo Fisher Scientific) (Z
$EVy, M-270 epoxy-beads (ZHT Homerl HiLikZ f5& S ¥z, ik C5TBL/6N ~ 7 X JL 0 KIMEZE
Ko7 G aE L, Bt Homerl Bk — X & 4°CC 30 RIS S, PURfES ¥ v )0 B %A
W U7z, fE #2327 81X SDS-PAGE %, SR Al LN = A ¥ T m vy T 4 71T LTz,

@label transfer 7 vt A :pCold-GST X/ ¥ —ZH 7/ u—=7 L KIHHE CHRI 7= GST
@4 Homerla # > /37 B &K L, Sulfo-SBED THEFE L7, ZH & ik A 2 C5TBL/6N ~ 7 A
DRWEEE LV L7e# vV Ea A ¥ 2 _X— hS®72t%, UV B LT, GST-Homerla |Z
A LTINS 7 BlIce AT o @B A S 872, GST-Homerla &f56 Lo B A F Y
NRI7E % SDS-PAGE B L O = AZ T ay T 4 o 71Tl LT,

@epoxy FNH DT A M-270 epoxy-beads {Z GST-Homerla Z#55 S, ZIUTKGH
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THHL X7 drebrin (drebrin E 3 X WVA) % 4 CT—WaG S, FEER X /X7 B & TeidbrE
L7-%. GST-Homerla fi& % > X7 E#EH L. SDS-PAGE #9012 TR L 7=,

Fp I K D7 F Y — 238 KO PSD 4y ol

RF LT FT YL (45 mglkg RE) OIEPENTERN T WA Z 73 S 872kl C57BL/6N
YU ADKMEEERY L, mEYTA ARy 77 —(0.32M 227 1—=2, 5 mM HEPES,
cOmplete™ 7177 —E A > e X —H 7 TN THRETFA Xk, 4°C, 1000Xg, 10 FyfEED
LTz kiE (S1) % 4°C. 12,000Xg, 10 ZfEha0 L, FB72ibEa b o o g L ARdE O & -
T, 1.O0M & 1.2M ORI SN DT 7 Y — A4y #EIR LTz, ¥ 7 b Y —AWi4 % 0.5%
Triton X-100 THLEE L. 32,000Xg, 20 43fE L, PSD Hisy 2457,

2. WFERE I L OECROBEEE
&7 v EAIZ X5 Homerl 8 AVEHET

AEILIE T » & A TiIPl Homerl Hifkx W TREA/S— M —Z2 2% L2 /5%, Homerl B &
EBEFID Homer f5G % /N7 B Th O 7 V2 I V51K 5 (mGluR5) 13 H S 7273,
b 9 —DODOREHIAE G Z /37 E drebrin (3 SR o To, £, GBI L eY LN ER
HrCix, Homerl IZH5E L7c & X EDOREZIFRATT 72 bua—1d IgG HriRiC bREET
LR E LCEIRENTE Y, Homerl ([ZRFRITHES T2 & 2737 B ONEFRAIFRHT 1 1K
ThoTl,

ZOHFETITREICHRET D2 Z 7 BEUSMIBEBERE TERNEWVWIRE b HH20, RIC
GST-Homerla # /X7 EH %A F & LT, —@EDORE bR TE % label transfer 7 v &1 %
1Tolz, L, FERFRABRNTESEE AT U V7 EB IO GST f6 2 v X7 BB &
7=D#H T, Homerla FrRAHEG ¥ /7 BT TE o7z,

FFRFRIOFEG ZRET D720, A ML R T BV beads & IV CTNTEIE AT U8k % v 8y
DI Z 3 RT3, FERPR BT TE o7z, £72, Homerla & OfE % 37 EE 5y Th % His-
GST & OIEFFEMFEA ZRET 57O His # Zfts HRV3C v 7 7 —EEZHWT GST-
Homerla 2>5 GST frEZRAT-, L L, His % 7 FEHH beads OIERFEAFEAIZ L Y Homerla
2 bead IZWAE LTLEV, BINNTE o7,

drebrin & GST-Homerla & OERIGES #5722, epoxy TNAH T T v A TS T2,
drebrin & GST-Homerla OfE&S IR I N2> T,

Homer1l-mGIuR5 3R I35 & DD, Homerl-drebrin (I H S 72 0v> 722 L 225, drebrin
& mGluR5 WD Homer A€ F— 71X Homer WD EVH1 R A A 2T 255G DITEW R H 5

N nol,

A 53 8] O F AT

VAL 7y T Homer #5G# VNV EEMITLIZE 2 A, TWRAGERA~F LT
7Y v (PTZ) FIIZ K> T 7~ Y —AES D drebrin 235084 L7z, —J5, PSD 4> Tldz
X720 72, mGluRS IXHE S IC W TEITR -T2, TOREN D, Homerla OFFEIC L - T,
7~V — LD drebrin 75 PSD 7> HlERE L7 AIREMED B IF Hivd, — 7, PSD EIZERE LT
drebrin |X Homer & OZEEIZ L 0 AIHEN N £ TH PSD 22 LRI WATRENEDN B 5,
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3. BBOWNIEICI T D E 7o XA

HAIFIRRE T » B A 2B W TIE, Homerl &fEH X N7 EHORA ZHE LRV Yy 7 7 —081
RORFNH T L5,

label transfer 7 > B AIZBWTIL, A FERT 7 HOHEREORKF, GST BrZE Homerla
DEER RGO T2 D His # 7 KM beads DG HIT B D,

epoxy FNVH T T v EAIZEBWTH, GST [RZ drebrin Z#ZERNCESTE D X D7 His # 7
K8 beads ZHETT 22 LR D XA FET LA F U RTBEDOHROHBFNPREIC R D,

INOBHAERT v A 1345%., FME2M<BEHT 5 2 & TREMEIVIRIT T IE AL S v, Wil
RGN L - TL{ET 5 Homer fi5& 7 /N7 BE2FEST LD Z LRSI D,

%72, Homer WD EVH1 KA A > &% Homer f5GET —7 & DFEEIIOIEND A =X LT
DNTHEEPFAS NI LTS,

PTZ FIZ L > T F 7 bV —A0 drebrin 238 L7 Z &2 6 A% OFREE LT drebrin #f
BH NI EDO—D>ThHDH CaMKII B ODFENRHITHDH, £7-. Lil® Homer f5& % /37 'H
DOMFRAIENTIE DML . PTZ BIEIC K 0 2167 % Homer 56 % 2 /N7 BIZOWTH S HP 59
LTV, MA T, T T MY —=LNFRA ST T ZADHH PSD LEATEH BT, drebrin 73
ZEICEENDIHZTEENTORNDOT, KA F T RELLEHY TS h=a—nr Y —AT
HEERIC PTZ HRIC K B2 2 X7 BN AS % OREE LThIF o5,

Summary

Homer is predicted to play the role as a Hub in the complex protein network in the spine, and
the network would be changed depend on neural activity and age. In this experiment, I
investigated a method to comprehensively analyze the Homer-binding partners. In addition, I
investigated Homer-related proteins in synaptosomes that change with neural activity.

In the co-immunoprecipitation assay of this experiment, mGluR5 known as Homer-binding
protein was detected but it was difficult to perform a comprehensive analysis because of the
large amount of non-specific binding. Future work should focus on the composition of washing
buffer and use of preclean to reduce non-specific binding.

In the label transfer assay, which transient weak binding can be detected, it was difficult to
detect GST-Homer1la binding proteins comprehensively because there were many GST-binding
proteins and endogenous biotinylated proteins. This could be improved by using GST-Homerla
protein as bait, but the GST-Homerla was adsorbed on Ni beads, making it difficult to recover
Homerla. The ratio of bait to pray protein is also an issue for future studies.

To investigate Homer1-drebrin binding individually, I used epoxy pull-down assay with GST-
Homerla and drebrin. As a result, Homer1-drebrin binding was not detected. To examine the
ratio of bait to pray protein in this assay, it is needed to obtain the tag removal drebrin stably.
For this purpose, it is necessary to examine the beads for His-tag purification.

Homer1l-mGIuR5 was identified, but Homerl-drebrin was not detected, indicating that the
Homer binding motifs within drebrin and mGluR5 differ in their binding strength to the EVH1
domain within Homer. The physiological significance of the different binding strengths between

the EVH1 domain within Homer and each Homer-binding motif will also be clarified in the
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future work.

I investigated the changes in the protein network in the spine of PTZ-induced convulsions in
mice. As a result, the localization of the Homer-related protein drebrin was altered in PTZ-
induced convulsions, suggesting that Homer may play a role as a Hub in the protein network in
the spine, given that Homerla has been reported to be expressed by PTZ. Future work includes
the analysis of CaMKIIB, which is a drebrin-binding protein and has been reported to move to
the PSD during neural activity, and the analysis of the synaptoneurosome fraction, which
contains more post-synaptic sites than synaptosome fraction. The establishment of a
comprehensive analysis method for the above-mentioned Homer-binding proteins will help to
clarify the physiological significance of PTZ-stimulated changes in the composition of proteins

in synaptosomes in the future work.
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Role of oxidative stressors on glycan modifications of extracellular vesicles
derived from HT22 murine hippocampal cells
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W) AADTAEwTER WA EES, BE, 2021 4 12 /
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1. WA

IMNIC BT DL A b L A DHIRIE, RBEVEZ 1T U & LR BROEITIC R E B e 5 2
TV D, T, FRRRAEMERBIZBWNTT I rA FBRWRE Y (b2 U7 & O R B EN
@ L7z fifash M (Extracellular Vesicles; EVs) 353 S 4v, ZHAUDMEET 5 2 & CRAOHEITICRE
EHZDZENRBEINTEY, KERFHZED TWD, EVSIINET D X o R EOE: E
M MEET DHREEZ A L, il a=r—va VB TEHEREEHZHSTWnH EEXLNT
W5, . EVS I B RELT 2 2 E AL E 720 | EVs EAERSHIE O BRI & 0% H
HRIZLTND Z LRSI TWD A, EVS FEHOBHENWETH D Z LRI LA EEA
TRV, £ 2T, ABFFETIE. EVs O @RS T IEZ ML L, BREA b L 2 KAFRI72 EVs OB
HAE L OZE DA ERIZOWVWTHLMNITAZ EA2EHMNE LT,

T~ U RS BRI HT22 % 150 cm? dish 12 7.5x108 cells/dish (1272 % K 9 (ZHEFE L. 48 W]
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DIEEEAT -T2, T D%, EVs-free Fiil T 48 FFIE#E L, B B AR L7z, 5% Bidii3gd
R DS TP ZTRE L0, B ka2 VT EVs ORI AT > 7=, EVs OFEHRE OFFfIL, EVs

~—H — O BT E 7 BB, BRYEBELIE AT & V2, EVs O BESHAEATIE
Permethylation 7435 & U8 Lectin Blotting V£ % F\ T T BFIRREEESE DR BLIL qPCR 1EZ VTRl <72,
EVs O HT22 Hif~DHEL V) AL FEDH|E 1L, PKH26 Red Fluorescent 7 /L L7= EVs & H\ 7=,
2. WrgERRE R X OB o
WEAEE £ Tlo, B U DAT I 8ekEE 42 - EVs O N FESFUBESHARTIC L 0 . HT22 Ml
MEEEA N L ARREIZ 22 D & S D EVs OFESEIENZ(LT 5 Z L 2B LN Lz, TD—J5,
MR ORMER B o 7o 7o, SRR RESHREEAENT £ TITIZE > TWVedrofe, I T, R D8
PR T IECH D /X— A F L—3 3 &V EVs OSSN 272 & 2 A, HT22 flfa~o
RIEA N LADARIZE Y, ¥ T VRERM Sz N S SHFEE & O O FE AR SH O F BN 23 R
S n7z, & 512, Lectin Blotting (2 LA T ALKESX VXV EORBAZFE LIZL Z A, VT
b N #EEBbE 2 2 X7 BE RN O fEAHIbE X X7 EOFRBUEIMN R on/-Z 0t B{EA b
VAMNEVS DT b ERESEDL Z ENRWALMNE o7, 7o, EVs Ot & 725 HT22 Hilfla
TIL BB LA B L AN N FESTBEH O SRR IC G 2 A ~ v ) — 2 BUPEH O 2 51 & i
T EBW LN oTz, I T, BEA MU AR N FEE ’M**‘fé/\ﬁkfiﬁk%é WA e OV T VIR
BEEREDORBIE B L 52 THWDDOTIERWrE % %, gPCR | BInFRBUET 21T 72, %

DOFER, B A B L AN fEEREH OB RICBIHD 5 MANLAL @@{E%%Efﬁ%ﬁﬁ ZHmEE 5
TEBRHBMNE R oTz, 72, GnT-l B LU MAN2AL OB RGNS 2N Aoz, &
512, 7L N FEA RS DA KICE 5 STeGal | 38 L N0 fEAABEHO Yo 7 UICE b 5
ST6GaINAC Il OFEG FRBNAREIZHEM L T2 &b, BB{EA ML RAIZL D EVs DV T UL
FESHOBINIL, HT22 Ml TO N & TESH G Rt B8 BERE R DR BN E D A~ ) — A
RUESHOWRUD & & 7 VEREESRESR OR BN X 0 £ U 5 AlRetES R Sz,

S BT, BBEA ML RITE D EVS O T /UALBESH O, HT22 Ml ~DE VD IAZRIZ ED L 9

IR R 52 DGR LT, BREA B L AALER EVs 1X, BRI A B L ARALHE EVs L il LC, HT22
FIEA~OE Y IABZDE BTN T 5 Z ERH LN 7oz, —J5, BB A b L RALE EVs DR M
DY TNEERET D&, HT22 Mild~OIRVIAZBFEIZIHI SN, ZALORENG, EVs
IZAFET DHEH D O 7 Ak, HT22 il ~DE Y AL EHET 2 EEREM THDH Z LB LN
Lot

LU b, ARBFZETlE~ w7 AW F ORI HT22 % N2 EVs O R BERE SR s AT 05 1 OO e ST
EEEA N L ARIFII 7R EVs OFESHZ LA L, Zh b EVs FEHA L OAFREZRZ I S
L7z, B(EA N L ADBMBFEK D —> L STV D MRZEMERBICB O TR, MRRZErICE S
HH NI EENA LT EVS AT A5 Z I LD IREBEOEITICHEE 525 2 LRHREINT
Wh, ZOZ LMD, KIFFETH LN L 72 o e BRI B OMEITIZE G L Ty D AfREMEN
TR END, AFFAEFERE L TN 2 & T, MREMIRBD X ) = X LFIICDR B 57217 T
L WBES—Fy b A~—D—L LTHATHLEEZ BN D,
3. SHOMFFRIZIIT B £ 71X R A
MFEMIAE D EVS DREHIFALIAMC S I 7 e 7 ) 707 A hatha e KL 2ERE LTV 5
ERINTWD, 2T, BBLA R L AIZE D EVs DT MEAS, R AMIE LIS O iRk
ZHZHNIOVTIHAEL, LA LA EVs OFEEIZ XD X 9 R b A b1z b0+ 5 4
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Summary

Oxidative stress has been implicated in the progression of neurodegenerative diseases.
Recently, it has been reported that extracellular vesicles (EVs) derived from neurons, contain
substantial amounts of dementia-related proteins such as amyloid B and phosphorylated tau,
which suggested that EVs might contribute on the progression of neurodegenerative diseases.
EVs express glycans as well as proteins and nucleic acids, and the glycan modification of EVs is
crucial for their internalization into the target cells. However, the impact of oxidative stress on
glycan modification(s) of EVs has not been well understood. In this study, we analyzed the
surface glycosylation of EVs released from HT22 cells and investigated the potential role(s) of
the oxidative stress-dependent modification of EV glycosylation.

HT22 cells were cultured with or without 250 uM Hz202 for 48 hours and the released
EVs were purified by using the ultracentrifugation method. The purity of EVs was then
routinely confirmed by western blotting, transmission electron microscopes, and nano particle
analysis. To analyze surface glycans of EVs, we used the permethylation and lectin blotting
method. The expression of glycosyltransferases was examined using PCR. The PKH26 Red
Fluorescent labeled EVs were used to measure the uptake of EVs into HT22 cells.

The permethylation method was suitable for robust analysis of small amounts of
glycan samples, such as purified EVs. Results indicated that both the N-linked glycan and
O-linked glycans in EVs contained sialic acids, and the proportion of sialylated glycan in EVs
was significantly increased by oxidative stress. Furthermore, oxidative stress activated
N-linked glycosylation pathway and induced gene expression of sialyltransferase. Moreover, we
investigated whether the increase in the sialylated glycan of EVs affects the uptake into HT22
cells. EVs from oxidative stressed cells were more uptaken by HT22 cells, compared to that
from control cells. In addition, the removal of sialic acid from EVs attenuated the incorporation
of EVs into HT22 cells. Overall, the present studies suggested that the sialylated glycan on EVs
has an important role for regulating EV uptake into HT22 cells.

Given that the release and incorporation of EVs in central nervous systems is
important for the progression of several neurodegenerative diseases, the glycan modification of
EVs may be an attractive therapeutic target as wells as an useful biomarker for

neurodegenerative diseases.
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Oxidative stress-dependent regulation of progranulin expression and
physiological significance in nerve cells (J</H)
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- NH RE. B . B RAE. R R LA B L AT HT22 Mg ofhikZei R &
M9 572912 PGRN ORBAFHET S, HAD FAEWFS. & 44 [MES | fik, 2021 4
12 A
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ATEEMIEELE S PEAE (FTLD) 132K DK) 70%725 45~65 ik CHRIET D EEMERRAE T, RIZRAN
IRIRPRIEIIAAAE L2V, FIEDIRKIZ DWW T S R SN2 VA3, I, FTLD B3 O iz 4k
LT v 7 7=2Vy (PGRN)EMLEFOERNALND Z & AEWE S 7z, PGRN &, HHXHHRER
TEEICRAT 2 ZHENRERTFTH Y, MIRIEFACMIRREENZ AT 52 LB TVnD,
E 512, PGRN OF BTN D OMFRAMER BIZEI G- L TV A LA R L A2 L - THRINEEIN
TDZENTHoTNBN, ZFOIBUGIE A T = X L8 % OABER I OW TR I ITARA
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STV, ARBFZETIE, HT22 ~ 7 AR BRI (238 1T DL A - L AFEFEME PGRN @
FEHBLHIE A T = X N AP AR5 2 L 2 ARV E LTz,

ARBFFE T, MM OB A b L ARSI S o~ 7 AT Bkt il HT22 2 Hv T
1To7e, B{bA b L AKFRY7: PGRN ORI FIREL, # o™V EIRE, 7 " BauaEld, £
NLZE1 RT-qPCR, Western blotting, ELISA {E#HWTHIE L7, FELATO/ v 74T
(knockdown; KD)!Z small interfering RNA (siRNA) % >, LipofectamineTM RNAi MAX
Transfection Reagent O 7' s 2 —/L|ZHE > THhE L7, BREA b L RKRAFRI 2R pp R 22 i fh & D FE
fililx Imaged Software % FH\\TAITo7z, /MaEREE O FRICFTET S Lysosome 1EPE(LIX,
AcidiFluor™ ORANGE % W CaEHl L 7=,

2. WrgEReE R X OO

F 9 HT22 A BV TE LA b L 2R FRNTTEE LT 5 > 7 T U RiERE 2 E LT & 2 A,
3 fi¥HD MAPK (Erk1/2, JNK, p38 MAPK) OIEMALRELT D Z ERH LN E -T2, RIZEN
1D MAPK DOREAZ W2 IR 21T > To il R B2k 2 kL 212 X 5 PGRN #5313 p38 MAPK
BIRAY 72 HERITd 5 SB203580 (2 L » THIfI &5 Z Enmyhole, T70bb, BE{EA R L RK
17972 PGRN D3¢ Hli%, p38 MAPK OiFMAL A/ LT\ 5 Z L AVRIB E Tz,
WRIT, HT22 fIfEIZ 31T D b A B L 2RI R BOS 2 A LTS R, MR EOR S EHPAE
T2 2 EERR L, ZOBSEBREMEA NV AICE > T LEZ PGRN I2X5 b0 THD
DRI D721, PGRN @50 KD #1772 & 24, B A b L AKIFRI RS DK & &
OGRS i o T, Thb b, BBEA b U AKIFR iR sSiHl# o072 < & b —¥I,
PGRN REUZ L > TN SN D Z EARE SNz, 512, PGRN 12X » THIME S 2 /i
il K1 Alix (ALG-2-interacting protein X) O % KD L7266, LA N L A KGFHY 72
FRERZSRL BB IR S e < Fe o T, FRIRRHIARIN CIE, MRS R > &2 = > RO h— RIC X
S THIFENIZ /M & UTHUD iAA, ZOo/NMNazBIoSGETE Tk L, FOWIRE e sE5 2 &
CHBEEARE Ay 2 B OSGET CHAA T2 VA 7 U v ZRENFET D, Thbb, BEA ML
AEAERY 72 PGRN FHLHEIC L 5 Alix BOBINIX, VWA 27 U v IR ZTEE LT 5 2 & TS
RSy DHER B2 N SH, BRLA b L AIC K DR ERMEICEHIRL T\ D LB 2 b,
LA b L AKAFI 72 PGRN FEBUJLHEC X o TSRS N EM L S D 2 E R S =7z
W, BRI, NS O THICIFET 5 Lysosome (25 H L7217 o7, FORER. Wb
A kAT K - T Lysosome i PEME T L, PGRN i&{s 70 KD #1795 Z & TX HIZIHMEME T3
HTEDRHBM LIRS, ZORRNG, BEEA b L AIZ X 5T Lysosome #1358 < #f] S 415
2, BREA N L AE(FH7Z: PGRN BT Lysosome HEREHNH 248 F0 L CU D ATREMENNE 2 6
no,

3. A%OWRIZE T L8 E 72 IXRMEEA

ARFZEIZ - T, HT22 fifa~Dfg{k A L 278 p38 MAPK %4 L C PGRN OREHRZFEL |
8 X7z PGRN 1 Alix OFH &2 95 2 & THRZEEMEZHIET L Z L AD THL N E
rolz, iz, LA ML 2EAFR) 7 PGRN OFBIHEINIL, Lysosome BRI T 242 F0 L T\ % A]
BEME L RSNz, FTLD & TR 5N S5 PGRN O T o A~4d, AHFFECTH LM E 72 -k
A b U AEAFRY 7 PGRN BEREA TS S5 2 & T, MR O X v F U= BRARRLY VY —
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Summary

Progranulin (PGRN) is a multifunctional growth factor abundantly expressed in central
nervous system. When heterozygous mutations occur in the Pgrn gene, it will cause PGRN
haploinsufficiency. The PGRN haploinsufficiency has been reported for the association with
frontotemporal lobar degeneration (FTLD), but the detailed mechanism(s) has not been
clarified. Moreover, although PGRN expression is regulated by oxidative stressors, its
regulatory mechanism(s) has not been completely understood. In this study, we have
investigated physiological roles of the oxidative-stress induced PGRN expression in HT22
murine hippocampal cells. In addition, we also analyzed the molecular mechanism(s) of how
the oxidative stressors control PGRN expression.

Initially, we investigated the oxidative stress-dependent response of HT22 cells and found the
lengths and numbers of neurites are significantly increased by oxidative stress. Pgrn
knockdown (KD) experiments suggested that these changes were mediated by oxidative
stress-induced PGRN expression, at least in a part. We investigated proteins that were
regulated by PGRN and identified ALG-2-interacting protein X (Alix) as one of these proteins.
Since Alix has been reported to regulate neurite outgrowth, we performed Alix KD experiments
and found that Alix induction is required for the oxidative-stress induced neurite outgrowth.
Finally, we investigated signaling pathway(s) responsible for PGRN induction by oxidative
stress in HT22 cells. We observed the activation of MAP kinase by adding oxidative stressors,
and SB203580, a selective inhibitor of p38 MAP kinase, attenuated PGRN induction by
oxidative stress.

Overall, these results suggested that oxidative stress on HT22 cells induce PGRN via p38
MAP kinase pathway, regulating Alix expression and controlling neurite outgrowth in HT22
cells. Importantly, the intracellular PGRN accumulation by oxidative stress appears to be
crucial for neurite outgrowth at least in HT22 cells. Deficiencies in this system due to reduced

PGRN levels in PGRN haploinsufficiency may contribute to the progression of FTLD.
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Foraging area selection and prey utilization of rhinoceros auklets

breeding on islands in the Tsugaru strait, Japan.
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Summary

Large-scale changes in the marine environment cause to changes in the fish resources on
which seabirds feed. In this study, we obtained data of foraging locations by GPS trucking and
ship based visual survey, bill-loads and chick measurement from breeding Rhinoceros auklets
Cererhinca monocerata in 3 adjacent colonies, Tai Island and Benten Island, Matsumae-kojima
Island, located in the Tsugaru Strait, Japan, in 2021. Rhinoceros auklet is a diving piscivorous
Alcid that forage mainly on pelagic fish, during breeding season. They breed on islands in the
North Pacific. In Japan we have several breeding colonies of the auklet in the northern part of
Japan, Hokkaido and Tohoku area. Around the Tsugaru Strait that breeding the auklets, the
Tsushima Warm Current (Sea of Japan), the Tsugaru Warm Current (Tsugaru Strait) and the
seasonal front area of the Oyashio Cold Current (Pacific Ocean) are closely located.

In 2021, the most of auklets on foraged on the Pacific side of the coast of the Tsugaru Strait,
around 17°C in SST, and the majority of bill-loads were Japanese anchovies FEngraulis
japonicus in all colonies. So, it is suggested that they forage in the Tsugaru warm water.
However, according to we conducted on Benten Island in 2019, the auklets mainly foraged
along the coast of Hokkaido, around 8°C in SST, and might mainly forage on Japanese sardine
Sardinops melanostictus. So, it is suggested that they forage in the Oyashio cold water.

Accordingly, chick growth was especially higher in 2021 in all colonies than in other years
when the anchovies were not available. In recent years, after 2014, it is known that abundance
of anchovy has been crashed in the waters around Japan due to the cold regime shift. The
mechanisms of the sudden increase of anchovy availability around the Tsugaru Strait is still
unclear in 2021.

During cold regime, the auklets usually forage cold-water fishes in the Oyashio cold water
and feed them to their chick, so chick growth might be low. However, when the year anchovies
suddenly occur at the Tsugaru warm water area, the auklets detect that event in some way and
change the foraging sites immediately. And the auklets feed them to their chicks and improve
chick growth. Our study suggested that such active environmental responses may help auklets

to mitigate the negative effects of food shortage caused by marine environmental change.
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Effects of Self-Efficacy on Motivation and Brain Activity (Z/H)
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Summary

The present study examined the effects of manipulating negative feedback on motivation and
self-efficacy.

We created a tone identification task consisting of a "pre-test," "practice," and "post-test. The
register identification task is a type of perceptual learning task. The increase in sensitivity due
to perceptual learning in this task can be used indirectly as a measure of motivation.
Participants in the experiment were divided into three groups to examine the effect of feedback.
The normal feedback group received feedback in which the error rate was multiplied by one.
The improvement feedback group received feedback in which the error rate was multiplied by
0.8. In the reduced feedback group, the error rate was multiplied by 1.2. This manipulated
motivation and self-efficacy.

The effects of feedback on brain activity were also examined by measuring brain activity in the
pre-practice and post-practice tests using the fNIRS device.

Pre- and post-test were compared using the paird t test. There was no increase in sensitivity in
the normal feedback group. On the other hand, there was a significant increase in sensitivity
after practice in the improvement and reduced feedback groups (p < 0.05). With respect to brain
activity, no significant change was found between the normal and improved feedback groups.
There was a significant decrease in brain activity in the reduced feedback group. The DLPFC
and the supramarginal gyrus were the regions of reduced brain activity. DLPFC is activated by
high-difficulty assignments. The supramarginal gyrus is involved in spoken language
processing. It is likely that these regions decreased in activity due to a decrease in subjective
difficulty as perceptual learning progressed.

The sensitivity was increased even in the reduced feedback group, where the error rate was
multiplied by 1.2, which was worse than the actual rate. This may be due to the fact that the
growth rate gradient was also multiplied by 1.2. In other words, self-efficacy and motivation
are thought to be affected by "score" and "gradient," respectively. In other words, "scores"
improved in the improving feedback group, while "gradient" improved in the decreasing
feedback group. The fact that brain activity was altered only in the reduced feedback group, in
which the gradient was improved, suggests that "score" and "gradient" may depend on different

brain mechanisms to improve perceptual learning.
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Basic ecology and elucidation of distribution mechanisms of Taiwan
squirrel adapted to urban areas
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Summary
In this study, we conducted research on the behavior, distribution, and diet of the Taiwan
squirrel, an invasive alien species, in order to clarify basic ecological information and the

functions of urban green spaces for this species. For the surveys on behavior and distribution,
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we conducted direct visual observation using the line transect method and behavioral tracking
using GPS loggers. For the dietary analysis, we collected stomach contents and livers from
individuals that had been exterminated as pest animals in each urban area. Form the stomach
contents analysis, we collected information on the prey species that the squirrels feed on. And
by stable isotope ratio analysis using their liver, we obtained the diet information over a longer
time period. Preference index analysis of each vegetation types based on visual observation
revealed that the species prefer mixed forests and avoid bamboo forests or outside of the forest
area (urban area). GPS data also revealed that all individuals spent most of their time in the
green space. The percentage of time spent in mixed forests was higher than that in bamboo
forests, which was consistent with the results of visual observations. The obtained GPS data
revealed that all the individuals had a 5-15 ha activity zone at green space, and that they
intensively used a small core area within the green space all the time. These results suggest
that, green spaces composed of mixed forests with dominated by broad-leaved trees and
scattered coniferous trees are important habitats in urban areas. The results of the diet
analysis in this study revealed that the squirrels mainly foraged on plant matters such as
stems, leaves, flowers, and fruits other than seeds and bark or animals. The stable isotope ratio
analysis also suggested that this species feed mainly on plant matter in mixed forests, but not
for those from urban area and other animal matter such as insects. Therefore, those results
suggested that the squirrel mainly utilizes mainly on plant matter prey in green spaces
composed of mixed forests throughout the year. These results suggest that this species adapt to
very small green spaces under the urban environment, and that the intermittent existence of
urban green spaces in urban areas functions as a habitat and dispersal route of the squirrel
and that such environment may contribute to the rapid expansion of the distribution of this

species in the urban environment.
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3) NK MlfaZ & 2 RSz gy Assfifals s & 7 2 L& 7" 2 — g O BfR

LNCaP #ifais L O PC-3 flilad 7 A L& 7 % —38 Bl % FACS, qRTreal time PCR Tt L7, £7=.,

LNCaP #fifiat L O PC-3 Ml TRAIL Z AL U, fifaEf- G2 WST-8 1A TRkl L 7=,

2. WHERE I L O OB
[ 2R]

1) NK I K 2 RISZHRDS A SRS 5 DO Rt

LNCaP 1 X O PC-3 Okl dsu T NK Ml i 38 K 0 & 23 A spiRiifn o )5 2 B e I 4555
L7z,
2) NK#fac & 2 Az ias A G & BRRLee B o BfR

LN-stem 35 X O PC-stem (23 T NKG2D Y 74> K MICA/B @ @58 BLiERE i1 7-, NKG2D Hn
PUATHLEE L 7= NKfifie & LNCaP fifigds X OV PC-3 Miffd & Hh548 L7z & = A PC-stem ~DEEMED 4
WE9 L7z, £72. PC-3 Mifid & NK Ml A4 R = % ICE R LETONN—T7 4+ V) VIREZRAIELZE ZA
PC kY % PC-stem & 558 LIZRECB W T/ N—7 4 U UREN LR LT,
3) NK Mz X 2 RISZIRA ARG E & 7 A Lt 7 % — R OBIR

LNCaP #igE L PC-3 #lICBWTOT A Lt 7 ¥ — BTN L 0 & 28 AR IV C
mFBLL Tz, TRAIL 4z L72& 25 LN LU % LN-stem OEAEMEDNAEICIKT Lz, PC-3
AR TIL, TRAIL EZMEDEWIIFEZR TE o7z,

[#%2]

NK #HIASFLAS AR A e bRz 28 AREHIRE 2 B S AT 5E L7z & 9 3y & RS, BTSZIRDS AAC BN T
b 2 AR 2 BRI 5 Lo, LNCaP B, 7 A L 7% —o@m#8l & TRAIL IZ XV &7
EMEREEICET L2806, NKHIO T 2 Lt 72— IKIC X VBRI EE S LD 2 & 3R
ENni, —H T, PC-3 #AaIT NK MfRiEHE LY 2 K MICA/B O @58, NKG2D FFfiikic &
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DEEMEOET, EEEE =7+ U VREO B LV NK MO BRI X 0 BRI EEH S
D Z e DR ST,
3. SBOWIEICI T D E o I XRE A

S, O NK M OEERE 2R LI BRetE B Rcor & e, Bz AL s A v B - iR
WAED AR Z R T 2R D 5, Flo, AL, &< E T vitro DERTHLH72HOE MO
RN TRBROFE RGO N D NIRRT DB LETH D,

Summary

[Background] One of the problems with prostate cancer is castration-resistant prostate cancer
(CRPC), which is caused by hormone-independent cancer stem cells. Cancer stem cells possessing
high tumorigenicity are involved in the development of cancer and subsequent infiltration /
metastasis. In recent years, the formation of cancer stem cells in tumor tissues is considered as the
first step in carcinogenesis. Therefore, direct elimination of cancer stem cells is thought to lead to
primary, secondary and third prevention of cancer, but the effective approach has not yet been
established. Thus, we focused on NK cells playing central roles of nature immunity. It has been
reported that NK cells directly attack cancer cells and virus-infected cells without pre-sensitization,
and the higher the activity, the lower the risk of developing cancer. Until now, it has not been
clarified why this phenomenon occurs. On the other hand, we hypothesized that the cancer stem cell
targeting mechanism of NK cells might be involved. In this study, we focused on prostate cancer,
which is more easily infiltrated by NK cells of various tissues, and estimated the effect of NK cells
on prostate cancer stem cells.

[Methods] Prostate cancer stem-like cells (LN-stem, PC-stem) were enriched from
androgen-dependent human prostate cancer cell line LNCaP (LN) and castration-resistant prostate
cancer cell line PC-3 (PC) by three-dimensional culture method. LNCaP and PC-3 were co-cultured
with human NK-like cell line (KHYG-1) and KHYG-1 was subsequently removed, and cell viability
was measured by WST-8. Gene expression analysis and FACS analysis were also performed to
identify the cytotoxic pathway of NK cells.

[Results] KHYG-1 injured LN-stem and PC-stem more significantly than LN and PC. Gene
expression and cell surface expression of DR5, a receptor of the death receptor pathway, were
higher in LN-stem than in LN, and TRAIL treatment significantly decreased cell viability in
LN-stem than in LN, and expression of NK cell activation ligand was significantly higher in
PC-stem than in PC. The amount of degranulation was higher when KHYG-1 was co-cultured with
PC-stem than with PC.

[Discussions] This study revealed that prostate cancer stem-like cells are more susceptible to NK
cell attack than normal prostate cancer cells. In addition, prostate cancer stem-like cells near the
early stage of development are damaged by the death receptor pathway. Prostate cancer stem-like

cells near the late stage of development are damaged by the degranulation pathway.
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Studies on carcinogenesis suppression via epigenetic regulation
in colorectal cancer stem cells
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1. BFFEI5E

FERENZBIT 255 2 O TEIL 137 J7 2648 A TH Y | FERNAL AN R TH D &5 1 ALIXB A
TREOK 3EEZHDTND, ZOHFTH, RIENRAITETORAFEOF CTRLBELLT VR A
ThrETHINTWD, KIBERADOFKE L THEZ LN TWDRTIE, TRORCK(L) TRIE] T
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Tk, KIBEBRABEIZBWTEAERNEA LTWD Z ERH LN TS, BB KIETHN A
RIT. B R N UBT BT kEERE (HDAC) FHE. /o bifiE, MRSEHENFET 5. BT, B
P pE AR DS PE AT DS & RIGHY A D SEATHFZE Tl B LEEE 2K T S il sk s 7
W=V AZFEETHZENHAOLNIR>TND, Zbnb, b Lo KBS AMIREIZ kT L CTEE
PRI AR E RIS H L E 2D, L, FexB3F—7y M LEEOX IRl (Cancer
stem cell) | TH D, BATMIUINAFEAEDE —H L Ziv, DADOIRIBITIES M Z < Z
ENANTHL EFZAITEZLTND, LL, KRIBBAICEIT 503 VBRI Z R LR Of
PIPEIIRISAF DN 72 STV, & 2 THA L, BRSSPI AMERIZAS ARAIRIZIB VT
FEEINDEVIEOH & DRIGDSATMIAZ RN L., DBBOANEEZHLNNCT LI &%
AHFGEDOEIE LT,
b M RIS AR HT-29, Caco-2 & VN, 8 R JLEFEVEIZ THllARSER C & %5 Spheroid Z1ERk L 72,

DMERITdH % Spheroid D7 AKIRANEZ T 2 728, 2 AEHIN~ —7—® mRNA kT4
NI FEBLL AL G AFILERIZ K D AT, ARFRR S T IZ31T S Spheroid JBRkEE. RS IFIKAT
BREE TSR D am =—Jak, AiaE 2 M Uiz,

2EEEE DA & T35 72, 1)@ Spheroid (ZxF LT 2mM OFsfE% 24, 48, 72 Refiu# L, 24
B & L ISP F O EE W2, SEORHIER Tlix, 37 ALP IGPE 2 T L7=, ki, ofb~—h—,
HRaE B~ — 7 — D mRNA FEHL L~V AT LT, eI, BERIC L 5 0 bif8sh o ek %
Tosh . BEIE K OHUAs AFIDEIC K DMl s e, BERRALEILC X % B CAERE 2 it L7z, MasEDE
iR CTid, FTMRAETFRELON A 3—E 31EMHEFHE L7, KIZ, Wnt v 7 TV RERKICAET S
531 mRNA FEL L~V &M UTc, BRI, SERIRIC 472 % sub-G1 114 3 AT RE 7 Hl i & 1 53 A
Ze i U 7o FE BT OFEAT %R Tk HDAC BAFITIRAE L TV D 0D D 5 72 BEIELEEIZ KL 5 mRNA
FELL A~V BIE A Loy T2 K DK 5r 1O mRNA B L~V A FRAT L7z,

2. WHERGE I LR OB
Caco-2 LY, HT-29 X 3 Wt T 1 HER#E %175 Z £12 XL Y Spheroid ik L 7=, i Spheroid % fi#
Br L7-#5 5. Caco-2 H13KE® Spheroid 133EMiE % 2% < & A&MilaElc BT H o7z, —J57 T, HT-
29 M2k D Spheroid (FAMIEE N2 <. SRS £ o7, ZD7®, HT-29 #H12k D Spheroid 4
B OEBRICEM LT,

1) Spheroid (%, 2 &tH5# D Adhesion X Y BN AEHMIIE~ —F — OB WRE L~ FLAANTKTT
BDEWVELEEM., KEREBREE N2 5 Spheroid R /1. EBIEEFRE FICBIT 5 a0 =—JEAk,
H8%F %~ L7=, F7=. Spheroid | Adhesion £ ¥V & G1/GO HlOEISG B EN-To, THbNb, =IRT
BEfRIEIZ X W AL L 7= Spheroid 1&, WA~ —H — OB, HAIMERE, (KEEEEIGEE, B OE
RUEE, FrILIREE (GO W) AT DM TH D EHELE L, 23 MM 2 7= IR AR [ 4 e L 72
T EDIRIE S LT,

2L % 1) Spheroid (ZxF L T L 7= 55, oMbz R /R (ALP iEE0FER E&. ob~—
J1— @ LB R) LIS E R TR R GRIAEFROF B2 24 RefRE SO 23— 3 & L
. sub-G1 WD) 4572, 2O ORERED G, EElEIEL Spheroid (2% LTk & ffast 1747 L T
FET D 2 EAURR ST, IR FBXW7,P27D mRNA 8L L~ L Db Jr Y C-MYC,KPC1
® mRNA FH L~V OHENNH SN, O NG, MIEE S OB R (FBXW7,c-myc) @
i e OHERL S~ D PR ABEME (KPC-1,p27) OEENBIL- L TWDH Z LR Sz, HIiZ, Al

81



FEATITRIGEH A CTLHE LT D Wnt ¥ 7 T IURIEREE D431 DKK1 O mRNA FBBLL~L D E5H. 5-
CATENIN ® mRNA FHELL ~ VO %GR Lic, ThbDZ &b, Wnt & 7 T /VREREE OFLE
K+ T b DKK1 2R ZFHEL72Z LICX D FHiD B -catenin 23 L7z EHER L7z, T D DR
R, BsEEO HDAC FLEEMAIC X 2 b O RAET 5729, 7 7 A 1 HDACs @ mRNA F3l L)L % fif
Mritz, ZORER, 77 21 OFTHENT HDAC2,8Z mRNA OLENEN A LN, FIZ HDAC2,S8
> mRNA % B K& ONEREI R R PLE 21T o 72 /6. b TR L 724+ (FBXW7,C-MYC, KPC-
1,P27) \ZB8 U CIIEAERRIER e A LIT A DL Dy o T2, E AUk LT MfasEl TR L 7243+ (DKK1,
B-CATENIN) |Zx} U CIdEEERER 2B A Bz, 2O &b, BEEEIL Spheroid @ HDAC2,8
FHETHZLIcL Y DKKI ® mRNA BEL~LEZEIESE, 2Rk W BERHES N -
CATENIN @ mRNA 3D L7IceEX b D, LLEORR IV ARNZETIE, 28 At 2 7=4
Spheroid (Zxf U CHEEERIT /ML M OIS 2 3FE T 5 Z LIS L D AMEE 8T 22 L 2B BN LT,
F7o, TNUTIZHDAC28 FHFEIC L DY =317 ¢ 7 ZHIHIABE G L TnD Z LRI SN D,

3. SBOMIICIT M E o I LR A

BT RIEE DT Y 22T 7 A#l#EIZ, HDAC OER 721 T2 < DNA A F/UEOEA b &
ECThDH, AMEETIE, FflanF oAV AOREC LY RERICKD 572 DNA 2 T /LOEM
ERETTHZ ENRREIE L E 2D,

Summary

[Background]
Colorectal cancer is the most prevalent malignant tumor in Japan. Cancer stem cells (CSCs),
which are present in 0.1% to 1% of many cancer tissues, including colorectal cancer, are attracting
attention as a potential target for cancer eradication. Recent studies have shown that tumor cells,
including CSCs, have increased epigenetic abnormalities that regulate gene expression. Butyrate,
a fermentation product of dietary fiber, is a short-chain fatty acid and an inhibitory component of
endogenous histone deacetylases (HDACs).

[Aim]
In this study, we focused on this butyrate and studied the mechanism of its anti-tumor effect
through epigenetic regulation (histone modification). In addition, we decided to enrich and target
CSCs from colon cancer cell lines.

[Material & Method]
HT-29 was used as the human colon cancer cell line.
1) Spheroids with cancer stem cell properties were generated by 3D culture method and evaluated
for CSCs properties.
2) Spheroids were treated with 2 mM butyrate for 0-72 hours, and cell viability, gene expression,
and cell differentiation were evaluated. MTT method, gRT-real time PCR method, and ALP activity
were evaluated. PCR and ALP activity, respectively.

[Result]
1) Spheroids cultured in 3D had expression of cancer stem cell markers, drug resistance, hypoxic

adaptation, self-renewal, and quiescence (GO phase).
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2) Butyrate significantly decreased the cell viability of colon CSCs in a time-dependent manner.
butyrate, an HDAC inhibitory component, inhibited HDAC2 and 8 in colon CSCs. In particular,
inhibition of HDAC2 restored the expression of DKK1, an inhibitor of the Wnt signaling pathway
that regulates cell death, and decreased the expression of 8-CATENIN. In addition, ALP activity, a
typical differentiation marker in the colon, was significantly increased in a time-dependent
manner. In the cell cycle marker expression analysis, the expression of FBXW7, which prevents
entry into quiescence, was decreased and that of C-MYC was increased. In addition, the expression
of KPC1, which prevents re-entry into the cell cycle from quiescence, was increased, and the
expression of P27 was decreased.

[ Conclusion]
Butyrate, a short-chain fatty acid, may have induced differentiation of colon CSCs by regulating
cell cycle activity. Furthermore, we speculated that the differentiated colon cancer stem cells were
again targeted by butyrate, and cell death was induced via suppression of the Wnt signaling

pathway. Inhibition of HDAC2, an epigenetic control, was also involved in the signal suppression.
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1. WETTik

BUE, BT 2B, WA KRB A BB, ABRAE WS TEREBEDZ N A Y
Y —=BANFLERS>TEY | IGRIEDHESLS, THEDOMITEN %< hshTnd, —5T, 10
TTNBTI2ZY 6 FlAG & EFEATT 5N TWDHDDBANT, EDIEFIE DD 72 I ) BAFFEDHEA TV
WV, 2014 FFISSCERLEE - JRAEG WA - REEEREICE D TAMTE 10 2RI 235HIE Sh,
AP AT ESIFZESER OO E DITHRE SN, 2D &b b, Ad B AMFEZERIKTER DY
CREHRETHDL EFRD,

LB DOEDIT, AT VA FORAAIT LY BIET L EMERAENH 5, BB AT
SRR E DHMERRL, Lo fle EORBRIZERICE WV BIET D L BEZ BN TWD, HERTITIERE
B EEL A VT OENEZINE L TN D Z & n, HE IR I CEIMRO BRI L, 450
ERIEEN & T L EMRAEORIENSREINT 52 ENEZLOND, o, BRI bR
EANCIEITZ R U, BORBBE B EIRD o< v, — BT 9 5 L 2R T2 L 5bilT
WHIERITEMLE DS WAATH D, T, IRRIED 158 LTRET = v 7 AR A > FHEHED B
FENZ L2k v, BHRAEORROBRDNILEN o7z, UL, MRCEEE. #hit - ik
HIR EMR A REWER S Z D IREED & 5, BIER O 72 i 7 BN BAE O FBRIRIE DI 5
FRBTH D,
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Soik U7 Bk B EEOEME OF SIS LTWD LITEZEZ LN TWDEON “DBAmiii” <
b5, DABMIIINAOBETHS L5 TEY, AOERESCEZMLiEEZET 5, /2. 1k
FEREA - B RRRIRA~OIRPIME 2779, 2D OFFES, BEERAEOF EEELIL D Z &
A H Uiz, DAEIROBISEL, EFEEIMERICH D . DA Z SR S5 2 L BB ADTE
BIRIBRICENR D EEDN TS, 2T, AW CIEM R EAESR LA R0 & L7 A ORAR
F 72 TR IE OREEEA F— R & LT,

Fo. RERFIRIBRIEOBED - OIER LI-ONELEEESEM TH 5, AMHEIENESEM &
FANTZ 23 A BRERAI IR O FEMEA LI 2 AR O — O Iy & Lz,

[ 1. =WRocHEE D AT 03 AU et~ oD 2]

t b HskoEgE R AEMaik A375 Z KW A ML 7 L — K XY, Tumor sphere K HES
A2 HWT =R R ATV, A7 A FMEHZIER LT, W LTC AT = u A REMO D Ak
A 2 MR B oIz, qRT-V 7L Z A A PCRIEIZ T At~ — 72— (CD133, OCT4,
SO0X2) ® mRNA FHL L~V 25 Ml L7z, E72, B LTc A7 = v A REEM~OHR AHIOMmE %
M L7z, BISAKNE KX A2 L, MTT B GO ATTREZHJE LT,

[2. EMEROESEIIEIC KIE TR SEERENESM D 2]

M BRSO BN E 2R N S 2 RAABREMEREM DS b, LART fr—L A —/L |
TYALT ) A U (ATRA) 125 B L, MR AL h R 2 5 L 7=, DNA 2 F /LR EA
THDHLVART ha—/LaME%, ATRA 2L, MIROR ASMEIEDFEZ qRT-U 7L 4
A L PCRIECTIHM L7z, L AT hr—/LE LN ATRA OHFRIC X D H8 AFI~DESZ M DZE
b MTT B2 CRifl L 7=,

2. WrERaE I X O o
[ 1. =WRoeEE M KIZT 2 Aiiiat:~o %]

SRR ICTIR LT A7 = v A REMIZ RO RER L ik L, At~ —5 —

(CD133, OCT4, SOX2) ® mRNA %3l L~ &2 HEIZ EH SW7-, Hid ABI~OPE % FEf
Lic& ZA, ZIREEBRER LD b ZRuFEEMICB WO TR AF~OIEGIMED & <L AFERERN
KR LRNWZ ERHALMNERoTe, TNUHDRERND, ZRHEEIC L > TERI AT 2 A
RN DO @O A A OB ETH 508 Al _u\%f%é Z DR E T, ARHFIET
X, A7 A FMERZEEREAESERRRE L, TO%OFIEZIT I FE L,

[2. EMERAESEIEIC KT TR SEERENESM D 2]

A fERES IR OB ER T2 BN E L, KD mx EDMIRZ bS5 2 LT BEF @/“
PIE DR EIETRIZEN D O T E B 2, MEEEA & L CRMRTEBENE A s O TREIC
WHEN TS ATRA IZEHR L72, ATRAIZE X I A FHED1FETHY ., 1F& AL ﬁfﬁﬁﬁﬁ
BN Z ETHMLNTWD, EERAERHEA~OMEFE R 2 M L, BT X 2 B
FER T 2R A 7203, DFRIT R ooz, ZIUTEERAEREEMIEIC ATRA OZHFIKRTHDH L
F A VEEZHRERB RARB) OFIAMEFLTWAZ EFENTHD L EZBNTZ, £Z T, RAR
BOREAN =R NZHONTHE L E Z A, DNA A F /UL RAR B OFEIBADOFRNTH 5 &
WENRB-T2, ZDOZ L5, DNA O 2 FALERET 5 BRERENSZEM - LART ha—L2
HHLU, ZBEETOMEFEEERARTZ, VAT ha—)L 25uM LB L0 | MR IR A
IZHBV\ T DNA * F UL EEE D —>TéH D DNMT1 O mRNA BEANEFEIEK T L2 &5
Hinkirolz, EHIZ, RARB D mRNA OFBBNARIZ EA Lz, ZNHDOFRRNSL, LAXRT
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b — U2 DNA O A F/ALRRE 4, RAR B OFBL BH U7 AlREMED RIB S L7z, IR
(2. VAT hr—/b 25uM & ATRA 20pM OOFFAAERIZ K0 | EVERAERRERA L O 23 A
== DB LAV DEAZ OV TFHN AT o 7o, i FITARKEERE & L U, OF AR I
TR~ —J—Td % CD133, OCT4 O AR FBUHA KUY, SOX2 O I8 BU/ M 11 A3 e
RENT, UEOENS, LAXRT fa—/L - ATRA OOFIC L 0 B B R A5 i o S FE 23
R L7 ATRBME DS RIR 472,

R#‘IZ, VAT br— b« ATRA O X2 EME O FIZ LV | Ju0s AAI~OEEMED FE
MENDNE DIz alili Uiz, ARALFREOEM R ARG LT, LANT b —/ LR K
N ATRA B CIIHID AFISDRESZRITE D B 22 o7, Ll VAT fr—/L & ATRA
DOHFRLEIZ X D58 AAI~OBBMEI A BICEM SN Z LB BN E R o T,

PLEDOFERIZE Y, LART ha—/L KT ATRA OFFRIZ L0 | Bk R R O (L
S Z EBRA BN LT,

3. A% OMNIRIZIIT 2 E E 7 XA

b~ = —ORBLZFHER L, VAT hr—/L & ATRAICE 250 LiFE AR T 52 &,
Summary

[Background] One of the rare cancers is malignant melanoma, which is a cancerous growth of
melanocytes. Malignant melanoma is thought to be caused by external factors such as
ultraviolet rays and genetic factors such as skin color. As global warming progresses and the
depletion of the ozone layer becomes more serious, the amount of ultraviolet rays falling on the
earth will increase, and the incidence of malignant melanoma caused by ultraviolet rays is
expected to increase in the future. Malignant melanoma is also resistant to chemotherapeutic
agents and radiation therapy is not effective. Malignant melanoma is a highly malignant
cancer that is said to metastasize quickly once it progresses. In recent years, immune
checkpoint inhibitors have been developed as one of the treatment methods, expanding the
treatment options for malignant melanoma. However, there is a possibility of various side
effects such as pneumonia, kidney damage, and neuromuscular damage. There is an urgent
need to develop a new treatment for malignant melanoma that is safe and has fewer side effects.
Recently, cancer stem cells are thought to be involved in the high malignancy of malignant
melanoma. Cancer stem cells are said to play a leading role in cancer and have the ability to
self-renew and multidifferentiate. In recent years, there has been a lot of research on cancer
stem cells, and it is said that if cancer stem cells are killed, it will lead to a complete cure for
cancer.

[Aim] The first objective of this study is to develop a novel and fundamental cancer therapy
targeting malignant melanoma stem cells. The second objective is to inhibit the malignant
transformation of cancer stem cell-like cells using functional food materials.

[Result] The spheroid population formed in three-dimensional culture significantly increased
the mRNA expression of cancer stem cell markers (CD133, OCT4, SOX2) compared to the
two-dimensional culture population. When resistance to anticancer drugs was evaluated, the
three-dimensional culture population was more resistant to anticancer drugs than the

two-dimensional culture population, and the survival rate was not reduced. These results
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suggest that the spheroid population resembles cancer stem cells, which are the parental cells
of highly malignant cancers.In the hope of inducing differentiation into malignant melanoma
stem cells, we attempted to reduce the malignant potential of ATRA and resveratrol alone.
Therefore, we focused on resveratrol, a functional food material that inhibits DNA methylation,
and tried to induce differentiation in two steps. As a result, we found that resveratrol
treatment significantly decreased the mRNA expression of DNMT1, a DNA methyltransferase,
in malignant melanoma stem-like cells. Furthermore, the mRNA expression of RARB was
significantly increased. These results suggest that resveratrol may have inhibited DNA
methylation and increased the expression of RARB. Next, the combination treatment
significantly decreased the expression of CD133 and OCT4, which are cancer stem cell markers
in malignant melanoma stem-like cells, and the expression of SOX2 also showed a downward
trend. Furthermore, the combination of resveratrol and ATRA significantly mitigated the
resistance to anticancer drugs.

[Conclusion] It is suggested that the combination of resveratrol and ATRA may have reduced

the malignancy of malignant melanoma stem-like cells.
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Effect of nutrient intake on suppression of plasma homocysteine elevation
after acute aerobic exercise
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Summary

It is generally believed that health benefits are increased by increasing physical activity and
enhancing physical fitness. However, there are reports that blood homocysteine (Hcy) levels
temporarily increase after transient exercise. Hey is an intermediate metabolite of methionine
metabolism, and elevated blood levels of Hecy are a risk factor for cardiovascular disease and
osteoporosis. Hey, which cannot be completely metabolized in cells, moves into the blood and
generates active oxygen when it binds to proteins and the like in the blood. This leads to the

generation of oxidative stress. Oxidative stress affects the performance and conditioning of
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exercisers. Therefore, it is desirable to reduce the occurrence of oxidative stress after exercise.
The purpose of this study was to reduce the occurrence of oxidative stress associated with the
increase in plasma Hcy concentration and the increase in Hcy after transient exercise by
ingesting nutrients.

This study used a double-blind crossover design with intake of vitamins and control (intake of
placebo) conditions; the two trials were separated by at least two weeks. Under the vitamin
intake conditions, vitamin Bz (V.Bg); 28 mg/day, vitamin C (V.C); 1000 mg/day, and vitamin E
(V.E); 536 mg/day were taken in two divided doses a day. The intake period for each condition
was 14 days. In the morning of the 15th day after the start of intake, acute exercise was
performed. The content of the exercise was a acute exercise of 65% heart rate reserve using a
bicycle ergometer. During the study period, other supplements, vitamin-enriched foods, and
smoking were banned. Blood was collected before the start of vitamin or placebo intake, before
exercise (15 days after the start of intake), 30 minutes after exercise, and 90 minutes after
exercise. The analysis items of blood components were plasma Hey concentration, blood oxidized
albumin ratio, blood V.B2 concentration, serum V.C concentration, plasma V.E concentration,
and serum creatinine concentration. The study enrolled 32 healthy individuals aged >20. One
person withdrew during the study period, and the final number of subjects for analysis was 31.
All statistical analyses were carried out with SPSS statistical software version 26. All tests were
two-sided, and the significance level was set at P=0.05.

In this study, the start time of the experiment was delayed due to the influence of the new
coronavirus infection, so other results are currently being analyzed.

If the increase in plasma Hcy concentration after exercise can be reduced, it may be possible to
reduce the increase in oxidative stress after exercise. In the future, I would like to study the

effects of each vitamin, the period of intake, and the amount of intake.
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Variations in blood kinetics and parameters related to lipid metabolism
during short-term intake of delta-tocotrienol, a vitamin E homologue.

WrEfEE e Al (RERBIRETIER)
fREHE REAE iz
KHEET HEEIR

WFFEHIR]  20214F 4 A 1 H~20224-2 H 15 H

F—U—F O-rablxz/— Qahzavz=m—IL QkiEl. @OHMG-CoA &tk
2021 FFEEAZATEH 630,000 1

WHgEFREE - 75 AAREBRBETFRRES 202147 H

WFFERGE R X O SRE OE

1. WFFET

KIFGEDMW T A %, T TR EMR L Lie, 7 A4 —"—{EZ WM T v ¥ AMbiig
R THD, Fio, HFRICELTUIN VU ESICED Do M EXRE LIERICET 201
RT A AL L CERE S 4L, TRERFICB T D5 N E x5 & T 2 E SRR T 2 M) 128l
V. FRPERPMEAIIEZE B S OERGREE 312, HEE1T 5 12d 720 ) A 0 L 7o RE 4 B ISR
O HHRPHIIE T ORI, B A RORTE R EWERE AR A2V K D FHEIB L ORI TR L,
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Summary
In recent years, Japan has become a super-aging society, and the challenge is to curb the increase
in medical costs caused by the prolongation of healthy life expectancy. On the other hands, one of

the factors limiting healthy life expectancy is lifestyle-related diseases. Cardiac and cerebrovascular
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diseases caused by arteriosclerosis are representative of lifestyle-related diseases. The key to
preventing arteriosclerotic diseases is early prevention.

Vitamin E is mainly bound to lipoproteins in plasma. It is able to prevent endothelial dysfunction
in the early stages of atherosclerosis by being taken up by the vessel wall. Based on the antioxidant
and inhibitory effects of tocotrienol (T3) on HMG-CoA reductase, this study aimed to clarify the blood
kinetics of 6-T3 when ingested by healthy humans. We also examined lipid metabolism markers in
the presence of a-TP and 6-T3 intake. Subjects were randomly assigned to one of four treatment
groups (14 days treatment with at least 4 weeks of washout): 1) a-TP (268 mg/d), 2) §-T3 (250 mg/d),
3) §-T'3 double-dose (500 mg/d), or 4) placebo.

We demonstrate that treatment with a-TP (268 mg/d) elicits a significant increase in a-TP after
only 14 d, which is shorter than a prior study that identified a similar increase after 3 weeks. This
new finding suggests that dietary approaches aimed at a-TP modification can be shorter than 3
weeks.

6 -T3 (250 mg/d) and 6-T3 double-dose (500 mg/d) treatment resulted in a dose-dependent 4-fold
and 7-fold increase in plasma 6-T3 concentration, respectively. In the 6-tocotrienol intake group, as
in the a-tocopherol intake group, a significant increase in plasma was found after 14 days of short-
term intake. This suggests that the antioxidant and antitumor effects of 6-tocotrienol can be expected
even after short-term intake.

TG concentration was also significantly increased when 500 mg/d of 6-T3 was ingested. In previous
reports, the number of LDL particles increased with increasing serum TG levels in a dose-dependent
manner, but LDL-C levels decrease when TG levels rise above 300 mg/dL. Since TG levels in this
study were less than 300 mg/dL, the cholesterol-lowering effect of 6-T3 were unlikely to have been
engaged.

These results suggest that when using health food supplements to capitalize on the antioxidant
properties of vitamin E, 14 days of §-T3 consumption (at 250-500 mg/d) may be sufficient. Longer
duration treatments may be required to inhibit HMG-CoA reductase and prevent atherosclerosis

without induction of side effects.
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Effect of increased calf venous compliance
with wearing compression stocking
on venous return from calf and stroke volume during lower limb exercise
WHEAEE SR oL (BREREREOIER RRER 7 HK)
fREBE Kk “4&
WFFEHIM 2021 424 H 1 H~20224-2 A 15 H
XF—U— R/ O>F L HiESH Tiptoe exercise
@7EERFE  Circulatory regulation
@ THREAfEZ /L  Change in calf volume
@EIRPAZE 7 L F AE 27 Z 7 4+ Venous occlusion plethysmography

©

2021 FFEAAH4E, 630,000 1

2

WFHIEFER FaB SO NEERER
FRTER
Y. limura and A. Oue (3t3). [Effect of increased calf venous compliance with wearing
graduated compression stocking on venous return from calf and stroke volume during
exercise ] . 26th Annual Congress of the European College of Sports Science Virtual
Congress. 2021 4£ 9 A.
amoCHE (PE) .

BFZEREE R K O R oA 2

1. BFFEI5E

AWFFEO B, PR by 72T 250 GIRMEHRESHE KT 556400 1%, ik
ANy X T EFERULOESE FIROEHRESER LW LR LT, DEebiES)
BF D FEREFF RS R AR L, —EHHHENEINT 2 L WO ERIET 52 L Tho 7o

W), IRLOMGEE 2 HEITIT Y TETHY, A by X Za2ERT 8L EMR LARWEMED
DFERNDLEZ 2 HEICEEOTYT) TETH-7Z. L1L, PHHRFHZIEWNT, DFELHiE
g (1R2%y hEER 102 By b)) IS FTREEOREITENRE <, KEFTE CTRREDD
TN LEEEIT) ZEBRREETH . 22T, EBRBAEE 2 HMS 3 HEICAEL, 2F5k
SELEBOMRGEE A by X o S EERT A5 EEN LRWEREE ZN R B ICHRGEE L.
AR, EREFR 124 (B84, LMtda4, Hn:22+7r%, HE 167+7cm, K
H 63+ 12 kg, DGHEHIMIE : 128 + 14 mmHg, $RiEMIME © 77+ 9 mmHg, OfA%L : 62+ 9 44/57)
EXiGEE Uiz, EBREMIE, WIEA My X7 E2EMT LR (R by 7EMH) EER LN
G (my ha—V& ) ZRRE L. 2B, KFREEZITIICHIY, B0 BRLFIEL L O0YE
BRMEICOW T HEAEE 7213 3CETHAL, REEH THLEREITo7Z

94



WERE L, FEBREIC3 AMREL. 1AL, XA hyF o /&80y bu—AEkick
\F BAMEAE L5 O FRRBE AL OMEZITV, 2 HEE 3 HEIIAERE LT, DEEIHE
ERF O FREEEIORIE & L —EHMHEOREZIT 7. 708, A hyF 74l ar ba—n14
X, 2HEE3HATT VX AIZFEM LT,

1 H B OMEMIZE RO FRREAREE(LOREIL, 3, $E oFAKBESICMERD 7 %, A
TREBIZA N LA =V &3S L, IEMILE T 20 U EOLZFHE R - 7212 9 R oRE
g ha— A EE L. 20k, EREEEPZT, MEVDIREET 10 /5L EOREZ A 7214,
BOEEROWET 7 ha— LV a2iTolz. 23, AhyX U &ML ary ha— L FGHX7 ¥ LA
ZHEM L7, BIEY 2 ha— ORI FO LB THDH. KEEERO S 712 60 mmHg O/ %
Mz, 8 73HERFT 5. D% 8 HMND 94 HIZHMT T 1 mmHg /HOEIA T 60 mmHg 725 0
mmHg £ TR L7z, MEFBIOBKRF O 9 2O FRESARME L E FIRAZE YT L F 2275
T AEICEVRIELE. 83 END 945 RIZT TON 7 E L THRESEMOZELDOBRI B I 7+
— FERE AR R 23R, & 51T, 205 h 7E— TRk i ERERR &2 S L7z

2 HH & 3 HEHORERIL, #HEOLH FREIHICA ML A 7 —V%, EFRRIC—EHitEs
HETHALEEL, UTFOEH 0 ha— Lo TiTo 2. £9, #HBEIL, MEVNDREED
FEMHE 200D M £ THT 10 IHERF L7, 0%, BAL, ST~ BB EEZ, DEIHES
LidEdh 1A% 2 v b EoF R HiERNEE 10RZ2 2y FFEE L. 72 ha—Lz2@L T,
TR AR & —EHHEZRE Lz, D X% HESBAE T O FREMAR 2 TR IR &
(MENICEFH D Z EDOTEDMBEOIEE) L L, 51T, DEEHEEICHE D FTHEHBARE
b B FREEREFIROR T & (T2 D O MRt &OfE) 25l L7z, S 512, e HiEE) 1
[\l &aERe 10 BT — X1, ThEN 2y MyrOT —X ¥ LT

2. WFERGE I KL OECR OB

LERE D ) 7 [E— TR AR LR & B 7 JE— RS E RS fEERERIL E blg, 20 ke
—IVRARITHAR A Ny U TR AR R mEZ R L (P<0.05). ZORSRIE, BEZ by %
7 OFEMIT LY FREBEHIRILE OB L MEESHRK L TN Z AR LTS,
SFEHATHES) 1 [F3 KON 10 [FICB VT, D F e BEBE RO FERMEIRAEIL, v
M — L GRZHARA Ny R TS CREREE AR L) (P<0.05), EBRFO NEREFRIRE
MEE, ERFMEOB THEERENAON N1, 51T, DEESHERFO —[mh H & E
B 1A ek 10ETEHIZ, ARyFUTEMELE Iy br— LR EORTEN LN ST,

TIUHAERIZ, BPER by o ZERICHE D TR FRIRMA D25 & MRIEOHKRIL, SEkr
LIEEHEATO NSRS &2 RS & 503, E@BIFO PRI FIRER R ST, Sblc—
[ SN S B AR W ATREME 2 RIR LTV 5.

3. S%OMIFEIZIT 2 RE £ 72 XA

TRRESERIRIAE ORFRE L MRS R LIS B 69, SE e HiEERF O —[BEH &3 R
LZphro =Bl & LT, TREEFHINERENSH A Lho7ced B2 bid. I HIC, HEhER]
O TR FRIRE BT R L2200 67, D F e HiEdkEo MRSBEER EICHERITR 6
ol LonL, ZOBHBIIARFETIIAMIZT 22 N TERNP-272D, ZORICOWNWTH
%, KOUFEMICKRFT L O RERSH S.
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Summary

The purpose of this study was to test our hypothesis that increased calf venous volume and
compliance with graduated compression stocking (GCS) could cause the increase in venous
return from calf during exercise, and secondary could enhance stroke volume. Twelve healthy
young people participated in this study. The participants came to our laboratory on three
occasions. On first day, change in calf volume in supine rest with or without GCS was measured.
On the second and third days, the calf venous return from calf and the stroke volume during
tiptoe exercise were measured under the conditions wearing GCS or no stocking (Control: CON)
on separate days. To measure the change in calf volume in supine rest, the venous collecting
cuff was wrapped around the thigh and strain gauges was placed on the calf. The collecting cuff
was inflated to 60 mmHg for 8 min and then the cuff pressure was deflated from 60mmHg to
OmmHg at rate of 1 mmHg/s. Cuff pressure—calf volume curve was generated from relationship
between the cuff pressure and the calf volume for 8min to 9min. In addition, the calf venous
compliance relationship in supine rest was calculated as the numerical derivative of the cuff
pressure—calf volume curve. To measure the calf venous return from calf and stroke volume
during tiptoe exercise, the participants rested in supine position with their both legs raised 20°
for 10 min and then stood up and two single-tiptoe exercise followed by two 10-tiptoe exercise.
From the change in calf volume thorough this protocol, the amount of venous capacitance and
the ejection volume during tiptoe exercise were calculated as index of stored amount of blood in
the venous vessel and the venous return from the calf, respectively. In the supine rest, the cuff
pressure—calf volume curve and the cuff pressure—calf compliance relationship were greater in
GCS than CON (P < 0.05). The venous capacitance was also higher in GCS than CON (P < 0.05),
but the ejection volume during exercise did not differ between GCS and CON. In addition, the
change in stroke volume during exercise was similar between GCS and CON. These results
suggested that the increase in calf venous volume and compliance with wearing GCS in healthy
young adults could enhance venous capacitance but not venous return from the calf and stroke

volume during tiptoe exercise.

96



FHEMT & AARIZET D FEIRRE

Inoue Enryo and the Theologico-Political Problem on Japan
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Summary

Our research centred on Inoue Enryo's Philosophy of Religion and Theological-Political Treatise
on Japan. What we have learned from this is the superiority of politics over religion in his
theory. He argues that Buddhism should be the authorised religion of Japan, but he is not
concerned with its doctrines. His aim is to exclude Christianity, and Buddhist doctrine is not a
key argument in doing so. What remains to be seen is what he thought of Buddhism and other

Japanese religions (Shintoism and Confucianism).
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Summary

The purpose of this study is to present concrete examples of interreligious negotiation and
religious mixture between Buddhism and Hinduism, focusing on the Bhiutadamaratantra, which
shares its title with the Buddhist and Hindu versions.

A revised Sanskrit text using the manuscripts of this literature has not yet been submitted.
Therefore, I have revised, read, compared, and contrasted each of the manuscripts that I have
collected. The Buddhist version of this literature has Chinese and Tibetan translations; thus, I also
compared the two translations. I focused especially on the visualization of mandalas after the
description of mandalas, and compared visualization using mandalas in the two religions. The
chapter on the visualization of mandalas is called siddhimandalavidhi in the Buddhist version of
Bhutadamaratantra.

Moreover, since many of the rituals presented in both the Buddhist and Hindu versions use
technical terms with specific meanings, it was necessary to determine examples and definitions of
these terms. Therefore, to contribute to further future research, I showed examples of the use of
technical terms from various literature and analyzed them to determine their definitions. The
technical terms that I have dealt with are Siddhadravya in Sanskrit and grub pa'i rdzas in Tibetan.
To determine the definition of this term, I used not only the Bhitadamaratantra, but also the
Manjusriyvamulakalpa, KBS, WEHEERBIBAREARE (Krodhavijayakalpaguhyatantra/KV'T),
and its commentary (KrodhavijayakalpaguhyatantratikalKVTT) to examine examples in tantric
literature.

The technical term Siddhadravya, which appears in tantric literature including Buddhist
Bhutadamaratantra, has been defined as "any magical object" in previous studies. As a result of the
analysis of this term as it appears in the literature, two definitions for this technical term have been
proposed. The definition of the technical term that has not been shown in previous studies will
contribute to the further understanding of the descriptions that include this term in future studies.
The results will be published as "Definitions and Examples of Siddhadravya" in the Journal of
Indian and Buddhist Studies 70 (3).

In addition, by comparing the descriptions of visualization using mandalas taught in both
Bhutadamaratantras, 1 presented the differences and similarities between Buddhist and Hindu
visualization. The results will be published in the Journal of Oriental Studies No. 59 as
"Visualization of the Mandala in the Bhudtadamaratantra: Comparison of the descriptions in BBT
and HBT."
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Summary

The purpose of this study was to quantify the "deterioration of support in the youth
support arena" and the "corporatizing NPO" and "deteriorating NPO" that are causing the
deterioration of support. Therefore, in this study, two workshops were held, the words spoken
by the supporters were converted into data, and a quantitative text analysis was conducted

using the KH Coder command.
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In the first "Deteriorating Support and NPO" workshop, "support," "support,” "people,"
and "youth" appeared more frequently. In the "co-occurrence network," there were strong

n.n

co-occurrence relationships among "supposte," "support,” and "youth," and co-occurrence
relationships among "place" and "work," "government" and "staff)" "representative" and "board
member," and "work." The workshop revealed a co-occurring relationship between
"employment" and "whereabouts". In other words, it was visualized that a "place" is necessary
to connect young people to employment. On the other hand, "administration" had a co-occurring
relationship with "staff' and "evaluation," while "evaluation" showed a co-occurring
relationship with "different" and "seeking. It became clear that support services are required to
be evaluated, but that supporters have some negative attitudes toward evaluation.
In the second workshop, "NPO and Public Relations - Strategies, Methods, and Meanings,"

nn

"public relations," "NPO," "organizations," "standards," and "people" appeared more frequently.

Public relations" was co-occurring with "NPO," "thinking," and "meaning. The word "press" was

n n

co-occurring with '"organization," "standard," "media," "see,” and '"receive. Problem" was
co-occurring with "society" and "social sector," and "poor" was co-occurring with "appeal," "money,"
and "gather. The results of the workshop showed that publicity is necessary for NPO activities, and
that the dissemination of such information is related to activities based on the co-occurring

relationship between "data," "putting out," "empathy," and "activity" data. In addition, "donation"

non non

and "gather," "gather" and "cute-looking," "appeal," and "gather" and "money" were co-occurring
relationships. It can be said that the psychological aspect of donation became clear.

The narrative of this workshop was centered on representatives of child and youth support.
And the data, by using the KH Coder, revealed parts of the narratives that could not be captured
from the perspective of qualitative research methods. In the future, we would like to use the same

method to clarify the narratives of supporters other than the representatives.
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Summary
1.Research method
I participated in the social actions of the NPO Kawasaki Suiyo Patrol (SuiPato) .SuiPato is

a homeless support group.

2. Summary of research progress and results
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I participated in social activities against the Kawasaki City the Recycling Ordinance. There are
three research areas in this study.

(1) Participatory survey of homeless support groups.
I attended a hearing of the Environment Bureau and listened to the opinions of homeless
people. Next, I called for public comments against the Recycling Ordinance. Finally, I discussed
with the city council and filed a petition.

(2) Interview surveys and participant observations with homeless people.
I interviewed homeless people who make a living by collecting aluminum cans, who stayed at
Kawasaki Station. They have a fragile living base. Those who have just lost their homes, those
who cannot use welfare services, and those who have no connection with their families.

(3) Interview surveys and participant observations with the former homeless people.
I conducted a participant observation on the activities of three former homeless groups.
Activities of women, Catholics and drug addicts. Through volunteering, they have acquired new

roles and are re-entering society.

Results

(1) I expect that the support environment for homeless support will change after the
enactment of the Recycling Ordinance.

(2) For homeless people, collecting aluminum cans is not only a means of cash income but
also a channel of community participation. The relationship between the homeless and the
local population is not only assault and elimination, but also symbiosis and participation.

(3) Volunteer activities by three former homeless people are being carried out by making the
best use of the experience of the field lodging. Their activities are also an opportunity to

recapture their lives.

3. Issues or problems in future research

(1) There is a shortage of surveys on Kawasaki City Environment Bureau and Kawasaki City
Council members involved in environmental administration.

(2) This is an analysis of the living problems of the camp inhabitants who have difficult life
problems such as old age, disability, drug dependence, and crime. I would like to continue to
investigate how their lives have changed since the enactment of the Recycling Ordinance.

(3) The need for epistemological examination of the research relationship between

researchers and research subjects.
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G OBMRIEIAHERIR D & 5 DA FtT 2. DE V| FREDEWMNKDIZEE, DG IRZ AR
KT DOENERETT 5,

ANFNZITEBOGRNLETH Y | BERERDER b EE D 525, AR TR AR
B E B ERICEREZ Y TH, NEIEEoP Tk L CE e, 22 Tl s @+ s 2 &
THAFAREMENE T D, FRFIC, MF EEMEEZ L2 U CHSEMOOHERR SN D Z & I3EF TR
HEER T SHAERERSH D, 2F 0, MF LITERE LTHAIND, 20X 2l {bBREZ X
ML 25D L 912, ANFFTEAR (need to belong: Baumeister & Leary, 1995) #H>Z L2315
nTns,

—Ji. NITEOLDIZHARN W EZBL TR AL X —%25T, IFEL., HWETDH, 20X
NX—ROERPFIRITEANTHY . B-WBHVET L LICED, £DTD, NFEPE N
) BIRE MR T D= OICEE ST b b,

BT Ar—DHCKRBEEFICHELET 526D TH Y, < b AMIZIBW TEERACK
ThHHEND ZEBRMBITND, BRI RN H 2 0B OiEmIIMNIZ LT I
HEALBIRR S SACRIE G A TR S BRI . 2 S ORISR BERICE T 6T D

(Kenrick, Griskevicius, Neuberg, & Schaller, 2010), L7=723-> T, Mgk 0120
MEENPODLEEZOND,
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W DRI ZNE TS ODDOHIIETHRAT SN TE IR, AR bH 0 . ABFZED FEHIZ
KV FEM 7R D AT D 2 LIS LD,

2. Wtk IS K ORCR OB

AR N T, FATHIRO L B 2 —, HERERIRGET, B X ORRSCREEIT > 7o, AUFTEDO AR
ELTRShD Z L& LT, ABREROMEIZIREMOEECHFLET L2 LnETFonsd, A
REYIZIE, ZEIERCOCE R EOM, BFNRENEE OO TH L5, 2 b ORRIEL, FiE
DOERDOFBBMOERA~DERRK AR L TNDL I LEFRLTND EEZZOND,

Filo. tAEIRORBRHZ . ARG AR TR Z KD TN D DD & 5 AAFFEDHiE D—H &
72 DGR OV T b FERE R RR 21TV, BUERTT T TH 2,

Fo, O L) REPEMERROLZEMNZ, HEICITh, RO T FT A THDLIRY
TATRIENRETDEBZ NN, 2O RBEEIT>T2# X0 Asian Journal of Social
Psychology \ZZ B X 7= (Kaneko, M., Goto, T., Ozaki, Y., Kuraya, T., & Kutsuzawa, G. (2022).
Trait self - control is associated with lower negative affective instability: Findings from an

experience sampling survey.) .

3. SHBOMRIZIIT D E 7o 1T R A

LB ORI HRRITEEGFET D, FH 10, B-WERI ARBRREROBZ S0 L)
RIETHIET 202 Ch D, T2 ETOMETIE, I ABMREIRIAEYE L IR B EIR A KD 5
ZEETIEHGNoTE, ZOZLIFAEFFREEEZHDLTHAD, ZORDOBEE LTI, B
WEIRZ R, REABMRERD HITOARE L 2o TV ENENTH D, F AT, HTREYE
TR ORVERH 6t NBREIEAHE T 20 EDNOME TH D, ~Ar—Xr U v 7 ORSEBIIRES
MIRBDTHLN, TOPTERAYZ L EHENRLDE LTEZXATWDL I ENLRBREND LD
2, EIROFRZIRKROBRPHEST 52 L1ZHVHFTHLHILH V200 s Ly, EERIC,
ENMEICHENALTOTH, BB ETHIEANTIEATLE S, L, MR IXFE
T2 LARNWDOT, ZOMFHINETHA D, HIT, 2O XD fiERRA LS NTZ2 b
I, AMOBCRSE IR & OF OMEBMR OFET 20 EDNEREFTT L ENEETH L, DED, X
v MU — 7 R ERRAFET D200, EWVWH 2L THD, ZNHOMWCEZDZ T, AM
OITEFEBENA SN2 B & L BIZ, DB WRIUC->7- & LTHRIET 2B 23 2 & Ak
L LiL7en,

Summary

1. Research method

There are multiple functions that support human survival. When one of such functions is
missing, we are motivated to restore it. However, it is not always possible to restore that
function. In such a case, will survival be impossible? Or are they motivated to improve their
chances of survival by performing other functions? In this study, we focus on the resources that
support such functions and examine whether there is a compensatory relationship between the
resources. In other words, we will examine whether or not people desire other resources when a

particular resource is lost. For the purpose, we will investigate interpersonal resources and
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food resources.
2. Research progress and results

In this study, we reviewed previous studies, conducted empirical studies, and wrote the paper.
One of the suggested outcomes of this study is that depletion of interpersonal resources
contributes to increased appetite. Specifically, this is an increase in hunger, food intake, and
the tendency to overeat on a daily basis. These results may suggest that depletion of certain
resources promotes desire for other resources.

An empirical examination of the argument that is part of the premise of this study, whether
people really seek out interpersonal resources when they are depleted of them, is also
underway and is currently being analyzed.

3. Issues or problems for future research

There are multiple issues to be addressed in future research. First is how food resources
compensate for the depletion of interpersonal resources. Research to date has shown that when
interpersonal resources are depleted, they seek food resources. This would increase the
likelihood of survival. The next question is whether interpersonal resources are no longer
needed when food resources are obtained. Second, conversely, is the consideration of whether
interpersonal resources compensate when food resources are depleted. Although Maslow and
Kenrick's hierarchy theory is loose, as suggested by their consideration of food as more
fundamental, it may be possible for higher-order needs to be compensated for by lower-order
needs, but not vice versa. Indeed, one would die without food even if surrounded by warm
others. However, partial compensation may exist and should be considered. Third, once such a
compensatory relationship has been established, it is important to consider whether a
compensatory relationship with other wants and resources also exists. In other words, does a
network-like compensatory relationship exist? Answering these questions may help clarify the
principles of human behavior and provide a path to recovery even if one finds oneself in a

difficult situation.
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Analysis of interstrand crosslink repair and SLX4 homologue in

_—3'\,“_4

T AN BN BT S DNA SHIFZUGREE K &

SLX47E 1 7 OfEHT

Neurospora crassa

FERFH  BHW PERRS (A

JeHf, 20214 4 H 1 H~20224:2 A 15 H

7 — R /(DDNA $[EZ84G&E1E  DNA interstrand crosslink repair
@SLX4
O 2EH#  Nuclear division cycle
@7 7> a=21m Fanconianemia

®7T B/ H ¥ Neurospora crassa

2021 #2148 ,560,000 H

WFEdE/FaB KO REER
[FaC]

1. Kotaro Tsukada, Ryouhei Yoshihara, Shin Hatakeyama, and Shuuitsu Tanaka,
Neurospora SLX4 contributes to replication-coupled interstrand crosslink repair
(2022 F4EHE T 7E)

2. Kotaro Tsukada, Ryouhei Yoshihara, Shin Hatakeyama, and Shuuitsu Tanaka,
Synchronisation of the nuclear division cycle in Neurospora crassa (2022
T iE)

[F&%XK]

1. BHEBERER, &HEso¥, BILE, HTHLE, 70300 E OSSR % R S &
T2 FEBRTFIEOMESL, HASFAEWTRE 44 IER, 12 7, 2021 4, KA Z—%
*

2. BHPERES, &S, B, HhHR, 7AW eI 5 DNA SHFLEE

EE IR R 1 SLX4 /RE v 7 Ofiflr, BABIRTSE 93 FIkE, 4T 1 B
&, 9 H, 20214, MEE%#E

WFFERGIE F L OVRCR O

. WEETT A
SLX4 ¥t MZ T6L1ET$J9§5%“C%Z>77/:IVA%Ji[L@J?ILfK?& LTiiE S

NTWb, 77 ra=Zmo—@#EORRKELEI2E DNA #EFH244E (Interstrand
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crosslink, ICL) EfEIZBI5T 2RF1NL<AAHELTEH Y, SLX4 HZDEERICEE
T5EINTWEDRFEMR S THEIARATH D, T2 T, AR TITETNVESNTH
BAIREIET 8 EE VT SLX4 Ot 21TV, BIEFH T o —FIic k- T
FEREMEIN 2 BH5 Lo, AIEEEE TIT, 7/ AT —H RX—=ANBL T HX D SLX4 7k
T xEEL, /v 7T U MROERNTET Lic, 61T, /v 777 MED ICLE
BRI THDHL AT T F ARZMNE R L2 EnG, TH B EICBWT LRI
SLX4 78 ICL EEICB5-3 5 L& 2 b,

FT, THNCHIE slxd DT EAZ AT aATo 720, BBFED /) v 7 79 74
77 V=m0 ICL [EEICRE G T 2FEMBLE T/ v 7 7 U MEAE-HEERE L, six4
7T U MREDZERBEKEREER LTI, TNODOKRDOV AT T F U EZE ER
FINCFHI T2 2 & C, MoBIET LD LABIREZRE Lz,

Wiz, ICLIEE IR ZEERE T 572012, YT uvT 4 v Ik D ERRE
WSt L, fRMT 21T o7z, —ERFMERAIE LT H R D EDa=F 4 ThbL T ) bk
it U, HIFREESE BspT1041 T b L7z, 2OV IV A MM L, 74 o — 2 ER
VKWV ZAT S 7o RIS T m T 0 U 7 E2ITY, his- 3B ORI AT o7z, i
FCFINIZ ICL 234 U7y, AVERETISKBIE N ZE D D78, T AR L TEE
@ ICL & 6e % 71 L 7=,

[FIESNTZT AR Y slxd 1%, R CTREICRFESNTWD C KikfEED SAP
RKAA & CCD RAA THAT, N KimEEIZ MLR KA A UBGFETDH I EN,
RAAL NI E VB DN E o Tz, DT, T OEE KIE X748 Bk a2
"L, VAT FTF KT DEZMERET S22 LT, Zhvb RAA 0 ICL EHIC
KA EGITOWTHE LT,

T AL AN OFER LD 7 A3 v SLX4 A EHL L 18 U 7= ICLEE ICB S
TAHRREMED R ENTZZ LD, T A0 O ZR I %2 R S &, B & JEE
NI\ T O ICL AEEIEME 2 -3~ 5 R DN 2 I T, B R E M OHELT % [
SEDIDIT, TH AN EICBN TSR Z GL ITERSEL Z ElESh
TnhrEeal) VBarfni, ©al VBRGSO a =T ¢ 7 AT L, @ ORI H
THFET D2 LT, BHZRAMEHER S, BRI a =T T2 7Y 7L,
DNA &, H®/IROBE, a=7 47 Hiz) O, SoICEl~—T—Tbhb2s
PCNA OFBLL~NVEREET 2 2 & T, oW oRFRY, % OEERMGD
AA IV T ERER LT,

2. WHERGEI L O O

flufE B CHE SN TV D ICLIEEREER T ORER 7 & T AN E slxd D=
AR AN BT o1& 2 A, FRIZX 7 VAT RIREEBICE 595 mus-43 L D
HREKT, VAT T FUICBHEICR WA TR T 2N LNE otz —T5, [F
U X7 LATF RRBEEBEEE T CTHDH mus-88 & O H/RKIBRITFRM 7221
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ZRET, slx4 X mus-38 O TALTHEEET D Z & WN/R ST, FHIAIFEHE 2 (2B 555
mei-8B LW mus-11 £ DT AKX 2 AN OFER, mei-3 L3[R L= AKX v AB%
TR b DD, mus-11 O L THET D Z ENHALMNERSTe, ZTLHDZ &
ME, THRH LB D six4 13 mus-38=<° mus-11 7381 5 MR 2 /2 # (—
WIS RADS2 IRAFRIREIE L B s D) 128 W T ICL IEHICB S35 Z LR S
oo F72, VYT u T 4 7LD ICL BEIEEORNEZIToT- 8 24, B4k
WXL T six4 /v 77 7 MRRITERRIC ICL EERICEFENALOND Z L 2R Lz,
R A A RIBROIEFTIZF T, MLR, SAP, ¥} CCD 2N LD KA A % il
TRESEEZREEELT, Zh6T_XTORAL U2 RBSEERIZLEEICY
AT TF RSN R R LT, ZORRND, TREND RAA 5 SLX4 O ICLAEHE
TEPEICINE L THRG LTV D Z &R S L7z, SLX4 IZBIT 2 2 b ORI, 2021
9 ADARBLRFETHERE L, £2, FRERLE L CHERREERTTH 5,

v a7 80 d € O EE B ORI FER T, FMERFE2IT0E
BRROWMESLIZ I LTz, ZOEBRIZEI Y, HR L% U7 EE R &I LB RO
TEVEZIET D Z L AMRE L e o Tc, ABRIIAMETHO THEIES N2 L TH Y,
2021 4F 12 H O AW TRE Lz, 72, HPICEERCE LTHET S
TETH D,

3. S%OWFRIZI T 2 & 72 XA

T AN T EICEBIT D SLX4 (XX 7 VAT FEREEE & B/ 518K C ICL E1HE 12
42z &nt, HREIEE L7 ICL BERE TEICKET L EX 6N, &
%I IMESL LT EBSR 2 G L C SLX4 o5 & e /I 4% U 72 ICLEETEEIZ DWW T
SRR L T E 2V, SLX4 3% X7 LT —FY L EER L CHEEET S Z &
WEINTWDEEYD, TNERIET 572D REIREIC L > TH X7 B EER %=
fTHTFETHSTEN, RET—FZ2HLN TR, BIEE TITHROBINLE TlEseE T L
TWBH78, ZhoOT—4% L THRE Lz,

Summary

SLX4 has been reported as the responsible gene for Fanconi anemia which is a genetic
disease in humans. There are many factors involved in the DNA interstrand crosslink
(ICL) repair among the responsible genes for Fanconi anemia, and SLX4 is also
considered as one of the ICL repair proteins, but the detailed molecular mechanism is
yet uncovered. In this study, we analysed SLX4 using the filamentous fungus
Neurospora crassa as a model organism, to elucidate its function by using a genetic
approach. In the previous year, SLX4 homologue was identified from the genome
database and knockout strains were generated. Furthermore, the s/x4 knockout strain

showed sensitivity to cisplatin, an ICL-inducing agent, suggesting that SLLX4 is similarly

113



involved in the ICL repair in N. crassa.

Epistasis analysis of homologs of ICL repair-related genes reported in other organisms
and N. crassa six4 revealed that the double-deficient strain with mus-43, which is
involved in nucleotide excision repair, was markedly more sensitive to cisplatin. In
contrast, double-deletion with mus-38, another nucleotide excision repair-related gene,
did not show synergistic sensitivity, indicating that s/x4 is epistatic with mus-38.
Epistasis analysis with mei-3 and mus-11, which are involved in homologous
recombination, showed that s/x4 functions under the mus-11 pathway, although not in
the same epistasis relationship with mei-3. These findings suggest that six4 of N. crassa
1s involved in ICL repair in a homologous recombination pathway regulated by mus-38
and mus-11 (commonly referred to as the RAD52-dependent pathway). ICL repair assay
by using Southern blotting analysis confirmed that the s/x4 knockout strain showed an
abnormality of ICL repair ability compared to wild-type strain. The Neurospora SLX4
has predicted functional domains including MLR, SAP, and CCD. In the analysis of
domain-deficient strains, those lacking all the three domains were more significantly
sensitive to cisplatin compared to strains lacking each of these domains alone. These
results suggest that each domain contributes independently to the ICL repair activity of
SLX4.

In conclusion, we have established the function of SLX4 in N. crassa. Further studies
including protein-protein interaction by using co-immunoprecipitation and nuclear

division cycle analysis are required to uncover more detailed roles in ICL repair.
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Observational studies of super massive black hole fuelling mechanism

WrgEfEE IR =i
Gt ER bR a=r—ra 58

WFFEIIR, 2021 4 7 4 1 H~2022 4F 3 A 15 H
¥ —TU— /@ Active Galactic Nuclei GHFEIER{E%)
@ Super massive black hole GEFE. K7 7 v 7 ix—1)
@ Dense molecular gas
@ Maser
(® Radio Interferometry (i T-¥451)
2021 AR 495,000 F

@“Fju%i‘%%%/fﬁ BRO R ER

Hagiwara, Y., Horiuchi, S., Imanishi, M., and Edwards, P. G., “Second-epoch ALMA
Observations of 321 GHz Water Maser Emission in NGC 4945 and the Circinus Galaxy”, 2021,
The Astrophysical Journal, vol. 923, 251 (10pp)

FFERE, AVPE®S, WNES], Philip G Edwards “ALMA (Z X 2 T H&EEHERITEE DK A —H —D
HEEER” , HARRICUPES 2022 FEFHES, 2022/3/2-5, INERT: (Fr 74 VBl

I EM “Sub-millimeter VLBI Observations of Extragalactic Maser”, ALMA Workshop
2021  AIMAIZ R D 2 U /Y7 2 VB VIBI O A = X, 2021/12/20, 22, ENMKRXHE (A IA4
> B

o

WFFERGE R X Ok SR O 2
1. #FgEHE
R e O < IR EHERITAZ(AGN) O R LX —JiiZ, AGN F.0 I H 5 KB E Ll b
B&ZbOMEKT T v 7 A— /L (SMBHIZS| & fHT b7z B ASCENTE HIAA T BE
WAECDENTXNVX —OMETH D L BRI NTWD, FLEIROMEOES %2 | "% ESy
FHATHEHBERGETHZ LX), TAREZTED L) ICAEREL4 %V, SMBH ~¥E
WS LT O EBRIMICETEYT 2 Z ENARIEO BN TH 5, BREEE L LCiX, M
KTV FOE R 5000 A — MLDOT T < R R S U BTG ALMA (T # v K
RIS VY7 IV TGN © 0.1 BABOERSHEEZFIN Lz, 77 v 7 R—Ah b0k
BEAS 1-10 /=& 7 B (T T v 7 R — RO+ TT-50E ) O IR K e kN o 2 [
SFHATHEL 258178 A —F = (RO L — Y — OB 258 LT, T ADZERS
i+ 3 R EY; % BV RAE & RRE TR 35 Z LI k0 . Hul ik 4 R O ES) 2 22K
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W2 L CTHEE A 52N L K5 LT,

WFFERGE R X OV SR O

ALMA OBIx g & LC, TEEERAEL & Ul IS fE L o R DS B E TR B RRITE BN 2355 72 SRR SR 5
SR 2 RIR, Circinus R0 f N NGC 4945 % 3&R LU7-, W O ZF i Z o HLEik ) & ik
BaEns, #HE 0.7mm (321 GHz) HOV 7 2 U KGR A —V—% 0.3 AREDZEM 5
fERE TBLR L 7= Ok 6 pe (3—1 27) D EIRHEICAH ),

—J, A —A K7 U7 ® Tidbinbilla 70m #i% F|/H L T 2012-2017 4D,

BENCHEY . JEE 1.3cm (22GHz) #OKEER) A —VF—DE@E2E=F— L7z, ZOREE,
LR O Z & BSARMGE TR i S 7z,

1) ZHNETHOLN TV T2 RME T 0 321 GHz K A —H —OsRELA#E) L, 22 GHz A —
P —[FREICI L WEEN 29 2 &3 0vo 7=, Circinus $80 CIIiRELENHITRK 2-3 2 TH D
M. NGC 4945 TIEEIHIZRKREWZ E NG o T,

2) Circinus R HOLERIC 321GHzZ K A —H—1Z X 0 #9100 km/s O3 AL & 8y # B H &S
N, AR, BATHZE TH LN SN TWDIRIE Y 7T —RliEEN T 5 T A LA ~ L
— AT % 22 GHz KA =Y —OEEAFD S EFJGE LR L3 oyooic, WS A
— W — BRI O — 3 T RSB S AL, SR IZ X% LT blue-shift L T2 EHHTO
FHA3HGK) 140 km/s) B3R &, HESBOMER & L CIIEMER ClEdh 223, 321GHz A —%—
S OERS 22 GHz A —%— & [FERICEER A2 OET 5 & B2k L CRafilzmE
#5420 A DS JE PH o0 T A L 18722 U 7= BRIC A4 U 7= turbulent 72 4 A2 & BTN 5 O TIEZR W)
EBELT,

3) Circinus I H ST ERI R EE I3 L Ry 7T — 1R L2508 23 K & WOl
%5y (BRI O R FE |2 % L C blue-shift 32 /)i, 22 GHz KA —HF—D AT Lip L
C LB LTS R, SR O BAMAI IO HADT 7 7 e —lnTh b LR LT,
F£7222G Hz A —H— L ZFEM L CRELEZ L T A bifEES LD,
KRBT ABE IR 72 E DRGNS, B TR O 22GHz A —H— L0 &

7 IV A =L, BEAE AR O L0 WRIOREIEC T A DEE 2 L —A L TW5S &
EBExbibd, 7T v 7R /)VORPIZ AT D T ARCEEIXREE L7223 b Hul0

T IR EEBIAA T BRIZ, M TREEMER ) 2B 5 2 & 03
ESNTHWDEN, 7 IV A —%2Tn—7L LTRIHATIIE, ZOREMHED RO
1000—-10000 fZFEEE DOFEIK DO EIR - BB E DA TN Z E N ARETII RV E ZE X TWW5,
L2>L, Circinus $8{12534 3 % 321GHz 7K A —H —JHDZE M /AT -C1EB) 4 I~ 25
720IZiE, S HIC 1THREEE(0.03 ALLT @ 38 X% 0.6pe (ZFH I 224 ffRE 2 o L 7= 8Ll
N T 5, VLBIGEEREMER T ORGBERIC LY . 22GHz

KA =W —="TIX 1pc L FD AT —/L T, ZD53A0H & BRI RREIE D 5 72 > T DG
Thbd, EOEZKET 2 Z & T, 4% AGN O HLLEIE A & SMBH ~,

ED XD ITWENRBENT DD, fuelling MEOMIIIES< Z & BB SN D,
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3. ABROMIZEICKIT LREE /I RE A

ALMA OBLRIR IR ZIXEBRICA — 7 Th D IFEE ThHIUTETHINETE 5720,
RN 9 2 BLIERR ] - A LB BB ORI 2 D T %, ARRUEITH R LT
D RIE~OBMBIHARRIFETA TSN, BiAT M7 —71C X0 B I S iz, —
Ji  FRNE LTTF— 2R 1 ERIITBNT — 2 3EEC TH A SN 20T B%ICT —
T 7B A LTI ZED D Z LA TH D, L, 7 — Z ABIRNT EZ 228 IR R
FRETAE - MRS D ATREMED K E WV, ALMA (TR 53, HEFUE mPERE 0 Lim i &
BRI L0ITARG . BIRES T 25 bk < B RBIHREEZEKNT 2 2 L 3KR0 5
NTWsEFRD,

Summary

It is well known that 22 GHz H20 masers have proven itself to be a promising tool for
tracing the sub-parsec structures and kinematics of dense molecular gas of active galactic
nuclei (AGN) and estimating a dynamical mass of a super massive black hole in host galaxies.
The H20 maser whose isotropic luminosity is a million times larger than that in Galactic star
forming sites is named as megamaser, which is exclusively found in the nuclear regions of AGN
and classified as nuclear maser.
H20 masers at sub-millimeter (sub-mm) wavelengths could be more powerful tool for probing the
inner sub-parsecs of AGN. Using ALMA (Atacama Large Millimeter/submillimeter Array ) at 0.3”
angular resolution together with Tidbinbilla 70m telescope, we observed sub-mm H20 masers in the
321 GHz transition toward the center of Circinus galaxy and NGC 4945, which resulted in the
detection of a distinct velocity gradient and dispersion of the highly intensity-variable maser in the
center of Circinus galaxy. The velocity gradient is seen largely along the axis of a rotating
molecular gas disk identified on sub-parsec scales with 22 GHz maser at milliarcsec resolution
using VLBI (Very Long Baseline Interferometer). A value of the velocity gradient is about 110 km/s
over about 12.5 pc, corresponding to the gradient of 8.8 km/s per one pc, which is very small.
Moreover, the direction and velocity range of the maser are consistent with those traced by the

22 GHz maser in the earlier study using VL.BI.

Since the spatial distribution of the maser has not been well resolved at the resolution in our
study, there is no straightforward interpretation of the velocity gradient, however we speculate
that the masers in the both 22 GHz and 321 GHz transitions could trace same gas or materials
in the galaxy, in the line of sight, considering the similar velocity range, Doppler-shifted
velocity components appearing at the same velocity, and timing of intensity variability of the

masers in both transitions.

Overall, our new results obtained in this study suggest that the 321 GHz could trace gas

kinematics of an outer part or extension of the sub-parsec scale disk revealed by the 22 GHz
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maser. Itis thus worth observing the dense molecular gas maser in AGN using sub-mm water
masers that are inverted at higher density and temperatures in the inner sub-parsecs of nearby
active galaxies in order to study the AGN fueling mechanism. Further observations at a higher

angular resolution should be able to reveal the origin of the gradient and dispersion.
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An analysis of MS Advocates 19.2.1 with special reference to Sir Orfeo
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F—U—F/0 A7 =FH] Sir Orfeo
@ MS Advocates 19.2.1 MS Advocates 19.2.1
® A—brlLvrEHEK The Auchinleck Manuscript
@ HEE Middle English
® Hofho~ A Middle English romance

2021 FEEAATEE, 980,000 M

WFER e/ Fak L O HER R
HHNSHARICBITAER Fieimtel] & 47 % 2 5. 3 (pp. 148-150 42

%)
WFFERR I F L OVCR O EE
1. Wik

AWFZEIE [A V7 = A ORESLIZ DWW TEH DA L LT, FERIZEBTFT S 3 DOREAR (MS
Advocates 19.2.1, MS Ashmole 61, MS Harley 3810) % /3#T « th# L. /3T L /LT % R |k & fmEe
THTuT el FOFEOKREZR-9, K71 = 7 Tk National Library of Scotland 23 Fif
i3 % MS Advocates 19.2.1 ICEREZ B &, £ ZITE S 4L TW 5D Sir Orfeo DI Z B BT
L2 EEREAEE L, ZOEMOEB L OERICOVWTHEZIT) 2L THLZENHAMNTH
2Tz, LT OMEFiEZR- T,

1. Sir Orfeo \ZB8# 3 2 SeATHFSE « BIEAFZEIC DWW TR 21T 9, Sir Orfeo DRSLERD 9 2
T, [MESMDRRNLIZ R E R FEE 5272 L F %2 51T\ % Marie de France (2 L 5 1EML %
LU ETDH, 7T AR OIEREE Breton lai & Sir Orfeo & O HHZIZVLEAR R K TH D,

2. MK THAFET 27 727 > UK(The Auchinleck Manuscript: National Library of
Scotland Advocates MS 19.2.1) = FIH L., GARDSHT %17 o7,

3. UTHEAEZL X472 National Library of Scotland (Z &% MS Advocates 19.2.1 D7 ¥ ¥ JLAR
(https://auchinleck.nls.uk/) & W L Sir Orfeo DEARD LT L, BXOT 7 2 hDsy
WraiTolz, TOEEICLY RSN EiE, ZRETHITSN TS AJ. Bliss 12 &
LREETHR Sir Orfeo (1966)IZIZ T % MS Advocates 19.2.1(B# The Auchinleck
Manuscript) DTN EARIZHBEICHEINTND Z ETho Tz,

4. Ei 1, 2, 3OEEIZI > THLMIZR -T2 F5 %, MS Advocates 19.2.1 ([ZUUH S 41T U
HONEM & i U, [RIGARIZE T 5 Sir Orfeo DIRB M ZFRF%T 5 Z &2 X V| Sir Orfeo
DFEALIBFRZ DWW TEREIT I,
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2. WRERGE R L OREROME

AK7ayx s FTEHSNTAEFEL GRIZNESNATOWSEROSITB LT, £ib DfE
sa 3 FFD Sir Orfeo & OREVEIZOWTORETH 5, Sir OrfeolZ & EE BT BEARIZINAZIINT
W5 EDMOVES & Sir Orfeo & OBEMEIZ DWW TELELT 5 Z L2 X Y MS. Advocates 19.2.1 D
Rids KO Sir Orfeo DIEHAZ DWW TSR 2 A5 2 & NREAIETH > 72, MS Advocates19.2.1
DT V4 VR % National Library of Scotland ® 7 =7 %A FmH AT L, WEIIN T AHIEMLRD
o FE - Sir Orfeo & OBIHWVEICOWTHERB LU 1772, 2021 FEOHFETIE MS
Advocates 19.2.1 D FARIZIMFEIZ, XFRI LT5HZ LICEREZE W, ZOEEIIINETIIT
SETLTW5S, —J., MS Advocates 19.2.1 DEARD 27 7 A NHTO Sir Orfeo DFF > A ME
BT 2EBR - SIIEF LI bDOD, SHLRDOM - HEEZET D,

3. A% OMIRIZIIT 2 E E 72 XA

AT = AP ZFY v MEEOA N T 2 T ANEMDH, WHEZ I LTGE, %< OMiE
BRBHI, XV MEANLT =7 A0E [A 7 = A ~OFZRGEII 527285 THZRW,
AR LD . ZOFAITIHA SN TR [A L7 = A OfERE L TORSI A S TH Z LR
WS inc, PERENOLXY X MEEETODRADITONTIR, £ BRI OHkEER 22 BF5E 03
WEEL IR D,

AR L7=L 212, KRFev=y NI T4V 7 =) OESLIZ O TSR E LT, REMIC
BT 25 3 DOREREGH « gL, NI VLALTXFRANERmBET L7 0y c/ NOFEOEE %
B4, K71 =7 hTix National Library of Scotland 2313 %5 MS Advocates 19.2.1 (24X
KINTWD Sir Orfeo DT ATV, & BIZRIBEARIZINE STV D MOIES D538k L UL
AT O BN D D, S HITRMIMIZIZ, BIFT 5D EAR MS Ashmole 61, MS Harley 3810 (2
N S TWD Sir Orfeo DT LN RIGARP TOMESIFIZOWTOMIENKLE LD,

W HIFE LTV 7= National Library of Scotland D FAILZEIT TE Z2x o 7223, 2022 FEH|ZE
Mid o2 &aTELTND,

Summary

The aim of this project was to shed light on the making of Middle English Romance,
Sir Orfeo by focusing on the analysis of the composition of the version contained in
MS. Advocates 19.2.1 housed in the National Library of Scotland. MS Advocates 19.2.1 is one of
the existing three manuscripts that contain Sir Orfeo, and MS Advocates 19.2.1 is considered to
preserve the text features the original Sir Orfeo would have had. The analysis of MS Advocates
19.2.1, thus, was hoped to yield information that would help find the foundation the making of
Sir Orfeo.

The research comprised of three steps: 1. analysis of foregoing research on Sir Orfeo, 2.
analysis of Sir Orfeo with reference to the facsimile edition of MS. Advocates 19.2.1, and 3.
analysis of Sir Orfeo with reference to the digital manuscript of MS. Advocates 19.2.1. After the
analyses of the facsimile and digital editions the accuracy of the transcription by Bliss (196)
was confirmed. As far as the information that would elucidate the history of the making of Sir

Orfeo, the analysis of MS. Advocates 19.2.1. did not offer clues. It is hoped further research of
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the other two manuscripts, MS Ashmole 61 and MS Harley 3810 would provide insights into
the history Middle English Sir Orfeo.
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AT 4 THINOE R &R O B

A Study of Incentive Compensation Affected by Regulations
WHEREE e KR RE PSR 7 70T 28

fIFFEHRE, 2021 4 7 A 1 H~2022 43 A 15 H
¥—U—R/ O AT 7HMN
@ ®EKE
@ a—FRL—hrANFrR e a—F
@ BRCFESHIERE
® FEEENG
2021 A%, 700,000 H

WHgERERFRB IO NEER
BB (Rl Z RS RE&WE) (2021 4 11 A 27 B, WERFFEKRY: (Zoom)) TH

WREitiEFs K OB R OB
1. ek
BRGmA T

2. WrERaE I X O o

AWFZEIE, BB 2aHt sty (Rl & B i iis) (2021 4 11 A 27 A, M ¥ FiK¥: (Zoom))
THE L, FENFITREREZL L TELOTWND, B, ZOMFZEMRREZ2 FEE L, 2022 4 6
AEICAER XV ESE (8 [ ot r 7 0 7HMoSEERUE]D & LTHIRT 2 TEIC/R -
TWo, ZOERORER LRD05, BERZIT, F1E 2T 0 THRMOBME] KO 17
B I v T 4 THRMORE L BUEOKRFHIRET 265G TH O # 17 ZIFREHHI OB S
ABUT 4 TR O S T ERIET 2RI > T D,

Z LT, RO ELY . ZOEHEOMR IVERERK) (20> TUREIFRD L 512725,

AHFIE T, EHRARECT v 7 — N 208 U2 ERIR S 217, a0 = &R 580Kk %
HOMZL LD & LTz, Covid-19 DREEL H Y | Z OBLIZRRAO R TR LIZiR TIE2 W0
D, FATHFREO L E 2 —bED —EOBRIMREE T2 (5 1),

Z LT, FOBEICE LT, &HIE GRE) OBRNEZERLOOBRHNETo T\, OF
v, SEFEORE GBI Tk, £9°. BITOBRPEORESFORME LT, VAT NORK
SRR DOFH EZR LT D, T ORFHIRFE AR E 2 TBUTORFHEEDRER 21T o T2 4.
BATOSFHEEIZIT —EORHENEI N TWD LT 5, £ LT, ZO—EDRIRE (LS E A
2. SEHAEEITZ SO LS IZE LT 0% R L, £ OREDEDEORESF OFFHE & ORETEN
HOMERETTH LV FENRHOLNTWD, DFE V| BUTOSFHEETE LTV D578V —
ERAZIEMRICE B LcfEfl Cidie < il & it B E o & Ot 217 - 156 OSFHLE
HEORFETO, T ¥y vaZ7ma—0R0EBIZTELRY ¥ v v a7a—ITfONT HiLd %
DR TRFFOHMICAEL S A HEEEZ R L TN 5D,
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HT- e RO LRFT SN TR Y, &fe L TERENRSHEEZRF T L LT
e B, REHEEOBIRICIT, A BT 4 THEUANAOBE | b BET D L 012k, R
TRLIEHFHIH S ETHRONIZFHHTORET L WD ZLITRDB, A BT 7HME NS
HPH CIIE SR RN B L ONDE Z 2R LTIEHDTH B,

Z LT, Bk Lo GEILE) Tk, RO X5 RREB3 Thh T\ 5, BB\ TIE, 3L
DAERELS BRI TWD Z EIF#EmeF o oE THARN, 20X 5 e — iRz, Bk
FOBEREEREABIEICB T 2 ZBRGRHEIOH 0 HEBK L, 2k, 1T 47
HWEIZ kT 2 BE EOBERWOSLEEN/E X FEEH L TnD, 22T, HEHSICREETIC
ENBUE LOR LS L FTEBIEICRB T 25RO RFAFNORE L T D, £ LT, EARIE
2B D EER/ERHENCONT, BREMEOHERR &9 B2 T OFEENE LD — T, #Bio
N, B DUVITERBL EOMEEITIM A T, BAEOEE &V I E X HFDRIB K> TV D &0 9 R
R LTW5b,

DX DRI TN A, A e T 4 THENCEE T 2B O FHIRE 21TV, BURO
R ZIT> T D, FHINZRBRENE. WhIEEOmEHmTH Y, — L - WELITHEZED TE X
7o LTHRANFEET D, L L, BUTOEABUEDRHEZ I LT 5 7o DI LT OREM TH
D, Fiz, BATOEABUEICNET 2 ARSI MEE2 b0 LA 5, BAEMIZIE, FrifkEm
HFE G2 & | YRGS THIR O 2 2 — O AL L L THIE TR E &0 ) HIR-OR i s Eh G
5 (BATCIEERETGG) I[Co%, TOREFENRBINZZ LD LTV 2N E LIERIRZE L
T, BUTOA 2T ¢ 7THMIZxET 2 EABUEORBLOBURCHEZ R LT D,

Flo, A BT 4 THHO A X — L OHNG | BRAZHMEFEICR T 2 ABUED TR & B Y
B BABUEICB T 558 E0ME L OBEE R L, ZERG ORI D TEABUEOHHE & 15
MEWCRHE T DRI E 720 9 D Z RS NTVN D,

Z LT, 208 ) REHEHSBAED BT, A e r T ¢ THEN T D BLO UL AR & 72
LRI G- OBRET 21T > T\ D, 22Tl fEMORELREICIEZAD EMREL, a—R L
— NINRF U REE 2T T 4 TR E LT ORI EREER ORFH 21TV, FR- TS
# R DEAEINZFEDUN TR L S 47 300 7 O ZERDE BRI 2 2 I TR EDRE S & 2/ Th
D7 a—Ny 7 REOBEAFRENZIE R LTS, b2 b, BABENa—KRL— FH N F R
EEETDOLERHL0E VD MBIEH 503, EEEEG G CER SN D FBMEL R LV D FE
THLRT 2 DO THAUIHARIZET S & OIEABIEDOREZ SRITLLERH Y . Z ORE A E
T DO THIINERFE A,

DIz, EREENAGCIX, TEIEM) & TEIAM) OREETLEEx 615, 20D
A EFERG 5O EZRO L RE LT LHOTHIL, ZHODEAEDTENLEITR D,
Z 2T, THEIEM] ORERIZOW T, #EAMNE AR E ORI e, TEIME) ORERIZ OV T,
RS I BN EHIE OJLTE & FIFMBREZSE DR R ST b, 23, Z OHERIC W T,
PRI RE B IThI TR Y . i & RRE O HEN R & 72 2 FTREMEO FEHF 0 (E 1M O fefR OfHHE
O NWTEIEDORIEICET 24 LR STV D, EBCTIEN R R 23R4 2 O Thiu,
ZOX D BRPLH IR A B E R T S DICRDBENLEIIR DL THA 9, iDL WD Bl
B, FIRESHICEBREENG 5 OB N2V DX, RATFE 22> T D ATREMERTE TE 2203,
S ORME OMERICIZ, BTE LB DRI SCEE (BRI RFEATTREM A B LT
BRI, EOXOREZNEL I DDERMLEZ LICEREHL O L BbN D, EABEOMR

;%
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EWCEAT 26D THLNE, IEABIEDOH THIRT 5 L5 721 TliEe < BUTOEREEG 553
SRR E LERAHEZFHL WD L9, HUMEERZ W EE X DD EESHHIC S
FATATREZRBH AR & & IR T D TR H Y 5 2 b L b b,
R, ZHDDRGHIESWZREREN ZT> TV D GBEIVER) .,

3. SHBONIEICIT DB F 72 IR A

AHFFED X 5 72 HIE 2B EF BB CIE, FIEOBMNEEZBETHILERH Y, ZOH
FEOBRWEZ EO XD ITEMT 20XV RITERR D Z L2/ d, LT, fEMOBRES
DTHETT 2D ThiE, HHERICROID2BRV, 2O X722 T, KIFRETIE, A 2T
A TN & D Bg | 2 SR, RERIEEDH D HARET L T\ D, T OMFZERUIR O —EAMHI B L D Z
BIRDHZEbdH0H LIV, ZOHIEIZ L DE L8222 HRE T 208N H D |
ZHICE D SHICHERIEDOSH Y FREAT D LI585 \T, HflENDHN A 2T o
7RI BE Y D AT I R A R L D D RTREMED B D A%, FEHIE 2 5 D Tt I B R RIS S
J5—EOMPIZE EEDLLVIWROBARD 5,

Summary

Recently many companies applied incentive compensation. We can find many types of
Incentive compensation, e.g., stock option, restricted stock, restricted stock unit, performance
share, performance share unit, performance cash, phantom stock, stock appreciation right, and
more. The reasons why Incentive compensation has many types are considering directors’
compensation policy of each company and complying with regulations.

The regulations of incentive compensation are corporation law, corporation tax law and
accounting standards (regulated by financial instruments and exchange law) in Japan. These
regulations affect mutually. In this study, we find the modified Corporate Governance Code is
start point of changing regulations of incentive compensation.

And we analyze incentive compensation from the viewpoint of corporation law, corporation
tax law and accounting standards. For example, in corporation tax law, expenses of incentive
compensation are not included in expenses for small-medium entities. We propose the
treatment of including in expenses by incentive compensation for small-medium entities. The
treatment must be endowed with suitability and transparency.

Our study reported at annual meeting of the Japan Tax Accounting Association and issued
the final report of special committee in November 2021.

Furthermore, we will publish the results of this study as a book in June 2022. The book’s title
is “Accounting and Law of Incentive Compensation”. The book consists of 4parts 17chapters. I

consider from the viewpoint of the regulations in Chapter 17.
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EFATEN L L COFRE—MSRAUMESIE T V2 T80 &4 2 EFR R

Language as appeasement behavior
-International comparison on the systematic values model

WEEA il Elfd RS (2 0D

WFEHIR], 2021 427 H 1 H~2022 43 H 15 H

F—U— F/Offif€ 7 /v Values model
@MERM#EE  Circular structure
%A &Efi#HT Multivariate analysis
O54 5 Abstract noun
©®FIFR Translation

2021 fFJEAZ 1A 85,000

WFeR /o L O HER R
HPE P AEALEE 2022 4F A 1104 ~oB# MESleTF LoE (7E)
HADHEE 2 86 kA% K 2022 £ KRMMIMEET T VORI EEERERE (7E)

WFFERR I F K OV R O EE

1. WL

AR, RRBMERE T L %2 b W EEREIIE O ERIIF R 2 2725 b DO Th 5, R
LN TEEAMNIEHT 272D ARETIL, EX A MVORNKRAREFRAT 57200, FHID
ATy T OFMANE R E Lz,

MEBLE T WVILS50H B /ey, ARFFRO LIRS &3 5 (K ROMEBET i 2Ty (S
H. Schwartz) OfifE#ET /L OREIL (1) BEET V&2 S B CTIMEBIEIE O RIERFES LT
W5, (2) #0iR LHEERRY AR S (MREE) M Sz rdmirsn &z, ) M
BRAEIED M SN2 5T S H D b DD, D7 HRERCHUR O 7 — Z 1T T BRIEE DT
HERTWEHETH D, HHEEBFHAE (https://www.worldvaluessurvey.org/wvs.jsp) (2 &£
SIUVEA AR AR L TR Y . 2NN 1 RO I THROMm LB TH STV D,
2. WFFERRIE S L OV R O

WA E IR A R Y O MEE T T V&2 W =F 9 2 > T & 7= (Caprara, Vecchione,
Schwartz, Katayama (E7> 2017 3 X 2018, Cross-Cultural Research), Z L5 DL CiEH
L7 AEBRIEE B 40 HE LR A RE (PVQ) OHFR TH -7, ITHFIFE HIZ%< DEA
(57 HH) MOHERSNAIIEEBE LATIEN TS (PVQRR), HEmIZHES < HIEOREILZ
HFg & AuUSERE BEMIAEFITH D, L LEE LT S 52 e, AR
X E ~R DK L 40 22 L 57 EEEIE T 5 DB RIS R TR S D AR D 7207 3 ElE
AT AREDICERTDIETOA L T4 VIRETCOIEHLIFFCE 5,

125



5, DEIE B OB & A, R EEIE A SRS T D v 2 VOV iERLE T VR 10
RO LITEE D BRSNS, B0 E o EER I L 0 S\ R A2 R 55RE TIEH DA%
Zo 10 (11) OHHEBETIE, =2 YA N8 HEET BREENE LI WT LR fER S
TWb, 1BEE (UlE) 2372 1 HETHE L, 11 JHH OZRICRERERE T 10 hfEE % M
RCHHTL2ZEnEb T b NETHLZLITAATH S,

I TCAZE I I N OHFICALET D PVQ-21, S Y BiEe Lo 10 flifEZ2 T, 2o
BIZFEOAHEN G HRER 21 HE O R D MEREZMILO Y —/L & LTt & flr L, HER
DN Z D HAFERRERL & A T2,

AW CITRESEOBRFET =7 — (1515 59 k) Zxg e LT, b7 uidbinnian
SEBEIOREEIT- 72, 21 HEOREIC X B FEE SRS 10 g0 BG4 572
DIZIE 12 15D HAFEEAOBRRPAERIZEET H, FHEICBVT 21 HANO HAGED HEE
HISEISFEICANEZ RN MMMEREED ST 2B I 9 ZE THLNCRSTZFERIZOETD L 9
Th b,

FPREOER CTH HEEOHEANICH D 1 SOMBII R4 G, — IR SEeE « fiiskes
IZREH S D 1 DD HAGEOHRHRAFICHICE S A 5 2 LI K> Tid, JToREDE )22 FHER
CNFHIR TN LN T —H DEEEMITIZL VLN oTo, ZdZ, WEERRNICH Hil%:
725N TN T, TR EERT 2NEETAI 2035 IR A ARGEIC J 0 iR
DT LERWETHDL I EARINT, ZOX D AP FOBEBEFHIZ, KVEAEHOZ W 57 HA
B L0 HER L W b & 512, RSN R E T2 21 HAR TIXERTXEFHTH 5 &Hlk
s,

FAERE GElE) BNCMEBEEO ST % L2ha, Bl FIEE S b MR L 1382 5
MEDROLND Z BN o7, ZORKITEIC, BEEZERILT 5 2 &Ik 508 RE
T TVEORNRRNTH 0 EHEESND, LM LIE»OREEEE LTE, P &b AR
BWTL, BRI EITMEBEN R R OMEZ 2T 2205295, EELTHWIE, vaUL
Y I, PEIE 2000 AELLET & AR ClE. 2O E 4 128V T2 =/ 3—3 U X A(Universalism)ffifi
Bl L AT (Benevolence) AlifEifiny, MERMEE DN TOMESIFICBNTELZR I LTW5D
FHEME A RIE L CUW D (Schwartz, et al. 2012), 72 72AMFIEORERIZE L Tl iuic L. [\IY
TEIY T NAENREL L e, RiEma T Z IR THY | SBOI L 5FER X
IRl & 2 ATH D,

3. A% OMRIZIIT 2 E E 72 XA

AR, RRAVIEELE 7 /L O M ERIEED B ARIZB W THIT I T & 2005t & . 18R
DEEZET =2 L THB 2o, AW TIE, ST =F — BB HEDORIE LG5 T & T,
DR CLIELIEMEE LR EnD . RFPAEXGO LI TR < L0 IRERWERE DD O
EEZINE LT 52 LR T& e, — T, THEOBIRDO T DOV T AWt 4: T
bol=Z it BONEROZENRHEOSATIEFH W L LEETER Y, SRITL V£ O
VINEMBET DN ARSI ) ZENEE LY,

Summary
This is a preparatory study for an international comparative study on the Systematic Values

Model. To make the most efficient use of a limited budget, this study conducted the first steps of
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the research to elucidate the entire content of the study's title.

This study is based on S. H. Schwartz's basic values model although there are many other
value theories. The features of Schwartz's values model are as follows. (1) The entire value
structure has been confirmed using a mathematical model. (2) Theoretical value structures
(circular structures) have been repeatedly detected and validated. (3) The circular structure
has been found in data from many countries and regions though some studies did not find it.

There are 40-item and 57-item versions of the scale that measure this theory. However, the
burden on the respondent is not light with them. A 21-item scale would be more suitable for use
in online surveys. Surveys of college students are often conducted in the study field of
psychology. Student samples are limited in their age and years of education. In contrast, the
responses from the online survey can be from more general samples than college students and
may be useful for reaching more general findings.

Multiple surveys, although with a small sample size, were administered to registered
monitors (aged 15-59) of the survey company. Data analysis revealed that special attention is to
be required when translating a single abstract noun within original English items into
Japanese. With the multivariate analysis of the data, it was revealed that simply replacing an
original word with one Japanese abstract noun cannot be considered appropriate.

When the value structure is analyzed by age group, it has become clear that the structure
differed from the circular structure assumed in the theory. This is presumably due to the
reduction in the number of samples available for analysis. Another possibility, however, is that
the value structure may differ by age groups. It is difficult to conclude from a small amount of

data. In the future, it would be desirable to analyze a larger sample.
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1B A & AR A E L SRR N O EIRAI R S I I TREIZ OV T O

2 DESERIAE

Social Psychological Study on the Influences of Moral Foundations and

Traditional Values on Assertion in the Institute.

WrgEEE AR Jok (E2 R DR

WFFEHAR, 20214 7 A 1 H~2022 43 H 15 H
X —U— K/ O EE Traditional Value

QBT Moral Foundation
DA TE Misconduct
@F5EME Assertiveness
OMERF 2 Authoritarianism

2021 FEEANTEE, 750,000 M

WHgEs R/ FRB LR

HAULDER SRS R A 2 —3832 (2022 4 9 A F7E) .SPSP 7R A # — 3 #£(2023 4 1 H T7E).

WFFERR I F K OV R O EE

1.

WFFE 715

REOALTITAT LV AEGEO LD KRE TR O R E LT, REATEIN AR
D ER, RIERROFRIAKDBER S 415 Mg & a2 AL CTle, 2D 2 MatT 5
eIz, EEORIES, MR LA BT Lz, T bIZHET D ERIMER & £ 7 v
ZRETT 570l M. =, T T SICBb D SIS A IUE L, et Nz 7,

RIEZMHT H720121F, B BB oI ERCERBME L SNDHA, 29 LR
(2B B EDSATHIE A T L. EiREICE D A A ZER 2 K5 L7z, R EFA e
EaAETHIEE, FRENTHNE W OEAEER BRI TR LN,

(EHEAMEEL & E TR A | REN TO ERITEIR L UORERRORNETENC KT T EL
Batd 572010, WICHIEREZVBK Lz, ZhE T L CEAEROMIEBRORENS,
AAFICNCBIEORN S D& FER L, RO EROEm A2 Y BiF 5 2 &ic Lz, 2021 4F 10
HIAT o T2 PRAEIC L > T, REEAO BN ELN L RIABZNEN L 2R Lz, &
Bz, EEAARE & LT, Graham et al.(2011)?® H AZEFIR TH 5 4 44(2013) % fv 7=, 1
ENORIEIZOWTIX, AETE), RERRLE L, WA - 55(2006) O R EZ iz, iRk
[ZDWTIE, @i - YU Q013 DIERL L 7= IE EIRMRE A FIH Lz,

2022 F 1 HIZ/ v A~—b T 4 Vv 7#EBL T, TAVIOT—X 400 %5452, V=7
FEZITV, BELTEMRMEEEZY—F v hE LT, A7 U —=2 7 %), kiE2004, B
P 200 44 (20—59 ik, FHF G 39.25%) DT — X 21572,
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2. WFZERGE S L OB OREEE
RIEZHERT HICHT>T, TAV I THLHAARTHREAREMOBRAERIND L 51T,
AR Z M5t L. I B AR TERR L 72 ASHE R EEL2S FLE Y IEME IS T h i D L 9 IC LR %
Totz, FHD (BRI EZBDTWE) BADT —Z LIRS L RETEIO L ~L3ED
59, ERAFMER & EEMEICOWTIER, T AV IDOFREN-T,

mHE  EWN  FE o Ejﬂ;; S8 BME BAE

R ERE 400 4.284 4.250 1.259 1.586 1.000 7.000
FEERME 400 2.578 2.500 0.943 0.890 1.083 4917
RIETEY 341 1.997 1.250 1.393 1.940 1.000 5.750
BRAEE 400 2.821 2.833 0.843 0.711 1.000 5.000
(ELE] 400 3.128 3.167 0.899 0.808 1.000 5.000
%7 dkd 400 2.615 2.800 0.729 0.531 1.000 4.600
Ty 400 4.244 4.333 1.058 1.119 1.000 6.000
RIE 400 4.125 4.167 0.963 0.927 1.333 6.000
BB 400 3.714 3.667 1.003 1.007 1.000 5.833
ek 400 3.856 3.833 1.013 1.026 1.167 6.000
=P 400 3.743 3.667 1.082 1.171 1.000 6.000
Ak
K7=5
DEZE  mma BN THE
i

3.189 HERER 3191 3.043
JEERME 3191 2.759
RIETH 2257 1.933
BERAR 3191 2414

(EEE 3191 2.804

B 3191 2.855
3.595 77 3191 3.410
3.500 ~1E 3191 3.280
3171 B 3191 3.074
3.285 HEREL 3191 3.064
3.194 F& 3191 3.252

MR A3 ToRAVIBIR) (FRA A DBIAME) 2B LT WINCARIEfT R O 2 HiET
D BN EAT o T, WS BRI A B R BRI 2 o,

ZORER, B ERB R IEITAZBUET 2 EOMBRGREZ . FEERENET L, &V DTS
PETEE BV THERAR Aoz, $7hbb, ERAIMEREE & LT, B ERER O
WHEIE, THITMA T, EDOWDE T, FREZEX DBEADENZ L 2FF-> T, LV AEST
BEATV, AEMESAIESERZITDRW &V D BRI A Sz,
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DFEY | M ERIIC LR EMAHDE D ZEICREB AL ZENTE RV TIX, NIE
#@ﬁéﬂ REATHPECRT VI LB LN 5T, ZOES TSI ORERIZ, KT

Lt%®?%0ko%C&OT*Eﬂ%ﬁbtﬁa®%ﬁ%<ﬁé®f\%ﬂ%%t?éﬁ
OB DTZDITIE, kA N —DORTEMZEmD, MR ERZIRD 5 Z LI X - THmkD
WREZ MDD Z N TE D AR SNz, Fio, BRI OW T, BaEOME R
MEDIE AT A B U TR BT R Z2HET 5 Z LR E T,

3. ABOWRIZH T D8 E 72 IXMEEA

WD a LTI AT AT @mD, AR FEIRITR BN K D ITRRICIILT 5729
BEEREORTFAE L, HEFICREBZ DI LN TE DL Mk TH D Z LD, ﬁﬁ
EEELT-HDOE L, MROMGHRER L LTAITHD Z ENARMZEL 0B LT,

BARE 25 & OBENEZ BET L TV RnWD T, 5%, L AR EICE T TE %0,
X LR LBEHEMBEORF EAbE T, ZNUDNAKBEHTE 2ET NV ERDIDBRAEEHT 5.
T2, AENET AU B E O LIFTZ 2o T2, O AN R 5 3 —1 o 301
DHZNIBT LB BAEROOLND THA O, RPN IERITIZD > TV DENE HIZIEEICH
AT ONEMELETH L. 29 LebZEIZ DN T, S OIZFHEMICTE 21TV A 2
HWBENDHDLIEA D,

Summary

Under the title ‘Influences of traditional values and moral foundations on assertion in
institution’, the survey study was conducted to investigate those relationships among the
valuables. Preparing the measure of the traditional values, moral foundation, assertiveness,
and compliance attitudes in institute. Compliance attitudes consists of overlooking attitude
toward misconduct of individual and institute and own misconduct behavior. Through web
survey, I got 400 response (mean age was 39.2). Analysis of variance showed the statistical
difference in assertiveness and overlooking attitude toward misconduct between US and Japan,
both being higher in US than Japan. Mediation analysis of the assertiveness in the effect of
authoritarianism (traditional value) on misconduct behavior made clear in these relationships.
Specifically, higher scores of authoritarianism leads to non-assertive attitude, which in turn
causes higher rates of misconduct behaviors. As for the moral foundations, loyalty and
authority had an influence on misconduct behavior, with overlooking attitude as a mediation
valuable. The results imply that the democratic atmosphere would foster the compliance mind
through stating each other freely and help to prevent the misconducts from spreading in

institute.
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Summary (400words /%)

This research project examined the association between personality traits such as
depressive tendencies, type A behavior patterns, obsessive tendencies, autism spectrum, and
hyperphantasia and sleep disruption such as nightmares and insomnia in a non-clinical sample
of adolescents. The results are as follows :

(i) A series of studies on Type A Behavior Pattern (TABP) with perfectionism, hostile, and
workaholic personality traits and sleep disturbance showed that Japanese university students
with stronger TABP tendency experienced more insomnia and nightmare problems. Not only
were the frequency of nightmares recalled, but the degree of distress caused by nightmares was
also higher. A possible explanation for these findings was that Type A individuals generally
experienced higher levels of negative affect both during the day time and sleep time. Although
there was no direct relationship between TABP and suicidal ideation, the relationship between
nightmare distress and suicidal ideation was reconfirmed.

(ii) Japanese university students with higher levels of depression had more insomnia
symptoms, recalled more typical nightmares, and experienced more negative emotions in their
dreams. The application of cognitive therapy, which has evidence of improving depression, is
expected to be effective in reducing insomnia and nightmare symptoms.

(iii) Japanese university students with higher levels of obsessive tendencies recalled more
typical nightmares and experienced more vivid sensory experiences and negative emotions in
their dreams. However, qualitative analysis of dream content did not detect a clear association
between obsessive tendencies and nightmares.

(iv) We conducted a qualitative analysis of the dream characteristics of people with sensory
abnormalities and cognitive characteristics of autism spectrum and hyperfantasia.

Future research should use sufficient data from children to the elderly to provide lifelong
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developmental evidence by assessing special cognitive function characteristics and dream

characteristics.
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Summary

The study reveals the cross-ethnic strategies that have been historically created and operated
to overcome and avoid survival risks due to natural environmental problems such as climate change
and energy problems such as oil development in East African pastoral societies in recent years, and
how the world of interspecific relationships with pastoralists and livestock In order to describe and
analyze the role of animals, fieldwork was conducted in December-January 2021 and
February-March 2022 to study the roots of human-animal relations and the dynamics of attention
and emotions that are thrown to animals by pastoralists from Turkana Province in northwestern
Kenya, who are directly involved with animals, another species of other. Discourse was collected
that demonstrates the "reality itself. Through the fieldwork conducted in this study, the
pastoralists' views on oil development in recent years in East African pastoral societies were
encountered with the traditional cultural practice of creating personal pastoral song(emong), which
could be called "contemporary poetry of postcolonialism and survival. It was found that the poems
are intensively expressed as a group of poems that can be described as a group of poems. Further
analysis is expected to reveal the current state of Turkana's oil industry, which has always been
built on taking advantage of impoverished nomads and keeping them at the bottom of the social
ladder.
As a future task, we will comprehensively examine the discourses and representations of
development and the natural environment that have developed separately from the specific
perspective of (de)colonialism, and explore the possibilities of relationships with social movements,
cross-disciplinary themes, and forms of representation that have been missing from conventional
studies of "environmental literature" on climate change and energy issues. The reorganization of
transethnic narratives into a richer body of knowledge through the exploration of transethnic
narratives, and the consolidation of oral literature (narrative poetry and folklore) of nomadic
peoples living in the drylands of East Africa into "environmental literature" that relates to the
natural environment, with a focus on (post-)colonialism and the study of the environment as the
main theme of the "environmental literature". This research is concerned with the study of
ecocriticism, and aims to elucidate the past, present, and future of pastoralists' linguistic practices,
which are in clear contrast to mainstream literature, and to elucidate their ongoing ideas of

esabaiba (survival).
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Summary

In this research, we attempt to clarify the central business management functions in
advanced economies in Europe and the Pacific Rim. The purpose of the research is to examine
how the head-office location of all industries in advanced economies has changed the national

land structure under the influence of Covid-19. We conceive of major 20 countries as nodes in
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international networks of economic, social and information flows and add other 19 countries as
complementary data. Some cities are selected for data collection and the original data collected
from “D&B Hoovers (2019, 2020 and 2021 edition) ” and “ SPEEDA (2020 and 2021 edition) ” .
We analyzed the result of head-office locations on twenty countries in Europe and the Pacific
Rim. Rank-size rule was calculated according to each country and the result was that excessive
location of the head-office function in national capital city, Tokyo, was an exception. Especially,
the agglomeration of business head-offices around national capital administrative organization
was never observed in other advanced economies. The pivotal function of central governmental
organization was found in specific areas of Japan such as Chiyoda, Minato and Chuo ward.
The hierarchical and centralized pattern of office location in Japan still remained the same

even in 2018, 2019 and 2020, irrespective of the world-wide spread of Covid-19 pandemic.
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Summary

The low level of labor productivity in Japan is well known; the country has consistently
ranked relatively low for about 50 years. Data of OECD shows that Japan's labor productivity
in 2019 (USD 47.9 per hour of work) is inadequate and incongruous with the size of its
economy.

The trend in Japan's labor productivity has not changed during the periods of high
economic growth in the 1970s and 1980s, nor the low-growth period of the 2000s. That labor
productivity is low regardless of economic growth suggests the existence of structural factors.
Therefore, it is important to approach a resolution of these factors from the perspective of
management accounting research and to find ways to improve labor productivity. In this study,
I focus on the service industry, especially the lodging industry. This is because the labor
productivity of the lodging industry in Japan is low compared to other industries.

The tourism industry, including lodging, has been hit hard by the COVID-19 pandemic.
However, it is hoped that the industry will become active again, sooner rather than later, which
underlines the importance of improving labor productivity in the lodging industry in Japan, the
topic of this study.

In this study, I examined the contribution of target costing in particular to improving labor
productivity in the lodging industry.

The following five components of target costing activities are essential in both
manufacturing and service industries; (1) Emphasis on source control, (2) Strategic, (3)
Market-oriented, (4) Cost reduction activities, (5) Tools for cost reduction.

In this study, I interviewed several hotels (and hotel companies) and confirmed that these
components of target costing activities were fulfilled in all hotels. In other words, although
these hotels do not use the keyword "target costing," they are implementing these target
costing activities.

The following two hypotheticals were derived from this year's study.

Hypothesis 1. The reduction of check-in wait time and check-in work from the perspective of
target costing will improve occupancy and ADR (average daily room rate), which
will contribute to the improvement of value added.

Hypothesis 2. Continuous investment in human assets, such as employee training, contributes
to the creation of costs that lead to increased revenues and the achievement of
target profits, which in turn contributes to increased labor productivity.

These hypotheses will be tested as an issue for future research. In this study, however, I
believe that focusing on both target costing and revenue management will contribute to
improving labor productivity. Therefore, as a future issue, I would like to conduct research that

contributes to the improvement of labor productivity while taking both of these aspects into
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consideration.

Reference:
Tsutomu YOSHIOKA et.al., [2022], A consideration on the contribution of target costing on
labor productivity increase in the lodging industry, Journal of Tourism Studies, vol. 21,

pp.139-156.
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Summary

This study considers the function and usage of formal nouns. Especially wake da, hazu da,
and koto ni naru from multiple perspectives for advanced level Japanese learners. In Japanese
language education, generally these three phrases are introduced at the beginner-intermediate
stage, and subsequently they are difficult for most JSOL learners. Using the Balanced Corpus
of Contemporary Written Japanese Corpus, Nagoya University Conversation Corpus, BTSJ
Natural Conversation Corpus , and ten types Japanese textbooks for JSOL leaners, the
differences between these three grammatical forms is analyzed. As a result, it is possible to
logically compare these three terms, but considering their actual usage, specifically the very
low rate at which wake da is used as a paraphrase of koto ni naru or wake da is used as a
paraphrase of hazu da, it does not seem necessary to actively introduce them in JSOL
education contexts. In addition, in Japanese grammar and reference books for Japanese
language teachers or advanced learners, the differences and commonalities are explained in
detail, therefore the actual usage should be introduced only for those aspiring for a C2

Japanese proficiency level or higher.
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Creation of highly crystalline turbostratic multilayer graphene with
quantum conduction properties of monolayer graphene
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Summary

In this study, I developed a new route to synthesize highly crystalline turbostratic multilayer
graphene by the solid-state template method, and elucidate the mechanism of quasi-monolayer
quantum conduction in turbostratic multilayer graphene. To achieve this goal, the following
experimental items were carried out.

(1) Synthesis of highly crystalline turbostratic multilayer graphene using graphene oxide as a
solid template.

(2) Synthesis of highly crystalline turbostratic multilayer graphene materials using
mechanically exfoliated hexagonal Boron Nitride substrate as a solid template.

(3) Analysis of physical properties of synthesized turbostratic multilayer graphene materials

In item (1), Using graphene oxide material as a starting material, which can be
mass-synthesized inexpensively, I attempted to synthesize a turbostratic multilayer graphene
by thermal annealing reduction using it as a solid template. Here, I developed an ultra-high
temperature apparatus that can heat up to 1800°C using an infrared heating system. This
apparatus enables us to treat the reduction and crystal growth of carbon materials under the
carbon source gas environment by constructing a unique gas line. The structural analysis using
Raman spectroscopy revealed that the crystallinity of the synthesized multilayer graphene far
exceeds that of conventional reduced graphene oxide obtained by the conventional reduction
methods using thermal annealing in hydrazine or inert gas environments. This indicates that
the carbon source gas treatment under the ultra-high temperature efficiently promotes to
repair the defect structures in the graphene oxide.

In item (2), crystal growth of graphene on a mechanically exfoliated hexagonal boron nitride
(h-BN) substrate was explored. I achieved to grow the graphene layer on the h-BN substrates
using the ultra-high temperature apparatus developed in Item 1.

In item (3), I established the fabrication process of a field effect transistor with the exfoliated

graphene channel (G-FET) using the electron beam lithographic technique. From the carrier
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transport analysis of the G-FET, I found that the transfer characteristic in the gate voltage
dependence show a linear dispersion observed in the monolayer graphene. In the electrical
band structure analysis using the angle resolved photoemission spectroscopy of BL7U at Aichi
Synchrotron Radiation Center, I achieved to observe a linear-like dispersion of monolayer
graphene from the reduced graphene oxide thin films synthesized in item (1). This is the first

observation of the dispersion from the reduced graphene oxide materials.
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A Study on Virtual Synchronous Generator Control
Applied to Power Supply, Load and Poles of
DC Transmission for Offshore Wind Power Generation
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Summary

The use of renewable energy to realize decarbonization is rapidly increasing, and considerable
research is being performed to achieve highly efficient high-voltage direct current (HVDC)
transmission for offshore wind power generation over long distances. However, in the case of
onshore AC power transmission and distribution systems, with the mass introduction of
distributed energy resources (DERs), voltage and frequency fluctuations often occur. It is thus
necessary to implement the control function of smart inverters, which can facilitate the
stabilization of the AC system, in the grid-connected inverters of DERs. Virtual synchronous
generator (VSG) control is a smart inverter control strategy that can contribute to the stability
of the AC system. In this study, conventional power control and VSG control were applied to the
control strategy of modular multi-level converter-based poles of the HVDC transmission system,
and the AC system fault tolerances of the entire system were examined.

The system behavior in cases in which VSG control and conventional power control strategies
were applied to realize the MMC pole control of HVDC systems was examined. It was noted
that a stable operation by using the VSG control could be realized. Even when a power failure
occurred in the AC system, the inadequate load power could be supplemented without
interruption under the rated capacity. However, owing to the time constant of the swing
characteristics, the calculated reference values from the VSG control to the minor control could
not be stopped immediately after the fault accident occurred, which led to current and voltage
oscillations during the accident. A possible countermeasure to stop the reference calculation
was recommended, and the simulation result demonstrated that such an approach could help
enhance the operation. Notably, in such scenarios a scheme to resume the VSG control must be
considered, and this aspect forms the scope of future work. Furthermore, future work can be
aimed at examining whether the VSG control of MMC can help achieve stable operation under
no-load or low-load conditions when using current feedback type frameworks. Researchers can
also examine whether such systems can help achieve stability when connected to an AC system
with a small SCR. In addition, the influence of the type of system (unipolar and bipolar HVDC

systems) must be clarified.
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De novo design of optically active small organic molecules with using deep
learning techniques
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Summary

Optically active small organic molecules are computationally designed using the Monte
Carlo Tree Search (MCTS) combined with recurrent neural network. Each molecule generated
is subjected to geometric optimization and excited state calculations, after which the excitation
energy and asymmetry coefficient are calculated and the score function in the MCTS process is
evaluated. This procedure allows for the generation of molecules that are not in the existing
database. In this study, small organic molecules are generated by a combined Monte Carlo tree
search (MCTS) and regressive neural network (RNN) method. Two main items were
investigated to improve this generation procedure. 1. evaluation of molecular properties using
quantum chemical methods that are more accurate than conventional semi-empirical methods.
2. improvement of the reward function to induce molecular properties. Regarding the first point
above, the degree of optical activity has been evaluated by calculating the properties of the
electronically excited states of molecules using a semi-empirical method called ZINDO, but the
accuracy of the results obtained has been problematic. In this study, sSTDA and confirmed that
it is possible to evaluate excited-state properties more precisely without sacrificing much
computation time. The reward function described in 2. above is used to evaluate the
properties of the molecule resulting from MCTS and to reflect the results in the molecular
formation process from the next step onward. Normally, the function considers descriptors
derived from chemical formulas and 1-2 dimensional molecular arrangements, such as affinity
to water and ease of synthesis, but in this study, we attempted to induce the formation of
optically active molecules by incorporating 3D descriptors. In particular, we evaluated a
descriptor for the degree of molecular chirality, called the chirality measure, and incorporated
it into the reward function to investigate the formation of molecules. We found that chirality

measure does not affect so strongly on optical activity of the generated molecules.
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Reaction of haliphilic enzymes in ionic liquids
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Summary

An ionic liquid is a "salt" of a liquid composed only of ions, and in particular, a liquid
compound is called an ionic liquid. Thus, being a salt, ionic liquids exhibit an inhibitory effect
on enzymes activity. On the other hand, ionic liquids have shown their potential as a solvent
media for many enzymatic reactions. Ionic liquids is observed that change in cation or anion
alters the physiochemical properties of the ionic liquids, which in turn influence the enzymatic
reactions by altering the structure, activity, and stability of the enzymes.

Halophilic enzymes are extremozymes produced by haloarchaea. They have similar
characteristics to general enzymes but different properties, mainly structural. Among these
properties is a high requirement of salt for biological functions. Enzymes of this group of
archaea are functional under salt concentrations at which bacterial counterparts fail to be
active. Such properties makes haloarchaeal enzymes suitable for salt-based applications and
their use under dehydrating conditions. Therefore, it is considered that halophilic enzymes can
maintain their activity even in ionic liquids. The purpose of this study was to clarify the
relationship between halophilic enzymes and ionic liquids.

Eight hundred seventy eight salt samples, domestic and imported, were dissolved in 1 ml 5%
sterile NaCl solution, and 100 pl each was spread on agar plates including carboxymethyl
cellulose or xylan. After incubation of agar plates at 37 °C for 2-4 weeks, ten colonies formed
clearing zones when flooded with 0.1 % congo red. The cells were picked up and were purified
by repeated streaking, and 16S rRNA gene sequences were determined according to the method
of Minegishi et al. (2012). One strain selected for further study, an xylan-degrading archaeon
Halobacterium sp. No.b was isolated from a solar salt sample imported to Japan form the
Philippines. The optimum reaction conditions for the crude enzyme from strain No. 5 were 20%
NaCl, pH 6.7, and 65°C. The optimum temperature of this enzyme increased as the salt
concentration increased. This crude enzyme retained approximately 60 % of the initial activity
after incubation for 24 hour at 70°C.

Furthermore, 1-Ethyl-3-methylimidazolium Acetate was used to evaluate the effect of this
enzyme on ionic liquids. As a result, the activity of this crude enzyme decreased in the hybrid
system of ionic liquid and water. Currently, this enzyme is being purified to evaluate the
reaction only in ionic liquids. The enzyme is also evaluating reactions with different types of

ionic liquids.
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1. #FEE

AR EICEE L SN ER IR ATREZR T2 Okk 2 223 B CRIH S LT D FRICIEFHES T
BE SN BERIT R RBEENRIE L CLE D X ORESS pH FORE FIZBW T HIEEL
AT END, BLWERE T AT 2MNEOSH L TE~DOSHIZHE L TS, —FTEEM/RL T
WU Free DOFESR & U TIEMEDME N 5720, [EE(LIESR O 2 (i éﬁé&fﬁ IAEHE
72 %, AMWFZE CIIBRRBENME T/ KL DS ERRESS T CIER T 2 SUIRMEE R O R 2 2463 5 L 5 1Tl
R albEita 2 fH L CTEERT 2. 2 OFRMEIE RIS T R 28 25 L CHEE
f[ﬁ@%f@ﬁﬁ%%i@ﬁ‘é LR BD.

FERCITE TR 12 K o THAG STt T /KL OSIRE R & AERL L 72, SEEIRIEE 100
nm OEROF /KK ifil uﬁﬂﬁffxé‘é\’%ﬁﬁb\f 3,4-dihydroxyphenylacetic acid (DOPAC) % [ &1k
L, BHEINVARITNLVIETEMNLEZ. Z Ok ¥+ & N-Hydroxysuccinimide (NHS),
1-Ethyl-3-(3-dimethylaminopropyl) carbodiimide, hydrochloride (EDC) 3 J OV H 3 D %
F# aramylase ZIRA L7127 A Mo — 7 ZEFHKSGF T 10 HSFFE L. 10 5%, 77U v
B - BE LI RICEODBET Y 7 A2 —%ik), bEAZIRE, WEK THEBET S wash 1F
(51T, TAMFa—TNIZFE->7- NHS, EDC, a-amylase, 7'V v > ZFRE LT,
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WITHERL U T2 SURBEEIR N TIE PR B I & - THEE(L S 472 a-amylase OANTBEGHIZH1T
DIEMEZRIE L, b CEMRMEE RN /R %823 aramylase DIEMEIZ G- 2 5 22700 L
7o VB L7280 E R & aramylase OIEIRK (T 7V KIER) 2IRELET A N Fa—T%
FR AT LOMERNENCERE L. MERSNEIEEIRMIC K > T—EDOREIZR oK
B S, MEASRZ Y T X 512 U Cm RS 2 HUNT 5720 O a A V2% L.
I HI, MEARIINBIIIESES AT 27200 4 DOaAf VERE L. ZOFERI AT
LEFIR LT (D B, QD &R TS, Q1D [BEss5 & @8R 2R iiiss, o 3 fEO 4
WA 10 ArEEIIN L7228 BEER UL 21T > 7. 10 43%%, HCl 2Nz Tt % k7= ikiz 3
VR AEMZ, 93— FUSZFIA LT 700 nm O EDOWRFEZELH) D a-amylase DI M2 G-
L7z.

2. WFERE I L OECROBEEE

(D [Fl#REES P O SR EIRNESD a-amylase DOIEMEIXEREGOZF L T LEATHZ &
DR S VT2, ZAUTHIUIN U 7= [Bl#R85 1 2BRE U CHURIEE R I EEB) 21TV, SRS R PES
? a-amylase & IE T NEET HEEENEINT S Z & CRIGMEESINTZH O EHERI SIS,
[FliAEY H O aramylase DOIEVE_ B EIZIEHRES O BB OEINZEWER L. Z0Z &6
GRS IR DAL D EFIZf B, a-amylase & AH 1 & OEZEBEBHER LI D & TFHIS
n5s.

(ID) & & 22 e O SLRAEERINES O aramylase OIEPEITIEREG O Zh & el LT EF/T
D2 EDHER SN, UL T O8T R e AT U AIZER LTG5 2 &
T, R ZEZET D L0 ICEE/L SN aamylase 21BN - IEMHAL L7 D EHEHI S LD, &2
Tl O a-amylase O FA BEIXZ S OIRIBOMEINZ BN EH- L. 202 &b
DOYRNE DEINN KL OB E SN L, a-amylase N X D IIEAS D Z & TIEMESE R LD
DETFHEND.

(D) [FIRRESS F5 K ONR) R A Wi ks % [RIRE LS TN L 7= SRR IE (RN O aramylase OOV P13 HE
Wi DOZ N L L CERT 5 Z L3R SN2, Z O BR8I35 5S O &2 I L =54
EHEELTHEWI &G, RIS ORI X > TREVL72RL-1I2 X > T aramylase 23 IZA -
LS AL, & O IZBEERELS T OSLRE RO EENZ K > THRE 1 & OB L, R
FOGHEES NI D EBZ HND.

3. A% OMRIZIIT 2 RE E 7 XA

KREFFER P OAFIEZFMT 2 2 LT, LFEREAIC K o THEE M S N2 FER O JUS 2 2RI
RESED ZENAETH LD EBEZLND. A%, FEBRCF USRI B ORI O &
DS ETARETREROEBRZATV, SN T OSBRI IE R O BB 2N EHE I3 B L 7o DR
DN BEL 52102 & AR T 20 ENH S, F I RERIC IR & )8 A iy 2 [FRF
WZEHUM U 72 BROBLRMEE RS E D X 5 i #h 2 L CW AN EBIET 2MEND L. SRBRITEIERFIC
B NGBS T OB E R D ET 2~ A /0 A a—F TRETHODERY AT LAOUR
Z17 9.

Summary

Enzymes immobilized on a carrier via a covalent bond are generally enhanced their

environmental stability compared to free enzymes, whereas their activity decreases. Therefore,
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developing an activating method for a covalently-immobilized enzyme is significant for
industrial processes where enzymes are used in a hard environment such as high temperature,
high- or low- pH, etc. In this research, we develop the activating method of enzyme
covalently-immobilized on ferromagnetic nanoparticles clusters utilizing their behavior under
external magnetic fields. We created chain-like structures composed of ferromagnetic
nanoparticles cross-linked with enzyme molecules and investigated their enzymatic reaction
under external magnetic fields. We immobilized 3,4-dihydroxyphenylacetic acid (DOPAC)
molecules on the surface of iron nanoparticles, the average diameter of which was 100 nm, to
modify their surface with carboxyl groups. We then mixed the particles with
N-hydroxysuccinimide (NHS), 1-Ethyl-3-(3-dimethylaminopropyl) carbodiimide, hydrochloride
(EDC) and a-amylase extracted from bacillus licheniformis under a dc magnetic field. The
particles formed chain-like structures along the field direction and their structures were fixed
by cross-linking via a-amylase molecules. We next investigated the enzymatic activity of
a-amylase in the chain-like structures under external magnetic fields and found that the
enzymatic activity increased under a high-frequency ac magnetic field. When a high-frequency
ac magnetic field was subjected to the chain-like structures, the iron particles in the structures
generated heat caused by magnetic hysteresis and as a result, a-amylase in the structures was
heated up and activated. The activity increased with an increase in the field amplitude. We also
found that the enzymatic reaction of a-amylase was encouraged under a rotational magnetic
field. When a rotational magnetic field was applied to the chain-like structures, the probability
of the collision of a-amylase molecules with substrate molecules increased caused by the
rotational motion of the chain-like structures. The reaction efficiency increased with an
increase in the field frequency. We also investigated the enzymatic activity of a-amylase in the
chain-like structures under rotational/ac combined magnetic field and found that the
enzymatic activity further increased compared to the above two cases. When rotational and ac
magnetic fields were simultaneously subjected to the chain-like structures, the collision of
a-amylase activated due to the heat generation of the particles with substrate molecules

increased by the motion of the chain-like structures.
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Construction of self-care system for mental health
WFEAEE A ek (CEamilrss Amekyrh)

WFSEHIM, 2021 47 H 1 H~2022 43 A 15 H
F—T— R/ O A H N~V ARF The risk of mental health

@ =A— L&  Cohort study

@ EJ5EE  Lifestyle habit

@ #9574  Workers

® Flanr A /L A4 The pandemic of the novel coronavirus (COVID-19)
2021 4 EEASATER 1,039,000 [

WMRERE FoB LOREHER
5 50 [RIATHRAEIE s AR Y 7 A (2022 4F 8 A TR, #ifE) THEERTE

WFFERR I F L OVCR O EE
1. W5k

FEPRORFERZ WA HZ VANV ARTAD Y R 7 # RIFEMETHET A Z T 2D A7 %
EAD [RAOE] ETHZEMAREL 225, LInLARS, ZO, U RZIZHEYLLEZADY 27
IO O TR L2 T AU, AR TROX] Z2ANIEHTER0, 2T, 2016 FED
AFFMEM L7 aAR— FRET, VAZRBERZER L, MARETTEDH0L LTAEEE
WZHEB LR, FRRoER E U GEEVEE & R E s, 22T, 2o OBERIZFEDNE
NI D, EIIEIEICER LA ARE LS L CTHRTZ e, ARFORMET S, B, &
HiBlZ 2y br— B3R DEEIONARNBENLIINT L ET D, ZORMWERFITHD Z
EMALNE IR, HERE ONIGIZF Y o TRV ERIRILO & A IREN TE 5,

BRIZIE, BT 0T 0 7 KA ZXFIT 30 ABUE -1 A ON ATHEZ FEiiT 5, #BE 1,
TUBNNREAVEANEY LY U, R ETRA O GHQ30, A£G EEZ ER&T 5
HED DIHAL.2 ZR&A1% CMT 5, A 2550 204) E=av ha— it (204) 249
U, MBI A~Y— b Uy T2 1 »r AMEET D, 5L 2 ba— LR CHERIER DO A
BNASVARHOV A7 L FEEEZ L, A~ — b7 4 v F CTitdk U 72 E B E-CuE B 5 % O 1E
FEEN A F NNV ARG D Y A7 REEEIEZUGET 20855, £, 1 7 AR &1
ANIVARGRD Y A 7 B & ATETE 00 BRI 2 LR RIS AENT L. A 2V H LA~V ARFAD U A 7 AR
EEABMERT DL EbIT, EDX D RE >N TITBERE Z 5 0 Fhl 2 33 5,

. WFZERGE IS K O S O

FFROD K9 e GEEH RIS EE S E A LT H TE Th oo, FiflaaF v A L AD=H, 1
y ARNCIED BB 23R & LI M AREZET 5 2 EBRAREE oo To, & 2T, 2UBIISENAE %
EREL, ByHED AL BNV ARFHORFEEF R aa F oA VAWML BRI L, =
DOWFFEIT R L O & 2 oahc o\ T, BLFICiEd,

K+t (&%) oB5E o) 364 (BT84, &t 84) #XGgL L. TRV EHWE
WHZ LU s, RN AZE (GHQ30) , R - ATEEIEZWdE (DIHAL.2), sEmfE
A (JSHS) IZEIZE W72\, £, TUXARCOERFEFRNPOHNEYZ LY URAED 2 H
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DT 4,5,TO 1A +r—27HE 2 A Ma—7 HOMBRRF (t1), TXTOHTFOEZKDYI MDD
WROBFOEZIED ORI (t.) ZBE L, 2 bDH A A o — 27 BRI (t/t) & L=,

ARFFETIE, 3HEMER L TTRCORET — 213 G0N 7- 224 (22-65 1%, B 154, M7
4) EFEMTGEE U, FAERLG 1HH (2019 4) @ to/t: 23 10 LA ED T A& Y A7 FE, 10 RO 7
RV AL LT, AUEAANVARTY A7 ORRFEELE BT Lz, 72, GHQ30 & R 7
SULEOF @A TR, 6 SUTOF KA TRE L, 2 BEMO#E Uiz, SR, ¢ B
T F 721X Mann-Whitney @ UE % V=,

F LR LTz, FEPMEREZ WA XN~V ARG 27 O 2 FEB OFAEZELTIX, 2019 4EIC
AU B NIV ARNTOE Y A7 BRI L2 H 13 2 A 727203, 2020 436 KO 2021 £ Cldm
VR 7RIS T 28578 1IN0 o T, £/, K217, GHQ30 A RICK D 2 B DK+
BIREAG OO Frii Tk, 2019 421 JSHS » fEFEEE - (RFEE OK K7 - A7 1E - (k3% - MEIR S R0
HTHBEAEND LA, 2020 4L 2021 4£1% JSHS OBAEEN R LNTZ, T 2T, 3ERDOE
KFDAITTICHONT, FRECTHOESEE Lzl 24 KA 3 7 (2019-2021) OFEFITBWT,
fEERE S KOS EEEICAEZE (p<0.05) AL, 3EMTHRAIZA AT OIRTFRA LT,

FROMEEIY T an T U A NVREIIEDOATIZE D IRELZ DR R To/d A v Z v
ASIVARHDOY A7 PR LT & E 2 5, —H ARA a7 IS A2 T RECHETURIEV B AED
B0 Ok E AT ORI L, EEEOK FICER -7 LRI S NS, TDT-, Yk
JEE IR X A ATEREOZAITH AR IC LY 2BEMOEN NS oAl NH D B2 D,

F1 AUHINAIVARY) R 7 ORREEA

1B (20194) | 2 B(20204) | 3EH(20214F)
&Y X7 #HDOAH 20 29 99
(t2/t:1<10)
U RTEONE ) 0 0
(t/t:>10)

#£2 BRI TREEFHRA AT HORERZE

2019 BEX78 (=7)EXA7E (n=15) BEEX (p)
ta/ty 5.46+1.55 6.53+2.12 0.249
JSHS 5.46+0.91 4.12+0.9 0.004
RRE 43.43%4.08 33.93%6.1 0.001
JEE) 26.29+5.41 22.07+6.91 0.171
BE 43.86+3.13 40.87+4.31 0.117
hE&E 47+8.25 38.47+8.86 0.044
£EBE 117.14+9.56 101.4+15.67 0.024
BIERE 15.14+2.34 12.4+2.92 0.042
FErRERE 15.14+2.41 10.93+3.08 0.005
HEREE 13.14+2.67 10.6+2.47 0.040
IEAR TS B 1 13.29+3.9 9.73+2.82 0.024

2020 BXA7E (h=7)EXAT7E (n=15) EEEX (p)
ta/ta 4.04+0.65 4.67+1.22 0.132
JSHS 5.32+0.59 4.07+0.83 0.002
R 41.57%6.24 35.47+6.93 0.061
JEE) 25.57+55 22.73+6.1 0.308
jox== 43.86+5.87 40.8+4.78 0.208
hE&E 46.14+6.49 40.6+9.52 0.237
EIEEE 115.57+15.59  104.13+16.46 0.139

2021 BXaA7H (=7)BXA7E (n=15) EBEX (p)
to/ta 3.74+0.62 4.18+0.89 0.248
JSHS 5.32+0.73 4.42+0.88 0.029
fRRREE 38+3.7 34.73+9.4 0.257
EEY 24.71+6.34 23.47+5.73 0.650
BE 44.29+9.2 41.4+4.79 0.458
& 45.43+8.34 40.67+10.3 0.299
EEEE 114.43£19.36  105.53+15.11 0.253
F—%&lEmean=SD TR L 7=, £ <0.05
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3. A%OMFRICEIT 23R £ 72 XA
2OFA a0 F T A NV AROBANARTFT D0, AROBHTH S, EBE R E LI ATHE

& FEhE L7,

Summary

Due to the recent pandemic of the novel coronavirus (COVID-19), there is an ongoing
dependence on remote work and remote lessons. As a result, many people have changed their
lifestyle rhythms and life habits. We conducted a three-year cohort survey of workers from 2019
to examine the variation of workers' mental health problems and the effects of the pandemic over
time. We examined on 35 workers (ages 20—63; 27 men, 8 women) working at Company K
(manufacturing industry). The respondents were divided into two groups using the criteria of the
DIHAL.2 lifestyle habits questionnaire: Group I comprised individuals who had positive results
for both health and lifestyle habits, and Group II comprised all other respondents. The difference
between these two groups was investigated. The results suggested that the mental health of
workers might have improved due to the ease of taking rest. However, it was also suggested that
the number of opportunities for working persons to interact with other persons and to engage in
hobbies decreased and their health level might have declined as a result. This may have been
caused by changes in work systems due to the COVID-19 pandemic.
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Investigation of the denitrifying methane-oxidation in the benthic
boundary layer of an eutrophicated lake
WHEAERE & iE CEmB I AR

WFFEIIR, /2021 4 7 4 1 H~20224E 3 A 15 H
F—U—FK,/O*% 4 Methane production
@A # At Methane oxidation
& A& LiVE Eutrophication
@5 E Benthic boundary layer
@iz Denitrification
2021 fFEA AR 1052 T

WHIEFER FaB KO NEERER
- B0E, NFHEES . BB, RAERE. WAL E, RS, ALR 52 RINFERE,
Wil TEREB(MIAE OWIEEESE 231 2 A 7 VIR b-IiE 7 vt A0 ), AEA
FH ., AAKERBIFRE 56 MIFER, 2022 4 3 /]
+ Qintong 1., Hiroki Horibe, Yukina Amano, Tatsuo Kitamura, Motoo Utsumi.

Microbial communities involved in the methane cycle in the sediments of an
eutrophicated lake. Microbes and environments & (2 % F5 % 1 (2022 4 5 H FiE)

WFFERE R K Ok SR OE

AL AR IRIRE DR A D—-D7C 1970 4R D Fidiy LI R H ORI T2 5 5,
IECIR H A DPKERIR D JRE I A & OBEBERBAER TH Y . A X o AHERE O 20% %1
S TWND, AX T A X AR X0 BIERS O BBRFRREICB N CTAERIND, 0
%, REDEIEH B LOKFIZIENT A X LI I L DR L DR A & Vb 2 48 T
AKHAPEH L RRUC I ST D, HIERIBB LN ETT L TV D i —IRAFEN = < A S
DERBMHBIZBNT, A X UEROBEZLFHICE=F T 7 LN LENICEH ST 5
W DOIEBEREEZ AT D 2 Lid, 5BOA X VB BEOHBZ IR 5272 0ICEETH S, K
W2, BB CTH D E 7 HDIEIR & BRI A Z AGERIETR O Z=FiR M 2 B A0 L TR
TAHZEEHMICHEmE LT,
1. BFFE5E

1.1 EEJERREHERER : 2019 4F 11 A 205 2021 4F 11 H £ T Z L 12GE 8 A& 7 B O ik - 10 -
T 3 LS E G2 T T T — & AW CBIEROBRRE{T - 12,

1.2 AFEA X VR ERIE: 0-2 cm, 24 cm, 476 cm, 6-10 cm DA R O JETE 2 mL %47 H L 100mL
PNA TV E AR BRI R K 10ml & NaOH (#95R BE 0.1M) Z 30N L 722 %42 L7, #k% (60°C,
304)) &BIT-o71-%. KAHDO A Z PEEIZHOWT GC-FID THIE L., IWfFA X ViEEZRH LI,
1.3 HER A & VIBWIEMERIE @ FEEOEJE 5mL 257 E L 100mL /34 7V E AN, AR
A A RIRFICERE L 72 JERJE WK 10ml 2 3sintg, 3 oM OEFESK (500 mL/min) Z{TWVER L
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Tz TO®RIGKILT 5 HRMDERER 21T VR T O A 2 AREORSRIIZE L ZJE L., B
RA S CHALEE 2R LT,

1.4 MUK EREER - ORE ©  AVRE O EJERE 2 130558 L TR IBUKIC oW T, IC & H
W TR ORI R Ot A 4> % TOC Gt W Tafiik® (TOC) ZMIE L7,

1.5 BASFRNT © BTREDIEIERE S DNA il 2470, A 2 UAEBRICEA G 2 EmE (X
SRR, BERIMEA Z VBB, RPEA X2 U bE) & PCRIETE®R L7, o, RED
& RO Z & OMAEY R Z RS 2 72012, 2021 4R O&ZE/ICERIR L 72 DR EHT S L,
16S V4 il s % — 7 v MR —47 2 7 %47 572 (Illumina Miseq) ,

2. Wtk IS K ORCR OB
2.1 JKIRHP DAL ARSE : XFEDAZ RENRBIKS EFENOKFCTHT THEIMERIZH -
Too FRICRWERE CERB SN O RENTZ, = DOMBOMEZ T 5 & KEO & B IR
TR 1R HEIRE MR LT e 2 &30 o 7o, Pearson FHBEMEMT 21T o ToAE 5. IEJE
DAL AREITT =7 TN, TP, &l 16S BARF. merA Bi5T L IEOMBEZ ., Hilk
A A RELROHEZ R LI Z &b, JBKRETICHBE SN TND A X 3, A X U EKEOTE
LM, HRKEREE TOT % =7 AEROIIRIE L H I B D D WMAEMTEENCE S5 L T\ D Z L
R I T,
2.2 JKIET OXFEMAY OBIF R : JKIET O merd Bin 113, LS ZERE 100 ERERH S
THEY ., BEOBFENLE LT, NC10 MEIEL, B a TEWEH TLE L Tuhvie CRiR
H~102F22) Z &6, NC10 A & D4 A 2 o efkid, NOs « NO2 238 L Tu 2 BjE
TOFERP DN RSN, EIRT O pmoA BIA T, 103FREE) S 105 FLEE £ T ORI
THRHEINTZ b, RIEOEE E THRIIA X VIR T o v VEFFOZ LR ST,
2.3 BERA X FBTETE - B A F BB ETEET, JEIRERE (0~4em) IZBWTEERE L, £
ALLABERAME M B o 72, IEIRH OEWERE TIL, B RCHMBEBERIL, 3L A EFE
P BBRA A BEENTND Z L6, WA A 2RI LI2HR A 2 VBRAEDELICAT O
IWTWDATREMED B 2 BiILD,

3. A% OMRIZIIT 2 RE E 7 XA

2021 FEOIFFRERN D BRI IEOHR A # CEMUITE 7 HIC W TEERHRR A Z

VI THD I EINRBRINTIZ LD BBRIKAFIE DB A 2 L TRAGIZ B 0 D584 D E R
Hras®mied TGREL TS RERS L EBEXOND, £z, WS —F v 207 — 2T
— X EBE R A X ERICED OMAE T L. FHI R OVEE OEVC L2 EE2 & 62
HLTWSFETHD, LLEORNEZ E & DT, [Microbial communities involved in the
methane cycle in the sediments of an eutrophicated lake. | % & & L Microbes and
environments ECKET D TETH D,

Summary
Methane is a powerful greenhouse gas which warming effect is 25 times stronger than that
of carbon dioxides. However, different from carbon dioxide, the major source of methane is
from biological production from both natural and artificial environments. Among these
environments, freshwater lakes and wetlands contribute significantly to the global methane

production. Meanwhile, aerobic and anaerobic methane microorganisms existing in these
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environments showed great capability to reduce the release of methane to atmosphere.
However, knowledges on the distribution and ecological characteristics of these
methanotrophs as well as methanogens are still limited. The objective of this research is to
clarify the microbial activities involved in methane production as well as methane oxidation
(both aerobic and anaerobic) in a eutrophic lake (Lake Kasumigaura). In this research,
quantification of specific methanogens and methanotrophs, and estimation of seasonal
changes in geochemical parameters including methane concentration and water quality have
been conducted throughout the year. Moreover, next generation sequencing (Illumina Miseq)
has been done to understand microbial communities in the sediment samples. As results, this
1-year research revealed that methane concentration varied with seasons and sampling
locations in the Lake Kasumigaura. The fluctuation of methane concentration was positively
correlated to the concentrations of ammonia, total nitrogen and total phosphorus, as well as
the abundance of archaea 16S rRNA and mcrA genes. Incubation experiments conducted in
anaerobic vials showed that anaerobic methane oxidation activity was higher in the surface
sediments than in deeper sediments, which matches with the vertical distribution of sulfate
and nitrate concentrations. This may indicate that the activity of anaerobic methane

oxidation was affected by the concentration of available electron receptors in lake sediments.
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Establishment of an effective, evidence-based system for human resource
development for care workers

WRREE AT T (GA7 T AL AT SR TR

WFFEIIR, 2021 4 7 4 1 H~2022 4F 3 A 15 H
F—U— R/ OAMEK human resource development
@M Professional
@z A2  Promotion of entry
@R - LB oOdE  Improvement of workplace environment and working
conditions
G®&E > . Improvement of qualities
2021 4R 421140 1,800,000 H

PR E Pk JO N R
V7R (HEEER)
- [ A FERRTRICH T D BUR & i —& EEOHREROBLEN b— | HARNHERE
AP 29 IR (AP R5% - A7 4 BifE) 202148 A 29 H
(2)FFEELE)HEK
- [HEAEBORBFIE AN FTECREEAM & 512 55 1 B—D 1Bl b2 ORAEBOR ] HEFEZESC
s 5 1E [EEEAEOBEREHE) 0% 3 & [N AMIERZ © < 2 BOR OIRE)
DOFEFE (74-88 H) BIAFE, 20224 3 A
(B)F Dfth
RIS, ST U1 2022 TR T E,

BFZERE 3 L O R oA B
1. WA
DN EANMERICBET 2BOR &2 45 & MO HFMMEDm L &bz TR 57 o
EEOMBEMENTER SH, M OBAIFESETZ T T <, BIMELERBEOMBE L LTHRY i
HNTWD, LUt Ni#EAM OB AEEDERED OB IR X 0 B0k 2 B eI B 1
L. IMEREEROBSE I T, . BEE, R ming . MR, mEROFE
DB ANZFEBANIZ T AN TR Y . ZR2AMEZ R L7z BT ek z D T g,
FEEIG TR W TS — B R REO PR e B A > TO DR O A 17 X85
koo nsh, BEOFEIINDLT, ZRRAMEZTAND ZLIZL->T, AMOE
DHIE BT, T L2NET—EAOELREIN TNV D, SR AMIBOESK - BTG Utk
F - BERE. MEEREED . HE. XX VT RRAOEY FRROLNTNDH, friE=—ADLERL -
BEAAR~Y R A L MRS DOMBEVED @ E VIS LIZEEK - E 7' 1 & XA OB O Wk b
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EOFRHRODONTND, ZOEMKN TR AT T H720I1201%, £7°, ZHERAMOS ADE
R ET 2 0LERD 5,

LDz &t RFETIE, NEAMO (B AL— ) &, EONENMERDO 3 >DT 71
—FTho B AR TEEDM ) [EERE - WiBowE] [CHER L, =87 ACESWE
R 72 S8 N B B O AL 2 D REEE T O N RELR ISR T D IR A I R BURRHIG R 2 273 %
ZEEREMET S, BRI, RO MO L S ES ST T, RO B O
ik &AL OBER - AR IR A M TERICOWTH BN T S, MFEHEE LTiE. 45
HEE T 2 IO CIRERBMR 2 BGES 5 TETH 2,

2. WHgERiE I L ORCR OB

1) FEORS, J71E K OWIH

PHA R BRIL, MR G (BPEEEE AR —L) IIREFL TV ANERE TH 5, BAR®
EFET, WOEBY THDH, 3, AMIMEANEEE SRS (2022 42 H 1 HRER)
ICBER SN TV DI ALY 4,404 DD 5 6, R— L=V F D% 3,194 NiTaRE L, £
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Summary

Recent policies on securing caregivers have focused on the need to practice " evidence-based
care" as well as improving the professionals of care workers, and the urgent issue of not only
securing caregivers quantitatively but also qualitatively has been taken up.

However, from the stage of promoting the entry of long-term care workers, the government
has prioritized securing quantity over quality, and in addition to those with long-term
care-related qualifications, has actively welcomed the entry of young people, people with
disabilities, healthy elderly people, people with no long-term care experience, people from other
industries, and others. While there is a need to improve the professionals of care workers who
play a central role in the provision of care services in the field of practice, the acceptance of
diverse human resources, regardless of their qualifications, raises concerns not only about the
quality of human resources but also about the quality of care services provided.

Previous studies on securing the quantity and quality of care workers have not come up with
the idea of establishing career paths based on individual abilities and role assignments, while
attracting and maintaining a diverse workforce and clarifying the differences between
personnel coming in through various routes. With the need to improve the professionals of care
workers, including diverse human resources, there is a need to establish training and education
processes and clarify roles in response to the increasing diversity and sophistication of care
needs and the growing need for management skills.

In light of this, it is necessary to focus on "promoting entry," "improving quality," and
"improving the working environment and compensation," to elucidate the different entry routes,
related attributes, and qualification acquisition routes for care workers, and to establish
effective human resource development programs that can accommodate a diverse workforce.

Based on the results of the study of policy issues surrounding the securing of long-term care
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workers, we would like to propose a career path based on the abilities and role assignments of
the individual by clarifying the differences among personnel entering through various routes,

while securing and maintaining a diverse workforce, and to propose this as one model.
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Summary

This study aims to clarify the historical transition of the training of sports leaders for the physically
disabled from 1984 to 1990 in Japan. Particular attention was paid to the establishment of the
Tokyo Metropolitan Tama Sports Center for people with disabilities (T.S.C.D.) and the "Certified
Sports Leader System for the Disabled" in 1985.

In 1984, the T.S.C.D. was established and its operation was entrusted to the Japanese Sports
Association for the Disabled, the governing organization in Japan, which meant that the staff of the
Japanese Sports Association for the Disabled had a coaching site for the first time. In 1985, the
Japanese Sports Association for the Disabled also established the Certified Sports Instructor
System for the Disabled.

The Technical Committee was established within the Japanese Sports Association for the Disabled
in 1981, before the T.S.C.D. was opened in 1984. There were six founding members, including
Shinichiro Fujiwara, the committee chairperson. In 1986, three subcommittees were established.
One of the subcommittees was leadership department, which was responsible for discussions and
practical matters related to the training of instructors. One of the committee members was Ichiro
Mimura, who was the head of the coaching section at the T.S.C.D., and one of the committee
members was Yoshiaki Mizuhara, who was the section chief at the T.S.C.D. The opening of the
T.S.C.D. and its operation by the Japanese Sports Association for the Disabled was also a factor, one
of the driving forces behind the training of sports leaders for the physically disabled.

There were multiple factors behind the establishment of the Certified Sports Instructor System in
1985. And Mimura was the central figure involved in the establishment of the system, and
Mizuhara supported him. Fujiwara supervised that. In preparing the draft, they referred to the
Certified Sports Instructor System established by the Japanese Sports Association at that time. The
philosophy behind the creation of the system was to train sports leaders. However, consideration
was also given to training volunteers as well as professionals. And they also aimed to create a
system in which qualified instructors would become a vital force in the promotion of sports for the

physically disabled.
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Summary

The purpose of this research is to clarify the sports activities of U.S. forces in Japan during
the allied occupation and to examine the impact of these activities on the Japanese sports, in
order to portray a new aspect of the Occupation period and the subject of U.S. forces in Japan,
and to reevaluate the historical significance of that period and subject.

As a way of fulfilling the above objective, this study will examine the records of the U.S.
Army and Navy in Japan during the allied occupation at the National Archives and Records
Administration at College Park, Maryland, and will use these records as a basis for reassessing
the historical significance of the U.S. military presence in Japan. The plan was to collect and
analyze annual and monthly reports for each unit. These reports would describe the size,
frequency, when, where, and for what purpose sports were conducted at each base and unit, and
would be a suitable method for fulfilling the objectives of this research.

I conducted similar surveys four times prior to the start of this study, for a total of 12 weeks.
The next survey would have allowed me to complete the survey of the Army archives and begin
the survey of the Navy archives. After completing the survey of the Army archives, I planned to
combine the results of the previous research with those of this research and compile them into
a paper entitled "Sports Activities of the U.S. Army in Japan during the Allied Occupation”.

The original plan was to conduct the archival survey during the summer vacation, and if the
survey could not be conducted during the summer vacation due to the new coronavirus
infection, the plan was pushed back four months to the winter vacation, or six months to the
spring vacation. However, due to the emergence of the Omicron strain, frequent closings of the
research sites, and very strict limits on the number of visitors, the survey could not be
conducted until the end of the project, and I had no choice but to give up on excavating new
archival materials.

Therefore, the original plan was changed and the main activity was to translate the archives
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that had been collected over a total of 12 weeks on four occasions. Rather than ordering a
contractor to translate the documents strictly word for word, I decided to hire a part-time
student translator with the intention of translating a large number of documents, even roughly,
to grasp at least the general outline of the documents and the overall picture of U.S. military
sports activities. Specifically, JPEG files of historical documents taken at the archives were
converted to PDF, OCR processing was applied to the PDF files, and the OCR-processed text
was translated with the Al translation software DeepL.

As a result, about 3,000 JPEG files were converted to PDF and processed by OCR, and about
1,000 of them were translated.

The biggest problem is that the global pandemic of novel coronavirus infection is still not
expected to be over anytime soon, and there is no prospect of resuming the archival research.
Even if I was able to collect historical documents, the translation of these documents would
require a great deal of manpower and time. Fortunately, I have been awarded a Grant-in-Aid
for Scientific Research for the next five years on the same theme as this research, and I would

like to continue working on this research.
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Summary

This study aimed to examine the psychological networks based on socio-ecological factors
which influence second language communication in Japanese people. Relational mobility, which is
defined as the degree of freedom to choose interpersonal relationships and groups in a specific
environment, was examined in this study. Previous studies have shown that people in societies with
high relational mobility have more positive attitudes towards English communication compared to
those with low relational mobility. However, previous studies have not examined psychological
networks nor revealed the central psychological factor based on relational mobility. The present
study bridged this gap in literature through a social survey on 2000 Japanese people living in
prefectural capitals with both 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 in high relational mobility prefectures
held more positive attitudes than those in prefectures with low relational mobility. This suggests
that area (macro) level relational mobility could influence attitudes towards English
communication. Furthermore, to examine psychological networks’ difference between people living
in high and low relational mobility areas, multigroup psychological network analysis was conducted.
The findings showed that for people living in high relational mobility areas, the centrality of
general trust in others was highest in their psychological network which influenced positive
attitudes towards English communication; for people living in low relational mobility areas, it was
unconfirmed. This suggests that general trust in others contributes to the difference in attitudes
towards English communication between areas of high and low relational mobility.

This study did not show why the centrality of general trust in others was highest in
psychological networks only for people living in high relational mobility areas. The Big Five
personality traits, such as extraversion, could also influence attitudes towards English
communication. In relation to the other personality traits, future research should examine why
general trust in others has an important role in psychological networks. Relational mobility in
America has been shown to be higher than in Japan. Future research should examine the
differences of country-level psychological networks. Through these studies, we could discover the
central factor in psychological networks in certain social environments and suggest effective

interventions for attitudes towards English communication.
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Summary

The final goal of this study is to examine the cost-effectiveness of installing green infrastructure in
non-residential areas generated by implementing urban area reduction measures. We conducted the
following three studies: (1) Literature survey on green infrastructure, (2) Geographical Information
System (GIS) database update and organization of simulation model components, and (3) Quality of
Life (QoL) questionnaire survey and basic tabulation.

(1) Continuing from FY2020, we surveyed the literature on green infrastructure. Specifically, in
FY2021, we surveyed the Journal of the Japan Society of Civil Engineers, Ser. D3 (Infrastructure
Planning and Management) and the Journal of the City Planning Institute of Japan. As a result, we
could not find any studies approaching EcoDRR measures utilizing low/underutilized land generated
by urban shrinkage from the urban planning side. In studies related to location-optimization
planning and disaster prevention, we surveyed studies on relocation from landslide hazard warning
zones to residential guidance zones, residential guidance and disaster risk reduction, and
coordination between location-optimization planning and disaster prevention measures.

(2) We updated the GIS database constructed in FY2020. In addition, we organized the fundamental
part of the simulation model (QoL evaluation, infrastructure maintenance cost estimation, and
environmental impact estimation) to evaluate the effect of green infrastructure introduction in terms
of the triple bottom line (environment, economy, and society). The fundamental part consists of QoL
evaluation, infrastructure maintenance cost estimation, and environmental impact estimation.

(3) We conducted a follow-up QoL survey in FY2020. We designed the questionnaire to analyze
residents' preferences for relocation and QoL. Based on a choice-experiment type questionnaire
corresponding to conjoint analysis, we designed to allow an analysis of the effects of green
infrastructure implementation in terms of QoL. The target area includes seven prefectures in the
Kyushu region, one metropolitan area, and four prefectures in the Kanto region.

In the future, we will use panel data obtained through a QoL questionnaire survey (follow-up
survey) to examine the stability of residents' values toward their living environment. We will also
apply these data to actual cities to analyze the effects of green infrastructure on the living

environment of residents.

ZE R
FEATREA « E 22 T Sl X % 5 8 U - T EEA L O Z R R BT 28198 — L5
Mzaxtge Ui U e L F i —, TR S0 D3 (HARFHE ), Vol.77, No.4, pp.375-
388, 2021
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WoKIRAK - BmETEIZER LT—, #BiEHmERmCEE, Vol.5b6, No.3, pp.587-594, 2021
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4, FHTEHEGR SCE, Vol.b6, No.3, pp.952-959, 2021
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Summary

Online meetings, which used to be a means of communication for limited situations, have
become a major "working place" due to the influence of the Covid-19 disaster. In the meetings, a
variety of activities are taking place, including not only routine reporting, but also
communication including chatting and the exchange of ideas for a long time. However,
compared to face-to-face meetings, online communication is less likely to convey various
non-verbal information such as facial expressions and body language, and a lot of people feel
psychologically burdened when they speak. The purpose of this research is to determine
guidelines for making online meetings a more comfortable place. Specifically, we will quantify
the comfort level of participants in online meetings by automatically analyzing their facial
expressions and the atmosphere of the conversation based on video and audio information of
the participants. Furthermore, by comparing the results with the "concentration" and
"relaxation" levels obtained by EEG measurement devices experimentally worn by the
participants in the same meeting, a model that quantitatively represents how active the
meeting is will be made.

During this research period, we developed software for acquiring participants' facial images
and voice data that can be used in conjunction with common online meeting systems, and
conducted experiments such as facial expression analysis using deep learning based on the
data, as well as estimation of the results of EEG data analysis.

The research was proceeded in the following three steps.

1) Development of a system to cut out facial images of participants from an online conference
system and pass them to an expression analysis tool.

2) Development of a module to output and visualize six emotional parameters (anger,

happiness, sadness, surprise, fear, and disgust) from the received face images using a deep
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learning model capable of facial expression recognition.

3) Experiments to estimate the degree of concentration and relaxation based on the EEG
measurement device data that was experimentally worn in parallel with the acquired face
images, summary and presentation to the public.

As a result, we have shown that it is possible to some extent to estimate participants'
emotions and the degree of concentration and relaxation from facial images in online meetings.
In this year's experiment, the public dataset of Indian movies as the training data was used for
emotion estimation, but the relationship between facial expressions and emotions will depend
on national characteristics, and it will be necessary to create a dataset for Japanese people and

conduct experiments in the future.
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Learning of dynamical models by convolutional neural networks and its

application to motor control
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Summary

Aiming at fast and robust motor control learning, we researched convolutional neural
networks and unsupervised learning. For motor control learning, we first examined the ability
of convolutional neural networks to acquire dynamics of a physical system. We proposed an
experiment where dynamics of a one-dimensional system is expressed as trajectories in
two-dimensional figures. We created a variational auto-encoder model by using two
two-dimensional convolutional neural networks as an encoder and a decoder. The model
learned the figures as input data by a standard stochastic gradient method. To evaluate the
model, we gave parts of trajectories and not the others to the model. The model could
reconstruct the trajectories not only the given parts, but the hidden parts. This means the
model can predict the future of the physical system and suggests the possibility of the use of
convolutional networks to learn dynamics of physical systems.

The result is promising, but we need more experiments, because the physical system used
in our study is too simple. Especially, since the system is one-dimensional, we can use the
two-dimensional convolutional neural networks. For more realistic, two or three dimensional
systems, we need to manage to train three- or four-dimensional convolutional neural networks,
respectively, which are considered to be more hard to train. Furthermore, to use the model for
motor control, the model should learn the reaction of the system against the external force. We
need to find an efficient way to generate data for such training.

We also studied a new unsupervised learning method for the noisy-OR Bayesian networks.
We employ neural variational inference and learning (NVIL), in which intractable posterior
distribution is approximated by the output of a neural network. Both the noisy-OR Bayesian
network and the posterior distribution neural network are optimized to maximize the
variational lower bound of the true log-likelihood. To examine the effectiveness of the proposed
method, we used the MNIST handwritten digit dataset for unsupervised learning of noisy-OR
Bayesian networks. We confirmed that noisy-OR Bayesian networks with up to 128 latent
variables can learn the given dataset using NVIL. Interestingly, the latent variables of the
noisy-OR Bayesian networks learned fragments of digit images as their representation. These
representations are easier to interpret than the representations acquired by sigmoid belief

networks.
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Summary
L Our approach

In this study, building on our research from last year, we explored the theory of machine learning
from the perspective of functional analysis. The contributions of this work are summarized as

follows.

i) We proposed an application of the theory of infinite-dimensional dynamical systems to reservoir
computing, which enables us to attain echo state and separation properties. First, we formulated a
reservoir as a temporally continuous dynamical system with an inertial manifold. Then, we
considered the projection of this system onto the manifold. We proved that the resultant projected
system satisfies both echo state and separation properties. This enabled us to successfully redefine

reservoir computing in a simpler form representing the system of ordinary differential equations.

Second, in 2021, we extended our method developed last year into a new approach applicable to

multi-dimensional input signals. This enables the use of multi-dimensional signal data as an input
to predict a scalar-valued time series. Third, we implemented this method with the Python
programming language, and conducted numerical experiments. As a result of this work, we
successfully identified the preferred configuration and parameters of our model. We have also

reported these results in a conference (list number (iv)).

(ii) We explored supervised learning methods by using a partial differential equation (PDE)-based
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neural network, which we had proposed in the previous year. In this study, we considered the limits
of neural networks by employing the concept of graphons. This enables us to approximately
represent the operation of a neural network in the form of a nonlinear PDE-based optimal control

problem.

In 2021, we studied the universal approximation theory, which is a primary feature of neural
networks. We have summarized this result in a paper which has been submitted for publication and

is currently under review.

Next, we implemented our method with the Python programming language, and conducted
extensive numerical experiments by contracting the implementation to a certain company and with
the aid of our students. Although we successfully implemented our proposed approach, the
experimental results were not suitable in terms of computation time and numerical results.
However, we found that this may be attributed to some extent to the strict restrictions on our model,

which can be relaxed in future work.

(iii) Moreover, we have begun an investigation into some new topics, including a theoretical study of
GAN models, as well as the application of non-cooperative games to dimensionality reduction.

In general, GANs have been observed to involve some instability. Therefore, we first studied GANs
by applying the theory of iterated function systems (IFSs), with which we deduced conditions
sufficient to stabilize the output probability measure of the classical Goodfellow's min-max GAN
(output (vii)). Subsequently, we proposed a method which enables the effective acquisition of a

stable output by using the theory of functional and convex analyses (output (vi)).

Regarding dimensionality reduction, we also worked on a method of topology preservation, which
has recently become an active research topic. We formulated the procedure of dimensionality
reduction as a non-cooperative game between the sample elements. Our method then assures the

existence of Nash equilibria as the output of our model (output(v)).

I1. Progress and overview of the outputs

(i) Outputs : 1 peer-reviewed academic journal, and 1 oral presentation.

This paper, which was published as noted above, presents some of our work from the previous year
on topic (). It focuses on the case of scalar-valued input signals, together with the results of
numerical experiments conducted using the Python programming language. Output (iv) reports the
results of our research conducted in 2021, in which we considered an extension to

multi-dimensional input signal data and conducted corresponding numerical experiments.

(ii) Outputs : 3 oral presentations.
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We submitted a paper to a journal last year on our PDE-based neural network model for multi-class
classification, and the work presently still under review.

Moreover, we submitted our new findings on the universal approximation property in June 2021,
and this work is under review as well. Regarding the latter, we have presented our results at the
annual conferences of the JMS, JSIAM, and IEICE (outputs (1)(i)(ii)).

(iii) Outputs : 3 oral presentations.
We studied the stability of GAN models in theoretical terms, and have reported our results in
conferences (outputs (vi) and (vii)). Moreover, we have proposed the application of non-cooperative

game theory to dimensionality reduction (output (v)).

III. Future work and remaining issues

(i) We intend to address prediction over longer time periods in future work. We will also extract
prerequisites to attain this aim. We also plan to consider possible applications to multi-dimensional

output and transfer learning.

(i1) We plan to resolve the issues raised by the abovementioned numerical experiments conducted in
2021. Concretely speaking, we intend to consider the relaxation of the restrictions imposed on our
model in previous research to confirm the existence of a solution and explore the corresponding

algorithm. Applications to transfer learning may also be considered.

(iii) Regarding GAN methods, we plan to employ the theory of optimal transport to develop a
method to guarantee the theoretical evaluation of the convergence ratio. As for dimensionality
reduction, we are currently developing an algorithm to find the Nash equilibria, which is
guaranteed to converge by the theory of nonlinear functional analysis. In the future, we plan to
address the implementation and the problems of the choice of Nash equilibria, as well as the search

for Pareto-optimal solutions.

To summarize, we have continued our research from the previous year and produced some outputs
in 2021, which have been submitted to several academic journals. However, these works are
currently still under review. Given that review periods for manuscripts in theoretical research fields
are relatively long, we may also submit some of our results to international conferences as well, as

they typically have more definite and shorter periods for review.
We also begun to explore some new research topics in 2021, such as GANs and dimensionality

reduction, and reported some findings along these lines in conferences. We would like to pursue a

deeper investigation of these topics in the near future as well.
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Summary

We applied the Causal Forest method of machine learning to individual data from the
2018 edition of the Japan Securities Dealers Association's “Nationwide Survey of Securities
Investments,” which collects responses from both securities investors and non-investors. To
do so, we use the defined contribution (DC) pension plan membership as objective variable,
financial education as the treatment variable, and the followings as explanatory variables:
risky asset holdings, the value of risky assets, age, gender, the use of NISA, real estate
holdings, the value of total financial assets, and household before-tax revenues. Taking
advantage of the survey’s characteristics, we conduct a full sample analysis as well as
subsample analyses for the two groups of respondents, in order to see possible different
behaviors/ways of thinking with respect to securing the post-retirement livelihood and
preferential tax treatment, which DC pension plans are entitled to.

In the analysis of the full sample, including both securities investors and non-investors,
it was found that the financial education increases the likelihood of the DC pension plan
membership. It was also found that heterogeneity of that effect was detected with respect
to age (the younger the respondent, the greater the effect) and household before-tax
revenues (the higher the revenue, the greater the effect). In the case of the subsample
analysis for non-investors, the overall effect was found that the financial education
increases the likelihood of the DC pension plan membership, but no heterogeneity was
detected for any of the explanatory variables. On the other hand, in the case of investors,

the overall effect was found, as well as heterogeneity of the effect for age (the younger the
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higher) and use of NISA (the effect is higher for the users). In addition, the evidence of
heterogeneity, albeit weak, was also suggested for sex (the effect is higher for females), real
estate holdings (the effect is lower for the holders), the value of real financial assets (the
higher the value, the lower the effect) . However, puzzlingly, it was not detected for the
household before-tax revenues. The comparison of the results for the full sample and two
subsample analyses suggests that the heterogeneity of the financial education effect for
household before-tax revenues detected in the full sample may be due to a kind of “spurious

correlation.”
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Summary

This research aims to examine the influences of historical and cultural background to the law
system in Zhujiang Delta region (Pearl River Delta region). The Zhujiang Delta region in this
research includes Hong Kong, Macau and Southern China area. Hong Kong law which is affected by
British Law, Macao law which is affected by Portuguese Law and Chinese law coexist in this region.
Although Hong Kong, Macao and Southern China are neighboring areas, they have different
economic system. The economic relations between these areas are close; especially Hong Kong is
one of the large global scale stock markets and has a developed international financial market. Also
this region is an important region as it functions as a window of exporting Chinese goods and

importing goods to China.

Since China had accomplished obtaining foreign currency and capital import which were the
goals of the “reform and opening up” policy, China now is shifting the policy focus on
internationalization of the Renminbi (RMB), international expansion for Chinese companies and
solving production surplus in some industries. In order to attain these issues, China introduced the
“Belt and Road Initiative” project in 2013. Hong Kong has showed a positive attitude towards
joining the “Belt and Road Initiative”. In this “Belt and Road Initiative”, Hong Kong is not just a

‘Gateway’, but also expected to act as a ‘Super connector’.

The aims of this research is to clarify the operation of the social system that leading the economy
of China, Macao and Hong Kong and to explore what kind of ingenuity was used under these
historically different law systems. Besides, this research tries to analyze the meaning of legal
culture node from how Western and Asian legal cultures integrated in the research targets within

the research targets.

In the current year, this study focuses on the company law regime and has examined and

researched the influence of British Law Reform on Hong Kong Law.

The following is an example about ‘Directors’ Duty of Care’
In Hong Kong, since there is a practice that directors are often figureheads appointed, a lenient
approach is adopted towards the duty of directors. However, in the modern corporate environment,
the size of the company, the size of business and the roles that companies in the society and the
money invested in company significant economic and social harms to shareholders, creditors,
employees and others could arise as a result of mismanagement of company. Directors have

responsibility to ensure good corporate governance in companies to minimise such harms. In such,
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it is necessary to concern the interests of different stakeholders.

In the UK Companies Act 2006, the most important and discussed Section 172 was set out. In
UK, the codification of directors’ duties has been discussed for about a Century. Section 172 was
well evaluated for its success to improve corporate governance. However, it was criticized for the
practical reality as it required concerns on the influence to local community and environment
during decision making. The reason is section 172 left expose to opportunistic legal challenges from

activist shareholders to challenge directors and may intimidate directors’ decision making.

Since Hong Kong was the colony of UK, it is a fact that Hong Kong’s corporate legal framework
has traditionally mirrored that of the UK. However, Hong Kong was gradually developed mainly
into a financial centre and UK Companies Act seemed no longer suitable for the situation of Hong
Kong society. Towards this, even in Hong Kong, from the view of corporate governance, codification
of directors’ duty like the section 172 UK Companies Act is good for employees who provide services
or goods to companies and other parties such as creditors, suppliers and even the local community.
However, even there was a reform on the Hong Kong’s Companies Ordinance in 2014; the idea of

UK Companies Act 2006 section 172 being included in the ordinance was postponed.

Furthermore, in this year, this study has analyzed academic articles related to
family-controlled firms and non-family firms and found out that, first, family-controlled firms have
less remuneration committee and nomination committee than non-family firms; second, most of the

listed companies in Hong Kong are family controlled firms and have long history.

From here onwards, this study is going to further examine the legal framework and the forms

of family control among corporate management in Hong Kong.
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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 2021, 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 “Waste-to-Energy Feasibility Assessment in the Purview of Governance Potential:
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Points to be Considered in Dhaka City, Md. Shoriful, Alam Mondal, Hidetoshi Kitawaki, The 32nd
Annual Conference of JSMCWM/3RINCs Autumn 2021” held on October 25th, 2021. 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 2021 because of the reduction of research work on WtE. For
example, compost demand analysis in Morocco. 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 unfortunately was approved. The authors
nevertheless wish to continue such endeavor to enhance WtE in developing countries. The authors
are planning to continue to prepare a new proposal which 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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BRIEICHOWTHICIA L7z ECEMORIEE ST, 1o, AFEREII~ LV U FEFICHESE, B
FERFPOMIEAT N2 XI5 &7 2 BRI TRk A ] O &R 215 C 3 L 72 GRIRE 5 : TU2021-028)
BRI, FEE SV EBR B RE 24 RERRTD D OB LVES) - fGE - 2RO 7 = A VR LU
B H OFOKUANOIE IR L2, EBRIX, 9:00~12:00 £7-1%. 13:00~16:00 OEERIH (23 L 7=,

BIEEH

DI (HR) : BEBICT 4 AR—HLEm (T —t o —, BANSEME) &AL, M
X 0B L7 0ER (bedside monitor BSM-3400, H AL ALY /BB LT,

BARME (ABP) : A FHIBICENRE & h—42 258 L C, WARNREGE#EFEMm /7% (Finometer, Finapres
Medical Systems #1:8¢) |2 & 0 —H4g D EHFL ORI E 21T > 7=,

SRHBIE (Vo) - FREE (RR) « FERHEKR CO243E (Per COy) : FFAH ALRBUA OB~ A 7 25
AL (DiESAMREBEA~ A7, I MNEREALR) | MERAHEE (=7 rE=% AC-310s, 7
NERFEEALRD) X HIE LT,

EHaghiR (BA) - NEEEIR (ICA) OMERR L OEHMFHE : 13MHz DY =7 7’1 —7 % i 2 7= &
B Ky 77— (Vivid i, GE Medical Systems #1:8) ZfH L. 71 BA 3 X O] ICA DI E AR &
OV i 2 1 E L7z, B (Brightness) &— K& ffif] LT BA B LV ICA DMERDT — X % Hifs
L. [FIRFIZ/7 OV A Ry 75 —F— RIZT BA B LW ICA OB MFHEDT — 2 ZBfF Lz, 7r—7
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DRV Y a AT—EICHR G, BEHASAED 60 FiZ7ed XHICEEI T2, ZhbOflEIX, BA
AR 2 3em~5em AL ONLE T, ICA IXEHER I 7> & lem~1.5em N OALE TEAILENAT -
Too Fo, RUEZ, HoREEEAETHEHESR TITo72,

FEERE (Go/No-Go #RRE) : BAnBEREIX. FEATHERERTAM A FH STV % Go/No-Go i 2 F VW CHlE
L7z, AL, WRE OB EICRE SN a0 Vo — 2 EE O DRI R GREIESE) 7
1 R S, 20%, B OREEIIFEOELTE) £id. IS GEfaE-ixry s
7 EDIEFE) BNERSNTZ, WREL, ENRIEAERINTSHE, v~V ADERY V&2 HEFORE
THREZRR Y BRI L, AR A R R SNTHAIE, WA LW E S iIcfiraniz, AgED
FREFAITRIELIS 60 [A] (REAHIEK 30 [B1, FEREAUMIR 30 [B]) & U7z, GRAEREIX. AERDRIRIC X 5 1F
B DB LR F K OGRS DO IEE RN OFHME Lz, SREPORBNIEI L L, b, 78
HROKEL F/NRICT 572010, #RE 1L, FBRE L35 HICEREIORE L, AE-—EOME % +47
AT 7e ETHEBRIZSIM LT,

KA MENEBERERTE (p FMD) : JIEEZIIMNEML & LT, 2 M OZFRREFT BA O /& £8F L Ot
B A RER, 7 % WV T+250 mmHg O£ CRilEZ 5 4y EBEM L7z, F1 7 DB 30 Foins o ]
TE & BB L. BRIMmARHL 3 0% £ CHIEAIT > 72, p FMD 1L, Z§HEED 5 0 7 [E OB 3 43l & T Lk
BIROFERMETLERL VM L7 (p FMD (%) = (BRifBAAE O RIS R FRRE g 2E) [
LRI Y M8 £ X 100) .

B4 N B EERREE (¢ FMD) : JHIEEBNINEME & LTz, 2 20RO T ICA o & £R L Ok
M A E D%, 30 VM O A m IREE T AWM N S, E Dtk 3 3 CHENEZ1T 572, EIRIEHT AW A
I, ERE CO H A (100%) & ZER DA T A % H T Per CO DN LEFHIRFDAE A H+9 mmHg HEN7-5%
RRICAIN U7z, F72. EREED AW ADERZ Per CO % 5 BLINIC BAEE £ THEIMESE 5720, A b
J — L TR OFFIL[E1$ % 20 [BHSHEH] L7z, ¢ FMD 1%, Ze8in 5 @i A A& T 34y
% ETOHM ICA O KIMENIEE I VM L7 (c FMD (%) = (COAMKET 3 /0t £ ToRckil
ER-HRPEY M) 1L M & AR X 100)

EBRFIR

ARFEBRERHATE Y 1 BEMUNIC, #5805 RMERIES O EB) IR R E D720, i KR E
(MVC) (2 X2 MERIEZ1T 7o MVC I, 1 pHOREZHA 3 I%EH L, & 0k KE 2 RERE
ELTERA L, RBFEICIW T, #BRE X, #EEIRT (Pre) OFEERE - p FMD - ¢ FMD OJIE A JIHIC
Toleth, R 74— R 7 BHWEETIZL DA v &2 — S VEEES 7 2 k2L (25%MVC % Rk
fEPREE) 2 7 HIRE 1 iy X4 By b)) 2FIT U, EEE T 555% (Post5), B T 60 43% (Post 60)
(AR RERS LN, pFMD - ¢ FMD OHIlE &2 FREE RN L7, 7238, EBREO=RIL 24CITH— L7c, &
WHZEIZF T D EE 7 1 b bk, FRENERRE DS TUHE L7 FR 2 D JeATAIFZEIZ HE Uz,

T — & 58

HR. ABP. Vg, RR, Per CO, DT — XL, 1kHz TH > 7 U 7 L, 7T u /-5 V% )VAE#E (Power Lab
16 s; ADInstruments #-8) ZHWTEBRED S—VF L a L Ea—F —IRFL, &7 T4 T &
1To7=, ABP ITELEMIME (MAP) Z8H Lz, ZHOEHEEEB X, A ¥ — UigiEs 7 o
b VR TIE, Aty oRER T L OREF OREZO 150, BEilLE N RS RERR AR TlI 22y
(2 7)) I X OEREET A AR (30 ) OFEAREME L Lz, ICA OMmER T KOk iE
I, AIERFOENE %2 % v 7' F xR v 7 A (The Epiphan Capture Tool, Epiphan Systems #1:%) % H\\C,
KREONX—VFNarEa—Z—lET 4774 VE L TRFE LT, £ LT, BERBGET 0 7
Z I (version 2.0.1, S-13037, 77 H#as T 345 & FV T 30Hz TH#AT L 7%, 1 I EHI L, T D%,
QEET 4B ) T Ta A (WRAET 4 V& —3 LU Savitzky-Golay V18t~ 4 V& —) #fEH L
TITANHE = EIToT2, ICA T =T LA bk, MR ESk, mE, FHMmisE 2 Hnc, &
HL7e (=7 A F=4FEMiiEE [ BRmER), ICA OMMEEIL, BIIRMELR, 5 jkE
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FE A2 FWWCHE L7z [ICA MM itE= MR X (&) 2X EHIMFHEHEE], ICA 227 X v A,
ICA I E % MAP TR Z & THRE Lz, A ¥ — LHREE 7' o b 2 /Lo ICA ORIET — X
X, Aty hOHRER T X OREF OR% O 1 55O EEE Az,

BA ORI L ONMLIEHE X, ICA L RO HIET, 1 BEOEHEOR T E 7 o v 2 ) o TR 21T
ST FTEBAY =T LA MIBWTH, ICA S =7 LA hEFAEOFERZTAWCTEH L, K -
I PN R R RERR AT TP O, BA O LZERIFIME B L OLERIF L = 7 LA MIZEIF 2 25 O il & £
L. ICA OLEFMERE LOLEFRFY =7 LA MILER 2 pMohREziHA Lz, 72, BA
BIOICA DRKMERL LORKY =7 LA M, B 7%, 7X@y A arfligg 3 4
TORKMEEHRMA Lz, =7 A MR NmEAEL, EBRBIRO 7 7 fffikth . F 721 m R 7 A A
WBED G, RRMAEIREAZSIEEZ 5 EComfEs LTERML, BEHAMEZEALIE L, (&~
=7 LA MR FEfE= 212 (Xi+1-xi) + (yi+tl-yi) + (xi+l-xi) (yi-z) Dix=Fef, y= ERBighiRo b 7 fi#
Wi, ETE KRBT AAGRISBAEN S DY =T LA b, =L O =7 LA ), pFMD B LW
c FMD (%, ZFREMERE L O KMERE AT, ZRENHEH L7z [FMD= (g KMER-Z 5
MERE) 12251 A5 2% X 100], Normalized p FMD 3 X 0% normalized ¢ FMD (%, p FMD & Xt ¢c FMD
T LA MR T ERE TR Z & TRHME L7 (normalized FMD=FMD /> = 7 L b #h#p FEfb <
10000) ,

WL EHFRAT

UL, A ORI E AR 22 CERGE L, SERHBRIZI, #EEH#ENT Y 7 b o =7 (IBM SPSS Statistics
Ver. 27, International Business Machines #-84) % fv 7=, JEEhH ORIEEE - PR - IMIEBREIRE J L ONE
FHiT% D Go/No-Go FRE D SUGHFE] « IEA %, p FMD, ¢ FMD ORI, MV LOH 5 — ol E o
M AR ORI L=, IIZ T, B AE NS RERR A O IR - JEERENREIX, MV IR L O H D ookl
YR & FAV T, FFAf L 7=[Time (Pre - Post5 - Post 60) X CO, (Z#flF « CO Eafi) 1. EmHricds
VT, Mauchly OERIEPERREIZ L 0 E 08t 2 MR L2, FIEXA B Th > 728412, Bonferroni (2
LD FRREEIT T2, T, EENC L 2D FBEIHEEE O UE2h F & M i 45 PN R AR EE & 72 (3R 1 5 PN R i
HE & OREME L, BT Y v OFBMRE AR VTR L 7=, A E KR 5% A & L7,

2. WFZERRE IS L OB OB

WFFEETE Cld, BHFEE R NERES 1 04 DRETETH-T2), FHELEOEWHIFTH 70T
i E OWERE DY 7 b— FISTERD o, £ 2 TAHREEIT, FEH G 13 4 ORED AT,
ZOFERNGREE G IZEER T 2N IZOWTE L O, Z OWFIEREIR O IEENIC L 538
R REUCGE D AT M I N B RE AN B L 22\ & OFE RN 2 Do, ARRERIL. P iMEEIC5m
TETHD,

ESVAS LR I

AV E—SNVREEE) 1 b VRROEER - FEKENRR R L OYIXIEER B R

HR B L U'MAP (X, &t v hOmEBEHF L (P<0.050 35X OP<0.007), A ¥ —LZEiT5b
KRBT 2 E FIREOEE KT L (@ll, P=1.000), —5 T, VEB X PerCO L, EH) 7 1
FavZzmE L CEB{E Ly - 7= (P=1.000 3 L O P<0.459),

Kty boEB R, ZZEREE L i L CICA AR L2 (P<0.037), L2>L. ICA BMImjE &1L 1
o FHOEB TR TOREMLZA (P = 0.015), ICA DEMMEEER I Nav X7 X2 v T
LA METEE) 7 e b2 X a2 kil s no7z (P=0.054 35X O°P = 0.070,P = 0.313),

A EE R
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Go/No-Go #REE D FUGKFRIIE, A > # —VAERES) 2 L ¥ Post 5 THEME L7225 (Pre vs. Post 5, 401.3
+38.2ms vs. 380.2+32.1 ms, P = 0.009) ., Post 60 TiX Pre & kbl L C2iL 72 A > 7= (Pre vs. Post 60, 401.3
+38.2ms vs. 390.9+36.0 ms, P = 0.543), — 5 T, Go/No-Go iR D EZAZRIL, A X — LR TESE) I
EDEMIBIE SN o7 (P=0.121),

RAE M N S RE R

BA OZLEIFIMERE L OVLEIEY =7 LA NETo, B 7% O BA O RIMERES L ORKY =
TLA N =7 LA MR T, RRMEIBRINE 2R3 £ TORMIE, EBRT% TEL Lo
7= (P > 0.057), pFMD |31 > & —/UfEER) 7' 1o h a2 k> TEE L2 ho7- (P=0432), p
FMD %> =7 Lo b alifg FifE CIEM L L 7= Normalized p FMD IZ3B W C b AIEETH - 7= (P = 0.629) ,

Jidd 1 & PN i B AR 2

b i PN BB RERR A 1 0> 30 BRI D CO AfmifiliiL, EEIFTZ DA CRIFEE Th o772 (P=0.715; %
3). FEBR. AMIMAE N EFERERR A DL FRRE O CO AfifiF £ TD PerCO; DA L EIZ AR IR/ S
727> 7= (Pre vs. Post 5 vs. Post 60, +9.8 1.4 mmHg vs. +9.6 =0.9 mmHg vs. +9.5+0.8 mmHg, P = 0.761) ,
ICA DLFRIFIMERI LOLFF =7 LA hETo, COAMTED ICA DERRKMERL L OHERK =7
VA R, =7 bAoA MR T, SRRMEILRIGE 2R3 £ TORFMIL, E#Fi% T2k Lol
(P > 0.175),

pFMD &[EIERIZ, ¢ FMD & A % — S LHUREE) 7 1 2Ll k> T Lo 72 (P = 0.440),
CFMD % =7 L+ b FinfE CIE#E L7- Normalized ¢ FMD (238 C b | [AEE T - 7= (P =0.920),

FREIBEEE & RAY - MM PN R EREE & oD BEELE
BN DIEBENE I T HHRHI7e Go/No-Go iRE D FUGKEH D ZE{k & Normalized p FMD % 7213,
Normalized c FMD O 24k & ORI IZH B2 BRIEITRO 2o 7- (P=0.382 B X TUVP =0.095),

ERR5)

AHFFRIZRBNT, @D A & — S UHEE 7 1 b 2uic k0 AR I TS D — 7, M AE N
FHREIRZE L. EBADING 2 50/8F5 A —Z —DOZAVITHEFHHIBEIEDGRD SR> 72,
THRHOFERNG | EPEOEENIC X DRREIEEEE D TTHEIT, AX I PN R FERE L BEEL U Za\ N R REME DS RIS
ST, TNDORERIT, FLOTEANMEEICERTETH D, FLHEMELIToTEBY, 2656
IELLF OGRS E LTREL TN D,

3. A1 OBFFRICI % R £ 72 AR

Lt MRIOFHE L5 0 1B IS O AR & R A IR A AR RE T
CANWTHRAIL TN, ZOBICHE, BIRESEDS L 7 Az LT, BHRIESEDIEH %
ERESTHUER DD, Fio. ML E fIE X ORdEME, Selfish Brain (7 (1 HEiEH <
2 R R OB S BIRIE SN % 3 3R 3 2 &, B3I ITNebERE GEBIZ M)
R 7=, WOERISE Y 70 (I SULRHE) AIEREEITH L3 5) (B 5 s
FEREDEREZW ST LIV, TOAICHE, TEREICR <, BERED WAL THIZEICIR Y Al
LT ER B B,

Summary

One of the important physiological responses during exercise is an increase in arterial blood

pressure (exercise pressor reflex) via the autonomic nervous system. This physiological
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response 1s indispensable for properly supplying blood flow to vital organs such as exercising
muscles. Furthermore, it has a role as a circulatory stimulus during exercise, such as the shear
rate on the blood vessel wall and contributing to the improvement of arteriosclerosis by
enhancing vascular endothelial function and consequently contributes to reducing the risk of
developing cardiovascular disease. In contrast, there is concern that the pressor response
increases circulatory stress such as vascular wall pressure in the circulatory system, and as a
result, increases the risk of developing cardiovascular disease. In fact, it is known that the
exercise pressor reflex increases in elderly people and hypertensive patients, and it is a limiting
factor in exercise therapy such as avoiding high-intensity exercise accompanied by an excessive
increase in blood pressure. Under this background, we clarify how individual differences in
exercise pressor reflex affect the positive and negative effects of exercise in the cerebral
circulatory system as well as the cardiovascular system. Unfortunately, we examined only
thirteen subjects in the present study because of COVID-19, and consequently, we could not
identify the effect of individual differences in exercise pressor reflex on the cardiovascular
system during exercise. For this investigation, thus, we investigated the cerebral circulatory
mechanism, especially cerebral endothelial function, during a transient exercise with exercise
pressor reflex, interval handgrip exercise protocol, which has been demonstrated to enhance
cognitive function to identify an effect of cerebral regulatory function on cognitive function
during exercise. We hypothesized that cerebrovascular endothelial function contributes to the
enhancement of cognitive function due to transient exercise. The main findings of the present
study are that the transient interval handgrip exercise protocol enhanced cognitive function,
while cerebrovascular endothelial function does not change, and thus we could not find a
statistical association between changes in these two parameters in individuals. These results
suggest that the enhancement of cognitive function due to transient exercise may not be related
to cerebrovascular endothelial function. We believe that this finding provides important
insights in establishing effective exercise therapies for improving cognitive function. However,
we need further investigations (more subjects) to identify the effect of individual differences in

exercise pressor reflex on cerebral and cardiovascular responses during exercise.
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Bk 2R U7z 1,4-U A4V AIC BT A W EMESE &
BT BE SR D i A

Evaluation of limitation concentration and effect of trace elements on the
biological 1,4-dioxane removal process using bacterial pure culture.

WFEAEHE R fn— TS e R

WFZEIe 2021 427 A 1 H~2022 43 A 15 H
XF—U—FK,/01,4-A4FH% > 1,4-dioxane

DLy biodegradation
@FEAK LB wastewater treatment
@I HE trace elements
®FE R main elements

2021 4 E A2 14E 72,000,000 [

WHIEFER FaB KO NEERER
A LR
(D Effect of nitrogen, phosphorus, and sulfur on the start-up of a biological
1,4-dioxane removal process using Pseudonocardia sp. D17. Biochemical
Engineering Journal 176 2021 4 12 A
FRER (DEHEKER)
@1,4- VA FH o RRIZIBT S A
2021410 H (A 74 )
@1,4 TA XY &SR DIREMERITIIT D o fENE & AW O, % 56 [HH
AKBREEFRFS 2022403 A (A 74 Y)
D1,4- VA XY L REORR LA FEOTA, 5 56 [HHAKEREFSHES 2022
F03H (FrIA40)

FE & RIS TE O MERA L 565 57 [A] A AKLE Y 2

BB

WFFERGE R K Ok SR O A2

1. BFEFE

IR EDT D, BERCEWEIC L DREFE L IET20ER’H 5, 1,445V
ISR FERERS (IARC) T2BIZT 7 Siv, A~DFT AMERELONHILFWE TH D, Z
D 1,4 VF XV N L HBREF YT, HRASEOPFHE CHRAEIN TR Y, KEIZRB T 5 8EKIEO
FHATIL, 4864 MU D H B 21% T 1,4- VAT o ST % (Adamson et al., 2017), 1,4-
UAXV UATKICHMCOIETOTVEE TH D 2 Enh . BER LR R SR x R BULICE
TWo, ZO7H, 1, 4-VAF V2350t FWEZRO W HOFT LG NG, 14- V4% a5
DHOKDBPEH SN D AREMER H D, o T, FILFELHITBNT, 1,4V FF 250k %,
OIS D HAMBHE N LETH 5,

— 0. 1,4 VA X ATES RO EME TH D Z ENMOLN TN D, (LFRIEICEE S AR
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PERBR Tl R 0% TH Y BE OEMUITIIDMPINETH L Z LRI TS, FEHH
X, 1,44V 2B TE DREHREOFHIZOWTHRFTZ1T> T Y, Afipia sp. D1 ¥k,
Pseudonocardia sp. D17 #k % W T2 JEKLBEICHOW T, ZOR[EEM%EZ R L T\ 5,

TS RRERE & W TR 2 E LT 212l HERFIcE £ sMEc#E  (Fe, Cu, Zn, Co,
Mn, Ni, Mo, Se, B) BX O EZELH (N,P,S) OREZEIIONVTHETILERHD, LNLA
Do, ZNHILFEOLEMN, FARIRESMIZET 28 ITE, K2, FEuR OB IR AYEH
WCEEFGTLHRERBER TH L LEZEX N, WMEILCHRRERMFL Y BIHRFTLO20ENH L &5
bbb,

Z ZCARMIIETIL, 1,4- VA% 03 CTd 5 Pseudonocardia sp. D17 1% VN 7o HEZ/K LB R
IZBWT, FHETRRENBLETREICOWTRELTI I 2L & L,

2. BFEERER L OREOHME

AWFFE T, Pseudonocardia sp. D17 #4812 L 5 1,4-V A4 K4 VAR 27 A DN EIFRFIZE 1T 5 N,
P, STEELRMFICOWTHF L, K E LT, 14-UF XV U 2 RHBFE T2 A K ZE AW
oo LA-UAFH U REIT 20mg LT O—ESMFE L, P#ilFRFEERTIX N=5mg L?, S=225mgL*®
T, PIREEA 1.0, 04, 0.1mg Lt & L7z, NilBREERCIE P=0.4 mg L, S=22.5mg Lt D5
T, NJRE%A 5.0, 20, 1.0mgL? & L7z, SHIFREERTILP=04mgL?, N=5mgLtDO5MHT, SiE
JE% 225, 1.0, 0.1mgLt& L, 9 DO5M CHIRAER AT 72, iR & LT, Pseudonocardia
sp.D17 Bk ®IE 2R Y =F Lo 7 ) =m—1 (PEG) ZD & /L TAFEEE L, BRRICEA L6
DERAWE, EFEEE UL, JOSBRE 1ULOT 7 IV T 7 2—%H0n, VT 7 X2 —RIcfk
AR Z 5% RIE L, OMEIL Y +—% =T % 7> MW TOKIRA 25°CTHERF L7, 8N pH
IEpH =2 b —F —%2 kb U O LKEEKR T 7.2 IR LTz, 14-P A4 F Y 00 ik
LTI, ~y FAR—=ZAGCIMS IEIZ L E&E LTz,

14-2 A % BMEREIC M AT H e R OB 2l L7, P HIROZEIZ >\ TIE, 1.0, 04
mg-P Lt D&METIE, ThZIERRRA D 26, 21 H BICHEAKRYEE (0.5 mg LY A4 5 4L
HKEZ&7-, —J7. 01 mg-P LT Cix, 30 HHDOMHEK 1,4-U4F T BEFT12mg LT THY
M ER CE o Tz, IO OREENS PRI IL 04 mg L1 2NEIETH D &1 LT,
F 72, P HIFREER & FIFRIC, N B L O S IREEHIRMEBR 21T > 72, £ DOfER. 20 mg-N L2, 0.1 mg-S L
WEIETHD Z ERP LN oT, IHIT, FRBRTHRIMERZEE X P, N, S OREEESRMN
TN TR A2 i U 7o fE . GEHRBHAA 20 H BICALERKD 1,4- VA4 F 5 AN 033 mg LT &7
V. PEAKEEE AR L, £ OBREE LT AR D R S 7z,

INHORERNG . LA-UA T U (A 1,4-U AT URE 20 mg LY (2B 5 EE TR
TEPESAFIE P=0.4mg LY, N=2.0mg Lt S=0.1mgLiANHWIETHDZ EIRENT,

3. SHOMRITKIT HFEE T IIHEA

AWFZETIE, 1,4-V A%V U0 RE T D Pseudonocardia sp. D17 #% PEG 7 /W55 E &4k
L. FIHT2Z2 T4V VKA REMICIEETE DL Z L 2R LTS, blt, FH
TR THDHN, PBLOSREAZNENHIRT 2RBROMSLITHKI L, LE LAV ERE 2 15
D1 DHITTHEDREFRM I DN Lz, 4%, KMiEILHE (Fe, Cu, Zn, Co, Mn, Ni, Mo, Se, B)
2T D HIBRE AL TN 2 MR B 03, ARIEM L7z FELRHROMA L &12, +7I123k
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MARE T D B2 bLD, B E LT, M cRHIBREER T3 pg Lt & 5 (KIRE T otk
BRPMETH Y, AElFEk Lo FEeRRBR L0 (Fimg L) K0 s 22 alBisg o & s 228
Thbd, GRBEKORBICRIAT 2 K22 TEBMAKEZRNDZ L0, 7 —0 T — A2 RET D72
CHEBRIRREABZ DL TRHIGTED EBZ LD, A5k, 2D ORIMEREE O 2 D T <
TETH D,

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.
Pollution by 1,4-dioxane has been frequently found in various water bodies due to its persistence in aquatic
environments. 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 drinking water with
1,4-dioxane levels above the health-based reference concentration of 0.35 pg L. 1,4-Dioxane is utilized in
chemical industries and contained in lacquers, paints, and pesticides as a stabilizer or solvent. The effluent
from such kinds of factory including 1,4-dioxane and 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 and groundwater contamination.

In 2012, the effluent 1,4-dioxane standard for WWTP which limits its discharge in effluent to 0.5 mg L™*
was applied in Japan. The advanced oxidation process (AOP) is one of the effective treatment way to
decompose 1,4-dioxane in the wastewater. However, large amounts of chemicals such as hydrogen peroxide
and energy for the ozone generator and ultraviolet lamps are required, entailing high operating costs. On the
other hand, biological treatment process is cost effective way to remove 1,4-dioxane from wastewater.
However, 1,4-dioxane is persistent against biodegradation in general. Althoughl,4-dioxane cannot be
degraded by activated sludge, some kind of microorganisms having 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.

In our previous works, the authors developed biological wastewater treatment systems using pure cultures
of 1,4-dioxane-degrading bacteria, Afipia sp. D1, and Pesudonocardia sp. D17, which were entrapped in gel
carriers.

In the present study, we focused on the start-up time of the bioreactor, which is required sufficient amount
of main elements for growth, and evaluated the effect of the concentration of main elements on the
1,4-removal performance. Although these treatment experiments were performed using model wastewater
containing excess amounts of essential nutrients(e.g., more than 50 mg L™ of nitrogen and 45 mg L of
phosphorus), some types of actual 1,4-dioxane-containing wastewater may contain insufficient amounts of
the essential nutrients for bacterial growth and metabolisms. In this report, we evaluated the effect of the
concentration of nitrogen, phosphorus, and sulfur on the 1,4-dioxane removal performance of a biological
wastewater treatment system using gel-entrapped Pesudonocardia sp. D17, especially focusing on the

start-up period.
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Polyethylene glycol (PEG) gel was used for immobilization of Pseudonocardia sp. D17. Cylindrical-type
bioreactors were used for all continuous feeding tests using different conditions of influent. The volume of
the bioreactor was 1440 mL and 216 mL of gel carriers was placed inside the bioreactor (packing ratio, 15%).

Consequently, it was experimentally shown that the feed of the essential nutrients at the ratio of
1,4-dioxane: N: P: S equal to 20: 2.0: 0.4: 0.1 enabled the quick start-up. These quantitative data are useful
parameters for properly controlling the concentrations of essential nutrients to achieve good and stable

treatment performance by the bioreactor, possibly leading to cost reduction.
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Development of rare sugar-graphene hybrid materials and their
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Summary

We attempted to develop new materials that can be applied to cancer treatment and
nano-inspection device using a rare sugar that, is known as useful sugar, have many unique
functions such as antioxidant action, inhibition of cancer cell growth, and function of control sugar
level in the blood for application in biological field (molecular biology, medicine, pharmacy and so
on). Rare sugars are defined as monosaccharides and their derivatives being rarely in nature by
International Society of Rare Sugars. D-psicose, D-allose and D-tagatose are representative of rare
sugars.

This study, we investigated synthesis and cytotoxicity of rare sugar functionalized graphene
oxide (RSfGO). We have synthesized RSfGOs by reduction of graphene oxide with a rare sugar by
high volume chemical synthesis system (chemistplaza) and analyzed their surface states by Raman
spectroscopy, x-ray photoelectron spectroscopy (XPS), Fourier transform infrared spectroscopy
(FT-IR), and ultraviolet-visible absorption spectroscopy (UV-vis). G/D ratio of Raman spectrum
graph and transition of absorbance spectrum of UV-vis suggested reduction of GO, therefore, we
have successfully synthesized RSfGOs that are created by reduction and modification of GO using
rare sugars. We measured biocompatibility and cytotoxicity of RSfGOs by drawing growth curve,
alamar blue test and hemolysis activity test with red blood cell (from sheep blood), bacteria
(Escherichia coli JM 109 and Bacillus subtilis JCM1465) and human multiple myeloma cell (IM-9
cells). It have been shown that RSfGO inhibited growth of £. coli and IM-9 cell, whereas RSfGO
showed high biocompatibility to red blood cell. Even more very interesting, it was demonstrated
that RSfGO has a completely different effect against cell growth due to the difference in the rare
sugars as side chains.

Based on the acquired data, we held meetings with collaborators Dr. Mohamed Sheikh
Mohamed, who has a lot of knowledge and experiences on DDS-related research, and Dr.
Yoshinori Nakajima, who has a lot of knowledge and experiences on electrochemical devices
development, to discuss future applications on cancer treatment and development of
nano-inspection devices.

The results obtained from the research conducted using this grant are indispensable data for

the future development of this research, and were very meaningful.
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Summary

This research is aimed at shining light relationship between the Chinese Students Association
in Japan (CSAJ), a unified organization of Chinese students across Japan, and respective
Japanese Communist Party (JCP) and the Chinese Communist Party (CCP), in the early Cold
War. Until now, the relationships between these groups has not been entirely clear, due to
restricted access to historical materials.

The above research draws from collections of related historical materials and interview surveys.
Analyzed materials include contents from the institutional newspaper of CSAJ “Chinese
Students’ Press in Japan”, memoirs of the members of JCP, CCP, CSAJ, as well as materials
Ministry of Foreign Affairs Archive of the Republic of China (ROC) and the People's Republic of
China (PRC). The following is a summary of the conclusions drawn from the above.

First, it became clear that CSAdJ began to receive guidance from the JCP in the latter half of
1948. In 1952, it also began receiving guidance from the Committee of Overseas Chinese Affairs
of the People’s Republic of China (PRC).

From 1950, some members of CSAJ had withdrawn, due to their work activities in the
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Government of the ROC. The CSAJ thus took measures in response to strengthen relations
with overseas Chinese groups in Japan. An analysis of the articles in the “Chinese Students’
Press in Japan” also recorded changes in the relationship between CSAJ and non-student
groups, such as overseas Chinese groups in Japan and Chinese-related groups in Japan.
Furthermore, in the articles from the “Chinese Students’ Press in Japan” from 1950 to 1957,
the percentage of articles related to China decreased by more than 20% compared to 1947 to
1949, i.e. before the founding of the PRC. This may be due to core members in charge of editing
the newspaper during the previous period, who were also members of the JCP, having returned
to China. This left the CSAJ without members who could understand both Japan and China’s
language and political situation.

As the early Cold War progressed in the latter half of the 1950s, the JCP and CCP were no
longer able to properly edit the “Chinese Students’ Press in Japan” and give guidance to CSAJ.
As a result, CSAJ virtually stopped its activities by the summer of 1957.

After the founding of the PRC, and especially after 1953, most of the members of CSAJ,
including those from Taiwan, returned to mainland China. Many of the former Chinese
overseas students in Japan who returned to the PRC either immediately or eventually engaged
in Japan-related work in various fields of the Chinese government immediately after returning
to China. Their activities particularly increased after 1972, when Japan and the PRC
normalized diplomatic relations. At the same time, many of the former members of CSAJ who
remained in Japan also participated in the activities of Chinese-related organizations, such as
the Overseas Chinese General Assembly and the Japan-China Friendship Association after
graduating from university or high school. These members often cooperated with the PRC

government's work with Japan, and worked to improve Japan-China relations.
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Genetic Analysis of Sri Lankan Rice to Improve Grain Yield and Zn Biofortification
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1. WHEHIE

AR TIE, AV T AOA FBBERD 5 BREHZRRH L LTRAY T o E NSRRI C %

TE ST 192 RO BIE T RUER 2 KA S — 7 > 22 X0 B U, IR L Oigh I sh== 12 B b
55 7 NUA KRBT 21T O, 2LV, AU T 0B OBEER D O EMER K ORI
ENENTBEEROBEKE ZN O 26T 2B ENEREZFET LI LA HNET 2,
MEARER I Tl 192 RO A 7225 DNA 24t L, ity —7 9 —I2 L 5 GRAS-Di £Hiic
£V 0.5Gb #J 50,000 & O—HEIELRUERZTAF L, 7/ LU A REEMATIC WS 720D 192 Rt
DB T HEREZIMHT L Z L2 TEL Ve, £72, 192 ZOWENT —X &2 AV T T, 4%
FFICBIT AWM AR IO 4 FUBERITIHFFERFTENENATHGT 222 TEL TV, 2
DOFRHT S WEM A7 DT IH R RE R E A X R BT 5 & & blc, ZOREICEE
T RS OREEEITO LB HNE LT e, L LAann, Biilaa oA b ARG GE R
MHARE R Z > HTHRRY | WEOWEMGIRBFERHICEMIND 2 ENRNoTe, EDID, AU T
> H EST IR TR AT & etk U7 B CRFZEEHBI 2 85 L 7=,

2. BFgeRE I X O o

AR E OB T, EMETIC HARENCTEIS AR A Y 7 U DFEDOA R 96 Zifia, AU T H
[E ST FEHEAIFIE T & 3R C®IE L7z, 2D 96 Zfin b, I —4 2 212 X 0 4 %45 TR 500 Mbp,
96 R#L TEHK 56 Gbp OEFIEHR A HfG L TV 2D, AL G IEMHIRIC L 0 B2 2 ) T v A R8s
EIROBAFIIARTRETH -T2 b, 2D 96 R el LTHWS Z &L Lz,

BEHLOHRTIX, 2 FEHOFIETAY 7 2 h OA FBIEEIROBHEERNT 21T > 72, —2IE,
WA S — 2 o AT TR DI TV D 56 Gbp OELHIE A D | BsEfFATIC VS 57,872 fHO—1
LM U, S OIS A tiz, 96 Rt D siEiEa STRUCTURE ver.2.3.4 (2 XV fif
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BrU7z, SIS HEHETH D LnPD O S DIEAETH L AK DR KENS, ZDORY) T
A RBISEIROEML 2 DDV T AL —IZKBSNDZ EaWONI LT, 2055, BEEDA 2R
FESATRINS, 2D 25D 7 T AHX —X Indica & Aus THDHEEZ BT,

WICZOB O E LT, BEROBGET-OT VLS AR Uz, Bk, kif, kid, M, 7
I —RAEER ENESCHEICHED L REREZH#ET 5BEFTN L OFRE SN TWD, SEIT,
ZOHT 19 [l OBERF DEAR A PCRIE TN, 96 ZAHIZDOWT 19 BinF OBEZ R A T~ T
LA, BIBTICESTT VILVOMBEN R D Z ERH LN o7z, GW2, SRS3, TGW6, WXI
TILH—DT LA DB LI SN o le—T7  ZR U DOBETTIE2 DT LV ST,
F7o. qSST TIL 3O T LMD ST, BRI A FHEC 96 R D 7 T A X —ffr & 1772 o7
LA 2007 FAEZ—IZKRNSINDEZEPHALNERSTL, 2OV TAZ—HNO L
STRUCTURE fi#th T2 2 2% U 7 LIfER DMk BehnaBH LIz b, 2 DDV T AL —
X Indica & Aus Th 5 Z LRI N,

Indica & Aus CIRELLAERLRT VILVOREZKER LT, Indica TliX GS5X° DEP1 DAER7T L v
BAFE 2 S ORMNE L EEN TN, Aus TEZEDOT VIV IV 7oz, —F gSW5 & GWED
HHRHZT VLVOKBEILX Aus TE < Indica TIXE»-7-, ZHHDEG X, AU T A X BILER
EREOT D8I FTHLEERA DN, o, 4%, AV T ADA RNELIINSE D722,
BEEPARRT VAVBEMIWEEFIZER L THR LTV ZERRMTHL LB LbND, T
6., Indica DEIZIE qSWE L GWS DER 727 LV EZE AL, Aus D EIZIL GS5X° DEP1 D
HART7 VAV EBATLEMAITH) 2L T, EORDNEOHIMNRIAEND EHIFFEND,

3. ASH%OFIIEC I % HE E 72 X RE

AAEFEOFRETIZ, WEOK E LT 96 RMOBEHELFEMCMIT Lz, AU I h A X0
BEHEEZ B ST 5 2 LAATE . & BICIUREINO 72 D OBHEMIK B O 8HE TRTZ L BT
X —EORREST, —H T, 96 ZH CIHEMOMAELEAER L THYLIFEZ T, SbIChHEE
WOTZ EMRETH D, AARL AV Z W7 CEMBIRAMER ST zBRIT, & b ISR IEER
IS L, FRED i CREHEE 2 B 5N L CO MBS 5, 12, 4 EOEE T AT I,
PETE D 9 HILE % T 2 B85 T OB TR 21772 5 72, AFREO D 5 2D HINTH S
HEENIRI R DY D =02 1E, EEAD RN b 2 B E R ORI A PLET 5 7 1 F o
B DA A RIS D B R T 72 E ORMGET R AT 2 LERD 5.

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. 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
malnutrition by food shortage and Zn deficiency.
This study aims to improve the 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
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Generation Sequencing (NGS) 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. First, we analyze genetic structure by STRUCTURE ver 2.3.4 using genotype obtained
by NGS, and found this population was consisted of two clusters; /ndica and Aus. Second, we
analyzed the genotype of already known genes regulating agronomical traits such as panicle
number, grain number, grain size and heading date. According the composition of genotypes of
analyzed genes, this population was categorized by two clusters and these were corresponded with
the cluster revealed by STRUCTURE analysis. Indica and Aus group had distinct allele frequencies
in the genes such as GS5, DEPI, gSW5 and GWS, these genes characterize the genetic difference of
two major group in Sri Lanka. /ndica had fewer frequencies of desirable allele in ¢gSW5 and GWS,
these genes might be a candidate target to improve grain yield of Sri Lankan Indica rice. Aus had
fewer frequencies of desirable allele in GiS5 and DEPI, these genes might be a candidate target to
improve grain yield of Sri Lankan Indica rice further.

To complete this study, we need to increase the number of rice populations more and add more
genes regulating Zn contents in grain. We need to continue the communications with Sri Lankan
collaborators including materials and human exchanges, then the collaborative relationship

between two countries will be strengthen up.
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Investigation of canine melanoma as a model to establish preventive strategy in human

melanoma

WHEREE RE K (BEER T RRER TR
H[EHFZE4  Maria Lucia Zaidan Dagli (V2730 1 K57)
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@M ATB5 cancer prevention
@541k forced differentiation
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R F2BLIOCAEREEX
Sato A, da Fonseca IIM, Nagamine MK, de Toledo GF, Olio R, Hernandez-Blazquez FJ, Yano
T, Yeh ES, Dagli MLZ. Effects of Alpha-Connexin Carboxyl-Terminal Peptide (aCT1) and
Bowman-Birk Protease Inhibitor (BBI) on Canine Oral Mucosal Melanoma (OMM) Cells.
Front Vet Sci. 2021 Jun 10;8:670451.
Fukuoka N, Yano T. Mechanism analysis of malignant suppression of canine melanoma by

Bowman birk protease inhibitor (BBI), Sydney Cancer Conference 2021, 2021.9.10, on line

AR X OB OHE

1. BFFRAE

RRER: AT ) —~EAT A VROROEMSE CH D, AT /4 NHEROEEEI LRI
FIZZWZ ERMOENTEY, 20 T0%NAT7 ) —~<ThdbEHREINTWND, KbLE RSN
DIESGITX, B 62%% HH D AENTH D, FIRC K DIEFEEDO AN A T 7 —~ OEFH]
MR ZAT— 1 TR 1T~18 » H, AT —Y N T5~6 4, H, A7—VII T3 » A LoTE
0. HEFICTEPARTH D, BITE, AT ) —~DOERIBIEIETH DI FHERR, SRR IR & ML
WAED B D73, FEIRICE DA NRIBFIEITEG, FEERIC, A X AT —~ iz T 20T C
LI AFIMERSHERR ST D, fiE> T, FIBARIORER Y & L TRERSH D72 FREEMEK
R LT T OREOREN LI L 10D, Flo, A XA T ) —~ T IcH o8 F AT
—v L OB TRIVIE =V EOFLUMENS, B N AT )=~ DRWET IR EINTWD, &
NAZ ) —<3mDBRATH Y | e 72 NERENE AT, KB Z2HA AAI D NGBR3 T & 72
VIRBEIZH D, L L, A X AT ) —~DIERIEITE L, 4 X AT ) —~TON A THIE L%
EYEPHER S NTHHIHLA T 7 —~ i3 K e MO ARBR 21T O TICEIRISHR FEETH 5
EBEZLI, A XRAT ) —~ THIMEDHER SN HHE, ZOEEL N AT ) —~ OEFRIAHE
(ZfE % D ATREMED 8 2
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AZ ) —==FZ X OEMEOR SICEKRUD AL v F U IPERSEELT0D LB LN TS, —2iF
HIEMERBI CTH D, HIRRA T 7 A MRTe KRB Z R LA T = DA 2 AT 5%EME L THF
ET %, ZOEMICET DM MEIRIEICH D, HIENE < REMENMDNZ & B RME LTHT
bibd, —OHIIREARBTACTH S, MRREMIRICEI-RBR 2R U, mfiaI ik 3 2 1 H3
b2, RGMEIBIREICHD LEZEZLNTEY, AT=VOERBHEALTND, IR LIEZ S0
KB ZAEZ THIVEZ D2 ETAT ) —<ILRFICKT 2BIMEL B L TWD EE2571EH 9, A
77—~ OEMEKTICER L, BUUEBZ 6N TWDETRBE 2 0N, il blic L5 EMHER T CH
%o EBMEORICREMORE S b E 2. B O S MR IR ) O SR ] 09 IR BT~
2L v F T HGIERIT LT, IWRONRDOIEIRD HIAD LD TIERWNEEZEZ LN TV D,
KRR 7= )=V ThdHLANT b — /WM 50 EFEE R S i, R ZobEw
1A XEESIE R 2 LB EER AR E SN TWD, LEEB->T, VAXRT ha—/LZ LD A X A
Z ) =< DO GEFHEEN, 4 X AT ) —~<HMIOHN AFIMHEDEIIC T/ L, SERICOBIE—F
DIRFSW RGNS L HEI S VD, AR TIE Z O FREMEDORRGELZ TS T 2 HAY & LTz,
MR N OFFBLE S5 - A X AT 7 —<fliflakk (TLM-1) ZHv, 10% 7 PRl (FBS)
£ 0.5% =2 VA NV hvA IR % e Dulbecco's Modified Eagle Medium (DMEM)
(4.5g/1 Glucose) Hihiz JeAK L L C. humidified air. 5%C02, 37° C TH:#& L7z, MOk
FHEM E LTY ART b r—VHe O LIBBEFORB ARl AT TF v a7 x A7y
I FRORLT 7 2=7) 2R T2 RERILEE L7z,
FRA~DIERN DFEERME : L AT b r— /W XD R AMBDO M EFHEEIEIA T ) —~ Db~
— 5 —"T& % MITF (microphthalmia-associated transcription factor) mRNA L ~L(gRT-PCR
ICEVRIE)E AT A MEOEREZ{L (CV Yt TRHE) D 2 DOFEHEE T L7, &3EHNZ X
2R R ORI L, WST-8 14 TRIAf L 7=,
VARG b — A OG5 LEEERICEET 5V 7T NAROBIT L AT kr— L Do EFHEIEH
WZBAtRT 5 MAPK R ZHEET 5728, % MAPK 45 1-BHEA| (ERK BHEA] : U0126, JNK FH
EH| . SP600125, p38 [HEAI : SB203580) % 48 KFJALEE L, L AT hu—/ L 48 FEfALEL L 7=
MR OIREZE AL & MITFmRNA L)L L biRFIT 5 Z Lz kv, FHME L7,

2. HFERBE L ORREOHE

VAR ha—VZE DA X AT ) —<HIRDGEHEE : AT ) —~ICB T H2RIMD 55 HiIFH
PERBIBITIIA T VA MOLWEREEZ R T Z ERHRE SN TS, AR TIEILART ha—b
(50 uMD48 IFEALERIZ LV | Feb A T /7 A MEOMRICEZE(LZ5 S Z L, B 607 ifiaf
REOZBEP R TE o, AT /=<l O T T, @ b2~ 3 %M TV MITFmRNA X
b, FARRO VAT b —VRBIZ LY AR Lz, L7eh>T, ZOLVAXRT b — L4l
BIZED, A X AT =~ IS /HMEFER I S Z S 2 L HER STz,

VART v — ULk BA X AT ) —<HIROMLBEIEETEV IV F AT ) —~ D5
fBIZ MAPK & 7 VR G L TV D & DIRENRWLS O0d 5, MAPK v 77 Lk (ERK,
INK, p38) D55, EDT T FANTFNRLART hr—Ll k> THlEEZ &5 TLM-1 D43t
IZBIH- L TW D ONEHERET 572912 MAPK o 7 ViR O LEAR 2 AV TR 21T 72, =D
fEE. INK FHLER] (SP600125) ALERFEDZS, L AT ko — LALERRE & RERICTE e 2 b AR d
EFFC, AT ) —~ D@ b~—h—Tdh 5 MITFmRNA L~ULNEFEIC 5 Uiz, 2 OfERIT,
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INK N AXRT ha—/LZ LD A X AT ) —~ O EHEEIZES T 53 7 F A0+ Thd 2
L RL TN D,

VART ha— VX4 X AT ) —<HBAFERZHEEIRIIE : A X OB AIBRICEIHN LR
TWHIYRARTTF o, /maT74A77I R, BEMAT ) —=<DIRBIZHNONATNDERAT T =
=72 MNT L ART hr— L& ORI XD EEZEMEDOERIZOWTIRE 21T o 72, £ ORER, &
TOTFNARNS T BREZIEN, VAT ha— VIBIZ LV FEICER L, 37%0bb, AN
T e VBRI LD AT <Al Em S GEFEMERBIA) ~E o7 L, EEEOK T
MEER SN ZENFEKELTEZLND,

3. SR DOMRITI T HHEE T2 IXFER

Ltk OFEIX, A1l in vitro TRO LN LV AT ha—/LOEMAN, invivo lZHIMETE, Z0
TERMERISHARECHLI0MERTH 2 L 1Ch D, ZOLVART hr— o LiFEERNA XA
) =~ DR THN Th 7o 6, THRRIICE b ~DISHR AR 5,

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 resveratrol-dependent inducing differentiation on canine
melanoma cells.

Methods: We used one commercially available canine melanoma (TLM-1) cells. The cells were
treated with resveratrol or the agent plus anti-cancer agents (cisplatin, cyclophosphamide and
vemurafenib) for adequate period, and subsequently, cell viability was estimated by WST-8 method.
In order to estimate resveratrol-mediated differentiation on TLM-1 cells, morphological change and
MITF mRNA level (a representative marker of differentiation in melanoma cells) were determined,
using CV stain and qRT-PCR methods, respectively. Furthermore, to pick up which signal molecule
in MAPKSs could relate to MITF up-regulation in resveratrol-treaded TLM-1 cells, we investigated
the effects of each inhibitor against MAPK subtypes on the MITFmRNA level.

Results: we observed that resveratrol (50 pM) treatment for 48 hr in TLM-1 cells exactly induced
morphological change to melanocyte-like shape as well as the increase of MITF mRNA level without
any side effect on the cells, indicating that this treatment condition could induce differentiation in
TLM-1 cells. Also, of MAPKS inhibitors, only JNK inhibitor (SP600125) could cause the
morphological change to melanocyte-like shape and the induction of MITF expression. This
observation indicated that JNK actually contributed to the differentiation of TLM-1 cells caused by
resveratrol. Finally, we confirmed that resveratrol-mediated differentiation of TLM-1 cells could
lead to enhancement of sensitivity on three anti-cancer drugs in the cells.

Conclusion: The differentiation of canine melanoma cells by resveratrol depends on the inactivation
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of JNK signaling, and the differentiation can enhance the sensitivity of each anti-cancer drug to
canine melanoma cells. Thus, the combination of resveratrol and anti-cancer drug can be effective

to treat canine melanoma.
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The Reception of Western Thoughts and
the Development of Japanese Thoughts:

The Period of Early Christian Mission and Meiji Period and After in Japan
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Summary
The Reception of Western Thoughts and the Development of Japanese Thoughts:
The Period of Early Christian Mission and Meiji Period and After in Japan

In the end of Edo period and Meiji period, Japanese receptions of western thoughts are
based on the background of Japanese thoughts, for example, Confucian thoughts, Buddhism.
On the other hand, Pedro Gomezs Compendium Catholicae Veritatis is translated into
Japanese 1595 as the text of Jesuit college in Japan. This work is consisted of the theories of
heavenly bodies, the theories of soul, and the doctrines of Christianity. As to the theories of soul,

they are based on Thomas Aquinas’ interpretation of Aristotelian theory of soul. Therefore,
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Japanese learned Western philosophy in 16th century, though its influences are not well
known.

We aim at the comprehensive inquiry into the receptions of western thoughts in Japan by
the comparative study of the receptions of the period of Kirishitan (the period of early Christian

mission, 16-17th centuries) and of Meiji era and after.

Research members and their research fields are as follows.
SAGARA Tsutomu (Research Representative) : the reception of Western philosophy in
Japan and Japanese philosophy.
NAKAZATO Satoshi: Japanese Christian thoughts in the history of thoughts in Japan.
MIENO Kiyoaki: the relationship of history of ideas in Japan to Western philosophy.
KIKUCHI Noritaka: the receptions of Christianity in Muromachi period and their
modification afterwards.
ONO Takeshi: the education of Philosophy by Pedro Gomez's Compendium Catholicae
veritatis and others.
HARIMOTO Takafumi: NISHI Amane and Western Philosophy.
OSHIKA Katsuyuki: Western philosophy and Japanese spirits.

As to the research result, we held the presentation meeting twice a year as follows.

20th November 2021
ONO Takeshi, “The Criticism of Pantheism in the Theory of Causation in Compendium
Catholicae veritatis: How Are the World and Its Origin Are Distinguished?”
KIKUCHI Noritaka, “Konchirisan no Riyvaku (a Merit of Contrition): The Methods of
Explicating the text.”
NAKAZATO Satoshi, “The Instances of Mysterious Experiences in Modern Christianity

and Japanese Spiritualism.”

26th February 2022
OSHIKA Katsuyuki, “The Arguments of Japanese Spirits: KIHIRA Tadayoshi and
MURAOKA Tsunetsugu.”
HARIMOTO Takafumi, “The New Perspectives of the Research on NISHI Amane.”
SAGARA Tsutomu, “The Religion for NISHIDA Kitaro.”

And we held the open lecture inviting Rainer Schulzer, associate professor of the faculty of
information science and art, Toyo University, as the lecturer.

5th February 2022

Rainer Schulzer, “The Modification of the concepts of conscience on INOUE Enryo: A

Consideration from the Points of View of History of Thoughts and Comparative Ethics.”

249



Keywords: Western thoughts, Japanese thoughts, the period of Kirishitan, Meiji period and
after, Christianity.
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Elucidating the History and Thought of East Asian Buddhism

through Collaboration with Foreign Researchers
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Summary

The purpose of this research project is to promote the internationalization of the Institute of
Oriental Studies of Toyo University and to upgrade our research abilities by holding international
symposiums and to enhance the reputation of Toyo University and the Institute of Oriental Studies
as a research center by publishing the contents of the symposium as Studies in East Asian Buddhism
(Renamed from Proceedings of the International Conference on East Asian Buddhism) and uploading
it to the internet.

However, the method of holding these international symposiums is completely different among the
first year and the second and subsequent years. In the first year, the “International Conference on
East Asian Buddhism” which has been held every year based on the “Study Exchange and Exchange
Student Agreements among Toyo University in Japan and Renmin University in China and
Geumgang University in South Korea” should be continued, but in the second and subsequent years,
we will organize international symposiums with our own project based on the methodology acquired
through this.

The original plan was as above. But, in the midst of the global spread of the new coronavirus, the
“International Conference on East Asian Buddhism” scheduled for the first year was postponed until
the next year, and we had to drastically change our research plan. So, we decided to switched the first
and second years of the research plan. In other words, we decided to hold an international symposium
in the first year as our own project, and to hold the " International Conference on East Asian
Buddhism" in the second and subsequent years.

It was under these circumstances that we organized an international symposium "How Modernity
Has Changed Buddhism." At this symposium, Prof. HOU Kunhong (Xuanzang Univ., Taiwan) gave
the keynote speech, and IBUKI Atsushi the principal investigator of this research project, and
MIZUTANI Kana, a research associate, attended and gave a presentation. In addition to those
mentioned above, we had presentations by specialists in modern Chinese Buddhism and Modern
Japanese Buddhism, including CHEN Jidong (Aoyama Gakuin University), HEKIKAI Hisahiro
(Musashino University), SAKAIDA Yukiko (Aichi University), KAWABE Yudai (Nippon Bunka
University), WU Peiyao (Tohoku University Graduate School), and HASEGAWA Takuma (Toyo
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University Inoue Enryo Center). Although the event was held remotely using Webex, it attracted a
large audience and was very well received. The contents of the symposium were published in the
Studies in East Asian Buddhism, No. 10, which was published in February, and will soon be uploaded
to the Toyo University Repository for Academic Resources.

We would very much like to hold the "International Conference on East Asian Buddhism" next year,
but depending on the new coronavirus situation, it may be carried over to the year after next. In that

case, we plan to hold an international symposium of our own plan, as we did this year.
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Inhibitory effects of trichothecenes against cancer cells and their
application toward antibody drug conjugate-based therapeutic approaches
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WHIEFER FaB KO NEERER
1. K.Okita, K.Imai, K.Kato, et al. Altered binding avidities and improved growth inhibitory effects of novel
anti-HER3 mAb against human cancers in the presence of HER1- or HER2-targeted drugs. Biochem Biophys
Res Commun. 2021; 576: 59-65.
2. Kazunori Kato. A novel screening method to establish tumor-targeting antibodies reliable for drug delivery

system, Annual Convention 2021, The Korean Society of Applied Pharmacology. (invited presentation) 2021,
Seoul, South Korea (on-line).
3. /NRBERAM TRREMRICBT D Y a7 OBEREEERERGE] AR~ A a h3 v %R
FE8TIE AR H 2 (2022/01, on-line)
4. fEAFISEA TR U 27 & o 2 DT HUREEIER O A ) FE15EI A ABE LS R DT L
(2021/09, on-line)
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Summary

Filamentous fungi such as Fusarium infect important crops, fruits and mushrooms, and produce a
group of mycotoxins called trichothecene. Based on their chemical structures, trichothecenes are
classified into types A to D. Many trichothecenes are highly toxic to highly dividing cells and have
various biological activities such as inhibition of protein / DNA synthesis and induction of apoptosis
and autophagy. Therefore, trichothecenes such as T-2 toxin, diacetoxyscirpenol (DAS), verrucarin A
(VA) were examined as anticancer drug candidates. However, their toxicities are not specific to
cancer cells and highly toxic to normal cells, thus, the application trials of these trichothecenes were
forced to be suspended. However, nowadays, technology of antibody drug conjugates (ADCs) has
remarkably progressed. In ADCs, small molecules of anticancer agents are bound to monoclonal
antibodies against antigens that are specifically expressed only on cancer cells, hence, ADCs
express toxicity only to cancer cells with specific cell surface antigen.

In this study, we currently prepared 20 types of trichothecenes and ten of them were applied to
the five types of cancer cell lines (PK-1, MSTO-211H, MCF-7, A375, HL60). These ten
trichothecenes are: three A-type trichothecenes (T-2 toxin, HT-2 toxin, DAS), two B-type
trichothecenes (nivalenol, trichothecin), one D-type trichothecene (VA), and four intermediates
(isotrichodermin (ITD) and isotrichodermol (ITDmol)), 7-hidroxyisotrichodermin (7-HIT), 8-HIT).
When each trichothecene was added to 5 types of cell lines, their inhibitory effects and ICso values
of each trichothecene against each cell lines varied, however, the order of toxicities of each
trichothecene seemed to be similar in all cancer cells. In all cell lines, VA (type D) was most toxic,
followed by type A trichothecenes, T-2 toxin, HT-2 toxin, and DAS. The least toxic ones were 7-HIT
and 8-HIT.

Hybridoma 230-1 cells and 1B7 cells successfully produced enough anti-human EphA2 and
EpCAM monoclonal antibody, respectively. The five cancer cell lines differ in the expressed cancer
cell surface antigens. PK-1 cells and A375 cells express EphA2, while MSTO-211H and MCF-7 cells
do EpCAM. HL-60 cell express neither of them. Cell lines that do not express each antigen can be
used as negative controls.

In the end, a linker for amide binding was added to T-2 toxin to produce 3- [4-
(N-succinimidoxycarbonyl) -butyryl] T-2 toxin. From the results of LC-MS / MS, the production of
T-2 toxin with this linker was considered successful. Furthermore, we bound this T-2 toxin with the

linker to the anti-human EpCAM monoclonal antibody. When the toxicity of the T-2 toxin-bound
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antibody and the antibody itself were compared in MCF-7 cells, the toxicity was confirmed only in

the former.
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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 third i.e. the last year (2021-2022) , due to the world-wide pandemic COVID-19, like
the second year, 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) But we obliged to change the plan and reduce the size of the
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data-base about the whole collection but the selected and important collection. (3) We
published the book about above mentioned the data-base about the selected collection as one of
the booklet among the ACRI Research Paper Series under the title: Attempt to Construct the
Database for the Documentations in Chinese Language at Toyo University, and also opened to
the public as the basic datebase on our WEB site (URL: https// www.
toyo.ac.jp/research/labo-center/acri/activities/kanseki/) . (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]

Due to the COVID-19, we are very sorry to make the data base about whole collection of
TOYO University. But we constructed the basic data-base of the Chinese source materials at
TOYO University. Now we must continue to satisfy our date-base after this program. And
after the disaster of the COVID-19 was resolved, we would like to collaborate with the Chinese
colleagues to develop our data-base. We are ready to continue to develop our data-base after

this program (2019-2022).
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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.

The effect of Cu addition to the Co and Fe 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, and the effect was strongly
observed in the case of using 450 C oxidized diamond powder as a support material. The
diameter distribution of CNFs grown with Ni catalysts supported on the 450 C oxidized
diamond powder was larger than that of obtained with 400 C oxidized ones. We have revealed
that the shape of Ni catalyst on the oxidized diamond surface was influenced by the oxidation
temperature, and the difference in the shape would affect to the CNFs diameter distribution.

We used the glassy-carbon electrode covered with the Marimo-like carbon-ionomer
composite slurry for the oxygen reduction reaction measurement. As the Marimo-like carbon
grown with Ni-Cu/O-dia. catalyst was used for the Pt support, we obtained a higher ORR
voltage compared to the case of using Marimo-like carbon grown with Ni/O-dia. catalyst. The
reason of the difference is going to investigate to understand the origin of the higher ORR
reactivity.

The liquid-phase oxidation conditions of the Marimo-like carbon was studied and revealed
the relation between the conditions and the oxidation states in the case of using nitric acid. We
also used another acids such as hydrogen peroxide and hypochlorous to oxidize the CNF's
surfaces. The effect of kinds of acid, treatment temperature, and time on the oxidation states of
the graphene edges of Marimo-like carbon is under investigation. As we used nitric acid for the
treatment, a difference in the fine structure of the CNF consisted of Marimo-like carbon
resulted in the difference in the amount of carboxyl group and hydroxyl (phenolic) group.

We have established to prepare a new method for supporting the Ni catalysts on the CFP
surfaces for growing CNFs on CFP, and to grow an almost uniform CNFs/CFP both in the plane
and the thickness as with using a thicker CFP. We have tried to make a composite of Pd and
CFP for a hydrogen sensor. We revealed experimentally that the sensing ability was controlled
by tuning the appropriate Pd oxidation states.

The semi-large-scale chemical vapor deposition system equipped with a rotation reactor was
settled up, and the effect of growth parameters such as a space velocity of reaction gas, a
reaction temperature, and a rotation speed on the grown material was under investigation. We
found that the reactor rotation resulted in the reduction of sub-millimeter Marimo-like carbon

growth.
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