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REFL LN BERICBWT, XBOXLEBNFTRICRKNICHTFET 2D EEZILND,

3. SBOFRIZRIT D8 £ 2 I XRTEE A

FEEFER R R TIE, RSS2 BB OIE, S tpRIC B9 A - HH5E. ThE O L RN O
MALDBENEOBR 72 £ KV IKWEEIC ALY 232 TETH o 71ohd . FEABEIOIEE & BB KFH]
AU Lo, SRATIEINOORBEAICET IMEN TR L TS, 4%IZ EFLOMEIC bR
(ZHR YRR Tz,
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Summary

The purpose of this study is to reveal the literary view of Kagami Shiko in erecting "Kanahi" and
its significance in literary history. "Kanahi" was erected to honor Basho in Sorinji temple in Kyoto
in 1710, and this monument extant in that place. Shiko wrote a history of Basho by the form of a
"kanashi"({i4 &%, Japanese Poetry that uses Rhetoric of Chinese Poetry), and hid seven characters
of "PEFETAL i #E 8 "(Basho as a pioneer of haiku) with riddles in this inscription. Way of these Basho
honoring has a different personality from haiku view of Basho to avoid artful expression. However,
this is deeply related to the attitude of prose with a poetic haiku flavor production which is in the
background with the "kanashi" he founder, it is important to know the literary theory of Shiko.

Major activities in this year's study are researches of handwriting old books on the monument
and collecting papers about shiko’s view of prose with a poetic haiku flavor. Through investigations
in Tenri library, “Himei Hichu”(##&% fliif,Secret Annotation of Inscription) and “Chukinsho” (B9,
A Part of the Brocade at Noon) is determined to be a particularly important literature. These books
include a commentary of the inscription, which is an essential material in helping decipher the
contents of the inscription. Under such circumstances, first, I transformed the handwritten text in
these books into modern character to grasp the contents and analyze text. Through these works, it
was found to be as follows.

"Himei Hichu" is a book that copy the contents of the scroll, which is dedicated to the Sorinji by
Shiko in 1713, the content is a description of the building history and the inscription of the
"Kanahi". Currently, the whereabouts of the scroll and the book’s scribe is unknown, but
handwriting of the book is different from it of Shiko. “Chukinsho” is a book that quotes description
of the inscription from "Himei Hichu", and explains about “Baikabutsuhi’(#&{£{AM, Monument to
honor Shiko) . “Baikabutsuhi” is erected by Kaitei Hugo(Jf =& [&) in Sorinji 1790, and editor of
“Chukinsho” is Den Hachigo(FH/\1%); Kaitei’s disciple. The inscription of this monument include
Kanashi Riddles other than "Kanahi".

The inscription of "kanashi" is notable material as that was written in early stage among the
books reflecting Siko’s idea of "kanashi". Henceforth, I wish to study this inscription from the

diverse point of view.
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An Empirical Research on Development Process of Ethnic Church in a Highly Concentrated

Community of Foreign Residents
WHEREE K Al— (PR TR

TR, PRk 27 44 A 1 B~ 28 4 3 H 31 H
¥—U—F/Ox=A=v7 + F¥—F Ethnic Church
QuEERF Y X M= Korean Churches in Japan
OEH=Y T Old Korean immigrants

@HEER==2—F»~— New Korean immigrants
ARk 27 AR EEAZATER 490,000 1
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WFFERGE R K Ok SR O 2

1. W35k
EHa ) 7ol 2% ) A MEa (BT, BERF Y R MEIR) 2XRIC, £ ORI
ERALNCTAHZEEZHMNE LT, AR ZHED TE 7, ZOBE, BEOHENED X 91T
KL, BEOFRIZED X IITHET L2000 BEORERRICELALLINEHOa 7Y 7 M
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i A B X DTE B KB HOR e (LLF, KI# ) #iEE L, 2omzE L LT,
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2. WRERGER L OO E
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REWT 120 TIERS, a7 )7 o Mgk OFEICER L L &, BEDOFEHEED
EWABH SR E o7, 29 LEBEROERLIEEOWMANITRE Z 28250, #ik
BN TH, TEHiE A2 7 o OREE L LTORERADTA, —HHoRHHR E Tk
W=OELTERZENWZD, Lo T, ARWFZETH LM LTz 1980 LI O#EE AT U A B
HEOEBEERT, LR LA OB ICHT ToZNEHEETHZ LT, L0 ZANRE
BINTEDHEWVZ D,

Summary

This study considers active Christian churches in Japan operated mainly by people
originally from the Korean Peninsula (Korean Churches in Japan) and explains the
development process. In particular, this study focuses on the following three points, was
the inter-regional comparison.

1. Transformation of believer configuration and church maintenance
2. Form of church conflict
3. "Resolution" of the conflict way

The method of this study is literature research, interviews, and participant observation.
The subject of this study is Tokyo Evangelical Church in Arakawa and Osaka Korean
Church in Tkuno.

The results of the survey are as follows. At the Church, the subject of this study, the
linguistic and cultural characteristics of the followers have diversified since the 1980s due
to the mix of old and new Korean immigrants. The situation became apparent through the
conflicts of religious needs at the church. The “solution” of this conflict may be affect
relationship of other Korean Churches in Japan to reflect the existence structure of the
church.

A future issue of this study is multilaterally to examine the phenomenon of diversified
since the 1980s due to the mix of old and new Korean immigrants more multifaceted. For
this purpose, it is necessary to analyze the following two points.

I .Historical development of Christianity acceptance in Korean society
II .Development process of the Korean Churches in Japan from before World War II to after

World War II.
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Investigation for the duration of emotional experience: Reexamining the AREA model.
WHFEARERE TR (BRSPS HE)

TR, PRk 27 44 A 1 B~ 28 4 3 H 31 H
F—U— R/ OFaEhFe Duration of emotion
@AREA €7/ AREA model
@A HT + 7N Negative emotion
Rk 27 AL A2 EE 490,000 [

WrressE/ (DF2RER (KA Z—5]K)
Kaneko, M., Kutsuzawa, G., & Horike, K. (2016). The effect of uncertainty and curiosity on
duration of negative emotional experience. 31st International Congress of Psychology, July,
Pacifico Yokohama, Yokohama, Japan. (F# i)
Sk - RBIFFHA: (2016) [ H AKGERR Brief Mood Introspection Scale B et |, [H
KRN DR 55 24 Bk ], 2016 4F 6 H 19 H., 3, $RFE EXRTE)

fFZERE 36 L OV SR O
1. #FEJE

TATHIFE T, AHEFEMENE B 2 Fife S ¥ 5 2 L 1R ST & 7-(Wilson and Gilbert, 2008, for
review), Wilson &%, HE)Z i S 2 HRIIMIZ FAET 223, o EOER LD & RREFEM:
NEWZ EDRRBEIEZRESFHRIELLETELTNWD, £2I T2 0005852 1To7-, O & DIFA
MWEEEN AT T 4 THEBZFH S0 2R T2 8 WEL). b OO L DIE5ROIEDHE
e U TRIERED HAGERAZERT 22 & WE2) ThoD,

(0758 1] RN R T T« TIEB ORI RIZTHE (U7)

RHEEFEMEDMAT L0 b IFB A g S W 20BN A DD D721, AT CIEBI 2 Fifii sS85 =
EIHERR SN TWD BEENMEDOZNR & ik d 5 CHEBEAZIT o 72,

Floe ZVLEATHSE (7 - BE. under review) ([ZHIV LT DY Tho7o, ZINE L, EriX
BOBRELEBHLOT U 7r— o, jilxD 2 OORETHRINTWD EHRESNT, SME TR
WNZABORRIFAEIZEE LD, EORNEZRET 502 FETITMEL 60T, RbVIZ6 206
NEACIZE > TEERIAICH O X 72, 6 DORE L1L, [FIxtEON T BT 528677, T8
(2R ONDEEN) ), TR—AY v 712 blia\0iE ), et eiRe ), (LB uaed), THEeisk
TS 28 Thotz, TOBRW SDOEMICEIEL, $HT 4 T REINREEREN 7 4 — KA
v 7 ENT, ZOEE, FORENIOVWTHIESRENEZHRS N, ZOHRNEE, BMENRT
VHELZEID YT HNTZ 3 DDKIFITIGE L TERR > T, AEESEOSIMNENL, KON O
2126 DDREHD ) LWTNOOREAEZIE SN Z L 2HR SR, EOREDERTE S -n
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TEBRORKBICHZ D B2 b0, BELMOBMETRIICTORZTZ 6 >OREIDS L, H
yS 1 FBEBE LREE LR ZWE SNz L Hur ST, HEEBERFEOSMBE LA S 1 FEE
TRWEFE LIl AZNE SN L Bor sz, BEKR T, BEF = v 7 HA B X OEERE
BT AERMICEE L GUE D, 74 7—f & LCTHAMICET 27 7 — M2 5 M0 A
72, ZOHRBOEEREICET 2 BRICEE L (WIE 2), JFE TRRUMAR RIS EORETRE A
Tl ERIZE LTz,

[#F72 2] HAGER Brief Mood Introspection Scale Bi¥ (J71%)
JEAE (IR & MK HEDS B 5 L EDNT VD, T DEWNIEIFORHAIEZ D 9 2 T, J&iE
A3 FRfE L TN D DMK ER R L TV DO E DT TRETT 2 Z E RN ETH L HERT,
5&2MET5HH D E LT Brief Mood Introspection Scale (BMIS) A3 # % (Mayer and Gaschke, 1988),
ARBFFETIE BMIS HAGEIROIERL &2 37Tz, AAGERZ1ER L 20 7005 59 i D H & 516 AIZK > b
ETHELTHEL ST,

2

2. WFERRE IS L OV R O
(W98 1] RHEEMED AT T 4 7B ORI KT T8 (F55)

FEROFER, FHEEFMFOSINFITEESM: LIFEBEFMEOSME IR T, XU T 1 TIHBOFHE
IEVWR RN Do T, BARRICITIE 1 L HE 2 CHFEMCTRIERBRICENR R bR >Te, ZD
FERIIR T « TIHBOFRe & et L7 E1Ti%E (1 - . under review) OfEFRE 5, AT
WFFE CTIEAEESMEOSING L BEFMEOSINE OR VT ¢ 7GRS BB L0 INH OFEkR
BRE D bR LTz, ARWFTE & ST O EBR Tt & OV TR RERIEO A THH DT, ZOENE
WOT A TIEEE R T 4 TIHEOEDOEVIZETLISND, DFEV | REFERRTT 4 7THREITEET
ERWAR YT 4 TIREBIC KD ISV 2R S & 503, NHEFERA T T ¢ 7RBRITEZE H 5 VIEHEE T
RN AT 4 TRRERE 0 BB 2 R S 20,

[#5E 2] H AGFER Brief Mood Introspection Scale B¥  (ft )

K- o3BT O . BABAMIZ DWW TIISEATHIE & RRE DR F 23 BBl S 7oA, M K AEIZ OV T EEL
SN olz, BARRNCIE, FeAThHZE TIIME K EO R FAMENIEDO S D EAD L DR H 728, A
e IR FRAMEN R TIETHh o7, 7272 L, FATHIE CIRFAm &S A DI B 23 T kK -+
AMEMEDN ST EWIRERIIR O, ZOMELMHINT 510, MEKEDORF L LTHEINTD
DA, WEKED L2 53 EERERTH D) VI EHREVBZA TN LD Lty

3. AH%OMTRICET 2 72 1R A

R 1ICBNT, RIERMEIIR AT T 4 7B 2Rt S E R0 o7z, T ORESRITEATHE E —F L T

RNESITHZZH, Wilson HO—#HOERIZBWNCTHLRYT 4 THEBOLREFI SN TEBY . 34T
BN OV TIRFT SN TR, o TINE TOMEMR L AREE LV ) DI TRy, 20

ROT 4 TEBE X TT 4 THEBHROR—BOBEHAZRHT 20N 55%OBETH D, O L DORREN
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ELTEABLND DI, FE 2R S ¥ 5 DA HEFINETIT /R < AARESEMEIS & - THE S V72 i iR
HETHLLVI D TH D, FEEE FENIEICIN T, AHEFEME T  IFHRERIE I ME T 2 Fifi
SETHEY, ROT 1 TIHEENCB O TUIAEEEDR SIS ETERIEREEN R E D | 2O/ RIFE 2 FF
BT DLV NAPHER SN TWDR, A AT 4 ZIEIZEBWTIIBRF SN IZ AR S o Tz
(Kaneko, Ozaki, Horike, under review),

WFSE 2 12T BIEKIEIZ DWW THRATIIE L AIRROR FRE DN BIE S e o T 2 & 1d. 5% O
BEE XD, ZOMBZMRRS D720, FATUIR L ARRICRFAEY TV 2R+ 2 B LU HAGE
R R R L 5,

Summary

In the previous study, uncertainty is shown to prolong the duration of emotional experience
(Wilson and Gilbert, 2008, for review). According to them, although there are some predictors
prolonging the duration of emotion, they claim that uncertainty is the strongest predictor. To
investigate the claim, I conducted two studies. One is to test whether uncertainty prolongs negative
emotion (study 1), and the other is to translate an emotion scale into Japanese for the future
research (study 2).

In the study 1, to test whether uncertainty, rather than any other predictors, prologs the duration
of negative emotion, I conducted an experiment comparing with the effect of importance which is
kwon to prolog the duration of emotion in previous studies. The procedure was based on the
previous study (Kaneko and Horike, under review) except for the emotion manipulation. While the
previous study introduced positive emotion, the present study introduced negative emotion. The
participants first rearranged 6 abilities in accordance with their importance. Then they answered
some questions and received negative feedback. After the emotion manipulation, in the uncertain
condition, the participants learned that they would be told what ability, which was one of the 6
abilities, was measured after the end of the experiment. In the important and unimportant ability
conditions, the participants learned that important ability or unimportant ability was measured,
respectively. After the uncertainty manipulation, they rated emotion items based on their present
emotional feelings (time 1 measurement), worked on a filler task for 5 minutes, and rated the same
emotion items again (time 2 measurement). The results showed that those in the uncertainty
condition, compared with those in the important and unimportant ability conditions, did not
experienced longer negative emotion. The results seem to be incongruent with the previous studies.
However, because previous studies tested effect of uncertainty only for positive emotion, the results
are not incongruent. Rather the results can be interpreted by the difference in the nature of positive
and negative emotions. In the future research, it is needed to be investigated why the uncertainty
effect differs in the positive and negative emotions.

In the study 2, I translated Brief Mood Introspection Scale (BMIS, Mayer and Gaschke, 1988)
into Japanese. Emotion has two aspects (i.e. valence and arousal) and BMIS can measure the both

aspects. To investigate the duration of emotional experience more closely, both aspects should be
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taken into consideration. I translated items into Japanese and the non-student participants
answered them on the Internet. The age of the participants ranges from 20 to 59. The factor
analysis produced two factors: one of which indicates valence and it is consistent with the previous
study. The other factor, however, did not replicate the previous study. In the previous study,
although the second factor indicates arousal and factor loading ranged from positive to negative
value, in the present study all items loaded on the second factor positively. In the future research, I

will translate the original items again and conduct the research again.
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Investigation for how prescriptive or proscriptive gender rules link to status and marriage
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1. BRI

Vo H— s AT LA Z A TITRONEFEARE 2 o 203, ZHUTWEZRENNE D HDH N
X (RERIHED) F72138 9 H AT TIEARVY) HIHE) 28ET 5 2 & T4 >0k
BT D EMARETH D, AFRETIT 2HBEOREZERT L2 LICLY, Thb 45DV x
IR LA EE L OB E R REE L2, 1 O HOREIX, BAESICB TS 400V 2 &
—HENENTNED L) RREE KL TS ONEF LT 5720, b H 1 FEEOFAEIX
ADDY = X —HEOFEEFEEZ AL 720, ThRERFEMSINTZ, Znb 2 FHOMEDHE
Wil desrh, REpEZ g e LEFHEEIC L > T, BIEEIZ LMY 5 & BERTRV & & 2
DAL D VRS RFMEEEDS 70 BEIRE S iz, T D%, 70 DTN OFEEL AV, fhs NEXxIgic A
VIA VAR RN LT, FENFIIARMIE DER L, REEBOLE T = TIHESIEA~TFEL
7o XRFOFAEME CGRRER, )R, BER, FHER) o Ankichbe, FkE (25 i~
34 %, 35i%k~44 k. 45 % —~b54 k. 55 ik—~64 %) RN L THEIM L, 764 A b EIZE A
Flee 1 OHOPWETIE, BRI L. BAERICBOTRABERFOZ EREE LN E S
NHRE, AU, RAKMNFOZ ENEE LV E SNHBRE, ZOWNTRNESNEIL 9 1R
ETHETLLIRDON, 2 DHOMRAETIL, BEEHME, BESLM, ME B, My Lto 4
OO HLINT 1 DICET2EMAESME IS 2 Div, ZMETEORMRIZBEI LT, &ReiEqE
W EDRERMNTH D03 9 RETHET D & 5k biviz,
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2. WrgERkE R X OB o

F. 1 OHOTEDOK R, BAEBICB TS 420V 2 v X —HENTNTNED L D Ink
PEZ SR LTV D DDAR STz, (RERBMNY = o F— g & U TR Lt e, 15
BPEA B L CWNaAy, Il B MY = o & — Bl & U CIaessvtd 2 I EBY I o K an & i
BRI DREE | BT H D WVIER AT ¢ TR LRI A KT D8RO 2 XA TN L, —7,
PRt Y = v & — R & U QIR RIS i 2 SO 3~ B RHEN Y LT, S 1T, RN Z
PEY = o —BIRREIE & LT, EICHA S 2 S DR ER Y L, 7 A U I CORITIFFERE R
R0 HREMEE KT D RHENE o Tn, U, REFEE DA KA A 3G A
ARTHELIZMAETHLRETHY . O T, BARTIHE, ZHEcx LTINS, EFEENREER TV
L0 TIEERY (L LABMIZH LT o FEREENLTND) ZERINT,

2 OHOFENOHEONTT — X EHNWT, &Y = X —BIERE L RESRE L OER Y &
MR LTRER. 4 2OV = V¥ —BEIXZENEIRESHEOBLA CHL R BEE R Lz, 7.
RAER B = o —HERET, BESBEE CTH LA IR TH 2R L —F L T\ ieds,
BAEDFEMEFFEIZ B L TIEHNE CTh o 72, XFRRAOIC, (B AME Y = o 2 —BIERr I, D
IS CH DE BB TH D HELE — B L Ty, BHEOREREICE L QX Th o7,
Flo, BIRROZ &I, Ml LY o o — BRI, BIEORSEEREEICEI LT TR <
FNEDFEMSFFEICE LT H SR T, FERRIRIL & BIRIES 2N LRI X e, X BT, I
BWY = X RSOV TR, Do M, MEstE A B L7 RRET, B ME Th DY
BRI & SN DR L — B L7y, BMEORSIEREO RTINS Ch o7z, Z0—J7, |+
W O U 7= FitiE, A X B OSBRI O R THYNITH D . BB T 255 1R
EINAREE —E LTz,

3. SBROMFRICEIT il - R

Ve B — e AT VA ZA T ORME ST DN 7 Ty abBETLE, Vo F—- R
T LA Z A T ORI Z 5% BERORENDRIET 5 Z LIZEETH D, JATHZRIL.
WINEY = o B —JHER B HAL EFE DN TN D Z L2 E 2, LEdiE N = v X — T
NEX— % RESEAFEE LTHRINLI T B ARy 7 Ty a OBSICET 2 L 2R LT
W5, L2 LARBIE T, Ml by = o 2 —HEIEEE & Bk e <. LA, HfZIZBL T
XA & SR TWRER KM Y = o F — B = 2 SRR R 2 S L TN D Z SR E T,
IO ORI, HEEFLIWIRA Y = F— « B T T LRSI E N Lo T AR ANk
BWEN N 7 Ty v a® RIET 7o ARRRY 552 LERBT 5, AFRETHONIZMAE
EDWIZRT, N7 Ty vaPhE b7 at A%, MEMEHEOHER &0 5 R0 6 FEEITREES
LIENASBMLETHDEEZDLND,

Summary

Gender stereotypes are highly prescriptive. More precisely, they are comprised of four sets of
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rules: prescriptive rules dictating how men and women should behave and proscriptive rules
delineating how women and men should not behave. Recent studies have demonstrated how
these gender rules are aligned with status. But how do they operate in a marital context? In the
present research, two types of online surveys were conducted to examine the overlap between
four gender rules and marital status in Japanese society.

The first survey is to clarify what characteristics constitute each of four gender rules.
The other is to find out the marital characteristics for each of the four rules. Prior to these
surveys, a preliminary survey was conducted to create a list of traits. A total of 70 traits were
selected. Using these 70 traits, the surveys were conducted among 746 adults aged 25 to 64. In
Study 1, one of two surveys was administered to participants to determine where each trait fell
on a prescriptive—proscriptive continuum for men or women. In Study 2, one of four surveys
was administered to participants to determine the extent to which each trait was characteristic
of married or unmarried men or women.

Study 1 showed that male prescriptions reflected agency in general, but male
proscriptions were constituted by those reflecting weakness and meddlesomeness. On the other
hand, female proscriptions reflected dominancy and female prescriptions reflected delicacy.
Study 2 showed that most male prescriptions were linked to married men more than their
unmarried counterparts, but most of them were neutral concerning female wedlock status. By
contrast, most female prescriptions were linked to married more than unmarried women;
however, all of them were neutral concerning male wedlock status. Interestingly, all female
proscriptions were neutral not only for male wedlock status but also for the female one.
Concerning male proscriptions, the results were a little complicated. Male meddlesomeness
proscriptions were linked to married more than unmarried women, but all of them were neutral
for male wedlock status. However, male weakness proscriptions were linked to unmarried more
than married men, while most of them were neutral for female wedlock status. This study
showed how the four gender rules, especially for females, are aligned with marriage differently
from status.

These findings suggest that the processes of negative reactions towards gender
stereotype deviants (i.e., backlash) may be affected by whether people’s motivations for them
are defending the social hierarchy or the institution of marriage. Regarding the next step,

empirical research is required to test the phenomena.
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The school planning for special needs education for students with profound multiple disabilities
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Summary

The purpose of this paper is to discuss about the subjects of educational environment for special
needs education. Study subjects were physical disabilities special needs schools to medical care
students enrolled. Medical care includes aspiration of sputum and tubal feeding infusion. Survey
method, a questionnaire survey was conducted and the Interview research. Implementation status
of the questionnaire survey is to obtain a answer of distributes to 160 schools in 281 schools (56.9%).
Interview survey, carried out in a total of six schools of Komei special needs school and Kumamoto
Kagayaki-Mori special needs school, Kohu special needs school, and Kii-Cosmos special needs
school and Shunan special needs school and Akita-Kirari, were interviewed of opinion from nurses
and teachers

In the questionnaire survey, on issues of the facility environment, captured in the following five
categories. 1) Facility improvement or repairs goes well. 2) Facility improvement or repair did not
work out. 3) Issues that can not be deal by teachers. 4) Issues teachers, but are dealing, we want to
facility correspondence. 5) Can by teachers to deal.

The results of the questionnaire survey, mentioned many answers to the following content. air
conditioning and heating, make of medical care corner, room size, room location, the presence or
absence of rooms, water and hot-water supply equipment, humidity control and air purifier. And,
issues of location, classroom, medical care room, specialized room, lunch room.

The following is a consideration in view to these issues.

1) In addition to the education and daily activities in classrooms, it was found that the aspiration
of sputum, tubal feeding infusion, diaper exchange are taking place. Teachers are thought objects of
area of the classrooms, and lack of air conditioning and hot water supply equipment on the grounds
that many of these acts are carried out.

2) The installation situation of the medical care room has not been uniform across the country. In
addition, not uniform in the nation about where to spend the lunch and the treatment location of
medical care. First future, in conjunction with the installation of medical care corner, it is important

to carry out the plane plan.
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Summary
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The changes in mental attitudes of six families using the Assertive Community Treatment
program were evaluated by several temporally spaced interviews. The second interview took place 2
- 3 years after the first. The results suggested the following: first there were changes in the
relationship between patients and their families coming to mutually accept each other as equals in
ordinary people to people relations, and not as patients to be supported and the family to provide
the support. Second, many in the families were relieved from actively considering the future and
from anxiety about the situation after a parent’s death. Third is the uniqueness of the family
support of the ACT. The ACT understands the information and the services needed by the patient
assisted by ACT integrally and comprehensively and takes the initiative to ensure contact between
necessary service providers and other parties and the family. When in trouble, the family is able to
consult the ACT on the phone. Families express gratitude to ACT as it always provides accurate
and helpful advice. When family anxieties are resolved and the relationship between the service
providing party and the family is established it becomes possible to relate simply to each other, and

it may be concluded that the family becomes able to recover.

31



TS ERIE IS T 7 BEEORRE - Mk & o Btk
Investigation for the infiltration flow in a soil of relation between void and surface texture for

restraint of the sediment disaster
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Fig.1 Effects of contact angle on infiltration
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Summary
This is the study to understand the infiltration flow in a soil from the engineering point of
view. The objective of this study is to understand the relation among the infiltration flow in a
soil, the size of soil particle, and the size of void in a soil. Two experiments are tested. One is
the flow visualization in two dimensional soil model. Here, the soil is not transparent object,
so that we developed the soil model with the glass beads and the pair of thin glass plates.
From our previous study, we tested four different diameters of glass beads whose diameters are
similar to those of real sand constituting a soil. We visualized the flow by using fluorescent dye to
investigate effects of contact angle of the glass beads on permeating velocity. The permeating
velocity depends on not only diameter of glass beads but also contact angle. There exists an
optimum diameter of glass beads which yield the maximum velocity of permeation. The
permeating velocity in the case of hydrophilic beads is faster than that in the case of hydrophobic
ones. These results indicate that the balance of force acting on the edge of infiltrating water is
important. Since, we investigate the influence on the strength of hydrophilicity of soil model. The

results of experiment show that strength of hydrophilicity relates the vertical direction of
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infiltration flow. In other words, the infiltration flow in the stronger hydrophilic soil does not
spread in a horizontal direction. Therefore, if we want to spread the water in a soil, we need to use
the small soil particle as the fine sand.

The other experiment is to know the interaction between droplet and curved wall surface for
the understanding the cause of water infiltration from the surface of ground. The glass beads
fixed on thin glass plate uses as the surface of ground model. We are focusing on the relation
between surface condition of body surface and curvature of single bead. The curvature makes
the change of condition of hydrophobicity. These results show that the shape of body on the
size of millimeters affects the change of surface condition such as hydrophobicity.

We conclude that the flow in a soil relates surface condition and size of soil particle. These
relate the force balance of surface tension and gravitational force. If the surface tension is
stronger, the flow infiltrates the vertical direction. If the gravitational force is stronger, the

flow spread to the horizontal direction.
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Production, purification, identification and characterization of novel trichothecenes produced by

utilizing biosynthetic pathways of different genera
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YS60 i~ LT 4205 7 A 20°C. 120rpm ClRIEEEEHE 21T o7, T OEEEREZ M « B - 6
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#l1C HPLC & " LC-MS TCHER EMEEfT 21T > 72, F72. 8DeTCN & TCN Ofii 77 = /b %%
Z 72, Trichodermol (TDmol) & 8-ketotrichodermol (8-ketoTDmol) D4 g % 5k A 7=, EfEalBR L 2
WAERL L7 N Y a7 v o @Bz R D Saccharomyces cerevisiae D — B i {n WX EE R (BY4742
Aerg6ApdréArphd) % AV, 26 4FED d-type bV a7 v 0@ MEEE LT,

WIZ, ttype NV a7 v AFERTH D F graminearum MAFF 111233 #k & F sporotorichioides
NBRC9955 #RD Tris BAnFHEEAREZ AV, £OEARIZ, EREo d-type NV aTvrzilinLz, 5
LIRERR A L, TLC & HPLC, LC-MS % H\W CAEEM O RIE %R AT,

2. WFERGE I L OECR OB

d-type bV a7 AFEFEE TIX, —ED 8-deTCN & TCN AEENSF LI, £72.S. roseum JCM
8964 K TlL, R H5tE A o8iG . 8deTCN Lo MU a7y 35 bit-, MS/MS OftH
LY. ZHiL8deTCN O T, F) a7k O ARIC2EEAD 2 0HEHZELTA-TNEEEZ
LT, ZHUTELSHHO M) arer bbb, BE. ZOFBEMEIC OV T, KRER AT
W, NMR TOREZHAZE TN D,

PR Tl 4 FED d-type bV 27 & ER L7z, 8-deTCN, TCN, TDmol, 8-keto-TDmol >
PR EREE (ICsfE) 1XFNFN 0.59, 0.25, 1.5, 5.0 pg/ml & 72 >7-, HEFRKEMNS ., 7T = biED
139 BREMEITIRL 7o Tz, CA AT T = VER ISR TV D56, 7T =/HABIRIZ B
MR L, ZOREE, M) a7 oIl OAREZ @il LT < Rolcleb B X bd,

t-type MU a7 UAERE O LEFL 4D dtype b Y a7 ORISR CTlX, F graminearum O
Tr15 815 IEERE ) 51X 3 FEA DR &Y. F sporotorichioides Trib a1 WEERED 51X 5 FEEHD
REMLEMDRELNTZ, L L, W ONOMAEDE T, dtype hU a7 OREBITHONT,
KEOHRNZOEERB STV,

3. SHBOMFFRIZIIT D E 71X A

AED d-type N U a7 ORMERTIZ, L d-type b Y 272 ORI T
=AML=, ZHUIIRINGE 2B BT 5 2 & TR ARERO TERWMhEHESIND, 5.
BIpDZBON) a7 U AGHEREAFHLTROAZ M) a7 B a2 L TV, 36T, KEE
PENTETZEA1E NMR FIC X > THEEOIE, El2ilaz HWT MTT assay 07 A h— AHED
B 24T O FCAIEEORFEZ FEIZIT> T FETH 5,
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Summary

Trichothecene mycotoxins are secondary metabolites of several fungi, such as F graminearum and
Mpyrothecium. They are major mycotoxins that can cause diarrhea, vomiting, and alimentary toxic
aleukia when consumed via contaminated cereal grains. Although trichothecenes have emerged as a
significant threat to food and feed safety, some of trichothecene such as verrucarin A are reported to
inhibit growth of human carcinoma cell line A549, and human prostate cell lines LNCaP and
Du-145. Thus, they are evaluated to have potentials for anti-cancer drugs. Trichothecenes are
largely divided in to two groups, d-type trichothecenes and t-type trichothecenes, depending on the
biosynthetic pathways. Fusarium fungi are known to produce t-type trichothecenes while
Mpyrothecium, Spicellum and Trichothecium produce d-type trichothecenes. It is supposed that
mixed incubation of d-type trichothecenes producer and t-type trichothecenes producer results in
production of novel trichothecenes which are never naturally-occurring, and might be potentially
useful for drug development. In our study, instead of mixed incubation of d-type and t-type
trichothecene producers, in which biosynthesis and metabolism of trichothecenes were too
complicated to follow, we produced and purified d-type trichothecenes and then added each to
micelle of t-type trichothecene producers, F graminearum or F sporotrichioides.

We incubated Spicellum roseum JCM 8964 which produce 8-deoxytrichothecin (8-DeTCN), and
Trichothecium roseum NBRC 31647 which trichothecin (TCN). Both 8-DeTCN and TCN were
produced in a large amount (>100 mg), and we further produced trichodermol (TDmol) and
8-ketotrichodermol (8-ketoTDmol) by alkali treatment of 8-DeTCN and TNC, respectively.
Inhibitory effect of cell growth was examined using Saccharomyces cerevisiae BY4742
AergbApdrbArpb4. 1Cso of 4 comounds were 0.59, 0.25, 1.5 and 5.0 pg/ml for 8-deTCN, TCN, TDmol
and 8-ketoTDmol, respectively.

Next, we added each d-type trichothecene to micelle solution of t-type trichothecene producer, £
graminearum or F sporotrichioides. In the micelle solution of F graminearum, three new
metabolites were found while in that of F sporotrichioides, five new metabolites were found. From
their MS/MS patterns, they were estimated novel trichothecenes, and currently a large scale
production of each compound is performed for structure identification by NMR. Furthermore,
growth inhibition, DNA fragmentation, immunosuppression and other biological activities of these

compounds will be examined.
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EXPERIMENTAL STUDY ON THE FISH BEHAVIOR
IN THE MODEL CHANNEL AND SMALL SIZE RIVER

WHEREE M B (BLTENRER BMERE T 1 %)

WFZEHAM Rk 27T 4F 4 A 1 H~FRk 28453 H 31 H
F—TU— R ORISR KE  model channel

@/ NI small size river
@faDEHE) fish behavior
@Kl groin

@R flow velocity
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Lz, Z07=®l2, BROFNEE X O SERBUKEE I TROZEE % ik L.

FBRCIE, AKBEFERRI L OFEME W EB R AT o7, ERILIT Y VA AW CEARE
BL=5.9(cm)). 723, FEBRIFOKEITOMEL 200+50(1x), KiRIE 20+2(C) TH - 7-.

FBAE T 2 DL P IR T
a) I/ JINZ 31T 2 OFBY & B EHOK IR TR 537 (55

Runl %, KAEAHPER L TV D KBEREE 5 /KK 2 /NI & 272 L72. Run2~4 1%, Runl
TOROFENZFHBT 5720, HREBOKEOWKREYL, BrimikEz 2 b7k,

b) /KT R Dt & f D =EE (SRR K OSUEREAT)

Run5 1% Fiiif] & 45(), Run6 (XE A, Run7 L Ejim & 45CNIHEKGI 25 @ L-. 72, & @
1%2.2,4.4,55(/s)D 3380 & Uiz, FEKENIE S A (E8(cm), b=2(cm)) & L, FAKKFZAHE L CIH
EpIRAE & U7e. BUEMRHT CIE, BAAKEE HICRRE S L7 KHI2ME D B9 3 Ze i O BBl 2 3k A 7=, AT
(I2i%, iRIC ¥ 7 b7 =7 @ Ikt /v 3—Nays2DH % W CKHIIFEORNOFE E21T > 72, f#fT K
ik, EBOKE & [FRRICHE B=30(cm), KA =1/500 & L7=. 2D L X, x=-50~0, 200~230(cm) %
BiERME Lz, 728, x,y FAIDA vy a4 XX 2lem) & L, N 140, 156 DA v a kb
L7z. BHRZMIE, d=0.0001(s) & L, WAL & ZEE S D7 OICEHERMIT 200) & LTz, F2, v=
> 7 DML n 1213 0.015(m188) & 5 2 72, BESSRARIE, Biithnd K OVF IS, ERE VGO
WE QLKEREL T

2. WFERRE RS L O R O
a) S/ INIINZ 31T 2 B D 25 8) 2 R SRR K CREELS 5 kA

FNINTH D Runl-l DA, FITHE 5~TBLCm/S)REDEFT 2 L L. £/, fAlZiiE)n
2BL(cm/s)LA F O T C, RIFMOMEEZ RIS o7z, 7eds, BB FEROK BEITHEKH 2 3R iE T 5
Z & (Rund) T, F/NAJI (Runl) & RIBROZFEEDHER TEX 7. 207, MW E, WL Voo fnz
) 2 R SEBROKEE CRBLT 5121E, BIMiopE (K& X, ME) 2ZET0ERNH 5.
b)/KHIUTEE DO & oD ZEE)

FER I, AKEOFEE, KOBEENHER TEZ. 2oL &, Kl FHRANSR S U7 Fiisns
(2BL(cm/s)) LA F OFEIT, ANMETAEEICH 7=, 0B, AKE FRAICEET 284801, F
& KR 2% E L7284 (Runs) M b REDo7-. MNOFNTHREREN S b, FodE, K207k
HEMNTER T & 72, &BIT, AKEI FHMNCHEE2 2BL(cm/s)LL F OISR S, FEBR & [FIRE OB H %
55 ENRTER. ZOKEI FRANZIEE Szt 2y 2BL(ecmis)LL F OfEikiY, A3 HE T 5 iiE T
BV, KENTHEEOEE, RLEERHNE»-7-. MOAEBSG L LCE, WM RLE)-
o T E KA ZRET D ENEELNWEEZOND. £, RICEHND Z LT, EBRERZH
REBATRETH D Z &3 lo7z. T LV, BEITEZ PRI 2RNAOET L E L THEILATRETH D Z
EVRIE ST

3. A% OMRIZIIT 2 E E 72 XA

AMFFERERZ S F 2, [FAHBOE/N)I| &BRIFROKIE 7210 Tl <, B 2 BRIZB W TS [AERORS
BERESNDLD, SBRBHTIVNERDD. S5HIT, KEOREMRECRER S22 S, KELTE
TOWAL & FDFKATENT DWT, LV FEMRMRET 21T 5 BN D, E/z, KEETEHIZIUV TR
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Summary
The study

of this research is to find out a suitable model experimental condition in the model channel to
reproduce the real characteristics of fish behavior in a small size river in where the flow usually
is unstable. To complete them, the experiments and numerical analyses were done. In the
experiments, to measure the hydraulic quantity and to observe the movement of real fish. The
real fish that used is Tribolodon hakonensis for the experiments. Those average body length
(BL) were 5.9(cm).

From observations and experiments, fish run up at the 5~7BL(cm/s) velocity areas in a
small size river. On the other hand, fish stayed at the 2BL(cm/s) or less velocity areas. If groins
set in model channel, the bending flow forms and fish move similarly in a small size river.
Around the groins, 1) bending flow was formed by the groins, 2) low velocity areas were formed
in the downstream of groins. As the results, fish moved upstream against the formed bending
flow and fish stayed at the downstream of groins.

Moreover, numerical analyses carried out by using iRIC software. As the results, the
bending flow and flow velocity at the downstream of the groins were formed similar in the

model channel.
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Multiple Drug Loaded Magnetic Anti-Cancer Nano Balls
F7e1%33# Rochani Ankit Kanaiyalal (KZEFEF2ES - ma B2 ERD

TR, PRk 27 44 A 1 B~ 28 4 3 H 31 H
Keywords: 1) Cancer

2) Heat shock proteins

3) Magnetic Nano particles

4) Nano formulations

5) Drug delivery
ARk 27 AR EEA2AER 560,000 1

WHIE3EFEK 1) F2B LONEEREE

Conference Proceedings:

a) The work is accepted for presentation at International conference on Nanotechnology for
Renewable Materials, 2016 going to happen in Grenoble France.

b) Applied for Hsp90 meeting in going to happen in Seone Germany, 2016.

Publications: Heat-Shock Protein 90-Targeted Nano Anticancer Therapy. Rochani AK, Ravindran
Girija A, Borah A, Maekawa T, Sakthi Kumar D. J Pharm Sci. 2016 Apr;105(4):1454-66

07 S SR ONT & ST

1. WHZE5IE

A) Synthesis of Magnetic Nano particles: FeSO,4.7H,0 and FeCl3.6H,0 solutions were subjected to heating at
80°C temperature under N, atmosphere. Now 12ml of 25% ammonia solution was added was kept on stirring for
20 min. The black precipitates, which were obtained, are subjected to washing with distilled water and pH
neutralization with dilute HCI

B) Synthesis of Drug loaded magnetic Nano balls: Above synthesized F;0, MNPs (5mg), drug (5mg) and
PLGA (100mg) polymer were suspended in 2 ml ethyl acetate. The solution was kept stirring for half an hour and
then was added slowly to 10 ml of 5% Polyvinyl alcohol (PVA) solution to form a stable emulsion. This emulsion
was sonicated for 2 min. Now the solution was dispersed in 0.5% PVA solution. This was kept over night for
solvent evaporation to form spherical drug loaded MNBs. Here, we plan to use single and multiple drug
combinations where each drug will be taken as 5mg by weight.

C) Particle characterizations studies. Particle size distribution will be analyzed using in house JEOL 7400 SEM.
The core-shell structure of the samples was measured using transmission electrons microscope JEM-2100. Further,
zeta potential will be measured using Malvern zeta size. We also performed X-ray Photo Electron Spectroscopy
(XPS) to check the purity of the synthesized polymeric drug loaded magnetic nano particles.

D) Drug Release Studies: We have developed UV based method for the quantitation of drug. Linear calibration

curve of the drug was developed. Polymeric drug loaded MNBs were suspended in 7.4 and 4.5 pH PBS buffer
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solution. The suspended drug solution was kept on constant stirring in 37°C. A predetermined time points sample
was taken and UV absorbance reading were taken to quantitate the amount drug released.

E) Magnetic hyperthermia for cancer cell: We intend to perform magnetic hyperthermia studies against cancer
cell lines (H=18.03 kAm-1, B=166.25 a, frequency=305kHz) for 60 and 120 min. Polymeric drug loaded
magnetic nanoparticles were added to 3.5x 10° cancer cells in 1.5 ml eppendorf tubes. These tubes were kept in
circulating water bath at 37°C and subjected to above-mentioned magnetic field for 3 hours. Later, the cell
viability will be measured using trypan blue indicator.

G) Cytotoxicity assay towards cancer cells: Cancer and normal mice fibroblast cell lines were cultured in
t-flask using RPMI and DMEM media respectively. Once the cells were grown to full confluence the cell were
trypsinized and pelleted down. We platted both cancer and normal cell lines in 96 well plates such that each well
consists of 5000 cells. These plates were incubated for 24 hours. Later, polymeric drug loaded magnetic nano
particle solution was added in concentration dependent manner to both 96 well plates consisting of cancer and
normal cell lines. The cell viability was measured after adding alamar blue indicator using plate reader at 530/580

nm wavelengths.

2. WHERGE R K O OB

Ferrous oxide (Fes04) magnetic nanoparticles (MNPs) are being studied for magnetic hyperthermia
in cancer therapy. Moreover, 2-in-1 formulations consisting of drug and Fe304 encapsulated in FDA
approved polymers have been extensively explored with the aim of providing synergistic action
against variety of cancer conditions. Further, drugs targeting heat shock proteins have reached
Phase III clinical trials against variety of cancer conditions. It is also been reported that the use of
magnetic hyperthermia causes up regulation of heat shock protein 90 (Hsp90). Hence, single use of
MNPs may provide sub-optimal cancer therapy. As a result, combination of MNPs and Hsp90
inhibitors may provide possible solution to the problem of Hsp90 mediated cyto-protection to cancer
cells. In addition Hsp90 inhibitors are water insoluble. Hence, development of a polymer
encapsulated MNP and Hsp90 may not only help in solving the aqueous dispensable issue but also
the synergistic activity. In this line of thinking we used (FDA approved) poly lactide-co-glycolide
(PLGA) polymer for development of our water dispensable 2-in-1 formulation for cancer therapy. We
have extensively reviewed publication sources about formulating this hypothesis. Our review work
has been published in Journal of Pharmaceutical Science (2.97 impact factor), Elsevier

Publications.
1) SEM, DLS and Drug encapsulation analysis of drug loaded polymeric MNBs

We have synthesized the drug loaded magnetic nanoparticles as shown in figure 1a. We observed
that the drug and MNP encapsulated in polymeric cover and attracted by in presence of magnet. We
have completed the characterization of our synthesized particles using SEM (Scanning electron

microscopy) as shown in figure 1b. It was observed that size of the particle was found to be around
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240 nm. This goes in line with the data developed by Malvern Zetasizer. Further, the zeta-potential
recorded for the particles were found to be around -15 mV. In order to check the encapsulation
efficiency of the drug we used UV based method. We observed that the drug encapsulation value of
around 70% in our drug loaded polymeric MNPs.

2) TEM, XPS and VSM analysis of drug loaded polymeric MNBs

Further, in order to check the encapsulation of MNP inside polymer covering we performed
transmission electron microscopy (TEM and EDS) as shown in figure 2a and b. We can see the
crystalline MNPs covered in polymeric cover. We also performed TEM-EDS that shows FeKa and
FeKb peaks. This clearly shows the presence of MNPs in polymeric cover. It is important to check
the presence of drug along with MNPs inside the polymeric cover. In addition, we also performed
X-ray Photo electron Spectroscopy (XPS) shown in figure 3. It was observed that MNPs with
polymeric cover showed relatively weak signals compared to pristine MNPs. This observation goes
in line with TEM data, which shows that MNPs are encapsulated in polymeric shell. In order to
check the magnetic strength of the drug loaded polymeric MNBs we performed VSM analysis for
our sample. The hysteresis loop shows that the magnetization of £6 emu/g. Hence, we think that our

synthesized drug loaded polymeric MNBs can be used for hyperthermia effect.

3) Drug release profile and anticancer effects

Our drug release profile from the drug loaded polymeric MNBs showed that there is a pH
dependent release of drug from our nano formulations. Moreover, we were able to see that the drug
release was more in acidic pH compared to pH 7.4. Hence, these formulations may be useful as
cancer cell selective formulation due to acidic pH of cancer cells. In addition we saw maximum drug

release 1n 10 hours.

4) Cyto-toxicity and Magnetic hyperthermia of drug loaded polymeric MNBs

We performed alamar blue-based cytotoxicity studies for our synthesized drug loaded polymeric
MNBs. We were able to see a concentration dependent cytotoxic effect against cancer cells with
respect to mice fibroblast cells. Moreover, we also found that after treating the cells under magnetic
field for 3hrs sharply reduced viability. We believe that use of the drug along with magnetic

hyperthermia may provide an added advantage in caner therapy.

Figure 1(a) Hsp90 inhibitor loaded polymeric magnetic nano particles (b) Scanning Electron
Microscopy (SEM) images of synthesized polymer coated Hsp90 inhibitor and MNP loaded

therapeutic magnetic Nano balls (particle size ranging from 500 to 200 nm)
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Figure 2: (a) TEM image of our nanoparticles showing MNP encapsulated in polymer and (b)

Figure 3: XPS analysis of drug loaded magnetic nano particles in comparison to FesO4 as control. It

shows Fe, nitrogen (N), oxygen (O) and carbon (C) peaks. It shows that the Fe signal is low showing

that may Fe is encapsulated in side polymer shell.
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Figure 4: Magnetic strength of synthesized drug loaded magnetic nanoparticles.
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There were no issues or problems with our studies. We believe that our drug loaded polymeric
formulation can be further can be tested under in vivo conditions for understanding the
pharmacokinetics, maximum tolerated dose and anticancer effect in mice model. We have already
got sanction for the continuation of this project for making the work with two drugs and coating it

with AS1411 anti-nucleolin aptamer.

Summary

It is been known that Hsp90 plays a crucial role in rendering cyto-protection to cancer cells under
stress conditions. Drugs targeting Hsp90 have been extensively explored in clinical trials. Our drug
loaded polymeric MNBs is a water dispensable formulation for cancer therapy that gives an
alternative over the classical DMSO formulation of the drug. Further, our formulation can render
cyto-toxic effect due to the Hsp90 inhibitor co-encapsulated with magnetic nanoparticles. Also, our
nano formulation exhibits magnetic property. Hence, the magnetic hyperthermia effect of our nano
formulation can aid in the anticancer effect of Hsp90 inhibitor and vice versa. We have already
prepared manuscript for this work and we are in process of submitting it to high impact
international journal. In addition, we also plan to present our finding in an international conference.
In addition, we have received continuation grant for next consecutive academic year for making the
present construct more targeted towards cancers by adding one more drug and coating the

formulation with AS1411 aptamer.
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Establishment of the preventive methods of stress fracture

in female long-distance runners

-Evaluation of effectiveness of a new functional food component
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Bipksy & LCORMEORKRTH, F27HEH > EMgts, P-5, &I, 201641 A

SRR, LEFESR, A5, KEBT, REAE. MEEMRREEERERWET T b
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R &L RO E
1. WFgEHE

BEMERICHERN TS TV A MRS E LT, B4 E O0—fFThY, mALBEbIER &%+
DOHEAAERNAKATE L RO SAR R BB ER 2 5> Z L VA b TS 6-Tocotrienol  ( 6-T3 ) T35 H
L, §T3 #%< &7+ b—HmH*kD Tocotrienol-Rich Fraction ( TRF ) & MW CHIFMILIZIIT 5
VUNAFTH—F (LOX ) BE~OE% in vitro TRHMEL, BEHILERKHE T2 L EiREE
B FRF ORI TRy & L TCORIMEZRGE LT,

MIfaARICIE, BEFMET L e LTRSS TEY, LOX HELHH SN TWHIRTHDHE MEH
fEH R MG-63 HilatkAZEH L7z, 20 MG-63 Hilafkd LOX HILINHIEEME A I 52023 572012,
LOX FELOMBENIE G L TWD Z ERHMEIN TS DNA 2 F L HEERRFE ( DNMTs ) KO
Janus kinase ( JAK ) OFHEHIZFHEH L, LOX mRNA HHOLE 2T L7z,

TRF D% R5ICH Tz - TiE, MlaEMEs RS R0 BEPARERH A2 R E T 572012, MG-63 O
AR AEAFEYEIC T D58 % WST-1 52 W TEHEI L, 2 X > TH G TRE O3EERA R
P TIZBWT, MG-63 @ LOX mRNA HBLR Y /37 BB 2528 % RTreal time PCR %,
Westernblot 5% W TZENZEIEEHE L7z, %W T, TRF @ LOX BEA~OIEMAKFEZHLNIT 5
72, MG-63 (28175 DNMTs KON JAK #EIZx7 25 TRF OFZ2RGEL7-, DNMTs (ZBF L
TlX, DNMT1, DNMT3A, DNMT3B @ 3 FEFHIZxf LT, Z£® mRNA BEOZ{LZ M LTz, —
77, JAK IZB LTI, JAK1 KON JAK2 @ 2 fiifia #—7 > MZ L, TRF OF2%2 % /<7 388l L
~LVTHGEL T, £72, JAK O U URbIEMEICRT3 2 8L, S bRk s -V Tl L7,

S L5 MEEE LT, DNMTs O#EGARHER 7 TH Y, 2> JAK2 O FRICFEET S L@ I T
% Friend leukemia virus integration 1 ( F/i7 ) ® mRNA FIIIxi4 2282 MiE L, DNMTs
& JAK OBFRMEEZI BN LT,

2. WFFERREFS L OB O

MG-63 (2315 LOX FEMFIHEREZ A LT 572912, DNMTs OFLEAIE LT Zebularine
Z, JAK OFHERE LT AG490 ZAF L, LOX mRNA FHA~DEELZMGELT-, FO/E, W
AUZEBWTEH LOX mRNA HHLUI G EKAMICHM L, 202 &0b, MG63 Ti, JAK v
FILZDIEMEL K Y DNA D A F /UK L - T LOX BEENIMH SN TWD Z ERHAL TR 57,

—7J7, MG-63 123175 TRF OFBEHREFRHZRET H7-9I1Z, TRF % 0, 2.5, 5, 10, 20 pg/ml
DYRET 24 KK 48 REEALEE L, M AEAFIEMEIC KT 2 B A I L2 & 2 A, WABRRICES
WT TRF 20 pg/ml R TIE=a > br— i (0 pg/ml AR ; Co ) & bbik UG ia A fATE )
HEIZHD Lz, £7-, 48 FRERETIE TRF 10 pg/ml HEBHCB W THAZICED Lz, Z Of
Evn, TRF 10 pg/ml LLF, 72 24 KEELIN TOMLEE CTHIUTMR T E OB E L2 Z T FIcK v 7
N F DB AT TE D LHEE Lz, ZOfEFICHSE, TRF 0, 5, 10 pg/ml @ 3 SDOREEERIIC
LOX mRNA FILUZx T 2% Mk L7z, ZO#E%, TRF 10 pg/ml AHRE T Co Sl L THE
REEMMA R SNT-, 72, XU BELVLIZBWTHRBEOERBEONT-Z 0D, B TRE
2T Tld e < BERIEME L W o 7B TS TRE A ZNCE < FIREMED RIB STz,

e\ C, TRF @ LOX FEMNIEHR OIERBET 2 5202 5 729012, LOX O3 BLNH]~D B 523
R I DNMTs KON JAK (2xt3 % TRF OFFE%Zf#GEL7-, DNMTs (8 CTlE DNA X FL
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bGP A2 F> L S Tw% DNMT1, DNMTSA, DNMT3B @ 3 DIZ%fd % B AMIE LT, & DR %,
TRF ( 10 pg/ml ) i£ DNMT3A, 3B (Zxf L TR A2~ L, DNMT1 (Zxf L CIIghRE R S 220
72, DNMT3A, 3B (¥l DNA X F/{bEEFE L LML TWAH 72D, TRF 1T LOX EisFD
HHDOAF N EILET S Z EICE > TEORAEZMINIE D Z L sn, —F, JAK I[ZBHL
T, JAKL KO JAK2 ST HEEBERIELT- & 25, JAK2 OX, TDO X 37 %81 TRF ( 10
ug/ml ) IZ KXo THfl &z, £, JAK2 OIEMELICx L Ch RO Z R L7722 &hvh, TRE I
JAK2 OIEMHALHIHIT 5 Z ERH N>, S HIZ, DNMTs O#GARHER T CTh D Flil 7B
~DOEBLMIELT-E 25, DNMT3A, 3B < JAK2 [AkE(C TRF 10 pg/ml MHFERHICB N TZED
mRNA #3T Co &L CTHEIZED LT,

PLEOFERN S, TRF 1% JAK2 OIEMELAIHEI L, ZAUZfES Flil HBLOWA KN DNA O A F
JMEFEZ A LT LOX BEAZBIMSEDZ ENRHL NIRRT, 202 b, TRF i LOX %8
D¥EMZEN LT3 T — 7 VBREOMER: - BIIMERIC XV, BEOHERZ B L Uiz R iEEERE H&T
DT BT — IR TP T 2B NRBHH T2 0150 Z ERIIFRF SN D,

3. SOOI DRl E 71X A

Fex O EORMHEL, THREV AT A2 (HCY ) OERICL > THEENLILT S Lo bo
TH VY, KBFZEo BORERIE, i HCY LAREWERE FIZEWN TS, LOX OJEMER T2 X,
BE OB < BIERERR D E A7 ) —= 7+ 52 L Th5, 41, TRF ®» LOX FsHiHY
IERZ BN L2 2 & T, TRF VB EMERHTAZNIZE < B SmBEREIER ISR V15 5 ATREMED R &
N2, AEER L7 MG-63 O#ERITH < £T LOX BIUKH L TORBLZHRIETIHDOTHY,
HCY OFELE WD DI ST D, 1o T, EEEIck b TOIGHES 2 7285A121% HCY FEF
WZBWT TRF BRED LS ITEAT 20 BET 22 ENMEBETHL EE XD, ZDDIZ, HCY 12X
ST LOX BEAEMATERBR AWM S, ThE AT TRF OMREHLNITH I EREH%D
BfRETH Y, THZL > T TRF oa8MEEH LM TENIE, HCY OFfERK &+ 8580
PIbELESEDLENET E LTI ORILEZ R > CHIATE S LB 25,

72, TRF OREIZEL T, S5RFH A BT 72FBRTIX 10 pug/ml EWIHREN 1 DOF—HA v
hEZeoT=, ZOREBITEKBPIBETIEIH S HDD, TRF OEWSTHD 6T3 13FH 4 N HFEHIZ
BT 282D T N LIEER T RN, BEORERIZBWTIO 10 ug/ml &) RE
Z I LAV TTHERFT D OITEBIITHE LV E Sd, /- T, EAkicmT T, 7V =X K711k
72 TRF 297U A2 b e LTERSEL2E, WINEhHEEZ D 5 7ES FRRHCRET L T B
MNHDHIZA D,

Summary

Both bone mineral density (BMD) and bone quality are important factors for the determination of
bone strength. Stress fractures have been frequently reported in female long-distance runners.
However, it cannot be prevented only by the measurement of BMD. Therefore, studies of bone
quality may be of significance in the prevention of stress fractures. Bone quality is determined by
collagen cross-links which are in turn regulated by enzyme lysyl oxidase (LOX) in osteoblastic cells.
Existing reports showed that LOX expression is inhibited by activation of Janus kinase (JAK)
signaling located in the upstream of LOX, and this activation of JAK is induced by homocysteine
(HCY) accumulation, i.e. HCY accumulation deteriorates collagen cross-links.

It is well known that tocotrienol (T'3) which is a kind of vitamin E family has powerful anti-oxidant
activity and a variety of pharmacological effect (e.g. anti-cancer effect, hypocholesterolemic activity
and inhibitory effect of JAK). In this study, we utilized the Tocotrienol-Rich Fraction (TRF), the oil
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extracted from a plant Annatto, and this TRF mostly consists of 6-T3. 6-T38 has the highest
anti-oxidative and anti-cancer activity in T3. However, the effect of TRF on the LOX expression in
osteoblastic cells has not been understood. Here, in this study, we have investigated the relation
between TRF and LOX expression in osteoblastic cells.

We used human osteosarcoma cell line, MG-63 which are human osteoblast like cells and are
frequently used as models for the study of signaling systems and mechanisms. Further, it is known
that LOX expression is inhibited by DNA methylation in MG-63 cells.

To demonstrate the mechanisms of LOX inhibition in MG-63 cells, the cells were cultured in
medium with Zebularine (inhibitor of DNA methylation) or AG490 (JAK inhibitor) and we analyzed
LOX mRNA expression. As a result, LOX mRNA expression increased by both inhibitors. These
results showed that DNA methylation and activation of JAK signaling participates in inhibition of
LOX expression in MG-63 cells. DNA methylation is one of the factors for epigenetic regulation.
Therefore, it seems that epigenetic regulation participates in deterioration of bone quality.

To investigate the pharmacologic level of TRF in MG-63 cells, we evaluated effect of TRF on the
cell viability of MG-63 by WST-1 assay. As a result, high concentration TRF (20 pg/ml) exhibited
cytotoxicity, while concentrations less than 10 pg/ml did not show cytotoxicity. Based on this result
of WST-1 assay, the cells were treated two different concentrations TRF; 5 ug/ml and 10 pg/ml, and
we analyzed LOX expression in MG-63 cells. In consequence, both mRNA expression and protein
expression of LOX were significantly increased by TRF.

Subsequently, to demonstrate the mechanism of LOX expression increase effect of TRF, we focused
on DNA methyltranferases (DNMTs) and JAK signaling. DNMTs catalyze DNA methylation and
especially DNMT1, DNMT3A and DNMT3B has high methylation activity in DNMTs. In this study,
we analyzed mRNA expression of DNMT1, DNMT3A and DNMT3B by RT-real time PCR. As a
result, TRF decreased only DNMT3A and DNMT3B expression. DNMT3A and DNMT3B catalyze
de novo methylation. Therefore, this result showed that TRF inhibit de novo methylation of DNA.
On the other hand, from the western blot analysis, JAK2 protein expression was decreased by TRF.
The similar tendency was observed when activated protein of JAK2 was analyzed by
immunoprecipitation. Furthermore, to demonstrate relation between DNMTs and JAK2, we
analyzed mRNA expression of Friend leukemia integration 1 (#7/7) which is transcription factor of
DNMTs. As a result, FIi1 expression also decreased by TRF.

In conclusion, we demonstrated that TRF was shown to increases LOX expression via reduce
DNMTS3A, DNMT3B and FJIil expression by the inactivation of JAK2. These results suggest the
possibility that TRF is effective in maintaining bone quality.
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Collapsin Response Mediator Protein 4 (CRMP4) ®~ v 2 H#plZ L 0 #7¢
%V AT D RIE & & OB RERE
Identification and functional analysis of age-related changes Collapsin Response
Mediator Protein 4 (CRMP4) phosphorylation sites

WHEREE N &1 (CEaREER AR50
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(1) T. Kawachi, Y. Nakano, A. Kitsu, A. Tsutiya, R. Ohtani-Kaneko
Age-related changes of Collapsin Response Mediator Protein 4
The 13th International Symposium on Bioscience and Nanotechnology, Kawagoe, Saitama, Japan,

Nov.27 (2015)

(2) Takanori Kawachi, Atsuhiro Tsutiya, Hiromi Motegi, Takahiro Okada, Ritsuko Ohtani-Kaneko
Age-related changes of Collapsin Response Mediator Protein 4 (CRMP4)
¥Society for Neuroscience 2015, McCormick Place in Chicago, Illinois, USA, Oct.20 (2015)

(3) Takanori Kawachi, Atsuhiro Tsutiya, Hiromi Motegi, Takahiro Okada, Ritsuko Ohtani-Kaneko
Age-related Changes of Collapsin Response Mediator Protein 4

55 40 [B] B ALCESN /W « 55 37 Bl A AR P2 ARAE (CompBiol 2015 [AEARE) .
JMS 7 A7 — N7 ZH, KK, 12 12 B (2015)

I FE O

TN & ARRREI S 2 b DI IE R I HZE T D 72O, AT Dk x I =2 —r )
WD HIVTERFNZGEAE L, IO ONTEGF~BE8IT 5 & & bI2, ELWHICHEIERCERIRZGE 2 fh & =
. ARSI & S T R BT D MEN D L, MR OME A fET 5RFo—oE LT
73V 3A BBV, BT 3V 3A OV T FNRFEICHERINFE LT Collapsin Response
Mediator Protein-2 (CRMP2) M [AE & 7=, CRMP (ZEE F TIZ CRMP1~5 £ To 5 FiFEANFIE X
nNTuns, £095H CRMP4 1% Tsutiya 5 (Tsutiya et al.,2012; 2015a, b) OAFZEIZ L 0 . B[R] EEHE
TERRICB G5 2 E N SN & 7=y, CRMP4 ORERERIE A 1 = X MZHOW Tk, EEMH ST
W, Z ZTARBIZETIL. CRMP4 % /87 B OBSBRERIH A 7 = XA L EFIRDH—BE LT, LFD 2
Rz~ T, ORMEZE TD CRMP4 D% /3 7 BIEBLL NV OZERR Y Ul L~ L DAL 2 i~ T,
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1. WFEJ5E
B REBRTIE, v7 A (C5TBL/6N) DA R &AM Uiz, HEERTFEMW) ERE O FhEIZBET 5B
DHA KT A ATFESWTERITITOIIZ, £ 0 H [postnatal day (PD) 0, PDO = birth day)]. PD7.
Adult (A:1% 8 fm, FIK) . Aged (At 12 °A~13 70 H) O~ U R (FnEiin=3) &< bUL
v 4 — /L [50mg/kg, G.p )N & 0 BRI LT, £ 0%, IMahit L, KM DAz 0 L, o7
Ny 77 —ERERNTH 7 a7,
CRGEERIKENEIC LV S e CRMP4 O AR > b OFBAEBIAL : ~ 7 A KB E D HRH L7z
P T IAZONWT L IRGTERIKE), “RotERIKE 4 32 L, CRMP4 35 X U pCRMP4 (Thr509) (2%t
T 25k % FHv 72 Immunoblot (2 X W CRMP4 3 X O pCRMP4 (Thr509) D /3> K& AR > k&
L.CRMP4 O F8HL &% A% A4 T bl L7z, £72 2 oAUk E#% . pCRMP4 (Thr509) O <> ProQ
Diamond #etaz 3 L, U UL AR Yy &G, 2%, U B kEMisii T % CRMP4 AR
v MZ DWW T, UPLC-MS-MS (SynaptG2, Waters) & f##7 > 7 b ProteinLynx Global SERVER
(PLGS, Waters) #HWTEHESHTZ1TV, CRMP4 73 +HCU U WESi 25210 57 X/ R IED
FEZEIT> T,

2. BRgERE IS K O OB

— R oTERIKENE & Immunoblot 35 & % #H A A 72 AT O FIZ DOV T : CRMP4 O3B &% £ %4
HCHE L7231 Cld, CRMP4 @ 3 KD Ny Ridnd s PDO Thieb B ENE <. T D% Adult,
Aged TiX PDO & kil L CBAEICHA T2 Z ERH LT o7, F72, 42 CRMP4 ORBED S H
Thr509 23V Rk ST % CRMP4 OE|E (4 pCRMP4 (Thr509) /4 CRMP4) %, PDO & kg L
T Adult, Aged TlImdH T2 - 7=,

INHORERN S CRMP4 [3AZRIINCIR S FEEL L, B, Bl CTIXE L B35 Z L2505
72o ZD Z & 1%, CRMP4 & pCRMP4 (Thr509) 2 EZWHNI A HIERE L TV D ATEEMEZ RIZ L TV 5,
I 512, 2 pCRMP4 (Thr509) /4 CRMP4 BB R bE <, ZORELIBAOT L2 &6,
CRMP4 @ Thr509 ® U »EALEAIN, A% TO CRMP4 OMREICEHEE CTh H Z L H3VURB S LTz,
CRMP4 ®V VFR{LEHi AR >~ MME, Thr509 23V UL I7- b DIZ O TIEHiRZ AW THRIE T
200, MDY VEEEAR Yy MTOWTIFMRETE R, £Z T, CRMP4 0o U U fbikikof
L ZDORBOEBRTIZONT, EBICHRDZ iz,

TRTCERIKENE THOBE S iz CRMP4 AR v b ORBAEBEIZ OV T TR ERIKENE THOBEE.
CRMP4 (259 HHUKRIC L 5 Immunoblot #1T7-72& 2 A, 92D ARy F(No.1 ~9) 2’ ST,
INHHEAR Y FOFEBLEELZ PDO, PD7T BTl LZE Z A, Nol & 5 DARy FOFILEN PDO
IZHERT PD7 TIIAEICHED LWz, £/, £2TOAKR Y ME, PDO ICHA~ Adult TIHFEBNAE
W2 LTz, CRMP4 O A7 b & ProQ Diamond 42 TR Sz U gk & VRV AR » b
gLz Z A, CRMP4 D 4 2Ky b (No. 1, 3, 5, 6) WU VBLEINT-ARY FTHDHZ LM
inoto, 72, CRMP4 AR v k& pCMRP4 (Thr509) AR > h&H#EL7=EZ A, No.3, 5, 6, 7
25 pCRMP4 (Thr509) OARy hEXELTEY , ZHHDAR Y ML Thrs509 12V o EBERM 25 (T
TWNWDZ ENghotz, No. 7T 3B EN D72 < | ProQ Diamond o Tl S e e E x b,
%72, No. 1 ®AKRy M, Thr509 LIS DENL T ELERi 2521 T\ D B2 bz, No.l DA
Ay bt PDO 205 7 ORICE L EEMNED Lz Z &S, Thr509 USOEALD U L&A
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CRMP4 OFSREFHERNICEHEE TH D L& 2 No.1 DU U ERALEML 2 B BT K - THRHT L 7=, & Dt 3.
No.1 (% Ser385 73V VL& #3217 7- CRMP4 TH D Z L2 ¥ CRIETH I ENTE T,
CWonERIKENE, Immunoblot Ed K OVEESITIC L D Y S AER AL DT ORE RN S |
CRMP4 2R v h®OW, Serd85 3V gt &417= No.1 & Thr509 23 U > E{k &417= No. 5 DFBLH,
TR ARG 28 KM R LN TR T 5 %01 (PDO 705 PD7 Of]) 1ICF L ZEbT 5 Z LI LMITHA

77,

3. A BB 31T BB E 7 LR

ZNETOEDHOMIIZE Y, CRMP4 0V VE{kiEfi & CRMP4 OFSREFIET & O BIEAVRE S
TE 72, CRMP4 O U UL U L BRRIC K D BEREFHE OFEMIZ DWW TIERZEH H 20272 - T
72\, AFSETIE, CRMP4 @ Y U ER(LERAL & LT Serd85 A Hi7-IC[FlE T & 72, 72 Ser385 <° Thr509
RV Ut Siu7c CRMP4 OFBINEZRIHICE LSBT 22 &%, M1 TH LM L, AR
£ 0. CRMP4 % > /37 EOMEERIE A 1 = X L% 3 25 ECEBERMANG O, SRIZFEEL
U U BALERLAS CRMP4 DREEEICI N T E D K 9 22240 5 O ETIRD BN H D,

Summary

CRMP was identified as the molecule required for the signal transduction related to the axonal
growth cone collapse (Goshima et al., 1995). CRMP family consists of five homologous cytosolic
proteins, CRMP1-5. It has been reported that all of them are highly expressed in developing as well
as adult mouse brains. It has been reported that all of them are highly expressed in developing as
well as adult mouse brains. However, recent our in situ hybridization study revealed that signals of
Crmp4 mRNA were occasionally detected in adults, though it was abundantly expressed during
early postnatal period (Tsutiya & Ohtani-Kaneko, 2012). Our study also demonstrated that CRMP4
plays an important regulatory role in the growth of not only axons but also dendrites, suggesting its
crucial function in building neural networks. On the other hand, it has been reported that a certain
function of CRMP4 is controlled by phosphorylation of the molecule (Alabed et al., 2010). However,
which phosphorylation sites of CRMP4 are critical for neural developing remains unclear. Therefore,
the aim of this study is to verify phosphorylated forms of CRMP4, to know which phosphorylated
forms change their expression levels during postnatal development, and to identify their
phosphorylated sites. For these proposes, the following techniques were used: two-dimensional (2D)
gel electrophoresis (2DE), immunoblottings with anti-CRMP4 antibody, Pro-Q Diamond
Phosphoprotein Blot Stain, and mass spectrometry (MS).
(1) 1DE immunoblotting: Expressions of CRMP4 and pCRMP4 were decreased in adult and aged
mouse brains, compared to those at PDO.
(2) 1DE immunoblotting: pCRMP4 / CRMP4 ratios in adult and aged mouse

brains were decreased, compared to those at PDO.
(3) 2DE immunoblotting: Nine forms were detected as CRMP4 (spots no.1~9) . Among them,
expression levels of spots no.1 and 5 were significantly decreased at PD7, compared to that at PDO.

These spots must be crucial during neural network formation in developing brains.
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(4) 2DE immunoblotting: Five protein spots were detected as CRMP4 phosphorylated.

(5) 2DE immunoblotting, and ProQ Diamond phosphoprotein Blot Stain: When we used ProQ

Diamond Phosphoprotein Blot Stain, at least 4 protein spots were detected as CRMP4.

(6) 2DE immunoblotting, and MS: We identified that spot no.1 and 3 are phosphorylated at Ser385.
In our future work, we are going to study effects of phosphorylation at Ser385 on functions of

CRMP4.
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ROCK FHEFHNC X 2 5 REMAa D S (et A T7 = X I D

Elucidation of cellular mechanisms on pluripotent cell differentiation by ROCK inhibitor
FE A CEmERERE APl e R R AR 3 )

WFEEif, SR 27454 H 1 H~FRk 28 423 A 31 H

F—U— R/ (DES Hifid ES cells
@1PS HHfa iPS cells
(QROCK PHFEH]  ROCK inhibitor
@b e neurons
OFlei} differentiation

Pk 27 4 BEREREL/ 490, 000 1

WHoEFER

(1) J &

+ Yu Kamishibahara, Hideo Kawaguchi, Norio Shimizu: Rho kinase inhibitor Y-27632 promotes
neuronal differentiation in mouse embryonic stem cells via phosphatidylinositol 3-kinase,
Neuroscience Letters, 615, 44-49(2016).

(2) PR (RAZ—FR)

- LR A, IR S5, dEK i ROCK BHE AN PISK 241 L T ES Ml & it~ 43k &
eSS, HARERIALSES 2016 RS, ALiEEFLILT, ¥Rk 28 483 3 28 H (F7E)

fFZERGE 3 L Ok SR O 2
1. /HEHEEICED S v 7 AR O

ME S FtFEIE e L TR EINTLEM TH S ROCK HEANL, MR (CNS) EEDIHE
SOFREMERLDHICEVEZ 27 R b= 2OMil7e £ BRx MIafEREIC B> T\ o Z L AiiE S
Niz, b0 Z Lt ROCK FLERD ES #ifldh b fa ~D bR & LTRIHTE 20T
720 & B 2GS LT ERK & 7 /U RiERR I 2 T L S8 T ES Miia ) & st ~o 43k %
fedtd 5 2 & 2 A L7 (Kamishibahara et al., Neuroscience Letters, 2014), %tV C. ROCK [H%E
R ED X 512 ERK ¥ 7 /URERE ZTEMAL S 50 % . ARSI O A0 bicBlb 52 7L
R (PLC > 7 F VR, PISK/Akt ¥ 7 T /VREERRER) 1I2OWT, &2 7 TV RERE O
EHIZ W TRE LT,

NGF =%k (TrkA) 7225 ERK @ EJilZfiZi&Ed 25 MEK £ TOK L 7 F U REREOREAITH 5
TrkA FHFEA], Ras BFEHI, Raf FHEA], MEK FRERIZOWTHRE L7z, TrkA FHEAI & ROCK FHEH
Z [RIRFIZIAN L7236, ROCK BHEANC K 0 /oM S a7z, 241k 0| TrkA £ ROCK FHEHIIC &
2 o EAe I 1L RN & B X B D, — 7, Ras FLEHA Raf RFAIE 7213 MEK BLEA & [FiFIZ ROCK
FHEAIZ N L7556 . ROCK BAEFEANC £ 2 0 biRERN IR oo 7, 24k Y | Ras/Raf/MEK
1L ROCK FHEANC & 2 BIEEICRIR L TV D & E 2 biLb,
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PLC FHEH| & O PKC FLEHIZ FAVC, ES fﬁiﬂ@ﬁ%%ﬁafﬂﬂi}i@f\@ HMEIZ K “ﬁ“%ﬁ%i“ iR L7z, PLC
FEH] & ROCK BLEAIZ RIRHCHIN L Cofetsa L7254, ROCK FLERNIC X 2 bt Fid /o
ni-, Zhk v, PLC 37 /Ui ROCK Bﬂiﬂﬁl % bl iﬁ&ﬁﬁff\f‘%é 2:%2 B

—J7. PKC BL#EAI & ROCK FLEHIZ FIFHZEM L T mﬁ%%bt . ROCK FEHANIZ £ 545y
Rt RIT R S e o7z, 2k v, PKC % ROCK FHEHIC Jﬂm%L ZRRT % k%z B
Do

PISK FHERZ AW CIEE 2 LET 2 2 Lick v ES fﬂiﬂ@rﬁ%ffﬂaf’%ﬂm@f\@ HMEIZRIEF B D W
THFT L7z, PISK BASEAI & ROCK BRFEARIZ FIRFZESIN L CTofbtsa L= ROM{Miﬁ
IERED R R S e o7, 2k v, PISK i3 ROCK BREANC X ééz\ﬂ:%L R LTV J:%
z2 6%, ROCK [ERZIMLIZGAE DS Akt XY VIR Akt B2 Vo AX T ayT 47

LV L, & Akt I3 2 U VR Akt BEOEISZEH LR, 2> hr— /L KX ROCK
ﬁﬂ%ﬁﬂ%%’sbu L7ema DY Ul Akt BICKE REIT R oNero7z, 2LV, Akt i3 ROCK fHE

KN LD B EIZIT R THhH D B2 b D,
Rho 7 7 2 UV —® Cdc42/Rac #[HET 5 dual fLERZ obEZEERZHM L, ES %Hﬂﬁ’jﬁ)%W%}:fﬁﬂiﬂ’?
SO FIETBIZ OV THET L 72, Cded2/Rac dual PHEHIZ RN L TH ﬂﬁi—‘% L7-%4 . ROCK

FLEANC X 2Rt Ri3dmfil S vz, 24k v, Cded2/Rac 13 ROCK FHEHIIC )Jﬂﬁf;%_ B
BRLTWD EEZX DD,

PLE, ROCK HFEANC X 5 ES #ifa) & kfifa ~D 5 bfEdlzix, ERK > 7 T VRER K O ERK
OIEMHALAEE L T Y, ERK X, Ras/Raf/MEK, PI3K & U PKC, Cdc42/Rac ¥ 7 F/VIniEe &
L CIEME LS D AlREE R & D Z & % H 72 L7z (Kamishibahara et al., Neuroscience Letters,
2016),

2. iPS M ORpREME~D 2 {LAREIZ R 35 ROCK FLEAI DR
ES #ifia & AR O 2 K> 1PS MifaiZd 17 5 ROCK BHEA|IOFEIZ SO\ T HiFET L7z, ROCK
PEAIZIRINT 2 2 &, COREDOEIS THREMIZ/MEL TWEE 7 a— A F A—% —Z W
THRF L7, BIRINOEEA . 2592 0k LTk . ROCK FHEAIZ RN L 7235-5121% 38%4°3
R b L=, 2k b ROCK BHEHIL ES fifa 7210 T/ < iPS Milan» & i ia i ik = &
LEEOMERER & L TERTH 5,

3. SHOMEIZHE T HHREE ZIXMER

AHFFE Tl ROCK FHEANC & 2 /0 LIRS 2 B S0\ T 572012, 0 TAEOF R CTIA WD
NTWDTIETH D, FHENY L EICKT DIERE WD Z & TV TR OB & 2% L
2o LU, PHEANIFER &2 I E 12T T, tho X R I E| E”i"?%.ﬂéT EENH D, £D
7o, vxRETuyT 4 U 7EICEY . AEgb7e ROCK BEANC X 20 {KEHEICEE D 5 & v
NRIBEOV CEALORIE ZIT\V, £72 RNA F#E% H T ROCK Bﬂi%ﬂ@ ﬂ:{ﬁL (B LR &
ROGE ) I SEDH T EICE D, ES Milad SRR~ RIETRBIZ OV TR
%, F7=, ROCK HEAZRINT 5 Z & ¢ ES Hifu & iPS fifus 5431k bt*ﬁ%ﬁﬁﬂ’?@iﬂ TELL G
B < 72 B0, ES M el L C iPS fifas 53k L =il 0B & 13 72, Z2oi=n, AR
22 L7- ROCK FHEANC X 25 ES M &AL~/ LIR RS & | iPS Hlla ) & AL~ 5y
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LARERRE R FER CH D008 9 M ERFHT 5.

LLE. ES flifa & 1PS #ifaic i3 % ROCK FHEAIOIERBEIEZI &+ 5 2 L2k b, ROCK fH
FH|OHFr 1= 22 L FRRERE O MBI BS . kAYICIE ROCK RER 2 HAERSFICHHT 2 L 252
720N,

(1970 XX5°)

Summary

Mouse embryonic stem (ES) cells are pluripotent cells derived from the inner cell mass of
3.5-day-old blastocysts of preimplantation mouse embryos and have a pluripotent ability to
differentiate in vitro into various cell lineages. ROCK is one of the major downstream mediators of
Rho. Rho plays crucial regulatory roles in the cellular proliferation and differentiation. We found
that the addition of Rho kinase (ROCK) inhibitor to the culture medium promote neuronal
differentiation of ES cells by activating ERK involved in ERK signaling pathway. However, the
precise cellular mechanisms underlying neuronal differentiation by ROCK inhibition are not fully
understood. Therefore, we investigated how ROCK inhibitor promoted differentiation of ES cells
into neurons.

To clarify the role of cellular signaling pathway in the promotion of neuronal differentiation by
the ROCK inhibitor, we tested the effect of specific inhibitors of several cellular signaling target
proteins on the promotion of neuronal differentiation of ES cells. We tested the effects of TrkA
inhibitor, Ras inhibitor, Raf inhibitor or MEK inhibitor in combination with ROCK inhibitor. TrkA
inhibitor did not block ROCK inhibitor-mediated promotion of neuronal differentiation in ES cells.
In contrast, Ras, Raf and MEK inhibitors blocked the increased ROCK inhibitor-mediated neuronal
differentiation in ES cells, suggesting a role of the Ras/Raf/MEK in ROCK inhibitor-mediated
promotion of neuronal differentiation. We investigated the effects of PLC and PKC inhibitors. PLC
inhibitor did not block ROCK inhibitor-mediated promotion of neuronal differentiation in ES cells.
In the other hand, PKC inhibitor blocked the increased ROCK inhibitor-mediated neuronal
differentiation in ES cells, suggesting a role of the PKC in ROCK inhibitor-mediated promotion of
neuronal differentiation. We investigated the effects of PISK and Cdc42/Rac dual inhibitors. Both
PI3K inhibitor and Cdc42/Rac dual inhibitor blocked ROCK inhibitor-mediated promotion of
neuronal differentiation in ES cells, suggesting a role of the PI3K and Cdc42/Rac in ROCK
inhibitor-mediated promotion of neuronal differentiation.

These results show that ROCK inhibitor may promote the neuronal differentiation of the ES cells
by activating the ERK signaling pathway through Ras/Raf/MEK, PI3K and PKC, Cdc42/Rac

signaling pathways.
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Cloning and functional analysis of genes encoding a key enzyme involved in scopoletin biosynthesis

in Populus trichocarpa.

WFFRARER FRdE WEEE (EmPPEER AmPl s8R
WFFEIIR/ SR 27 4F 4 A 1 B~k 28423 A 31 H
¥ —U— R/ OFR7Z (Populus trichocarpa)
@AV MIKERLEESRE (orthohydroxyases)
@7~V &% (coumarin compounds)
@ A (biosynthesis)
®7 m—=27 (cloning)
R 27 ARFEAZAT AR 447,000 H
Fgeses%l  AAREZ(LFES 2015 FERMILAKS (FL 26 43 H)
H AR b2 2016 fFEEFLIRRS CERk 28 423 A FiE)

i SIOPSEONT'E DL 2
1. WHFEH A

RN T2 =) ALEMNRERE L T 0ER L, AV MK EEER B R 2 TS L RO A
ZiREt Lz,

KEBCYRHIA T TR T 7 OEFNEL | +080 RNA BELNR0-7-720, 7/ 5 DNA 725
MEB DO a—=2 T 2T o 02,

2. fFgER I L OV OB 2

T T DR L DXL Z A 2 7 —nAh L, #iti# o LC/ESI Q-TOF MS 7534 24T - 7=, £ Difik
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6z PtC2H1 (62%), 2(60%), 3(60%), 4 (44%) & Li-, Z® PtC2H O 7 X J Welids %, AtF6'H1 25
0 20GD 77 2V —IZBTHEEEDT I BRECH & RN 21T o 7255 . PtC2H1, 2, 3 134
IV MIKBACEESE D 7 NV — BT 5 2 EnbooT,
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R L7c, BOS#, Kk T MU U LKA IR TR OS5 1 SH 5 L [AIRFIZ CoA (RDNIK 53 fi#
AT -T2, T OHREFRRE CHFI L, RSO HPLC 24T > 72, € DR, mmwl%A%ﬁW
& L7z & X|Z21% 6-hydroxyferulate ¥ £ T' scopoletin 7%, caffeoyl CoA #E & L= & Z|Z
6'-hydroxycaffeate 35 & N esculetin 23 H S 4172 Z & 75 PtC2H1, 3 13 feruloyl CoA & caffeoyl CoA
DAV MLz Kb d 5 Z EBRHLnERoT,

3. A% OWEIZIIT i £ 721X A

77 5 DNA I 7 v —= 0 Va2 AT ool R7 T80T PtC2H1, 3 AEFRIZRILL TV D
MIFRHTH D, 207D RT-PCRIZCE Y | TEB XU R ZNZNICE T 2B 21T H Z & NLE
ThdEEZD, 12, ARESEBSGTE 2o 72 PtC2H2, 4 lIZoW T H 7 n—=2 7 %{ThRiTh
X bentEx D,
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Summary

Coumarin compounds exhibit antibacterial and antioxidative activities, therefore, they are though to be involved
in defence in plants. Scopoletin, which has a coumarin core structure, accumulated in roots of Arabidopsis
thaliana. Scopoletin is derived from phenylpropanoid pathway, in which the ortho(6”)-position of feruloyl CoA is
hydroxylated before lactonization. An 2-oxoglutarate-dependent dioxygenase (20GD) is identified as the
ortho(6’)-hydroxylase of feruloyl CoA (AtF6’H1) (Kai, et al., 2006 Photochemistry, 67, 379-386). AtF6’H1 is a
key enzyme in scopoletin biosynthesis, which diverges scopoletin pathway from phenylpropanoid pathway.
Another 20GDs from Ruta graveolens L. (Vialart, et al., 2012 Plant J., 70, 460-470) and Ipomoea batatas L.
(Matsumoto, et al., 2012 Photochemistry, 74, 49-57) were cloned as the ortho(6”)-hydroxylases involved in
coumarin biosynthesis.

Coumarin accumulation is often found in many plants, in which coumarin biosynthesis is still unknown.

In this study, cloning and functional analysis of genes encoding ortho(6’)-hydroxylases involved in scopoletin
biosynthesis in Populus trichocarpa, which is a woody plant and industrially used as the source of pulp.

We analyzed for metanol extracts of epidermises from Populus trichocarpa by LC/ESI Q-TOF MS
with positive mode. As a results, esculetin molecular weight-related ions of m/z 193.0489 [M+H]*
(calc. 193.0489: CoH704) were detected at 3 min. And, we analyzed for the ions by MS/MS. As a
results, fragment ions of m/z 178.0349 [M+H-CHs]* and m/z 133.0316 [M+H-CH3—CO-OH]* were
detected. These ions coincided with spectrum of scopoletin standard.

And, we analyzed for metanol extracts of epidermises and leaves from Populus trichocarpa. As a
results, esculetin molecular weight-related ions of m/z 179.0333 (calc. 179.0344: CoH704) were
detected at 2 min. And, we analyzed for the ions by MS/MS. As a results, fragment ions of m/z
123.0408 [M+H-2COl* and m/z 133.0266 [M+H-CO-H20l]+ were detected. These ions coincided
with spectrum of esculetin standard.

Scopoletin and esculetin were accumulated in Populus trichocarpa.

BLAST search was performed for homolog genes in the genome of P trichocarpa, resulting in three
sequences (PtC2H1 and 5). Their coding sequences show moderately high homologies (60, 62%) to
AtF6'H1 sequence, respectively. Sequences of PtC2HI and 3 were amplified by PCR with genome
DNA of P, trichocarpa as a template. PtC2H proteins were prepared using . coli expression system
as tagged fusion a protein s for affinity purification (GST-tag), which were subjected to enzyme
assay.

PtC2H1T and 3 exhibit ortho-hydroxylase activity to feruloyl CoA and caffeoyl CoA.
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Search of the D3 target protein for grain yield regulation in rice
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Summary

Strigolactones (SLs) act as plant hormones that regulate leaf senescence as well as shape plant
architecture. Leaf senescence is a critical event for nutrient translocation from old leaves to young
tissues and seeds under poor nutrient environment. Previously, we found that SLs accelerate leaf
senescence in response to phosphate (Pi) deficiency. Regulation of leaf senescence by SLs might
contribute to nutrient translocation in rice. To evaluate effects of the delayed leaf senescence on
grain yields, we cultivated WT and SL-related mutants (dwarf (d) in rice) in different Pi
concentrations (6, 60, 600 uM). Total number of grains increased in WT and SLs-related mutant d10,
di14, d17 and d27 grown in high Pi concentration, but decreased in d3. Recently, a new SLs-related
mutant d53 was found. D53 is a key enzyme of SL signal transduction that involved in downstream
of D3. In this study, to investigate whether SLs regulate grain yields, we cultivated WT and d53in
different Pi concentrations for five month. d43 mutant showed higher shoot branching each Pi
concentration than WT. Total number of grains increased in WT grown in high Pi concentration, but
decreased in d53. In addition, the ratio of mature grains of WT maintains high percentage
approximately 50% in both high and low Pi concentrations, but that of d53rather decreased in high
Pi concentration. These results suggest that D53 is a target protein of D3 on grain yield regulation.
Next, to evaluate effects of SL on grain filling, we measured grain embryo length and endosperm
area. Embryo length did not shown significant difference between WT and SLs-related mutant, but
endosperm area decreased in SLs-related mutant compared with WT. These results suggest that
SLs regulate grain filling. We conclude that SL signaling is required for regulation of grain yield

and to maintenance of homeostasis on grain filling even in low phosphate environment.
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Effects of silver nanocolloids on medaka immune function
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Summary

Silver nanocolloid (SNCs), which is one of the emerging nanomaterials, is using for
pharmaceuticals and personal care products due to antibiotic activity of silver. However, fate and
biological effects of SNCs released into aquatic environments are not clear yet. Environmental
hazardous SNCs have risks to pollute aquatic environments and cause toxic effects to aquatic
organisms. SNCs may also pose unpurposive damages to human through aquatic ecosystem. In this
study we estimated immune toxicity of SNCs using medaka as a vertebrate model. To see exposure
effects of SNCs on medaka tolerance to pathogenic bacteria, medaka embryos, larvae, and adult
were treated following four conditions; (i) control, (ii) SNC exposure, (iii) pathogenic bacteria
(Edwardsiella tarda) infection, (iv) SNC exposure & E. tarda infection. After that survival ratios
was counted for 10 days. Under non-infected condition, all medaka were survived despite SNCs
exposure. Regarding to embryos and larvae under F. tarda infected condition, there are no
significant difference in survival ratios regardless of SNCs exposure. However, regarding to adult
under F. tarda infected condition, survival ratios were reduced to 20% by SNCs exposure. These
results indicate that SNC effects on behavior of £. tarda in medaka. To see exposure effects of SNCs
on ratio of blood cells of medaka, medaka larvae were exposed as a described above. Leucocyte is
responsible for infection. In case of human, it is known that number of leucocyte increase when
pathogen invade body. After exposure, blood cells collected from the exposed medaka were subjected
to Giemsa staining for observation blood cells. Then, number of blood cells (red blood cell,
thrombocytes, neutrophil, lymphocyte, and monocyte) were counted. Ratio of red blood cells were
84.8% in control, 74.1% in SNCs exposure, 72.1% in E. tarda infection, and 34.8% in SNCs exposure
& FE. tarda infection. On the other hand, ratio of lymphocyte were 3.8% in control, 15.0% in SNCs
exposure, 12.6% in FE. tarda infection, and 23.9% in SNCs exposure & F. tarda infection. E. tarda
decrease ratio of red blood cells and increase ratio of lymphocyte. Moreover, SNCs exposure also
decrease ratio of red blood cells and increase ratio of lymphocyte. These data show that SNCs

exposure and/or £. tardainfection effects on immune system.
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Principle study of Non-invasive cell observational method: Cell response of

Vascular Endothelial Cells was caused by glucose stimulation
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ES B

Tt — ORI R A 52 & OBRORIKOZAL & BT HEMEE, K O LSPR £ — O

LAY B A DZEALERI LSS LTz ARFZRIC 3\ L MBI 12 3R 5 0.5M 0 MgCly
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Summary

This study is an attempt to use a localized surface plasmon resonance (LSPR) sensor for

observation of the cell morphological change. The LSPR sensor can monitor the change in refractive

index within several tens of nano meters from the sensor surface. As life science applications, so far
it has been carried out, such as quantitative monitoring of the antigen-antibody reaction. In recent
years, there is an attempt to observe differentiations of cells with plasmon sensors. In the present

study, we investigated whether it is possible to observe the structural changes in the cells using the

LSPR sensor.

Vascular tissue tends to collapse in diabetic patients. This is caused by actin aggregation of

endothelial cells by hyperglycemia. In this experiment, vascular endothelial cells (VECs) were used

to monitor morphological changes upon exposure to high concentration of glucose, as a model.

At first, we examined whether it is possible to culture VECs on the sensor.

We optimized the number of VECs and surface states to have a near-infrared absorption spectrum.
More specifically, we investigated the morphological change of the VECs caused by the addition of
high glucose to the VECs on the sensor surface via microscopic observation and peak wavelength
shifts.

Modifying the sensor with poly -L- lysine increased the density of cells which adsorbed to the sensor

surface. However, the higher the cell density on the surface, the more the absorption spectrum of

the sensor is attenuated. It was found that sensors not treated with poly -L- lysine are more
advantageous than treated ones for LSPR sensing.

Furthermore, the larger number of seeded cells, the more the absorbance of the absorption

spectrum of the sensor increased. This is speculated that scattered light was increased by

increasing the number of cells.

When VECs were exposed to a glucose medium at the concentration of 3 mg / ml, they became

detached from the sensor surface as observed by a microscope. Further shifts of the absorption

spectrum as a function of time were confirmed.
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TEME R VR NS K DMET + 7 BT RO MEERR A 1 = X BIZDN T
- EFERRAR R VR VAR VR U EA = 2 —u Y (GnRH3 =2 —1 )

(ZBI DT -

About sex reversal of female tilapia brain by androgen

- Analysis of Gonadotropin-releasing hormone neurons (GnRH3 neurons) -
WRFEAREE H A CEmEHE e R A B F i %)

WFZEEif] SR 27T 42 4 H 1 B~k 28 £ 3 A 31 H
X — 17— N OB AR VE AV GnRH

QMR VT Androgen
(SR Sex reversal

ARk 27 AR EEAZATER 464,000 1

WFFETE

(1) F2H+R

Y. Narita, A. Tsutiya, T. Kaneko, R. Ohtani-Kaneko. Effects of androgen on GnRH3 neurons in
slice culture of the tilapia brain, %5 40 [B] H RN /374> - 55 37 [Bl H R AMA LTS &
K% (CompBiol 2015 [XEKER) . 2015.12.12, JMS 7 A7 — /L7 ZH | Kk, BA, RAH—
JEF

T. Suzuki, Y. Narita, A. Tsutiya, R. Ohtani-Kaneko. [In vivo and in vitro effects of androgen on
GnRH3 neurons of tilapia brains, The 13th International Symposium on Bioscience and
Nanotechnology, Kawagoe, Saitama, Japan, Nov.27, 2015, Kawagoe Campus, Toyo University.
Saitama. Japan, " A X —3EF

Y. Narita, A. Tsutiya, T. Kaneko, R. Ohtani-Kaneko, Effects of androgen on GnRH3 neurons in slice
culture of the tilapia brain, Neuroscience 2015 Oct.19 2015, Chicago, America, &~ A% —3F

fFFE DA

FEITIE, A LA TH - TH AR T CHERI rIRE 2 FEN AT 5, E 7 BT Cld s
XN ThHoTh, MOHERITHERLVE L HE2T 5 2 & T, FEENICHERR S 5 2 AFOFE
DB TS, SEEANHERHRT 2 A H = XA L TE, ERIRO MR 2 71 = X K20 TUIXREM
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4 T ET EHNT, TR A VT VAV EA =2 —r > (GnRH3 ==2—1 )] (2% H
L CHE D iR 2 T = X A ORI %I dz, ZHETIZ, 74 7 ETIZ20 T, (1) GnRH3 ==2—n
NIHEOETEITEN 2 X9 5 Z & (Ogawa et al., 2006) . (2) GnRH3 = = — 17 > [ I O FEA R ENZ SR TE
L. TOBIITHBR LR H 25 2 L (i) Q) M7 « 7 7 (TR LVES THD
11-ketoteststerone (11-KT) # FENEE-3 2% 2 & ¢, GnRH3 == —nw >3 i & [RIFEE & CTHEN L .
HEDAEFEITENNMECFE R S D Z &L LM &7z [(2) & (3), Kuramochi et al., 2011], L2 L.
11-KT 12X % GnRH3 =2 — a1 VO A 1 = XA LZHOWTIE, REEAHREFEFTHHT-, £ T
ABFFEIE, 11-KT 12K Y GnRH3 =2 —w VBN 5 A D= XL E AT 5 2 L2 L LTz,

1. #WFE5E

OF 4 FETIUA T A ARG % V72 GnRHS = = — v x5 JEtE AV E v O %8

W7 « 7 ¥ (Oreochromis mossambicus ;{KEH 10 ecm, KE 20 @ MWz, 74 7 ET AR
BT ORI, SAPREEI 2 S0 A T A4 A 2{ERL L 72, Flix OREOREMNAR/LE > (11-ketoteststeron;
11-KT) &5 L < 3 A K%, GnRHS 2% 5 Piik 2 AV TR de i 217\, GnRH3 ==
— 0 Z HEIN & D A e B A iR

@7 4 FETIA T A AREHIC £ HH4E GnRH3 = = — 11 > O gOROfRH]
W7 « 7 ©7 (Oreochromis mossambicus ;KE#) 10 em, KEK 20 g) &AWz, 7 4 7 B 7 iM% Bk
We T TR, BAHRETIZZOIMA 7 A4 A2/FR L7, 11-KT (10 nM) R UOMEHifa~—7 —Th %
5-Ethynyl-2-deoxyuridine (EdU; 20 pM ) Z & o558 C 3 H#E: %%, GnRH3 3 LU EdU #ifk
AHWT ZHGERAEEZITV, B4 GnRH3 =2 — 1 U OFEZ I~

2. WFIERaE R X ORUR OB

OF 4 FETIA T A AR5 4 V2 GnRH3 = = — v IS 5 JEME A LVE v D%

il 2 DIRPEDOREMEAR VT TRMREI 2 ZTIMA 7 A4 A 2% L7254 TH, 11-KT (1 nM X° 10 nM)
12L& > T GnRH3 == —a U5 Z Enyhotz, —J5, 11-KT OEERE WA (100 nM <
1000 nM) CHfEPEAR/LEY (10 nM E2) Tl GnRH3 == — v OINIGFHRE TE VW2 E LM
L7,

Q7 4 ZETIA T A AKEFRIZ L B4 GnRH3 = = — 1 > O KO

AR 2 BT A 7 A AR5 T EdU & M CHGlt: O 2 15#% L 72 £8Tid, 11-KT 2 X - T
GnRH3 == —u U3 0 L72B%, EdU BtER%E% 2 GnRHS == —a VIR TE oz, Z ok
R, 11-KT 12 K> THISE L T GnRH3 = = — 1 |27 S filaid, SR Ei2 &M A 7 4 ANIZ
ITFAE LN LRy mode, DF 0, #Hid () L7z GnRH3 ==2—nm v OHRIZONT, [Hhf
PRE R P OIS 5 a2 T GnRH3 =2 — 0 (2> 72) OTIEARVWEEZ5N578, 11-KT I &
> THHL GnRH3 = o — 1 I o TS & ZI2H 20 IAHOEE TH D, 11-KT IZ k-
THAELT GnRH3 == — 1 UMM A T A AR52E (in vitro) TIIHER I N7, EIENES (n
vivo) |2 Xk B FEBRTITHER SN LD, Tin vivo EBRTIZ 11-KT 12 X » TE 2 Mo (e
WAL THR L%, GnRH3 = 2 — 1 UIEMRENCEE L CTE /2] L) AIeER R S h
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3. AHOBIRICIIT %A E 1 IZRIBUR

AWFZEL D . (1) BAREIZBTMA T A AR TH—ERE (InM, 10 nM) ® 11-KT (2X > T
GnRH3 ==—nm U392 2 & (2) SAiiz S A 7 4 AR TIE, 11-KT I X > T L
72 GnRH3 =2—nm 209 b BHEIC L - TIN5 GnRH3 =2 — 1 B TE RN Z L2 5
Lo to, AHIE, KAREET LU ORI LE AL S GnRHS =2 — 0 > ORIND 5 b, KL
SROEEIM A B = X LFEZONWTGER L THNETZNWEE X TN D,

Summary

Gonadotropin-releasing hormone type III (GnRH3) neurons are reported to control male
reproductive behaviors such as nest building and aggressive behaviors in tilapia. In our previous
study, we found the sexual dimorphism of GnRHS3 neurons in tilapia; males have a greater number
of GnRH3 neurons in the terminal nerve (TN) than females. Treatment with 11-ketoteststeron
(11-KT) and methyltestosterone, but not with 178-estradiol (E2), increased the number of GnRH3
neurons in mature females to the level similar to that in males (Kuramochi et al., 2011). In addition,
our recent study revealed that androgen treatment increased proliferating (PCNA-positive) cells
and Hu-positive neurons in the female TN. We also found that Hu-positive neurons with
5-bromo-2'-deoxy-uridine (BrdU) labeling were significantly increased after simultaneous injection
of 11-KT and BrdU to females. Furthermore, about 20% of GnRH3 neurons were labeled with BrdU
in females injected simultaneously with 11-KT and BrdU, while the rest of GnRH3 neurons were
not labeled with BrdU. These results indicated that androgen induced adult neurogenesis in the
female TN and that the androgen-induced increase of GnRH3 neurons in females is mediated partly
through adult neurogenesis. The objective of the present study is to know from where new GnRH3
neurons originate after females were treated with11-KT. Do they originate within the TN, or
originate in other brain regions and migrate to the TN? To answer the question, we prepared female
brain slices including the TN and cultured them with or without 11-KT. When slices were cultured
in the medium containing 11-KT (11-KT-treated slices) or just solvent ethanol (control slices) for
three days, GnRH3 neurons were significantly increased in 11-KT-treated slices, compared to those
in control slices. However, when slices were cultured in the medium containing 11-KT and either
one of BrdU and 5-ethynyl-2'-deoxyuridine (EdU) for three days, GnRH3 neurons with BrdU- or
EdU-labeling in the nucleus were scarcely found in the slices. These results indicated that androgen
is able to induce the differentiation of GnRH3 neurons and increase their number in the TN,
although the new generation of GnRH3 neurons may not be induced within the TN. Therefore, it
was suggested that the newly generated (BrdU-labeled) GnRH3 neurons observed in the TN in vivo
after 11-KT- and BrdU-injections may arise outside the TN and then migrate to the TN.
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A possibility of IL-4 signaling as a promising poor prognostic factor and treatment target in

malignant mesothelioma
rgefEkE BRI CEaR PR EmEl R

TR, PRk 27 44 A 1 B~ 28 4 3 H 31 H

F—U—F /O Mesothelioma
@fr2—nfxr4 IL4
@HEMALIK T  Poor prognostic factor
@WIRIEREW)  Treatment target

ARk 27 AR EEAZATER 490,000 1

WFEs /(D72 LU R BERER
- BERE D, VEERESE, BRI, HRIRMhER. NHEBIRE, REAE
b= U= — Vi8R D HDAC #0241 U 7= ft B M/ FH o g |
E2 I EMZES, FA28 441 A

BFZERE R L O R oA 2

1. WFSE 71k

D fRFEW e b bEM SR EMGRD DB S oMk (H2452 )2 W, IKEEE S ESRME T T
IL-4R DV 7 R Wiz IL-4 & 7 VRRRIZ X 2 A FEMEZ WST-1 1 TRl %,

2) 1T IL-4/IL-4R > 7 F VRN EDIREER LRI T CTOAFIEE L TS Z & & L7z
%I, IL-4R FHIPURIZ L 5 IL-4R IEH(LFLE S IL-4RsiRNA % W 231U 72 TL-4R OEfE T
WL v 7T ML D Wrd v 7TV RIHNT X 5 o R O A FAENE SR 2 B 2 3l 5
5o

3) 1) BIW 2 DMESLMETT, IL4R O FTHICH D v 7T IVIRER Z RIS L
(RT-realtime PCR T X A1EA)EE 7 H. Immunoblot %512 X 2 EEAY 5 DOIEMAVEEAM). K
Ry B FICRB T 2 REDEFICE ST 5 v 7 T UBERZH LM L, IL-4R ZHER
(2 U7z R IR HRIE D24V % o 7 ovmiEsR OWIE 2> 5 EAHT 5,

2. B S K OV R oA 2

1) D BRI
WL oD NERFREMEKO 5B, Txa Ny 7 VAT A (ZEH A, BRFRIBE 1 %L
T) THEZE LT ARREFR M T T IL-4R FBE L~ EmWlilakk & LT, H2452 Miflatkz 2
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IV —=2 7 Llz, ZOMak%E IL-4dR DV A K THDH IL-4F/ETF (B 0-100ng/mL) .
IKER R T C 2 4 RpfRG R L%, S EEOMA/EFIEEZ WST-1 35 CTHIE LT, & ORER,
H2452 MK O ETFENENT TL-4 O BTN IEIME M 2 7~ LT,
2) DR
1T IL-4/IL-4R ¥ 7V RH | AREESR 43 ESAT F T H2452 Ml D AAFIZ L EAR W[ K g o 7
FILRTHL ZERHERENTZDOT, ZOAREMEZEMIT D720, DORBRSIESRET T
24 B[RS 95 50 C. IL-4 FRPTA 72 Uik IL-4RsiRNA ZLER|Z X 5 IL-4/IL-4R ¥ 7 ) /v
FOMED H2452 il O FIEMHEIC RIET LM Lz & 2 A, KT, IL-4 hRgriiLs
\2& 2 I-4/IL-4R 7 FVROEFICL Y | £ OMAEAEEIIA &Il Sz, —7.
SIRNA LEC H IFMEITER O b 7en, A4 IITRO N7,
3) D ZE R i
LIRTOF 2 OWFFERER DS | KBRS /3 S F T H2452 Rl xtd 5 Befiash 4~ 3t
DAL, TL-4A/IL-4R ¥ 7ROl & O Tty 7V cdh b Wat v 7 )L
ROT 2 A=A N ThDH DKK-1 Z1EMLT 22 & T, St EFERZRE L T Z &0
HER STV DT 2) & [A URFESA: & IL-4 P APUR O 2170 ALEE 12 K¢l #% O DKK-1
B L~ ZfT LT & 2 A, DRK-1 (FABICHEML W, 7o, 202 & LR LT
Wnt > 7LV RDEEH) S5+ Td 5 cyclinD L~LNA & Z80H S, fiaE#O G1 71 A b
MBIERZ ENTWD Z ERfER SN,

YL EOMZER O 25T 5 & 1) TR T T H2452 flla D447 TL-4/IL-4R
JRNEERBEREZ R LTS ZERHLNIRo7, ZOHERIX, 2) THRAURZRNL
1% siRNA T IL-4/1L-4R ¥ 7V 2 & Wil 925 2 & © H2452 fllia O A LFE S il S vz 2 &
mHbEMITENT, o, 3) Tk, KEEFESEMA T To H2452 MlAOAFIZE G325
IL-4/IL-4R > 7 F VRO FHIIALEST D 7T O EET>T2 8 2 A, Wnt &7 L%
DT H A=A NTHD DKK-1 & Wnt v 7 V20 E72 8/ 51T 5 CyclinD %5 E L 7=,
T7ebb, IL-4/MLA4R v 7 F VR EMET 52 LT, DKK-1 Z#E L, Wnt 7 F /LR34
HlEND LT, ZOENS T Th % CyclinD 2340 & 4u, H2452 il o KEE 36 it 23 PLE &
D ZEBH LN oI,

3. ABROBIRICHT 5 IE £ 2 XM
IL-4/1L-4R ¥ 7 F V% & ORI T D DKK-1 O &2 95 v 7 F 05142 50N
T 520, IL-4/IL-4R > 7 F V20 H2452 HifiE O KL s O 2 B 5 T&
IL-4/TL-4R > 7 F )V R O IEIR R IZ 31T 2 BN 50 TE 5,

Summary
The interleukin (IL)-4 are expressed at low levels under homeostatic conditions and are
influenced by hormones, cellular/oxidative stress, infection and inflammation. In solid
tumors, such as breast cancer, high IL-4 receptor (IL-4R) expression is associated with

increased cancer cell proliferation, epithelial invasion and more aggressive metastasis. On
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the other hand, only a previous report have demonstrated that malignant mesothelioma
(MM) cells and resected mesothelioma tumors show overexpression of IL-4R and the
overexpression of the receptor closely relates that malignancy of mesothelioma. These
results suggest that in similar with other solid tumors, IL-4 signaling acts as an import
poor prognostic factor in MM via the overexpression of IL-4R. Furthermore, a recent report
clearly indicates that hypoxia significantly increased IL-4R expression in wild-type control
lungs. Also, even though hypoxia significantly up-regulates vascular endothelial growth
factor (VEGF) receptor expression in the lungs of wild and IL-4R KO mice,
hypoxia-induced VEGF, VCAM-1, HIF-1a, and ERK phosphorylation are significantly
diminished in IL-4 KO lungs as compared with wild-type control lungs. In addition to the
reports, we have previously reported that a new potent anti-mesothelioma agent
significantly inhibits hypoxia adaptation of MM cells, partly due to the suppression of
hypoxia-induced IL-4R expression. Taken together with previous reports and our data, it
seems to be possible that IL-4/I1-4R signaling is a promising treatment target in MM. Thus,
the present study was undertaken to confirm this speculation.

In this study, we first observed that IL-4/IL-4R signaling stimulated by IL-4 ligand
contributed to the increase of cell viability in MM cells under hypoxia condition. On the
contrary, we secondly found that the inhibition of the ligand-stimulated IL-4/IL-4R
signaling by IL-4 antibody or siRNA for IL-4R treatment led to the reduction of cell
viability in MM cells. Finally, we tried to estimate a possible mechanism on IL-4/IL-4R
signaling as a poor prognostic factor in MM. As a consequence, we observed that the
inactivation of IL-4/IL-4R signaling by IL-4 antibody or siRNA for IL-4R treatment led to
the induction of DKK-1 known as an antagonist for Wnt signaling and subsequently
inhibition of cyclin D as a cell cycle driver and main target molecule of the Wnt aignaling.
From the present data, we can speculate that IL-4/IL-4R/DKK-1/cyclin D is a key pathway
to reduce cell viability in MM. Thus, we conclude that IL-4/11-4R signaling is a promising
treatment target in MM.
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Hexavalent glycoclusters having tris-bipyridine ferrous complex cores for probing intramolecular

carbohydrate-carbohydrate interactions
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1. WFgE5E

MU RAEEY U USEERIGEAT 2 & LT, 2 E T2 CaZfF7E FIZ T CCIs BNl 41D
EDOWEFRDDLT 7 h—A (Lac) Iz, *HPEHE L ToO~/L F—2 (Mal) Z@&ERLT-,
RO Z S 2 PEICKT 2 4 BeEOISIZE Y . EFIERmIC 1%k 7 I 2 &2 FT 5 Lac BELW
Mal FEAKZ AR L2k, 2,2-E Y DU 5-UHNRUEEI v T A RET 2 RiEhA SH72, &k
WL T B F A ZAT 5 2 & T, Wslc Zo o Lac £721% Mal St 2 A58 ) V28
L1z, ZDt%, Fet Lot S ¥ 5 Z & T, Lac B XU Mal &fifi b U A2 &Y DU 8k85AK (LLF, Lac
BELO Mal S5k LT 2) ~EEMH LT, G LICHEER R U AEE Y 2 U 8EERIC Cazr & i
THZIETELD AAOENE S L2, $5ANE D CCIs ZfiftT L=, F7=, CazDfthlZ & Ff
TNAHY&ERAALY Nat, KY) BLOTAH Y HHERA A Mg2) ORI E BN LTZEEO
WEIZOWTHIHMII L, A-AMOE(LEZ BT A B = RAITDNTO X0 G T 217
ST,
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BEER N U A Y DUBEROKIERIZ, SFET A0 ) &R (NaCl, KCl) 8L 7 Ah Y +34
@M (CaCle, MgCle) ZHUL72BED, UV-vis A7 hEALEFHME LTz, ZDfE%E., Lac B
Mal $K1Z, 1M ML LD 2HFIETH,
360nm fFiTIZEEAK A MLCT Wi 27~ L

40

oo ZOZEML, ThLDOREMEEY P 20
MU DHAFE T T b RIE L CRREER & R o A A

T5Z LR TE L, L L, Mal 85T,
OB L DEE L THICHEI XR=R T A~

-20 1

0.4
‘ [CaClz] / M
0.0

D RPN, BEZGIZEI IO -40

BRI, T ) BEERA A T m

0.6M R, 70 U&BA A4 Tlx 1.2M FLJE 250 “km@MfO 700
ThHoTl,

Fig. 1 CD spectral changes of Lac-complexes with increasing
F70. INSOKEWKIZK LT CD A~ | concentrations of CaCl, (Conditions: Temp = rt, Solv. = water, d = 0.2

mm, [bpyLac] = 2.44 mM, [FeCl,] = 7.33 mM, [CaCl,] = 0.0~0.4 M).
NEZEIToTo & A, Lac 38X Mal $5(K &
BT, A A IRFE T TIZAREHA L Y & AMSERDIF Lm0 o7 (Fig. 1), xR
BESH 28 U 7e Mal $8RICHEZ M L T < & HEIRE O EFITHE - T ABISHA DAL &V 1
M oRERERoTe, ARGEARIFELL OHIRERFIIL, AR T 71278 (1B Th
27z, —77T Lac $5KIC
BOTE, \RED LA
(o Ta=—2r 72 2 B Val
BEDEA Z RS Z &35y
Mote, Z01EBEHD
AL T SRR E (~
40mM F2) DEEITET,
Z ORI B W CITE
BED LFICES TARY ot " o o ‘ _ _
PEIRDAFIELL S E5- LT, (Satsl /M (Sl /M

CD / mdeg
CD / mdeg

. S JL kL
TO—J5T, 2 BFER D Fig. 2 CD intensities (302 nm) of Lac- and Mal-complexes with increasing concentrations of alkaline /
S oY o oym alkaline earth metal salts (Conditions: Temp = rt, Solv. = water, d = 0.2 mm, [bpyLac] or [bpyMal] = 2.44
ZAE 3 A R mM, [FeCl,] = 7.33 mM, [Salts] = 0.0~0.6 M for Mal-complexes and 0.0~0.4 M for Lac-complexes).

(40mM LI |) DRFZA

U, BRED LRI > TARBEROFELAE LM L7, WIS, AR D A- A DZE(LD,
7B () &FA A4 (Nat, K+, Ca2tB LN Mg2t) F7213, CloEELITERKT HDH
R ONCT D720, HixhRIEREITo7- (Fig. 2), TORE. £ CIBEARNEHEOT I R
WAL LRSS 5 2 & T Mal $8{ADZE (b L O Lac 81K 1 B H O L AFHE LTV 5 Z & 24y
Mol SHIT Lac $5RDLAIL, 7Y (L) & A 420 Lac S fEG3562 LT 2
B H OB &I SN TND Z RS, RS, Lac Z&FET7 LAY (1) &
JBAANZEY CCIs #7292, Malld, 2N o6DA 3 BFELTH CCIs ZFFHE L2
Z eyl

3. SO DR E 72 TR EE A
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BHHFE L COFENAE TR, B8 P OliiiEic GleNAe Z8 A U RERE 2 T T
oA Y IHEEZEANTDHTELE S72H, GleNAc L0 HKEEEDOE W Gle 38 A L TEBREZIT 72 &
Z AEREEIRIZE L S D BB CRKIEMENE LS SHENE Z 5o Tc, 2O LMY TEL T
7o EBCR T, WFET O 2 EBRHEER 728 K 0 KEMED E Lac 35 XU Mal 238 A L 7= FEgHE
fRERBERIC CHEBR AT 72, BB U P2 GleNAe 23 A L TSR Z ARk T 5720121, Lk
EYED EIN D AR—Y—ZE AT HMENH D,
Summary

Glycosphingolipids on cell surfaces are composed of carbohydrate heads and ceramide tails, and
play essential roles in varieties of bioprocesses including fertilizations, differentiations, and cell-cell
adhesions. In glycosphingolipid chemistry, an increasing interest has been placed on
carbohydrate-carbohydrate interactions (CCIs), in which the carbohydrate unit of one
glycosphingolipid recognizes the carbohydrate unit of another glycosphingolipid in specific and, in
some case, cations-dependent manners. Such CCIs have been now recognized as main driving forces
to induce various cellular recognition events. Investigation on the CClIs is of quite attractive from
an industrial viewpoint, since it would supply useful information to design new drugs for
preventing various diseases triggered by unfavorable cell-cell adhesions (metastases,
inflammations, etc.). In spite of their importance, not only fluidic nature but also fluctuations of
glycosphingolipid levels on the cell surfaces make it quite difficult to investigate the CCls in a
detailed manner. Simple and well-designed model systems are, therefore, highly required in this
research field.
We present one of model systems we developed, that is, a tris-bipyridine ferrous complex carrying
hexavalent lactoside (Lac) clusters to investigate lactoside-lactoside interactions, or main driving
forces to induce lactosylceramide-lactosylceramide interactions. To access this model system, we
synthesized 2,2-bipyridine having a p-Lac at each pyridine unit and then, mixed it with Fe2* to
construct the corresponding tris-bipyridine ferrous complex carrying hexavalent Lac-clusters
([Fe(bpyLac)s|Cl2). In additions, we also constructed a tris-bpyridine ferrous complex having
hexavalent maltoside (Mal) clusters ([Fe(bpyMal)s]Clz). Since their N-Fe coordination bonds are
reversible at the ambient temperature, the resultant complexes provide dynamic combinatorial
libraries (DCLs) composed of two diastereomeric stereoisomers (A- and A-forms) with their own
carbohydrate packings. If one of the DCL members has suitable carbohydrate packings, it would be
stabilized and enriched through the intramolecular CCIs. In fact, we found that additions of Ca2+
(~50 mM) strongly enriched the A-forms in both [Fe(bpyLac)s|Cle and [Fe(bpyMal)slCle. These
binding profiles are, however, quite different from each other; that is, [Fe(bpyLac)slClz showed a
sigmoidal binding profile on the additions of Ca2*, while [Fe(bpyMal)s]Cl: did Langmuir-type one.
We are now conducting comprehensive investigations to explain these unique binding profiles. The
results would be discussed in the symposium.
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Development of novel quality evaluation system by glycan analysis of Oryza sativa
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JekER B L, HEHO UL AT o 7o, 5O OUERERIL, B o sERik s n~ b T 7
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REDFHMS>, 6D CTH MBS 31T 5l e SWE R A FTRE CTh D Z L 0VR ST, 2 H OfE R
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DEEFHMICThH D, ARBFIETIL, FEHFEEZ DA RBEIZIBN T, FEIERNTIIAFIE LRV T e filigi R & —
UHIHBLTWOFEZME LTz, ST, KORREDH LA XOPESF 2 — o DL 6. A
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FEFOlE ), SOIE Py A= iflE A T ¢ DO 728, A4 XOMEIZED HIELRN
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IRY = DB AT > T, ZOFER, $RF ) a4 RIREXOA RIZBW T, AEICHEN L7 b
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Summary
All fundamental information such as signal transduction, metabolic control, infection,
cell-to-cell signaling, and cell differentiation related to the growth of plants are preserved in germs.

Comprehensive plant N-glycan analyses have been conducted in order to investigate the biological
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significance of plant-specific N-glycans. However, N-glycan-mediated biological functions remain obscure
in plant. In preserving information, glycans have a key role and are involved in the development and
differentiation of organisms. Glycans which exist in rice germ are expected to have an important
role in germination. In this study, we performed structural and correlation analysis of the N-glycans
in rice germ before and after germination. Our results confirmed that the MNglycans in the
ungerminated stage of the rice germ had low number of N-glycans consisting only of six kinds
especially with high-mannose and paucimannose type N-glycans being 16.0% and 76.7%,
respectively. On the other hand, after 48 hours germinated germ stage, there was an increase in the
complex type N-glycans with the appearance of Lewis a structure, the most complex type and a
decrease in paucimannose types. These results suggest that at least six kinds of MN-glycans are
utilized for long time preservation of rice seed, while the diversification of most complex types of
N-glycans is produced an environment dependent for shoot formation of rice, and also suggested that
the transition of N-glycan including transition of glycoprotein and glycosyltransferase is closely related to
growth of plant.
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Analysis of mutant frequency in hyperthermophilic archaea
ZEREE MHH S (EmBEaisesl AmBlriy dm i 3 4F)

TR, PRk 27 44 A 1 B~ 28 4 3 H 31 H
X — U — K,/@ Thermococcus kodakarnsis
@DNA polymerase
@ rpsL
Rk 27 AL A2 EE 490,000 [
WHFEFRE R P FER
- %5 29 [0l A A Archaea Wi7Esximiie (Fpk 28 4 7 H 7iE)
+ 11th International Congress on Extremophiles (“Fj% 28 4F 9 H 71E)

fFZERE 36 L OV SR O
[ - HAY]

LT —2 7 Thermococcus kodakarensis (%, PolB & PolD @ 220 DNA KR Y 27 —%
ERFFL TS, 26D 55, PolBid, KEOABICHETIIENZ LA LNERS>TND,
poIB AR TS5 RMHERR (A polBER) 73, ¥R4NER. EBERCHBR, fix DILFWE (A h~A v
C, AX LA VEEATIV) L Vo e BRFICEWEZMEEZRT Z Lo, PolB L, AH O DNA
BEEICBWTHERERHZRIL WD EE 2 6T, Zfﬂﬂ?%%@ HEOX, ~— I —8&rE2HnT
T kodakarensis DZERZE BRI BURE 258l § 2 & 12, PolB DA MDA O 22582 B OFHFE M
EICRIETHELRALNNITHZ ETHD,

[71k]

~—h—dfa & U CKWGE (Escherichia coli) @ rpsL Bin1 %M\, rpsLi#&fa11% 308
URY—=DZ 7 ED 812 7 a=y baa— N 20HBERFTH D, AL TR, BAER
rpsL BLF AT 7 T A X R%& T kodakarensis \ZARFF S W BEIG#E% . AU L., E. coli TH2
FRIZEA LTz, E. coli TH2 #RIL, BB rpsL B2 FO>OA NV T h~A TV UHETH D, rpsL
BT, BRACR L, BAERPNMEEEE TS, TOROH, FT7AI FOEAICLY, BpAR
rpsL B a~7Ta TRHOEL IR oTRIT, ANV h~Aa V@ (Smes) &5, —F,
BHA rpsL Bin 12 RETRHOZ LIZRSTERIZA MV h~A 2 Uit (Smr) OFFThH 5,
A M VT b= A O RMEERE IS BN - 2 n = — e BRI E AR I B 7 = v = — 5 TRR
LC. ZZRERRHBMEE (mutant frequency : MF=Sm*,” (Smr+Sms)) ZHH L7-,

[ 3]

75 23 F pKF3 #8112 PCR %17\ ., rpsL 15T & ORISR 48 L=, = o DNA I
% T kodakarensis- E. coli > s )Vv~_27 2 —pTKG02 @ EcoRV VA MIHIAAT, A AT HE
Wz — o AT U, AR rpsL Bn 1 E RO 7 A R pTKGrpsLl #1572, ZiubD7 7
A X FZ MW T, Gene Pulser Xcell™ =L 7 haRLb— 327 A (BIO-RAD) I LV E. coli
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TH2 kEZ B L, =L 7 bR L —2 g ET o7 a haZH U7, B coliMV1184
R A8 L 72 pTKGrpsLl C E. coli TH2 ¥k % W E 9% &, MF 13 0.018 X103 (A hL 7k
<A N ERIN=22 1, 1.2X108{E) TH o7z, RPT 47 ar ba—L3EE L LT, rpsL
BIEFEZHLIAAL TN 7 A K pTKG02 TREEIMHRTHE, ANV T h~A U OFMBIZE
59, FEROan == HE Lz (A LT h~A I IRIN=2083 {H,71963 f#).
E. coliMV1184 ¥ 5 FHH U 7= pTKGrpsL1 % 7! kodakarensis $i#53 L OVA polBEE~E AN LTz,
D DR 2 KA BE A EIRE TR ERHIRICET 2 £ THiE% (85°C, 17 IFf#). 77
A R&EFENL L, BT A2 REHAWT, E coliTH2 & Kl L, MF 25 H Lz, $ikk
HEKDOT T A FEHAWEa, MF=3.321.0(SE) X103 Th-o7=DIZkt L. A polB¥kH KD
FAI RERAWEEE MF=3.220.7 (SE) X103 Th o7z, Z OFERN G | EF %I H)=E (85C
T 17 RfREEE) L7oBUR & A pol BRRDJERAE BARHBUEE X, 1ZEFETH D Z NP L LR
277,

[ 514 DfRE]

ARNVT "= A T URIMBEHICEINT B coli LV 7T A REfH L, o—7 v Affifr+ 5 Z &
T, Bk L A poIlBRRCA U D ERORBEITE NS D 0BFE L2V, FIC, BRIBE 28 bS8
IRpROA IS LT R R L 7o R D SR LR BUBE L BB D AT h LT DWW T BT L2,

Summary

Hyperthermopilic archaeon Thermococcus kodakarensis possesses two DNA polymerases,
family B and family D DNA polymerases designated as PolB and PolD, respectively.
Recently, it was reported that PolB was not essential for cell viability in two euryarchaeal
species, whereas In vitro analyses revealed that PolB could synthesize DNA with high
processivity and high fidelity. The polB gene disruptant (ApolB strain) of 7! kodakarensis was
also successfully constructed in our laboratory. The ApolB strain showed high sensitivity to
DNA damage caused by UV, y-rays, and DNA alkylating agents (methyl methanesulfonate
(MMS) and mitomycin C (MMC) ) . We focused on mutant frequency (MF) in each 7.
kodakarensis DAD (host strain) and Apo/B mutant cell.

The rpsL gene was used as a marker gene, which encodes ribosomal protein S12 known to
be a target of streptomycin. The rpsL gene derived from Escherichia coli was inserted into the
FEcoRV site of the E. coli - T. kodakarensis shuttle vector pTKGO02. The resulting plasmid was
designated pTKGrpsL1l. The rpsL system is based on inactivation of the rpsL gene in the
plasmid. The streptomycin-resistance allele in . coli TH2 strain is recessive to the wild type
rpsL gene. Therefore, E. coli TH2 cells carrying a plasmid harboring the wild-type rpsL gene
exhibit a streptomycin-sensitive phenotype. If the rpsL gene in the plasmid are mutated and
inactivated, #. coli TH2 cells carrying the plasmid remain streptomycin-resistant. Each
pTKGrpsL1 was extracted from DAD and ApolB cells which were cultivated at 85°C for 17 h
and introduced into E£. coli TH2 strain. The number of transformants on the plates

with/without streptomycin was verified. Mutant frequency was calculated as the ratio of
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transformation efficiency on selective medium (with streptomycin) to that on non-selective
medium (without streptomycin). DAD (3.3+1.0 (SE) X 103) and ApolB (3.2+0.7 (SE) X 103)
strain showed almost the same values of mutant frequency, and both these values were

significantly increased compared with background ones (1.8 X10%) .
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X5, KPLATHEZ~DOBEHRLIMFEL, [RIFER] Oz BRT~Z Lin T,

3.4 DOHIFEIZ BT 2 BB F T X A
WIS ARSI TIC BT 23R 30 % 2 AR, SREFEEICIEZAIREC BT 230 x: 1A, ThZnayif &
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WFoE). Rk 26 R DELRHR O TEIEED BFJE - TS Eosni] Zhiiz)) ofie babE T,
BEHOMEZE DR ZE EDO X SR THERILL D D7 L0 ZLiZRDinE -,

RRHIRER & LTI, Fak 28 FHICUL O Z B E R T HEATIT T2 PETH D, HEMT
FLAFZEBI AT FE S S WFZER R &2 . FEFIT Lo TR HHIZfunizuy,

Summary

"Man’yoshu" is written in Chinese characters. So, deliberately to argue that "the literature written
in Chinese characters" might result is considered not to be a logical explanation. However, in view
of the trend of research in recent years of "Man'yoshd", I think that it is not necessarily
inappropriate description. Text A is a plurality published. However, when studying the expression
of "Man’yoshi", because text that is expressed only in kanji is inconvenient, text denoted sprinkled
with "kana" is generally used. Considering the trend of research, publication status of such text,
would not be necessarily be denied. Even if the point can be understood, in order to elucidate the
classical literature, the verification of the original text, and there is a need to study. Neglect the
verification of the original text, sufficient research results would not be expected. Nevertheless, in
order to study the "Man’yoshu", it is surprisingly little validation of the original text is important.
Research based on the text has become common. Text A is a plurality published. Without respecting
the original text for that, research can be environment is well-equipped. Also available is caused not
so emphasized can be obtained at the point described above.

I have kept in mind the research to respect the original text. Since the original text of A is written
in Chinese characters only, research method can be broadly classified into two types. Research
methods of the first one, is a validation of how to read the Chinese characters that have been
expressed in "Man’yosht".The second approach is to compare the plurality of manuscripts, what is
written on which manuscript is to verify whether the most reasonable. I this year, efforts to this two
types of research methods, I was able to include a certain degree of success. Of its outcome, it is that
it has posted three papers in academic journals. Both are papers that have passed the peer review.

For more information about the contents of the individual papers, I think that it was possible to
obtain a constant evaluation. Therefore, the purpose of the next fiscal year is to organize the results
of the past. Edit the paper that was written in the past, it is expected to publish the research

results.
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H AR NS OFE B HUARER O FH BIMELZ DWW T OMFSE
Correlativity between the circulation of Japanese modern literature

and Japanese writers’ colonial experience in Manchuria
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W, YEERN R RFIHEZ BB E LI TH Y . RIRGEORG L B INh o2 &
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Bz flds 2 LT TE RPN AFRORGMISHE O AR RFNND 2155 2 LIF TS,
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RESEZT, WNCET 2 AAREARSCEOIIE & ZRITOWT, BULHEZE L O & 5 {Hli#E )
LERTDLZLEAHBOBEL LIz,

Summary

This study aims to clarify the correlativity between the circulation of Japanese modern literature
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in Manchuria and Japanese writers’ colonial experience there. First, I investigated the aims,
itineraries, and companions of Japanese writers who visited Manchuria from the eve of the
Sino-Japanese War to the end of the Asia-Pacific War in detail; analyzed their concrete experiences
and thoughts from their diaries, letters, travel records, and memoirs; and listed them in relation to
each other. Second, I investigated newspapers and journals published in Manchuria
comprehensively, and collected and ordered articles reporting on the movements of Japanese
writers who were visiting Manchuria. Third, based on these results of the investigation, I analyzed
how the Japanese people living in Manchuria were interested in the lineage of Japanese literature
describing Manchuria and Japanese writers who experienced Manchuria. On that basis, 1
investigated how many books of Japanese literature were stored in bookshops and libraries, as well
as being mentioned in public relations brochures of publishers and featured articles of library
journals; and considered the influence of visiting Japanese writers on the circulation of books and
the reading environment in Manchuria.

Through these investigations and analyses, the correlativity between Japanese modern literature
and Japanese writers’ colonial experiences became evident in many ways. Hereafter, research
papers on each theme based on a more detailed examination of the results of the investigation and
analysis are required. I would examine how the travel experiences of Japanese writers were
accepted by the Japanese society in Manchuria as well as how the experiences influenced the
acceptance and image of Japanese literature.

Further, I derived a future vision for this research from the result acquired in this year. Until the
end of the Pacific War, Japanese writers who visited Manchuria influenced the literary activities of
Japanese people there directly or indirectly. Moreover, that influence was brought to bear upon the
literary situation in post-war Japan by the Japanese people who returned from Manchuria. I will
attempt to reveal the entire scope of the relationship between the Manchurian experience of

Japanese writers and Japanese literature, including that in the post-war period.
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In the youth support station aspect of "emotional labor" of supporters
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Summary

In this study, we conducted a hearing survey of the three youth support stations. . This survey
was conducted a hearing survey of "Himeji youth support station" (October,2015), "Kyoto youth
support station" (November,2015), "Mitaka area youth support station (December,2015). To support
person "for young people who are helping”, "on the need for youth worker", "challenge of supporters",
was carried out interviews about, such as "about what is required in youth support as a support
person".

According to the survey results, support those who had felt the joy and happiness to the young
people of the growth. For example, you can become friends young people to each other, it is to or
interested in others. On the other hand, they're, that you did not care-the young people of the
problem, had felt the sadness, for example, when there is no understanding to parents. And,
support those who were not his to recognize the "youth worker". Supporters of the organization to
train the "youth worker" also, there is the "youth worker," but he said not became a "youth worker" I
wanted to become a youth worker. According to its supporters, the most important thing for the
Japanese society is that the will be no supporters of "youth worker". This is because, even without
such as "youth worker" if earlier, because the adult, such as local residents had to help young people.
In this study, it became clear that support those who are thinking of the young people in the first
place. And, youth employment support is recognized as an act of "good intentions", positive response
from the young people became also not a little obvious place that has been converted as a reward to
self.

In the future, the supporters of "emotional labor", rather than in exchange for wages, will not

nn

elicit a place that has been practiced in the place of the "sensuous," "mercy manner"It is
"self-growth that I feel through the support", "challenging employment assistance", and the like
"reason for the employment support." "Monetary exchange" in the supporters, "normative",
"sensuous" and would like to look at the "mercy specific" side. Based on the trends of the new
"emotional labor" research from there, to the supporters of this as a clue the case result of

"emotional labor", based on the "self-conscious emotions" research, the current young unemployed

supporters continue to clarify the self.
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Self-presentational function of the relative evaluation through social comparison
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Summary

This study tested the prediction that the outcome of social comparison would depend on which
social context was made salient. University students (N = 164; 74 males and 90 females) were
randomly assigned to comparison target (upward, downward) and perspective-taking (perspective
taking of their best friend, perspective taking of their acquaintance) conditions. First, participants
completed a linguistic performance test and were given feedback on their results. Next, participants
were asked to look at another's score (either high or low) from the viewpoint of their friend, or from
their acquaintance. Finally, participants rated their own test performance. In social comparison
research, a contrast effect is said to occur when self-evaluation is displaced away from the
evaluation of the comparison target. Results indicated that participants who were asked to see a
comparison target from the viewpoint of their best friend showed contrast effect in their

self-ratings.
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The model of the social psychology of the tripartite of a worker, manager, customer in the emotional
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labor: Examination mainly on the review of emotion regulation strategies
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(2005) DWFFESEABBEIT, A —EZAEEEN S TREESH T LD &9 g 58 s 2 v %
D), TEHEFEUNSERINDEEFBEILEDO LS b o0 TLEHIZEHEOBN D EE
Fl, AHOBNLRVEESBLIXEDOX SRt 0N L, BIETEH T A FRET 572D
G 2B R A G-, 2, mERA IS 1O mEER, FEHMRFEIZIREFRRE, s ki
PRETIT o 1o, WESINEL, IEFE (T A b)) ZEtedt AN —EAEER10L ~ 154 BRETH Y,
HIR DR Y ZHEDORRZEN O OERAZINE LT,
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WIS, TARIFFEO R A T S E 0 HRLES T THW DL D G 5B TG 2B 5 58 = &
ML, HMEEZERTL2 22 TPEL TS, BUE, EEHEERZHEEETTH D, mEHERO
HPR1%, Diefendorff et al. T bV EAE 7B g O FHE1E (BK+) BAFEIZHNTHE LD D
MR T D, E7o, ABFFETIICote (2005) (ZHSE, B L < EF LIRAGHIE TG & Bl 7B oz )
F (BE) OFOSHTHEE ORAREEFRIC & D X D18 2 0020 TRETL, 8455875 o

ETRIOM R E ML SETERETO FETH D,

Summary

Emotional labor is indispensable in the contemporary society, in which the tertiary sector of
industry plays an essential role. Negative effects of emotional labor on service employees have been
focused in studies to date. However, the effects of emotional labor could be different depending on
emotional labor definition. In this study, I re-evaluate emotional labor strategies and was intended
to re-examine the influence on worker. At first, I had an interview and investigated it to re-examine
emotional labor strategies as a pilot study. I took a study method of Diefendorff et al. (2005) into
account and asked “What kind of emotional labor strategies do you use in a labor scene?”, “What is
the emotional labor required by a manager?”, “What kind of emotional labor puts a burden on
mental and body, and what kind of emotional labor does not put a burden on mental and body”. In
addition, I performed the interview investigation in one to one meeting form, and I performed it in a
semi structured interview for about one hour at time. An interview participants are interpersonal
service employee including the part-time service and collected opinions from occupations as much
as possible.

Then, I will extract a remark about the emotional labor strategies used in a labor scene from an
opinion provided by the interview investigation into pilot study in future. I will arrange the result of
the interview investigation. After the rearranging of the interview result, I will confirm it whether
factor structure found in a study of Diefendorff et al. (2005) is found in this study. And, in this study,
I examine it how emotional labor strategies and the reaction of the recipient of the emotional labor

that I defined newly influence the mental health of the worker.
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Investigation of the complementary relationship between temptation and goal

WFEARER - /IRIBR A (B K)
WFICHIML, SRk 27 44 H 1 A~ 28 43 H 31 A
¥—U—FR/OA#H  Self-Control
@H il  Self-Regulation
@BE Goal

@if % Temptation

Rk 23 R ARATEH 487,000 H

HIRRE (DFEBLORAY —5L

- /IARIRAC TTERE L FME A & B OB ERD BESBRICKRITTRE () BAMR DY 57 [
RTRETE CFR 2849 A)

- Al U4 T2 ETE (R 28 4R )

fFFERGE S X O R O 2

1. WFFE 715

NFBEBEORAEZ > TAEZTTEY, ZALHEEO AFELFRRHICERT 52 L1k, £& & LTH
EEOEE (BFEEFXOEHE) %24 U St 2% Hofmann et al., 2009), iz, [RBhR%E L7
TR B72200, TLEB RV Enolo Lo, BB AE T2 &) BEOMIZE [7
LEZBIIZ] Vo AERFEFHIAELT, £ b 2 o0 BEER (BFELFHRK) OIS Livk
Wo o Z ENFEIT NS, £ TR TIE, 20 TPOB AN, THIEEEHEROWSNL) 23 H
BR DY) (F72i3 Rl 28 BERERIZOWTREFZTT 272,

2. WFERE IS KO O

FAIE L FBRROMNL 2B 25 9 2 CEERENELEL NN OWFET D, R0 THARERRERER
M Om S, BEGERIFIZEEIZ BEEICER L, RS2 BEBREZT> TW D AR H 5, D
Bf, NS Z BEEZ WL, BoREEEEE GE) UV ER 5 2 LIdEcr s BB R 2 RE 2 )
ETHDHENZDIEAH, BIORBEAEDOYI Y X IZ OV T, Vohsetal(2012)iI2k 5 &, BOHE
bZ&AT5 2 & CHEBRDOUI VX 28T 2 Z LW LRI TS, BOEHERE, HOSSAED
BITIZ I WD TIED B D E S ORBESCR M AT H 2 & TEAERTRETH v, MMafiese e ERMm 2 A C
HERZITY Z LT, REBE~OUD X ZAREICL, FERMICHEICH 7 BELERZE S Z &0l
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Shd,

Z ZCARIFZETIL, LA T O % 72 T TR EAT o 72, I 1 522 E R OB I /WO AR N T,
H O HEEED D IR LERIFIZHAT, BIORBFRIEICE D EAR0TWEA S, G2 : Bt
ESR ARSI AR ANIZ BV T, B OHEEERED M3 78 LRI AT, BUED BIEZHERE LT
WA,

HN O RKFEI1L ICERIRERZ Ei L= & 25, RalTe bickFianiz, seatkBRo b
I EO AN (+28D) 1IZBWT, HOHEEMZITo72&ME, HOHELE LRD > T RIFITHNRT,
BIOREEBIEICHAT LT 2voTe, ZHUE, RMERICTERMEERNE VAL E T, Al ER’E D
HTE & ED, MWEICER L TV BARICRE L CHE L3 < Aeolc e B2 bid, — T, FEAMEER
DIBEEIZARVD A (-28D) I28BW T, HEHEMZIT T2 &MHE, BEEEE LR T RIFIZHAT,
BIOREEBIEICBIT LIS o T, THUE, BEEIZEEMBRMEWVANITD &b & BAELBRIZK LT
DRLFT ORI H Y, BAHEEIT) 2 THOMEEZ RS, RS L BRI 23S
ROl EBEZHILD,

3. SBRONIEIZEIT 5B £ IR A

ABOBIEE LTIIRELS 298FF 61D, —2i%, KEOHOT—FTHHIEThHD, 4
BIIFEGEDIONBLETH D, —DHIE, AN=ALIHETLIHMPRBHORTH D, K
WROELETIE, BOHEEPACHREZESDIZEH DN, ZDE21LH < £ T Vohs et al.(2012)
Thd, TOW, FEREFEAM L HOEEL, £ L TREOYVEAICET /RO TLRY
RPN ETH DL EEZBND,

Summary

According to Fishbach & Converse(2010), when people perceive goal and temptation as
complementing each other, they wish to balance with them. Balancing between them can maximize
the attainment of both the immediate benefit and the delayed benefit, whereas end up giving people
in to temptation. Based on those views, we demonstrate about the complementing relationship

between goal and temptation.
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An Empirical Research on the Whistleblowers support utilizing the Labor Unions and Consumer

Organizations

AEE AE BE B

WFTEHIM, TRk 27 4 4 H 1 B~ PRk 28 42 3 H 31 H
F—U— /O i@E#Ari#lLE Whistleblower Protection Act
@M% Whistleblowing
@%@%  Employee
@iHTy#  Consumer
GBI SEF  Reportable Fact
PR 27 AR EEAZAT#,200,000 H

MERE/ (VPR KO AR
« DB G OAREE % G M & A IE R 2 B & U 7o RGBT O A 20
(A - BORCHIPHIERE 27 42 1 A 14 AO7#EH 2242 5 3 H) THRAERENES (T
HERTHEMT) Rk 27 4F 11 H
W TEim
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B LT—) (GREERFAHIEACE GRAMmakEi - = X 2 =7 ¢ BORSE) 50 5 185 H~
198 H) “Fhk 28 4 3 /]
- BEPS & TPNERIEHR O S MBI 36 1 2 i@ R F R ORI OB EM S ME] (R
BHEAERFE 20 5 27 H~39 H) FA 2843 A

WFgERGE F5 X OV DA
1. BREJGE

AMFFETIL, A 18 4F 4 A 1 BITHiAT Sz [AfilmmEIREE] PRk 16 FFIERE 122 5)
OFHEARDSE . ABERE (FIHE) 20T L HIEMIC TR ST BULIRGEH A #
A HEE - HEE OWERIFI 2 RET DEEI A O BRGSO EE HIIRSIC X 5 A5 EH
FO ) ObY FEEZELE Lz, 29 LEAKERED 1348 OB LFED Hiki# Lo
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IR U C, HOARIERERHE L FERICLDEDYT (20T T4 T U R) OffR. O
TIEHERAZEOR LTS BT 2 & &2 ERICE VI,

2O LIeBLRZE E A ARElREO ki#) ORifEL L THESIT b A@HE D 13
) ORICER L, M@WmE 0 [3) nbbdmE (R OMEE X2 287 7 n—
Faimd oI LIk, AlglmEmE D 138 LREO i) OfEREREZE L, B0
[AGRIBHMERE] ObY HFEFR L, Hikime LTI, AmEWE 0B 348 L L
T, Bl Z1FA %Y 2D PCaW (Public Concern at Work) <> MIRS (Manx Industrial Relations
Service), 7 A U 71® POGO (Project On Government Oversight) %5OFE/ME DK FEH KA S
BIZLN G, DREICKT 2 FBEECHBERRELIEN Lz, AMEHRICRDHEE - Y
BB B ATRBEMBE DO 7 4+ v —ICE D E TOAEBWE KT 2 BRSO RE N EOH Y
Tt L,

2. WHERR IS K ORUR o2

FREOEY | ARFFEE R U T, BRSO TRRA L T2 BB R T 4 % i ~m e L 72 578
BN T D R S DO ARFRE BTN HIERNZIRTET 2 & D BUT AR ERE P8 TE O AR A
SEBEZ NS, FEHICE S TORAT =7 BV E—Th L HBHECHEERRSIC L D0
WIAMF D 138 OV HFOEMEKEZRF Lc, FRZAX U R « 7 AU DITHT DAEEBE
M) AR D FHIOFIEC. DAEICET 2 7@ OB HIEE, S 535 @E
DT VT EIFUD L LEEEBRHELITV. AEBERE D 13 ORHALNIEBRE REE
DY FHEHmE L,

ZORRE LT, A XU AONEBARIEOMF & ASIBIRE O XEAKTH LS PCaW Z st
L7z TAGRBEMAE KT 2 (3R] BT 5 E& L1 ¥ U 2D AR (Public Interest
Disclosure Act 1998) & Affif#HE O B SEEHIK Public Concern at Work Z#ic L T—J (i
TERFAFIEACEE (AL - = 2 =2 =7 ¢ BOR'AE) 50 7 185 H~198 H) ZFEK LT,
F7o. DREICE T 2 AIBWEREIEILR D BHGIOMIE L LT TPENER O Y PEAEENC 5
D AT RFREOREBIR 7 OE LM LM (EMmALIIE 20 5 27 H~39 H) bREEK LT,

3. AH%ORFIRICI B I E - R
Tk 28 4F 4 FIC AN BB REEIIIEITE 10 £ 202 X5 L LTV AR, A%BHHCL -
T, FHEICKT A ITIES | Bix AERIC L Y ASBEERERAIEE SN TV S RN H 5,
ZO—RE LT, ARERIC &> CAFREEE T L & LI FRRSER 22 5 B2 n
b5 LN T LEIARIER SN B V) | A EREREEIL ) L AR & 2R LTS
(540, LU, BIEAEHIGIC L 5 & | Al e ANHAHA L O R FBIR O FEERFEETH 2
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ZE R OB TARBRAIIRESN TORVONERTH D, T7hbb, RTINS EHRE
(2 & D TREEB O N BEVES 28 & L TATRIEIAE OREE L L TORFIZRLL TR, £
DERT, EPAIEEWA ST D 57 28T B REREAZ R Ly @Emic
EHRGEZ B2 W0 Th D, ZORMEEREZEE A, ABERE OEROWE NS 7 +—7
ALT, Vo x S HiERH « FHERIC BARRICHRE T2 Z L RS ROMETH 5,

Summary

This study, starting from the question, "Will Whistleblower Protection Act (Act No. 122 of
2004) is needed?".

The Purpose of this Act is to protect Whistleblowers to provide for nullity, etc. of dismissal of
Whistleblower. on the grounds of Whistleblowing and the measures that the business operator
and Administrative Organ shall take oncerning Whistleblowing, and to promote compliance
with the laws and regulations concerning the protection of life, body, property, and other
interests of citizen, and thereby to contribute to the stabilization of the general welfare of the
life of the citizens and to the sound development of socio-economy. However, this law has not
been utilized in society, seeking to apply it can be said that is that there is almost no protection
Whistleblower also causing the trial.

Therefore, in this study, I suggest the importance of the support before to protect the
whistleblower, for example, by considering such as the PCaW (Public Concern at Work) ,MIRS

(Manx Industrial Relations Service) ,POGO (Project On Government Oversight) , aimed at the
real protection.

As an issue of this study, what to do in order to ensure the enforcement of Japan's
Whistleblower Protection Act, also, labor unions and consumer organizations in terms of

whether it 1s sufficient to the What specific correspondence is there.
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Research on Corporate venture creation in Japan

efEE Ak K (A
JEHIM, PR 274 4 H 1 B~FR 2843 A 31 H
¥—U—FK/0O zZ—FKLb—FhF - XF+ U7 (Corporate Venturing)
@ {EFH (Entrepreneurship)
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fFFERGE S X O R O 2
1. WFSE 71k
AT, BARBERT—FRL—F - XU F V72D 512h20 . OF L AT 2 R4e%E
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VF X —IRT A RMA OB R AT TV o T, ERfThNTE -, RN F ¥ —HIED L 5
12, 100%FRHAMRENHET D EWVWITEIEEL H DN, FHMEABEUANN S OHEZED TNWDH T —ANS

110



KHBITz, T2 XD DHHAGE LB ESEETIE, BEMOa—FRL—§F - XUF v U T adNnG
LN, BABEOHELRII~A /) VT 4 —HEICLEEEDL LWV HIERS Tz, ZOREDa—R
L—h - RUFy VT T2EXHFE LT, HilLvna—FRLb—b « XUF v =B RHREEICHEY 7
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WIZa—RL— b « RUF ¥y —OHEHREZ T IF TV TIERY, L LR, RHARZENET )
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S Mo T,

Fo, BRBEOSTIRNEIZONTUL, ~3 VA v MIET 23482 Lz <, Fx1E ICT (B
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bole, —HHNTRHAEEN R EZ T 20 TIER< . AEONITIIFHR LICK WHEESLHFEY 27 0
REWEFERIBLL, LI —RL—b « XU F vy — L WHEREZES 2 LI12E 0, HrLvg -
P RO EHIET OB EL bote, DIT, RHMEEEN—FHINISHREZIT O LW ) BRI Y
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Summary

The Purpose of this paper is to clarify the the framework of Japanese corporate venturing.
Corporate venturing of Japanese companies is not necessarily effectiveness functioning. First, this
paper discussed the support system for corporate venture of Japanese companies. In addition, It
was Investigated for the independence of the corporate venture. Finally, the corporate ventures,

revealed that independence has become important.
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AF pH O % 2 FFHO AT /LA BHIE SO NatBREi R <A FEET— & —
[ E 7 MotPS O FFHHEREEIZ 51T 2 NatBlfiE o 72 B o fif ]
The clarification of the differences between alkaliphilic and neutralophilic
Bacillus influx control of Na* near neutral pH in the Na*-driven flagellar
motor stator MotPS
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WFZEHI, Sk 27 454 A 1 A~FR 28423 H 31 A
F—U— K/ ORANEE—H— flagellar motor

OEE+ stator
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Moz 1 AF 3 ARRTHEEET S 2 & THENZH TV D, MIEOREREZHE TH D XAEDOIFREIL,
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—ITHE T DR L EEF D D, FHCEEFITA ATy e LTHREL, =31
F—Z =y h& LT TS, BEEFOREIZ, KBRS LVER T HRESLL OMENFFST
7 b (H*)BRENR[E E 7 MotAB & ¥ Vibrio BAIE S Bacillus JEME 3R> U 7 hA F
( Na+)BE&EhRL[E 7 PomAB, MotPS (2531} Hivd,

47 v U PR C & 5 Bacillus pseudofirmus OF4 #(LAF:I%, OF4 ¥k & #79-5)i%, pH 7.5~11.4
O pH #iH CHEET 2L T A B VIEHE CH Y FHERE CHAEFT T2 N THLH([E 1), F
7oy GF7 T DV MERIE AR T 2@ 7 v U HEREE CTlid, HYRE 2RI L S5 W e HIicRAEE—X
— DBRE) JJIZ NatBE#) /) 2 FH LT\ 5, I PRI C & 5 Ak E i (Bacillus subtilis) 0 Na+BREN[H &
+ MotPS I&, HHEIEHFICH T 5 mM F2E D Nat(F1E T CRAF 7ol 2 =3 (% 2), OF4 #£i% pH
8.0~10.0 T Na+iiFEIKAF Lo iEEWE 2R 9723, EEREE pH 7.0 T 100 mM Ll b Na+Z jE#)
PRI L35 2 ERHGEEOFTRT 28I L - TS S h=(X 2), OF4 ¥ e CoiE
DR TORRKFE LT, H E NatlZBI 2B aHENEZ o7z, LorL, ZHETLHT AVl UMM
FIC I 1T 2 HIEERBE COEBMAR F O ZERICET 2 ME TR INTW RV, 700 UHEME TH 5
OF4 BRIZ, WYEEREEICIS T 2 3EEEIC 100 mM DL ED NatZER$ 5, UL, HEME CTh DR

wIE, PYEERBTICE W T 5 mM FREE O Nat TR ZEMMEZ RS, ZhbDZ &b, ik
T DIGEE & 47 v VI T 5 OF4 £k NatBEEHRLE E - MotPS 1%, FHEBREEFIZEHBVT
Na+tBifitEN R 5720 & 2 b,

ABFFETIE, WFHPERITEE CH DREEEE & 7 0 U PETEE T 5 OF4 #R D Na+tBRENE [H & 1 MotPS
OFPEEREED Nat AP B 5957 X 7 B ORI A R E LIRIT T2 2 L 2 BRIV L L7, MRS
TOEEMMEZBIEET 51213, OF4 BRIZAF T v UM Ch D 72O R E Th D72, A FE OEE
Z R SHETRRIC OF4 BRECRDENE 238 A LB BKE W5 2 & CHMREREIZ T 2 EEME~D
MEEBE LT,

2. WA R

DIRITIS Uiz, GF7 v U PEMIE Basillus pseudofirmus OF4 kK380 NatBRENI[E & MotPS %
N L 72 Al B [ E 7 KRR (OF4PS #£) % pH 7.0 @ 0.25% DFER % IR L 7= 55l Ol 2k & & 2500
IR LAT D Z & THRZERERIT L o CEEMED M E UICBROEE B 7 2 T LSRR, motP
BARTND 186 B H DT ANRT X UFRENT AT X VIR CE i S B R A2 [FE Uiz, [FE L7
ZEEIE, PPEEREE T 50 mM LA B Nata & Eeks i s 61 2 @Es@hE o m) FICBI G LT % aTREME D R
eIz, LU, FEE N+ 72 A2 7~ 9 5 mM FREE D NatZ il L 72 Bsti ClaEshiE 2R
o to, EEWER RN O EE LI ERAEANLTZRAZER L, 5mM O NatZ il L 72 € K Hi
RV Z X 21T 5 2 & THRZERERIC L DK Nat B NIk 28k A B L7, B
5 U 7@ B ) _ERR O[S E 18 n - 2 AT L 72 R . motS AR+ 0 Plug fHI CEEDEENFE S h
oo ZOFERMNS ., Natfii AFREEIC 1T Plug fEIKASBES5- L TWD DO TRV EE 2, HFHEMIETH S
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AT o0z, ZORER, FPHEEREFICBW T, AEEO Plug 8k %2 5 A L7z OF4 BROEE 11X, 1K Nat
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3. A% OMRICEIT 2R E 7 TR

AEIOFERNG | Bacillus BANE 3 FFD NatBRE A~ A FE—F —[FEF MotPS 1%, SMRED pH
Na+z 38k L Plug Sz B T2 Z & T Natii Afifi 21T > T S Al B 2 o, Larl, K
MFIFEICHR T DRERIT, TR 2 /R L7 Th D, £D7d, A%IE, M Natit AFEIZBI G LT
DRI DY & Plug SISO 2 BAR Z I T2 MR N O S IH) 722 NariREEORIEN LI E 72D, ZHH D
FREMEZ, SABE—F—EEFICBT 5% TV BREEET LVEARBLIEVWEEZ TV,

Summary

Many bacteria can swim by rotating the flagella, filamentous organelles that extend from the cell
surface. A flagellum consists of three parts, the filament (helical propeller), the hook (universal
joint), and the basal body (rotary motor).Intensive genetic and biochemical studies of the flagellum
have been conducted in Sal/monella and Escherichia coli, and more than 50 gene products are
known to be involved in the flagellar assembly and function. The flagellar motor is energized by
either an H* or Na+ motive force, and torque is generated by electrostatic interaction at the rotor
(F1iG) and stator interface. Stator should be defined here MotAB-type stators use protons while
MotPS- and PomAB-type stators use Na* as coupling ions. Alkaliphilic Bacillus pseudofirmus OF4
has a MotPS complex as a stator and the flagellum is driven by a Nat-motive force. Previous studies
showed that B. pseudofirmus OF4 swimming is dependent on the Na* concentration at pH 8-10, but
showed poor motility at neutral pH even in the presence of a high Na* concentration. It was
hypothesized that there could be competitive inhibition by H+ of the Na* translocation by the
stator-force generator MotPS. On the other hand, Bacillus subtilis has a MotPS complex similar to
B. pseudofirmus OF4. However, it was reported that B. subtilis is motile even at lower Na*
concentration at neutral pH. Previously, we made a mutant strain of motPS from B. pseudofirmus
OF4 that was expressed in the stator deletion strain of B. subtilis (AmotABAmotPS), and we
investigated whether the mutant strain (BS-OF4PS) can complement an immotile phenotype on a
soft agar plate. In addition we observed whether strain BS-OF4PS exhibited motility at neutral pH.
The mutant strain was immotile, but up-motile strains on a soft agar plate at pH 7.0 were isolated
from the parent strain. We identified a mutation in motP of the pH7 up-motile strains and the
amino acid in MotP was changed from Asn to Asp by the mutation. The strain showed vigorous

motility at high Na* concentration but was non-motile at lower Na* concentration at pH 7.0. In this
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study, we aimed to reveal the difference in ion influx regulation between Nat*-driven flagellar
motors of neutrophilic bacteria and alkaliphilic bacteria at neutral pH. Therefore we tried to isolate
the second up-motile strain at low Na+ concentration conditions at pH 7.0. Identified mutation sites
were located in the transmembrane region of the MotS subunit, the Plug region of suppression in
ion influx of the inactive stator, or like the pantograph that exhibits structural changes in the
C-terminal region of the MotS subunit. The Plug region may have some function for ion influx

control for flagellar rotation.
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Construction of the epistemological typology integrating different events
WHERFEE ~FH L REF FEE SR R

IR, PRk 27 4 4 A 1 B~ 28 4 3 H 31 A
F—U— /O™  Typology
@FE K% HE) Motion
@) Caused motion
@F55E]  Event segmentation
®fEBPE  Iconicity
SRR 27 AR A2 #,500,000 H

WrressE /(D) PR
+ Morita, Takahiro. 2015. Event Segmentation in French Motion and Caused Motion
Events, HARMSFETFRE 16 MIEFEKRE, FREHKRT:, 2749 A.
(2)7
+ Morita, Takahiro.Event Segmentation in French Motion and Caused Motion

Events, Papers from the 16th National Conference of Japanese Cognitive Linguistics

Association, V% 28 4 6 A TiE.
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B CRT SEBMUONRS 2L 5T L BHRICEL, TORAMEZ R DNENDHD. KB
P & TEHRAEE ORIFRIZ OV T, Talmy H &2 Backgrounding according to constituent type,
ready expression under backgrounding, Low cognitive cost of extra information under
backgrounding & W 7ZJRELAZIEB L TWAH DN, Edlkd#EY, 77 U AFEIZEBWNT, WO
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Tbb, BEIEARBIIDEEL TR LRV DOTHY, ZOFHERIAD 1 SOFIHE S
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FEMEIMENSHETH 5. Role and Reference Grammar &\ 5 Blin D S HELHH L7-
DIED, FRHZHAFED X O REFEEHSFE CRERICOT TE 2008 9 OB BLETH 5.

AR, B SRR TRNCIIBUR OBAER I ARIC RE T HER H 5. SFEIC L > THRD
AT DM E R ENDH D Z LN LN oToizs, FRGERO R 2 kI 7RARD 5
VENRH L. ZORFNIEHEFET TERLS, AP R b RE LRI LBERDL
nb.

Summary

This study aims to analyze the relation between perception and linguistic expressions
through an experimental method, in which the participants are requested to describe what
they watch on the computer screen. There are two main findings; one is the necessity of
visual saliency according to which the mapping of meanings onto syntactic constituents
seems to be determined. According to Talmy’s typology (Talmy 2000), French is categorized
as a verb-framed language wherein path is expressed in the main verb and manner in
adverbial constituents. The data showed that three components of the motion concept,
path, manner, and deixis, compete for the only one main verb slot in French, and manner is
also frequently described in the main verb when a path does not contain salient
characteristics such as boundary or verticality, which leads to the construction type of
satellite-framed languages. Thus, the visual saliency of path affects the construction choice
in French.

The other finding is the iconicity between perceived events and linguistic expressions.
Talmy’s typology deals with the macro events in which the main motion event and another
co-event are integrated into one clause, and our result reveals that the motion events are
frequently expressed as macro events, while caused motion events exhibit various
expression patterns. Onset causation events, in which the causer applies his force only at
the beginning of a motion, are frequently verbalized as macro events and the use of
satellite-framed construction is frequent. On the contrary, other causation events such as
extended causation (the causer applies his force until the motion competes) and indirect
causation events (no direct application of force) are frequently verbalized in two separate
clauses; one is for the causation event (i.e. taking an object, calling a person), and the other
for the motion event (i.e. motion of the causer with the object, motion of the called person).
In put-type displacement, only the motion of an object is described and the means of
causation is frequently neglected. These variations directly reflect the temporal or causal
relation in the perceived events. When an event can be perceived as a complex consisting of

the main and a co-event that are related to each other in the same temporal sequence or in
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appropriate causal relation, it can be expressed as a macro event. This temporal or causal
relation is less cohesive in the indirect and extended causation, and this analytical view of

an event is hardly applied to the put-type displacement event.
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A study of government budgets and endogenous population
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SHOMIGRREE LT, UFO 2 SEZERd 5, £9, HMA BB 20k TiE, #UR
B REH~OETDN, TbZHEDX I RBENOEE L RVONZHER LW, #fi~0
WNAERZ2 NABEIZ O S DI, #RFIT BNOELDIRVRY , —RANCIZHIR2 & 2356 £ 0 1%
FOVEELWRRZELS Z R TPHRIND, BUE, MTTH~OANAERTICLLEALL LTERGED
RPLD 1 21E, —EBO MU TERA 2RI EMEZR ETh D, U XD, JEADOBLE D GHEE72
NARERNER SN VAREEREZ 5NDLT20Th D, BHEOBTIRRNOEAICLY, £
Z bR IR R K WS, TOERREMET 2 HIEO—2 L LT, #ii~D AOBE)
ZETREABOR 7 80, B XFESNA RN H 5, ZDORIZHOWT, 5% DOOH TIEE 2T
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DEERET DL R AEE 2, BREAOKRE S & EEERBOR & OBRIZONTHELE LK
W, PASHIRE TNAEMR AN RERET V&2 B 2 -6, BIFRERBICRIT 2 — AdH 7 ORFK
BRI, AOREZNEOELIEL 2255 5MOGHENENEET S, SBBOROEFENZE O
ARCEIRICHEE LS BT 2 256, BMARBEEDROA TR, WENRAAREREOEIIZLDZ
DB EENF OB 8 U MR EN DD Z N TPHTE D, SHBROMETIE, T 5FRLE
ROETNZ X DR RO BARAI I8 8% o L T & T2y,

This study investigates the effect of government policies on the economic growth and welfare
under endogenous population. In this model a representative household decide how many
children to have in the face of a constraint on the total amount of time that can be devoted to
caring a child and working in labor market. A decrease in the labor force participation rate in
the transition process reduces the government tax revenue. This reduction leads to the
government financial collapse unless the government lets the fixed rule of government
expenditure to be the appropriate one. We find relations between a sluggish change in

government budgets and a change in population growth.
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Empirics on the players’ act of Japanese long-term care insurance system
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- Differential market entry determinants for for-profit and non-profit at-home care
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Summary

I empirically investigate the insurant, elderly, and provider’s act under the long-term care
insurance system in Japan. First, I consider market entry determinants for both for-profit and
non-profit at-home long-term care providers in Japan. Second, I focus gender differences in welfare
migration patterns among the elderly. Third, we check the change of strength of strategic
interaction about long-term care premium setting after introducing long-term care insurance

system.
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Studies on the Health and Vaccination Policy of Infants
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Summary

Since October 1994, the Vaccines for Children (VFC) Program enables all uninsured
children to receive free vaccinations in the United States. Despite the importance of the free
vaccination program, there has been little research focusing on its effectiveness. Using data
from the National Immunization Survey (NIS), this study investigates how the introduction of
this program affected the immunization rate for uninsured children. Accounting for the
variation in a child's exposure to the free vaccination program, I find that providing free
vaccination correlates with an increase in uptake of the entire spectrum of recommended
vaccines, which included the hepatitis B vaccine that had been made recently available to the

public at the time.
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& TE LA IBWTIE, MR EWFEET L TH D Z ENHERIERI-DT, ZDET L
AR TEH LT,

DL E DM SRS 2 FICARFE L, ERROPGRIINE L RGET 5721, 10 —fiRfbo ml etk
D T LA ITERER - T, KA RGEL Tz, 12, L LAORERICE TV v
FAEIC RV | RRE LI BBNIR7E O MEIZBE 2GR O M PEIC B L TR A LTz, TDRE
RAZHA B TGS L COXELZ B b D0, ZONEEEIFT L TE L FELE
LT, REORMA—/ =I5 L TOHEED T 5. @HEEDFE, OHED R A M @
HEEDORR & BRESEICBI L €L HEERTH IO T e 7 ) U S HEIC L D HEERE LT o712,

FP, HEETT RSB L Cixmi b ot AN DD 72 S0 X0 15 S B R EEH X 230 L C
WEN, BEFREDIESHT 7 2 A OWEEE O £ 0 ITxd 2 R0, BEAIE & OBATIERECR
S 6T, HUKBEEN O DEFE LSS BEHTH L0, THICBE L TRZIEHE L TV 5,

HEME SRR, 1T R TH Y BIEEEAZ 27 V7 LT Db 00, HALHIXK OFHTIX
BERGEEDO /L — FRIEFICBITOREOH I bH V. BIEEEF U X U ORWPHER TE T,

HEEDR A~ ME, IR BEECTH DY, BEIIGEEOHEEIZR W CEMEEE O E
ERHEE LTob— NERED T2 OB ENIRTE EOF ML EE Ol & BB IRTE EOMKEE D F2H]
EDT=D DRI Y72 > CTOMRFAHD TIRPFIHETH H, Z Z TIIEHDOR LS ERIE LA
NTHLN, FEERICEALTCOBENLHLZ 2B BE MBS0 ITHT 5 —EED
FRBICKT D TR ENRA L N THL I EDRHRTE T, £, B E LR E LR
EOMEMM b H Y, HE (ZHIC—FE) OBBIRGEEOBET S BEARE L BRTIKD,

INHEEET DL, BOMREERRIO T T, RENABICK L T amEREN 2 &
Th | FIHEOFERME KT 2RFOH D2t s LIZBEERS ORI E 5 5 F¥EfEE
DORENSHAFEOWHIIOERBUETH D Z ENRBENT, TNDIX, ~—F7 T 1 T~
L—ATo MlifEdEAl) BHATH D Z L NEFETE T2,

&

SR DAFFEIZ I 1T 2 RS F 72 IR A
SBOMFERE L LT, ROREPERTE D,
AROBEIRFEEEEOMGNEL BE S 5 & BEIIZEHFCHEOND Z 2L BHO
EBRMEZ A L7220 b OFZEMITE L TORMEZ FIHE O3 2E I3 2 ) 2RI LT
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WD, L LB, TN HEEORE R OW I AMBELENZ & > TRAIRTH S L HEfiF X 5
B, ZTOWHNERGHIZDOFTRPLT LHH LT TE TR,

S bIT, WBEE OB 5 TBBEIR G FEOMEMEANLATTRETH - Th, Aifgs LTHOH
EHEET S mEn - N b EFERRSEE IR TH D Z 2B ET DL, FEFICE
DIEBADIEA RS D, L LR s, BEMREEE N R0 . BfhZ ERE Lo o
MR LN METH Y | LIS T 20N RERFEE LTS TW D,

Summary
This study method is seven points.

The first is collection of macrodata analysis. The second is study of previous research. The third
is a discussion of the prior researchers. The fourth is fact-finding of the movement sale car
business promotion organization. Specifically, it is the hearing survey by to the head office,
headquarters promotion person in charge company. Furthermore, it is a ride, pursuit and the
hearing investigation into to a user movement sale car. The fifth is effective modeling of the
movement sale car business. Furthermore, I reexamined the hypothesis by exchange of
opinions with a company person in charge. Sixth, with the aim of hypothesis testing was
carried out interviews to the supermarket responsible person you are deploying a mobile
catering business. The seventh modelled a movement sale car business model with the

continuity by the value cowound framework that was a marketing strategy.
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2L T 4 BRRITBIT DU T AT a OISR
A Study of Real Options Theory under 2-Dimensional Lévy Processes

WHgEEs Fab REPERE Y 7 1 7 2%

WFZEHI, Rk 27 454 A 1 A~FR 2843 H 31 H
X—U—FK/O U747 a3 Real Options

Q@ HwEFITENE Investment Criterion
@ It Uncertainty
@ HERIEE Stochastic Processes

Rk 27 4 EEAE (4,600,000 H

WFEdEER (V¥ KO RBFEER
(BRI ORI CO Y T4 T ay « EFALORNE, ARY TILAT Y a5
2015 EMFIERFE KL, 2015 45 10 A 25 H, EEEKE,
@) 7 E
M2 ok oV T VAT a - ®T0), (FRK 28 FET1E)

0w S SR ONT & SO
1. WR5EFIE

INETOIVTAATT v a VHGEm TR, REREZRADHREEL L TRMT T U )
(Geometric Brownian Motion) Z i 14" 2855032\, &7 7 L @8 LR T OZEH) & Z D
Sy NIEBICAE O WE AT 5720, BLETORFRIR EDHEIZ L > TH & Z Sh D IRBEK
DRFRIEINIETE R, (> T, BAFOHGRTT VIZEBE TOIHOBCRAR H S, 2D &
PREIE AN KIEIZ AT T 5 RFRN A D 72D, KFETIE, v P2 a7 ik Lévy
Processes) Db & TU T IVAT v a VEEROHBEL BIFT LD TH 5,

e R 2 H U COBMICKIERZ L ZET V) 7k 570, FHEO Y ¥ o 7RI 5 %48
BREEDAT OGN DR . AR CTHEMAFTRER L O AR T 5, KRB OmA I U TR/
AR 2 U, EFR S HEBE S B L 7@ TR AR 5, S 612, IR ZED
NDERE L, BT 2 MRIEFRZIRET D, 2 IRTTOIRMD TR OV TERE W 21T
W, oy TR DEHMEBI A KD D, RIS, HH S NZRHEBIENC XV Bl R B EOR A S L, B
AHI T 24T 9,

HERMFZEA L E AR D720, MO FiEE LTE, EICHREER. Mo iRoMiER & e
JritEamz Wz, WFEOWMIBERE D . BEmE 7 VM A ICBLE ORI Z AT 2 Onamd 720, =
YEa— X EHOTHIEERR BT 7o, & 61, WER R SO iEE BT, BEET T v b AR
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PER S 12 B3 BOMI 2 A T,

2. WFFERGE R L OB O

FRDOIICDIC, ETEHEMT T 7 EH ETOY v 7RI o 72 Bk L HGE 2 (Jump
Diffusion Process) Dt & TU T /LA T v a v« BT VEREEE L T, K& 47T O fick B K OV i 2 fif~
DO AR (First Passage Time) D EYEZEH L7Z, TN L OREHANTY 747> a v OFs
PEZSH L. LTFORERBH LN o7z, VT ATy a VHEER TR, BEFITOREBMEN &< 72
D DITHERIEROEENE (RTT 4 VT 4) BDEW\WI ENHEATHS & RUICEHRSN TS, it-o
T, RHEFEMEOEBNT BT =7 b A~OEREFATIEL Y BORILICR 2 £ TIHFORETH D LHfE S
TWh, 22T, MEREHICHEILEuRRE A2 HH L THEIZ VT, BT LB E ) TRV L &R
L7ze ZAET VT, BEBIEN LR 2013, MRELDO T H~OEHCED DT, ZOEEMEIC
EDHbDTIERNZ LaRR L, GRHET VT, RERIMEN TR0 01E, MERERD LT ~DZEH)
IZEDHDT, TOEMEIC LD DO TIERY,) £7o. AT 7T 4 VT 4 BRETIUL, FHdEBED &
< (DHVIHKRL) . BE~OBIZFMAEL 725 LITR 5720, Lo T, REEFEES @I LE,
BEFITERFOOBLT L RE ClXReWnWZ E 2R Lc, 2O OHBMIERREZRD &0, VT
WA TV a CHFREORFMFEETREREL, #ama ko7,

FOMFRAERIIRTT T O EBC Y Y T BN o e Z EICRELKGFTHHOT, ET Y IO
H B DS Ll i i O Bk B R (Jump Process) S U 7 LA 7y a VEEGOMGEICA L TH D T & B3 0h
ST, WIZ, 2L T IBEO—FETH S 2 orBkiRR L RE L, HFxitEDd s Lic Lz, £F
I3 2 OoTBKHER R DMy A R L, ZAUCEE T 2 MR NVERER R A8 L7z, ZHUC k0 2 B OR
S HRERAEH L, RO LSBEBOFRREEZFIE L, BEEREZITS729 2T, MOBEHIIKI L,
NG BEELT O B B X Ol B~ ORI O B A Ko . BRIz 50 2 &n
T&E Tz, BT, TEYIS L OBUERY & THIEER AT 21TV U T vA 7y a o ORpitk 2 iR 1
AT RO T HELTIR, VY 7RO TP v o 72T S0 5120, EFETRKEITR
MR EHGR COZNIIEET D Z LW nhhote, VT AAT v ay - 7 L TOREFATRKER EW
DIE, ZNETITRBELEDOR T T 4 VT 4 PHEE E SN TERN, 22T, EHOY Yy 70K S
72O, RIZT7 4 VT KR E LTI D, ZDOZ &L, UTAE TV ay - BT /L TOREEITKE
WEL 72D L1E, RTT 4 VT 4 OHRNFRINTIEZR L IRIEEE D T H~OEBO /[HEMENFET D
ZLIZEDLDOTHD LT billz, ZORIIAMIEOFIRERE LT, HRbMifE0H5b0 L%
ZoND, TIWHDOMIEEEE EOTmLE Y TAF TV a VRO EMEICER TS TETH D,

3. A%OMFRICEIT 23R £ 72 1R

LA OWFFETIT, G EITAKYE & QIR OFIIEIC T 2G5, 2 b ORERZ VT,
2 WK E CO U T AT v a v BT VOWEBT 202179 2 LN TE I, ZoHR T, #IE
BRI DWW TO ST EIMEICIR D72 2 &2 o TV D72 ®, FERIPIREEIZ DWW T O & LTIt
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SERE LTz EIXE W2V, S BICHIBIERE OISOV T H 00 L, M OfEREZBRE L Thbim
FLOAHZENEE LV, LU, 2 RITHEIEFE O MR ER L O8I 0 EMET, SRl ORF5EH
MCIEEICE bR o7, ZDOZ L 5B D 1 DIZ L720,

Summary

In this study, we try to clarify the characteristics of real options model under a 2-dimensional
jump process which is one kind of the 2-Dimensional Lévy Processes. We have successfully
derived the closed form solutions for the optimal investment threshold and the expectation of
the first passage times of reaching the threshold. We found that the optimal threshold towards
the one in traditional investment theory when the downward jumps goes to zero. It is widely
believed that, due to the volatility of the state variables, the investment threshold in the real
options model is higher than the traditional one. In our cases, even the downward jumps goes
to zero, because of existing of the upward jumps the volatility of the state variables is still
above zero, but the level of the threshold reduce to the same level as it in a traditional model.
We should argue that the optimal investment threshold becomes higher in the real options
model does not caused by the volatility of state variable but the possibility of downward

changes in the state variables.
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AT U MBOR & E - R OBR—RTE L HEEE B O T ORI 5R 5 B i E—
Relation of payout policy and wage and number of employees

- Profit-sharing problem between shareholders and employees -

MRERES tEre kR FFil (BEE R 7

WFTEHIM, T2k 27 - 4 H 1 B~ PRk 28 42 3 H 31 H
X¥—U— R/ O=XA47 7 L Payout
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O Labor
SRR 27 AR EEAZAT#,700,000 H

WHFER £/ (D¥F2E LU NESEE

c AT PEORE e M OB G3E) | K 28 FFETIE
c OREICBIT DEYBOROERAR (HIE) | Pk 28 FFETIE
- EOHERA EETOReN (GL3F) | R 28 FETE

WF7ERGE R K Ok o2
1. BFEJ5IE
TR CIEA Lo T — 2 _X—2 % LT, BIE, 3 KOMLEZHET THD, O
FEHEE, BT L RS BARD BB EOMET — & & W ICE A = Cch 5, L
LR G, HEERFIAARBEOME T — % % KRB\ RS T 27 —# N— A MEEE L
FAEL TV o Telod, SRIOBEETHA LT =2 X—RIFEFICHE ThH o7,
O FEFIELT —F_X—ANSE AFLTMBT —Z 2RO Y 7 Mok 2%
FHcmid 5 2 & T, REEENCHRIT 5 S E S ERBERORRBBREZRFHICHL NI T L L
MAAL L THY, ZNETHRBEOHTETHL DD EHEL TETND,

2. WFZEREE L OGRS
EFT. XA 70 NEGRE G- EHOBKR 1. BAROR EGEEEZZIC, BETHEE
RELWEEBICED X DITHBLL TV DD Z it BIIHGE L72ii X Td D, IRE~DELY HIE
EEOELE-EMLRL FIZE] 2HRE LTWAUE, RENOWEDNRT—NRF 22K
ST, FREDOKES & — PR LD, ZRETHICES SN T EFEETHE )
—IFHHERCT B & D ATEEERE 2 T,
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L2 L, BEEDOFER, DX 5 IR L H 5 X 5 Z2#cetBIRIZ R S5, RIS M L 7=
L EFIZZEDOFREZE B E D LWV BIABTEI N A b7z, ZHETONAL T ¥ MBUKRIC
B3 20F501F, BEHESOM NI & DOBIRRC. BEEE LR EH OFIER L&V 5 Bl H O
RPERTHY . WEB L OBRER S TANIEOAEIIRE VL EZX D,

27 T B ARE MBI A2 MNRAT LTS RE EITZE &\ 9 B FET & MEEsIc %R L
NN, BEEIEE o720, BUE, BIEEETTHY ., SEETORRE BT,

WAz ToMNENCRT HECYBOR OEHBIR ] 13, BARMIEZ 6 GBS IR 28 12 BE 4
BDIERBE ENTND ERRENLR L TOBDNENMTONT, BRI E £ 5 A DE
B CRERFIZE SUSAREOIC B BUR N 5- 2. 52 % LD Z & THEEL T\ 5,

AR E 2R T D03, BB LI SRR BRI & @ b D 2 R AR50 2 & VI L721E A0,
FRZE B OIERFEDRRE SR & WRECHK EN TS BRI AL/ N S eI B
T, TOMERENZ EMHP LT, BLLEOR &R, 525 WITECSBOR LR-FliE & o Te
2FRMIOBURIZER LIZHRENIZE A EThoTeN, ZOFEEZ WD Z & ThEYBUR & R,
FERFIZED 3 B CORMRERIET 2 Z LN FREL 2o T2 Z E AR OEHEATH 5,

27 FEIXZOMLEPE LR, IAREITTELEE S TR, TEXLETRVWI B
WS 21T, B S MR T5 TETH D,

SARHED EEOBEHRA LSITOREME] 1X, BARABEOHSRARLE ANV I ED
BAMRICIER L2l Th 5, BEDOBERA OFKIZ OV TIEZE < OFFERFEL TV DA,
INETOMERIIEELZD S ODMBRELCHEY X7 2 SIZHER LIZERNIZ LA ETH
Do ZOWFFEIZ. BEMED ANEEFEL TWD AL N 7 OMBREICIER LR Th
L&V JHPREBRE > TN D,

BEEZE R CTHDLIN, BIEOL ZA, AL UV OREBEHLENEEHIEE, 22
MBEY ANEITo TV A REOBSRALENEE DL V) ZEMHBIL TS, ZOFER
(T, SATORSMENELT 5 0% BI-EALEEIL, RITHLOBMOM Y ANAEEL < 725
I ERELIENALICH ) ATEENE E--720I10, BEREZMET 52010 H bHReZ
WIZEZD LIRT 5 Z &N TE D,

O 2T FEHIHE L7y, B ICITE > TR, 72720 7 BliZealdE+
B ENRESTND, FERWEBITESCHICET E MRS T 528, Z OfMSUTIEN O
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. BBROMIIEICIT L i E T 1T A

A% ORI DR E LT, AW & 5 T - 72 DWW T 27 4RI
RDMREZET ONBRDPSTZ ENETHET OND, FFIC AT T NBUR & & JEH
DR IZHOWTIE 27 FEHROEHEH A HIEL T2y, BEFRE WO BRI TLES

Iz

ol

133



ZEITRIBOMA T D, £, Uikin L OBRITHETIE Th - 7 EFREIZET 253 H W
FLEIFEANEFADLTICRSTNDTeD, TELLETRES FEL 2 RITER B0,

1EH 2 ROFHNZDWTIEBED & ZAIEFHCHEIT L TR Y | 1 RIFFSREBRE o2
O, RAKROREAESFLERIZ LA Z N TE S LIRS, B, ERslREeZ 057
DICAFE B IHRIEE 26T TS PTHfETH 5,

Summary

I bought the database of many firm’s financial data with Inoue Enryo memorial research
grant, and I wrote three papers using this database. In Toyo University, there was no
database with which I can collect an enormous amount of financial data, so this database
was very helpful for my research.

First, I research a relation of payout policy and wage, number of employees in Japanese
firms. In this paper, I find that stockholders and employees are not hostile but also
cooperate with each other. They don’t exploit other’s profit. And when firm’s profit has
increased, all of dividend and wage and number of employees have also increased. It is not
reported in previous papers.

I have posted this paper to journal, but this paper has not been published. So I have to
modify this paper.

Second paper is about information effect of dividends about firm’s future profit. In
previous research, they tested this effect by focusing on dividend and stock price or
dividend and future profit. But in this paper, I have focused on these three elements
simultaneously, and find that dividends have information of firm’s future profit.

Writing work of this paper has not been finished, so it has not been posted to any journals,
and not been presented in any conferences. I have to finish this paper as soon as I can.

Third paper tested the relation of firm’s cash holdings and soundness of main bank. There
are many research of cash holdings, but many of them focus on firm’s financial
characteristics or business risk. Contribution of this paper is to focus on main bank, from
which firm is borrowing cash. If main bank’s financial soundness was damaged, they
would decrease rending. So, in this situation firm will save cash and holding mush in
inside. The results of this paper is consistent with this expectation.

Writing work of this paper has not been finished too. But I have a plan to the presentation
of this paper in July. So I have to finish this paper as soon as I can.

In 2015, I was not able to produce sufficient results. To make sufficient results, I must

work more.

134



135



FFEEGE T T ' r —F I K D B KRBROMBRMFZEIZ OW T OSCRRAE &7 —
B — G
Literature Reviews and Construction of Database for Organization Studies of North America,

Europe, and Japan by Bibliometric Approach
WIFEARFEE  EHET (R R E R

JEHIR, SRk 27

F4H1H~VR 2843 H 31 H
F—U— K /OF&EE
gﬂ:

= bibliometrics
@it EEFEF7T 71 —F  bibliometric approach
@ik 20 organization study
@R literature review
OF — & X— A construction of database

SERR 27 AEEBIRR AR 412, O0OO0H

e/ FRBIONEER (TE)
(D) FwX— TRFEEETNT 77 —FI2 L5 B KRRO NREPRE 7 5 NIHIE~ 1 U A v
NFZEDRFE & Hilgtt ) [RRE TR 25 89 5. HPERZEMEE FHE, 2017 4 8 A (F7E),
(2) BFgesss — TRHEEFERMNT 70 —F12 L 5 B KERO ARG TRE LR 5 ONCHRE ~ % ¥
A2 NMFFEORFE & Mgl | | R FRRE AR o 2 — L R Y T A REERE,
2017 41 A (FE).

FERRR I L OCR OBEE
1. W%

AAFZETHW B FHEEFEEAHE(bibliometric technique)id. 1 -0 D245 B N O BRAG ) AR O HL
TEOWFFEEENC T 2B HRAEAF L L9 T 28IET, Zhid AW THERSBON OWFFEHERS I fB#i D
A2 R, AR ZE OIS, k5, AR, G, MEE. Tmtele Sk - ot 5, B
RECIE, FREFEHZMA O L, SIS E BGIHE) 22 0BENRICT 7 30720, 4
REDRERSCRO B #HHH L7209 LT, HREDORFECE B 2 WO T HUE O R0/ BRI oV T
FTHHLDOTH S, MANROMBMATIEIZEI T 2 FMHEREIZIT, ALk 2RET 20 E LT, Admini
strative Science Quarterly (A.S.Q.) . Academy of Management Journal (A.M.J.) . Academy
of Management Review (AM.R.) . F72A4 XU A2 ETLMINERFT D H D E LT, Organization

Studies (0.S.) <°Journal of Management Studies (J.M.S.) 2HY EiFs T3,
DRONDOIATHIIETIE, 1970 F0590 FRU T THCK DFRREMITE 2 6 RIAT b Gt i E
FHT 7 a—F OWFERR E S RIZ L, 90 RO A KR OFFEATIE DA xE4, 5RaH A, 715
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fEEL, e EORIRMFREEZB O 0T 52 2B E Lz, Thbb, HAR (f¥V X%
ate) ORI AT FEHERE (T Pefll S LTS 72 D NS Z IS D 51 STk & . [E ol o0 Fy
RMEH D VTP ERAS D LT b D ThH T,

ARAFFE T, FATHFE ORMIIEO T 5 & T RL O NAEIRE BT IE & Bkiig ~ 1 ¥ A > MFZEICBE
LREWRFFEFFFHNRERZZNZN 1 >THOMY B, BT L olikaz B L LT, [
RO CERHUIB O R B 2 WP DWW THEE LT,

(DMariluz Fernandez-Alles, M., and Ramos-Rodriguez, A. (2009) “Intellectual Structure of Human
Resources Management Research: A Bibliometric Analysis of the Journal Human Resource
Management, 1985-2005,” Journal of the American Society for Information Science and Technology,
Vol.60, Iss.1, pp.161-175.

@Ramos-Rodriguez, AR., and Ruiz-Navarro, J. (2004) “Changes in the Intellectual Structure of
Strategic Management Research - A Bibliometric Study of the Strategic Management Journal,
1980-2000,” Strategic Management Journal, Vol.25, No.10, pp.981- 1004.

2. WFFERRE S X OEC O

AWFFED T2 BRE, NRETREHZR O CICHIE~ R P A & MIFE Tl b 2B & b - 1o e R
GRXX & FEE)VZH ST L, Y0 5 0 mpoREiE (intellectual structure) |24 U721k a o+ 5 2 & T
HD,

BERMZIE, 1 o BRX, ABIRE L D ONCHEIE~ 32 2 A > MFEOEE R T —~ 2 el $ 5
Tl OFEVERLHEBEICSIHEINTMEEHLNIT LI ETHD, FE20HMIE, KL HAINMF
FEEMGH L L ZFB)OMOBRMER Y PV =2 2 2L Th D, T2DL 2 HODMENH TERSN
TGN — A2 KA T 57201, HBOT—~D FICHREEEEDDHZ L TH D,

L7223 o TARME Tl BHEEETHIS I H O EEEZ W5 Z &1 Lz, &5 (bibliometrics)
1. R = A2 FORELHFICHND N — DN TEEI D ORI T T 5 L \\WH 2 & T
bbH, —EIIZ, AR THIEZ, 518 (citation) 72 5 ONZHES] H43#T(comcitation) & L THIH LTV
%o BIHGHTIZ, BOOMZE - HETHEL B RX¥ 2 A FE2GIHT L0 2 EERHRICLT
Wb, LIehoT, HBEIZSI SN FF a2 A MI, F05IHESN TRV RF2 A D §,
BHTEITHBN T, IS EN R DD LEZBLD,

FIRRIC . LI T & 13, BV OFEEEOT THIH LA S FED—HD F¥ = A &G LIz
T EFSRTHZETHD, 2200 KX a A NOWNEOHUMEZET A ENTED, £/2, 27
L7 7a—FIlLoT, FE - 7 —~ - EFHEEMEDT - IV —T 3T D LR TED,

ZOFER. 2ODWENGITIRO K 9 pftmavE & Sz, £9°, 1985 725 2005 FIZ0MF TD
BTG IR BRAFSE O H TR BN 5 D DIX 74 OIFFETH Y . FHiisEGourna) IZH8# S vz
LD b FEfE(book) TR SHIVIEHIRHER D H 1L h o Tz, FERICHRGE~ R A v MFETH | 1985
D 2000 FFE TOR S GIHBER L 20 DHFFEEFED 5 B, 18 NEFE TH Y MK T 2 TL»
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notz, UL, miETIXZ 5 LEEEPICIIEBIENALND X927 - T& T2, Thbb, HEkin
DOBEEN 2 >0 5,

3. SBOWFEIZEIT D RE E 72 ITRE A

H AR DM TEOREAIFINEE TH 5 MfkFamm DR ] (AkERE) 02003 4 (Vol.36-3)
DD BAEICE D REEICHI S e kv, 28, FE54. TREE. ¥—U—F. 2532
BN L W o loEGEFIHA S &2, HAROHMMBMIZE DR E & il 2480 Z L 2 AR & LTV 72y,
BHITE L TWTEZR S CICHIMETE OFHED AR LT zlzd, SEITMREE T Z LA T
Ipinode, SHOMEE Lz,

F 72 i (2016 45 1 A 72 o CTUARMFFE THLY _LiF 72 HRM 0@ & 13RI 0 EH 72 B2 & - T.2000
D 2012 - F TO HRM BFE3 8 2 x5 & L7c PRt DM EEFEFRINITRER D WME Sz, 2l
DWTIIARMFFEHIENICER Y #lie Z LN TERD o T, SHBOFEE LTovy,

(DGarcia-Lillo, F., Ubeda-Garcia, M., and Marco-Lajara, B. (2016) “The Intellectual Structure of
Human Resource Management Research: A Bibliometric Study of the International Journal of
Human Resource Management, 2000-2012,” The International Journal of Human Resource

Management, (on line), pp.1-30.

Summary

The aim of this paper is to identify the works that have had the greatest impacts on human
resource management (HRM) research and strategic management (SM) research and to analyze
the changes that have taken place in the intellectual structures of each discipline.

To put it in the concrete, the first is to identify the most frequently cited studies, with the purpose
of identifying the key topics of research in the HRM and SM discipline. The second objective is to
represent the networks of relationships between the most-cited studies, grouping them under
common themes, with the object of providing a diagrammatic description of the knowledge base
constituted by accumulated works of research in the HRM and SM field.

In this study, therefore, the methodology utilized is based on the bibliometric techniques of
citation analysis. The term bibliometrics refers to the mathematical and statistical analysis of
patterns that appear in the publication and use of documents. The techniques used in this paper
are known as citation and co-citation analysis. Citation analysis is based on the premise that
authors cite documents they consider to be important in the development of their research.
Therefore, frequently cited documents are likely to have exerted a greater influence on the
discipline than those less frequently cited.

Similarly, co-citation analysis of documents records the number of papers that have cited any

particular pair of documents and it is interpreted as a measure for similarity of content of the two
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documents. The approach is instrumental in identifying groupings of authors, topics, or methods.
The findings presented and discussed in the two studies lead to the following conclusions. Of the 74
most influential research studies, those presented in book form are more numerous than those in
the form of journal articles. At the first, of the 74 most influential HRM research studies
(1985-2005), those presented in book form are more numerous than those in the form of journal
articles.

And the compilation of citations appearing in articles published in the SMdJ from its first issue up
to and including December 2000 reveals works written in book form as exerting the strongest
influence: of the 20 most frequently cited works, 18 are books and two are articles published in
journals. This is a tendency that appears to be changing, judging from the citation tables for more

recent periods: these reveal a growing use of articles from journals.
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A study of Japanese consumer complaint behavior:

Examining the negative experiences of service employees
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Summary

The psychological aspects of consumer complaint behavior (CCB) of Japanese consumers have
not been examined in detail. This study aims to analyze Japanese CCB by investigating the
negative experiences of service employees.

We used an online questionnaire with 17 items. We received responses from 312 respondents
(179 women, 133 men; average age: 41.1 years). The survey was carried out in August 2015 in
departmental stores, convenience stores, restaurants that did not sell alcoholic beverages, and
other stores across Japan.

The results showed that there are significant differences(p<.05) in the manner of complaints
(complaints by women were “one-sided,” , men were “shout” or “coercive”), and the purpose of
complaints (people aged 60 years and above needed an apology from the highest post). These results
were similar to the expectations of the owners of these businesses. As an extension of this study, in

future, we plan on questioning consumers who complain.
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Summary

Community level disaster risk management (CBDRM) activities are one of important
activities to mitigate the damage of natural disasters in developing countries as those countries
have budget constrains for investing large-scale disaster risk reduction facilities. The CBDRM
activities were usually implemented by different aid organizations from outside the community
and the many of the activities have not been continued after the organization left the
community. This shows that it is required to have an effective method for sustainable CBDRM
activities. Under this situation, the author is conducting a research aims to develop an effective
method to promote the sustainable CBDRM activities as overall goal. To achieve this overall
goal, last year, the author received the Inoue Enryo Research Fund and conducted a research to
identify the good practice, issues and lessons learned at the communities in Sri Lanka.

This year, as the second step of the above mentioned research, the author conducted
the similar research in Philippines to know the CBDRM situation in Philippines.

In September 2015 and January 2016, the author conducted field surveys in
Philippines. During the first survey, author visited two vulnerable communities near Cebu City
against natural disasters and collected basic information on the CBDRM activities. Also, the
author visited two relocation housing sites for the Yolanda victims in Leyte to understand the
situation of CBDRM activities. As for the second field survey, a questionnaire survey was
conducted in three vulnerable communities that have different natural and social background
as well as different experience in CBDRM activities.

As a result of the preliminary analysis, the followings have been identified.

O In the relocation sites for the Yolanda Victims, there were no CBDRM activities yet. As the
situation against natural disasters of the residents living in the relocation sites is different
from the previous situation, appropriate CBDRM activities should be conducted to give
proper knowledge and to make them safe.

O According to the preliminary analysis of questionnaire sheets, there are positive
relationship between the experience of CBDRM activities and awareness and knowledge
levels. However, respondents have different background in terms of natural conditions,
social situations, etc. Therefore further analysis on the factor that affects the people’s
awareness and knowledge will be required.

As a results of this particular research and the previous research in Sri Lanka, two
different examples have been collected. Using these two different examples, a comparative
study will be conducted to identify common and different practices and issues for sustainable
CBDRM activities. Further, examples from other countries should be collected to support the

research results.
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A Thanatological study between Suicide and views of Life and Death
—A Death Education as a philosophical practice —
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Summary

“A Thanatological study between Suicide and views of Life and Death” is a philosophical practice as
a Death Education whose goal is suicide prevention. In the document research, I studied some
philosophy of suicide, especially the concept “absurd” by Albert Camus would have a significance for
views of life and death for people of today.

In September, I took part in “The 39th convention, Japanese Association for Suicide Prevention”.
And I had a training program about various psychiatric suicide prevention techniques.

In October, I presented a research “The problem of Ordinariness in forming own view of life and
death” in Institute of Oriental Studies.

In March, I contributed a report “The Significance of Views on Nature in Forming Views on Life and
Death” in Eco-philosophy No.10 which published by Transdisciplinary Initiative for Eco-Philosophy.
In reality, the view of nature and the view on life and death are not independent perspectives but
two aspects of a worldview. In modern times the view of nature, view on life and death, and the view
of the world do not carry such importance as to serve as a guideline for our daily lives. They have
become separate, independent concepts that have lost their meaning. However, it also can be said
that environmental issues and end-of-life care have become important issues related to our own
lives that force upon us an awareness of a view of nature and a view on life and death. Through
work as a hospice volunteer, the author experienced how a terminal patient's awareness of life and
death changes with the patient's increased recognition of nature. Recognizing the connection of
view of nature = view of life and death = view of the world is an appropriate form of care for
terminal patients and promotes an awareness of environmental issues among people.

Beyond this, however, it has the philosophical meaning of providing a sense of well-being to the
individual. And this would be a effective practice for suicide prevention. Then, the task of this study
is to create some environments which make people forming own views of life and death, that

prevent themselves from suicide.

148



BHEZR AHE SN T TORUSHEROE T K D Ak OB TER Y <

2 b—Tg

Numerical Simulations of Reaction-Diffusion Equations under Complex Constraint Conditions for

Understanding Skeletal Structure Formations of Protistan Planktons
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Summary (#3E 400 words)

We investigated the formations of skeletal structures of protistan planktons using the numerical
simulation of the reaction-diffusion equations under complex constraint conditions. The
reaction-diffusion equations were a couple of equations which describes spatio-temporal changes of
two chemical species called activator and inhibitor. The formation process of the skeletal structure
is physical process so that the formation can be described by the equations of coupling of diffusion
and chemical reactions of skeleton forming materials. This type of equations is called the Turing
system and the patterns displaying obtained solutions are called the Turing patterns. In order to
simulate the formation of skeletal structures, we introduce a new method for solving the Turing
system on curved surface. Firstly, we developed the method for numerical simulations of given
equations on curved surfaces using the Gauss-Green theorem. Secondary, we realized the method in
a case of spherical surface. We obtained the numerical results of the Turing systems changing the
initial conditions and the parameter corresponding the radius of the sphere. The results were
agreed with the observed structures of the genus Pantanellium, a type of Mesozoic radiolarian.

We also examined a mathematical model for radiolarian morphogenesis: Turing-Richards model.
By tracing the original articles, we obtained approximated steady solutions consisting of spherical
harmonic functions. We visualized the results using computer graphics. The 3D images showed that
the solutions of this model did not agree with the shapes of real radiolarian skeletons. Using the
same solutions, we also represented the concentration distribution of activator on spherical surface.
The resulting pattern seemed to have basic properties of skeletal structures of spherical
radiolarians. We concluded that this model was insufficient for quantitative description of
radiolarian morphogenesis, however, it was meaningful from the viewpoint of skeletal construction
of spherical radiolarians.

This study reached the starting point of theoretical approach to analyzing the skeletal

structures of protistan planktons. In order to to explain the divergence of the species of the
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planktons, further progress is required.
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Theory of spin, current and optical responses in the ferromagnetic Rashba electron-gas system
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Summary

We theoretically study spin and charge transport and optical magnetoelectric effects in a
ferromagnetic bulk Rashba electron system, where spins of electron gas in the Rashba system is
ferromagnetically coupled to local spins of the ferromagnet(magnetization). This system breaks
both space inversion symmetry in the direction parallel to the Rashba field, which induces the spin
orbit interaction(ROSI) and time inversion symmetry due to the magnetic coupling to the
magnetization, which are expected to exhibit the novel optical magnetoelectrical phenomena, i.e.,
optical activity, linear birefringence, Faraday effect and non-directional dichroism. To confirm
these microscopically, we evaluate spin and current response induced by an external

electromagnetic field based on the linear response theory.

First, in the absence of magnetization, we showed that the ROSI softens the plasma frequency in
the plane perpendicular to the Rashba field. This result indicates  that there can exist two types
of plasma frequency and the system exhibits an anomalous optical phenomenon known as “negative
refraction” in these frequency regions. This phenomenon has been investigated in the hyperbolic
metamaterials. Thus we concluded that the ROSI provides the system with such the anisotropic
property and, as s result, the system with a large Rashba spin-split bands becomes a kind of
hyperbolic material, where two elements of dielectric permittivity take mutually opposite signs and
the equifrequency dispersion surface for electriomagnetive wave becomes hiperboloid. Concreately,
we considered the electromagnetic wave propagation in the Rashba system by solving the Maxwell’s
equation included in the microscopically calculated optical conductivity. We showed that unusual

wave propagations known as negative refraction and backward wave.

Second, in the presence of magnetization, we evaluated the correlation functions and the optical
conductivity up to the first order in the wave vector of the electron and the magnetization. The
results showed that the optical conductivity is proportional to the vector product between the
Rashba field and the magnetization. Since the former breaks the space inversion symmetry and
the latter breaks the time reversal symmetry, this vector product corresponds to the “toroidal

moment” appearing in multiferroic materials. Thus this result indicates that the Rashba system
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accompanied with the violation of time reversal symmetry can exhibit a nonreciprocal optical effect
in the direction of propagating vector of light, termed nonreciprocal directional dichroism(NDD).
We demonstrated this effect by solving the wave equation for electric field and evaluated the
absorbtion cofficient of NDD. It is found that the absorption coefficient exhibits singularities at two
finite frequencies, which correlates to van-Hove singularities of the joint density of state for

interband transitions between spin-split bands.
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Research on inequalities for operator means of several variables
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Summary
In this research, we have obtained 2 papers and give a talk at a Conference. All papers have
been reviewed before publication, and written in English. We shall introduce the summary of
this research as follows: Our research is to develop the theory of bounded linear operators on
a complex Hilbert space.
(1) In the first research, we studied weighted operator means which has been obtained by the
algorithm due to Palfia-Petz. For any operator mean, Palfia and Petz have obtained an
algorithm making the weighted operator mean. But they have obtained only few properties of
weighted operator means. So we gave other some properties of weighted operator means. In
fact, we give concrete formulae of dual, orthogonal and adjoint of weighted operator means,
firstly. Next, we gave a characterization of interpolational means. Interpolatinal property is
one of the most important properties of means. This research has been submitted to the
Conference of Mathematical Society of Japan as a contributed talk with Prof. M. Yanagida
and Dr. Y. Udagawa.
(2) The second research is to apply the Ando-Hiai inequality for the power means into norm
inequalities. In the previous research, we obtained a norm inequality for the Karcher mean
which is a kind of geometric mean of several operators. Our main aim is to extend the
previous research to the power mean. The power mean is an extension of the Karcher mean,
and it interpolates the arithmetic and geometric means. We have obtained some norm
inequalities which holds for Schatten p norms for p=1,2,00. We submitted these results to
Linear Algebra and Its Applications, and it was accepted for publication after the review. It is
a joint work with Professors R. Bhatia and Y. Lim.
(3) The last research is to extend the previous research by Prof. Uchiyama and myself. In the
previous research, we obtained some equivalence relations among operator means. In that

work, we discussed the Karcher mean, a kind of geometric mean, mainly. In this research, we
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obtained more general results than the paper by Prof. Uchiyama and myself. In fact, we
treated several operator means which are greater than the harmonic mean and less than the
arithmetic mean, and obtained similar results to the previous research for these operator
means. Moreover, we defined a new concept of operator means which are defined by
integrating weighted operator means on their weight vectors like the logarithmic mean. It
will be published in the Nihonkai Mathematical Journal. It is a joint work with Professor S.
Wada.

160



KRB IE FERF O THIH I & ATRE & 2 RS S A T LB %

Development of wind decontamination system for the rescue operation in a large-scale accident
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Summary

In cases of terrorism acts performed using nuclear, biological, or chemical weapons, prompt
decontamination and removal of contaminants from the human body becomes critically important
during rescue. The overarching objective of this study was to develop a decontamination system
based on forced convective flow from the human body surface by simple type wind decontamination
system using air gun. This paper introduces a prototype model of a simple type wind
decontamination system (WDCS) and reports the results of an experimental investigation into its

efficiency in liquid- and particulate contaminant removal from the cloth as a part of human body.
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We conducted two kinds of experiments; (1) the fundamental experiment that investigates the
airflow characteristics of the nozzle of the air gun, (2) the decontamination performance experiment
of the wind decontamination system with a air gun. Pure water and experimental particles were
selected as the liquid-phase and particle contaminants, respectively. The decontamination
efficiency was invested by using the weight of decontamination target (rectangular shape

0.2mx0.2m). The decontamination efficiency was calculated by equation (1).

Wi-W,

n (%] = (1 -72=2) x 100 (1)

0 c

W. denotes the weight of a decontamination target that a cloth set on an experimental tray. Wb
denotes the weight of decontamination target including a contaminant, pure water or experimental
particle, before decontamination operation. W1 denotes the weight of a decontamination target after
decontamination operation.

As a result, the central velocities of the jet flow from the nozzle were over 30m/s in the inlet of the
nozzle, approximately 24m/s at the 0.1 m away from the inlet and approximately 17m/s at the 0.2m
away from the inlet. The cases of the decontamination performance experiment of the wind
decontamination system were set up based on the decontamination performance experiment of the
wind decontamination system. The decontamination efficiency in the case of liquid phase
contaminant was approximately 10 ~ 30% in the contamination time 10 second, approximately 20 ~
50% in the contamination time 30 second, approximately 40 ~ 60% in the contamination time 60
second and approximately 50 ~ 90% in the contamination time 180 second. The contamination
efficiency of particle contaminant was confirmed to exceed approximately 80% within a 10 second
decontamination time duration. We believe that the wind decontamination system will be helpful

way for the rescue operation in a large-scale accident.
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the Tokyo Olympic and Paralympics
WHEREE  TH BE (BEERFETREEHRTE)

WFJEHIR, Rk 27 4F 4 H 1 H~Fpk 28 42 3 /§ 31 H
F—U—F/ Oh7—) 77— Color barrier free
QT A v Design
@%F 7~  Display
@%FE  Disaster
A Evaluation
PRk 27 FFEAATRE 1,169,000 H

wrgeRs /(D 7as LN EERE
+ Kensei Tsuchida, Chieko Kato, Toshiaki Nagshima, Color Barrier Free Displays in Disaster
Situations, Open Journal of Social Sciences, Vol.4 No.2, pp.25-29, Pub. Date: February 23, 2016

BFgefai i X O S o
1. WHgE R

AW ClE, BRG]~ » 7 OEEB i OB B2ERERE RN EICHR A2 KD . —RotaRE L
BREEERD & BICHERRHINOERICA vE— VB L, MERITEINE CIZE N2 RBEKMIT DN Z
— N T 7V —DEEEZENET D,

INETOH T =Y T 7Y =D HEGIL, AREER & —ROARE OmE MDA T x
HZEIZERPEINTEY, ZOTFIEIL, MBELEOERAIEERDD L O FEThRaNT
X, TOMEIE, PIZIEE Yy X UDOANDLWER, AREEORE, BREXTEINTHLIDOT, <
vy MMMUZR D Nb D e bz,

FZ T, ARHFETIE, X TH TR T 7V =L L THELNTZ b DO ZRE NN ERRIC /L -F R, &
DOREFE, R, ELL, #AlTcEa0naHE L., ZOHEMELZERILT D FIEEMLTHZ L1C
4%, LT, ZOMN LEETFEZHVT, BEAROBEERE ~ v 7HRICHRERY , $ixx 4T
DEFEESE . —FOAREICHHIL CHE, Zoh T, 1I2IF2Todgsd cddm Ll THEfMoE W
DEBRET D HEEZRAT S, EEFMETIEOMN. T, BARNGHH~ v 7HICHE L INDK
DAODEHTH 5,

1) #EE~ > 7N EZITH LN T HIZOL 72O DOERM
2) DINTENENT S KA END =D OB
3) FEMRECEEMME & B 12 2 IR\ T2 D IEREME

168



4) BEOXOE A LITx L TH RFRE OFREM: « B - IEREME 2 R e
cTERRMEEICOWTIE, BRS04 TV 2 Ve —BRIEITRE T, ELLDOFIZEIZANTo

TerEEERS, 20X T —F %%tk L TR L TERLT 5,

cBREEME & EREMEIC OV T BIZ T AP D BIZELARE Dol bRhF %27 Vv 7 LTHEBW (7
Uy 325 LEEMEEIND), TORREZHET S, T LT, HEROTDICREEZHINTH b,
Z DG HF & IEHEMEDOFRIRIZ T 5,

INHOEETHMT 270, BT7—NUT 7V —0FEBATa 7T haEltsZ ticLiz, &
KEJIZIE, ED LD REDMAEDOETHREZ X TIE, LR, KV ERIC, A2 E01%
SOANEIDEMERBBTE DD ERNRLTDDO T 77 LA ThH S,

2. WHgEfiE I L ORCR O

2. 1 PBHSEREE
AWF2ETld, HSP (Hot Soup Processor) #fEfH LT 7' v 7 J ADEKETT > 7=, HSP IX., Windows
ETCEET AT TV = a VERETATODSFEIV AT LATH D,

2. 2 BRI L

AIFFRTIER LTz, BT =N T 7YV —DOFEBRHT 777 MIUTO=Z2TH 5,
- BRI 2 RS T e 7T A

- EfEtEEZT~5 71 7T L

« R & EHEME AR D T e 7T A

BIFFETIX, B T—NVT 7V —DEBRAT 07T hEER LIz, 2, EO X Rtaoiistb
ETHEHRERBTIE, K0 R IV IERIC, AnBELEE0E < OANRBPIEREZRHKTE 20%H
REEDOTa T T LTHD,
N =207 v s AOEMEFHHORNZ, TR TOTr s T A THET 28EL L TITRT,
(1) 7er7rxEEiswgdl, Va0 RUBRKRRIND, V1 RUE, FROEHS & AOEHS THERK
ENTWD (K1), BLF, skOfra MERENE) . HOMsE [HE5EmE & S,

(2) WEHEEICIE, A —FRF U Eav R Ry 7 ARERENTWD, aVRRy 7 AEEET S Z
LT BWREEONENENT D, 2R, BROEENTE S (K 2),

(3 AZ—FREERIY v 7T DL 3WHE, HFREEICAN—DOFREN, LD T, [Z0fz L
Uz )y 7 LTLKESN, ) ERREIND, FRFIC, WREAICSOOBRPERIND (K3,
Bl 4), ZDORODIIE, ERbEHRBEEICR R I N/ E IS ETRTH L2, HlREmIcRR S
NebDERLFELHDIT—27EF Th S,

(4) =—HiF, HREEICERREINTEARDOBOFNE, EREMICERINZEER D% D8

169



1>.

ATV w75, 2a—RECREBRAZSGEITIEMRLHIE SN, 15 REBALSGEIINIER
LHIESND,
bR, Zo07n 7T MILET 28EL 205, ElEHEICRE (F#) 2FrL, 22— 5%
BRSSOk () OFrb, fFRmmicFrsniiz (FH LFRCboz /o0 T
7V FhH, LWV OPERERENERD, DFEY, 2—FFRODFEHROF NG, ELVWERY

BLEHTZEIThb, ok, TEORIEEEBR T 7 A VEEH L TRIET S,
S - R [B5>75722

X 1 #FIHEE

X 38 FEF (HFRZL) X 4 FEFT (FRHY)

INHEIEILT, BEZTNL 70 7T A EMEEZR~D 70 7T L B & IEEE 27~
L2707 LEfER LT,
TN ORMEMIER 7 1 7 F L VT, FHlSEER & 50 L 7=,

3. SO DR E - 1T R EE A
ERR LTz 7" 0 7T N O T-REHmERR L, #EREHD 6 4 THY ., +oiidiny, 5%IE,
KV OWHRFETEBREENR TN PETH D, o, BEMIZOW T, Bk LIZFHME7 v 7

170



TLhEHWT, NBREEZa b=V LEEEREREAZHEL TYIT>2b 0 Th D,

Summary

Concerning color barrier free, there have been many research studies and an increasing
interest in it. For example, to expand activities for the promotion of colorblind-friendly
designs not only among scientists but also among industrial products and public facilities,
the non-profit organization CUDO (Color Universal Design Organization) was established in
2004. However, there has been very little research of this type focusing on disaster situations.
From their experiences volunteering in reconstruction support for victims of the 2011
tsunami, the authors came to recognize the importance for both non-colorblind and
colorblind people to notice and distinguish emergency escape notifications, cautions and
passage maps quickly and accurately. Therefore this research is aimed at the realization of
color barrier free displays in disaster situations. Initially, requirements for color barrier free
displays in disaster situations were analyzed. Four desirable criteria were derived as a
result: “eye-catching”, “instantly-readable”, “unmistakable” and “stable”.

In order to evaluate given signs from the viewpoint of the above criteria, evaluation
experiment systems for displays in disaster situations were developed. The development
language was HSP (Hot Soup Processor programming language) and the development
environment was Windows 8.

The evaluation experiment systems have the following features (1)-(4).

(1) With the systems, examinees can take a color barrier free test like playing some kind of an

easy game.

(2) To take account of order effect, the systems give random problems to examinees.

(3) The systems can measure response time of examinee’s answering and calculate the

accuracy rate of it.

(4) Experimenters can easily customize the systems. That is, it is easy to change backgrounds
and display objects only by replacing relevant picture image files.

With the systems, it is possible to evaluate displays from the view point of eye-catching,
instantly-readable, unmistakable and “stable” by the feature (3) and changing color lighting
and brightness.

The systems can measure response time of examinee’s answering and calculate the accuracy
rate of it. This makes it possible to evaluate given signs from the view point of color barrier
free objectively and quantitatively.

In future this study needs to make repeated experiments of evaluation of color barrier free
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displays with developed systems.
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Elucidation of promotion mechanisms on neurite outgrowth of neurons by carbon nanomaterials

such as fullerene
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WFZEHAR SRk 27T 4F 4 A 1 H~FRk 28453 H 31 H

¥—TU— R/ D7F—L Fullerene (Ceo)
@7 v MEIEHE b ke aMiaE PC12h cells

@FRARI =B CH =1 Phospholipase C gamma 1 (PLC-y1)
DRFETF /V MEREGZ I8 Carbon nanomaterial binding protein
B®ERK ¥ 7 IVRIERE ERK signal transduction pathway

SRR 22 AFFE AR AHEE 2,000,000

WFoEseER (D F s«
+ Kotaro Matsumoto and Norio Shimizu: Carbon nanomaterial binding protein
involved in neurite outgrowth of nerve growth factor-treated PC12h cells. The 6th

EMBO meeting 2015, Birmigham, UK, September 5-8, (2015).
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1. #FFEJ5E
1.1 Ceo DMREHININ D & 7 F MAREERR AT RAF 8

Ceo & NGF & 3L|THHIfuis kI L, U Bk PLC-yl, VU Mk ERK 7213V V2
b Akt IZRF R Z IV, v A Z T a v T ¢ o 7O ERBEMERIC X Y PLCyl, ERK, Akt
DY b EEERTHZE T, Ceo DV 7T IMBERBICRIETHEBELRF LT,
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TWD 0 ziat L,
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KUKEV 21TV, PVDF BRI HE L7 2 L RV ARG Lo, # v /R0 B Z&ERS LTz PVDF BERIZ Ceo
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(2,320 3C5F)

Summary

Fullerenes (Ceo) have unique structural, electrical, and mechanical properties. There has been
great interest in the biological applications of Ceo at the molecular and cellular levels. We
investigated whether Ceéo may stimulate the neurite outgrowth of NGF-treated PC12h cells by
activating extracellular signal-regulated kinase (ERK) signal transduction pathway and
phospholipase C (PLC) signaling pathway. Ceo promoted the neurite outgrowth of NGF-treated
PC12h cells by activating ERK signaling pathway independent of the phosphatidylinositol 3-kinase
(PI3K)/Akt signaling pathway. When PC12h cells treated with MEK inhibitor, the phosphorylated
ERK (p-ERK) was increased by addition of Ceo. On the other hand, when PC12h cells treated with
PLC inhibitor, the phosphorylated PLC-yl wasn’t increased by addition of Ceo. Moreover, we
investigated whether intracellular Ca** levels increased when Ce¢o or CNT were added to PC12h
cells culture medium. When Ceo or CNT were added to the PC12h cells culture medium,
intracellular Ca*+ levels increased to a greater than those in PC12h cells culture medium treated
with NGF alone. However, when polystyrene beads (55 nm in diameter) or silica beads (50 nm in
diameter) were added into culture medium, intracellular Ca** levels weren’t increased. These
results indicate that the neurite outgrowth of PC12h cells might be promoted by the activation of
ERK independent of the Ras/Raf/MEK cascade through the PLC signaling pathway after addition of
carbon nanomaterials.

The low concentration of Ceo and CNT promoted the neurite outgrowth of NGF-treated PC12h
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cells by stimulating ERK through the activation of the PLC signaling pathway. Therefore, we
investigated whether Ceéo and CNT may bind to the proteins of PC12h cells for activating the PL.C
signaling pathway. We investigated whether Céo and CNT may bind to TrkA protein, PLC-y1
protein or other proteins of PC12h cell extracts by using western blotting. After PVDF membrane
was treated with Ceo, we treated it with Ceo antibody. An immunoreactive band bound by Ceo was
detected at position corresponding to the molecular weights of 240 kDa. When PVDF membrane
was treated with PLC-y1 and TrkA antibodies, immunoreactive bands of PLC-y1l and TrkA were
detected at position corresponding to the molecular weights of 155 kDa and 140 kDa, respectively.
Moreover, we prepared NGF-coated CNTs to investigate whether CNTs may bind to the same
position of Ceéo. When PVDF membrane was treated with NGF antibody, an immunoreactive band of
NGF-coated CNTs was detected at position corresponding to the molecular weight of 240 kDa.
These results indicate that PC12h cells may have the protein which bind to carbon nanomaterials
such as Ceo and CNT. The protein may transmit the binding of nanomaterials to the PLC signaling
pathway. Further studies for identify of the protein involved in PLC activation by carbon
nanomaterials are required.

(454 word)
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Effects of exercise in hot environment on 8-OHdAG
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@F#FiE  Hot environment
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Summary

The urinary 8-hydroxy-deoxyguanosine (8-OHdG) is a non-invasive biomarker of oxidative
DNA damage in human, and it has been known as one of markers for determining oxidative
stress. Because few investigations have been reported on acute effects of physical exercise in
hot environment on urinary 8-OHdG, we analyzed the effects of physical exercise in hot
environment by measuring urinary 8-OHdG excretion using the two-column-switching
high-performance liquid chromatography (HPLC) method for female university athlete
students. It is suggested that physical exercise in hot environment could increase more
oxidative DNA damage. To determine the effects of physical exercise in hot environment on
urinary 8-OHdG excretion among female athletes, a study was conducted among healthy
university female students who play in a soccer club team. The study was conducted with 12
healthy athlete female subjects who volunteered to participate in the study. Measurement
and survey items were urine 8-OHdG excretion, psychological test with Profile of Mood States:
POMS, diet survey with brief-type self-administered diet history questionnaire: BDHQ, heart
rate during exercise, evaluating an activity level with an activity meter during exercise,
physical condition survey, height, weight, BMI, body fat, basal metabolic rate, and blood
pressure. Wet bulb globe temperature (WBGT) was recorded every day during the experiment
using a WBGT digital meter. Physical exercises for the study were done in May with
comfortable temperature and in August with hot temperature. Urine was obtained in the
morning of the next day of a rest day, before exercise, 30 minutes after exercise, 60 minutes
after exercise, and in the morning of the next day of the experiment to examine urine 8-OHdG
excretion.

Determining effects of acute physical exercise in May has been done, and the study was
presented at the 66th Conference of the Japanese Society of Physical Education, Health and
Sports Sciences. The study was concluded that acute effects of physical exercise in May
induced the transient increase of oxidative stress. And, there were individual differences in
urinary 8-OHdG excretion. Because there was a positive correlation between fatigue score of
POMS and urinary 8-OHdG excretion, it might be relationship between urinary 8-OHdG
excretion and fatigue feeling. Further studies are needed to determine individual differences
of urinary 8-OHdG excretion and the relationship between urine 8-OHdG exertion and fatigue
feeling. For the next task, we are preparing to present the study at a conference about effects

of physical exercise in hot environment on urinary 8-OHdG excretion.
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Studies on bacteriological quality including heterotrophic bacteria in natural mineral water

products bottled in foreign countries
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O&E s LAY 16S rDNA sequencing
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Tk, WEMEEIT 7o, EEMEFERE M, R2A ZXREFHIE O Water Plate Count
e, IRBER L OMBERIE TEE LT,

e O 16S rDNA (16S rRNA #fs1) OHARSIAEYT () 500bp) 12 & D IFE (FEF
ZeRthe - —MRMENEAN RAR W % —)
(TEMEL S

19 B OHERE NMW  (FKINESS) 72 DIERREME 2 0B L. A, R2A 55
PR EICHRESEZ SO (G594 8K) 2ZFeoIRE (HaE) & L,
fRHT Fik

R EE ODNAZ fli i L. PCR#EIZ & ¥ 168 rRNAGE ODNAZ Hig L 7=, #ig L 7=
DNAIZ>\»TABI PRISM 310 Genetic Analyzer [Life Technologies Corporation] % M
WTHRERLA Z Rt LTz, & 512, 15 b7 fils & E R RS 7 — 2 N — X
(DDBJ/EMBL/GenBank) [Z8 &k 31T 5Bl % & U"MicroSeq ID Analysis Software

[ Life Technologies Corporation] ®F — & X— X L FHREIMEMR R 21TV, ITHFE & O R
B 2B Ak (NJIE) IS XD ERR L7 CGRIBHED .

SMEFE NMW O L7735k

H5ORRRE 2 ME U7 RAraliR 2 52506 L7,
i) HEEARCEL

Fl—wy MNEOT T AF v 7R bLik (500mL) #EHD (77 0 A, k)
2GRS LT,

i) PRAFRA

- miERE (5°C) 0, 7. 14, 28 H

- ERMAE (25°C) 0. 3. 7. 14, 21, 28 H

- B EE (30°C) 0. 3. 7. 14, 21, 28 H
o (35°C) 0, 3, 7. 14, 21, 28 H

i) FRAEH

R2A 5tz U CHEm e il Bz e L7z,
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iv) WEGTE
FAREEIZ OV TR —BR (R bv) 28600 fRAF R DS 9 % 2 NMW £ 1mL SR
(Y 7Y 7 Uiz, R2A FERFEHIO AR 3 £ GRIN, B3k ZEH L 20C, 7 HFEEZERE,
FE AR LT,

2. e L OECR O

(1) SMEE NMW OIS A 5

S EIFE NMW O AHEE 7 5B 0 SEREGR AL & 08 SR M O RN R 2R AT IR DIRF & AT o 7o, K861
DOEEMERM R 2R 1R L

K 1. BEHERERER

£EH (log N REFEMEL (ogN)
#® M 8| SMA(35C, 48h) CD-TC R2A(20°C.7d) WPC(22°C, 72h) WPC(35°C, 48h) CD-AQ
ER B [(35°C.48n)| BR B ER 373 ER B | 22°C,72h | 35°C, 48h

>

237+098 | 242103 | 0.7140.92 | 3.46+032 | 3.51£0.30( 228+0.93 | 242+0.75| 2.11£0.97 | 2.02£0.91 | 1.87+0.85 [ 201£0.89

s}

147112 1.84+1.14] 0.000.00 | 3.84+0.43 | 3.9620.36 | 2.47+£0.95 | 2.50+0.98 | 0.86+0.77 | 1.40%0.78 | 0.360.64 | 0.160.55

C 2974061 3.05%0.70 | 0.13£0.33 | 4.14+0.37 [ 410030 | 2.29+0.80 | 2.66£0.51] 1.74+0.69 | 213+0.54 | 2.38+0.24 ] 2.39+0.35

XME (CFU/mL) : AR (R 2

F 1 XV HEFENMW OAERE & GER KM AL TA NI K> TR o7z, Fio, AR E R
FHMERDOER L~ UL TROEY Th o7,

o/E#% (SMA - CD-TC)

- #EHA...100~102CFU/m L

- B} B... 0~10'CFU/mL

- 7B} C...100~103CFU/mL

oL JE A E S (R2A - WPC - CD-AQ)

- #BHA...101~103CFU/mL

- Uk} B...100~103CFU/mL

- 3B C...101~104CFU/mL

CD-AQ =° CD-TC 73 £ Of#i G55 CIlINER DOEEHIT e R THEE DN D R WMHF TH o722 LD i 5
OB RNBLETH D L& Z bz, R2A FERIEHTER N O Sh e ditkE 77 2B LT L 2 A,
7T KAREMRREDICEE ST, B & AR JOME R RBME AL & OBIZIXFRCHBNLER S b/
Motz Efki)zefEm & LT, AR <fERAEMEE, ERER<BHREE (EREEE LOR
KAEMBEE) . 35 CHBE M <22 CH BRI <20 CE B L 70 0 | fERE 5% THMAEHIEIZ LV
LNLEBICITAEENRRD LN (F2~4),
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#F 2. Wk A O— Tl E BTSSR
EEER (REFAH BHE EHEH Fi& P& F(0.95)
2% 5 236.5742148 197
e ihpuga) 103.043221 10 10.3043221 14.43041931 8.03657E-19 1.881619995
IRELEEH 133.5309938 187 0.714069486
# 3. Wk B O— ol E o BTG R
ETEER (wmEFAHT BHE EHES Fl& P{&E F(0.95)
2LEE) 599.0348795 263
k) 443.3744583 10 44.33744583 72.06310836 3.21369E-68 1.868247083
RELE 155.6604211 253 0.615258582
#£ 4. B C O—IollE oy H BT i
ETEER (mEFAT BHE EHES FlE P{E F(0.95)
2EE) 365.5833924 263
HEIZEE) 292.4837006 10 29.24837006 101.2293957 1.75989E-82 1.868247083
RELE 73.09969181 253 0.288931588

PLED#ERN G SHEE NMW HORERAEME O HIZIE, &b %  ERAEME SR Shiz
R2A ZEREE M A N TEBR AN R BIREDOBWTIETH D EEZ b, Tk, B ETIENEER
FHIEOFRBERE (B5F&) (<, 72 R2A EREMT O/ RT b Y U L0 RHEPH OB EE
ZEE L, IERREMEAZEASBEL TS Z b —HThoEEX BN,

(2) SrBEER OB s FHRERSNZ K D FE

B B B S NVTZRERIEMR 94 BRORIEZ 1T R o7z, TR TORRZ LR T 5 Z &1
WEECH D=, —fil& LTHE A~C OFEREZE 5 ITR L7z, #EFA, B T 5 Ekk, &k C T 7 Hitk
DoyEES Tz, BERAEURHIMIC 16 2 BRA L. fth 77 WER (G5F 948K DORIERRZGTZ, £ Ok
R . Acidovorax facilis, Acidrovorax defluvii, Caulobacter henricii, Curvibacter fontanus,
Methylibium  petroleiphilum, Nevskia
extremaustralis, Sphingopyxis witflariensis 75 & O EFEINEGRPER K I OFEIZ B b & E p B,
MO S, At 32 8 50 WRES[FIE Sz, STRIAEORR, T IR R S v, @ik
Bk SNT b ONRE L BMEAETFHNTHIRA D ED ST, AT RUREE LU AWEOR P M
FIXEoTe < SN oTo 2 &b SMERE NMW Z BT 5 Z LI KD EFEGEED U 2 71347

WeEEZ LTz,

ramose, Polaromonas vacuolata, Pseudomonas

# 5. HHKRFEEHFE (16S rDNA ORI () 500bp) )
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A4

Library Entry Name

% Match

Cupriavidus basilensis

99.79

Cupriavidus basilensis

99.78

Undibacterium seohonense

95.8

Undibacterium seohonense

95.87

Undibacterium seohonense

95.89

Pelomonas saccharophila

99.09

Caulobacter henricii

98.69

Sphingopyxis italica

99.54

Methylibium petroleiphilum

100.0

Curvibacter fontanus

99.78

Acidovorax facilis

100.0

Acidrovorax defluvii

100.0

Polaromonas vacuolata

95.2

Polaromonas vacuolata

95.23

Sphingopyxis chilensis

98.83

Methylibium petroleiphilum

96.71

Patulibacter minatonensis

99.71

(3) ShEPE NMW O rfr kiR

i) TERAEMEROHE (RRE)

IRBRGETHIE LI R B M B OB 2 X 1 1R LTz,

logN{CFU/m)

X1.

14 21

o

——5C
25°C
——3070C

——357C

BRI AR OHR (RFE)

7. 14, 21, 28 ARECHEHB OB E TR LN, REREIC L 2ZIIBD LN -

7"4
—o

i) PEEERMEROHEE (BIRIE)
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GRERIETHITE LTC R R B MmO 2[4 2 1R LT,

ﬁ PG

L y .
4 :‘
E ——5C
23
2 250
z
g 2 ——30C
—e—35C
1
0 1 L L
o 3 7 14 21 28

2. EEEEMEE (BRE)

5C. 25°C, 30°Cd 14, 21, 28 HIR{FECHEBOMMMBETIRO B ToAd, 1RRE
ERBRICIRFAREIC L 22T LA ERD N> T, 2D Z 06, SEE NMW (3R -
BREG LT TES O] TIEH D3, BEARITH 1 » A THIVUTERICHKE L CHR M
EFRNTIEREN W B 2 BT,

3. SBOMRIZIT DR F 7o 1R

A BIOBFIE Tl L 72 4MNEPE NMW O8I 2R O—Th 5, TN HLSOR (RIESA NMW
LEWNE NMW &) OMERWEIZOWNTUIAHOMFIRREE Lz, E7o, [A—86 (7 CEKIR)
DFRFER) (FARFEHOME) IOV TIAROERIZIZEZENT. b5 BRORFEAEE Lz,
F72, AEORFRE TRk 28 B ORIFICE £ -2, NMW SO ERMRZZ/E L T, 5%
FIZRHORAFRBREZ RFT L7z,

Summary

Bacteriological quality and test methods of natural mineral water (NMW) products bottled in
foreign countries were studied. Standard plate counts (SPC) and heterotrophic plate counts (HPC)
were different among the products. SPC were 0 - 103CFU=/ml and HPC of those products were
100 - 104CFU=/ml, respectively. There was no clear relationship between hardness and viable cell
counts or HPC. Generally, the following trends were observed; SPC<HPC, pouring method
counts<spread method counts, 35°C counts<22°C counts<20°C counts. Significant difference was

observed in bacterial counts by each test method with 5% levels of significance. From the results
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above, for the detection of heterotrophic bacteria in natural mineral water products bottled in
foreign countries, it was suggested that the spread method using R2A agar and incubation at the
lower temperature (20°C) for longer days (7 days) were recommended.

Identification by 16S rDNA sequencing was carried out for 94 isolates from R2A plates derived
from 19 kinds of natural mineral water products. The names and the number of isolated
heterotrophic bacteria varied among the products. As a result, Acidovorax facilis, Acidrovorax
defluvii, Caulobacter henricii, Curvibacter fontanus, Methylibium petroleiphilum, Nevskia ramosa,
Polaromonas vacuolata, Pseudomonas extremaustralis and Sphingopyxis witflariensis, etc., were
isolated from plural NMW products which had been bottled in different site. According to the
literature research, most of these bacteria were discovered and registered as new species recently.
These bacteria were not common in the field of hood hygiene and no pathogenic bacteria such as
Staphylococcus aureus and Bacillus cereus were identified in NMW products which were used in
this study. The storage tests using the NMW products were carried out for 7, 14, 21 and 28 days at
5, 25, 30 and 35°C. There was a slight increase of heterotrophic counts at each storage
temperature, but no difference was observed among storage temperatures. From the results above,
the storage of these NMW products at room temperature for about 1 month could have no risk from
food hygiene view point.

Further work is needed to investigate the bacteriological quality of another NMW products
including not only carbonated NMW products but also the domestic ones. Additionally, the
seasonal variation of the quality of the NMW products is expected to study. The prolonged storage

test more than one month is also expected.
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FEHIABTRIEEE OB SR IZB T DR EmEaE LD 220200 |
“Kakawari” of Psychiatric Social Workers

in the Discharge Supports for Long-stay Psychiatric Patients

WHEEE BWE BR (T4 77 A ARSI R

WFTEHIM, TRk 27 42 4 H 1 B~ PRk 28 42 3 H 31 H
F—U— R/ O»»rbb Kakawari
QEWABTRS A OIRBE 35
Discharge Supports for Long-stay Psychiatric Patients
Ot R fEE AL T Psychiatric Social Workers

Rk 27 AR EEARAER 565,000 [

WresE /(D Fak KO R E
c TREARL Y — > e VT —H—0 [0 | 1281 238 A ARRESESR Y ~e )
T = a R 23 MEAR S, R 27 4 12 A
- BIERZ - REF (2016) DREMEL Y —> v LU ——0 EBNCxT 2 8 sl [Z
A 7 TYA EgE] (11), 31-55.

S e SIP S ONS & Y )

1. BFgEJ5ik
EMApeEmEER (LU, BEMARLE) OIRFESHER O BIAERE A & Hilk T O ATE RIS
% E TOMIZBIT DR (LT, PSW) BA R U T Ai1EE L o7 [0hb b |
CEDLIEROT vt R%E BEWZ 70Ty K24 ) — 77 r—F (LIF, M-GTA)
EHOTHLNNIT D, A 2 Ea—RNEE, BEESHRIZIW T PSW ORISR OER & (i s
HHEHRE, A ML 2MEE b b BBRFEIRICEG X ¥ B%ETH D, (X
o =B 1. RYABOR IR EE OBRBESRITHE D> 72 2 L 038 H D H A » RSB O
TREFEITEG T2 540 PSW Th 5, MESRFETZMELGR LT 5013, 2012 (OF
AR 24) XV EEHR A EE BEEERGSERE) ([T TL IRFESEN THUISRAT S
1 L L TEBFSHME S, FIESHRFETR S L ST 57 Th D, ARIFRIZBIT S
[REIABEE ) &id, HUBRBATSHEOXG: (1 FLLE) EHE LT,
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I ITIEIE, M-GTA Z8H L7-, M-GTA X, fFFExtR At o —~ o —ERGEETH Y |
HEWHEERZRD, o7t AWK ZHA THWDEZOSHICHE LTS (KT
2003:89-90), AWFIEDHIEXH R TH D [0 ) X, FEHEER & PSW BHEFOMRRE

WMLTHZORGZREL TV (FFLE 1988:194) & W5 S0 EER 27 v & 28k
bz Tnbd, LEOBHND M-GTA W AEE LTHE L TS EZEX DRI TH
Do

. WFFERGE R X OV R OB E

FTHRATIED L B2 — 24TV ZOMRO—H %4 HAREHIEEER U ) T — a3 VPR
23 [ElE RS THE L, [ 74 77 A 7i5e] 11 5ic8fm Lz,

BAE, M-GTA Z W CA v A B a—TFT — X OoHEEE#ED T D, A VA E2—FT—HD
PC, 7T =~ LTT 4 7 — AR E CERRBARBINH Y £ 57 1 NGDT =205
I EIGDTND, BUUEDE Z A, 16 OM&ZHE L T\ D, 0@tz 2 h—U —

A U TLLTITRT,

(Ar=U—=F4)

PSW X, (HHFEZMD) 1=l BEMIARFICH L TERMICESD (FxREd) Lolcd
%, PSW X (FHEEHEL) & T HFLHRLAELLIIIRY, BEWDOZ LZ2MD L HIZ
2%, o, PSW D [(FExRE25) Z& T, #oMRBEICAITZBNEGED LT < b, PSW
X, ZENELLELO (KDL EZITIED D), KROS5 HIBBEICHBIN 2 S8R TL 2
ZELHHD, PSW X (bEST) IZHTFON—2ZEHE LT Qe Zd), HhicwmId)
TR 7ol DI A EHEICES &, PSWITHFICH L THS O (KREE2 5211 5], #5670
LOARENRRSTELL, 20 HBWEZT L], #6 LIRTARICIAA->T H#HT 5], #
BRRKRELS, T<ICHLTERNWZ L H L3, LT GOV THES & T 2) 2 &
LT D, £ UTEMNBMRIT, IBFESRAK T L, BB EAE L7t bk L, BA
W [(DRPVEKL D) 2B TEDLLIITRD,

* (ee] [IMEEEZRL TS,

AT PSW 23T 9 aBBE S TId, SR OBIARRHI BARAY 2RI 21T D720 2 L 23K
B TH -7, REABEE L, RMICOIEDABEOHT T, £ Z TOEFIIAET L2012, HD
DB LTEWRFFHEZMEL, AR L TE 7, SRIOMEICENTS TZTRETERELIZWES
S THBBRESERDPSTESEIZ) EWIHIRBABRAOFENFHFE LN TV, ZO XD ICRMIARL
Hix, BODOHEIIH L THAICH 2T, ABAEEZROTEERZBIT LT, 4
FiRfrE SN TH] TWERVIBREL SO TH] LW IHBWAE | BERICHT TREFH %
Iz BNV ABEZ, WA HEERO PSW X, BEESETHr2DY AR5 b, Hr TR
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Bl 7= BRI 2 SR AT DT, R REERERIRCT — A A RRIT &V — i 348 I
A TR 21T, 5 ERZ2 BT L TV, 20X LTz 2H T, B
HWzmb, REABREOOS HREE L2V EWOFENH TS 2D %R0, Bl TIE,
ZD X5 7% PSW DOREE BRI ABLHE ORGSR I B2 52 T\ D Z LR HER ST\ 5D,

3. SBOMIEICI T 58 E o I XRE A

AU a—FEIT, BECKRTLTEY, SRIIOITTELEZME L T <, DITORE L&D
L7, ZMLTVD M-GTAFREZITBWTHRE - IHEEZ2ZT L FETH D, £, KkEE
B OBRBESHRIZHEF LT D PSW GBS A, SITNAENBLR TRl L 72V X 5 &
Do

AWFFETIE, DITERE L TREIABRMEES OBBSHRICEED 72 03 H 5 PSW] &
L. PSW OESENLDT TA4A T RED [Thpb ) ERO 7T at A0 THLMNIT S 2
EEHEMELTND, LorL, bbb iZ, PSW &7 T4 b & O AEERN 2RO F
TR END 120, BYABEE OEENLO [30b 0 | L BRI 248N H D, Fak 28
~29 FEIL, RSO REZEE 2. BHIABEA HIBFE L, Hillk CAI5% L T\ 2 e REIARBLH
(10 ARREE) (SR LTA rZ Ea—23 L, RPABRNLIERICES T nRCB TS5, K
HABEE L PSW @ [0 | DIEREN TN ED LD REEE 52 T b 00, EHAR:
FOBENLHLNITHTETH D,

4. BE 3k
ATFE( (2003) [Z/F5>F v h-td)—- 7 Fu—FOER] 5Lk,
BE 72 (1998) THEBIEMZGRZ HIE L € FELEZOMR] & h 0 HAK.

Summary

The aim of this research has been to demonstrate the process for establishing “Kakawari”
between psychiatric Social Workers and Long-stay Psychiatric Patients. Semi-structured
interviews were carried out with five psychiatric social workers of the Social Support Center
in Obihiro-Tokachi area in Hokkaido . Analysis was carried out by Modified Grounded Theory
Approach (M-GTA). Results elucidated the process of “Kakawari” formed through fifteen
concepts at present. And the analysis with M-GTA gives the following results that psychiatric
social workers don’t support their clients, although they must fill the role of discharge supports.
They only share the time with clients, for example, they have lunch with clients at sushi or
ramen restaurant. And they share the feeling with clients each other. The
relationship(“Kakawari”) between psychiatric social workers and clients change the feeling of

clients, so that clients want to discharge from the psychiatric hospital.
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FEWD A T =1V A N L AN FE S BIEEOGEfiRAT 2 1 & L=
B IR AR R DO RESE
Study on improvement of bone strength based on analyses of bone formation responses to

increase in mechanical stress in growing period
FERESE  KBIEX (T4 77 A R A R —Y %))

WFFEHI, PRk 27 424 H 1 B~ P 28 42 3 H 31 H
F—U—F/O%¥EH Growing period

@7 v MEHF  Rats’tibiae

@NIE  Mechanical stress

@HEE  Bone strength

©®FA  Bone formation

SR 27 4RSS, 1,232,000 11

WrgesR/ (D¥F2k LOHBEREE

- EAEREAL FRRIRE], SRS, KIBIEX - AR D MEOIEN T v MEE OF AR

(CRAT SRR 5 90 B AR RS2 (7 - FIfKIL) IR W T HERRER.
(2)7f

« Takahashi,M., S.Nakai, M.Ohsako: Effects of various mechanical loading on
osteogenetic processes of tibial cancellous bone in rats with growth. H{ERKZFK
FHfCE 51:241-253.2016.

+ Takahashi,M.,S.Nakai, M.Ohsako : Effects of mechanical loading on structures of
tibial growth plate and primary cancellous bone in rats. J.Phys.Fitness Sports

Med. (ZHH@ T iE.

TR FS K OV O
1. BFEHIE
MELE LT TREOZ >y bERW, 3 HEOTHEE TT7 v &b bo UofEERE, R
72 6 DN EBRRE CIIBEER) I CIH S 7% BIER IEEFEEX) & RE(CONT 3T T, &
LIz, Th bz R (2, 4, TRLU14 B) HlCHBE L, BT EX2, EX4, EX75
JOVEX14 & L, xFHEEEL CO2, CO4, COT BELVCO14 & L7, EX IZiZENEh DR
Wi, BREEEEN 2R L, CO X7 — VNI CIERMTE Lz, SEBRBMK TH, 7y b
BB 2R U, R Z I bRE Licth, Ny RE—Z =2 TRIRFMICEIB L., £0k,
e 2 [ Bk (Cacodylate buffer(pH7.4) C#% 8 X 41 7= Karnovsky R ¥ 7213 4%
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Paraformaldehyde #R) (ZiRIE L7z, ZDO—#%2 H W CARIRMNICBIZET 5 & L biT, Ak E
AT 080412 K D% [EE & i < flx 724008 % i L CEREFBMEEI(SEMIC L VBl L
Too ZOIWED, WIKANT 7 4 ) F JOFEBKAIIR cL T EEREA 2 L U | — iR B0
et 2 i L C, SR L ORORBIMEIIC TRIZE Lz, 612, oAz v CZEiEE

BEE (TEM) BUSEAEALZER L, Zi1d TEM IZ X 0815 Lo, FERLKBIE st AR A
POITBBREGHHOFIEC LR TIEIERNT A= ERD, BIKART 7 4 PO/
SEM 72 5 NZ TEM BEAROBIZRIZ LV | SHEOIEE 2 filik71ud L Ol ak a8 L
7o

¥, EBREEOBKHEES)TIX, FBRMIFETIZIZT 2 FARA  MERE L., B - $EKIREE,
EPHORER, SRR 72 5 NEEIZAT A A AT RE & IR o TG B biEE A 2 ik L, SEERE)

W% SR DRI D FB L U TR AWBINC K DB NE AT L b PE L, Lo
L. SEOERTIEZ O LD RIREITERD bR o7z,

. WFFEREFS K OB O
B UL S e & B O OFHEICALE L, BEORENIFITER T 5 RIS F(E

Lz, B EROESIZ EX BLOCO ODWTNHHEE IS T T 208, ZhENORE
ST O IR o To, B2 AT, PRI LU IS TRS 2% &
THORECBWTHRETF B L OH T L i E <, 2B L THERIZ AT R o 7,
W NOBEO—RIEBHEIZBW TS, B D BRI O D AR(EEERZ R LT, £
OB RSB L CTEABMER TV, LA L, B D2 OB SR S ko)
DAL E TORRBECIZRER TEVA A LI, CO TIEREBRNEDIC L7228 » Thx ITEiiic
DWWz, FIUERIEO EX & CO O T35 &, EoEBEMMEICKW\WTE CO XY
EX O J M E I OLE TEERABMG SN TR Y | FC EX14 TZO L 5 R RENBEE
WZRHNTZ, CO OARALEER S E BT LB > TR Z2H L, [ UERBMO
EX & CO L &WHET DL, EX DR KN-T, Z0 X D 3 ECMBEIILE S £ RALECE
ZrOR S OEINTE IR OFTS . RIS LT ONTHOIMALTH A b D D8, TRES L Fr
(R T CREE R L MBI ST, BRI A AR IR TG, BERERE . IERCHIARE . FiE
FIRAEHIZ K Gy &5, CO TIEWTHLOBOMIE HFHEIZ L b7 > TIHRAICKRE IR L,
EX THRERZRFERVBBD bz, o, R UERMMO CO & EX THikd 5 &, EX D Fn
MR O/PNUERFBD vz, 2D L 912 CO, EX ODWVTIUIEBWTHLHEFIZE > ThHIm
RO ML N L, 23U &b e TIaR ZEE OB 7o i,
REEBROWREIL. BET 250N D 720 SN0 N EFO— R TZITIEOT, &
Zafr LCEBEOBICHMT 2BE 2 H T 5, K TRVWERIEZRIBREICAOND DY, F
BBV CINE T ESE KB ICEESND Z &30 < BMRE FIALE 3 25— RIEmE
ENLTEEIND, ZO—KIEBREOFRITHEEICE 2o TR 2DH0, MEHEMNIZE -
TENAPIHERS N TNz, ZOAKICIRERBFEFICL RoTRIEWEL, TS INEHE
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IMOFEENBIEE ST, AIKAGECE I B SR O T AR L > TEREN DD TH D Z
ED . BIHIICE BT 5 & B OE MBI EICE b o TUME L, Zavb nEsn
(2 & o Tl S D IRBEDSTRD DTz, B E Ml 2L, B9 5 Z Lic k> TRE
DREFTMOREZ ST Z LITR MO TS, Lo, ABFEORFITINEIIC X
> THEU D —WIENE OB RO K SEENNIE, B TR S 1D 0 IRALHKE 0 K SHER A
BEBDDZ & o, TOAPRAEE RO KR S HEANIEE SR O e MR o /M3 gE < B
DL ENEfREINT, ZOX I, BmRITHEIZEOMEIZOABED L DO TIEAR <, NE
DREZ R 2T THEHIRORE SOZbEZ b0 L, — RGO RKSIHEREZK L7200
FIRACER B R OUGEIZ ECRbD S 2 L RS L,
3. AHBOBRIZET 5 E 7o XA
IAFEORE, AT, o BT IR M 2 Em N A b, & JITIXES)
REPFER S, ZHUTEHT AR L L RENTWD, £, AEREY 2 H - iEEh &
B S Z <AThi, BEHEINEEBPNREZFEST L2 LRI NTND, LLRBS,
ZOHEMBED LS RBFIC L > TED SR MOV T LIS TR ST, A#F5ED
PRI ZICHER R Z L2670 L bbb, £, AR EZED THH T, Btk
WCHIMEEMOFENLOND Z LR BNE RSN, 2O XD i3 rrsticiie<
<, Bl RFT R Tholz, TDOb, RIFFETIEZ OREIIKT L TRaH 2 113 8 fH Rt 72
RbHD . ARITTDOZLE S XVFFMICHRAITE DERGFHAZLREL TN EZEZ TN D,

Summary

Purpose: It is known that an increase in mechanical stress by an exercise causes bone
volume. Bone trabecula formations are related not only to a bone addition and resorption at the
surface of the bone trabeculae but also to structures of calcified cartilage trabeculae derived
from growth plate. We had already recognized that an acute bone resorption caused in the
early stage of the exercise period. A purpose of this study was to investigate processes of
structural changes of tibial primary cancellous bone and growth plate accompanied with a
short-term exercise in growing rats.

Materials and methods: Young male rats (wistar strain, seven weeks old) were used as
material, and they were divided into exercise group (EX) and control (CO), randomly.
Furthermore, EX was divided into EX2, EX4, EX7 and EX14, according to difference of
experimental periods, and CO was also divided into CO2, CO4, CO7 and CO14 similarly. EX2,
EX4, EX7 and EX14 performed jumping exercise (45cm height, 100 times per day, every day)
for 2, 4, 7 or 14 days. Tibiae were excised from rats after each experimental periods. Bone
structures were observed histologically and immunohisotologicaly, with light-and-fluorecent

microscope and transmission-and-scaning electron microscope.
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Results: Thickness of growth plates decreased with growth, but no differences of them
were recognized between EX and CO. Growth plates of middle portion were thicker than
those of anterior and posterior portion. However, no differences between each groups were
also found, when those thicknesses of each portions were measured separately. The bone
formation was started just under the growth plate in EX14, as compared to the other groups at
the primary cancellous bone. It was found that thickness of calcified cartilage trabecula was
related to cell size of hypertrophic layer of growth plate. Size of hypertrophic chondrocytes
decreased gradually in every portion, accompanied with growth. Those changes were going to
observed clearly with the laps of time, at posterior and especially middle portions. Tendency
of increase was found in thickness of calcified cartilage trabeculae in every portions, and
significant increase was recognized at the posterior portion in EX14.

Conclusion: It was understood that mechanical loading miniaturized hypertrophic cells
and increased thickness of calcified cartilage trabeculae without changes in thickness of growth

plate, and resulted in increase of bone volume.
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Summary

A STUDY ON SETTING THE GUIDELINES ON ARCHITECTURAL PLANNING OF FEEDING
ENVIRONMENTS

Ayako NAKA

1. Background and purpose

Recently more nursing rooms where people can breastfeed or give formula to their infants, are
provided in public and commercial facilities. The government and local organizations started to set
the guidelines for planning and designing nursing rooms, but these didn’t show specific policies and
have not been examined by research. Therefore, there are a number of non-user-friendly and
uncomfortable nursing rooms especially in public facilities rather than commercial ones.

The ultimate objective of these series of research is to formulate a set of clear guidelines on the
planning and designing of nursing rooms. As a basic phase of them, this study is mainly focusing on
the feeding rooms in public facilities. The purpose of this study is to clarify user behavior and

evaluation of feeding rooms.

2. Method

Three temporary feeding rooms have been created from August 1 to September 30, 2015 in a

199



science museum as a case study of public facilities. Each room has been provided in various site
with different size of the room.
The following four surveys were conducted: Questionnaire survey for users, observation

survey on users, interview investigation for users, and Questionnaire survey for attendant staffs.

3. Result and Discussion

The time of user’s arrival at / departure of the feeding room, the number of users, relationship
of any companion to the infant, baby transport type, baggage size users bring into the feeding room
and also the evaluation of the size, brightness, noise, and calmness of each feeding room are shown
by the analyses mainly based on the data of 131 users in questionnaire survey and 26 families in
observation survey.

Staying time in feeding rooms is around 10 minutes, but it varies largely from about three
minutes to over 20 minutes. This numerical data is used to queue: calculating proper number of
feeding rooms or chairs.

These feeding rooms are highly evaluated by users substantially. Therefore providing feeding

rooms will contribute to increase of visitors with infant and young children.

4. Conclusion and future issues

The analysis based on the surveys in a museum as a case study of public facilities clarified the
proportion of the number of uses to all visitors and user behaviors. It is necessary for planning and
designing feeding rooms.

A further study in commercial facilities should be investigated. Then it should be made
comparison to the data of public facilities, and finally a set of guidelines on planning and designing

of nursing rooms will be provided comprehensively.
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Summary

Promoting the inclusive education, which children learn together whether they have
disabilities or not, is one of the important subjects in education for all over the world. Based on
this background, the objective of this study is to clear the issues of facility planning of primary
schools as the educational environment for children with disabilities. To grasp the evaluation of
the usability and refurbishment of present facilities, a questionnaire survey targeting 500
primary schools nationwide was conducted in October 2015. 92 primary schools responded to
the survey and valid response was 91 primary schools. In addition, hearing and observation
surveys were also conducted at 3 primary schools in Japan and 2 schools in London from
September 2015 to March 2016. All 5 schools are pioneer or highly-praised schools in terms of
special education or school planning.

From the analysis of these surveys, it was showed that the common issues which lie in many
schools were about classroom sectioned, classroom location, sound environment and restrooms.

First, regarding classrooms where are the home base for children in school life, they were
required various functions such as learning space for all classmates, group learning space,
workspace, individual learning space, relax and cool-down space, changing space, enough storage
and convenient waterworks. Classrooms located near the restroom also enhance much more
convenience. Actually many schools had not enough space or equipment in classrooms, so that
teachers themselves groped to manage the ideal educational environment or made good use of
vacant rooms.

Second, the class room location and accessibility to each room were also important matters. Some
schools had slopes, stair lifts or elevators. Another school hadn’t enough equipment to go up and
down stairs or gaps, nevertheless students who use a wheelchair go to the schools. In case of that,
students with wheelchair are force to ask someone to carry on back whenever he or she uses stairs
to move rooms for next lessons or meetings. This situation should be improved immediately from
the viewpoints of their character development, human rights and elimination of discrimination.

Finally I note about the relation between mainstream primary schools and special schools. From
the results of this research and my previous studies about special school planning, it is cleared that
there is a major difference between the both educational environments. Most primary schools are

lack of space and equipment for children with disabilities, compared with special schools. For
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disabled Children who want to or can go to primary schools this gap might mean the exclusion or
discrimination in education. I'll focus on this issue and pursue to get the method of continuous

educational environment planning based on the scientific research fund 2016-2018.  (443words)
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Summary

The purpose of this study is to examine the concept of global competence and its assessment.
Given global competence as a research filed is very new in international education, this study aimed
at deepening the understanding of the literatures related to global competence and its assessment,
and then implementing field research about existing qualification frameworks of global competence.

In literature review, the research conductors mainly looked at literatures published in North
America and Europe, since these two regions are the most advanced regions in this field. In
addition, Shingo Hanada, a project member participated in SIETAR (Society for Intercultural
Education, Training and Research) annual conference 2015 held in Orlando in the Unites States to
study Global Competence Inventory (GCI) and Intercultural Effectiveness Scales (IES). GCI and
IES are major instrumental tools based on a theoretical framework of global competence. In the end
of the conference, he got a license to use GCI and IES.

In field research, by contrast, Shingo Ashizawa, the project leader, interviewed to a
representative of Education and Manpower Bureau at Hong Kong Special Administrative Region to
deepen understanding of how they implement qualification frameworks of global competence.

Also, Hiroshi Ota, a project member from the Center for Global Education at Hitotsubashi
University participated in the annual conference of the European Association for International
Education (EAIE) in 2015 to examine some case studies of existing framework of global competence
assessment implemented at universities in Europe. In addition, he interviewed to Professor
Stephen Dunnet, the Vice Provost for International Education at State University of New York
Buffalo about how SUNY developed the assessment framework of global competence and how they
analyze learning outcomes of international education programs in developing global competence.
Through this research, we not only published three academic papers from both domestic and
international journals but also presented our achievements at both international and domestic

academic societies.
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Color barrier free for guiding in disaster situations or athletic facilities: Towards safety and relief in

the Tokyo Olympic and Paralympics
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Summary
Concerning color barrier free, there have been many research studies and an increasing
interest in it. For example, to expand activities for the promotion of colorblind-friendly
designs not only among scientists but also among industrial products and public facilities,
the non-profit organization CUDO (Color Universal Design Organization) was established in

2004. However, there has been very little research of this type focusing on disaster situations.
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From their experiences volunteering in reconstruction support for victims of the 2011
tsunami, the authors came to recognize the importance for both non-colorblind and colorblind
people to notice and distinguish emergency escape notifications, cautions and passage maps
quickly and accurately. Therefore this research is aimed at the realization of color barrier
free displays in disaster situations. Initially, requirements for color barrier free displays in
disaster situations were analyzed. Four desirable criteria were derived as a result:
“eye-catching”, “instantly-readable”, “unmistakable” and “stable”.

In order to evaluate given signs from the viewpoint of the above criteria, evaluation
experiment systems for displays in disaster situations were developed. The development
language was HSP (Hot Soup Processor programming language) and the development
environment was Windows 8.

The evaluation experiment systems have the following features (1)-(4).

(1) With the systems, examinees can take a color barrier free test like playing some kind of an

easy game.

(2) To take account of order effect, the systems give random problems to examinees.

(3) The systems can measure response time of examinee’s answering and calculate the

accuracy rate of it.

(4) Experimenters can easily customize the systems. That is, it is easy to change backgrounds
and display objects only by replacing relevant picture image files.

With the systems, it is possible to evaluate displays from the view point of eye-catching,
instantly-readable, unmistakable and “stable” by the feature (3) and changing color lighting
and brightness.

The systems can measure response time of examinee’s answering and calculate the accuracy
rate of it. This makes it possible to evaluate given signs from the view point of color barrier
free objectively and quantitatively.

In future this study needs to make repeated experiments of evaluation of color barrier free

displays with developed systems.
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Summary

This research examines how victim/suspect has been described in recent crime reports
in Japan, and raises questions from the perspective of attitudes towards privacy.

In the modern era, the mass media forms an integral part of our perceived reality and
our awareness of norms. In this context, we believe that studying the current situation of how
victim/suspect are described in crime reports is useful for identifying the damage caused to the
subjects of the reports, and for obtaining ideas for improvement. Our analyses are based on the
results of the analysis compared to the coverage of past similar incidents, to examine the
problems of crime reporting. It is hoped that the results and the implications of the present

study will lead to a clearer conception of how to report.
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Study on manage-able community development in Thohoku disaster stricken areas
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Summary
The Great East Japan Earthquake occurred on Friday, 11 March 2011 which was the most powerful
earthquake ever to have hit Japan. The earthquake triggered powerful tsunami waves that reached
heights of up to 40.5 meters in Miyako, Iwate Prefecture.
On 11 March 2016, the newspaper of Iwate Nippou report confirmed: 21,865 deaths, 57,677 living
in temporary houses and 174,000 refugees from the areas.
In coastal areas, people were always aware of Tsunami during hundreds years, constructing
sea-walls to prevent tsunami.
In the case of Taro district in Miyako city where previously had problems of decreasing in
population and moving toward to an aging society, were in these process of disastrous history.
(1) 1859 were dead by the Meiji Sanriku Tsunami in 1896.
(2) 911 were dead by the Showa Sanriku Tsunami in 1933.
(3) No victims were found by the Chili Tsunami in 1960 because seawall in height 10m was
constructed.
(4) Around 200 were dead and missing by the Tsunami in 2011.
As the most crucial issue is how to relocate stricken communities to safer (higher) ground in order
to prevent future tsunami, the new hill side previously forest is developing for housing the people of
Taro.
They are following with Guidelines set by the government, which basically recommend moving
communities to higher ground (embankment, land readjustment), reconstruction of sea-walls
(height, scale) and evacuation of facilities in the tsunami-affected area.
Projects of land readjustment or embankment may take a long time to reach an agreement among
victims who have previously varying opinions from their living situation, and will have to move
together in a group.
In other words, a problem to be resolved is how the projects, which have a law power, can be
implemented with unified and extended agreements by all people involved.
In addition accelerated restoration of industries and the creation of job opportunities are
indispensable for recovery, because the population has been rapidly decreasing in these areas since
the disaster.
In these days, we have been researching movements both of societies and regional economics
happening in investigating areas and call the victims and experts concerned to have meeting to
discuss with the problems for coping with the tough living conditions and how to make new

management-able communities as well as taking hearings from victims.

203



=L —)LFR N 3T ORI H R ORES

Construction of overall detection system of nivalenol-type trichothecenes
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ELISATHM T 2R &EBL LTz, RFEETIL, C3LLC-1M DT EF M bEITS N artky
AR EBERIC OV T, BRICBASICHRS LTS, LT, C-A4MTEF MLz EEXILND
TRITIZOWTIE, ZHNETEZOHREICE T L RFEFRBE BT T, ZOMELIEN T2 &
MTEIRMNo T, RIFREE TIX L2654 E I, Trizigis 1 % £77- 72\ deoxynivalenol 4 FE B 12 i s
TR 2 SE RIS W T, n vitrolEPE DR L BEREDFEMICHID TP LTz, Lo L, ABEHR
ILFEFE N LR EMEDMR D o T2 T2 d | ERR2TAEE Tik, TRITEEFRE O K EIEBL & 3 LW MRIRAET 2 507
KV ZERRGFFIEOHGEE L B LT,

1. Wk

deoxynivalenol AEERE T D JCMIST3 HhzHitk & L. N a7 & U AGKELE Ok LI LE T
5 Tris Bin2ME L, S 512, FLAG #f5& L7z Tri7 & {s1 % Tef promoter @ FHtiZ D72\ 1E s
T 2 #E (JCMO873 ATri5 Ptef Trid % AW TEBR AT o7, T OMOBE AR 2 BE WML, =0%
® ki % FLAG-TRI7 ¥ & L7z, ANTI-FLAG M2 Affinity Gel % V>, TRI7 % S ibMiEIc T
AT 72, ZORH TRI7 I, E TH D 3,15-diacetylnivalenol (3,15-diANIV) % 50.4 uM (272 %
£ ITIRIN LTz, 30°CT 20 /7BUSH, £ OIS E HPLC TR L7o, £/, £ OMEEREZ V>, BSA

(F&IRE 0.02~2 mg/ml) @ TRIT IEME~OFEELFI~RT-, Flo, ZOHEEEIZ 3,15-dIANIV DR
% 4~100 uM 12725 K 9 IZHRI L, 20°C T 60 25t &8, TRI7T O Kn 23R 7-,

S 5|2, nivalenol APERE CTh D MAFF111233 a2 Btk & L., WEEAHE T D TS B &ML
728k (MAFF111233ATri8) %M\, Lok s TRIT BB & L# L= & = A, MAFF111233A Tri8 ¥k D
FHE TRIT 3Bl /R LTz, & 2 C, ZOFEKEZ W TRERIL AR AT, £ LT, 5,800xg 100,000Xg
TE LT 52 ET, EOMEGIZ TRIT N FEET D0 EME LT, & HIZZOHEIED 100,000%g D LD
EWEH R EEHWT, ZOREWDOHERR & X 0 #O R R R ORE 21T > 72, £ DFE. 20°C.4°C,
-30°C, -80°C TOHIR « Mk « MRIRAT &, WFSTZIR%Z D 20°C, 4°C, -30C, -80°C TORFEITU,
RAFR DIETEDO L 24T - 1=,

2. WFFERRIE S L OV R O

TRI7 ® FLAG affinity gel Z W72 iF8R R R FIUATO FLAG-TRI7 MLAH#E TITHEE & LT
Z.77 3,15-diANIV & % @ TRIT KISEFEM T 5 3,4,15-triANIV & 3£(Z 4,15-diANIV X° 15-ANIV 73
B S U723 L% T 3,4,15-trlANIV (T8 S 7= D D 4,15-diANTV X° 15-ANIV (T8l S /s
MmoTz, T, FERIENCIZAFE L7z deacetylase TdH D TRI8 73, FEHLL CTIXEY o Cnbd Z &
oL TRV, TRITIEMEOBIANZEE & 2 5BEROREIZKII L Z L2 R LTS,

ZOTRI7T #-30°CIC TR EZ SHEBMREF Lzt Z A RIBICKIE L2, £ 2 TZORIE L= TRITIZ,

W ONDOFERIZKT L TRENIEIEDYRICH T2 Z LR b TS BSA Nz, TEMESETE
TDHONEFTRT, TOREE BSA % 0.5 mg/ml UL LR L7546, IEENRENICHETE -, 20
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Z M5, TRITIE BSA fFE F CLREILESND Z EBHL M E 5T, TRIT O Kn #3755, TRI7
D KT 43.4+5.8 uM Th - 7=,

MAFF111233 ATir8 RO FE & 7= B CTld. 5,800xg @ i, %@ 100,000xg DL & ik
ZNZHUC TRIT IEVER R S0, 100,000xg O L3 D % 2 X 7 EIRE NI HIRD - 72720, Rl H
Wit EZ . ZORSEE AW TZEORIFIC L D REWEZR L 2 A, -80°C Tl L7zHa T
Oy EHIXIFEA RN T LE o7z, Fo, HARZHBHRF L0 b, BESHE LR BIR T T2 5
D, FHTIEENMET-ND Z Envbho Tz,

3. ABOWIFRICET 5 AR £ 72 TR RE A
TRIT% & 2 FEE SN RHNCRBL S E DL RN TE L OO TRITE REMICIRFT 5 HIEEHBETE
TWhAW, 2O, 5% IZZTORGFEOEELZITN, NIVR M) 272 4 HERMIC
3,4,15-triANIVIZE# T 5 ZDOREEZ1T ) TETH 5,

Summary

Trichothecenes are notorious mycotoxins produced by some fungi such as Fusarium graminearum
and F sporotrichioides. Nivalenol (NIV), one of trichothecenes found in grains infected with ¥
graminearum in Japan, needs to be controlled, however, since specific antibodies to NIV have not
been produced, detection using ELISA has not been developed. On the other hand, antibodies
against 3,4,15-triacetylnivalenol (3,4,15-triANIV) have been available, thus, we came up the idea to
acetylate all NIV-type trichothecenes to 3,4,15-triANIV for ELISA. For this purpose, large-scale
production of TRI7, which has been assumed to acetylate trichothecenes at the 4-C position, is
required, however, because of extreme instability of TRI7, our attempt has not been successful.
Thus, in this study, we aimed to purify and characterize TRI7 and find appropriate storage
condition for this enzyme.

First, we used JCM 9873 ATri5 Ptef Tri7 to produce and purify TRI7, since FLAG-tagged TRI7
was overexpressed in this strain. We purified TRI7 using ANTI-FLAG M2 Affinity Gel. To the
purified TRI7, 50.4 pM 3,15-diacetylnivalenol (3,15-diANIV) was added as a substrate, and the
reaction mixture was incubated at 30°C for 20 min. The reactant was extracted by ethyl acetate
and applied to HPLC and the reaction rate was analyzed. We found that although TRI7 was very
unstable, the addition of BSA (>0.5 mg/l) recovered TRI7 activity which was once lost. K of TRI7
was estimated to be 43.4+5.8 uM.

We also used MAFF11233A7ir8, which expressed TRI7 much more than JCM 9873 ATri5 Ptef
Tri7, and fractionated the sonicated mycelia of MAFF11233ATir8 by centrifugation. Supernant
obtained by centrifugation at 5,800Xg was further ultracentrifuged at 100,000Xg. We measured
TRI7 activities of the supernant obtained by centrifugation at 5,800Xg; the precipitate and the
supernant obtained by ultracentrifugation at 100,000Xg, and found moderate activities in all
fractions. The protein concentration of the supernant obtained by ultracentrifugation was lowest,
thus, the rate of protein impurities was supposedly lowest, so we chose this fraction for later assays.

This crude enzyme lost its activities on ice very quickly, and even after the storage at -80°C for 3
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months, almost no activities remained. However, it turned out that the activities remained better
after the storage of freeze-dried samples at -80°C.

Although we could establish the system to express TRI7 in a certain amount, we still need to
establish effective freeze storage technique, and also establish the method to acetylate all NIV-type
trichothecenes to 3,4,15-triANIV for ELISA.
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KEOVIZI AL b EHBEUEIZBIT S IR OEEICET 4 5 EIFTSE

LR T AU - PEO
An Experimental Study of the function of IR in the Management and Educational

Improvement of Universities : A Comparison in Japan, the United States and China

wrefEsE 8 B (IR =)

WFFEIIR SR 27 4 4 A 1 A~ 28 423 H 81 H
XF—U— R/ ORFEDO~FY A+ Management of universities
@#E:E Educational Improvement
@IR OHHE  Function of IR
@HA « 7 AU - 1[FH Japan, the United States and China
®tf  Comparison

SERK 27 AR FE AR AHEE 1,200,000 1
3R/ (DFEB L OgEREER

A3

© BISCE T HARRMIBERHF IR b & HFIRAE - 5 2 E g oA ) (TAARICET 2 IR OBLR & O
Re—7 AU B otk TEEE  HETS [TMEEBER) # 3, b0, 2016 43 A,

@ BISCH BGaRFEHERE 5L E—E O ARZAFRE SRS R (TREHEO MES] & TA
S —AARFPAGFE GO ORME])  EHERIINER - BE KT [HEME] 2015 F55 1 #], &
HV. 1-5H, 201546 H,

& (3EF)

O BISCE TAROKZACHT 5 IR UK IMREZHE [R%0 TR] pp.189-194, BEISFEKFHIIR
#2016 4E 4 A (BefRBIEH).

WEE - "l

O ZISCH 1(2) FAEREHRFIZONWT ORFPFEE] BARFA SN [ 26 5274 ATERA S
Frs ), 2016 4 3 A (RHEIER).

@ THESFZEEOGNE ] [HAREFRE] GAT) 201545 H 4 A (2,000 )

ERsFEERE

O ZISCE TAARERMCEFEORGRFHAFIR) TAARICET D 70— UVBOR & RZHFIN . F
EmBFAEAR M OEFATEERE Y +—7 &, PEERE, 2015 4 11 H,

@ ZISCE Mm% #Eitse 5pBanist (IR) 7] — A & otsepkia 5 IR smkrotkaertiy) (T
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LHEMIE] & THEREMZE R) ] —H & EBEVTERR & IR Mfkofkieoig)) . TR & &%
BEREGUCEE] 7 +— 7 AR OPEEHFHE TS IR 72 2015 FR ) TEGSHE TS IR
e FEME. PESRE. 2015427 H 12 H,

@ ZISCE T7a— VIV AMERICEBT 5 KREHEOMR] ARSEHEFTFRE 17 BIRKE, 2015 4 6
H 27 H,

=

SURDT L - T —TF LEHE

O [EEKEHEEHEIRIIME, WP MRS AT e TS 38 PR A s
WEatE) RIIGHEHE~ 3 B A% B EE FLAR) ST R 2 sl R Bl~ | B RIEH DL TR IR B PR s i
2016 4= 3 A 22 A (IRHAz4H)

@ TEEEHBREIISZ D BETE~ BRI A EE 2 LT 5~ Reus KFEVY R A L MY =T 2y
7 TEBBER~ XA D hamd b ] FURKRY, 2016 42 H 13 0 (R .

@ ZICHE THAKOHRERTFICHIT 2IROMY ) BB M 20164 & % B E RS
5t (Institutional Research)EEAFEtE. BEE KT 2015690 21H (FHIEHEH) .

@ BISCE THPFERFICH T HIRIEE) & FDUE] 20164 REFNZKFFDELE T +—F & 1
BINKVT 4 ATy v ay, IEERFH7RF v /3A, 2015656 13H,

OZISCHE T H RSB EBLECE O #E) m—Top Global University Project” & H1.00Z | HYERETF:

K, 201545 H 256 H (FRIEGETEH) .

WFFERR I F L OVCR O EE
1. WETiE
SIEA, B, BRSO -

2. WrIERaE I X ORUR OB

FECIE, THFEORZCBIT DRFEME « v~ 3X P A MBI 27 —# 5 oiE I3 23
A&, THEO IR E) R ORFFHEICBE T oA BIFREZITo72, £72. BARIZBWT, K
26 FFEEFAEATEIA ] (MSATBOEN A AR SRR, ESLBEBORMIZEAT £E) #5504 4y
L BEEOPELHY LT, TAVINTARFEY ) TR AEF T =aia=T 14Ty,
NIRRT 4y 7 REFETOBMGREZ FEM LTz, S5, KRRFOFMHANEFAE, EFRRA, 2=
EHRARE RO, GPAICET 50 21T -7,

FROWFFEIEEZE LT, BAR, 7 AU I, FEO I ROBUR, FREA 2 L, 325508 %,
FRREE Lz, 5% 3 DEDOIRRIIIR N EIT) IO DML 7o > TS,

3. SHBOMIEICET HiE E 72 IR A
EIZIK\ TAY T, EF@ I R@Eﬂﬁ]%fﬁ gﬁ)@:‘@‘éif\ X %bzﬁzﬁkﬁﬁéjﬁ?@jﬁ?@?*“/
A FEHEYFECONCTERDREET O OB, SROFEORETH 5,

Summary

We conducted additional researches in China; “Use of Data Analysis on the Finance and
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Management of Universities in China” and “IR activities and University Evaluation in China”.
We also participated in the research “Heisei 26 student survey (MEXT)” in Japan, and took
charge of part of analysis and report. We also conducted a field survey in American Hawaii
Manoa University, Kapiolani Community College and Hawaii Pacific University.

Through these research activities, we understand the present situation and the challenges
of IR in Japan, the United States and China, and published thesis at an academic conference.
The results will become the basis for a further systematic analysis for those three countries.

Challenges for Further Research

The challenge for further research is how to make effective proposals for IR in Japan and for
Toyo University in order to clarifying the differences of IR in Japan, the United States and
China.
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FARRICIIT B T#h) MRS THR) 2% 30 F2RH0 H K BT

Japan Europe Comparative and Practical Study of “Kizuna” Relational Organizations and “Kizuna”

Relational Skills in the Symbiotic Society
WHEREE A8 2 (REFETREEORTER

TR, Rk 27 4 4 A 1 H~FR 28 4E 3 H 31 H (B 4HFHHEID 5B 34Kk H)
F—U— K/ Ott=i{EZ3  Social Enterprise

Ot #*%  Social Entrepreneur

OtE&BIfRE AR Social Relational Capital

@ILAH2 Symbiotic Society

Ot - AR Social and Solidarity economy
Rk 27 AR AZATER, 750,000 H

WrzeseE /(D52 KO EEREER
A

“Relational skills for horizontal solidarity in Japan: Unique relational development
in co-production among social economy, for-profit, and governmental organizations,”
EMES-SOCENT Conference Selected Papers, 4th EMES International Research
Conference on Social Enterprise, 2013
“Accumulation of the relational skills in Japan for promoting horizontal solidarity of
social economy enterprises in the provision of services of general interest,” 4th
INTERNATIONAL CIRIEC RESEARCH CONFERENCE ON THE SOCIAL
ECONOMY, October 24-26, 2013, Antwerp (Belgium)
“Social Enterprises and Horizontal Solidarity in Japan: Unique Relational
Development in Co-Production among Social Enterprises, Social Solidarity Economy,
For-Profit and Governmental Organizations,” Beijing Forum 2013, Panel “Social
Entrepreneurship for a Sustainable and Balanced Development: An East Asia’s
Perspective, November 2, 2013, Beijing. #H#F#1H
“The significance of human capital and social relations in the management of social
enterprise and for the solidarity of plural organizations,” Invited speech for the 2014
Social Entrepreneurship International Conference in Taipei, Taiwan, on June 12 -
13, 2014, P17
“The significance of human capital and social relations for the solidarity of plural
organizations in Urban and Regional Regeneration,” Invited speech for Social
Enterprise Forum in 2014, “The Subject of Social Economy and Social Enterprise,”
Seoul, Thursday, July 3, 2014, #HFFiEE

“Accumulation of the relational skills in Japan for promoting horizontal solidarity of
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W FERE
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it
5t

Civil Society Organizations in the provision of services of general interest”, 11th
International Conference of International Society for Third Sector Research (ISTR)
“Civil Society and the Citizen”, Muenster, Germany, 22 - 25 July, 2014

“The Institutional and legislative development of social economy in Asia,” Invited
Speech for the 30th International Congress of CIRIEC International, Buenos-Aires,
29-31 October, 2014, AFFAH

“The Mont-Blanc Meetings - International Forum of the Social and Solidarity
Economy Entrepreneurs,” Presentation at the panel discussion “Social Economy and
the Role of the International Organizations” in the GSEF(Global Social end
Solidarity Forum) Inaugural General Meeting, November 17-19, 2014, Seoul, South
Korea. 17

()i L HE R

A

“Relational skills for horizontal solidarity in Japan: Unique relational development
in co-production among social economy, for-profit, and governmental organizations,”
EMES-SOCENT Conference Selected Papers, no. LG13-63, 2013

MRS RS i, HFE5. BRI AMBURHLEL) 2 [ & 1F
AEPEROARREPE ) TP E S = EPITSED. BN, 2018 4F, pp.24-30.

MHTRO—BFGE Y — A 2R 5 2R KD DKPERNER ] - BN O -
HARDORA - |, DAY —F « LAR— K No8, 2014 4F 3 A, AILRE - I
Zepr, 16 X—

”Social Economy and Public Policy in dJapan: Uniqueness of its Relational
Development and Current Status in the Social Service Provision,” in Chaves and

Demoustier eds. The emergence of Social FEconomy in Public policies An

International analysis, Peter Lang, 2013, pp.311-334.
MH2REEIC LD EU O T RO—BFRE Y — A gk [H b=~ A B,
W23, 12 5. 2014 4F 12 A5, pp.6-9.

R ELRL

BHBUSRZE THAARELKENPO - RF70F7 47 TEO TV LT HER
7270, 201834£ 09 H 30 H. I /LU 7 EE

& A

BHEM— - BRAE To—x 2 RRRER A ) R_X—3 3 D A B = X RS AR
BREFTOFEM 2 P C—] R~ A b L E2—]12 % 2 5,pp.89-130, 2013, &
A

B L OB O
71
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NP - @t O BARIZE W T, 2D LB E SN HNH# - ki SHEEh—e 2 %,
BFCRELICE DTG A =X A TOMIGIZRD D00, HDVEHEOA = v T 4 728D
NI T 2000F, BAIZE > TEERBRTH S, TREROFEE LM ZHLELTT
AVAREE, FFZTT o7 AU BBV TCL, THE EERITHHT 28R %2 R E LRV,
TYvTvAy (NPO), WRHEAE, T =2—F v U7 ¢ (ABUHM) . W72 & OfHRIC X > THERR
SN DFEIRRTE . B2 WITER R &I D, T REO R THEMPREL TV D Ne b %
s GlehEs LIS, HAEOMRER 2oz s L, 55 - &Ik - Tl
BEIoxtd 5 U783 (Alternative Economy) | Z HIEZ 9 L4 5nnd 5, Z OWFZEIX
10 AFRNCHR)IEO NPO « V—H—X « a L7 7 4 7OHE L, RO R 8T AT — L KFED
Xy NT—7 %BULI7 7 AOEEFBEOTFAEIIZC E o723, Tk, FHFEREORSIZ X
- T CIRIEC (& - #t2x - BRI FIFEERER % —) X EMES (2 —v v iy 2
TRy NU—27) F SBRREE - @R OERIFER Y b U — 7 &l U C O R - i
Tuvxl "ME LB LT, MEOEEE ZEMNEE Oy MU — 7 RO E TR E Rt R
BRDHZ LT,

AAFFEIL, BHARIZE T 2IEEFFRECHFEMEA - NPO 722 & 04— K7 ¥ —fifk - Rl

ik (CSO) b o, REMARIANF U AREE L EWTHERNA =2 v T 4 7ICEHR L. BAD AN DR
PHBIZBNWTHE T —E X - @ik — B AIE 2R T 2 BERER O 20, b — e
42—« T RA S Z AT T O D TR A2, HRRLT 7 LR & O AT K » TEAREY 72
"EEZHNET D,
ED b, RIEAHLBORSH S EENIE THEE NG £ - T 5 “New Public Governance”
R2”Co-Production”, 1 & FEEL4 5« DFFEO A EHNERE D=0 D I 7 v LR & L THFRRE
HHHEZT 5 Relational Skills”# F—U— RiZ, g—n v,30 EMES,ISTR,CIRIEC 72 &, #f%¢
RFE - AN N E THERLS B> THIKL TE 72, BOFE L~V OSSR ERFTER Y T
— 7 LIS R e BIHER AT U L7 BERRIY - FEERI LR SR O FBRRIC K 0 | EERAOIFSE
e LCENIMIRET S Z L2 HIET,

BARMIZE, AOBAICEVIBEEESND BAROM - —E ZAOMHGHRE, Frioftamnt— ek
WM BONMARRIEIROT- 0, BREE, FEEFM - thare3E, BUF - #5 BIBERF Tk O
AR 28 % 72 NHJE AR L O S BREROREMLOILKRIZ K 5, S8 E CO A 272 A ita
TN U AEEDOEB AR ZRGTT 5 Z & Th b, S LT A2at — B AT I3 T RE
2 NHJBIRIAG DO 7o Iz, B A 0 OSSR 722 B ARIZ BV CRET S AL WRERRE TH Y
RING ., RIRE LTy =T L OMEPA L ) REBFERIOANMERK « H 3T AMEEDN S
BLEICE RWHRIT, WHITRL IR LARTHIER L2, 2070, 4% B ARORF I E L Eak
HEORRED T BRINOFARRFE - #ERRES I L D — B AT & o 52
AERFE 2 b S L R e skte 2. 2 7 a g - RIENTLE DRI 222K LT 5,

AWFFROFEEIL, BIN OB R OYERR IO EEDOE S, BROWE S TH D, DINETD
BRIZOELZ 77ROy U —27I12MMZ2 T, 2)CIRIEC DL 8% OFEAGIZ BE 3 2 [FERS b |
DAY =—FT U ORI L D Ef— R MG )1 F U 7 OHSBERA ST 555 @1 v
BT 4 TR B)A XY A0 - BOERIRRBURI R/ L 3 —m v B i, FSEE R
TOEHEBRICESS mER Ry N —2 2 L2 & Th D, AFEEORKOFHIL, 2 h
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B HND S ITH TR 72 FEREDHT « BIEHTIC L D2 EBRIE N T2 52 L THY . Zo@EfETo
il K o THAI 2 FERER DN AR SN 52H 5 Z L Th D,

AWFFEOFHINCE S CEE/A2OZ, AOBEY « Efithe B AROBOR RO 3 F 0 2
IZB W TR M OKCEREFEAEETH Y | RN T LA Y —ThHLEAR b S BREAR
) (Y= x /b s XY EXL) RAXFLVERBDOLLERICER L ZATHD, Thbb, 2
IE TOREMDI 7R RI A VI AR T, MkOEREZBZ ) L—ra Tt -
AFRNWNZ KD TNTFT U AR EZ Ry MU — 7 iEEDOBED I S D, 2D A T = X NE+53 72
AT HOITNRNI ZITHEBELE R DT 4 Ay TOERBPHARTIIR S THY . # DILER
DRSS Z DAMFEORRIT, S HIZEM - AT - AIONIFERR a5 2 LT, #
BRI BRI R ORI T a T 4 T e B,

2. WFERaE R X ORUR OB

BUTE £ CICHR « M LI2AFFERCRIE TIFERER) DL 2AICEHE WL B THY | £z, 44F
EHICTELTWAHERRE L HDOETRHAL TH D, FMIEZLLEZSRAX TV, TUTIC
FTIRADBEE COEBRIIL, BELL LOFEL BN OIEE - EFRNOTEANTND, O
& THEE COMEBRNER L LIPS & [HEM L) OCERENINE O DI OMEE -
WIFERERI N BTEHWN TV S, b bitalfiidEm OERSHEEAM TH D T 77 e . »
LR T VT THAERE - IR A B 2 BT & B 7 i E BUF OFESA0 3EIR BB 2~ 5 o [F B
DEHEFETH D, MIBOBMRIZ LY —F TEHETIUE, FRORMEDO L O TH#) OFk & 725
TW5, IBIIMTMas e, ~A4 7LD TfE] AFADLARBEROFEE TO A L~yL
O T#r) FTEBIZAVIAATOMIEIMTZ CTERHLLETH D,

ZDZ EiE, HFERE ORI L DMELERIT TR, FrOWFET L —LA T — 27 ZkT D
R 7 40— KRy 7 2B o TV HRETH D, BAEMIZIZ, R VTOM%Exy hU—27 LD
A 2 =—a UNEIZIRD T E TN E DRI TR T U7 ) &0 S FEOE b v |
K OEEBICHBRICE N TA D K91l »T2 2 & ThHh D, ZOWMRICHLEFRT N, Hblzica—n
R ERIGET DT [T U7 OB ETT V] ZERALE) EWIRBNAZ— T L
(2720 Te, ZDT-OG 0T & K U7 A S L 0 iR S s 2 &127e 0 . BRER A & 4y
Hratlz L VBERLDIEEL TV OO BENE LT, ZRNERTEE, H - K- K
TYUT WS DA S B2 T T, FORTHEEBA D, b - FEE -t - HIE ORI AN
L7z ECTo, AEDTHO T #AFL] 0o HEftT 52 &R TEL LT hoTz,
EVDFTVTEDORRT TEERAMBER] OBHEBEMNBSBFHESNLDICEST,

FHERFEA N T AT =NV REORFE S VAR T JMIBWTL, BRI - tha - FE O ki
e PO RPN FEA BT o RIS & WERE BT 2 71— LS 07T,
Lt BALDA ) R—=a B2 DNERDIT I NG ERE L, VR ATHEIX 2
NETORELZ L ZT2 D3V ] VAT LREEBERN G | BE ORI & R SRl fafko
RONCORM T TS OEH., &0 bIFR¥E - AN - LRSS B OREE) b E#E T
DOBEIRNBLRIIT & BIBEIRE 21T - 72, 2 B BICIERRE - ARS8k - AEME2iEM b L CTr 2
—va VERBTHOIE. IRETOMS - MERIETICE Sbhivd . mERBEMME SRRV A
MRAfR, R Z O b DAEMAMBLETH L L E, [Ty Y = VoL X) Ok
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Bl L CIRRE LT,

3. SHBOMNIEICIT D F 72 IR A

FFEDOERRILE LW B0 | 985 A X — N SETYEEND, FICEr 7T T U Rk
OFEE O EREEE, LR KA T +—TF 205 ORI Lo T, LV IREWEMN & /T
TT EHLE LT AR - SRR O - EER Y N — 2 L OBEREILRT S 2
EDBTET,

D L, MRMRDOZRIC K DR IRIET TR, Tx DT L—L U —71TXT 2
BRI 7 4= KRy 7 2B o TV DHRETH D, BAEMIZIZ, R PTOM%Exy hU—27 LD
A 2= —a UNEILR D ZE T ERIN E D HEIFZEIZ TR T U7 ) LS @O Eh b v |
KU EIC BRI M T2 B L D 187 »72 2 & TH D,

ZOMRICHBMRT 20, HoIica—m v Xt /T T X T 5B T THRT V7 ORI
H(EETTN] EVWIOIRABNAF =T DB Lo T, TNETICKER - KBRTHLH L0, 41
Fezxe A L 72N K O iR SN D Z &SR > 7272010, B & o drat iz L 0 4
B DIEEL TS BENEL, BUEZDIEEICHERY o TnbH L ZATH D, Bkl
HBR W77 L0 Higkofiz 5 b2 TC, ZOHRTENENOEDOL - BEE - #7280
WILENMK L7z ETo, ZNEIICEAOIRAED OO THHME) THRAXLV) Ob Y T EmHd
HTEWTEDLL YT,

ZOET RIS b A R—OEEIZ L BEFEO b O3 < 0 RS T B A TR
I, H2DWVITHEE Y OERIEICLD L ZOBR~DEEDEBEL ZOBRED HFHFEIZHON
. "Co-production”, LT “Relational Skill”Z iz L7z, XV BARH i a21525 2 L3 Ak
D INDIIHENEEFEBERTAHGICBVTLEDO TEEORWEM LD Z LN L
DEfEICEIR S NS Z Lol

BEFEICHTE D HE e Z &3, AN ONFZEHLS % 8 U 72"Co-Production” D ERE & | ME/p A%
IIEER D SR FE D E LD Th D, ZNETOMREEZ LV EEY T, O3 —a vy N2
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Summary

In this research period, we have worked in two main aspects. 1) The survey of precedent
literatures of the current research attainment in this field. 2) Empirical research on current
actuality of “Co-production” and “Relational skills”

Since social economy enterprises in Japan have long been expected to be a primary
contributor to the empowerment of public and social general interest service provision in the
process of renewing the welfare system. European models of the collaboration between social
economy enterprises and public authorities under independent citizenship participation have
been the ideal model for Japanese social economy enterprises in the public policy sphere.
However, such organizations have not yet attained a fully co-productive role in public policy in
Japan. This is our point of investigation for the current and future positioning of the social
economy enterprises in the Japanese public policy for social service provision.

In that context, the effective sharing of human resources among the different social service
provider organizations is inevitable to ensure the existence of the social economy enterprises in the
public policy of Japan.

Japanese human capital accumulation, especially of organization-specific human capital, is done
through the sharing of management and governance within the organization. The mechanism for
intra-organizational sharing of human capital between for-profit and non-profit enterprises should
not be much different.

A problem in this regard is the mutually exclusive mechanism of accumulation of
intra-organizational social capital and inter-organizational social capital, owing to the longstanding
concept of lifetime employment. The effective sharing of human and social capital among the
different sectors will make creating a new platform for human and social capital development in
Japan sustainable.

Relational skills enabling the cooperation among the different sectors are especially required for
people in the public sector. These skills include the mobilization of resource mapping for providing
social services. The ability of various sectors to co-produce and co-construction will facilitate the
cooperative structure. These abilities include the ability to grasp the reality, communicate, and
improve systems.

People in the private for-profit sector also require skills, namely social participation not through

the workplace, but through regional and civil organizations. In addition, they need the ability to
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change the work attitudes through negotiation and collaboration with other enterprises without
concerns about past institutions and traditions. This would encourage the introduction of a
corporate social responsibility (CSR) policy-designing process through flexible collaboration with
third sector organizations.

Meanwhile, people in private NPOs also require skills, namely strong professional and
management abilities and the ability to share skills and information in their network without
depending on their charismatic leader.

Lastly, sustaining the Japanese society after “the Great East Japan Earthquake in 2011, it is
required independent grassroots democratic bodies of civil society organizations, particularly
cooperatives and NPOs. In addition, cross-sectoral collaboration and movement from the concept of
lifetime employment and organization-oriented decision making to a grassroots democratic
architecture of decision making is required. It is important to address lifetime employment because
it affects decision making by promoting intra-organizational consistency, membership homogeneity,
and low flexibility in organizing heterogeneous initiatives and cultures into a positive power.

The theme of the symposium in 2015 was “Innovative Human Capital in the Global Symbiotic
Society - Creative Challenge of “Knowledge Angels” for the future work and Economy: France and
Japan —.“ Based on result piled up in the 30 years history of research and education exchange
between Toyo University and University of Strasbourg, we first compared France and Japan from
the point of economic, industrial and employment policy and also compare the consequences of
those policies on production systems, labor market and citizen life. And, we discussed about the
necessity of symbiotic nature in global economy. Then, we argued what kind of human capital or
work style would be required to promote creative innovation of economy and society in France and
Japan under global symbiosis society. One possibility was the “Knowledge Angels” in the Knowledge
Intensive Business Services for creative innovation in France and Japan. Starting from the
possibility of this hopeful human capital model, we extended our agenda into more innovative

economic, industrial and labor market policies.
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The Relationship between Public Health and Community Development after the Tsunami Disaster
in Takua Pa, Thailand
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Summary
The Enryo grant period ended in March 2016. Our study was carried out smoothly, and following is
a summary of the project:

After the 2004 Indian Ocean earthquake and tsunami, the Baan Mankong Program (BMP)
for secure housing assisted in Thailand’s recovery process, with many other countries supporting
the programme. BMP’s development work had an important influence on the state of public health

within Thai communities following the disaster. This study clarified BMP’s contribution to
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reconstruction efforts by examining its impact on public health, specifically through local school
health education programmes. We conducted surveys in two separate communities in Namkhen
Village, located in Thailand’s Thakua pa province, over a period of three years.

The survey items encompassed people’s relationship to BMP as well as their family’s
composition, background, and economic and social status. We also surveyed the communities’ public
health situation and created community maps. The first community study area was Ruam suk
tawee sup (BMP1; forty-nine households), and the second was Mittra parb pattana (BMP2; fifty-six
households).

We analysed the relationship between the surrounding community and the effect of school
health education among high-school-aged children in each community. We found many
commonalities between the two communities’ development processes. Although BMP2 maintained
more environmental aspects compared to BMP1, the effect was not due to school-based health
education.

In addition, we conducted a questionnaire study among high school students of the same
areas in the last academic year too. The results showed that 10 years after the tsunami, 11.3%
students remembered the disaster of the whole (N=727). The percentage of students whose houses
were completely destroyed and partially damaged by the disaster was 7.5% (n = 55) and 7.2% (n =
53), respectively. Of the students whose houses were completely destroyed, 40% (n = 22)
remembered the event.

The percentage of students who thought that a similar tsunami would recur within the
next five to ten years was 61% of the whole (N=716). The percentage of students who agreed on a
meeting point with the family in case of a future disaster was 30% (n = 659). Moreover, 23% (n =
713) students stockpiled a three-day supply of food. In the event a disaster prevention drill is
conducted, the percentage of students who responded that they ‘want to participate’, ‘do not want to
participate’, or ‘either’ was 52.2%, 7.5%, and 40.3% respectively. In sum, it was clear among the
high school students surveyed that memories of the earthquake disaster had diminished with time

and public health consciousness in expectation of future disasters was low.
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A Study on Spread of Method and Appropriate Technology for Water
Supply and Sanitation in Developing Countries in Asia
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Summary

This study is focusing on the spreading of methodology of water supply and sanitation for
developing countries in Asia. Our research member participated with JICA project such as public
and private partnership, it was called “Base of the pyramid business”. This JICA project was
implemented in Cambodia and Bangladesh. We aimed to spread the Japanese technologies for
improving issue such as SDGs in developing counties. This research implement on our experience of
JICA and so on.

This research was implemented in Myanmar and Bangladesh in this fiscal year. Dr. Kitawaki
researched in Bangladesh about water supply and sanitation. Especially, he checked water
qualities and soil of contamination. Dr. Matsuyuki and Manago visited to Myanmar to research
water supply system and spreading system for water supply in rural area.

These result of research was being corrected. We are going to plan to publish the thesis from

these date.
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Summary

This study investigated engineering students’ L2 motivational change over two years using
questionnaire data. Following a statistical analysis, student interviews were conducted to
investigate the reasons for motivational change. One-on-one interviews were conducted with 50
students who were also participants in the quantitative study. The participants were divided into
three groups; those who had decreased L2 motivation over two years (Low-Low Group), those who
had decreased L2 motivation at first but later increased it (Low-High Group), and those who
maintained high motivation during two years (High-High Group).

With Low-Low group students, the reason why they had decreased motivation to study English
after entering university was investigated. The primary reason was that after finishing their study
for university entrance examinations, the number of reasons they had to study English decreased.
While Low-Low group students decreased L2 motivation further during the second year, Low-High
group students improved motivation for several reasons. Overseas experience in which they spoke
English in genuine situations made them realize the importance of English communication. Even
though they did not go abroad, some increased motivation by engaging in authentic L2
communication in university classes. English use for job hunting and future research is also a
reason why some Low-High group students had increased motivation, especially during the second
semester of the second year. Finally, High-High group students were able to maintain high
motivation over two years because they had various reasons to study English such as study abroad
or job hunting. Moreover, what distinguishes High-High group students from other groups is that
High-High students are all intrinsically motivated: they all said that they liked English, and they
especially enjoyed speaking English.

From these results, we are able to suggest some implications for the new curriculum that starts
in 2016. First, as it was found that English exposure is effective to increase L2 motivation not only
in a study abroad program, but also in university classes, the new curriculum will offer more classes
where students can engage in authentic English communication that will help enhance their
motivation. Secondly, some elements of career education are to be offered in required English
classes, such as writing an English resume that requires the students to set goals for their English
achievement and future career. In a future study, L2 motivation of the students in the new

curriculum will be investigated and compared with the present results.
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27Ty 7 AT AT L RS, (Y LeakFERS (bEEKRY:, 2015/9/9-11)
(b sl B Bth, AR LK FARELR T 7 ) > 7 AR ABIIEERZVEIC R 1 2 /KIE
D b LFSKERS (LEERY. 2015/9/9-11)

(3)biE st MM B, A% Lk RNV KRKEROTET Ty 7 ARG BRZE O KRG
A A KB A Y 562l KR4 (AEJuiii, 2015/11/11-13)

(MM B, i s, A% LR MBRAWERE TOT 75 v 7 AEBEO A RE,. B AK
B Y b2l ke (AEJuN i, 2015/11/11-13)

(B) = e, EMIEM, A% R 7Ty 7 AR E AW BERL RSB D AWIEE R O
R, b Ll Re (2015/11/27)

ONEERE, manEns, MESTIe AR & OfEHEERZ O L7 SNAPIEIZ K D EHRE DRI,
H AR A 722016FL0R K= (LR, 2016/3/30)

(7) EARE L, BHFE, @B ah, AR 75Ty 7 AHERAREREEZ A2 TAE
TIRBEK DALERREME, H53[E FAEM R RS (2016/7/27~29)

BoRE, S 4
(DAEFSLR - TPERFPFER S - o — X 2015 (FlEx v v /3, 2016/11/25)
(2 EPSLR - B E EALIEIC X 2K, it X — ORI, 2016/1/26)
)AL R - AR E B LR AE BT, I [ PR BR 5 H 7 /i 2016
(JIIEF, 2016/2/18~19)
(4) 2016N E WEREZE - HBRIRRE(LES IEE (KR E » 7 A |2016/5/24~27)
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BriE. MEEEEL 2
maﬁﬁ%ﬁ%FTm@ﬁ\ﬂ%féwﬁﬁﬁj(mw\uﬂwa)
@HBEREY R A (20154-12/28H - 20164E1H 40 &0F5)

B F L OV SR oA B
1. WF5EEH

HPEPR IR RBARIEICIL T ' =T PEEE DY 1000~2000mg/L &4 S, EBlc B+ 2 EEE AT
RO FARBROFIK & 725, WROT =T MEEH%E 100mg/L LA FICT 52 ik b, RIEEF%
R O IE b E XD, BREBETT (XX ) —N) OMRBARERT FE v 7 A7 0t AOEKBEK~
O APEEFEBRE 2 A O HE D OMRGE L, B ERRIEICTRE T 572 Ok A N ZEREREHIIT 2 B
T 5,
AL EHERIRFBEERIE DT =T HEHE % 100mg/L LL FIZT 5 v AT LD

ALERK NHa-N JEE  EH<50mg/L. 43<100mg/L

AR 2T AR, FEAEREIOEE LZEE b s VEWIRE & aEGEE) 2 W CEdingsg L SRR~
BWHZBRHT D EE BT, Ty 7 AREOMEBESIIC W TR LT,

2. EE7ik
2. 1 WBKFHY) 72— W=7 Ty 7 AREBEO SR KRR
AR EE IS 5] & e X RBRL TIRIC X B 7 T v 7 AFEREOEMIER I DV T AR O 72 5 O
BAl (e ved U m) WIMOBFIONTHRE L, ElEREE O mTRE 2 et Lz,
(1) SEhrdkE
EBRIEE O X A X 112Rd, BEIOSAEE 9.3 L OV 77 ¥ —% iz, HEO EH»5IR
KZEFA L, ZEEARTE OPEK A2 BABUKA R T oM1&L Lz, £72, SUSHE %4 120~200 rpm TR
L7,
(2) feakHfk
HROZAMERY BE=—17 L a—/ (PVA) BEHIK (4 mme) ZRISHEIZFRIER 20 %OEIE
THRIE L, F i FAKLBSGOGED GERMEE LIc 7 T8 v 7 AGea Gl & L THW,
(3) HLERBEK & Efis vk
JFUKIE NHaN 2 EE 50~120 mg/L, NO2-N & 50~80 mg/L DI RLBEKZ W=, 7' r e
V£ 0.1 mol/L & 2 i 2 212 8.6 ml I L 7=, ZEENOIREIT 30 CIZHIfE%Z L. pH §lf#i3 7472
Drofo, HREREHIE 0.6~15 FERI O THERE S8, FUKIRERA NS AR AR ST, £o, ME
LA AT RHKITEN LIER L7 FL—2x L X > (Trace Metal Solution, TMS) 2 ffi & JFl/K
1L Z 2124 1ml T o@m L7z v,
o IEHASLA:
- U7 2 —55E  9.3L
- HIRFEHR 0 20%
+HRT : 0.6 ~ 15h
« PEERRRE © 120 ~ 200rpm
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< VEBE - 30°CHIE
- u A UERERIN - 2 B 212 3.6ml BN

B
M

) @ [m ] _®_ BRI

E—5—

ANFEK o
(o} Q
H fB{E (4 mm ¢)

1 SEERAE B

2. 2 AFEEEETOGEREAKLIE OB L

a PEFEIRIEBHENL DT > & =T 2R %2 100mg/L LA FICT 5V AT A0S L LT, ThE THEM
B LTy 7 AWK A OFERE LB K OB & it LTz,

(1) FEBILE

FBEBITMER VR 0 5 SO TR 2, 31T, HEE T o —XEM, il J Ok
NS5, £, PR B 2R~ LR O — 5 2 J5 58 S W72, B2 B L ORI O & /E13 1.3
L &L, EMTITHEIFAY — T —Hra T o7,

(2) Rk

TRMBRGOIEMGIREZ R Y =F L7 ) a—L (PEG) 2O LR Y~ TafEEELL, 3 mm f
IZHE LTe b O & B (FEHEEE 5 %) 36 L UM (FeHR 10 %) & L7, AX K (FedERE 5 %)
X, 7Ty 7 ZMEAERE LIZI51E% PEG 27 LR Y ~ CAFEEEL Y LIZb 02 Wiz, ¥, 7
Ty 7 AMRITHLEEEE 20 kg-N / m3 H1{K/d (272 % £ THRFEKTHIZE L- b0z vz,

(3) falBEKk &R

JFAKIZRIIER O RAYSS (BKS) O#EKEE/AK (BOD10,000 mg/L, NH4N1,500~2,300 mg/L) %
E L7, KX FL—RA LA v b (ESE) ik L HEIZS T TY & LT NazHPOs « 12H20,
ZUSINU7T=, #izsefli%, HRT 24 h, 25°C, 8% 3~6Q & L1z,
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C 1. 3Lﬂﬂ§1§

X5 KB KA D ALER SEBR A &

2. 3 TIEy I AMOMBBEO BRI
(1) BE BB ORRS
HEAMEE (TOMY /1T UD-201) Zfifl L. AZEAEIIEE ORBEREEN O R D
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BRELIZT TE Y 7 ANA T T 4V AOBEFRIC L 208 %1T>7-, 1min, DUTY 100 D5 F T,
7% OUT PUT 1. 0.5, 0.5 L F &R 52 & THIAEME L7z, £72. OUT PUT 1. DUTY 100
DM T T, PR %Z 1min, 2min, 3min &£ X 5 Z & CTUEIREM 2 MEt L7z, o CRRBIXBAISEE
EEA L TR LT,
(2) DAPI 5 XU CFDA (2 L 54+
OUT PUT 1, 3min DG CTHEIRALEL 21T > 1= HiKk % | Bk % Y43 % -Bacstain- DAPI solution
&l & Yt 3 5 -Bacstain- CFDA solution C© —H#EYfa L7-, DAPI T LV Yeta 7= MR i sR /iR
bkt N CH@EEAE R L, CFDA IZ X et S oMl 3F ambii t T Tk z %45, ZoReE L
TeRARZ SO CBAMEE CRIZ L, i AE T2 2 & T, BERLIIZL 24 A — U THMAFER L TH2R0n
e L7z,
(B)FISH £ X B AT
BEWARWILD T FF v 7 ANA F 7 4 )V 2 OB ERLEZ ORI T, 7THEy 7 AL
W LE OO ERRZ R L, BERSHEOT T v 7 AFOAEGFEHERT 5720, FISH &I
K DRI 24T o T2, RATIZIZT T F v 7 ZfIE O 16S rRNA BRF 2R 5RAY 72 Amx820 38 LY
Nitrosomonas @ 16S rRNA i&{z 72855172 Nsol190 O 2 Fi¥HDO 7' v —7 % v iz,

2. 4 ik

(1) KEZHIIE

KESHTHEEIL, 7oE=7HEHR NHN), #HiEEESR (NO-N), fiffeitsE5% (NOs-N), 2%
# (TN, BREORAEKERRFE (S-TOC), W FiE#ZERkE (BOD) ® 6HHE L7z, T-N X
TOC-V CPH/CPN (TNM-1), BOD (% JIS-0102 [Z#E L, 4347 L7z,

(2) VT A 2L PCROWFHIE

THEY 7 AWENPAT D R P UBE TR BIR T hzo Blo 2B E U TUHIRT g 4720
O 2 e —# &~ 7-, DNA filitt 51512 MORA-EXTRACT kit (Kyokuto Pharmaceutical, Tokyo) %
WTIT5 72, PCR TlE7 74 ~v—%t K7 UV UBMLE tiERELE T (hzo Bf5 1 :hzocll F1 2- hzocll R2
2) &L, A% >4 — |k DNA % Uncultured planctomycete gene for putative hydrazine
oxidoreductase, partial cds, clone : TCU121201 (AB795271) (hzo &in =2 ¥ —llEH) & Lz, &
& B — R FEIL SYBR® Premix Ex Tag™ 11 (Tli RNaseH Plus)(Takara, Shiga) % vy, U 7 /L% A
2 PCR #£& 13 Rotor-Gene™ Q (QIAGEN, Germany) % H\ 7=,

3. MR
1 BRI T X —FE W T EMBEIETOT S v 7 AREBED
e o KBRS 28 D G

TN (&2%H) REFEOKRAZ(EZK 4IRS, EIEBEEE 80~100 A BT/ T TEREMEE DT
M E LIRS, D%, R ORI E> T, T-N BREFHEN IR L, HERIEEDN 3.15
kg-N/m3 + d 2157, BRZ NOoN/FRZE NHaN [E=1.0~1.8 L7220 7FE v 7 ALPHER S, 21
F CRRERL 115 CTITAEWIED RIBE LS < AMIEOTCRNREETH > Te, 77 v 7 ARBED EWIETE AL
L7ZERIE, 7 a B BRI L0 ERREME N EE L. AW R EER D@2 72072 L 52
L7z, F7o. A&7 NOs-N 28 0.2~16.1 mg/Ls & Felfyb 72 no7=, Ziud, NOs-N 287 1 B4
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VBRI X0 AEE LTCAERAREME A NOsiE L 417\, £ U7 NOoN 237 FE v 7 ZAUGIZFIH &
NI EHEZR LTz, ZORER. 7EF v 7 AERERMTE LT WEREEHER S IVERIBEER A T, TN
BrEHENE L EEZBND,

KWFFEDORE RN, T FE v 7 AWFEZ WAL T IEIZ 3BT 2 mERAEWIETE AL, NHa-N 2
£ 50~120 mg/L. NO2-N & 50~80 mg/L THu B A VA2 TNT 52 LIC KV EHRATE5 2 &
DR ST,

o 35
:::E
Z
=11]
&
pid
b
%
&
<
=
0o 100 200 300 400
FdHY (B

X4 TN FrEHEEORHZ

7y 7 A)ETIE ANHaN & ANO2-N OISHAK 1 1.3 DFETH D, £ Z THEER RN
ANH4N ZTOYANOe-N #5HH L, OIS EZK 51277, ROV TR L7 O HE ST 5B
fE ANO2-N/ANH4-N=1.3 ThH b, M5x L L, 7oy M3 1.5 ~ 3.0 108 L., HiEEEOHEEDE
BINKE o7, K5 T L iEsisE B SO A REEZEH LK 6 123, 72, F/KO NHasN
TR EE 7> O e O A pE R O BRI 2 B L2/ R bR, A SN MEE S B E X 0 D72 Wik Rz -
Teo THEY 7 ZAEOY 7T VZ A 5 PCRIEICK DFETHERZFR 1IRT, VT VE A LPCROaE
—HEMERELLT LY 78T, ARSI BICT—ZE2EET 5 TETH D,
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£1 THEYIZRABEDOY T KA LAPCRIEIC L AR5

iR B 4K it 22 5o U724 APCR, hzo
(H) (kg-N/m3/day) (= &' —/g-#i1K)
132 0.31 1.82%x1010
299 3.27 1.40%x1010
618 2.29 1.68%x1010

3. 2 AFGEEE T O G PERE KT O It 5

BPERIRFHRIE DT =T MEHR % 100mg/L LA FIZT D5 AT LAOME L LT, ZivE THEM
B U727 8 v 7 AEBE 2 0GB E LERIRBEK OB A R Lo, fER 2 7 (2R 7, i##iE 593~605
H H CTALEK NHa-N 9~40 mg/L . T"N65~97 mg/L . T-N [#%3R 85~97% & 157=, D 606~634
HEH COUIARNEN LT, DADRENEZ LI, 635 HEND Y Y ZIRINLT, 0k, WBKITZL
7E L 635~658 A HIZALEEK NH4N 20mg/L LL T, T-N427~590 mg/L ,T-N [ 73 75~85% % £57=,
660 H B IZAM 0.2kg-N/m3/day (2 _EF S Hi#ElL L7, QLPEK NHa-N 51~414mg/L (2L L, T-N427
~603 mg/L . T-N [253% 63~81%%157-, TOC/N It ) BHRBEROELZK 81T, JFAKD
LW F L OV TOC/N DRV SE FICHB W T, TN BRERBBGRG L 0 S MEE NG S, 2%
BT A EREOE SR (AX H55%) 2”9 5RT. RUN1~2 OB T FE v 7 ZEERNE
< 16~18% CThHo7=, TOBAMEMEMSEDL ETFTE Y 7 AFERMET L 2~6%272>7-, Th
5D Z LB A E O FEERE P TIL AR 0.16~0.18 kg-N/m3/day O#iH CiEizT 5 2 LIc kY 7Ty
7 ARGHELT L7228 BALELK NHa-N 9~40 mg/L 245, 448 B2 NHa-N 100mg/L DL FZEK T %
Rl L &5, Ko 2T LIBREFEAKICBWD CEIGO ATEEER 6 5 LRk Sh iz,
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BE (mg/l)

— [
[Nyl [E ] (l@mg L) NH4-N

r —————————— I -———= [ TN
S50 < %%E%%O.ng—.\nm:g %%E%rﬁo.lawp.lﬁkg—.\r_{m‘s - d %%E’%Tﬁo.?kg- R 10 =O—im3ER
N - L | | L | | Ll NH4-N
] ' QL
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- NO3-N
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L B
o
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B 7FE w2 AR ntEREEREG

100%
90%
80%
70%

£60%
5 50%
I 40%

" 30%
20%
10%

0%

RUN1 RUN2 =7 (grsRUN3 RUN4

9 TIHEvIAREER
RUN1 i##5 595~621 H H, RUN2 E#x 622~635 H H
RUN3 i##z% 637~661 H H, RUN4 E#x 663~684 H H

3. 3 T E w7 AR OMMESBEORBETHE R

(1) HEP BRI ORFT

TR AE (TOMY BT UD-201) %/ L7=#4. OUT PUT 0.5 £ 18 0.5 LA F Tl 1min
MG RAAE A S T > Ch, BEERIBZE S, —J5 OUT PUT 1 C 1min MO F 3 ALEE % 4
BT &, BMEBE T TAA A7 4 VARSI TWD Z E@igishiz, L L7225 OUT PUT
1 C? 1min 3 XU 2min OB ERABLTIX, BEERDBIE I NI, S OICHRIMEZEDZ L
4. OUT PUT 1 C 3min M OBHE R ZITH & BB T TAA AT 4 VAR FBEN TS Z &
NEZEESNT-, ZoZ b, K OUT PUT 1 LA _EC 3min B OF LI AT S Z &3, A4
TANBEDREEDL ZENTEDRERETHD EEZ DN, BERARNBEO WK &85 0%
DEEAEX 10 (2R LT,

G

10 AEEPRABL O A & H R ALELE O R
(a) AEFEP AL (b) HEE AL

236



(2) DAPI 3 L O* CFDA |2 L 5 Yutn

A AR DB O AFRHIE 21T O 1o DI B EWARLIRD T FF v 7 ANA F 7 4 L 53 L OOUT
PUT 1. DUTY 100, ZLHKH 3min OS5 CHE KL 21T > 72 E iK% DAPI i3 L OF CFDA iR
Z VT EREE AT, HOCEEMEEIC L 281224 1T > 7=, OUT PUT 1. DUTY 100, ZLFREF[ 3min
DM CHRERLIEZ LZFERIX, DAPLICK Y R ShFas a3 L& ZADE TR aR LS
FLTWZ b, BERAHEOEHKIZFETEFL TR, BEHLEOEEIZ X - THIZE
WUTehot=bE 2 BT, B&HIZ, 17 OUT PUT 1 UL EC 3min OB ERLIEEFT 5 Z & 28,
FRICGEZ D HZ A= D HONA AT 4 NV D ST N TEDRERIETHD LB 2
LT,

(B)FISH EIC X 2 #EfifbT

BEARNHEDT FF v 7 ANA 4T 4 )V AD FISH IEMNT OFEF 2 11 ISR Lz, ZORER LD
Merge Bifg A4 fL5 & FREAEN EMREAENNERD AL VAIZR > TND L ZANLBEINT,
Flo, REAENDOH, HDLWVITFAENLDOLDPBIES NI ZABFELTL, 20T &0 HEBFREARL
BOTFE Y 7 ANAETT 4 )V EANIZIET FE v 7 A & HLE Nitrosomonas 0337 L C0W5 L2 A
EENTNREMICHEL TCNWD E ZADMENGFET D B2 b,
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()

(a) )]

11 FISH EEITH B EIRRUER O T FF v 7 AL T 4 )V A
(a) 7y 7 ZAEHmH (b)) #HILE Nitrosomonasfitth () Merge

OUT PUT 1, DUTY 100, 3min OS5\ THEEIRALELZ U 72 B IR D FISH LM 21T - 7o fE R 2 X 12
(R L7z, K11 &0, DAPLIC L VR GZ{ToTob D & 77 F v 7 ARk L OMEILE
Nitrosomonas fR IR & T 5 & | 77 v 7 AW ERTREENLITZL RS, ks
Nitrosomonas % R kA E Y IXb TN Lo S v o7z,

A WAERIZ X 50 8% S T HE Yy 7 2AH & MLE Nitrosomonas WWFEEL, ¥FZ T FE v 7 ZAENBL

<IFAEL T,
) (c)

12 FISH E%1T - - 5 I ALFR% OB IR
(a) DAPI (BfeYeth) (b) 7FEv 7 AEHKM  (c) WL Nitrosomonas fitt

(a)

4. SHOMRIZEBIT D58

A al, FRFEK (NH4N 1,500~2,300 mg/L) %\ CTHEBRIKTE CTHLEE L 0.16~0.18 kg-N/m?/day
DOHFIPH CHEIET HZ LICR D T FTE v 7 ARKSHETT L7222 A KNHeN 9~40 mg/LA& 75, WLPEH
BENH4N 100mg/LLUL FZZER TEX 5B LA ST, £727 F1F v 7 AEOSBEC DWW T BES oI
WIZOWTHMETD D LN TE, ARSI DIZHHT 5L ERRDTETH 2.

EEBUN

1) JbiE sith, WM B, AR SR ENKERAWET T v 7 AFEREATRIEERZIE OB, HAK

VB S2d 52 MR (AEFLMIT, 2015/11/11-13)

2) Schmid M.C., Hooper A.B.,, Klotz M.G., Woebken D. Lam P, Kuypers M.M.,
Pommerrening-Roeser A., Op den Camp H.J., and Jetten M.S.: Environment detection of

octahaem cytochrome ¢ hydroxylamine/hydrazine oxidoreductase genes of aerobic and anaerobic
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ammonium-oxidizing bacteria. Environ. Microbiol. 10, 3140-3149 (2008)

Summary

Nitrogen compounds represent some of the most important pollutants in bodies of water.
Recently, a novel anaerobic process in which ammonia is oxidized to N2 has been observed. To
develop a livestock wastewater treatment technology using anammox bacteria for providing a liquid
fertilizer, accumulation and immobilization of anammox bacteria were investigated. Effects of
nitrogen loading using continuous wastewater treatment by immobilized anammox bacteria on T-N
removal rate were investigated. Continuous wastewater treatment using a complete mixed reactor
was carried out by a synthetic inorganic wastewater containing NH4-N 30-130 mg/L and NO2-N
20-50 mg/L. Immobilized anammox bacteria attached PVA-pellets was placed in a continuous
reactor. Synthetic wastewater was treated at 30°C and 4.3-8h of retention time. T-N removal
rate was 3.15 kg-N/m3/day. To apply a livestock wastewater treatment, a
predenitrification/nitrification system was carried out using immobilized anammox bacteria. The
livestock wastewater was collected from Ouki-bokujou at Jousou in Ibaragi Prefecture. The
livestock wastewater contained 10,000mg/L of BOD and NH4-N1,500~2,300 mg/L was treated
using a predenitrification/nitrification system. Influent was treated under a loading rate of 0.15~
0.2 kg-N/m3/day. Influent NH4-N could be removed to 100mg/L or less and the nitrogen removal
was 90%. The present method with immobilized anammox bacteri is considered to be feasible for
the livestock wastewater treatment. As the second purpose of this study, method for optimizing of
dispersion of biofilms formed by anammox bacteria were investigated. Under the use of an
Ultrasonic Disruptor TOMY UD-201, condition of “OUTPUT 1/ TIME 3min” was the optimal for
dispersion of the biofilms. Result of the DAPI-CFDA double staining method revealed almost cells
were still alive and FISH analysis indicated both anammox bacteria and Nitrosomonas were

coexistent.
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