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Introduction

As one of the symbolic features in Charles Dickens David Copperfield, exclusions of sea
and wander play the substantial function in the novel. Generally, they are the symbols of
negative impression such as death or homeless. The effect of these symbols, moreover,
influents the villain characters mostly, and it can be hardly considered as a coincident. While
the book was published in Victorian era, it was catering to the audience who support the
value of family. Through the exclusion some were sent to other continents, which complete
the harmony of the main society. The thesis will examine the relation between exclusion and
family-centre value, and the part the narrator plays.

Chapter 1.

In David Copperfield, sea was described apparently as a symbol of death or social death
by the associations with exile, immigration and several accidental deaths while John Carey
took it as a ‘shadowy symbolic sea’. In fact, Dickens applies this concept in several of his
novels, usually on the characters who are not suitable for Victorian society. The only chapter
depicts the detailed sea is mainly about its ominous image, which confirms its negative
position in the story.

Another symbol of exclusion is wander. Railway system was excluded from the plot while
in Dombey and Son it shows great affect in character behaviours. It could be a method to
introduce the readers to the topic of wander, and from multiple angle it was described as a
romantic, picaresque icon. In addition, wander is similar to the sea, and it happens in the
scenes that characters need to escape from ongoing predicament, in particular, domestic
troubles. But James Steerforth is an exception for his desire of wander was driven by the
protagonist.

While many of the female characters are described as victims of exclusion, Steerforth
also plays an important role relates to it. His individuality was established on the separation
of almost all the main characters, in brief, excluded from others for his strong desire on
voyage. On the other hand, Uriah Heep and a servant of Steerforth appear to continue their
lives in the society; it is a reflect of the Victorian value, and that is why they keep the desire
of marrying a woman and maintaining their social status. However, Steerforth has no choice
but to obey the rules made by the protagonist—he adheres to the symbolic sea by various
chances. And even his death, which takes place on a wreck, is a proof of his inseparable fate
with the sea. All of these evidences indicate his feature of an opposite value with family love.



And people like him were abandoned by the main value of Victorian era by several methods
affiliated to the symbol of exclusion.
Chapter II.

If the domestic life becomes the centre of society, then the unpleasant bachelors should
be excluded from the main plots. People in David Copperfield who own good fame, for
example, Dr Strong, is arranged to getting married; and other ‘endangered men’ were put into
some equal situations. But the deviant husband-wife relationship confuses the protagonist that
he could hardly deny the domestic disharmony. Again, as a villain, Steerforth performs
another function on this topic. He is the destroyer of ‘houses’, especially after the protagonist
blends three families together, Steerforth’s destructive behaviours, or his merciless feeling on
families lead to the broken ends if homes. Furthermore, people who lose control of their
family union also lose their happiness. On the other hand, men who are as cold as Steerforth
can still maintain their respectable position if they can demonstrate their ability in their own
homes. Moreover, their disability on emotional connection can be remedied by other family
members like the mother or the sister. But different from the male ones, women are in danger
of being abandoned if they are unavailable to complete the family lives. The narrator’s wife is
a typical case on it. And women who are despised will confront with a much more abominable
treat.

On the contrary, Steerforth shows another extremeness in this issue. His relation with the
protagonist displays a stage-performance-like one. His desire on conventional life is shattered
with his villainy, but still can be explained that the behaviours were manipulated from behind
the scenes nonetheless. It seems that his nature is not merely a reflect of himself but a
transformation of the narrator’s inclination. And the romantic love happens on him also shows
one side of the problem for its inseparable association with family life, even sacrifice and
cruelty become the usual theme of it.

Chapter III.

Compare with the exclusion and family issues, it is obviously that family value owns the
power of exercising exclusion on characters. The one who ties up these two elements is the
protagonist David Copperfield. His narrative ambiguity was mentioned by many criticisms.
Such as Steerforth and Heep, the most typical villains in the novel, their prototypes are in the
Bible. But different from David Copperfield, the relation of them and David is an entirely
upside down in the Bible, even the resemblance between them can be found in many chapters.
Considering the main value of the novel, David may use Steerforth as a treacherous one and
idolized him, while he treats Heep as an unendurable double of his exclusive concern with
money and social status. These two characters display the narrator’s true identity of an
unreliable figure. His love and hate are the reflection of his stiff support on Victorian family
value. Exclusion, which becomes a method and also an excuse, to help David relieve his
anxiety on rebelling against the value. For this purpose, he even attempts to play the role of
death.

Conclusion

The conflict between people who go against family and Victorian value causes tragedies
in David Copperfield. And the protagonist uses exclusion to reverse the anxiety by sacrifices
the maladjusted people.
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Girbe SO LhDREHEARIG)IE MCF I 2ADBFELZLIZBIT 2HMEH%E KD, MCF T 25/
T AHBEMEAMID ) Z B b L7z 72, WiET-Z 63 ) OMEREICHIE L 22k o8 AL 0 &b %
Fig3lZmd, EHEEZI 1B EORMEELEZ LTF I 7I2LTWw5, AEBROM BB VT, i
B EFHIHEC MCF T2 & > TRl S 2 BEf R AR D S ERA LTV 5, MERBICHE D f3ED
ERICE D EBNOTRAKOME L . HAFFILET 52T TORMBEILTVWDLEEZ 515, FigdlZhl
R T ONAERE ] 2 26 S 272D MCF T 2B 3 2 BEf & A Bre ) D& L% "3, MCF TAI2K %
AR Z205s-w. 5s-w, 10ssw & LTRLTW5S, Wiz T0@EB)Z05s-a. 5s-a. 10s-a & L. £ D#E
HTRLTWVWS, TDE E100% TRELZNEHRTEFHIREE 2D, AMBEEORLZLENTTH-
TdH. FNUTHEY MCF I A2 X 2 BEfIE ARSI DELIEER > TWAE I R0 b,

FighZ & MR BT 2 MCF T2 0R& L. BEERERFO BRI, PIV 5 5 Kb 7= BEH & A Wi o
H&. miEfoEEE OMEMBEZRT . BIERAERTOBBRRN2 OB S ARSI v o
FHIRS RATARAE T B 72, MAHZED VIS EN & —F /DS WRER E 7o 720 FMEREFNZ D W T &
05K N TX357EN., 5 BNE TIE285 N, 108IM#E TI1E338EN L o 7ze —H TPIV
O WRIFHT A © SR od 7= REHT & A WIS X85 BN L %2 ), MCF T2 PIV X 0 HAHO XL HVRIE W
WRLLD, HANOBREEO R S DR TE 72,
5. WE

AT, WARDOREREANIG ) %2 FfkZ MCF T2t V2V TEBTLZE2HME L, [
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. MCF T2 DRIAANDOBHEESME SN, PIVRMlit ¥ 205 2 DM LWRETOBEN L
LYV THNEETH B LIRS,
EE AN
(1). WP, TRy MIBITSEMCF T2 2 LN ERESECI2H Lty ¥ v 7 ik, AR

AEM %24k, Vol25. No.1 (2017)
(2). BHFRHE, REA M, RUFH, BMEERERICE A2FEENZITTLLLEAM L ERATE 248 5 kR il &
MCF I A PROM B I b 54 Ao U —dsE, FBJ1%. Vol.12, No.4. pp.302-307 (2012)
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1. (FUBHIC

WAE, Fa =24 &0 3WICH ke ¥ A 7 LA OHRE T A0, BARITHERO FZHAL IR FFED
HEDHLNTWVE, BRARMTELZEZHIIB VT, BRRITEBEHNE— 7 3BAEOBLX A HEEHE— 5 Ol
N (15~ 20kW/kg) ORI SHEOMIIEBENRRKDONDL, FI T, BAZBLARITEEB I E— 7 0EE
AL, RHOEEABLEARANREEZ, T4 YV ABIINMEEOBHRAILIEHEAICL 5 = 2V F—LHEI %
I ROBHEALIRE ST —F (MRCM) DOfFEZ1T->Twb, AT, HERLDOMEERELLR
RO E AL TF VY VTX Y v 7% 47 MRCM (7F ¥ %)V MRCM) ZX5IC L., ALY E—%
B2 BT 5. $720 TF Y vV MRCM ORBUC & 5 E— 7 HEADRE, RO HEEZBRGEL, Wo5H»

29 5%,

2. EHAHEEAT—4DRE

X 12 MRCM O &K %R, B@WALIRBEEE—52 0
FEHI, FHEROMBRIC T ANV —EHREMNTHLTL L
A BENEROEBA LIRSS AR 2R L2 XE—-% T
Hbo 74XV ABNEEOBRBAILIRES L&, XEMa
AN, ZEMIANVERFICHIRSEL2ETHEIOL
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BERESE & E T I OB A LC F4R12 & ) AMITH S L.
WA M OB & 7 B0 VIR T RIRMIC T AL
F—EBWPWREE EZ DN b, FEET-EREE, B T-A5
FEAEBROEBERTHIRET L L)1, Az vy o4z
BLWMEIZHR T D, 22T FETHBEERE R, W
L A T .4 S AN I B G i B4R A B S IV i s 3 T
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3. 7Ex 4 X vy THERALEREEST -4

%7 F v VMRCM 32, 4. 6. 3WOHEK &
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Fig. 1 Principle of a magnetic resonance coupling machine

L. BEIC L 2R 2L 2 AT 350 M2I1TRT 2, 4, 6. 8WMOu—SHiEL T2, $72, X1
DIFFTET VDT ERT o W BREMDOT Y X7 5= X AL VEBEETIVTH—LT %,

Table.l. Specification of the axial MRCM

Phase/pole n 34 36 s
4P Outer diameter of stator 200mm 200mun 200mm 200mumn
e
Stator Number of slot 3 6 9 12
Number of tum 360um 18um 12mm Sum
Outer diameter of rotor 200mm 200mm 200mm 200mm
Rotor Number of slot 3 6 9 12
Number of am 36um 18mum 12tum 9rum
GPole SPole -
Effective length 30mm 30mm 30mm 30mm
Fig.2.Analytical models of the rotor T gt 3 : : :
. . i~ H mm mm mm num
with different number of pole i d

4. 7% v )L MRCM OERSM

NS, PURA REFEEBEBRIYAEN Y 7 b JMAG 2T 3RICETFIVIC X BIEIRN 2147 o 72 BEdsE
BRI L D KBWDA V772 7 v A%RD, IEF v 83 % VAREHT 2, oI, BHLEZFy Vv v
A% E— & OFFT ISR L C, MRS & 0 B2 55, B, BB CRERIEEE L 4
Vo F72. E— 7 HREAEIZIRNTE & RN T 2o BR SR 2 B e v Rl B RN T B,
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AR OMIIE, BREELIOA/mm’ S P8 L2 Ei165Arms O E B IE CTERE)§ 5, Mlifizd B 2 100000rpm
LED, BIFHEBEBETRY)OMEAZILICNET LI E T, T JFEHEZ 0~ 1000Hz DR TEIL S, &4
1B B3 ICHEMEIIH T 23R FHEHIEEEZRT, RI3 (a) 6. FHEETFTVIZBWT MV 7T
RO R T L LD b, iz MEBPL L RBICON MV DEIVNS S BB ENbh b,
3 (b) PORREDHLZ TR FEBCTRAMZRL, ZOBRKT LT OFMHRETE L, FHEEDRK
B E O MW EUZ50Hz TH S,
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Fig3. Slip frequency characteristics for different poles
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ABETTIE. AT TV O EBIFEIC O W TR S T IZ, BIRBEI0A/mm*D 5 Pesg L 72 e b it
165Arms O EBMIRTHREI 2%, HEETFMZE 3 (b) »ORDEERFE L & 55X FHIEEKS0Hz OfTY
XY B EREE TV, BEEEROZICEDET, METFWOIEF v Y ¥ v 22T 5, K4
(a). (b) CERBEIOA/mmBEOH B ERREZRT, M4 (a) 5. EHEEEFEZHE100000rpm KO AH S
1 2 EF N T21IkW & 7% ) MEFNDORIMGE % B. 720 M4 (b) 25, A MEEE D EF I
MELTWL ZEbh b, HEbiER T, BBIZE 2EOEIZDITHTH Y., M HEE100000rpm T
1 2 BOFIZRIT1% &% B 2 EDbh b, IR IIEOER4143Arms (BHEE2A/mm’) O EBT
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Fig4. Motor characteristics in states of resonance for different poles
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AR TRHTTADT F ¥ ¥ v MRCM DFEARNRFE & WU X 2 B2 B L7zo WAMEHE X ) s bl <
F. BB X 2EDOEZDTATH Y, HfEEE100000rpm Tl 2 MORFRIZFIT1% E %D Ebho
720 REIIHT B, 2MTRARLE LY, BEPZL L2 EMNIIMETTLI Lol 2ME—
YOMNEEZGENT 515 ~PBkw/kg &b, TORNE, 7TF ¥ vV MRCM ZEBRARITETEREN L E
M (10kW/kg ~ 20kW/kg) DA ECHEITE % 2 LRSI N7z 5. 7F ¥ vV MRCM ORI
THE—IHEORBELET) PETH S, £, MERZZELZRE 2TV, MERICET 282G
TETETH S
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(1) K. Sakai, T. Akiyama, and K. Takishima :“Basic Characteristics of an Ultra-Lightweight Magnetic Resonance Coupling Machine with a
cage Rotor”, Speedam 2018 (201846 H)
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1. W&

LB I N7 57 2 ViF, BN, BB L OCRNEEMENLZ LS, RIS —H
EMER T AN F - S E R TWwE Y, v VES—K Y (BLF MC EWaEE) 213, fr
BT BTN =T L7 LT 2 IREMETH 5. 500 nm LT DT 4 Y€ ¥ Fighi 1
2L LT, ZORMIHHIRF 7 % (Carbon nanofilament; CNF) 29K ETAHZ LI2X 5T
BIR%E ¥ sp-sp REBEMBTH S, ALY 4 YT ¥ FERIICMESE 2L, BibkEE
HMBOLRE ¥ 5 Z L TCONF 2 EL. MC 2 oMb, SR ICIZ, Fe. Cov Ni D X9 %%
BE&ERRLENOOL RNV SN 5, SR OWELAIRE, KSRER X7 2
REDBERFMICE D ZRRMEZMED 500F. CNF O EZHM T2 Z 2 Twd, fl
ZAE, MR NI Z W24, CNFsi@h vy 7RO 757 2 2 3ARREE L, ToRE
W& o THHEIRIEE Z B L CTWd, 2D, CNFs BB DO TS 72 vy VBHFRET
BN 2 I 2 A5 57 Soxy VERERES TR RO Q&M Ol A b
LTS ALY, HlME L) bERBEEREZETVEY, CoMEZFILT
572V VKA GBREZEBEATLIILEICED, MCOH -2 HEER TSNS,
BlZiE. N. O, SZEHELHRELOBAICK ) REANV A ZAHIENITRSZ LT, KBEPo4s
BA A+ v L OMEERTIBESREIC RS L EZTwh,

ARFFETIE. MC ISHLLELE X OV R L 2 47\ MC O KL 56 2 A 72,

2. FEER

il AR IR 7 A Y BV PR T2 W, SRBEICI D2 MEL 72, MCoOHKIE
Table 1 D5MTIT > 720 KESUSI I T OS5 fF 525 % v 720 MC OLALIIE Table
2 DEMTIT o 7o ALFMIC X ZHRIEDOHEERL 720, AW Z KRG L. 80C Tzl X
Bize WDz, KEAE T TMC ZMES 2 5 MBI S 17 5 720 LA X 2 KB E
NDEERRANRDL 120, oMW OV TERRE B (SEM) ZHWTBgL,
KM OALFIRE I X HOEE T-006%E (XPS) 2w THR7, BALIELZ 4T - 72 MC I22WT
. BRIESAANEEEIC X ) MC KMNOMEEAERIEDEREZIT- 72,

3. HER

XPS € D5 H:, BRILALPE %2 4T - 72 MC @ Cls A2 FIVik. as-grown X U & PflIEAVK &
Ko TV EWVdoizs Fig. 112 Cls AXRZ MIVIZxT 5 Ols AXZ MVOREK O / C
T BALMLPEZ ST 572 MC @ Ols AXZ hViZ as-grown LT O/ CAENI &35
olz. BALMEEE D MC Rl IZBILE N Twb EE 2 5hb, HNOB X O H,0,% H 72l
BALIC R TZAHF450C TE L 725 MBI D O / ClE3mEd o 720 BALLBL S0 7 5 MC
® SEM BIZ R % Fig. 21287 B LD MC X, as-grown & FERIZERIRD AV HERF S
Tz, EEROBILZTIE, WAHBILLEE O CNFs ZWFh b S 2 /L TBY.,
as-grown & [{EDEREZ R > TWEH I EDPMERTE s — ). [MBILULILHE O CNF XX
FICaRT L I WTBRBEIC X AUIMIERA L D £ K R ze HNO,B X O HO, % i W - A ERb I &
0. CNF O#HMEIREREE X O° CNF tHE ORI E 2332 & 2 S BILUE 52 3 TE 72,



Table 1 MC D&% EM:

fiE AL Ni (5 wt%)/ O-dia. Ni8Cu?2 (5 wt%) / O-dia. Ni8Zn2 (5 wt%) / O-dia.

fidy 1 Fc 100 mg 100 mg 100 mg
ARG E 550 C 600 C 590 C
A REER] 180 min 180 min 60 min
e H A CHs4=30sccm CH4=30 sccm CH4=30 sccm
Table 2 MC OAb22LBE S 0.14
= H# 1 i B K NH4HCOs, (NH4)2COs3 0121
(We< ¥, MC/ 1:0~1:300 01|
7k?’p*}§ﬁ;) K E o 0081
B 18 110°C~200°C S 0.06|
Bt R ] 1 h~25h 0.04]
[ filf I 3 36 HNOs (13 M, 6.5 M, 002|
(kB % 0.65 M), H202 (9.8 M), . |
=39 NaClO gown TR T sl
FUSWE R, 608 80T po 1 Mc o xps aas b
B I ] 1 h~24 h, 6 hx3 [fA]

WmEER (Ols / Cls)

HNO,fL#f

H,O, AL # |

Fig. 2 MC ® SEM {4

(%% k]

1) D. R. Dreyer, et al; Chem. Soc. Rev., 39, 228 (2014).

2) K. Nakagawa, et al; J. Mater. Sci., 44, 221 (2009).

3) K. Baba, et al; Trans. Mat. Res. Soc. Japan, 42, 51 (2017).
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1.13U®IC

HARIZBU AP LB EE & LT, ALTEBAYK & Wb Tl RIPE K LBLiG % T 5
TAKE. ALRBEAVN S W Tl s B AR PR LB % © D 2 LR O 258 L Tw 5,
BRI R REED S OETEPEIK 2 BB IS TS AR TH Y. FUHTHRZET, KT
ThAHHBMITTHEEHEZIT) & THAEFNICEERKE L TAIHABITHE L TWw b,
BIAE, BLROMEHEICREEZERA VSR TS DS, KR 2HMEOZILZZIT5 L.
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Summary:

Yttrium hydride (YH,) has two properties in three different phases. The metallic a-phase
(Y), metallic f-phase (YH,), and the semiconducting y-phase (YH,). Depending on the
amount of hydrogen, the phase and properties of YH, will transform as shown in Figure 1 [1].
Palladium (Pd)/Nickel (Ni) was used as a catalyzer film for supplying hydrogen of Y, but
Pd/Ni cannot hydrogenate Y at room temperature [2]. However, I have used platinum (Pt)
as a catalyzer film, which enables hydrogenation even at room temperature [3]. Focusing on
semiconducting YH; I consider that it is applicable to hydrogen sensors. Their physical and
optical properties have been investigated [4], but electrical properties have not been
examined in detail. In this study, I aim to fabricate FETs using YH, film and to characterize
their FET characteristics.
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Figure 1 YH, properties.

As one of the methods for characterizing electric properties, I fabricated FETs using YH,
film. The FETs were fabricated on SiO, films. The Au/Ti source and drain electrodes were
deposited by EB evaporation on SiO, films. The Pt/Y layers were deposited afterwards by
sputtering over the source and drain electrodes. The Al gate electrodes were deposited by



resistance heating evaporation on the back surface of the Si substrates. The FETs were
electrically characterized in hydrogen and nitrogen forming gases at room temperature using
a semiconductor parameter analyzer.

The I-V, and 1;-V, characteristics of FETs demonstrate that they are modulated by gate
voltage. However, their FET characteristics are different from those of standard
semiconductors, and they should be investigated in more detail.
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Wb, TD7%, SBIZ X % Caco2MildD LD %47 - 720 WST-8#:12C cell viability % #ll%E L.
SB O IEREZ G-l L7z ZD%. SBO, 0.5 1 mM @i #lZ T Caco-2fla %2 96, 120, 144 h 5538 L.
ALP (Alkaline phosphatase) activity 3 & 08 HSI (Human Sucrase-Isomaltase) mRNA 3¢ 3 & % f##T
L 7zo ALP activity & Colorimetric Alkaline Phosphatase Assay Kit (2T, HSI iX RT-real time PCR
WZTRENT L 720
@ “L" 2 X 25 LRz M~ 32

DIZBWTIER L 725b8 Caco-20 “L" 1233 5% 4 M A4 VInEZBET L7z, SB 1 mM UH#%48
h 5348 L 7251E/ Caco-2% “L” 100 pug/mL ixINEEHIZT24, 48, 72, 96 h Hi#Z B W T, K ER
TRUAZMESEE Z EPHRESINTWS TGF- 41, BMP-1, IL-11, LIF mRNA 53 & % RT-real time
PCR & THAT L 726
@ BT 28 AR EZ A L7 “ L O

SB 1 mM ML¥#£48 h ¥i#8 L7z Caco-2 (4EM Caco-2) #100 pug/mL “L 7 MK TI6 h Kizetk.
ZORELEEHEZHOCTEFMBZREZEL, “L" OB 2R L Mo 0P E 13 Normal
Medium; NM. Caco-2 Supernatant with “L”; L (+).without “L™; L (—=) & L. ¥ELERNEL.




3. 7. 14, 21HERAE L7720 HEICHYS 35 LOX BXU, BFEMMLsb~ — & — Tdh % Osteocalcin
% collal, Runx2® mRNA %€ 3l 1% RT-real time PCR IZ T. LOX activity {Z Fluorimetric Lysyl
Oxidase Assay Kit {2 Ca#Hili L 72

@ B LRI 2 A U7z “ L7 D5 s B HE D 3BT

@& FARIZHLR Caco-212xf L “L” ML %2475 720 F 72, OB TLR (Toll-like receptor) 1/2
FlEH TH %5 Cu-CPT22%1 uM Z &M L. 144 hJE# L 720 Hiwv T, Cu-CPT2R "L % & A7
Caco-255#8 Fi % MG63IZLEE L. 24, 72 h 288 ® LOX mRNA 3l % RT-real time PCR (& TH#MT
L7
® % F R AR 2K o LOX G PEAL B - D fAT

@& MBI LR Caco-2i2xF L “L” LFREE, 144 h 353 L 72 LOXIGMLR & LTHE S ATy
% TGF- 1, BMP-1®DZ %Kk E#] (5 uM SB-431542, 1 uM UK383367) % ¥ EikichiZ. MG63IC
WUBR L 720 JLPRE%24, 72 h @ MG63I23B1)F 5 LOX mRNA 33 E % RT-real time PCR, LOX activity %
Fluorimetric Lysyl Oxidase Assay Kit {2 Cafilli L 72,

(RS - 58]
(@ Sodium Butyrate {2 & % Caco-2fli b D #eat

SB 5, 10 mM (2 CHliaf &2 R L7z72%. SB 0, 0.5, 1 mM iRINKEHC & 996, 120, 144 h ¥53 L.
SB DAL~ DR Al U720 ZO%SE, ALP activity 3B & OB REAERIC ER- L2—J5. HSI
mRNA BHIZRES & OB RIEGEN 2R 2 R Lz 72, MOBEICBWTH SBEERAE M
WD EIRICZEAL T AR TR SN2 SThODOHFRL D, SB 1 mM 144 h §53#4H12 T Caco-2d
MEFBEEIND 2 EARBENT,

@ “L7 I X 1545 LRz sk~ 0

FHEMBCBT 2R EZRESEL I LAHE SN TW S TGF- 1% BMP-1, IL-11. LIF ®
mRNA ZEHEIE “L7 024 h 22572 h OBICBWTAHRIC LA L2 L MR s iz,
@ AR5 5 B4 E AR A A L7 L o5

MG63/I 22 B1F %5 LOX mRNA FH R 1Z, FATM2E1C—3 L T Caco-285 28 Rl LB o w1121
LOXmRNA BHEN LA L. ZOBREIEEHBIKAMIHA Lz 72, L (+) I ZKUARFICH
WTAHRBICHWREBREZ/R L7, LOX activity ¥, mRNA ZHE L FH U X 9 I EiFLHEEZ oMz
BHEP LR L. 2O%RITHBRGRICRAEIN 2R Lz, T2, FUHEFRIZBWTL (+) ¥
WZE W LOX activity 78 L 720 Collal mRNA BB EIZ, WIhORIIIBWTH Day 1 2¥ - 271
H RS 2 3 % 7% L 720 Runx2 mRNA g Z, 2RI —B L7 -7 3#ohid o7
Osteocalcin mRNA B R IR BRI BR LA ZR L2300, FUHRFRICBWTHETS &L
(+) TRIEVWEHBEZR L. SNOHORRE I D, 553LR! Caco2fIfEIC “L” Z#IN$ % 2 & TLOX
@ mRNA BB X OTEEIMRES NS 2 LEHARB I N,

@ B LR AR 2 A L7z “ L7 5 i & BEHE D T

SALRY Caco-285 2 FIE T2 h M L 2L (+) #IZB VT, Cu-CPT22& o LA X 5 TLOX
mRNA BHEPRPBEM Z R Lize L7zd o Ty “L71355bH Caco-212 %8l 45 TLR1/2 %4 L T
MG63#iH2 D LOX mRNA % L5 S & 2 WHEMEARIR S vz,
® A% LR Rk B S LOX ALK T D f#T

@EFAREIC, LM Caco-2K538 FISMLEI72 h O L (+) IZBWT, 1 uM UK383367 & O ILMLEHIZ
X5 TLOX mRNA BHEVPHE LWV Z/R L7z —FH. 5 uM SBA4315427& I & 5 LOX mRNA %
BHANoORBEIRON LD o7 TROHDOFER LD, “L7 135 LR Caco-2ll g ik @ BMP-10 2 1 X
D MG63MIL D LOX mRNA HEB X O LOX G252 L ARIB Sz,

(s
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Introduction

Identity is defined as the distinguishing character or personality of an individual
(“identity”,2020). Various characteristics such as cultures, languages, races, religions and
many other differences are one of the elements of identity. However, the identity which a
government pursues is slightly different. That is national identity which is defined as a sense
of a nation as a cohesive whole, as represented by distinctive traditions, cultures, and
languages. To create a national identity can be necessity agenda to build strong and
flourishing country and keep in peace. Many countries seek for making such identity to
improve their nations and to protect their country. Malaysia is one of the examples of them.

Malaysia is known as multicultural societies in which mainly three different races live;
Malay, Chinese and Indian because of the immigration controlled by British during the
colonial period. Although they grew up and went to school in Malaysia, they belonged to each
ethnic group because of the education which was directly related to local country. To solve
the problem on national integration, Malaysia have regarded education as a crucial institution.
Therefore, the author pays more attention to education policies mainly focused on the
fostering of national identity, aiming to search on whether Malaysian government succeed on
growing up the citizens having a national identity through education. My objectives are two;
to search if the education system created by Malaysian government plays a great role in the
creation of national identity, and to search what elements have great impact on it in detail. To
accomplish these objectives, the author analyzed present information obtained by means of
the questionnaires utilizing google form and finally conclude her research questions through

comparing to government’s policies and referring historical backgrounds.

Research Method
56 Malaysian students who have been educated in Malaysia are participants in this

research. This means the people who had spent the school life in primary and secondary



school in Malaysia. A researcher targeted Taylor University students because she had studied
abroad there. The terms of survey was from 13 September 2019 to 14 October 2019. The
number of questions are 23 including the background of participants such as school types
they went and languages they spoke, and the country and the reason they have sense of

belongings to, and their opinions of multiculturalism and Malaysian education.

Result and Discussion

The survey showed
The reason they have sense of belonging to

. . 0 .
Malaysia (multiple answer allowed) 94.7% of Malaysian students
because of education on history in.. S— 19 have a sense of belonging
because of economics education = 7
because of education on government s §
because of education on religion = 14

to Malaysia even though

S because of education on language e 19
3 because of my birthplace 50 there are the different
& bacause of my living place 49
because of parents’ birthplace 31 . . .
because of parents' language === g ethnic groups 1n this
5

because of blood relation with Malay ==
not Malaysia ==

o a0 a0 s a0 s e research. The reason for
The number of peaple / 56 their birthplace was

87.7% and living place

gathered 86% of their votes. From this research, it revealed educational reasons which author
predicted they will have a great impact on national identity wasn’t strongly related. In
addition, it’s difficult to regard birthplace as a most effective reason to make national identity
from my historical research on Malaysia, which showed people in Malaysia used to have less
national identity even though each ethnic group was born and lived in this country because
they didn't communicate each other and lived separately. But now, it can be said the
government succeeded in promoting national integration. What's the differences between past
and present? The hints are in my survey on multiculturalism. In this question, all agreed with
multiculturalism and they all think it’s crucial to embrace and understand other cultures and
races for their harmony, peace and improvement of country. These situations showed the
differences between past and present are whether multicultural understanding prevails
among Malaysian citizens or not. In terms of present school, it provided students with more
chances to communicate with people of different ethnic groups. Shared language helps them
communicate more easily. Through communicating with people of different cultures, they
learn a multicultural understanding, and then, they got a sense of belonging to Malaysia. In
conclusion, Malaysian citizens established a sense of belonging to Malaysia which thinks
multiculturalism as their own culture by promoting multicultural understanding. Education
played a great role in providing them with opportunity and methods to communicate with

people of different cultures at the purpose of creating multicultural understanding.
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Recently, the number of tourists in Japan is increasing dramatically. According to data
from JTB Tourism Research & Consulting (2019), the number of visitors in Japan increased
from nine million in 2012 to 30 million in 2018.The Japanese government is trying to increase
that number to 40 million and the amount of personal consumption from 150,000 yen to 200,000
yen until 2020. In a breakdown of the amount of personal consumption, the value spent on
services when traveling to Japan is extremely low in comparison with other countries.
According to data from the Mizuho Research Institute Ltd. (2016), increasing the consumption
of services is necessary to reach the 200,000 yen target until 2020. According to research from
the Japan Tourism Agency (2019), one thing that tourists want for is authenticity. We can
assume then that, if tourism-focused services in Japan can provide their services in a way
that is perceived as authentic by users, that might help increase their revenue and

consequently, the personal consumption of services’ totals.

The objective of this research is to clarify what is perceived as authenticity by foreign
tourists in Japan, on the occasion of service consumption, as well as to verify if factors such
as the visitor’s country of origin or the type of service being consumed can generate any

difference in their perception of authenticity.
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In order to achieve that, this research employed a part of the standard for measuring
authenticity developed by Tanaka and Sasaki (2016), which served as the reference to

elaborate the questionnaire answered by tourists in Japan.

The reasons why this scale was chosen is because, since we have aimed to measure
authenticity for services which have not been discussed before, we have considered Tanaka
and Suzuki's scale to be the most suitable, when compared to other measuring standards, due
to having been originally developed without limiting itself to a specific kind of product or
brand to be examined. The services investigated in this research are Kimono experience
shops, Owl cafes and “Real Life Superhero Go-Karting” experience, since these are among the
most popular services for tourists in Japan, according to Trip Advisor’s 2018 ranking for
service consumption by tourists in Japan. Another reason why these services were chosen
was to examine the difference between them by using the Real/Fake Matrix developed by

Gilmore and Pine (2007).

The survey was conducted for both tourists who had just experienced each service, in
loco, or by contacting those consumers through social media afterwards. To conduct the
survey, the questionnaire was written in English, Korean and Chinese. As the result of data
collection, a total of 142 responses was obtained (62 for the Kimono experience, 58 for the Owl

Café and 21 for the Go-kart service).

Out of the nine factors originally selected from previous research for Factor Analysis,
which were History, Reliability, Uniqueness, Quality, Fame, Design, Manufacturing method,
Value and Usability, ultimately only five of them (Fame, Quality, Reliability, Manufacturing
method and Reliability) were extracted. In addition, from the results of ANOVA, we have
verified that there is significance in the variation between services and between nationalities.
Specifically, tourists from China, Hong Kong, Taiwan and South-east Asia evaluate fame and

reliability with a higher degree of importance than those from Europe, America and Australia.

In conclusion, when tourists in Japan consume services, they feel authenticity which are
like fame, quality, reliability, design and usability. Furthermore, there were a few differences
between services and between nationalities. Accordingly, companies which offer services for
tourists in Japan could consider how those authenticity factors can be included in their
services. If their target-group is tourists form China, Hong Kong, Taiwan and south east Asia,
for example, these could focus on emphasizing fame and reliability to better cater to the

user’s expectations.
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1 Introduction

Singers and brass players can control their musical sounds in a wide range. Singers use their vocal cords for
their voice, and brass players vibrate their lips to play their instruments. Without their instruments, they create
controlled sound, the buzzing, with their lips, and it finally becomes the brass sound after regulated by resonance
fields of the instruments. Both sounds are generated from a system that consists of soft-matter nozzles and airflow
passing through the nozzles. When their breath as the airflow passes through vocal cords or lips as a soft-matter
nozzle, the nozzle vibrates and generates sound voluntarily. Understanding this sound generation mechanism is
important because it can help us to know biological sounds deeply such as animal voices. In addition, it suggests
possibilities of new types of turbulence control and artificial vocal cords to create natural-sounding voices. Therefore,
the purpose of our research is to understand the sound generation system with an elastic nozzle and the airflow. In
this paper, the relationship between the vibration of a soft-matter nozzle and the sound ejected from the nozzle and
the control method on the sound are discussed.

2 Experimental method
2.1 Experimental setup

To examine the motion of a soft-matter nozzle and the ejected sound while the airflow runs through the nozzle, a
physics model was used for series of experiments instead of the actual human nozzle such as lips and vocal cords
because parameters to regulate the actual human sound such as breath pressure were difficult to be measured and
controlled. The model consisted of 2 blocks of konjac jelly and an acryl box as shown in Fig. 1. The gel had a density
of 87x10° [kg/m*] and stiffness 400 [Pa] and was put in an acryl box. The acryl box had 2 holes on the front side
and the rear side for the airflow path. The front one had a diameter of 20 [mm], and the rear one had 10 [mm].
When compressed air was ejected into the rear hole, the front part of the gel showed the cyclic open-close motion
and emitted sound. The motion was recorded by a high-speed CCD camera with a sample rate of 5 kHz, and the
sound was recorded by a condenser microphone with a high directivity with a sample rate of 44.1 kHz. Both were
observed in front of the model. By loading on the gel nozzle and changing the pressure of compressed air, the effect
of those parameters on the sound was examined. The room temperature was 24 degrees Celsius.

2.2 Image processing

To clarify the motion of the nozzle, the images of the nozzle needed image processing. In each image, the open
area of the nozzle appears as shade. Thus, the dark area of the image is large when the nozzle opens, and it is small
when the nozzle closes. The luminance threshold could cut the open area off from the image. Fig. 2 displays the raw
image of the open nozzle on the left, and the image after the luminance threshold processing is on the right. The
black area of the right image traces the open area in the left image. The ratio of the open area to the area of the hole
on the acryl box was induced and named the open area fraction.

acryl box . |
\ y 45 mm I
konjac , | >
jelly = — 4 o
‘ 20 mm $0 mm 10 mm
r 70 mm
Rear side

Front side

Fig.1 Sketch of physics model Fig. 2 Luminance threshold process of Image]

Left: Raw image Right: Processed image

3 Results and discussion
The temporal changes in the open area fraction and sound amplitude are displayed in Fig. 3. The weak gray line
means the open area fraction and the gray one is sound amplitude. The upper graph is the result with no load on the
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nozzle and the pressure of the compressed air of 0.1 [MPa]. The middle one is with load of 44 [kPa] and the air
pressure of 0.1 [MPa]. The bottom one is with no load and the air pressure of 0.2 [MPal. The sound waveforms
show burst waves and waves with high frequency in the bursts. The upper one has a burst frequency of 200 [Hz],
the middle one has 100 [Hz], and the bottom one has 250 [Hz]. The frequency of the waves in the bursts is 3kHz in
all 3 results. The 3 results commonly show the bursts of the sound waveform synchronize with the open-close motion
of the nozzle. It means a burst waveform occurs when the nozzle opens. Thus, the open-close cycle determines the
burst frequency of the sound.

Compared to the middle figure in Fig. 3 with a load of 44 [kPal, the frequency of the open-close cycle in the
upper figure with no load is higher. Fig. 4 shows the load dependence of the burst frequency. The burst frequency is
negatively proportional to the amount of the load. It means the burst frequency can be lowered by loading on the
nozzle. In comparison with the bottom figure in Fig. 3 with the air pressure of 0.2 [MPal, the frequency of bursts in
the upper one with 0.1 [MPal air pressure is lower. Fig. 5 presents the air pressure dependence of the burst
frequency. The burst frequency looks proportional to the route of the pressure. This result shows burst frequency
can be large by increasing the air pressure. As auditory information we can hear, the sound with a higher burst
frequency had a higher pitch. This suggests the sound ejected from a soft-matter nozzle is sensed as the sound
information with a pitch depending on the burst frequency but not the dominant frequency of 3kHz.

It is considered the open-close cycle is determined by the force balance between the air pressure and the
external force on the nozzle. Once the entry of the compressed air into the nozzle begins, the air pressure between
the gel increases, although the pressure on the nozzle is still greater than the air pressure. After a while, the air
pressure gets higher than the external pressure. It causes that the nozzle opens and the air is emitted to outside as a
jet. The air emission results in a decrease in the air pressure between the pair of konjac gel so that the nozzle closes
again. This process cyclically occurs as the vibration of the nozzle, and the jets are ejected intermittently.

Therefore, when the nozzle is loaded more, the air pressure is considered to take more time to exceed the
external pressure to open the nozzle, and it results in a longer period of the cycle. On the other hand, when the
compressed air has more pressure, it probably takes less time to overcome the external pressure. It causes a shorter
period. The fact that there was no change in the dominant frequency of the sound waveforms regardless of the
external pressure and the air pressure suggests the high frequency was due to the pressure fluctuation because of
the natural frequency of the gel nozzle.

L] o 250
i [¥]
gl g 200 ®
! 1I11 | '|N' AT l'r 1 ll | i1I | 1™ 3 =
< Lo RS TR it N : N
! [ l I“u ||."?f| e i 1!‘1. 1'{ }Iu [ < 5150 a B
E I‘H | r | h (i ._ 3 E. L +
& W WO NN N g i i
{ 100 1
] 4 4 1 04 E

‘
i
i

uh

=

T

- 2|
der R l | o § 0 1 2 3 4 5 6
E PRREY |1 #‘I"w‘ “'".,( ) l#“"'é- i Q\ lh\J"'\"vl"""' ﬂl lgP.qﬁ,‘E‘ . .‘r P!"g, | 4 Load [kPa]
r 1 -
§ 'l il *-‘3 Fig. 4 Load dependence of burst frequency
R-F)
"” ‘In L1k (11 ©o . l;'? l-lﬁ o L) .:1 ”;Qi
" —— g i [
Zur A 4 A . 0 300
g W ‘ ] U g ] *
i o 2 250
i [lll )] {51 ‘J! ‘ll['; ]‘Ili r I |' $ ¢
; H ’V I ﬁn L”| kil “”’b ""‘h i |"1"M H5 " a0 :
3‘ I \ Jf I o1 E
[ AWy \ ) ‘.‘ | _[1” § 150 *
: ns ™ TI” m Tlﬂ ’Jﬂ ?SI'Q ™o ™S ‘Iﬂ g
Trw () = 100
Fig.3 Temporal changes in open area fraction and sound 50
amplitude .
Upper: Load: No load, Air pressure: 0.1 [MPa] 0 0.05 0.1 0.15 0.2 0.25 03

Middle: Load: 44 [kPal, Air pressure: 0.1 [MPa]. Pressure of Compressed Air [MPa]
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4 Conclusion

For future applications, the sound caused by pulsatile jets from the soft-matter nozzle was researched
experimentally. The experiments were conducted with a nozzle made of konjac gel and compressed air, and it
revealed an interesting motion of the nozzle. The experimental results indicated that the burst frequency of the
sound depends on the open-close cycle and the cycle can be regulated by changing the load and the air pressure. The
waves with high frequency were probably due to the pressure fluctuation caused by the natural frequency of the gel.
To prove this hypothesis, the visualization of the pulsatile jets should be conducted.
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R DRI HENDOEBIOVWTHR, WT w7 2% v ChREiligitazir) oL ces
BERICED FLTY Y BLXOMIBZ VY I VBT Y AKR— 5 —VGLUT2D JJfEEAL & <72,

(328875 1]

OF br7u—2FF ¥y —¥§f : WT v 2L DXKO~YY20OMA1HH (P1) »5HES
HH (P5) FTOHFHBMTHBECHI O X% HFHEERA AL, I5HH (P15) 1T
REETFICT2% ANV AT VA Y VIR CHEREE 217720 TO%. Bizdhm L TRM
REZMOML, €77 b—2Z T4 um[FOY R 2 ER L 72, fFRL Y 201M
HEPES 10 ml, A7 @ —2Z 400mg. F F272—A4C 2mg. W= V7 YE=7 A 125 mg.
DAB 5mg ZMMA 7Rt C A RM IS SEBICTy )=V EF T L /Lo THAK - HA%
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o770 BABIOBEHMBE TN LV EZBIE L2, F72. Image] ZHWTB, C, D&/ LAKD
HREZIWE L. B+D/C Z WMWK E § 5 2 & TR M X 2R 821 &2 Bt L 7=,

@REMERGAL c WT 7 204N CHlO 7 & HEEER A AL DB/ L. I56HE (P15)
WCERMKEEFICT 2% VAT IV AL B VIREER CHEREE 21T o720 €DKk, 2B LT
KBEEZYO ML, €75 F =220 T40 um EOYH 2 ER L7z, MERLZWHZHFL
7Y vPitk (M2F6 1 : 4000 AB), $T VGLUT2Hufk (bs-9686R 1 : 1600481), DAPI (1 : 1000
) 2O THBRIEMRIE 21T > 720 Z 0. Image] % M\ CTHMBIM %O N 2 17V
FLT) Y ORIEDOEAZBIL L 72

(R - ZE]

REMREIAIC L Ty FL T VB Y 7 F VBNV VN TBIEE S, 72, ZHEGAIC
LD FLTY VBEY 7 F VIE VGLUT2Y 7 F WV E SLRAEST 5 Z L b d o 72 RO WT <
7 AL DXKO X7 AR MO F 2L L, F b7 u—2FF T ¥y —EREICI 5TV 2N
HEL72EZA, WIRTATRETFBRUICI S THAVAPERENEVWHEEIP3ETTH Y.,
PATHENIT B E NV IVIRIEFIDBER E N7z —J5, DXKO ¥ 7 A TR PATHRNILTH LIV
s hkedrorz (K1), s &BEH L7 lesion #l & % 7 control Bl D %73 L IVHI D 1iif % il
EL722Z 5, lesion MO EIZ WT <=7 2128 W T control IR TREL &Y,
FI#E T2 < 1221 T control Il & [7] LAEIZE D W7z (X12), DXKO ¥ 7 AIZBWTIE
lesion flICWT =7 2 & ) WBMEBEHAVNS Bodze DEORRENS FLTY ¥ ORIBIEN
VLV ORI OPUE 238 S8, NV IVIEBIZ B 2 M WPk eE 2 KT S8 2 W Eetk 2R
SNz SRBRIEBT - ORZHRT I L 2T VEROBFIEZEINH L LI, NLIVATD
FLTY) ey Vo7 B DB ZHRSL 2 LT, FLT7Y) VMRS BT 2 A
I EPE X A = ZLIZED I IMEH L T DR ZWENITL T SEPBRETH 5,

control lesion » wr " DXKO
25 . 1]
0 e
g = -
oy m 08 E m
2 3 4 H k] 4
Peainatal day Prstnatal day
- Lesion
L~
h —— WT
os | - oo
(1] | -.
Postratal day
1 s By (P4) I2B3%25L 00 (k: WT F : DXKO) X2 WT == A& DXKO =7 AZBU PR OHER
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CCEEME R E 2 )
#En <= RyAa @ ol o 1703 | ] 07N 0 o g}
Y VHIZOWT

ExEHE AR

R AR AR 4 224F
BOJE OB ¥ 2#Ne 1920160051
BT OBk 5 2N 1920160122

[#5% - Hi]

RO A / AW A P L AIRE UCRARN 2 ZRIRHED ZAE L. A ML ALLHET ST
Wbho INHORHED I ANORBEMER ICHIKT 2ILEWL K, B A LIEHSIA TS, €D
HFTH T LML EN/zRY) 7 2 7 — VIZAEBEE M I N L @EsnhTB). £ XYYy
R 5RT] R DU ALE . URVEI . DUESEN 2 L OB A M EWREZ AT 7L =V 34~
NOEREETDEIENGDoTVD, TNOLDOAEGEMEEEZMHT2ZL2HKWELT, 2hET
A MFYYTRE I Y S FRANRER L EMRR 2 ML L. CORERIIRYI LY ARy
TEMALE, 2HBOMENEF Y > b AL AW OAEENZE LRES D I L EZWH LML,
BB UVARZ MRLXRH 2 Y HELEWTH 2 EZ AT LWL EEZ M 1ITR L7,
COBROFMEW ST H7202, S, RIVILE Y ARY VORI X - TEESFESIN
MRIEMEAL &Y O Bl & B 3E OHEE & 47 - 72,

12 r 1 025

=
o

4 02

X

1 015

MRt 12.8
BRt21

ERt 36.8
BRt38.9
ORt44.6
ERt61.3
MRt 62.9
X#EmE o

o
MR R (g dw)

4 01

b & 4 B 1% (Area/IS Area/g dw)
F-9

1 0.05

AR TRE
B1 KUTL¥ AR IOEGPHBOILEWAEEEICYS 2 5%

(92807 1:]

Y3 X FHNIREREEMNILIZ10 uM NAA, 1 uM BAP % &t MS #ifRs5. B, 24°C. 100
rpm THRMEFRE L TV 2302 L7z 5 mm AU LAERY LY Y AR V2EB20 ml b
ZOSMRML, =27 L—F WX BREZ T 725, ¥I oY FFRNREEMBR02 g2
Ao 2EMRERAE Lz KUY LY VARV DL, REMZRREED 2 WA T 52 LIk - TH#E
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AR B T B REHCEWOLEZRETZLEEZONTED., I ARNY 7 T 520V ¥ R
TR TIEEHRBHRELZRY 7Ly Y AR V2L 25aTh AR LBl I b, —Ji €
IXFFEEMIETIE, BRROERY LY U ARy IVTRAEENEOFEIIBEINT, HRob D
EMA B CORBBEMALEWOEEINFELEIND Z EWBITHRICBOTHLN o7z 2D
END. A PFYYIRMWTH S I Y F TR TIE~ X B &35 2 B A0 R SRS A318)
WTWwbE#Ez bhiz,

22T, WFERAEFEPBE SN 2HBHOBEBIEALEWOMEZ I O NITT L7012, 22009
H Rt. 61.2 (4) BB INBILEW%E compound 1. Rt. 629 (4) ICiBH I B{LEW % compound
2L LT, ShoLGWOHEE - R E1T 572,

T3, HEEMI (115 g dry wt) £V AY ) — VI FAEZHEL, YFLZ—FN, BBV,
n-7 5 7 — & TR G BIRIE R AT 5 720 18 5 N7z W50 % HPLC I & > TH T L. HIWO{L &S
HGEINTVLEIYIFNVI—FIVHGpZraafRkiVh /7 by Z2BEHGBEE L7 stepwise YU A7V
AL UIbTFT 74 =L VMG MEEIT o720 SRICEDESALESDH B, compound 1 %
iz aaRVs /BRI F V=100 1 ZRHEBERE LI ATV ATE IO NTFT 4 —
WCEDRHEL, Zoaiivd /B FIV=100: 12*5 compound 1 (412 mg) ZFHRMmIC X D HEE
L72o Compound 2 Z&GHW/MIHEI IV AIFXVAS LI NS5 74— (zuakiVvdh /7Y
/FWE=20:1:000) XD S5ITHMID L M L, I prep. Y A7V TLC (7 aakiL A/
7EbY/FWH=5:1:001) 12XV compound 2 (26 mg) % HilfEL 7=,

SHWILEWZU LD X 5L CHEEL 7%, compound 1 & acetone-d;s compound 2 12
chloroform-d & methanol-d, DR EHEWICENZFNEMR L. 'H- BL O C-NMR 2 W THM L7ze 2D
HR 2 LI E OHEE Z AT 5 720
€ A0 D). T3=c)

Compound 1, 2D'H- BXUC-NMR AX2Z MVF— % Z LML BT 52 12X Y. compound
1 1Z1,6-dihydroxyxanthone (X1 2). F72.compound 2 1%1,3,6,7-tetrahydroxy-8-prenylxanthone (X 3)
THb LR L7ze WLAWD MS ZAXZ MO W TIRBFERGTHTH %,

O OH O OH
x> " 900
HO O HO O OH
X2 16-dihydroxyxanthone X3 1,36,7-tetrahydroxy-8prenylxanthone

WALEWMEDFH Y PV EREAT L0 KBREORHEHMERE > TVE, 7L VFH v b
compound 2 ®ApEYEIZ. WUA PFV YV TERBOF >V 4 FFEMRBIIBVWTHRYII LY VAR
Y OFEMIE ) BEF WIS 25, Z OREFEMILR Tl compound 1 OAPEPEDOHIINIFRD H T,
ZOZENPLDH, WALEWOAGEHEBIEIIZM O rDENDYDH L LEER b,

REBRTHON YV ZF VT —F V521 compound 1, 2 PAMZD S~ b VMEALEW A& F
NTHBY., FEEREBEESICD R LY VAR VRIS X o THAENFES LIV b v
B LA B ZEN T, SHRIEEINS OLEWOHEE - HEREZ TV, TORKREEREITE FFY
V7 R R RIC BT 2 AR N T 2 R LY Y AR Y VO ORI 5
ML EEZTwh,
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RIS 21T
#SCH RN 7 257 —EBROZDERBDOIECH
EBALICH ST HHRFDI I 2V —3 a Vg

FAHH HIHEA
RBRBR A ARERAR 7 P A 2 2 8B 4924 5N 1C11160030

T % #

[#F7E H 9]

A% WV -Luciola cruciata DBEFHZNV V7 5 —¥ (Luc) TIIERYE / MM TERZIR A /
FRRIOE B S v, Z @ SER286Z ¥4k (SER286-M) DFtth i L 725 Ik L C
WEMSLHETTORBEZETIEBAONTWAERY, BB LoBER M Eh TV iRn,
CORINVONVY T2 V-V 72T —E0IE ATP Bl F v P& LTREMEERAER LT
RIS EN TV ZIEH . REE TR IEFRAED S OFZ BRI OREFENEE BT 556K
2 BT LA T 2058 b b T b,

A ZINT T, 20 pHIKEN BB EILOER %2 ZOfitrh 0T OB 7 I/ B
¥opKEARILELZTa b P)/Bi7a bk (D) ICRDTE, A¥YIalb— a3 VR
Brcix. AV 7 b DS2019 (BIOVIA #) OFHEEY 22—V THE5 T % (MM) #:& pK
458 (CPIRpK) %# ¥ — 2 L AWM LCEHAR (WT) U GLY/ILE % B4k o filt g bt 8
DOREET I BERIED pK 2 5l U, pH Z4LICRE ) MR L & 58hta & oM 2 3R
R7zo MM 213 = 2 — F Y RIS T, 5T OVARBLE O 2 @ PR B B O = A L F— 7%
REHTATHETH L. S HIZH5RBOFHETIX, 20174 ® Branchini 5 DX TIY FiFsns:
“6HBRAEREAY VT —2FEFN"Y Z2BEZIILTHF I VY72 ¥ (Oxyln) EFEIC
FIET R EDT I /) BIRFEOME., - F0REHICB T2 KEREGL Y VT —272{LE2H
5L, BB BILE DM MRz B, SRODOKIETRERGA Y b7 — 21 JEHT
5729, WPEHE BT K5 T % Luc OD—# & LTHE L 7=

AWFFED HIE, — R U2 H 2R T 52807 I ) BRILD pK il % F2ERINIZ3EH i3
HIETILEWMDTHEETH D720, FZNVOIOOEALZ L5 T I JBBREZFET
L7:0DOHEMBEHEL LTI Iab—Ya VT ZTV, BB flfoBRZH 522, B
FER B T ~OISHER OB L THZ L TH S,

(5]
VITFIWCEMHEHEZRT, B, OOCHAZETZEIRaI~ Y FERT, :
(D RCSB Protein Data Bank (URL:www.rcsh.org/) #*5 Luc DT — 4% (2DIR) # % ~
o— K
O EREOEH (OxyLn (0) — (1))
@KFEM M OKG T (OJET) OBFRBPEEE (AMP. OxyLn B X OZ O O EI3ME O 5%
BT I BIREN SS5ALNDRGFDOARZEET 5)
[(® SER286-M D5 Tld. 28647 SER % GLY/ILE (2]

M L 758D 2% AR L (WT {2 5\C b SER2860 A % Minimizaton)
® \Prepare Protein \ (pH6.0 31X pHIOTOKRFEMI. 7272 LK DORIFRIL IIMiE L)

@ (WT i3 SER286-M 41k oM it 1b)
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‘Calculate Protein Ionization Residue pK ‘ (7 3 7 850 pK FRIGHR)

pK I IZ Y OIEEE D K7 3 BRERIEMS O 7 u b L E BT v b b i o ) I &
b, $hbb, pK>pH ORFIZ P M. pK<pH OWFIEDBHINTH %, ZOFIHEICL - TH
5N 7z Luc fEIC BV TIG e & OB OBGIEZ 1T > 72,

(5 4L]

AMP & OxyLn i ICAAAET A ATEMET I 7 BB (BB OKIL) O pKiZBEEL & 2
%, pH8OTH W72 /R9 WT & SER286-GLY @ GLU313DMI#HIZ T, Bt Db %
7u b oM ERLE (R1IPXBR), X512, SHEHRNRE L2ofiofEd T 3
J 5% pH L O° SER286 D EHLIREICE D 53, §XTPREEZRL 72,

1) WT & SER286-M O3ttt & GLU313® pK fii & P/D 21t

WT SER286-GLY SER286-ILE
pH6.0 pHS.0 pH6.0 pH8.0 pH6.0 pH8.0
iy =) e - § 9! RE Bkt e wE
GLU313 % %
oKiE(P/D) 8.91(P) 7.84(D) 8.27(P) 7.98(D) 11.17(P) | 10.59(P)
[(%%:]

20174E® Branchini 5 DX THIY EIFS 7z, Bk EIEERICER SN S “ 6 BERAKER

HEF2Y NT—=2FFN " #BE IO EACDOBEROBGEZ AT > 720 1% 5 OREEE 7 0V OR#IZ
RN OEALE KFERHERROAEEZFE DT LI EITH b, COMIEDORER, L ixz ok
ETFNVDO—HTH S GLU33S 7 1 + » OfiEE (pH6.0—8.0) 1ZfE > TRFEMAK A (C3-C4) %l
AR LR EZRIL (1), 7 b OB L7-ME L IR T 258 ED KT T
(HOH2573) L ORMIZ 2 ADKERS (M2) OB EMRAL 7. GLUSI3M D P/D Z{bas%
W EMHBELTVE I ERD, COREDORTT b VLIS U F ¥ PO KRER G ORMA
RO EAD—NTHLWREENEVEEZ OGNS, T2 AV Ialb—3 3 VREREZEEHKD
IEE OB T 5 “ V)WY FEBORENEIZLR S Z L ThHRIREIZEIT S OxyLn OIRE) T &
VEFMABIZ SN D & T, WL ZEL " 5227 LVY 25T 5,

fi#fonhth

N N
-~ i
M

B 1. WT 231 % GLU3I3 OikKE [2 2. Wik IENIFO R TR S I

kORI (PHG.0) 45 * iR IR (pHS.0) GLU313 & HOH2573 D/KFEiEE
(2% k]

1) Kato et al,, J. Mol. Catal. B Enzym. 87 (2013) 18-23.
2) Bruce R. Branchini, et al., Photochemistry and Photobiology 93 (2017) 479-485.
3) MEEEE, e BRI B R gE € v & —3E 1175 (2007) 44-51.
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CCEEME R E 2 )
#En NK (i sz R A% A s il e %2 12 e 1
EMETXLa0?

EAHH RO
EBURPEH ABERIER A —v - RRREYIC 44 N 1012160044
Pd PN

(5t - HW)

EOENZ BT, SAIXI9814E (BEFIS64E) X DR DE 1 & HdTE Y. 20184 (F30
) WCIAEMBTH AU ERBACE DV @2k LTwah, B, HAADH H 2 AT 1 AFHA
ICRBT 2 LSRR TVE, 58, B AL RBINE NSO ABE ML, 2%
ARBBENPEILIIHMTALETEINS, T2, IMNEKRAYA (Adolescent and Young Adult,
BEMBEOFEEBRN) A, @HRICE > TH, PARHEDOELRTHD 1 2THb, 2D
EPD. BATHANICE o TEEREHFEGEIZE WZ 5,

PERDD AR DSAMBLATIE F MR RBFE AT W 720, B R Wl 2 B & Lz
P AKPFRERFERTH o720 L L. DSARILOHIZIZH R ¥ — FH%E S PUsA AR HE O
B WHIRED L EWbhoTE, ZOMMDEVHINLIE “ AHHE” L EHXEh
Too AR, MEERMBRIZCOPABRMBEZEME LEABBEFVEERLTWSLEEZZH5RTY
%o DAERINE. BVaEESGE. ACHEEEL X OSELEEEZ D ORY Rl AMBBE % 4
AMTLMMEEEEZ AL TB Y. BPAFRERTIESZ DR - BB ICHDb > Twd, PAEMIIE.
L LRER HOBMRE 2 43 5 IEW WM S, Mea 2 ZMIC X ) BABMICELT 2L E2 5
NTWb, SNDVRBPADE—HRELDLEINTWVWS, o T, PARHINEOE IR ZRPERRDIH
ADTRRBARN 2 FFRB I Z L E 2 SN AP, TOHBERIRZHEL IR TOHRV,

—Jiv BEERNICBCTREOMNIIINE ZH Y L. 2AMB IS5 2 M Fa 5 &0 2 F o
Natural Killer (NK) #ifgi. »SAFHiOW CEAEER ShTw il Tdh 5. NK Milzo
WEREVAE, KAL) QEFEOVPARERIEL 252 ENRINETOMEICL) bho
TWwbo BATIZETIE. NK M2 Al 2 B e IR & 35 & L Ao AR CTHuE
ShTwb,

ZZ Ty SHNEAIED R EN TV R WHEDLIRASAMNE 2 v T, NK O A3 A S8Rk R 1
LT 2082479 T L2 L7z HRAANOEFHEOZIICL Y, IR ERIHML T2
RIS A, RVE VHREICIBUE 2 RO A BRI AV EAE LA 5 2 & C EHENB L
Te BZBPIERT IR ADFAE. bbb [HH] 2d 032 eaMEfshTnws,

AREFFETIE. BIZIRASA DFAE & FFEIZ D 2 i LB 25 A SIS 33 2 NK R oMK 5
Y ORIl 247 > 720 F 72, NKMRRMNCHERT 228K L BAMBMICHEIT 20 7 ¥ F3HE
52 & TNK MoK ERIBIESNL 20, ZHK-VF Y FOEROFEZ 475 72
(5]

MBakkix, 7 v Frayr VARG FRIZRATA B O LNCaP & & b NK #kMl etk TdH %

— 166 —



KHYG-1% Ml L7z LNCaP i3, @HF L2 0%2 Bl (LN). ZXKuGH B THER LD
D% BAERRIE (LN-stem) & L CTEEZ1T- 72,

1. Bl & O A BRI 3T % NK Mo 5 Pk o kit

LN (2% FBS& A K1) & LN-stem (2 % Hyclone FBS & A Hi#) 2ZFhZEh 1 x
105cells/mL \CCHEAE L. 24B5 155 288, KHYG-1&24, 48R ItRs L7z, 20, KHYG-1%
Brds U, MR A7 G2 WST-83: Catili L 720

2. NK #llld - 5i 2B As AR D52 55848 - V) ¥ FIBLO T

LN (2% FBS & 4%:#) & LN-stem (2 % Hyclone FBS A :#h) %#ZFNZ 1 x105cells/
mL 12 CHERE L. 245132, KHYG-1 (2% FBS &AH:H) & 3RERItE 2 L. NK Ml -
B BRDSAMBE OZ 24K - ) 7 v FRBOZLE ik L 72,

(KSR - Z52]

1. LN B X0 LN-stem IZ%)9" % NK Mg o5 EMEO B

Wi BRAS AR & KHYG-1& O 53812 8T, LN-stem (28 LCT24. 48R TH 9k 2 7R
L7z—75 LNIZx LT3 48l T A EME 2 /R L72o ¥ 720 KHYG-1id LN-stem (2%} L C
24, A8MFRIE DRV EEZR L2, ShiZX ), KHYG1IZ LN £ D 3 LN-stem % 5>
HICEET LI EARINT,

2. NK il - 5i 2B As AR B D 52 5848 - V) A > FIBLo T

KHYG-11Z. LN-stem & O EFIT X o THALZ AR (NKG2D) OFEBLA Az R L
720 720 LN &8 L LN-stem 2B W T NKG2D U 4~ FTH % MICA I3 % Wn %
AL7z0 1. 2X0. NK#MIMEANKG2D 24 LT, LN X D 3 LN-stem Z o) 12458
5 2 EAURE N, NK M AYET A% A bt e 2 8 S5 9 (SRR & 3 B /EBRIE O — A3 5
Mo T2,

(5% R

AREFIETIZ, ZBME- ) A PN ICB W TEIZFRBLL XV TOMS 247, NK A A
SRS AR R & T AR O—HEZHONMI Lz, L L, Z8HKk- DAY M. M
TOEXMIHEHT LI LX)V ARROEBERIET 5, 2O, 58, ZHEK- VAV Fox
HRBOFMT 22 L TV ARNEAS A=V LEERE) LN TE D, 5T, Ak
HEMZHCIZNEZITH) S L THRAD TR HRPIES R TE %2, BB TIX. NK Mo
WAL B X O AMBL O EZPEBIN & VW) 2 DD Z U TR A A = X2 DRFi% T
TWwd, WAL, EnBEREEEM %2 < NK Mt oM S5k 2 Hm 3 2 L) HikTh
5o BAEZTIZ, 7R Y7ORIRICETINDELARS bu— L RMEHORZICEThE /LT
YREPHEINTYS, BHEIE. EREEEEMICX - T AN oML DKz
F5HETH 5. NKMNEOEER & 2D R3S ABHITLIZMIEEIEZ DIc WIRBIZH S
EbhoTwb, BIFEEFT, E¥IVEDIMTHA P M)/ —vReta)iZ&EFhs L
TH) P EVC)WHEHDBBADMBIEDEZEZ DL T ERRESINTVD, 5#%I1E. UEo)k
EEHWT SA M x NK M x R " & v ) RAIOZEICIY #lEr 2 & TS
DBAIAIEDRIEDO R B LEEZTWVD,
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CPEM AR 2 8D
#SCH £ Y PRV T NEEZINDPREIZHE DL

NI IVFIRICET %
— 4 YV FA Y7 ANHAERMICE T 2 RHBEORFIZONT—

TAEHE BISAKT
SRBRIEHE MRS F 4% HNo 1020160056
£ W dHh

[H1Y]

HARZINDBOEEIZEABML, £ AT —2#8HE (AAV L) P9FELEDLAL ¥ AT 7 AL
ZHEPTHE S ETERMM L, 20184 ICIZEIHA ¥ FA Y 7T AR L% & 2 5395 NSEL 72,

REA Y FA YT IBEEREATHW 22 L23H D, BEDL Y FAITADLARY) AOKANE DK
AN T WD, PRl ShiH L7215 & —#ICAS 2L A MT Y Tidy NIV EIEL . AUAF %
THIENTELRDP ST,

BEEZF) VY7 - NGy 222 NITVEMNFEHENL LI IR TETIIVEN, £
BPERLTWEbLIFTIERL, HAZINRE LA Z) 23R HDE I ICHEFICH > TV EDTIZ Vv
L#Ez 7

FZT, SVROLLTHATAR) ANEFETL2DIEDLE ) RIEHPLELROPERFTT S
ERAMNE LTz ZDDITIEZLAYLDAL Y FATYTAPNTIVIZH L TR TWARETEZMALZ L
PEETERVWHIEEZ L, RAEZIT- 72
(5]

1. Fgiad

SEICHABEER O DICHIHAEE LT, 2RV LI [HhTIV] IZOWTOEZ SR
TA vHa—L7, £2C, MMEINAZSERHNELD, TTHARETT ¥ 7r— MK EZERL
T2t JEFEICHEIEL 72,

2. 7=V

TUr—bME. NRBECHAREEEETHRL LT 7 — MIKE X —VICTEN L, BABEREL
THH I HETEmL7z. BIZIHAELEFEOLEELTH L L,

S RHIBIZA ¥ F AT THAETH Y. REOEMIZ20 ~ 39RDOLEER L Lz, BIEIEZ. 22
LATHAEA YAV T AT, RHEBROD 5 HARGEHME L7z,

3. TV —FOWNE

ONZREZEOER - B, QHATHEZTIBRICH 7228, OHARKHHLETONS VT —FDA
FhHE ONIFTNVT = FRFICALLZVE EONUE, OHAROEMOFZIRGFETRIILRD I L. ©OF
HLZBDONS VEMATOMSE, OBAEOHADNG VT — FIZOoVWTRLELZEDT7THHE L,
(R B X O]

1. Z"IVENTLBLIPNa—F v O—Hi

NINEIF [MAT—RBEIIBVTHE] 2BRT LT IETHETH D, —HTHICRLEERELL
TINTE] BdHb. TNiFe [4AT—2FEITBVTIHERE] 2EBRT 5, £ A7 —2HTIIEESE
BCBOWTHRENEDH ), BWICHLTD [AEXTIVHD] & [AXTEWVWITLEVH D] 25 5L &
DOENT VS, £ AT —ABOHZTAERTIVEEZNTVEERYY (NI VT—F] Thb,

=5 YO—MICIRKRDE I BFEND L. [MEIERET, B2 TLECHESNEA
WBIHRICR LRV, Ty I—3ERFIILTREERVETHONG ] (ZE—~L =)

CHNEEDEITHNTE2NICED, ZAHRTHNRL2ZLEZONS, PIzZIE. ThZzikiTh
RNTNVT = FBBL LA THATLE) EVIHLFIENTLAEZARDLIENFEINE, LI s
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RN T HZ L HUEETH 5,
2. JEHiHAE

FAHEE LTI R EDA Y FE2—OHT, (NG VT—=FUNDLOEARLZLIEDHY
FI0? ] LMW LT, BHICHBNTH o HEA L HEBZRT, MAEAZ [HaicaxE
Bho BRTNVI—NVIZRZNITAHIEELHAATT, KMAWICESF UvBEThTnwbrIEdd
DT, BROAEREZEBRLTHREGLICLTVET ] EW0IbDTHo72e —H. HEBIE [HARIC
¥/l EWTEINT VT = PP ERZVERCE T, HIEIZFYTT L. KEDT—RA v LIl
WAHD T Tl LI BDTHoze EHLLUA AT —L2HOEAIH 72D EEZ SN BIS,
=7 Y O—HOMMOE DS, [ UHERZOPTRINIZ i, FEFITHIRGE,

CHDEHNT WAL TNINVANDOTRIIKEERLY, BHOYHEHTOMEDE S TWDE I LR
bhole, BT, HHERBELRLIEZZTDBHWIEELTZITANRTWZ LXK, T4bb, £ A
5 — LA DBIROENEZITANT VLI L EZRTIDTHLEEZONS,
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