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The permeability barrier is required for terrestrial life and it is localized at the outermost layer of the epidermis, the
stratum corneum, where extracellular lipid membranes inhibit water movement. The stratum corneum is the end product of
keratinocyte differentiation and comprises a layer of cross-linked proteins and lipids. Epidermal homeostasis and the barrier
function integrity depend on the tight coordination of keratinocyte proliferation, differentiation, and programmed death.

Peroxisome proliferator-activated receptor oo (PPARq) is a ligand-activated transcription factor belonging to the nuclear
hormone receptor superfamily. PPARo is mainly expressed in the liver, and is also present in the epidermis. PPARq, binds to
peroxisome proliferator responsive element (PPRE) and activates several target genes, which leads to fatty acid catabolism.
PPARq ligands have been used to treat dyslipidemia by reducing plasma triglycerides and increasing high-density
lipoprotein cholesterol. On the other hand, various cell culture and in vivo approaches suggest that PPARq contributes to
fetal skin development, epidermal barrier maturation, and sebocyte activity. Thus, PPARo represents a research target for
understanding and improving the recovery of skin barrier function.

Previously, we established a tightly tetracycline-regulated human hepatoblastoma cell line that can be induced to express
human PPARq (HepG2-tet-off-hPPARo). We subsequently engineered reporter cell line expressing the luciferase gene that
can be used to quantify the PPARq; activity by modulators using HepG2-tet-off-hPPAR .

In this study, we evaluated extracts of approximately 200 natural products and found an extract that enhanced reporter
gene activity. Furthermore, this extract up-regulated the expression of adipose differentiation-related protein (ADRP),
which is a known PPARq target gene. These findings suggest that the extract is a candidate agent for improving epidermal

permeability barrier function.
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(PPAR®) &, PPRE & X 1¥N 2 iakEANcHEA L. U
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Screening of natural products to find
cosmetic agents that modulate PPAR
function

Keisuke Tachibana

Graduate School of Pharmaceutical
Sciences, Osaka University
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DOBICEHBTE A REEAIIFEC & BEREMEALRE S O
ML THZELEEZ BN,
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(10%charcoal/dextran treated FBS. 100IU/mL penicillin,
100pug/mL streptomycin, 2pg/mL tetracycline, 300pug/

mL G418, 05pg/mL puromycin. 2ug/mL blasticidin)

TR L7z, PPAReDFEBIFEIX, ) 7 VLR

mL L 720 2 1 xPBS (=) T 3 gk L. tetracycline

ZHRFETHZEITE DI o720 Tetracycline BiZifg, 96 7%

<4707l — 2, &7z d7 ) 150ul O DMEM

(10% charcoal/dextran treated FBS. 100IU/mL

penicillin, 100pug/mL streptomycin) %5 #1112 2.5 % 10

7% 2 XHICHIRE AR L, 24 B 28 Lz i % bR

Fth, FHEEARYMBTF 223, 10, 30ug/mLIZ7% 5% &

9 12 # L 72DMEM (10% charcoal/dextran treated

FBS. 1001U/mL penicillin, 100pg/mL streptomycin) %

150pL i L. 48Wp B 28 L 720 Rilbh % B Z:f%. 70uL o

FRa 7R (25mM Tris-phosphate (pH7.8). 2mM DTT.
2mM trans-1,2-diaminocyclohexane-N, N, N N'tetraacetic

acid (CDTA). 10%glycerol. 1%Triton X-100) % il 2 T

FHIRT 150Dl B L. Ml 23 L7z, 20ul oM
MR, 50Ul O FEEHE W (20mM Tricine-NaOH (pH7.8).
267mM MgSO,, 0.ImM EDTA. 33.3mM DTT. 270uM
Coenzyme A. 530uM ATP, 470uM luciferin) ML T
VWIAvt ATV =) =¥ —2HWTLVT 72T —F

Wzl L7z 4B, PPARoZFEEHIE TRV v

Pu—v& LT, B HEGREE 2 ng/mL @ tetracycline % i
L CHiE L-MifE 2 F v, AR IR 2 47 Wil 2 e
L7z (Fig. 1)

22 XAYDPSOEERTDRE

A7) == v TR E LT, Rl a il & 3 A8 2007
FHORKRYIMB = 2% HW2,

KR = % 2 O3 EE I, FiECREWPLTO L)
WZATo 720 9. REWEMeOHTHIHI L, SN/
MeOH T ¥ Z % EtOAc & K T4 L 720 K& 13 #n-BuOH
ZH v, n-BuOHW A& & AR E I 58E L 720 — 5.
EtOAc " ##R X, n-hexane & 90%MeOH THHL L7z. X5
2. n-hexane-CHCl; 2. CHCl-MeOH %, ZF7:1%. CHCl;-
EtOACRDBHAH /2y VATV hgrrsuax v 7
T4 = Lo THEL, ZREThOWIGZHz, THHH
SO HLIEEOR SN IZD v Tk, 3512,
MeOH-CHCL D2 TODS 4 7 & % H\Ww7-HPLCIZ &
H 43 L7z (Fig. 2)o
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—_— —_——
-— — =S

[without tetracycline (Tet -) : PPARa expression

Screening cell line

( A
Incubate for 24 h ¢ %:::Lg
A O
Add sample @D Luciferase

Tet -

Incubate for 48 h ¢ (PPARw expression)

Luciferase assay
Tet +

(Control) __(CPPRE ) | '-“

S -
]

Screening system of PPARa modulators.

Fig. 1

KEAH)40 MeOH extract

|EtOAcI H,0
EtOAc layer H,0 layer
| n-hexane / 90% MeOH n-BuOH / H,0
n-hexane layer 90% MeOH layer n-BuOH layer  H,O layer
silica gel silica gel
n-hexane : CHCI; CHCI; : MeOH
. 40:1 10:1
4:1 2:3 1:1 CHCI; CHCI, 50:1 20:1 41 MeOH
Hex-1 Hex-2 Hex-3 Hex-4 Me-1 Me-2 Me-3 Me-4 Me-5
silica gel silica gel
n-hexane : CHCI; n-hexane : CHCI;
3:2 1:1 CHCl, |acetone |3:7 1:1 |CHC|3 g:ich - EtOAC | eionc
Hex-3.1 Hex-3.2 Hex-3.3 Hex-3.4 Me-1.1 Me-1.2 Me-1.3 Me-1.4 Me-1.5
LG silica gel
n-hexane : CHCI; 9
3:2 3:2 1:1 2:3 acetone CHCl, |CHCI3 CHCl, |$:$'3 *EtOAC | pioac
Hex-3.2.1 Hex-3.2.2 Hex-3.2.3 Hex-3.2.4 Hex-3.2.5 Me-1.2.1 Me-1.2.2 Me-1.2.3 Me-1.2.4 Me-1.2.5
ili I silica gel ODS HPLC
LRI CHCI; : EtOAc MeOH : H,0 : CHCI, = 17:3:1
n-hexane : CHCI, CHCI,; : EtOAc CHCI
CHCI e 3 & i
1:4 o 1001 -20:1 |1°'1 | 5 EtOAc
Hex-3.2.4.1 Hex-3.2.4.2 Hex-3.2.4.3 Hex-3.2.5.1 Hex-3.2.5.2 Hex-3.2.5.3 Hex-3.2.5.4 Me-1.2.3.1 Me-1.2.3.2

Fig. 2 Extraction-fractionation scheme of the natural product 40.

_3_



A X AT MRS Vol.20, 2012

2-3 FERT-PCR

KM B D 5 D total RNA i, QuickGene RNA
cultured cell kit SZHWTHF v MIHRMFO 7T Fa—v
WZHEV 4T o 720 SuperScript™ IIT First-Strand Synthesis
System for RT-PCR#HWT, Fv Mo 7 bt o
— VIZHEWV, HliH L 7z total RNA 2 5 cDNA % &8 L 726
A L 72cDNAZ # % & L T, QuantiTect™ SYBR®
Green PCR Kit % Fi\V» T &M real-time PCR %47 - 72,

3. ¥ X

31 KAYMEIXZAODRY)—-=7

PPARo D&tk % i3 2 RAWHM =+ 2D 27 1) —
= 7IE, AP LZZPPAROEY 2L —F— R 7
V==V 7R E Wiz, RAZ Y —= v ZHilgix. 7+
FHA 7)) VFEY AT L% IS L72PPARa O S % il
T & % b PG A B MR HepG2-tet-off-hPP AR o Al B
EHOTHL L2, T4 bbARMTakkE, b
tetracycline 25 7£ f£ ¥ 5 & PPARo I 78 Bl ¥ ¥ (Tet+),
tetracycline # B4 5 2 £ THBEBDP ER T2 (Tet-),
5, ZoMM® % 7 5121k, PPARa® It & L5
PPREZ &L THE—Y —D TRV Y T 2T —EH I—
F3ABIETPMARAEINTVE, itoT, V¥ T x2T—
CIHEEZIREICT 52 LTy &Y~ 7 VO PPARoICH
T AR R Z M 5 2D TEL, ZDXHIT, A
A7) —= v iR, 2RO FPPAReOFEHE L
HETRETHY, FLAR—F—#ET L7 7 2 LISl A
AFENTNDE Z DD, ERNIZE ST O FFHG %
TRBENTZAZ ) —= v TR TD 5,

FRAZ Y —= v sk E VT K200 O KK
WO A7 ) —= 2 T ATolce AT ) ==V 7 DT
%A DUFIWCRT (Fig. Do 9. UHN Y FAZ ) ==
MiEZE96R~A 707 L — MR L., tetracycline % B
LR TR %E T 52 & CPPARoD B 2 FHE L /-
(Tet —)o 24WERIRG R, SRR % Sug/mL
7213 30pg/mLiC 7% % X S ISR L 720 I 48 R £ 12 v
V729 —¥T v AL BTV, VYT 2T — Ui EIEE
(2SS X B PPARo D E BTG VEAL AN 5 2 374 L 72,
B, 2 ba— & L Ctetracycline # I % & ¢ 12,
PPARoZ HB EH TV WELETY T v AL 2757
(Tet+) o

Z DO Fig 3127”7 T X 9 1 tetracycline B 2= L PPARo.
R KR, BEOPPARaY Y R THBH 7/
T4 7)) U (FERESOUM) X1 b EWIEELRI R E R
L7z AT 7R AR & 7z (2 7 V10, 160 40, 42,
61, 241, 264 F DM o FFIT, ¥ TV 40F O K
Tl 3ug/mLOBETL 72/ 747 VEREFABED
AR S 7z,

3:2 XA A0EDLSOEMERTDEFE

PPARo DHEEIG D F5A-A3F8D & N7z 7 T O Hll K
DOHEHP S, Sug/mL OEET LIS RO SNz v T
40FZBRL, KIS EEFN2E R TOS 5% 5
RMIE 21T - 726

3, ¥ 7 NV40HF D MeOH il = ¥ 2 % EtOAc & /K
THE L7720 E512, KEE 2-BuOH LK THE L 720 &
S5 MeOHM N = F 2, EtOAc W # &5, #-BuOH W i &,
KUWEEHD 4 O OMME 52 HWCTAZ ) —= Y T %75
720 ZOFER, EtOACH B HB L 'n-BuOH W HEHIZ B
VTR AR 2GR R SRR bz, T DR
EtOAcWELETlE. 10ug/mLLL EDEEIZB VT, o
B & D VLR RS S 7z (Fig 4).

% 2T, EtOACT#H# % & 512 n-hexane & 90% MeOH
THE L7z F9. MeOH W % &8 % CHCl,MeOH 5 ¥4 1t
PHW/IY U TS VAT A 7a N T5 T4 —I12Xo5Th
WL, Me-l1~5D 52D 53 %1572 TNHW 5% Hwv
TR ) ==V T %A To 12458, Me-1 W 2 MEASREO
b7z (Fig. 5A)0 # 2T, Me- 14 % ¥ 512 n-hexane-
CHCLADHEMZH T UV h S rrax hr 57
4 —THHEL, Mel1~1505200 W5 %72, Th b
W4 % HI W CIEYE 2 3R L 728558, Me-1.1. 1.2, 1.3
SITE LRI R SRS S 7z (Fig. 5B)o BEBREEWZ & 12,
Me-1.2 i 5313 3pug/mL D\ B T b & WG PRI &
PESNTe F2 Ty Me-12W 4 %8N L, CHCL-EtOAc
ROWBHEZINTI )WV AT L r7a T T T 4 —T
KL L, Me-121~125D5 200053 %1372, TS5
Z T 2 51 L7/ 2. Me-1.22~ 1.24 O 5312
B0 LR RS 57z (Fig. 5C)s % 2T Me-1.21H
53 & AR 3 pg/mL OEE TIEMEDO 2D 517z Me-1.2.3TH
5% I L. MeOH-CHCl RO E#ERTODS 7 7 A%
W7-HPLCIZ X DK L 720 o 7-M5 Me-12318 X
U'Me-1.2.32 % FI T2 8- L 72855, Me-1.2.3.1 1045
IR G HEALRY 258D B 7z (Fig. 5D)o

—75. n-hexane W ¥A &6 1% n-hexane-CHCl, & 0 ¥4 i %
WYV AT AU NI T T 4 —ICE o THREL,
Hex-1~4D4D0 DM 5% 5720 TNOMEGEHVTAY
V==V T EAT o kR Hex-3W G EDTRD 7z
(Fig. 6A)o % Z C. Hex-3Wi4 % ¥ 5 |2 n-hexane-CHCl,
ROBREHNCY Y AF N AT L7 NI FT 14—
Yo THH L, Hex-31~34D40D W5 % B2, Thbd
W] 55 % FH UG 2 3R L 7245 3, Hex-32W430127 = /
747 YR EFEREOFEALR RO 5z (Fig
6B). Hex-32W 45 % & 512 n-hexane-CHCl, 52 @ & i % H
WCYI ATV ATAZUR NI T T 4 —=I1CE > THREL,
Hex-321~325D520DM45r %1472, NS4 % VT
5Pk % BEAM U 7245 . Hex-3.2.4 18 45 & Hex-3.2.5 ) 75 (2 1%
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Fig.3 Screening of the MeOH extracts of the natural products for PPARx modulators.
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g
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Fig.3 -continued.
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Some researchers have focused on the adsorption of solid particles at fluid-fluid interfaces and prepared emulsions called
"Pickering emulsions." However, while several reports exist on simple spherical emulsions, few reports are available on the
formation of more complex structures. Firstly, we show that holes on particle surfaces are a key factor in establishing the
variety and complexity of mesoscale structures. Microbowls, which are hollow particles with holes on their surfaces, form
multiple emulsions (water-in-oil-in-water and oil-in-water-in-oil emulsions) by simply mixing them with water and oil.
Furthermore, stable potato-like emulsions are also obtained, although nonspherical emulsions are usually unstable because
of their larger interfacial energies. Secondly, we observed the drying processes of Pickering emulsions and found that some
wrinkles were formed on the droplet surfaces. The formulation made of Pickering w/o emulsions is desirable to achieve
uniform distribution of ingredients on a wide area after drying. These findings are useful in designing the building blocks of
complex supracolloidal systems for pharmaceutical, food, and cosmetic products.
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Multiple emulsions and capsules stabilized
by surface-active particles
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Graduate School of Science and Engineering,
Yamagata University
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Fig. 1 Scanning electron microscopic image of bowl-shaped
particles. Scale bar = 5um.
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Fig. 2 Mixed state diagram of BSP/water/n-dodecane
ternary systems. The notations O+WO, OW+W, O+OWO,
WOW+W indicate two phase regions consisting of an
emulsion phase and an excess oil (or water) phase, while
the notation O+WO+W indicates three phase region
consisting of an emulsion phase and oil and water phases.
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Fig. 3 Optical microscopic images of microbowls/water/
n-dodecane ternary systems: (a)W/0 emulsion state, (b) O/
W emulsion state, (c) O/W/0 emulsion state, and (d) W/0O/
W emulsion state. Prior to emulsification, rhodamine B was
added to the water phase. Scale bar is 100um.
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perfluoropolyether (PFPE), and their mixtures ternary
systems when a=0.3.
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Octaketide synthase (OKS) from Aloe arborescens is a plant-specific type III polyketide synthase (PKS) that catalyzes
iterative condensations of eight molecules of malonyl-CoA to produce the Cis aromatic octaketides SEK4 and SEK4b.
On the basis of the crystal structures of OKS, the F66L./N222G double mutant was constructed and shown to produce an
unnatural dodecaketide TW95a by sequential condensations of twelve molecules of malonyl-CoA. The C24 naphthophenone
TW95a is a product of the minimal type II PKS, and is structurally related to the Cx decaketide benzophenone SEK15,
the product of the OKS N222G point mutant. The C2s dodecaketide naphthophenone TW95a is the first and the longest
polyketide scaffold generated by a structurally simple type III3 PKS. A h?glology model predicted that the active-site
cavity volume of the FO6L/N222G mutant is increased to 748 A, from 652 A" of the wild-type OKS. The structure-based
engineering thus greatly expanded the catalytic repertoire of the simple type III PKS to further produce larger and more

complex polyketide molecules.
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Engineered biosynthesis of Aloe
chromones
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Proposed mechanism for the formation of (A) SEK4 and SEK4b by the

wild-type OKS, (B) SEK 15 by the N222G mutant OKS, and (C) TW95a by the

F66L/N222G mutant OKS.
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Figure 2 HPLC elution profiles of the enzyme reaction products of (A) the wild-type
OKS, (B) the N222G mutant OKS, and (C) the F66L/N222G mutant OKS.
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Figure 3 Surface and schematic representations of the active-site architectures of the wild-type and
mutant OKSs. Crystal structure of (A) the wild-type OKS, and (B) the N222G mutant OKS, and
homology model of (C) the F66L/N222G mutant OKS. The substrate entrances are indicated with
arrows. The bottoms of the active-site are indicated by purple surfaces. The Cys-His-Asn catalytic
triads are shown as yellow stick models. The mutated residues Asn222 (Gly222) and Phe66
(Leu66) are highlighted as blue and purple stick models, respectively.
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Many formulation technologies have been developed to overcome low-solubility problem of drug candidates. Herein
introduced is the application of the electrospray technology as a new option. This method can produce solid amorphous
nanoparticles in one-step. Moreover, it can be operated under ambient temperature condition. The coaxial nozzle was used
to control surface characteristic of the particle. Dissolution rate of griseofulvin was significantly enhanced by coating the

surface by Eudragit L-100.
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The UV protection and singlet oxygen ('0,) quenching activity of intramolecularly hydrogen-bonded
hydroxyanthraquinone derivatives found in aloe have been studied by means of laser spectroscopy. The UV protective
activity provided by excited-state intramolecular proton-transfer (ESIPT) in these molecules correlates with their 'O,
quenching activity, and the UV protective molecules have high 'O,-quenching function. The reason for this correlation can
be understood by considering ESTPT-induced distortion of ground-state potential surfaces in encounter complexes with 'O,.
Some molecules contained in aloe have a quenching rate constant larger than that of vitamin E and have a long duration of
action due to its resistance to UV degradation and chemical attacks by singlet oxygen and free radicals.
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A study of UV care by molecules
contained in aloe — UV protection and
singlet-oxygen quenching —

Shin-ichi Nagaoka*, Keishi Ohara

Division of Chemistry and Biology, Graduate
School of Science and Engineering, Ehime
University
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JI—TC
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Human skin is exposed to some environmental stress. Because phospholipid (PL) and cholesterol esters (CE) are
major component of cellular membrane, it is expected that the lipid change is a cause of the morphological change of the
human skin. To analyze the morphological change and the lipid change of the skin according to aging would be important.
In this study, to investigate the correlation of histology change and lipid change of skin, we analyzed lipid class, fatty acid

composition using HaCaT cells.

The major component of lipid extracted from HaCaT cells was PL. The relative amount of CE was also high. The total
relative amount of saturated fatty acid and unsaturated fatty acid was the almost same, but it of poly unsaturated fatty acid
was low. Elaidic acid and/or oleic acid (18:1 ; carbon numbers : degree of unsaturation) would be the key component of skin
lipid. The major molecular species of phosphatidyl choline (PC) were 32:1PC, 34:1PC, 34:2PC and 36:2PC. These molecules
contained more than one unsaturated fatty acid acyl chain. We will examine the structural analysis for triacylglycerol (TG)
molecular species and PC molecular species and these oxidation products of skin tissue.
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Lipidomic analysis of skin lipid changing
by aging
Mayuko Morita

Molecular Gastroenterology and Hepatology,
Kyoto Prefectural University of Medicine
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3-3 EBEORENENR
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Table 1 HaCaT MfgihHEENEE 7 7 X

® ® ® Ave.
CE 11.20 12.15 16.19 13.17x2.65
TG 8.52 573 10.34 8.20+2.32
FFA 6.40 3.83 6.02 5.42+1.39
Ch1+DG 6.21 5.85 7.49 6.52+0.86
PL 67.67 72.44 5794 66.1+7.38

Table 3 HaCAT Mgl iEE D E%4 PC. TG 4F# (Positive mode)

MESICHE SR EIREDZELICH T2 E R — L&

PREOEEDE Do 7255 ) YIRE O T b MR O %
1853 Cd % PCH T/ Tdh - 72, Positive mode THH
SN FERPCHTH, TGH T %X2A, Table3 IZ/R
L7z BFINRIIME 720 THE S 72 PC. TG T-H D
Intensity (£55 <+ % < 295 F I VB EL oA fa g
&4 PC. TGHFHiTdH - 72, Negative mode THH &
N7z F % PC4 T Hi% Table 4 \Z/R L7z EBENRIIME (~
m/z400) 1213 & A EIE T, BTSN - ERRE I
PCTH -7z (2B, Table 4).
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HaCaT #Milfd 2 M\ TR B E O 2 47 > 720 KL
IR O ERIRE ST VIRETH ). HmaHEhic X
HOHIZE D, ) VIREOHRTHRICPCEL ( HATY

ST A EaFIRE G

FaFnisphER

1 HaCaT i iEE D IEEhEERHE M

Table 2 HaCaT #fgihH B E D REIHESHE R

® @ ® Ave.
C14:0 4.28 3.15 3.04 13.49+0.69
C16:0 3247 2682 26.11 28.47%£3.49
C16:1 297 3.14 2.87 2.99%0.14
C16:1 9.25 9.49 10.03 9.59%0.40
Cc18:0 11.30 1194 10.77 11.34£0.59
C18:1 1950 1919 1862 19.10+0.45
c18:1 14.91 1625 1883 16.66%=1.99
c18:2 214 412 2.48 2.91+1.06
c18:2 3.13 297 3.69 3.26%0.38
C20:4 3.85 6.03 4.39 475%£1.13

Table 4 HaCAT ffgimHEEOE %L PC
SF# (Negative mode)

PC [M+H]" m/z Intensity TG [M+NH,] m/z Intensity

30: 1PC 706.5 951998 46 : 0TG 796.5 313125 PC [M+HOO]" m/z Intensity
32:1PC 7325 4201270 48 :0TG 824.6 316770 30: 1PC 750.5 18760
32: 2PC 7305 939616 48:1TG 8226 385241 32: 0PC 7785 33925
34 : OPC 7625 1093622 48 : 2TG 820.5 327803 32:1PC 776.5 58922
34 : 1PC 7605 7121840 50 :1TG 850.6 524523 32: 2PC 7745 13071
34 : 2PC 7585 4265662 50 : 2TG 8486 665469 34 : OPC 806.4 15502
34 : 3PC 7565 517890 52:1TG 8786 283877 34 : 1PC 804.5 103839
36: 1PC 7885 1346654 52 :2TG 8766 939291 34 : 2PC 802.5 54970
36 : 2PC 786.5 4647872 52 :3TG 8746 656301 36 : 1PC 832.4 17334
36 : 4PC 7825 520874 54 :2TG 0046 287452 36 : 2PC 830.5 66767
38 : 2PC 8145 967667 38 : 2PC 858.5 19594
38 : 3PC 8125 545545

38 : 4PC 8105 541770
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macrocephalus and Clarias galipinus). Comp Biochem
Physiol A Mol Integr Physiol, 32, 609-619, 2002.
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The essential oils and distilled-water extracts of Rosa rugosa flower, leaf, and fruit were analyzed by flame ionization
detector-gas chromatography and mass spectrometer-gas chromatography. The principle components in the flower oil and
water were citronellyl acetate, citronellol, and geranyl acetate, and citronellol and geraniol, respectively. For the leaf oil
and water, it was y-muurolene and geraniol and linalool, respectively. The main component in fruit water was terpinen-4-ol.
Fruit oil, on the other hand, could not be extracted. Additionally, combining the Rosa rugosa distilled-water with one of the
isoprenoids geraniol, farnesol, or citral showed higher antibacterial activity than the isoprenoid alone.

1. NTFZAOED

1.1 # 8

isoprenoid (XM B, WL &4 { DAY OAKN
Tisoprene (C;) S/ EINLERYWETH D, F /2.
isoprenoid [ZAEW 2 LI ENLFE Y RGE LTHMS
THEY., MR 7e~Y T 5505 BTiEH ST
b, TUXT FZE—IZBWT, T ORHIEHE < 25 N5
DFD, BIEZORET MV IR ETEEENL YT A
21— X (Rosa damascena) H SHEEENTVWSE TV, M
< F A (Rosa rugosa) \ZET ¥V TIE L G4 58T DJE
FO—2THY, ARICHOTIZILEEL SIIE/R T
DHAUWENREZIE L AT %o HHRETIR. HHNCB
RET2S < F 2D % HA ORI E L THE . BRI
ILSBLENRTV S, NI T ADIOE/FICH L TiE, H
EHED S D& HLICEOPMGE SN TR A7 #
EHEZOMOTALIZB T 207813 v Forid, FEEN
RTAVEAET A MR T L7200, fERFE, FIZ
DWTIRGZ M Ly BRALIC X B v & AT L 72,
T NI T ADIEDED IZOWTHIZES 2 HI T,
Head-Space #: (HS#:) GC-MSHMl & 12 & % T 555 D 55 Hr
bITo 72

1.2 £ B

1.2.1 EmER

INT T A DAE N OVHE T AR I DU AR B o JRAT T 2009
ED6HITHRICL ., FIEEAE9 IR 72,

Composition and antimicrobial activity of
the essential oil and water extract from
Japanese wild Rosa rugosa ~Fundamental
study on the effective use to cosmetology ~

Masahiko Nagaki
. Graduate School of Science and Technology,

Hirosaki University

1.2.2 HRamHmE

KW 7 & DRSO I AR R E R L e 7
BT 6 BERAT VR Z 3B L 720 N F ADIE25 kg H 5
WEREMAT015g (R EICH L 00058 %) 15 iz, F 7z,
N FADIEGCAg D B ITFEMAT0.39 g (0062 %) 1557z
D5 ENPLITBEMIS SN2,

KREFRBICE DV EONLZEEE L, TRl
L Chexane Z v T4 (100ml. 80ml. 60ml. 60ml, 4=
#300ml) fll 247\, KR~ 74 o A ' iz
Ko, HHEERE L,
1.2.3 24

K, L OFEREEH S ORI D155 53471% Gas chromatography
-Flame ionization detector (GCFID) K U¥Gas chromatography-
Mass spectrometer (GCMS) 12 & U 47 5 720 GC-FIDZ3#7 1%
Hitachi Gas Chromatograph G-5000A 12X D47\, carrier
gas I N, % 60ml/min TfJH L7z # T & 1d poly (alkylene
glycol) # J & (Sigma-Aldrich, 30m %X 0.25mm id.) & A,
Hi7a 7 5 21340C (5min)— 10T /min — 200C TH7 v,
Injector. % U'Detector i3 ZNZ411150C. 250C T L
720 GC-MS% #1 12 JEOL Q1000 GC-Mk-II %z ffi I L T
HP-5% 9 & (Agilent, 30m X 0.32mm i.d.) 2 & b 558 L 72,
carrier He " 21 1ml/min TH W, E 70 7 J 41350
C (47min) —15 C /min — 280 C (2min) T 1T - 7z
injector & GC-transfer line 1Z3£12200C 1238 E L 720

HS#:GC-MSilll%£ i, JEOL12031 Headspace auto sampler
LAES 872 JEOL Q1000GC-Mk-ITIZ & D fTwv, BT A1
ACUATIC (Agilent, 60m x0.32 mm id.) % i H L 7z
carrier Hel3E ) 15psi TR L. Hiw7 v 77 41340C
(3min)— 10T /min — 170C — 20C /min — 200 (125min)
T4T 5 720 Sample Loop & — F, sample 213 68°C |2 &
D 5K 5 & GCE~ 3 A L. HS-transfer line & O°GC-
transfer line 13121 150C. 200C M L7

WA ORMEICIE. GCMSIZE Db hizv AAXRY b
WENIST MSAXRZ VT4 T 7Y 7—% (http//www.
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nist.gov/srd/nistla.cfm) & ® [L#K, GC retention time (RT)
DI X 175 720 RIFREH O —F0E, 5 & D co-
injection I, n-alkane (C, — C,) O Y — 7 HEfi] 2 HHEH
E N % Retention Index (RI) O ICHKE & D IKIZ & D 47
5720 T BHAOEEIZICC Y — 7 ML SR L7,

1.3 HBREEER
1.3.1 N\TFADIE

N FADIEP S/ S NI, KOS 5 ok
W55 % Table 1-1127RF . #2513 &k D 85.2% (24
W9 2 37K A5 E & . citronellyl acetate % 12.1% &
RHZLEHFL TV, Babu b o#iFIc L uE, N o
BMAEEICHERWIZHSNTWE Y~ A7 10— X (Rosa
damascena) D F& 1L, citronellol & nerol ® 2 W5 CT35% %
MW LCHB Y, geraniol b 21% & BWEERTRON BT,
CHIZH LT A" F2AOE2SHE LRI
citronellol 237.7%. nerol2314% &. ZDO4&591% 137~
27— ZADOKME LT3 D 1T THhY ., geraniol
DN F ADEDOEMIZITILS% L RSN R0l
72y A7 U—=XTIR, NI F ZADEDKEMDO RS
Td 5 citronellyl acetate IZFAE RSN TRV, Zo
HpBH, NI FREFF A7 - LD b acetate (x4
LR T VDOTELZWNEEZLND, NI T ADIEDHE
W O & 7l 3k & 1Z 5 72 Y citronellol %
314%. geraniol # 134%. nerol% 111 % &H %4 < &F

LCTBY. &FRMITHEIN XD alcohol A D 573 L A5F <.
acetate RO R 73 IE MK < /5 1720 geraniol % citronellol
BZOHWEYIZI ) EREFIILCHVLRTEBY, Ny
FADERGIZEEINDLWGDEKE ENDISHIZHEMT
BRVHhEZEZTND,
1.3.2 N\VTFADE

OGN OB L CE TN LS % Tablel -2127R L
720 ORI B % < SN2 H55 13 y-muurolene (10.4%)
ThHH TOEWEERAGMEY TIEEd Aoz hr
5720 NI F AFE IR WT D, geraniol, linalool ? 45
HEAHEM D 04%. 02% 2L THEE L TIE42%, 39% &
RNz, HFROWEDIZHP2DOLT, NI FADRE
WINTGRTXR YT —=DIEDFHF Y K45 TH 5 geraniol X
linalool Z &% A L T2 &5 ) HEFHKIRVRIRTH %,
1.3.3 N\YFRADE

NI FADEDP LR ONTEBGICE TN LR ITER
D 92.3% AT 5 5213 A3 2 S 7z (Table1-3), 32
DA IR DF 1) % F#D terpinen-4-ol & 7 X ¥ ¥ —fk
DOF Y & Fpolinalool 23Z N E1191%. 156% & IEH 25
SR Nz, T2 18 - EOZEPE T T D acetate 1k
EMBH 1% RIGOERARTZ S0 L, EOEBEL TR
lavandulyl acetate (6.6%). linalyl acetate (3.4%).
geranyl acetate (3.2%) 7 FILIEMZ% < RSz,
1.3.4 NYFZADEDETKS

HSHEGC-MSHIEIC X B2 1N~ F ZADIEDFERIK G *

Tablel-1 NI FADTEICEFhBEH
No. components EO(%) DWex. (%) RT RI CI components EO (%) DWex. (%) RT RI CI
1 o-pinene 0.1 540 938 O | 24 geranyl acetate 55 02 11:46 1385 O
2 B-myrcene 0.8 6:56 994 (O | 25 methyl eugenol 0.5 23 11:58 1405 -
3 o-terpinene - 0.2 721 1019 O 26 B-cedrene 0.9 12:08 1426 -
4 p-cymene 0.7 1.4 729 1027 O | 27 o-bergamotene 1.6 12:17 1443 -
5 limonene 1.6 37 734 1032 O | 28 epi-P-santalene 0.6 12:23 1454 -
6 -terpinene 04 803 1063 29 y-muurolene 6.1 12:31 1469 -
7 acetophenone 0.6 8:10 1071 30 o-curcumene 1.0 12:41 1489 -
8  cis-linalool oxide - 0.5 817 1078 - 31 2-tridecanone 6.0 12:45 1496 -
9 linalool 0.5 9.0 838 1100 O i -1.5-di
10 2-phenylethanol 0.9 8.1 850 1116 O - glic;gggeyi;ﬁﬁ];%enfﬂ 33 12:33 1520 -
11 trans-rose oxide - 0.1 9:02 1132 - 33 nerolidol 0.7 12:59 1524 -
12 menthone 0.6 0.5 922 1158 O | 34 caryophyllene oxide 0.3 - 13:32 1590 -
13 terpinen-4-ol 0.7 940 1183 O | 35 widdrol - 04 13:46 1620 -
14 a-terpineol - 52 9:49 1195 (O | 36 nerolidyl acetate 0.5 - 14:10 1672 -
15 citronellol 77 31.4 Toe Tonk O | 37 B-bisabolol 0.5 0.1 14:21 1696 -
16 nerol 14 11.1 O | 38 2-pentadecanone 1.4 - 14:23 1700 -
17 neral 0.2 0.1 10:23 1242 - 39 farnesol 1.0 0.2 14:35 1728 O
18 geraniol 15 13.4 10:30 1254 O | 40 farnesal 0.4 14:44 1748 -
19 2-phenyl ethyl acetate - 0.7 10:33 1260 - 41 hexadecanal 0.2 15:15 1819 -
20 geranial 0.2 0.1 10:41 1267 42 hexadecanol acetate = 0.4 16:33 2008 -
21 citronellyl formate 1.4 - 10:42 1270 - n-alkane (C,,~C,,)  23.2
22 citronellyl acetate  12.1 0.8 11:29 1355 O
23 eugenol 4.1 11:34 1365 O Total 85.2 96.3

EO : essenntial oil

DW ex. distilled water extract
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Table1-2 NYFXDEIZEEZTNDIKA

No. components EO (%) DWex. (%) RT RI CI|No. components EO (%) DWex.(%) RT RI €I
1 1-octen-3-ol S 0.1 644 981 - 0 .1,2-djhydIo—1,1,6— 09 i 1131 1360 -
2 B-myrcene - 0.2 6:55 993 (O trimethyl naphthalene
3 p-cymene 0.1 tr 730 1028 O |33 eugenol - 0.1 11:33 1363 -
4 limonene - 0.1 7:33 1031 O 3y  Ad-methylene-2,8 8-trimethyl-2- 10 i 1144 1382 -
5 benzyl alcohol - tr 740 1039 - vinyl-bicyelo[5.2.0nonane :
6 trans-ocimene = tr 744 1043 - |35 B-damascenone = 0.2 11:50 1393 -
7 benzenacetaldehyde tr tr 7:50 1050 - |36 2,5-diisopropyl phenol S 0.2 11:58 1408 -
8 ocimene (isomer) = 0.1 754 1054 - |37 B-cedrene 1.7 = 12:08 1426 -
9 trans-linalool oxide = 0.7 816 1077 - |38 o-cedrene 0.7 = 12:12 1434 -
10 cis-linalool oxide = 0.5 830 1087 - |39 o-bergamotene 1.2 = 12:16 1442 -
11 linalool 0.2 39 839 1101 O |40 elemene 0.9 - 12:19 1447 -
12 nonanal 0.3 03 843 1107 - |41 c-amorphene 37 - 12:23 1455 -
13 2-phenylethanol - 02 850 1116 O |42 y-muurolene 10.4 - 12:31 1470 -
14 methoxy citronellol 0.1 - 9:17 1153 - |43 a-curcumene 1.2 - 12:41 1489 -
15 2-nonenal - 0.2 9:26 1165 - | M4 calamenene 0.1 - 13:09 1544 -
16 menthone - tr 9:30 1169 (O] 45 spathulenol 03 - 13:24 1574 -
17 nonyl alcohol tr = 934 1174 O] 46 caryophyllene oxide 0.8 = 13:32 1590 -
18 terpinen-4-ol tr 1.2 9:39 1181 O |47 aromadendrene oxide 2.7 33 14:06 1663 -
19 2-methyl acetophenone tr 0.3 9:44 1188 - | 48 a-bisabolol oxide - 1.0 14:09 1670 -
20 o-terpineol tr 15 9:49 1195 O] 49 isolongifolol, methyl ether S 0.8 14:11 1672 -
21 decanal 0.1 - 9:58 1207 - |50 B-eudesmol 03 - 14:15 1683 -
22 citronellol tr 0.4 10:13 1231 O | 51 o-bisaboloel 1.6 - 14:20 1685 -
23 neral 5 0.1 10:23 1247 O . 2,2,7,7-tetramethyl tricyclo 11 0.9 14:27 1709 -
24 2-butanoic acid, hexyl ester 0.1 = 10:27 1253 - [6.2.1.0(1,6)Jundec-4-en-3-one
25 geraniol 0.4 4.2 10:29 1256 O | 53 eudesma-5,11(13)-dien-8,12-olide 1.4 - 15:00 1784 -
26 piperitone = 0.8 10:32 1260 - | 54 isophytol 03 = 16:09 1948 -
27 geranial - 0.5 10:41 1275 O | 55 parthenium 0.8 - l6:11 1960 -
28 nonanal dimethyl acetal 0.1 - 10:43 1278 - [ 36 phytol 1.9 - 17:13 2114 -
29 geranyl formate tr 0.5 10:59 1303 - | - n-alkane (C,;~C,,) 1.5 - o I
30 undecanal 0.1 - 11:02 1307 -
31 4-hydroxy-3-methyl acetophenone - 13 11:05 1313 - Total 37.2 23.6
tr : trace<0.1%
Table1-3 NYFADEILETNIHES

No. components DWex. (%) RT RI CI | No. components DWex.(%) RT RI CI

1 ethyl tiglate 0.1 550 947 - 27 carvacrol 0.4 10:58 1302 -

2 6-methyl-5-hepten-2-one 0.2 6:50 990 - 28 undecanal tr 11:01 1305 -

3 B-myrcene 15 6:52 992 O 29 neryl acetate 1.7 11:34 1365 O

4 p-cymene 0.1 727 1025 - 30 geranyl acetate 32 11:45 1384 (O

5 limonene 0.5 731 1029 O 31 B-caryophyllene 5.1 12:10 1430 O

6 trans-ocimene 0.4 742 1041 - 32 a-bergamotene 03 12:16 1442 -

7 ocimene (isomer) 0.6 7:52 1052 - 33 B-farnesene 4.1 12:25 1458 -

8 y-terpinene 0.2 800 1060 - 34 a-caryophyllene 0.2 12:28 1464 -

9 trans-linalool oxide 0.4 8:14 1075 - 35 y-muurolene 0.1 12:31 1470 -

10 cis-linalool oxide 0.4 828 1089 - 36 eremophilene 0.1 12:39 1485 -

11 linalool 156 837 1099 (O | 37 B-bisabolene 0.1 12:54 1514 -

12 nonanal 0.8 841 1104 - 38 y-cadinene 1.7 12:59 1524 -

13 1-octen-3-yl-acetate 0.8 848 1113 - 39 calamenene 03 13:03 1532 -

14 camphor 0.1 9:14 1148 - 40 caryophyllene oxide I 0.3 13:20 1566 -

15 borneol 1.0 930 1169 (O | 41 caryophyllene oxide II 35 13:36 1598 -

16 nonyl alcohol 0.1 9:33 1173 - 42 cubenol 03 13:50 1628 -

17 terpinen-4-ol 19.1 937 1179 O 43 y-eudesmol 0.1 13:58 1643 -

18 p-cymen-8-ol 0.2 9:40 1183 - 44 T-cadinol 42 14:01 1652 -

19 o-terpineol 6.4 947 1192 O 45 cis-Z-o-bisabolene epoxide 0.7 14:10 1672 -

20 citronellol 0.4 @] 46 cadalene 02 14:18 1689 -

10:12 1230 -

21 nerol 0.9 O 47 longipinocarvone 0.4 14:49 1759 -

22 _ geraniol 2.9 TP 165G @] e 6,10, 14-trimethyl-2 0s 1527 1847 -

23 linalyl acetate 3.4 O -pentadecanone

24 carvenone 0.2 10:33 1263 - - n-alkane (C,,.C,,.C,5.C,0) 14 - - -

25 geranial 0.1 10:40 1273 O

26 lavandulyl acetate 6.6 10:51 1290 - Total 92.3
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Table1-4 NI FZXADIEOERED

No. compound RT proportion (%) MS agreement (%)| No. Compound RT proportion (%) MS agreement (%)
1 2-methy pentanal 9:23 1.0 88 19 benzaldehyde 17:51 0.6 83
2 2-pentanone 10:19 0.1 72 20 citronellol epoxide 18:51 0.1 79
3 2-methyl butanal 10:31 0.3 95 21 linalool 19:06 0.5 86
4 unknown 11:11 0.6 22 benzyl aleohol  19:12 2.4 92
5 4-methyl-1-hexene 11:15 0.6 86 23 rose oxide 19:27 52 95
6 acetoin 11:37 0.1 85 24 rose oxide 19:54 1.8 97
7 2,6-dimethyl-3-octene  12:02 0.3 86 25 citronellal 20:16 0.2 88
8 hexanal 12:59 0.2 95 26 2-nonenal 20:31 0.7 91
9 3-methyl-1-pentanol ~ 14:24 0.4 94 27  cucumbaraldehyde 20:39 03 81
10 cis-2-hexen-1-ol 14:30 0.1 88 28 2-phenylethanol ~ 20:54 376 93
11 5-methyl-2-hexanol 14:57 03 94 29 citronellol 21:43 375 99
12 methylnonylketone 15:02 0.1 88 30 geraniol 22:37 1.9 97
13 4-methyl hexanal 15:17 03 89 31 citral 23:24 0.2 81
14 1-octen-3-ol 16:43 1.0 97 32 2-phenethyl acetate 23:45 03 96
15 2-penthyl fran 16:59 2.1 95 33 citronellyl acetate 24:24 0.5 96
16 octhyl oxirane 17:05 0.1 84 34 y-cadinene 26:01 0.7 87
17 6-methyl-5-hepten-2-one 17:13 tr 78 35 methyl eugenol  28:36 1.5 98
18  trans-2-(2-pentenylifran 17:21 03 88 36 o-farnesene 29:43 0.2 90

Tablel-4 \Z/RF o NI T ADIEDOFEZL 5L 3555 AR (References)

5., 11T 2-phenylethanol (37.6%) & citronellol (37.5%)
D2 THULLEEHER L Tz, TOFENPL, NI T
ADIEDFEDIIZZD2HGHBRELFGLTwDLEER
bivd, 72, EOEFLMLWIZOA, 01% & il
ZENTWwzrose oxide DEEAEET 7% & H < bz,

1. 4 # &

NITF 2D, ErLEBARERIIFLTLA LTI
0.0058%. 0.062% D AE MDA S NT=D3, FEh o ITFEHIZIS
BNBRHoTze NI F ADMLDREIME, — BNy~ A Y
O — X4 4 VIZid%k &R S 2 weitronellyl acetate %
121% £ 2L EH L TWie ZORRERNPS, NI FADTE
DOFHMNE T~ A7 0 — X L3R 5 /FZ 2 FFOFE L
LCORARMEENS, 72, [EOERLG»HHEONT:
WA (3 AE I & FeXcitronellol (31.4%) %5 @ flower like 72 7
DAGTHT NI VRS OEHENE RSN, {bhm
HENOEFERWAIRENT, T NI T ADEIIZOF
HWHDIZH 222 59, geraniol % linalool & \» - 721k
OFENVEASEEH LTV NI T ADFEIL, Fiko
terpinen-4-ol % 19.1%. T\ ¥ ¥ —%k® linalool % 15.6% & .
HEOVORELBLD20DA5E2FFIILZEH LTS
HDPDD o720 NI T ADEFELZRG G 2TV, NI F A
DAEDFE 1 1% 2-phenylethanol (37.6%) & citronellol (37.5%)
D2 TEDTEL L EZRER L TW5E T L2500 72,

1-1) N. G. Baydar, H. Baydar, T. Debener, Analysis of
genetic relationships among Rosa damascena plants
grown in turkev by using AFLP and microsatellite
makers. J. Biotechnol., 111, 263-267 (2004).

1-2) Y. Wensheng, S. Lihua, Z. Dezhi, et al, Study on the
Chemical Constituents of Essential Oil from Flower of
Rosa rugosa Thunb. Var. alba Warb. J. jilin For. Inst.,
2, 7-11 (1992).

1-3) L. Zhaolin, Z. Fanxzhi, C. Nengyu, et. al,, Study
on Chemical Constituents of Fragrance Volatiles and
Essential Oil of Lanzhou Rose (Rosa rugosa Thunb.).
Chin. J. Chromatogr., 1, 18-23 (1988).

1-4) P. Yan-li, Z. Bing-zhen, M. Zong-hui, et al, Study on
Constituents of Volatile Oils from Flos Rosae Rugosa
in Different Areas by Gas Chromatography-Mass
Spectrometry. Food and Drug, 2, 2009.

1-5) Y. Ueyama, S. Hashimoto, H. Nii, et al, The essential
oil from the flowers of Rosa rugosa Thunb. Var. plema
Regel. Flavor Fragr. J., 5 (2), 219-222 (1990).

1-6) Y. Hashidoko, THE PHYTOCHEMISTRY OF ROSA
RUGOSA. Phytomedhicine, 43 (3), 535-549 (1996).

1-7) K. G. D. Babu, B. Singh, V. P. Joshi, et al, Essential
oil composition of Damask rose (Rosa damascena Mill.)
distilled under different pressures and temperatures.
Fravor Fragr. J., 17, 136-140 (2002).
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2. MBEEMEER

2.1 # ©

BRI HER D 70— kst e, RO/ S b 7%
ETRAELLBIYED T CICEMRANEEELTLE )]
BEIEVwE VR %, $72, ZOMFROFTH &) EHA
GBS PFAE R W EoDTEMEE A2 Twb, EL
Ty L= 2 — ATHEEEIH 5 2SR EE O MBLC X
LEENER L WEEND Lo TETVS, 20
L9 BRIRWOH T2 I EGYEDO R L b T2,
NDM-1#& {51 % Ff o 72 MO M OIS & 2 ERYLE R,
BRBEPSIZEBHM A 7V R SARS 7 E 0L
EGHE R H LT B IR RGE, RIB M % & O T FUK
Yefie 7 EAMEH E R Tw B2,

Mz a o 7EET THIARD & i S TR B otk
GLEERTIILEOLEZEZLOWE] 2EKRT L7414 F Ty
FEMEN L FHRIB ORI RO TS E TN T %, 19304
H, HYV#EDB. P. b —F U Hidid. ZoMPorEHELE
NaEFERL. 74 by W) Fv F GT) L8t 7.
ZD7 4 brFy FEIIMYIFHET 2R EOL VT
4 FHEDOZETHD, ZDA VTV A4 FHEIZITHWE S
MHRECRE L TERT L7201, MoWIIw§ 2 HE
FHER H O, 78 =% EO/NE i3 % AR,
WRRPWE 7 O B AUIKT 5 Bl - Fl. FLTHER L
T AREDREVIBEZRTIEDMOR TS,
ZOHT, KFETIEIA VT L 4 FEOBEDEICHEH
L. BENEGDO PR R AREAEICHHTE 2HR - BRFA
OB LTWS, SFIELFHBAIHFLTOA VTS
L/ A FHEOEEEZHEICT 222 HE L, €5
WZRIRORE 7> &l U 7450 288 8 &2 L 720 i o
s A RENREEEL LTV,

2.2 £ B

AR H AL SR 22 4 CTHESE 3 2 RS B S 1
S TP /S E BLIREREE (MIC) Zle L7z, FERE:
121X Mieller-Hinton Agar35#h (MHAR; M) % 0 L.
FHEMEA] & LT 5 %HCO-50 Tl B % L 7= 8 ik o
ATV 4 FEHEMATEL o TORMITHIE T 2 HHH
12 OD550 i Z M %E L. 1x10° CFU/mlIZ i1 % fid& L <
W 5, F 72 TMIC OfiA3800 pg/ml LT THUR i MEAS
HDHEHAWT 5] &) HARLFEH LSS 0¥ 8 28 26
S>TA VTV A FEOREIEEOH #Z HIK§ % (Fig.
2-1),

TS LBMEE T T LBRMEICDOWNT

R LW 7 2mTR E 77 ZBHR,. BHR%
Wizo DT T LBETER & 7T AR O I3 AT EED
WL 5. 7T LBEVERIGHIIZE O M /37 F
RV A VDI EFEST WD, —T 7T AETERIEHE
WARTF RN VOIS S EZR LT b,
COWEDENE 7T AL L s TH S NS, 7T
AP Z X Y RTF R 7 Vg L AR RO Do
LAl ThVa—NGETUMT 5L, 7T AR O
I NI ES IHELRNE DS, Fashb, 794
FRlEB CIE_TF K70 7 v OREREEV o S
FEHHRY . HEROEVEEEINL, 2O L) ZRBOE )
57 LMW E ST ABEEREXNTHI LN TE D
(Fig. 2-2) #329,

-EBEMEIZDOWT

BRI O T, OIS W F - M T,
MWL D KR&ESEZAEY R DL - L QBN REMTH Y.
I bV R TRNMUER EOMBBEE o TWwh, F
ToAIH & B0 MR B (S vk v v T,
FF ) THE S, EABESCERIAFIET 5 (Fig. 2-3).

AR N BTSN
+ (37°C. 18~208%)
AITLI/AR

MEEMESHY)

Fig. 2-1

MEEEEL

BERFHRERE
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- FAL Bk
25 LEPEE (Gram-positive bacteria) %7
- Staphylococcus aureus 209P
T R BRI (S.aureus)
- Staphylococcus aureus 834
D RAF VY Vi T B 2RI (MRSA)
- Listeria monocytogenes 1b-1684
CVAFYT - ®HA MR A (L.monocytogenes)
75 AP (Gram-) 2%
+ Escherichia coli IFO-3806
D KIGW (E.coli)
- Salmonella enterica serovar Typhimurium y 3306
CHVERT - A XIF T AW (S Typhimurium)
- Pseudomonas aeruginosa ATCC7853
D KRBT (P.eruginosa)
« Serratia marcescens
X5 FT7 - <Nty A (S.marcescens)
- Shigella sonnei
DRI (S.sonner)
« Proteus mirabilis
AT R - 25 Y R (Pomirabilis)
B (fungus/ (#) fungi)

+ Candida albicans

RIFRTUAY

T35 LBHEE

TS LBHE

Fig. 2-2 7S LBGMHEE T 7 LBRERDEWN

Fig. 2-3 EEEOMAEE

CHh I FW (C. albicans)
« Trichophyton sp.
el
+ Malassezia furfur
CRTEFT TN T IVERE
- WA BRE
NI T ADIDHERBLGONFTT MW EENS
geraniol, citronellol®® X ¥ ¥ — O REME 5 ICE TN T
W5 linalool, terpinen-4-ol 7 &', APiH - PiEFRERIZH
W HERERE D A v T L ) 4 FEEMEAE & DI Fig
2-41ZR il 25,
- BRI
Mieller-Hinton Agar 8K H (MHA X7 H) 122858 KIS
LT 21g/L, £ R 15g/LOEE TR %o IMEIE
HLCHEMSE, ExRy N THREEIZ12mL/ ROE & T
SEL. 121C, 155 A= M7 V=TI THRET %,

Mceller-Hinton Broth ®E4 (1L %)

Beef Extract Powder 2.0g
Acid Digest of Casein 175g
Soluble Starch 15g

(pH7.3%0.1)
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B4/~ FX (Rosa rugosa) DIEHMBAEZOMEREME ~aXAMAT—AOFEDFIHEEMNE L-EROAR~

- SREEMER

BB OBMMETHHA VTV ) 4 FEAEREH L
M#IcRESE 52010, REGEEH TH 5HCO-50
(NIKKOL) Z i L722"127219  HCO501xH) +F
FLUifbe~ YTHE~MEROT ) VLIS )
WWE T, bEPIEER R ICB VIO REEER T
Bo o WIS AR EmMYEAITE A LR L R
BB ORNOUELH & LTERT WS, FEBRICHW
%L ZIZHEBAKTE%ITHBEC L 7= RED 5%HCO-5012 L
TAVTL 4 FEERASETHEAL 720

2.3 #& B
-5
Table 2-1 75 LBMEICHT 2 BE—HERO MIC
MIC (ug/ml)
Gram-positive bacteria
S.aureus MRSA L.monocytogenes

geraniol 534 534 378
geranic acid 1900 1900 970
citral 720 720 720
farnesol 184 184 133
farnesal 40 40 n.t.
citronellol 279 321 321
linalool 1310 1310 n.t.
terpinen-4-ol 1400 1400 n.a.
hinokitiol 40 1.25 0.68

800 ug/ml LA F CHEEPEA S 5 & DIE AT TRLT W
bo INTDEN OWGTH 5 geraniol IZH 7 By ERE &
MRSAZ3F L TH34ug/mI CHEEE 2R L7ze 72
farnesol i geraniol & ) & 77 F A B PER 2R L TEIWILH
HHEERLZZ. LML, IV F—I128& F 15 linalool &
terpinen-4-ol1% 7" 7 ARGPERN L CTHURTE %2 7R & e 2

Of:o

Table 2-2 77 LREMEICH T 2 E—HERO MIC

L PRGN ZRE R ol FLTHERTRE I,
Z ? farnesol & 12312 75 A BRI L CHURITEM: 2 R
& 72 % o 7z linalool & terpinen-4-ol 25 K B W & 7R 90 B 12 %
L CHRTE R R L ze —BMIC T T 2B HR LD 75 A
B OB AIEEEZ R LIS WEwbRTWwA 2 & h
5 %, linalool & terpinen-4-ol ™ f P AZ BRI W HH R & B
b s,

Table 2-3 EHEICx§ 2B —HERD MIC
MIC (ug/ml)
Fungi

C.albicans  Trichophyton sp.

geraniol 378 88
geranic acid 750 18
farnesol - 3.5
citronellol 340 34
citronellal 340 180
linalool 523 830
terpinen-4-ol 467 438
hinokitiol n.t. 17

KREOFERTH S NS QBRI LT, 77 VAV =
1E35ug/ml & FEFITHVIBEELEEZRL. €0EH1rDA
VTV A REDESWIREEE R L7,

- BrREER

Table 2-4 geraniol & farmesol Z A & ¥ MRSA (CX L T
DOIMERER

MIC (ug/ml)

Gram-negative bacteria

E.coli S.Typhimurium  S.marcesens P.mirabilis S.sonnei

geraniol 445 400 700 540 445
geranic acid 1900 1900 7800 1900 1900
citral 1800 1800 7200 720 900
farnesol - - - - -
farnesal - n.t. n.t. n.t. n.t.
citronellol - - - - 471
linalool 656 n.t. n.t. n.t. 656
terpinen-4-ol 676 n.t. 793 n.t. 700
hinokitiol 34 34 n.t. n.t. 25

geraniol i KB AR ISR L T 445ug/ml THLW G
WERL, or s 2ZBEEEICOIREEEYS 5 2 L2
otz Ll 77 ABMERICH L T geraniol & ) b &
WHTH G % 7% LT iz farnesol 13 75 2 MR IS L C

Against geraniol (ug/ml) H—®MIC

MRSA 830 88 8.8 geraniol : 700pg/ml

330 T T T farnesol : 180 pg/ml
88 + + +
farnesol 70 + + +
(ug/ml) 35 + + +
18 + + +
8.8 + - -

MRSAIZ & L T B — @ ¥ £ T geraniol 1Z 700ug/ml.
farnesol 1X 180ug/ml THIW TG Z /R T O3 L. A5
% & geraniol 13 88pug/ml. farnesol i 18 ug/ml CHUH i
R L7oe HM—ICHRI0BED EBVIiHEE 2R3 2 &
b h o7z,

Table 2-5 farnesol & hinokitiol % 3 & £ Trichophyton sp.
(X L TOmERER

Against farnesol (ug/ml) H—®MIC
Trichophyton sp. 38 0.88 farnesol : 3.5ug/ml
84 i T hinokitiol : 17pg/ml
hinokitiol  0° | i
1.7 + -
0.84 + -

Trichophyton sp.\Z ®F L T H — @ ¥ & Tfarnesol 1%
35ug/ml, hinokitiol t% 17ug/ml CHL W I % 7R DI K}
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L. BFH 3 % & farnesol 12 0.88ug/ml. hinokitiol 1% 6.8pg/
ml TP 2R L7z SHUZH — R R L kT % &
TREEHIIZ B WL YE 2 7R L 720

Table 2-6 citral & farmnesol %} & € MRSA (23 L TDIE

Against citral (ug/ml) H—OMIC
MRSA 8550 90 9.0 citral : 720 ug/ml
880 T T T farnesol : 180 ug/ml
88 + + +
farnesol 70 + + +
(ug/ml) 35 + + +
18 + + +
8.8 + - -

MRSA R L CTH—D¥54 Tcitral 13 720pg/ml. farnesol
13 180pg/ml THLRIEMEZ R DK L. JEH$ % & citral
139.0ng/ml. farnesol 13 180pug/ml TP H i M % /R L 726
SRR L T 5 LR ITEH VIR EEZ R L
TWh,

Table 2-7 citronellol & faresol %A & € S. aureus (Z%¢ L
TOMERER

Against  |citronellol (ug/ml) H—®MIC
S. aureus | 957 214 171 150  citronellol * 279 ug/ml
133 + + + + farnesol : 184 ug/ml
farnesol ml+ + + -
(ng/ml) 9|+ + - -

S.aureus \ZxF L TH.— D4 Ccitronellol 13 279ug/ml,
farnesol 13 184 pg/ml THUHEE Z /R DX Ly PR F
% & citronellol 1% 171 pg/ml. farnesol % 111pg/ml T $it
AR L7z SHEH—ORR L KT % & mVPiRETE
PEERL TV 5,

- }850 - HHFEHROHRET

L) B S22 REE S £ 5 2 LS
WU TR o 72h5 EOPEHFFIZE N T 2R R RIS T
HLEDOH), HEDNETHLODPZHLNIT L7207 4
VR 75 4 (Isobologram) % v THEER % M7z,

TAVEROT T LIZDNWT

FWOMFVERICOVTIRET272DICXHWLNRS
HETHY, T TIEIHHFEE LR R (Fractional
Inhibitory Concentration index : FIC index) I3 %,
FICindex 25050 F (Fig.2-5M (1) =) 7) TIIH )
%R L. FICindex2305~ 1 (Fig.2-5»M» ) 7)
TIEHIMYEM %, FICindex#t 1 Pl E (Fig.2-5» (M ® T
V7)) TREPWERZRT,

FlCindex= MICa (ffH)

_ . MICb (BEHD)
MICa (¥—)

MICbh (#—)

0.8

0.6

D

0.4

0.2

0 0.2 0.4 0.6 0.8 1 1.2
HEa
Fig. 2-5 #=HEFEa &HEb DHADEE

Table 2-8 S.aureus (2% L T geraniol & farnesol A TO#
HBHRBROT71 VRO T T L

1.2
. FIC FICindex
geraniol farnesol
0.00 1.00 1.00
0.08 0.60 0.69
0.25 048 0.73
042 0.24 0.66

1.00 0.00 1.00

o
%

farnesol
o o
S (-]

o
~

o

0.5 . 1 15
geraniol

S.aureus \Z %} L C geraniol & farnesol fif J T O YL H s ER
T, FICindex7%0.66~073TO05Ll ETH o 720 MHIFERHE
WIFERECTE R D o720 OO, MIERFITIE HIIEYF D E)
WTW5 Z EDEED THL 2,

Table 2-9 MRSA (Z3¢ L T geraniol & farnesol #H TOHE
HKEBOTAVAROT L

FIC . 12
GOH FOH FICindex
0.00 1.00 1.00
017 0.60 0.77
025 048 0.73
042 0.36 0.78
046 0.24 0.70

1.00 0.00 1.00

1.0

—

¢
®

farnesol

AN
NN
00 \

A g

0.0 0.5 1.0 1.5
geraniol

MRSA 2%} L C geraniol & farnesol ff H TOHLH #ER T\
FICindex 280.70 ~0.78 TO5S L L TH o 720 IR 1L A
RTE LD o725 D0, MFERRITE MBI R AT
W5 EHHB L7,

o
=~

o
o
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Table 2-10

~AZX AT —~OFRFAEBR & U ERARE~

INT F RS MHA $23#1(C geraniol %500 L 7=#E%R

geraniol (ug/ml)

Gram-positive bacteria

Gram-negative bacteria

(+Floral water of rosa rugosa) S. aureus MRSA E. coli S. sonnei
467 + + + +
445 + + + +
423 + + + +
400 - - - -
378 - - - -
Each of MIC (ug/ml) 534 534 445 445

Table 2-11

INT F ARG MHA 3531 farnasol % 5/H0 L /=458

farnesol (ug/ml)

Gram-positive bacteria

Gram-negative bacteria

(+Floral water of rosa rugosa) S. aureus MRSA E. coli S. sonnei
155 + + - -
133 + + - -
111 + + - -
89 - - - -
67 - - - -
Each of MIC (ug/ml) 184 184 - -
PHEEMEOH A4 VTV 4 FEEIHT 5 &Rz E (References)

VEELIEDD, BEGEZMH LIS YT L 4
F&BM L 7= R B %2 4T - 720

N A % MHAR; #b12 geraniol Z R IN$ 5 &
Table 2-10D & 9 |2 geraniol i —MIC O & V) 775 LB
W D S.aureus & MRSAZ X L T (X534 ug/ml 2 & 423
ng/ml E TIIMICH A L, PLRIEEE E o720 F72
75 LEWRDE. coli £ S. sonnei \2x+ L Tlid445mg/ml A
5 423ug/ml E VW EEDO DTN TH 2 3HD bz,

N F AR MHA ¥ H12 farnesol Z #0135 &, Table
2-110 & 9 (2 farnesol E—MIC O & 1) 275 L Btk o
S.aureus & MRSA 2% L Tld184pg/ml 2> 5 111pug/ml
TIZMIC 254 L. SUHIEEADE £ - 720

2.4 £ ¥

N F ZADAEIZE F D geraniol R farnesol. citronellol
LEDA VTV A FEIZIIPIREEDSS 2 2 LSS H
220, ZOEABER IOV TIEb > TEW W APEH
LCTHWwS EZoHEIEMIZE E 5, % L Cgeraniol &
farnesol % B L. S.aureus & MRSA (25 L T FICindex
DIEA0.66 ~0.78 & AR LA L AR DM@ T 5
EEz2oND, ZL T, ZORHE Tgeraniol, farnesol ®
ELELORIEITH L TORERAELEEIHED LTnE
WEEZ LN, S5, BREG LM LB Z T T,
7T AW & 7T AWK L CHIREE X 2w
WKCHMADLLT, A VTV A FEERNTAIETEDA
VT A FEOYIRITEHPEE 52 Eh b, NI F A%
G PUATEH 2 /il 5 2 BB H 5 L EZ B D,

—39
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BB E PR RIS~V 72
PLIHETEA T 4 ¥ THINRE DO RSB E VRN B3 2 WE 78

MRAEATBOE NSRS AW eI W 7 0 & ABFSEER

WOH ik

In several vascular inflammatory reactions, inflammatory mediators lead to the activation of vascular endothelial
cells (EC). To date, a number of functional molecules induced on the surface of activated-EC have been identified. In
this study, we found Globotetraosylceramide (Gb4), a glycosphingolipid expressed in EC, as a novel inducible molecule
on EC activated by TNF-qo.. After TNF-o stimulation for 24 hours, the expression level of Gb4 in activated-EC became
approximately three times higher than that of non-treated EC. MALDI-TOFMS analysis revealed that the enhanced Gb4
predominantly contains C24:0 or C24:1 fatty acids in the ceramide moiety. Isolated caveolae/lipid raft-enriched detergent
insoluble membrane domains in activated-EC predominantly contain this molecular species of Gb4 (C24-Gb4). Real time
RT-PCR analysis revealed that the increased expression of C24-Gb4 was regulated by transcriptional control of key genes for
C24-Gb4 synthesis. These observations suggest that Gb4, especially those containing a very long chain fatty acid, play an

important role in the inflammatory response of EC.

1. #&

I IFRELIIFLDAREINDEAT4 v TYVEY N
& RO MERER S E LTI TS, Th
SidAICH L CHEATETH B 720, MEEAARIE X K
DERMRT A ODOEERTO Y ¥ L LTHRET 5. A7
4 v TRNREII B ICAHET A AT 4 Ty RGO
—DOTHY., £ 3I FEINITHEEST LMD 5K 25T
Thbo L TOHUERL?OBESNLHER T 4 » ThE
B (Neutral glycosphingolipids : N-GSL) &, ¥k i1
WOLY ) — ) 7p EDORRMED SN BRE NS S AL
TELMEZFHERMATVD, TOEFIFIDLIMIL
SRS S TR, B bR EM & L TER ST
Wb, INFETORMMZETIE. BERNICBITE A7 4~
THRE ORBE Y, s T THENTHEICHEOE B3¢
7o ZTBWT, EIEORYIIH T B ROLASEBIZ R D
HIRTEDO RS RDFIET 5 2 EBHEShTwa 2, L
ML H, A7 4 ¥ THRIREOEALE R RIEEE DR
RERIZOWTIIREARHTDH 5,

TaizshFcomfsemfiic . WREETOe M
FH SR I PR RN % JAE e 4 N 4 12 & 0 Rl L S
ISR EREES L, MO N-GSL KA k3 5 B4
RERLZTY, ZoBRHSIE, MO RIS EE
LIgO LRI =B LTI SN B 2 &0 b RIAED I
KT 28R THL LGS ND, AZ, ZOBKT

il

Purification and Characterization of Neutral
Glycosphingolipids in Human Vascular
Endothelial Cells under Inflammatory
Condition.

Tetsuya Okuda

Bioproduction Research Institute National
institute of Advanced Industrial Science
and Technology (AIST)

BT HICHUSIETEE 2 BT 5 A7 1 v THERE D & T
HEFRL. TOBGEEZINT THIT 2 ED T2, ABF%E
W T, B &3 % N-GSL 5 O fH B 50Hr K OF 32 SR
OREERGE, BT E L 72 EER 0 O S B A K
MR R AR D W THRGET L 72,

2. XBRFE

2.1 BEEHBELISOXT4 IEEERDTDODAKET
§g
HuMedia-EG2¥; 12 THe#s L 72 & b gMUE 28 M

Ml (HUVEC) 2 MEHCH Wize B ic Stk g

TNF-0. % #3215 20ng/ml 2 i 2 THIL I 989 2 &k L.

24HEIA VF 2 X— F L7212 [ L 72,

2.2 RT74 JFEREOHE

FULL7-fleE ), 2ok 2% 72— (2:1)
AR CCRIFEZM L7z, CoRBECEENS
N-GSL %5 %+ Folch 73 & 0 i L7z,

2.3 HPLC #R\ /= N-GSL O3

i U 72 N-GSL 12 rEndoglycoceramidase I (% % 5 /3
A ) ICTHERML T 5 2 & THSE 2l S, oh
EHOCHTT M7 ZOVER TR L. HPLCIZ TSR0
AREL & L 72 ML 0T 2 4T - 720 HPLC 4307 12 1d TSK gel
Amido-80 1 7 & % v, BBEIEIZI1Z20% 100mM ammonium
acetate (pH 3.85)-80% acetonitrile, &% 7¥20% 100mM ammonium
acetate (pH 3.85)-60 % DW-20% acetonitrile & H vz &G
IR X I K 360 nm 125 L. HOtIK K 425nm & M
L7z

2.4 HESMMICELZEIINBEDHEN
M L2mE R 7 4 THERRE S % a-CHCA~ - Y



TR ABERERMICHANBG MRESEX T+ JEREOHEMNEMERZRICEATIME

7 ALRAELTHELL, BEHsEE (MALDI-TOF-
MS) 12 THM L7z HEHEYEOMS AR bV EDIIRIC
X DGR PE LT,

2.5 Real time RT-PCR (Z&5& G FHIRHET
RAER AT % DO HUVEC & ) mRNA Zfhit L. #ixE
#ERE2HWTcDNAZ G L7z &% L 72 cDNA % §4 1
E LT, HBYHEIRE OAAEICE D B BEREBETHORE
%, LightCycler®80 Y A5 A (WY 2 - ¥4 77 ) A
74 v 2 A) &7 Real Time RT-PCRIZTHIE L 720

2.6 BEBEZ7MESOHREASR

SRERI W O HUVEC % FIETER] (1%triton-X100) 17
£ T2 T Dounce BIFRE YV F A F—I12THIEL. 5 —40%
DY afEEEARICTELTSIET, RET 7 ME
N5 FEERI A BV 2 0 HE L 72, sl > 7 i
107WL, £S5 7 bh~—F—, RXarta—nsg
NIEDORBUZOWTY AT vy Tay 54 » 7k
Wi sZET, RES 7 beE&bmligzE Lz, [WE
L7zmi% & ) NGSLZM L, FidEEamkicihH
&9 5 N-GSLEDDMS AT bV EHIE L

3. # R

3.1

HPLC 7 Hr OG5, WHEEAE T O HUVEC H3k © N-GSL
Wik, Z7aRF bS5+ Yt 3K (Ghd) BL U #
DOHERETH L 7R )7+ VET 3 F (Gb3) 2°FE
Bl LTHIELTWA Z EHHB L7 (Fig.lA)o 20
fis, <=4 F—HsrE LT, Gh3DRikkATHB5 2 b
+Z 3 F (LacCer) R, i AKM 2 D N-GSL 2 FE A3
bHZENRER SNz SIE T FR S 24 B S 7
MR ClE, I o TITHMBEm AR S, FRICF RS
TH 5D GhdDEALKE L SIEEMERT & K L TR 3 £%

A B

20 +

10}

Relative expression
Fold induction

.

LacCer Gb3 Gb4

Others

LacCer

ML T3 2 AL 72 (Fig. 1B)o

3.2

274 ¥ THEIRE L T 3 FE OB ZRED D
%o ZOREHIZOWT, BREHE#E (MALDI-TOF-MS)
HHWTHNT L7z (Fig. 2) BEMEMIRE L kD o, dlHH;
#TFTOHUVECHKDGb41Z. £ F I FOMRIMERAIZ /S
VIF U (Cl6:0), V&) Vg (C24:0), A VR
YR (C24:1) ZEWDELTHLTWAZ EDH S MIC
%o 7z (Fig. 2B 25 @G FHICHIRS 5 MS
AR PV, RIEZERL7ZZ2HBOHUVECICHNRT 53R
BT X DRI S 7z, BT, C24:0 % U°C24: 1
%43 %Gbd (C24-Gb4) ICHKT 5 ¥ 7 FILOHETRATH
57 (Fig 2, FE) .

3.3

C24-Gb4d DFEHEOHMAS, £ D X 9 2N P HIEEHE
T SN TV B DD ZEET XL, ZOAEEIZEE
THREEZTFHOEE L X)L IZ2Ww TReal time RT-
PCRICTH#NT L7z (Fig.3)o 3 C24-Gb4 OFESH DAL
FEETHICOVWTRF L2 E 2 A, TNF-olil it (12
W) (C— RIS EDS LA L Twiz, — T, C24-
Gb4 & miBRIK (LacCer) Z#if L CHAMK S N5 M EHENRE
GM3 D& EE# (5T (GM3S) ORI EICITA X %A1t
RRONZED o720 KIS, ©F I FEMOA KBS GG T
BEICOWTHE Lz 2 A, C24:0 K OC24: 1 I &
G (R RMERFE) Th S Eovll-309 5,
Elovil iz 725 BB EA LT b 2 L2 w2 L7z,
—J5. WA A7 4 TV ICERLYT I FEORT
5t 53 FAKEEE (CerS) 2oV T, C24BRIGME % %
WY CHER T % CerS2i fn T DI B L A2 5 7225,
C16 RNt DI EEE T d 5 CerSHMIE T 12D W T B [hk
WCHRBER LR LTV, 25D REIZ. C24-Ghd D%

Fig.1 TNF-a &% » HUVEC (Z$ |}
% N-GSL OFBEZEL .

(A) HPLC # BT N-GSL O&HFian
RIEE %, TNF-a FIBFIE THBHRET
L 7. K432 HUVEC (Open bars) &
U TNFa #® & % ® HUVEC (closed
bars) (CH¥T 3 N-GSL ERFRED
FIEE %/~ 7. Error bars, mean *+
SE, n=3, from three independent
experiments, * P < 0.05.

(B) N-GSL &9 TFHEICDWT, RIERH
#mOEME (TNFa & #% HUVEC

Gb3 Gb4 Others . FHIEHUVEC) %=L 7=
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[x107] [C24.0]
3.04 [C24:1] 1361.9
a 1359.9

2.0 [C22:0]
[C22:1) 13338 [C26:1)

[C14:0] [C16.0] a1 5

101 42018 12498

Fig.2 MALDI-TOF-MS I & % HUVEC H13k Gb4 O
BITE .

(EE%) BEHBE & LT MRMIKERBEE Gbd O
MS X7 ML ZEBEITE .

(FE%) R4LEE HUVEC & W hH U %= N-GSL &5 s
D Gb4 BFE MS Z~NYT KL,

(TE&) TNFa IC THIZ#DHUVEC (CHFET 3
Gb4 O MS X~%7 hJL. HUVEC ICHIRT 3 Gbd
IClk, EEBEDERICHEERT I HFIE (C14:
0~C26:1) PFHETDZIEHN MS AT ML L
FBElEh, ZOAME%® LERIC/RL = (arrow

1220 1260 1300 1340 1380 [miz] heads).

Relative intensity

120

80 1

Fig.3 Real time RT-PCR I &£ % C24-Gb4 Ak ERERTFEDR

IRREAT .

TNF-a % (12 B5/R1%) ® HUVEC RUKRMNIED HUVEC £
WERSL L /- cDNA Z FHW\ T, C24-Gb4 DERICEEE T 2 £ &Rk EE
FEETHORBE # BT L2 HIE, RERBE (12 856E)
DOiEINE (TNFa Rl##% HUVEC /KR4LE HUVEC) & LTRLT
3. C24-Gbd DFEHIMUDEEKEBEREEF L L T Gb3S,
Gb4S, B4GalTe, C24 fERFBEE SR EB %R & L T Elovlil, 3, 6,
C2ABHBEREEBEE L TEIINELEEGKRT2HERTH S CerS2
CD2WT, ZhZhBEREZMBIT LA FLEEBEHRELT,
HUVEC ICTR7E 4 3B X 7 « > JHEREE OB A B R EEF T
0 » 3 GM3S, Gb4 DHEIEFADIEE P EEER TH 5 GLA, C16 fEfs
P BErREBELTEII NEEERT 2BHRERT CerS5, 6200
TP N2 TH, ZTORBEME %KL 7. Error bars, mean = SE, n=4, from

two independent experiments.

Fold induction

40 1

HEWINIBWTE T I FEEREEE L X)L ToO PR 13 M AT 4 v THEREISHBEANICTRES 7 P EEREND
<\ Elovll 2 X % C24 JRWHER 4 B s D B ASH LY 7 432 ) VT FIMRED RS R IR T A EEZ LN TWD, £

) T L BERT 5, CTHALFMTEICL Y, C24-GMADIRE 7 7 MIBIT 5
AR D W TR L 72 (Fig. 4)o S TS 1 # A4S 9 1% i
3.4 (DIM) Z Lot L7232 100 L, 209 bIRE S

ML D SHEIG BT BT 5 C24-Gh4 B R D EFKIZOWT 7 b= =il S b5y (Fig. 4A, 2-3) %»5 N-GSL
BiEt3 2, 2 OMBEMNIZBT 2 RAEIZ DWW T L 720 Z At L. MALDI-TOF-MSIZ Cfr L7 & 2 A, C24-
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A oM
12 3 45 67 8 91
Flotillin-1 - — - 48 kDa
Flotillin-2 -— - 432 kDa
Caveolin-1 Rz — — el =22 kDa
Actin - e e« =32 kDa
5% " A% i 40% >
B Sucrose density
[ x10%]
'y
2 [C24:1)
'g 1.0 1359.9
g [C16:0)
— 12498
5 A [C22:0)
2 0.51 1333.8
] [C14:0] \J
K
o 12%1.8
o R

[C24:0)
1361.9
v

Fig. 4 #REfEICH T 5 C24-Gbd D H1xEH
RERHED HUVEC &£ V) RETEMERI A M E
(DIM) %> aBEREARRDEICELY S8 L ,C24-
Gb4 DT % MALDI-TOF-MS (& V) Bt L 7= .
(AATIXRZ>TOyTFq2JIC&N, SERICH
T3EE> 7 b (Flotillin-1,2) RUAXA &
(Caveolin-1) DY —H—DFOBEICDWVWTHE
L. A, 28O0-NLELTTIFRY
IN7E (Actin) DREICDOWVWTHREETL A .
B)DBEL/-IBE S 7 MERESADICH TS C24-Gb4s

1220 1260 1300 1340

Gbd DMS A7 PVt S 7z (Fig.4B)o — /Ty JF
BB 7 7 M5 (Fig.4A, 7-10) 513, Gb4IZHIK T %W
FTHROMS AXZ PVHIRINEN Lo 720

4. £ %

AIWFFEIC Ty 290 2 £ L - A e <l R 80 R
Wil x &4 5 AN-GSLOSEH =2 IMT % 2 & 250 5 25
LY, FOERSITCURNIEZ 543 5 Gbd (C24-
Gbd) TH o7z CURNIMEEHTH AT 4 » THEIRE
. BEREOIRE —EEHEEICBW T, ZO0RBMICIHE
T 50 TOMENER N T HEHBHLEEZLNTY
%% —HT R A M A4 ) SRR L2z
FNEMITIX, BE T 7 b2 ALY 7 F I UmEdsHikg
DRFEIEE WG T2 eamonTs ), C24-Gba
DIRE T 7 MDD S D TS DBHBEADEG-HIRIE
ENb, F/BETREABITOBENS, MERFICBITS
C24-Gb4 DFEHIIMI BTG L XU THIE S i Tw
HZENHLNE R, ZONRIIEERE DR R 5 %5011
DFEPLE F THWE LNV TREICHIE S L TW 5B 2 & 2%
L7,

VLo, S F O MmENBE AT BT % C24-Ghbd
DAY, MO RIES I CEELEHZH) 2 & 2R
BLTHD, 5%IZC2U4-CHUDOEG B TFREINLIKEY &
FIVIRERES & s, EORREICO W TT T u—F75%
FETH Do

1380 [miz]

DFEIE %, MALDI-TOF-MS (& +) B#ffT L 7= .

(BEXH)
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length on membrane microdomain-mediated signal
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Bio-nanocapsule (BNC) is a hollow particle consisting of liposome and hepatitis B virus (HBV) surface antigen
(HBsAg) L proteins. Due to the high similarity in surface structure between HBV and BNC, BNC is considered to harbor
three functions like HBV: active targeting activity (originally to human liver), membrane fusogenic activity, and stealth
activity (escaping from reticuloendothelial system in body). Recently, we have developed in vivo pinpoint drug and gene
delivery system using BNC as a platform by replacing the human liver-specific recognition region (pre-S region) on BNC
surface to the targeting molecules of interest. In this study, I have evealuated the applicability of BNC technology for the
transdermal delivery, which would be useful technology in the forthcoming cosmetic field.

1. #&

LG IE, AR 2 MEH S8 2 500 (BERERLL) 23K
EREZOMBTH Y, TN EDPIHRICEHZEE LT 5 2,
SR O B EEEIC S 5 2 L5, RAE, AR OG-
THER KRBT CEEEAT T 5 DA T, FHTRE R TRIZ
RENTWEDPo. LML, TOHETIE, AT O
Yotk (PR HED < B RENESE) 12 & D JRFRRAIZ A MK
WIS NTE D T2, BRI E LA R85

il

DK —ERDBHDPEERFRELICFEFTIITR L & Sh Tz,

I 2 FHAE A AT e Tld 2 WS, R E R E TOA K
ORI, FER S O FL R AN T DEERER AL DA DA K]
W) —27 (Fh) REESREEL1EITT. FKroE
EMOKRNEERENT FEORR S, XA VI vFgvavy
THOHEMEG OG- RmOE W IREE L 2B AL F5E L
TWRVWDOTIE RV, ? LEZ TV,

ZZTH 413, 2005412 Fragrance Journal ik T4
L7zk 9, mEF L CH#EAE L TWw 2DDS (drug
delivery system: $&¥)3%3%) Hiffi 2. HFI BRI TILhE
BB L. ERCRE A SGE L. R oILEE B SE
WCETLHZERHNELTWS, BARWIZIZ, Tsc DSBS
L72BIIIF%R™Y 4 )V A (HBV) OREAehEME & © b ITFHRAE R
B 7 MR B O S s s 2 3 2 A VW AR Y & —
ToHH)NA FF / # 7+ (bio-nanocapsule BNC) % JH\»
%% (Fig.1)» BNC I3 HBV #Mi#t)i (HBV surface antigen,
HBsAg) L% v 237 B HFEMBNTHEZHE I L
TH LMY BEK T0nm OHhZEF ) KT Td %o BNCIZ

Evaluation of novel drug delivery system
carrier “bio-nanocapsules” possessing active
targeting machinery in the forthcoming
cosmetics field

Shun’ichi Kuroda
Nagoya Univerisity

BRI AR SR IR — E T HBsAg LY » 28 7 B H
10053705 k7 e LTHIEL TWh, ZIUBES
B04EICH » THAMICEHKRIEH ST A BRIF &Y 2
FrOPE ERKOWRETH 5720, & MIT 2 L4EeMD
BWEEZOLNTBY) ., EBRICEW 2wt i
LEEMNROOLNT VD, T2, EETRERICH S
TWAH—F Y NRH—IN1) 27 L) TS T 7 F
COPUERRHEY S o HELTHOHVw SR T WD,
AF ) 7IE [VERY—24 (liposome, LP) &7 4 LV AXRZ
% —®/NA 7Y v F (The Lancet i (200347 A). Nature
Materialsi& (20034E8 H)) | &S, SI3HEOEIE R
WS, BRI ShCwa i, Zett e a5
ATV RBIFE TR, R, B, BEHMICIBIT 21T
BEOMBIIH LT AR S RS LT X FhET
% BNC OB EAT I o

2. ¥ &

2.1 EEBH#

BNCld. HBsAg L # ¥ /827 58 75 A 3 F pGLDLIIP39-
ReT #1245 Saccharomyces cerevisiae AH22R-#£* 2>
SEEHRY ICHECEERL L, BRI L TIREE L 72,

2.2 WREHT M LP OER

Cholesterol (SIGMA, St.Louis, MO, USA)., DPPC
(Dipalmitoylphosphatidylcholine, H alikk=&4:, 5 5t),
DPPE (Dipalmitoylphosphatidylethanolamine, H ilikk4
£, DPPGNa (Dipalmitoylphosphoglycerol, sodium salt, H
Bk X & #: ). NBD-PE (7-nitrobellzo-2-0xa-1, 3-diazole,
dihexacanoylphosphothanolamine, trithylammonium salt,
Invitrogen, Carlsbad, CA, USA) (Jif #2 ¥ #% & : 470nm,
WG E 1 530nm) 2 A L TR L ) GREELI
¥ Cholesterol : DPPC : DPPE : DPPG=40:15:13:
30 : 2 (mol/mol)) NBD ik 7 =4 Y PELP 2137,

— 44 —
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BEIFFAD 1)L R (HBY)

Pre-S1
e IR T2—

A7 F /7)1 (BNO)

Fig.1 HBV & BNC DOi8&E

2.3 H25tHAKABNC FHifiZzH\/~=BNC-LPES

EDOIER

LP¥## 700ul (RE#3mg4r) Z15ml7 7 Va2 v F o
— 712451 L. Britton Robinson buffer (0.1 M7 7 [,
0.1 MEEEE, 01MY B, 05M NaOHIZ & b pH 3 IZ71%%)
% 800ul. BNC #300ul (% > /87 B R & LT300pg) &
L., 37C., 305 A vF 22— b L7HE 5% 10%.
15%. 20%. 30% & 0°40% (w/v) O¥Ebt > 7 Al %
ZNZN65ml. 65ml. 5ml. 5ml, 5ml. 5ml3 > P28ST
04 (HAZ TR, HE) ICER L. ALYy 7
1800wl 2 HJE L T4 34.8ml & L. 45l i g O b
CP100MX (H 32 T8, HE) % H 724000 rpm. %,
16 HE [ O et CHi bt o 7 &% A Bl R O 2 1T - 720
B TR, EErS Iml T oML T75 27 v ay
% 0.1% (w/v)SDS (sodium dodecyl sulfate) % &t 10% (w/
v) K729 NT7 I K7V (SDS-PAGE) (5 VA4 X
10cm x 10cm) (A L. 80V, 80mA. 3045 #kE) L 7214,
160V, 80mA. 604 #k®) L7z BRIKENE. 7V % 1Y
BLCBNCHHEET L7527 vavERELR. /2.
%797 v arDONBDHGE#LP O #1d. NBD HIk
HOE R (BB K 470nm, @569k E 0 530nm) %
1mg/ml ® NBD 8GR # LP 2 My & L T Varioskan
(Thermo Fisher Scientific, Waltham, MA, USA) 12 & 1
FHli L. BNCIZ#80% (HEI) &ENs & v 87 Hilisn

D E I Micro BCA Protein Assay Kit (Thermo SCIENTIFIC,

Rockford, IL, USA) % i\»T Img/ml ® BSA % KLy g &
LCER L, HDT7F 27 ¥ a »& D7 500 ml o
PBS (Phosphate buffered saline ; 140mM NaCl, 3 mM
KCl, 10mM Na,HPO,, 1.8mM KH,PO,) % i\ T % ik T2
BERENT L7215, FEOPBSICAKHL T, X HICERT
—WEEN L72d O % BNCLPHGARE LT, 4TC Ttk
L7z

2.4 MHIREER
BNC-LP & HROR T2 & (BALIE, =7 H A —F
/ ¥ — X ZS (Malvern Instruments Ltd, Worcestershire,

UK) Z HHWCTHlE L 720 BARRIZIE, 777 Yo
BB —Y a2 T, 2oEDEE LE TRHE
TH 3% DLS % (il (2 X 2R FElE s, M3
(mixed mode measurement) il % # it & PALS (Phase.
Analysis Light Scattering) # % & P 72 M3-PALSIZ X
B CEAPE AT 720

2.5 AF2 7L IR

F v b+ (8~ 10##h o+ A Sprague-Dawley) 75 &8I JE ©
E2HY, B EOBEEEZPATESL Lem BH) ©R2H
I BT, BNC-LP &% AikAi \2 HEPES (pH7.4)
300ul Z HWTEiR s, |-MfLREmEMHAL T, 4
FY P 74+ LY A (TTIZ VY 22—, TCCR-3005. H3P)
12X 0 03mA/em DEAET 1 BHAT - THRIEMIZRYS L
72 AF Y b7 F VYA, SKFHEOLL THUE L T, &
G OB R 2 ER L. e — 9 — SR
FVI000D (F 9 ¥ 78 A, HE) ICX YD EHNIZBIT 2
BNC-LP #i &k DB RE & 574l L 72

3. # R

3.1 WREHBT7=F % LP & BNC EDESIRER
55 25 AR BNCHAN 1A R DNA %ED & ICHE S
72b DT, HFF ~HLP & DNA % # & 1K (lipoplex.
LPX) fb L7z#12. M4 T TBNCLAG S ¢, 1
bt ¥ 7 2 A FliE a0 T BNC-LPX AR 2 k3 L
72 (Fig.2)o 2T, AR TIRERNZ 7 =4 Y HLPIC
HALT, 25 MCBNCHAMIC L . BIESLEMET T
BNCEZRALCRIGAZIR L., Wbty A%
DB L CTBNC-LP A RO A K 2 il 72, W14
FRBIXYImITo75 27 ary2HIL, &7527Yay
IZ2WTNBD (LP) @65, BNCO ¥ 7387 HiEE,
FBEZWELZ (Figd)o TOME 7527 a %58
WKBWCLPOHR—Y =7 B SN, T K757
¥ a v %SDS-PAGECER L TH#HmL, ¥ b A b
) —RAT Z AT o 78GR, KBS OBNCIE 7927 ¥ a v 3
FlTEE—2 L LTHEHLTVRD, —HiE7527 v 3
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BIER L IhORL - 3%

JIAIAN R
_— a» -
DNA HA /%: N

!

Bottfl YRV —L@E%

7 76
R £

DNA Lipoplex - BNC-Lipoplex

!

5N JLL O LBEEDNRBE A

Cationic
Liposomes

OB AR a1
~ % \ '
D @ BEEET 't
Cationic '
Liposomes . iy |
mu\[)NA Lipoplex %% BN BNC-Lipoplex

Fig.2 BNC REBN\DEEFIHAFENZE

CEFSIIBVWTE =7 2B L Tz, DEDOHEDDS,
W4 FT7 =4 Y LPIEBNC & %)% & < BNC-LP#
SEEEET 5 2 EASHI L 72,

3.2 BNC-LP #&&DMHK

5N 72BNCLPHAMIE, EAZILPNICHATS
EHTRETH D, ABZEORMICH L TET VR ) T L
LTCEZDLIEDNTE D, £2°C, DDSHIFICBWTE
B AR e L7z T .BNCIRE (5 X278 e LT0)
13200pg/ml T, LP#EEEIX700ug/ml TdH o 720 8 2 AL
RIBNCAE#: F TOBNC-LP# A4 1ZBNCH# I LP i
JED 5 %RETH o722 05, S HNE30% AR 7% D TH
S BNCIEENE o720 F720 KRG DLSETHET
% &£ 200nmEj#% T o 72 (Fig. 4). 7275 L. PDI (% 4r#
BRI Z1TH Y., REGAHHBARE—-THEILERLT
Wiz F /2, RIEEM (CEM) 1X-692mVTdH b, ERN
TOIFFRWAE D VI WT=F W TH - 7225 K

FEGAT A — T\ 2 &S X ) BT 3AT 35— Thdr o 720

3.3 AAFLPFTAL IR

KETHNIE, BNCHEMWAT 2 BEEBFHEHICL D,
Bz I8 10 12 BNC-LP AR A3 U, & 2 I3
MWIZIZET 5 b0 L IfFs /=25, F9IdmkmicEs F
TERENICRBETELPA A+ 7+ LY XY 2475 TH
720 EOREE. BNC-LPHEAIKRO B EN~DHE 7%
Rohhhotz (F—2REF), £ T, BNCHIKTHE
JENICIRET X 50T 572012, H06H % Cyb TR
L7zt RTPEROCEMZE L (Fig.5). € D%,

2 a

o o

T T
(lu/5) Apsusg

o
o
T

BNC (X104 AU/mm? —m—

o
T

01 23456 78 910111213141516171818 2021
BNG | wenle. |

Fraction No.

Fig.3 25 H XA BNC FRAICL D2 EHNEZT =4 >
LP & BNC O@&/N2—> (Z) RUE{EE YT LBEDLH
wiNg— (B)

: |
§
|
l
o 1
/
P

2uremy

Fig.4 BNC-LP &5 DORF&E (L. Intensity
E—K; . Number E—K) & (B (F)

Size Distribution by Intensity

Intensity (%)

ol : .
0.1 1 10 100 1000 10000
Size (d.nm)

Zeta Potential Distribution

L i P B O O o
) R S SRRt S TR R
&
F 200000 -+-eeeseeeseeneesessionennnn E R
[
2
= 40000 == crerererrrrremr e teeneeeeieen s et .......................
0t DN o J
-200 -100 0 100 200

Zeta Potential (mV)
Fig.5 Cy5 #Z&# BNC OfiF&E (L. Intensity E— K) & (&
L (F)
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RF#813102nm TPDIZ0228 L ¥ — el F- 2 K L Tw»
7oo WIS, CEMEIET L L. WESAPY 10
Vx—TEMERLTED., —454mV aym%xff z
#7887 =4 Y ETH o 72,

KT, Cy5HE#BNC (¥ v 87 B & L T833ug/ml)
B 300ml 2 W TRHBRICA Y b7+ L—3 2% 1
T, SRFHECHUE L <. MY R 2 8lgE L7z (Fig.6).
ZOFER, BNCIIEMER 2 HiER A>TEBH, &
&L TV, R S5 10um 5 5 100um 550 [
Jeld | ThHotze I, A F A UPELP FikG LAY
EHMUEENRERDEBNCOAALTWSLZ E2/RLT
Wiz,

3.4 HEEETZ
HEHFOH®KRE
BNC-LPH AR Z ZIHHNIC—BRESEL 2D,

BNC-LP M OM AN 2 @b THARDREN 2 EmD 5

ENWFLEZ 2, T BEEASKER S OB %

79 2812720 BARMIZIZ, 3.1 TRl L 22 MRt 4eth

TTOBNCET=F YHELP E ORBIAIZE LT, IHEED

A 50 5 720 IR (37T 30422 5. 50T,

60C. 70C T 2 BFHIICZE W) T\, BNC-LP#HEAEI%D

RKILIK SN L L7z (Fig. 7)o TR, bt

T AR I LD 5 %’ELL BNC-LPHEA&KRIC

“E N5 BNC KU LP ORI ST % 5 126> T—B

ik L7z F72. WA ED NS ]\ bIEICHEE TR %

F>t LP & BNC EDHEESXE

[INAFF/ ATV ORERICKER S TOISARE DR

X912k o7 (Fig.8), 412, 60T THAp & 472 BNC-LP
WAEKZ B HRETHEME TR L-EZ A, 40T 304
Ml B7CERMUL) TERLAFAEAKREFEUBRERLT
W7z (Fig 9 BB ). F72, 60C L OF70C TH K X ¥ 72
BNC-LPHEAKROK TE L OREEMZWEL 2L A,
FFIZ60C THBL L 7253 b T8 R YR T AT & b IZAEE
W52 LTz (Figd TE) .

4. &
Sl ALHEmO AL EHA LIS/ 2 ) T —%2R)
RMIZEFNICIRE S E S 72012, 4 D% L72BNC

EHOCTEMERE 21To 72, 9. . BNCHEICH
B AT A HESGR I (425 1R BNC/E#:)
DT, WFEZHCTT =4 Y HLPNEICE T VLG
(é‘lﬁlbiifi‘[’:@?‘?) %i]‘}\b BNC & @& &4, BNC-LP
BERE Lz SN, REEINENLIZNIRL T o
DT, ke FH?HEE%&‘%E‘JBNC%@HEJ Lo ZORE%, [
WAKRD CEMIE T = F > T AR IR B AS A3 7
WZ EDHIfE S NS, KT 200nm AR L 2 D, F 7,
W BE AT A — T2 72012, HFEATHA 4 M7+ L
VATHEHHNIRIRMICRATEZ Lid ol 22
T, BNCH M TR Z M 21T 72 & 2 A, 1%
100 nm CLEBMIZE 7 =4 v & 2 ), HidAg Cl3EL
Dol AF Vb7 LY ATRIERL S EFERNICERS
L7z TORBITIERENLTASTVDB IIITHZ 72
SENZ. A F Y P77 LY AR 1R TH D,

Fig.6 CySiZE@BNC D1 F> b7 LY 2R
(k. BAREF ; T, 80t%)
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Anionic-Liposomes (LP)

BNC 0.23 mg

4.6 mg (20:1)

in 1 ml of Britton-Robinson buffer (pH 4.0)

BNCEVRY—LDREHEE LITS-HDBEFHERE
(BRI, FREX2FMICER, MEEREZ®HEL)

Bt LB EDEEDE [5-40% (w/v) CsCl in pH4 buffer(LPAI7K#Bbuffer) ]

l 24,000 rpm, 16 h, RT
7592357 EI(500 ul)

~

aYUEE(EE)
micro BCA assay (22/3\0H)
BE
v
E—925933>EIR
\

BNC-LPEE& A

oD

-

(BNC at 562 nm, Choline at 600 nm)

05

04 7

03

02

0.1

0

LP BNC-LP complex BNC

.

| 60°C

0

Fig. 7 BNC-LP fE&ENHER

BNC-LP
#Hatk

BNC

c 70 °C
81
56

60 °C
82
37

40 °C Original
BNCEIRE (%) 7.2
LPEIIREE (%) 3.0

50

16
5.1

Fig. 8 BNC-LP E&EGAMEMNEICH T 2 REDORE

BIMED KEDP 72 (TR LEEWE, BFICRENES
LU REMED D 5) DT KA & (XA R S OV BRI D
T THRE 2T ) LESD S, 72, BERIGEDO R
TF R RS RBBNCIZOWT b kL EE %
T, HHMBEATHORIBNICRATE 2BNCORRE AT
W7z,

Z D%, BNC-LPHEGHROIERBEZ SR L, BMNES
LCHHEL 2w ) RIBE SR FHIR S LWES
ROEENIY) L7z BUE, AEEERDOT v M 2B %
STBY, EENICEENPOERIIRET D 0B 0BT L
TWh,

TEM (Transmission Electron Microscopy) 122

40 °C

DLS (Dynamic Light Scatterin

Rh&IRE HFE KE B

40°C 232 nm ~708 mv

60 °C 227 nm ~287 mv ;

70°C 342 nm 316 mv
Fig. 9 =R THR S hi- BNC-LP E&EDME

5. # #&

peRIMp G2 BME LTSN 2 Fx ) 7 —
THAHBNCiZ. FRIOKFTICLY, Ll A+
TALY ALY EHNICIRETELZEDHIH L &
%X, BNCEREOYR, HTHROYR. KiENOYE
ATV, BB CHHENICRETELF /XX ) 7 —
bx HIFL72wve F720 REBIWERILARHE D I8 L <. 1t
WO A% L FEREME TRATESZ 7L —FDF ) F v
V7 —%HfE L7,
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In Japan, we have used medicinal plants for the efficient ingredients in functional cosmetics so far. Recently,
thalassotherapy has been popular in Japan, and marine algae, dried material of seawater, and marine mud are used for the
therapy. However, only a few marine-derived compounds, e.g. pseudopterosin, astaxanthin, chitin, chitosan, and sodium
alginate, are used for the efficient ingredients in functional cosmetics. Marine organisms inhabit under strong ultraviolet rays,
and they may contain antioxidants, radical scavengers, and ultraviolet-absorbing substances. Since many drug leads were
isolated from marine organisms, leads of efficient ingredients in functional cosmetics may also be discovered from marine
sources. We screened the DPPH radical scavenging activity of extracts of marine organisms (360 samples) and found that the
extracts of 22 samples showed more than 30% radical scavenging activity. The bioassay-guided purification of the extracts
of two marine sponges (06M046, 07M105) afforded 4,7-dihydrotubastrine (1), epinine-3-O-sulfate (2), 5-hydroxyindole-3-
aldehyde (3), 5-hydroxy-3-(2-hydroxyethyl)indol (4), 5-hydroxytryptophane (5), hyrtioerectin B (6), and hyrtiosulawesine
(7). Their ICy, values of the DPPH radical scavenging activity were 5.0, 50, 49, 5.2, 9.0, 49, and 9.5 pug/mL, respectively.

1. #&

KENZBWTIZ, REERLHEFELZHALFHLTE
SRR DH L, TOEBRLD- T, Mk, THIZRA ) —
TILF A% E% L ORI G HHEREEILRE M & L TR
JAENTE, ZLTRIETI, I—my &L LT
IR R L CW e (5 9V 75 E—) 25 KEIC
BOWTHARIIETIoTETWSE, FF3VTFTE— LI,
W, WEKECEREY . WG EEAHT A EICE Y, bR
A DR X 2 FFRERD R R B2 8 O PRI RN R & 2 ENKD
BE2BLIEZBMETHELEDIC, S HITIHEBREFRMRE
MO EZRHT L2 LICL D EF 2T 22 L% H
MEL7ZbDThHbD, REWIBWTHEE. LEx e
LTIV T TE=ICRHTLELEEE>TS, L2l
FKENIE Y 2 EN TV RI2L 20 Db 5T, B Lk
mmFEM L LT ST 2 MG IR H R O B LRE
FME, PURAL - PURIERI R Z R T v 2a—F T 70 v,
WBILEHZ RS T AT v F o, RBEHZRT 7
VR M URTAUFVEF M) AR EICRLN TV T,
FNDHAN OB IRHR DNV TIRIIIENIT L AL
THbN TR VONHIRTH 5, HEEEMEZEM OB THERIC
PUBILWRE, BIROBLR X 5 = DA ZIHIT 50
Ty BART VY F ATV IHMEPIFETCE L L) T L
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Search for leads of efficient ingredients
in functional cosmetics from marine
organisms

Sachiko Tsukamoto

Graduate School of Pharmaceutical
Sciences, Kumamoto University

THEAINTWS, fAilzbid, BfE. A Y FAYTORT
TV RBILERICH B LT b T v FRFE AN EEIT
LD, B v IR T B A R iR
Wb o DEHGY — AOWFEE[T>Tnb, TL T, W%
FBIZBWTHLZHT v &4 2TV AN LILEMORER
DD EIZEY ., AWEEEZ AT 5% L OF B RKKMES
FALEWMEFER L TE 2 FITRMEICBVTIE, 2
T CHFZEE CHENCHEE L 22 R IR T4 75 ) — %2 v
T Bl R LM EM A RR T2 2 LA HIWE Lz,
RIS RAD. BVERINED O B %2 F 572012, PiE1L.
5V NIV E IR 2 & OB B R G & AR
MIZEFEICEZTWRLEEZLNEDN INETIZ, €D
X B REAINBNEH T DO TRV, Y4if
RETHHETHI4 75 —I%, BEREVEILRE M DS
BIHE LTSRS F 0 A ST Ado e oH
WA £ ELOT, RIFEDOZEITICE D, ZNFTITH
WHENTELHSEN L 3L B o2 4 TOPHE
REVERM SRR END & 2. AWFFERE % BT L7,

2. FB. ®R

2.1 HRH#H

CHETA YA TICBWT, EREHESY %
14004 >~ 7 v, HEEIAE 1,300 TV L T b,
F 72, BiEHL T B SRR AT SRR B Tl
WE10009 > 7IVHEEL TWwWb, UIFRE T, e
NOYF T TNET V=V L, BHERICE O KRS
WARBEBIF LV ESET 52 EICE Y, IREMEE S & KRG
PR L ENENEWRERR T A 77 ) —L LTw
bo KWFETIX. T4 770 =055 360% >~ 7V i H
WTRAZ ) —= v T &iTo 72,
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PR LVEH 1Z. DPPH J ¥ A Vi FEEBIC X DV RE L 726
F7=bid, BRlCZoFEEZHWT, 7 ar»oiillakz
B P E O W2 fEEREIDRILTwE Y, W)
DIZDPPHZ 6X10° M2 5 XA J —VIZEH L.
96X 7 L — MIZ200uL T2 AN, £2ZWZH T ILVO
DMSO®M A 1uL 3 2% M L7z (B> 7V O i B 1
50ug/mL & 7% %), LT, DPPHREZINZ 12V 7
WBHRDOAMRZT2d D% TF 7L L, o PNERON
DBYIZDMSO% luLMzzdboEaybu—ne L,
SO % 25 FE T30 A~ F 2 _— T+ L7z, 492nm T
OWStEZE L. LT oRX%EHVCTDPPH T ¥ 4 Vil
[k i A OA

DPPH 5 ¥ Vil§ 21 (%) =[{ABS,—(ABSs—ABSy) |/ ABS, X100
ABS, : I b a— LV OWIGEE
ABSs : ¥ ¥ TNV OWIEEE
ABSy : 7T v OWSLEE

AZN) ==Y T AT 572360 TV B, DPPH I
VANERREE IR L7 v TV ORIEFE 1ITORTED) Th
%0

2-3 NMEBREYEORREBERTE

DPPHS YV h VLR R L7zH v TV 0 ) b 2HEHD
WS (06M046, 07M105) I2oWT, &2 I L TH
AL E ONER A AT > 720 FERITIZ, KA T L 70 b
Fo57 4 —R@miEikra<w s 74— 55
NI ORE B EE, BREAIEE (NMR) AX27 MV E
b e L7 SRR AT I L D 4T 5 726

231 AKXV TEBROIBMO6LS5FS NN
B{EMEDRER

2006 4E12A4 Y FAYTDOAT 7 Y BRI ET S
R YTNATEBICB W RS L 06M046 (i H
1200g) O ¥ 7 — VR 2 A L. B2 O KB %
FEfE = F IV CHE L 720 5 N72200W 45 % v T,
50ug/mL D#EETDPPH S ¥V A Wik 2 llE L7z 2
By 17% (BER=F Vil 5) B X 0°30% OKEi5) o FH5E

®1 360H>TIivdh, ZTY—Z2FICLWDPPH ST #H
JVHEREER LY > TILEL
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TEM %R Uz M2 0L L Cami 2470, KA 5
4,7-dihydrotubastrine®’ (1, 604mg) # X Fepinine-3-O-
sulfate® (2, 29mg) Z WL 72 (K 1)o v 7% 7 — VI
sid. TLCTKM 4 & ZIFFE UK % & AT b & CHIT
L7=OTHEII fTb o7 ILEW1 £ 2DDPPHT ¥
HNVHEBRIZE2 ITRTEY TH D,
232 ARV TEBRIOIMIGLLRESNR

BB DrER

20074F12A4 Y FA T T ORA Ty ¥ BILIBICMET %
XY TATRBISB TR L 22l 07TMI05 (9
800g) D& J — VA % i L. A 2 0 KV & T
WBLFNEnT75 ) —VTHEL. H#5NI23DDH5)
ZH T, 50pg/mL DR TDPPH T ¥ Vi g % Il
ELIEZh, 84% (BT FIVII5), 72% (-7 %/
— V5 3B X ON45% OKEi%y) OREEH 2R L7z i
EEBECLTOEZITV, BERTF V525
5-hydroxyindole-3-aldehyde *’ (3,1.7mg). 5-hydroxy-3-
(2-hydroxyethyl)indol >’ (4, 53mg). hyrtiosulawesine *’
(7, 34mg) % F 72K M 5% 5 1% 5-hydroxytryptophane ®’
(5, 56mg) B & Whyrtioerectin B” (6, 1.5mg) 2315 5 1
72(X2)o n-7% /7 — )V DPPHS ¥ VilERkEw
AR L72A% TLCIZ & ) K4 L 2T Uisr & & A Tw
L EH SNz THREIIfTDLE L7 ILEWL -5
DPPH T ¥V A IViIHEREIZFR S ITRTHEN) TH S,

3. & ¥

BUE. g IR Bk OBEREMEALRE S D% 1L, .
MK, BREERE LD TH D, HEILED
NHLDELT, SHHTHLTVFVEF NI T L B
TX—F v, R, 7A4F R EPRERE LTHWS
NTWwb, Fio WREZBEWIIATINVGEEL L ELD
ZOMEITE P ORI ICEU L TWADT, ¥5VF

H H
HOD/\/N\H/NHZ HO3SO©/\/N\
HO NH HO
1 2

1 7,8-Dihydrotubastrine (1) ¥ & Uf epinine-3-O-sulfate (2)
D&

R2 A2 KX TERKEOBMO46 » 5155 h = BI{ILME
@ DPPH Z ¥ hIViEERE

DPPH 5 ¥ A IViHERE (%) * H 2 TIVE (8)

30-39 16

40-49 2

50-59 3

60-69 1
*4 > TIVIRE 50 ug/mL

DPPH Z ¥ A IViHZERE

HTN Cor (pg/mL)
4,7-Dihydrotubastrine (1) 50
Epinine-3-O-sulfate (2) 50
Ascorbic acid* 3.0

*RIF47-a>bO—Ib
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FE =TI I AT VEGAENICIIE S Z L2 XD Hr
B2 LSRRG ONL L EZ DN TV S, R
& WK O TR & 7 & O AR AN I HERE L
TSN DT, WiFEHIL/ Ny ZHIE LTHWHNRT
Who i HEEE. EAKEIEY . IR LAY O iR R SR
DOREFEMEALRER T & LT i, AW R 0L
BRAERET2508-MEEIN TS, 72E 21TAHo
TP OMONDNKGIHET T =7 V. F ADOHREDS
Bohzdary Fuf F Uik FaE»omonsd 5
RFX M UHPREH L EICHOLNTWS, T2 A

R3 A2 N2 ITEBHKOIMI05 »51F5 W MERILME
@ DPPH Z ¥ B IViHERE

HTN DPE:? (/lz)/l;ﬁ)ﬁﬁg
5-Hydroxyindole-3-aldehyde (3) 49
5-Hydroxy-3{2-hydroxyethyl)indol (4) 52
5-Hydroxytryptophane (5) 9.0
Hyrtioerectin B (6) 49
Hyrtiosulawesine (7) 9.5
Ascorbic acid* 3.0

*RYF«7-a>rbO—Ib

HO HO
CHO 0
\ \
N N
H H
3

4

HO COOH

Iz

A7 7T MG RIS E LTH SN TWw 5,
DLEIR L 22 RS T TR B0 LA TH 5 0
Wxh LT BT oRREE LR EM & LTk, ) Tl
CAERT A BB SOy - FFFrayyCY
(pseudopterosin C, 8) (X 3) 25, BWHLEEIL - PLRIER)
BERTIEGELTT AV ATAF YA T2 ) — AICERE
ENTWb, /o HERAT bI v A A GERD) 128
BICEFINLTAY FH »F % (astaxanthin, 9) . i
WHIBILR R Z RT 2 H Y IR LboRE (7 v Fx
A7) ZHNELTAZF YA T 7Y —LIZREENT
Who MEFEEEN DL K ORER Y —ApFERENTNS
TLEERT DL, BRI RN 0%  BSRZHEEE
FIHHNTVDE EEZ LND, AIFERETIZ, 14EM
DO TDPPH S ¥V A Vi EREIZOWT A7 1) —
ST ERITV, S5 VAN EREE R L2 2O
#h (06M046, 07M105) 2 5 AR 7FEF OB LY E % % i
5 EDTETZ, FIZ06MO46 DA 513, 1C, fli T
50ug/LE V) 7T AINE Y RRIZIEHT % T ¥ 7 ViIHERE
% ¥ % 4,7-dihydrotubastrine % 604 mg & \» 9 & W IUE
TRAHBIENTE, 5HIMIELMT LI LITLD,
PUBRALYE % 916 & 3 2 45 H 2 BEREVEALBE it b D3Il
BrLRRTEDLEZLND,

y HO

COOH
N
H

N
7 H

2 5-Hydroxyindole-3-aldehyde (3). 5-hydroxy-3- (2-hydroxyethyl) indol (4).
5-hydroxytryptophane (5). hyrtioerectin B (6) $5 & UF hyrtiosulawesine (7) D1&&

(o)

OH

NIRRT

9

X 3 Pseudopterosin C (8) $ & Uf astaxanthin (9) D&
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The epidermis layer of the skin is composed of basal, spinous, granular, and cornified cell layers. Skin aspartic protease
(SASPase) is expressed primarily in the granular layer of human and mouse stratified epithelia. In a previous report, we
used high throughput in situ hybridization screening to identify the mouse homolog of SASPase. We recently reported
that SASPase-deficient hairless adult mice showed characteristic dry-skin like phenotype. In this study, we analyzed the
relationship between the mode of activation of SASPase and the aging of skin. In addition, we identified profilaggrin, as one
of endogenous substrates of SASPase. Profilaggrin processing activity by SASPase would be an important hallmark of aging

of skin.

Copyright 2011 Wiley. Used with permission from Matsui et al., SASPase regulates stratum corneum hydration through
profilaggrin-to-filaggrin processing. EMBO Mol. Med. 3:320-333,2011.
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LbDaWILE, BVREOREBTHY, He L, =
LWl B RS 2 F1E, B choxFzIckE %
WBEGZ Do K. £ - BHE - ETHEO=>0X
WA LR SNDA, LbOBKIZHRE - BEOZLEH
HNTHLEFHSPIZENDDH D, MEHHES . BRI
B 5377 RSO RER LD (KU
D) OWEERTHEIMONT WD, —F, BRICBITS
IKRGFZFE R DEALR RIE TR DO ZALIC X ) BRI
THNCOYEHFEINLEEZZONRTVE Y, KLDDOFE
WBERE 1, UV RSS2 Fiblin5 K3~ 7 2V %2 H v 5 %
WX NS RETH A A5 /MUDIZBE L TiE. TORK
B IIARIR E LTRG24 <. ET NV~ 7 A BAFETE
LCWhhol, ek, HEIFRNTH Y, FE ke
WCHRBHTAL b a4 VAR ARG VBT 7 —+8
SASPase (Skin ASpartic Protease) ®/RIH~ 7 A %} #
L. ZOMHRMN/NE DA S s HERALLY, T2,
Wi, 41X, SASPase KIEHEE~ T A2, /hLbDA
o3 IR Z R T AHLWS ML (K1) Y,
2D & 912, SASPaseld. MEREKGTEOHFIMICE D S
TaTF T =X THLENHL NI R > TETWLY, IEH
B ARBEITB VT, Ik & 2 SASPase D E AT L
D LT HDHh, FEHEZED X HITELT D0,
G TERISASPase DEARIZED X HIZEBLT HDH, #
DIHEEEZED L H AT H D0, R ERERW T A X
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Activity of SASPase in Stratum Corneum
and Aging of Skin
Takeshi Matsui

Hiiragi Laboratory Institute for Integrated
Cell-Material Sciences (iCeMS), Kyoto
University

Pa Y —IZHTAREIZHO NI TR, £ T,
ARIFZERETIE, ¥ 7 A% T, SASPase ® i PE#I ¢
BHEOBE &, SASPase D HE A5 Profilaggrin Td % FH D
SFBH &, SASPase 2 X 5 Profilaggrin O Y)W &R A7 ve 2 2 17
W, B MBI B IEENNE 2 FRAIIAT O A O IL IR
2iT o7,

2. ¥ &

2.1 YOZAKRKAERBICH TR A4R - FHR

SASPase Dt&H

L~ A (HosHR-1. 485 O 148G, M) o4 5
DEEMEREDOT—FT A M) v ¥ s (SCOTCH, 3M,
Book tape) # 1 ~51., 6 ~10l1T- 7, 5N 7-MAH
JEg & ZNZENn 5ml® Ureafi i (5M urea, 2M thiourea,
PBS, 1mM EDTA) % H\WCRHIL L. Amicon-ultra 10kDa
Z W TH0ul i L7z o n-mEmbtiz 77
vy 74— FEIZIV&HEAEZER® L. 5ug% SDS-
PAGE It L7zc 20Dk, HiSASPasedifh® (99217 aa %
HiT LK) A FHVTA L2 70y MERITWV, BRI
(32kDa) - if1E#! (15kDa) @ SASPase % #ith L 72,

2.2 SASPase RIFEEVIRICHITHREME

v—Hh—DHEIR

SASPase KIE~¥ 7 A% ME~ 7 A (Hos:HR-1) &R L
ZRHLY B TR L 72 SASPase RIBMETE < 7 A2 D #
A% L C Ureadii i (5ml) 2 JH v T HH i % 3
WML, B4 RFEFEHIE~—F — (Keratinl4, Keratinl,
Involucrin, Loricrin) {233 % $ifk (COVANCE#) % H
WA L Tay s EITo 7. 72, Profilaggrin ® 4
NG — VR A B, 2. 10K EEAWT, 7—7
A MYy 710 M5 & O I3 L THiFilaggrin Puik
(COVANCE#L) ZHwzA4 A/ 70y h&fFo 7,



NEERIRCRA D 2B RI T 0T 7 — £ SASPase &1 & ks & DRI R

1 56 77 191 326 343aa
Human SASPase Protease

72% identity

1 55 76 189 324 339aa
Mouse SASPase || (  Protease )
y?

91 339
msAsp32 | ( Protease ).

* Autoprocessing

189 324
mSASP15 |  Protease )

b c

M1 L rOTAIWRBT7ZINS X BT 077 —+ SASPase
(a) B PRV~ X SASPase Dig&

E RRU'7™ X SASPase &, NEKRSBAICEEBE R > 220 ZDOEENIREBTHZ, (BTVU7) %
FFCRBANCTAT7—HEEFEERX A %D, B b vHOXBEHEICHS VT, & kTt 28kDa &
(hSASP28)., ¥ XTIt 32kDa® (mSASP32) & L THIBEEICREL WS EEADND, ¥YIX T,
mMSASP32 1$91 —339%aa & LTHEL THY., Tho B REFA~Y— %KL, BSHRRICK Y EMEEL.
7OF7—+E KA1 (Protease) D#HEEET 5, (& b TIE 14kDa; hSASP14, ¥ X TIf 15kDa ;
mSASP15)

(b) #1 SASPase MAIC L DMFEE~Y 7 AKEREFFETH IS T 2 REHENIEIR SASPase |4 =/ FaHI
BOREBICRET S, Aif RELERDER
(c) SASPase RIBEEY I XE, N b EFIEINBREEET 3,

Reproduced and modified with permission from John Wiley and Sons (Matsui et al., EMBO Mol. Med.
3:320-333, 2011)
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2.3 SASPase DR7EMEEE LT Profilaggrin UJ
> H—ECHID in vitro YIKTEER
2.2TRONIHERIY, FA4x—- P~ —D

Profilaggrin 7#SSASPase KIHBEE~ 7 A IZER L T/

2*5. Profilaggrin V) ¥ %1 — Bt ASSASPase DHEH TH %

WHeEMED#% 2 5N/, % 2T, Maltose-binding protein &

) H—fidh & b b Filaggrin O @l &2 118 (MBP-hFilaggrin)

% KIGHICTHB &4, Maltose resin \ TR % 1T 72,

JYar¥F b FSASPaselZGSTRIAEHE L LT

GST-SASP28 (28 Daltl) # KIZW 2T, FEBL - HE A 4T\,

5mg/ml DiEE @ GST-SASP28 % 50 mM phosphate buffer

(pH6.0), 700mM NaCl, 1 mM EDTA, protease inhibitor

cocktail (Nakarai Tesque) IZBWTHCH RN L% 37C,

604 M 47 - 720 & 12, 1ml®5mM phosphate buffer

(pH6.0), 0mM NaCliZ & ) AL 721%, 200 ml @ Glutathione

Sepharose 4BY — X2 L CHI#E@EY S5 2k D,

WAl e b SASPase (14kDa ; hSASP14) # K58 L 720 #

#1 1L 7-hSASP14 (419pmol) % 3.6mM ® MBP-hFilaggrin

£ 100ml ®»50mM phosphate buffer (pH6.0), 0.7M NaCl,

1mM EDTA, protease inhibitor cocktail H11Z35vT 37C,

6043t &8 50ul @ 3 X SDS sample buffer 12 TR &4,

10ul # SDS-PAGEIZflt L, ZNENYHr S 7z &N

K7 I VWY — 7 v AEMT AT, YIWT R D L7z,

3. BRELEE
3.1 YOAXRRAGRERICH(TZHIERMER - FHR
SASPase #&HEDHEL

M 4 JHks & 14 FEE O BT~ 7 A F Bz BB R
9 5 PSASPase Uik AW /24 &7 70y MEFIZE D,
fJE 12 BT, SASPase D HIERAE! (mSASP32) - {& 1A
(mSASP15) OB ABHEAET H2HENHShE o7 (K 2),
F 7-mSASP32 & mSASP15® /N v REREED & [l % o M2
. NS (MEROEE (1 ~5RDF—7A M) v 7)
DHW L FAELTVLHDBHL P L o7 4l E
14BEFDORNCKRE 8T — VDEWVIZERD SN h o 72
A, EREAICBVL T, BHEOMEBEOIZS D E DK
& <&, EEMEOEYV Inmunoblotting % H v 721G 0 & &
F, Wt TH b EE 2 5N/ — T, SASPase i3 8
& LA @it E R TR H . SASPase O 3
B 2 e S A F T, M SR e AT S h
LreEZOHNZ (M2),

3.2 SASPase DREMEZEDEE

% 2T, SASPase DN EE % g 3 5 4% A7z,
o x, WM B # 7R3 SASPase KIEIETE ~ 7 A1
INCDIEHE & HIC, ERIRERE 2R T2 LT
Wiz, 2O AIZBWTIE. SASPase O NTEPE R E A

REINTICERL, 20X ) RKHRTET 5 FHIHEN
ENb, Thbb, SASPase DINIEEDIE 2 KL, £
O FZBEH O Y)W G % AT % 912 & ) SASPase D
P& IUE, REBILE OB MG T & Rk
BH b, &I T, SASPase RIEMET ~ 7 A D FR Bz 3 K
W20 LT, BEx % FER b~ — A — (Keratin 14, Keratin
1, Involucrin, Loricrin) Ottt £ A 70y
N %475 72 (K3)"Y s SASPase KIREE~ Y 2BV TId
INSDOREMML~Y —h — I EFIERO SN LD o7,
LaLl. 3. 1089 ZAEBMINEISSS 544770y
MEIZ & ST 2N 7HE B E Filaggrin D 53 # /8 5 — ¥ H3fbgg
%D, BEEHLTOLHEIWL2Ih -7 (04) Y,
T4 L7700y bDINF— U5, SASPase D 3 H 1F
Profilaggrin® ) ¥ —FHITH 5 HEARFHM Sz 22
T, Y 2 ¥ ¥ F ¥ bProfilaggrin® V) ¥ h — B H| &
SASPase Ui § 5 &) 2 BIFH L. 7 &
Profilaggrin® V) ¥ & —E5 2 KGR N THRHASIE L H &
L7275, RAGCHAIELHNTE Lo/, £2T, b
b Profilaggrin® V) ¥ & — %) & € / < — Filaggrin %
MBP & ORI GEHAE E LTRBRANTREL - BRL, Y
av¥F v e MEWAISASPase (hSASP14) & & 312,
ZOREMWEpH TH B9 SGMHT, 3L h, 7
Y OS2 F) BB L 72 ehEhosy Fae NEKg
TIJBY—r AL DML, & FSASPasell X 5%
t | Profilaggrin V) ¥ 1 —BECHI O YIB i % g L7z €D
%% B, hSASP14 X MBP-hFilaggrin® V) >~ # — B %] &
“GSFLY” & “QVSTH" oMz UM 2HENHS L

4w 14W

1~5 6~10 1~5 6~10 ,Tape Stripping

(kDa)

100 —
75—

35— «
28 —

17 — e - —

10—

Anti-SASP pAb Immunoblotting

K2 #i SASPase HithZ AW/~ 2 ABHMERICHT B
L/ 70Oy b
4BE. 14 BBOMEDATLATIZDEEHLSD 1 ~
SEEVCE6~10ENDTF—TX Y yvELY (1~5 6~
10) O#HEE (5ug) # SDS-PAGE (Zfit L. #i SASPase

N

MAEERAWTA L/ 7Oy MefTok. BELEEICHWTIE,

HTER (AR (32kDA;mSASP32;%&5E) &) &3&MHE! (15kDa:
mSASP15 ; &kHl) OAHNZLIFEL TV,
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————————— Keratin 14

++ +- -/-
srEp e e ==~ Keratin 1

++ +- /-

B i i .
fam.g-ﬁﬁmm Involucrin

++ +- /-
5 08 5% o %% B B8 W8 Loricrin

i | upper sc

w4 | Lower sC

|SG

Filaggrin / Nucleus

+H+ - /-

H ; . - = Profilaggrin
|
H . k4

™ ™

28— -

17 —
10—

M

' . . . —=- 3x Filaggrin

F ! F - = 2x Filaggrin
3 ‘¥

. - - = Filaggrin
Anti-Fllaggrin

Immunoblotting

3 SASPase RIEEE~Y T X(C
BIIEIREMEY—H—DOFRA
(A) SASP+/— & UF SASP—/— &
EVIRADEEBOFRETH Cx
¥ 2 #1 keratin14, keratin 1,
Involucrin, Loricrin ¥ 1K 12 & 3.
RELEG, Ch>5DRKEDE
¥~ —H— I SASP—/—EFE~< "
2Tk, EEERBEIMUERLT
W7z, Scale bar 1 10um S5 : &

HEERDER

(B) SASP+/+, SASP+/— & U
SASP—/—&EY Y ADKREHH
WX T B B keratin 14, keratin
1, Involucrin, Loricrin ¥iikiZ & 3.
1L/70y b, ZThEDRESE
Y —Hh— I SASP—/—EE~T "
ZATIRIEEAEFEEEZRL T

Reproduced and modified with
permission from John Wiley and
Sons (Matsui et al., EMBO Mol.
Med. 3:320-333, 2011).

4 SASPase RIBEE~Y T X(C
T3 Filaggrin DRI

(A, B) SASP+/— R U SASP—/—
BEYTIADERBORE (IS
9 3 i Filaggrin ik IC & B &
BEe, (%1 Bisbenzimide (C &
V)3 L 7/=,) Filaggrin (0 £
DT FI) & SASP—/— &
EVYIXTIE, BEEBTESS
(Lower SC) ICEBMLTWA 2 &
PERS » & & o /= Scale bar:
10un, Sif RECLERDIER

(C) BETYRDRENDT— TR b
Uy THERICH T IS —%
& & Hi Filaggrin 4K IC £ 3. 1 L
/708y Kk, Filaggrin i, SASP+
/+ T & Profilaggrin b 5 EXBERY 1
Joh—nHEh, MU v—,
42—, B/ X—NEDREIN
TWLINZ—pgHEh TV
M., SASP—/—EETIXTIE b
e—, B4 —D 55X AT —|C
BdN2—-—rREEhiE, 2D
E(F. SASP—/—7 I XIZHITH
AEEBTEICH T 32EHE L
Profilaggrin D 2R E&E I L 5 b
Jyvw—, F47—DEBEIPRERE
EAbNT,

Reproduced and modified with
permission from John Wiley and
Sons (Matsui et al., EMBO Mol.
Med. 3:320-333, 2011).
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70, & b Profilaggrin V) > # —HEiH) % 45 LAY 12 SASPase 2%
Ui 9 2 HASH 5 & 7 o 720 BRSO N Km0 ECAT 1
B SN TWwab e ME# Filagerin O & &0 W TS B
WT, ¥a s vy I VLSRN TV QITHY T 2 Hp
5. ARFKD Profilaggrin DYIKEE TH D &£z 651 b (K
5 ) 5, 6)0

VLo X 9 7 SASPase (203 % Fir# AL E Profilaggrin @
FEIC & o T, ZOYWERAL O FE peptide Z %71 5 F
XD, M O S SASPase i MM i 2 L T X

A -

GST-hSASP28 ¢§
’ ’ %v.
wa O 60

80 —
gg - o ~— GST-hSASP28
40 —

—_——a—

*

30 — - —
25 —
20 —
15— S s < hSASP14
10 —

Coomassie

C D

i| hFilaC
D Y
4

Linker Sequence: GSFLY QVSTH GSFLY QVSTH

4
¢ +hSASP14

42kDa 37kDa 23kDa

Human

mamssern [HOOOOO0O0O000A
t t 4 t t

LHUReMEN D Bo F 72, Filaggrinid 7 b ¥ —PE)z 8 %5
FEDORMADEBERE SNTWBHED 25, ZOWFEKNE
B X o THEB Y 7 — 4 L SASPase itk & o B
PIZHF2NDEE525LE2ONL, TOMRKFEL 3.1
WZ/R L7z & 9 7 hSASP14/hSASP28 DRI BB 4
HIZLD, OB - AU DBK - BEILE w7z a A
A MY - ICEELZHL ORI L ST 2 RE:
DARBFFEIC & DR E N7z,

hSASP14
+

MBP-hFilaggrin  MBP-hFilaggrin
wa 0 60 0 60°

100 — ~a— MBP-hFilaggrin
60 — = e o = MBP-hFilaggrin-aC
50 — 4

40 — —

<«— MBP

hFilaggrin (QVSTH---)
30—

25—

o «— hFilaggrin-AC (QVSTH--)

15 — . . —= hSASP14

10—

Coomassie

Linker Sequence: SGRSGSFLY QVSTHEQSES

/P,,fr,
hsasprs D
CZrgiezze 7

5 yares+ MEMEE b SASPase (hWSASP14) 2 Profilaggrin @ U > 5 —BE25l % in vitro THIRT$ %,
(A) GST-SASP28 » 5D ECHEEEMIC L 2 hSASP14 DEAE E R
FEEL L 7= GST-SASP28 (%F) # 700mM NaCl #ZE T T. 04, 60 AR, pH6.0 DEHETTA > Fa~X— b L7

GST-SASP28 Iz B4 MRS # 1TV, hSASP14 #E4 L /= (KH),

P h7- GSTRIAEHEIL. L& FF

CE—XICLWBRP N hSASP14 piEtla hi-, ¥4 Y —DhSASP14 DN Kb T hHEDF SBHEIN TS (k)

(B) hSASP14 (Z & 3 Profilaggrin 1) > 7 —E 5 DY

#5854 U 7= MBP-hFilaggrin (C & #* truncate & h =E# H & & : MBP-hFilaggrin-AC) % hSASP14 1772 T - 3E7%
£ T T 700mM Nacl, pH6.0 DEET T 60 ARA > Fa2~N— U7, ZDHE MBP & hFilaggrin EDREID ) > H —
ECSIAEIH & h. MBP (42kDa), hFilaggrin (37kDa), hFilaggrin-AC (23kDa) #FEEE N TV EHEN. /K

DNKIET I/ BREINERICKVEAS A ICh - Tz,
(C) (B) MEBRRICH T 2ENMHEXDEXE

(D) E b SASPase (& 3 E b Profilaggrin U > 5 —E5I DY DX
KRELA~—%&FA L 7= hSASP 14 |3 Profilaggrin ') > 1 —® GSFLY-QVSTH O 2 ki ¢ 2 EPBES &K > 7o

Reproduced and modified with permission from John Wiley and Sons (Matsui et al., EMBO Mol.Med. 3:320-333,

2011)
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Collagen is synthesized in the endoplasmic reticulum (ER) and secreted to the cell surface via secretory pathway.
Collagen is too big to fit into conventional secretory vesicles and the mechanism of collagen exit from the ER has not been
elucidated. We have recently identified cTAGES, a protein localized at the ER exit site, and revealed that it is specifically
required for collagen export from the ER. Furthermore, cTAGES directly interacts with TANGO/, therefore, we suggest that
cTAGES/TANGO1 complex form a collagen receptor complex within the ER.

1 #

/MiaAE (Endoplasmic Reticulum : ER) 2B W THH &
N7y 7 Ei, i/ MBICEARA TN TN DRERT
HENORE %2 2 /NEENEEIEN D, 2 O/NEIERICHE
HL720F2813, HESERERE % H O 72 20 W BH S - O ME R 1Y 72
A7) == LDV BE L OB RASHBES -2 21
X o ORMEMICHERE L. BUE T TICHE < ORI T 25
Ltk oTwd, — i CREEBAEY O/NNIE®%RIL.
W RRIC R T B 7 VNV B EHTH D Z L %X
BLLC. WIZE L ORIHRTAHFET 52 R EZEND,

HEEH XL, Y a v ya vy N S2EIZ B W T
AR E HEES 5 2%, dsRNA % v 72 8 5 i RNAL
AT ) ==V T afile o7z, EOFER, WFRRCIIRE
ENTBEST, BEEMEWIIBWTOAGFET L@ T
& L CTANGO1 % HifiE, W% L7z (Nature, 2006) o

TANGO1L iZ/NiAKIZ BT B COPIL M /N 35 N 2 A
v T&AER exit site .[ZFFRIGITHIE L. NRARPIPEIZEL
M3 AHSHI K AL v CWAIas—7 v &, Ml Ich
3571 > v F 58T COPILHE & O #A HE ik K
FO—FTH5Sec23/24 LiHEET A ENHL N Lo
720 & BT, TANGOIL Z FEBIHIH L 7212 12 B v T,
WA 2T =7 o AVNBRICER L. Z05umr#iil s h s
CERRM L, T2 ZOMMBEESEIZ. IS —
FUIHRTH Y, ZOMDEL Dy V87 D5
BRELEELRIZEI L2 o7 DLEORKREDR S,
TANGOL IR 2 5 — 47 2t 3 AR AM Ak E LT
HRAET A BB ATRIZ S 7z (Cell, 2009) o
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The mechanism of collagen VI secretion;
Understanding the etiology of dystrophic
epidermolysis bullosa (DEB)

Kota Saito

Department of Physiological Chemistry,
Graduate School of Pharmaceutical Sciences,
University of Tokyo

—fRICHAEE TIZH S M T W BB Z AL, AT
EREA L. LICCOPIBEE /NI Y AT 3T 5 2
& /MRS B Ok E BT 5. — T, TANGO1L &
WMIFET e, MaKICBE 72T FTHRIET L L
5. TANGOL I O AM AR E IR e 5722 A
S AL THREL TV A EEMEA % 2 STz,

A=V RZFORKT HZHEERPERTH Y (A2
I —7 ¥ OYA13400—-500nm) | 3 H O COPI#EE /M (E
F60-90nm) ICIFAD ESVwEEZZ LN TWS, LA L,
ZDFWDGT A= ANFHHIN TR v, €2 T,
& A 12 TANGOL o il it 2 P+ 52 & T, 27—
UMD ETE DL EE R T

T2, R a5 — 7 J3RFERER LK KEE (DEB)
DFHEIETTH 5. DEBREEBHEBICESG SN TS
0 RIZIHRARR GRS S Tne v, MRS —
TUANBRICER L. SWASHESNS 2T AER
ICRAT2EEOFEDHMONTVDLZ Eh 6, RIfEL
MR D A2 &3, HEEYFED PES
Nb,

2 X B

TANGOL LMD KX L VLR HETH Y VN0 B %
TF= I R=ANLEF L, cTAGES Z#HE L. 22T
BIZFOr7a—="7, HUROEREZIT 2, MIRBNIETE
X Lo, MBENEIREOMNT 2 177% > 720

EHICCTAGES O KR KERMKEZ VIV EF VMY
YRZBEELTRER K DL, BT 217759
L TRAEMROFEZR I 572, 72, RNAIEICE S
BEMFRZ VLI LX), BIETOMBRIZET S
PEREIR 52 % 5k 720

2.1 HFEOER

PR DR T F F B X U'GST-fusion ¥ » 787 H % K
B, v FIRETLIEICIDERL 2, LN
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T4 =T 4 — A%, FERIH W,

2.2 WRRBEEBRVCNIXT7173r

HeLa#flid Z 460, & HiE; #4112 13 DMEM, 10%FCS T
37C. 5%CO, THFEL 7=, T A7 =7 ¥ 3 Vi3Lipofectamine
2000 (Invitrogen) % #0172, F 72 siRNA 0
AlZ1Z Lipofectamine RNAimax (invitrogen) % F\:7z,

2.3 #HERTFOEXR

HeLa#}fa %2 20mM Tris-HCI (pH7.4), 100mM NaCl,1mM
EDTA, 1%Triton X-100 0" 7077 —EHEH 2 &
WAL L. 65000 rpm 30 min #E5E.D L7z, #mOHED
kT a T4 Y A=A SRR RINL.
L 72 D, ¥— X% TBS/0.1% Triton X-100 T
ek, TNy 77— MMARA VL. SDS-PAGE
WX DL 72,

3 # R

3.1 7a—=>%

F=F R—=2ZRFEIZL D, TANGOL L [AHED KA A~
WExAHT255 7 HE L CcTAGES L7z &
DORFIE, SH3F A A & FLTwihwas, TANGOL®
CRmMOES L HFEEEZAEL, IANVFIL VXL ¥
RO 7ay )y FHEBEAL TV,

3.2 BECEHE

cTAGES IZH§ PR ZE R L, WIEMEY Y 37 H oD
BAEZBE Lz I A, ER exit site®d v —H7—Th b
Sec31A & 3LJEAE L7z. 72, ERGICS3 & DJRjfr & bk L
oGRS THICRET 2T VB SN, —,
COPI#:EE SR OWRINT- D —>TH % b-COP & L4
BBV TRBEO—FIIBE SN o7z, D DI
EHFE LD, cTAGESIZER exit site (IZ/FFE L THEEL Tw
B HEEASE 2 bz,

3.3 CTAGES5 ##EREFNHRE

KIS, cTAGES ICHi AT 55 Y2 A2 HETHHM
Ty YUK E FIV 72 50 LR 45 v O 3L Pk ey o 4 I % #at
L7
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c¢TAGE5IZM M4 § % 110kDa® ¥ 7" F Vi hn 2 %5 250kDa
DY T FVHPREOICIVED LN, TTAY T Oy
b S X B RAT OB, 250kDaf ik @ ¥ F F v ik
TANGO1IT®H 5 Z & 2B L 72o & o TcTAGE5IZ
TANGO1 2MFRIICH G T 2 2 EDPH LN R o 72,

1 2 3
50— —— ~<TANGO1
150 —

~< cTAGES

<< |gG HC
silver stain
—
250 — TANGO1
IB: anti-TANGO1
‘ ~CCTAGE5
100—

IB: anti-cTAGES

1 CcTAGE5 & TANGO1 13495 MBC:22:2301
Protein AE—XICZhZh 1.cTAGE5#ifd 2.Hela lysate
3. cTAGES #if&k + Hela lysate #3550 LeEitkE L 7=

3.4 HEENAMOREE

TANGO1 & cTAGESD#EG F A AL ¥ & #M~<X2% BT,
BHREERRKRE) LOBEEREZIT 728 2 5,
TANGO1 & cTAGES D f i3, Ml E R ICHEET 5
coiled-coil XA Y &AL Tn5 I EATRE NI,

3.5 #HEREFOEE

¥ 72cTAGE5 X TANGO1 & F#£i2, CRumizc7ay ~»
Vo F FAL Y2HLTWA, TANGOLIZ a1y » 1) v
FRAAL VML TSec23/24 L#EBATH I ENROLN
TWbZ RS, cTAGESIZOWT b RO RE 21T -
720 Yeast two hybrid % i\ 72T O f5 %, ¢ TAGES
b [l AR IC COPII R B AR DORE B IN 1T 5 Sec23/24 &
AT AHEIPHLNE o7

3.6 AT Rl EIRE

WIEI CTAGES DI T 58 % ) v o ¥ vk
KXo THE L7z ZORR /v o5y 13Dy >
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The cellular maintenance of tight junctions (TJs) is considered as dynamic remodeling processes of equilibrium between
internalization / degradation and generation of claudin-based TJ strands. While the mechanism of biogenesis of TJs driven by
ZO0-1 and its paralogs were well understood, the molecular mechanism behind TJs' turnover remains unknown. Recently, the
E3 ubiquitin ligase ligand of Numb-protein X1 (LNX1p80) was identified as a responsible factor that binds to claudin-1 and
promotes its endocytosis. Since the first PDZ domain of ZO-1 is indispensable for claudin interaction in the TJ biogenesis,
a competition between ZO-1 and LNX1p80 against claudin is assumed. We analyzed in vitro binding activity of the several
claudin-derived peptides and the other peptides derived from the TJ-related proteins. We found that some of the claudin-
derived peptide could bind LNX1-PDZ2, whereas none of claudins bind LNX1-PDZ3. Notably, all of these claudin-derived
peptides bound ZO1-PDZ1. CAST and JAM-4 are the strong binders to LNX1-PDZ2 domain, which also did not bind ZO1-
PDZ1. For further clarifying the molecular recognition mechanisms underlying the claudin competition among LNX1 and
Z0-1 PDZ domains, we started the structurl studies. We also succeeded in determining the NMR structure of mouse ZO1-
PDZ1 domain, which was further subjected to a virtual screening study for identifying ZO1-PDZ1 inhibitors. We succeeded
in crystallizing the LNX1-PDZ2 in a certain condition, and the structural determination at 1.5A resolution was mostly
completed. This high-resolution structure of LNX1-PDZ1 is also planned to be subjected to a virtual screening study. These
structural informations of TJ-related PDZ domains will provide the molecular basis towards discovery and development of

TJ-regulating (promoting and inhibiting) small molecular weight compounds.

1. #&

MIRaHEAE 2 X, HLRE R IAR DT LA DORE AR T d
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A search for low-molecular weight ligands
that regulate a dynamic equillibrium of
tight-junction.

Hidekazu Hiroaki

Division of Structural Molecular Pharmacology,
Graduate School of Pharmaceutical Sciences,
Nagoya University
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W L7z BIREWS 12, Z0-1/20-2 L LNX1iZ, W



NHLZFDOPDZ F XA VIZXoTT] =Ml $ 5851 THh
270—=74 VYOCKNZE#HLTHET L2720, BEW
KHEAMERICH 2, Srznid, CLD & oMEEHIC
BWCTH Y VX2 EDOPDZ F AL UYLl T] DK
EMLOBTE ZER L TWwBEEEZ SRS (M),
FHOIE BEMNY TR RLT 280 TLEW A,
B FIIED BT A L CRRT A2 L %
Hige U<, Wfigex M L7z, TOBIC, $FICCLD E
LNX1 DM EAEH % 5 R0 HE T 2 K5 Fb & % B %
T2 EATEIUE, IR OB AT RN AR Y |
M TI 2D 2 o) THREZ BILTX 50 Tld
B EE R T, TTIEE N THRELZMILT S22 L%
Hig& L bbEiisE LT, 24 bV v v 7 v a3 VIR
A OMEDH 5 — Ty T]ORK MBI 2 M
BN v BEERE L, 94 v Y2 v 7 v a VB
TR OMET TR LA L, #W. ¥ o728 —%
VO B EAEH (protein-protein interaction, PPI) % £l
WY E T 256120, B HLEWIZ XY Z oM ESEH
i b9 5 LIXFHMICH L W— T, PDZF XA ¥
D& MEAHRYT v N OTIRDH S 27 B X 4 12xh
LCix. PPIHER OHIEIIATETIE RV, & 2 THE
Z5DI1E, LNX1I1Z42HBPDZ N AL v DED N AL
YHCLD L DFEGICHF G LTV EPAHTHL E V) 2
EThHb, 22Ty EHOHIL, WEAEwRNTE ST
MIAE AT L D X PDZ F A 4~ OREHN T 2T &
ExHIEL72e $3. LNXIDPDZ KX A ¥ Ok RN %2
1o 720 o FHEMEAERBN TIE. LNX1DOPDZ2 K X 4
Y ECLDO—#ICAHEER 2B L, — 4 PDZ31d s
NESHAEH L 0o 720 HIZ, JAM-4/CAST A23LNX1
-PDZ2IZCLD & D b #EET 2T LS IR 572,
FNEWATL T, CLDFEICBWTENREFEIT 5 Z0-1

CLDs CX43 JAMs
a) 1 1 t

Z01 PDZ1 PDZ2 PDZ3

NPAY

LNX1 RING

[ 1

PDZ1

AN w273 BNTFEEHHTIES FILEHNDOERR

D1FHDPDZ K A4 » (ZO1-PDZ1) O AR & e %
f1o7z —HOMEMREPORONLHME, & TV
NV TOVAREEE T, A > RO FER & LM
FbEH T LT, LNXTIZHF R 2 3857 2 3t - SRR 5
CEERWRRIZTHTHA )

2. B

21 GSTHAE LNX1 DRXA R RIBELFR

RIFZE D RAE M 72 T — VO —2ZLNXI DPDZ F % 4
Y ONAARREEIETH AN WS REORBR L 72
5 N EBBBVETH L, 1o Ty WKL, )
RO X WK HEHEE 2 ¥ 8y BREROEE L ERED
FESZWIHTH B o

th ) ~7Am) LNXI®D F X4 ¥k (F1) @
A5 T-% pGEX-6P3-PRESAT N7 ¥ —Z3f A L 72 5B H
TIAI FEEHLEY, 2075 A3 FEKEHBL2L
(DE3) 12 A L7ze O KW % LBE; #i T 28 L.
IPTGICL > CHBMFET LI L THW Y V37 E %2 R

ES

=1

LNX1 domain $B15 7 3 JBRRER
PDZ1 258 — 367 110

mouse PDz2 381 — 467 87
PDzZ3 505 — 591 87
PDzZz4 621 — 726 106
RING 16 — 140 125
PDZ1 254 — 363 110

human | PDZ2 377 — 463 87
PDzZ3 504 — 590 87
PDz4 621 — 726 106

RIS H W THEE S h 7= LNX1p80 D EFEIHD
RRR, BFE. REREBEL BWFEDO N KRR &
CRIFDZEEESERT, AMIE. BRBRRDOT I
JBEREHTH B,

dimer? ?

T s

MAGUK

PDZ2 PDZ3 PDZ4

a) ZO-1 M K4 A L I1BKRE
b) LNX1p80 ® K X 1 L&A
c) TJ R & R BROERIFEIC & 2 HIEHEE DEXK
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B, EWk BEBEICL)REBRZ 06 L.
DEAE-sepharose 7 7 4, Glutathione-sepharose 77 7 & %
MECHWTRVE 7 X7 B A K L 72, & 512 PreScission
Protease \2 & ) % 5 A L CGSTH 2 Ik L. 7 V88
HTAZHE LT, FEEL, BRAMEBICE 25 37 Bk
Mz To7c0 TNEEN LARILHY > 7 Ve Lz, HiH
VEFRNTIZIZGSTREG ¥ v 8 7 B R 7z Sl a2 k54
L7zAe b - w7 AT NOHKROLNXLIZBWTH 1H
HOPDZ KX A Y E4FHDPDZ K A AL Y IZDOWTid,
BREOEV, 277 )5 =Y a v LIKWRER Y ~
NI ERBE#RD I ENTE LD T, o T SEDOW
RIZ2FHESFEHDOPDZ F AL VIZBR - TheAT3 452
L& L7

2-2 LNX1-PDZ2 EMHEERAT BT FNOIER
AWFZETIZ LNX1-PDZ2 WCHHEAEH % 78— b F =123
HL., ZOCEKMI07 I /HxF4+L F+¥ ¥ (Trx) @l
HERTFRE LTRBRZHEOD L, 5B - BRL2ZY,
54842 1X DEAE-sepharose 77 5 4, NiF L — | sepharose
BT A& NIV, imidazol # & /Ny 7 7 — T L 72,
B L7285 v BEEN L. DBEOEBRICHV ., HE
L72RTF FORE| % 2 1R T,

2-3 X RfESEEN

24 mg/mL % Tl L 72~ 7 A LNX1.PDZ2 0 3B % .
VA Y F7 ) —IKET, #idbfbzikaszce RBIBEZ 7 ) —
= Y ZIERBRR S & B ZE AT Phoenix Z fE L. #
BI05 M DR % 47 - 720 Midmfbid, 4C TEKILHIE
(sitting dropi:) TATo 72 MM L7 ASY VX2 ED
i Th b I & MR T H52, M REEREEL > ¥
— BV T XM ER 1T - 720 FICHZREMIIOWV
Tid, flash cooling 42 & 0 4t L. KRS ARAEHIZ
WAL ZE 2 K L € o <X oo M BE RS G R
(Photon Factory, PF) THiEIEH O TF—% v b & H
L7z (£3),

< 7 A LNX1-PDZ2 O # sl 1 e (213 o F il i 2

x2
mCLD1 -PTPSSGKDYV hCAR -PAQSKDGSIV
mCLD3 -GTAYDRKDYV hJAM4 -PEKVSNTTVV
mCLD4 -ARSVPASNYV mJAM4  -POQKVRNVTLV
mCLD7 -PKSNSSKEYV h(m)CAST -DODDEEGIWA
mCLD15 -FGKYGKNAYV

AMBICEWTHEESI N claudin BSTICEZS b ov> T3>
BEEAQED CRIBANTFROEN, FAFED m/hiEZhZh
Y JX-bE AR THBZZEERT, CAST CldE hETIR T
DEHDOTI/VBFEE—BLTWDE, IRTONRTFREFF
LRFICBEZLNNVERBRELVTIBEIN,

Wizo £9. BEMANTY 7 FCCPAD T D T u T A

Molrep” & FI\WiifH % P L7=s 7 VI21E Protein Data
Bank |2 &4k £ LT\ % hLNX2-PDZ2 (PDB ID : 2VWR)

EHwi, EFNVEDOHFRE VT, mLNXIPDZ2 ® 871/

DT IO HNKUGM25%IEE A v b L7ze £ 72 Unit
cell HNIC1 T LWV ¥ v TV RIEETH o 720 Z DI
% CCPAYT @71 7 5 4 Refmacs ® 12 & » THI#IL L 72,

WromERIcid, 71275 4 Coot® 720 Ki# L% 20
B4 7 NhF 72, CootlZ & AHEEDFER - 1BIE% L 72,

Coot THII S N7-EBFHEKIIIETITHIITHD, v

TOLBYIEEREGLEDL L)L, ZOEEESE

v MEEEFT 5 72, Coot @ Find water & vy, 7K % assign
L7zo 72720, ERICESEET - THHZ L EZEEL.
loD VNNV TEFEENRKRTH 2 b O LSO

assign EN72KITTRTHIBE L7z, R factor, Free R D&
M2%BENPSHED R otz 2AT, WIEMHTY 7 b

Phenix H112 & % Phenix.refine % Jil\», simulated anniling
4T 720 BWiZIZmulti conformer (alternative conformer)

DT I BXORHERE EICHERET L KE 05D EEE
Tassign L72o 2 OHiE % Refmac5 T2049 1 7 Vs #®AL
L72EFIVEREN G~ 7 ALNX1-PDZ2 Dk & L7z,

VAR X, BIfE. PDBESIENMETH S,

2.4 LNX1-PDZ2 EXTFRNDOHEIERBER
Trx & R7F F&2Co” LY VIZHE L. % Z~5nmol
GST & %\ Z GST R4 LNX1-PDZ2 2 &1 L 72, 4C T1
B 4@ L Ny 7 7 — T3Elwash L 72 . 500mM
imidazol Z & & /Ny 7 7 —THEM L7z, ZZHEICT 572
ORGP 2T o7 KMT I XEVHRIB L VP —
(BIACORE®3000) % & H \» 7240 AR H AT 12 B Vv Tid,
10mM CH;COONazK i i (pH5.0) T Ay M L 7220pug/mL
Trx@laXR7F K2 ¥ —F v FCM3IZFHE L7z #
ZAHBSEP/N v 7 7 —IZ¥## L 720, 10, 25, 50, 100 ug/
mLOEEDLNXIPDZZ 7+ 74 b & LTMEL 7.
CLD L #HEAEH 5 2 & AW 5% 7% mZO1-PDZ1 %, By
PEORERESEL & LCllE L, AR &2 L 72,

%3
HEE HWERE = IRIX—DNREF I RS
HEER . 2— SRR P e RS
EEH RIGAKU R-AXIS V™ PFAR-NW12A
® R 1.0A 1.0A
LR 109 2
EEz)E 0, 90° +1°
Rl A AR 21 360#
h X Z e 150mm 100mm

In house AT EE (HEKE) H5TICDOCEEIRILE 10
R RS RS R 2R IEER (PF) (CH 153 <7 XLNX1-
PDZ2 D& AEITRERDREEME



2:5 ZO1-PDZ1 M NMR A& E

BC/PNTHEEG# L2~ X Z0-1D—FHDPDZ K 2
4 ¥ (mZO1-PDZ1) 22T, NMR % JH > T a7 AR 3 e
ERIT572.,07mM D ¥ ¥ 23 7 % 20mM MES #%#3 (pH
58) WML, YA IV VIV EIIHALT, —#D
2D-NMR. 3D-NMR O#IE %475 720 MEIE. KIS E
FIE 28T Bruker DRX-600 72 & OS2 0 K 2218 224 52 B

18 O Bruker Avance-IIIIEHEZHH L7z 7— 7
HriZ NMRPipe”. Sparky'” # ZhZh v, HiEsHE1c
I CYANA ver2.1" 7 & 02 CNS12 ™ % v 726

3. & R

3-1 mLNX1-PDZ2 O#E @&

mLNX1-PDZ2 O il i T X, ok 3 2 # i k¥ v
&M\, Sitting drop#: (1) % —,380uL, dropl+1puL)
W& D To720 ZORE, <7 ALNXI-PDZ2 3 %% FE 23R
OTEHVIETH o 72720, MR BHEA SIFFH X < Rd
PRONLE o7z, FIT, IREZRMEALEZOND
24mg/mL £ THIF, S HICHBLEEZ4TC & LTHRN
DB ZAT > T2e T OKHE. K1 F v b Structure

Screen (Molecular Dimensionstt) #1354 (A7, B6, D1),

B X 'Index (Hampton researchft) F11, Crystal Screen
Cryo (Hampton researchtl) C4 T DT HI Az
MmO N5 5 B, Structure Screen A7,
DLETIC 28 A5 fRE oS o hizb oo, ThETH
BN T oot e &M UMK TH o720 TD
72, WEAO NI, DEncE s B So/miT
bhrlEZOLNE, —F, HEPBEOohLEMETH S
Structure Screen B6 & Crytal Screen Cryo C41%. #t#&7T
PERZDLEODNY 77 —HEBFH L THo 7. o T
BHERE 2R 2 P = § 25 28T WL DD DR

(A) mMLNX1-PDZ2 O #& & D
HFIEDREERT -

R b7z,

2

AN w273 BNTFEEHHTIES FILEHNDOERR

LG THBED I WiEEP O N2 Lilh b,
FNEWE 2T, BICEDHEO Y25 2 %4560 % 1%

572012, HiROSEMEOMEZ IR, 1%H LIk
0.IMAAIZTLB A B & OHRIRE 2 2L S/ T, iR St

BB L7z 722 LEMEB6ICHVS H a D VgIZHEY T
HY, REOAFLELCIINY Y v 7EHMETH 7272
o, pHA [ U4 & LT0.IM Bis-Tris (pH65) T H
L7ze BB ZERZZICHHHb S P, #HiddC.
over night DFHETHBELL (AT L7z (K2A). —T. #%
MOKESIIPEGORICKEKET L LD oz,
Thbb, PEGHRBEMMLAHNE D D1 % THL VLM
MOKRESZPEFUTICRL, Sho0BIZgIZE Y, pH
65D EN M pH DN b L nweEZz 55,

RIZINSDREFDR Y VX B O TH A Z L 2HlEiR
T 5B, FERENIEIAE Y v 5 — 2BV T X IR
¥ %47 572, Structure Screen THH L7235Tid, h
DR W ETRIT SISO, 7 U7 oS TH S
CEDHEARTE Iz, M2BIIB6 DG ERLTWD,
DO B6Z&MFo B RIEENEN O M S L THAES
D, WD TRIFTHo720 2Ty INHDOHK: % flash
coolingiZICE W @FE L, PFTY vz buaygick
PFBRA ATV, RS PUE & BRI 72,

H3AICIE~ Y ALNXI-PDZ2 D fEFEALET CTOETH
BERICHEEF NV 2 Y CTEOTWEERHKBORZ, X
3BIZIZE 5N 72PDZ F X A4 ¥ O VAREERE D) K %R
LTWwWb, MFOHEMONY v 7 20T SEMD, T T
NS ORr v N THDH, TDOPDZ KA A »iZ, CLDI
=D (BHBBO L HIZETTIEARY) 7u—F4 Y CK
WRTF NIHEBTHIENTE S, T, CLD1 #&t,
FIFTRTHOrZa—574 yOCKuIE, ZO1-PDZ1 & #E4%
BICHEBRETHL I 00, MUPDZ AL Y THoT

- >
[,

1LAA L EDE R fFEE

[E BEr—4%
PF PFAR-MW12A
EE 10A
EELBERE] 2%
EEREE 1

B HE 3604
HASIER 104 mm

B)#& S BT &R DL K,
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b HEXTF FOSFEBORKE PR ) RELZEH
THEINL, ZOFPRE, VY F7)—RETORT v
MERDERDPS S, HHREREMNIT SNz,

3:-2 HBRERNFICNVEHEEAERICES LNXI

D CLD #EERAMDRE

AEREN 7 87 kA B (pull-down 328k, data not
shown) 7 & ONIZBIACORE % H W 72 M HAEH B H 5
PDZ2 L PDZ3D " DODPDZF A4 D H b, £H 5
CLDIZHAE T 50D EERITo 72, £4121F, flir DX
7F FEPDZ KA AL vk OfFMEERK, DfERER L7,

Z DR, mLNX1-PDZ213—#8d CLD L #HEAEM T 5
= HEMEHZ LB2WCLD b H A Z EH S0
ol WH., PDZRFAAL D% LIZRTF FOCKA
T3 BELESTSEMEE LTHEBTSA, CLDTIRS
DAFRILIT EN S EHA L P TS, > T mLNXI-
PDZ2ZI3@ % D PDZ A A ¥ L3R 550 T3 s
WAL TW AN REMEDIRIZ E 7z T 12x L mLNXI-
PDZ33 %R L7 D CLD & M EAME$, [ ULNX1L
NDOPDZHITHRHEEITEILS NIz,

3-3 LNX1ICBEMICE ST S CLD IS OEEDRE

WIS, TICHAET 5 7 v 287 BI2iE, CLDOIE2ITH,
ZOCKWAILNXIDOPDZ KA A ¥ EHEAEHT 5 &
HINTVD Y VXV EVPLEEET 5. TNHDOHFHRS
CLDX D < ILNXI &AL, CLDEHEHT A LD
TELY VR ERRBETHIENTENR, ZOXRTF
FoRiEz b 212, CLD & LNX1DOMHHEAEH %2 55812
FES 20 FLEM 2 &G 5 2 Lo %d3 %, €2 T,
CLDZ& L 9MOLNXIM G Y Y X7 AHRRTF K&
LNX1®DPDZ KA A YL DHEHPTORAEERA L. Z
DFELR, JAM7 73—V EDTH 5 JAMED C K
X7 F FH, mLNXI-PDZ2 L s HHEAEH T A5 Z &b
o720 F7-mLNX1-PDZ21ZhCAST & b M EMEH T %
Lbhrol. THIEHTBRO pull down assay DFEH: & —3
L7

3:4 mZO1-PDZ1 DUH > K71 —1hDiakiEERE

NMR # H\T, mZO1-PDZ1 (957 3 /7 Wgh%de) Hisko
FEHR S CICMMHDIZIZT RTOKRE, BE RED
NMRY ZF N EIGRTHIENTE, Jald Lok

(A) ¥ 7 X LNX1-PDZ2 D¥E

X3

L OBTFEE.

(B) ¥ X LNX1-PDZ2 DILFIEED ) A > FRRo

=4

Ko/M hCAR  hJAM4 mJAM4 hCAST
hLNX1PDZ2! nd. 1.4x107 8.0x10° 99x107®
mLNX1PDZ2! n.d. nd. 33x10° 23x107°
mLNX1PDZ3i nd. 72X10° nd. n.d.
mZO1PDZ1163%107° 39x107 1.1x10° nd.

Ko/M mCLD1 mCLD3 mCLD4 mCLD7 mCLD15
hLNX1PDZ2! n.d. - n.d. - -
mLNX1PDZ2! nd. 28x107 20x107 nd  1.2x107
mLNX1PDZ3i n.d. n.d. n.d. n.d. n.d.
mZO1PDZ117.0x10™° 1.7x 107 3.2x10° 1.9x 107’ 58x10°®

RETIXEL o4 —MBINIC & 2HEBEES Ky DI,

nd) Bz 7o =P KBS

PEIREHTE LD 52BN,

NT72) BEBET-TOVEVDD,



E Bt 57— % X — 2 T & % BioMagResBank |2 & §% L 72
(deposition code 11424) . & D #E %1%, Biomolecular NMR
Assignment 25 I2#E L7225,

Bon L%y 7 MEE D L1, HWICNOEEH#IC &
70 b A AT L C. SRS o P I L 7z,
PE U7z VARSI, [EIBS 7 — & X — Z Protein Data
Bank (2 %% L 72 (PDB code ; 2RRM). UK L 722018 &
VAR EOBE QA DEEEYM4AL, B STy
% Z01-PDZ1 O 3% (PDB : 2H3M) & o ik % X 4B
2y R BRI RS & ORKOEDOERIL, T
F KA K (=CLD) #E&RTr v FO AN EICHFET
% B2/B3loop DI E Th 2o %5, FEHTIE, ZOL—
TESHREEA & Y HBREAL TR D I ERMOENT W5,
Pk DS L2 AR TlE. S0V — FERIC IR
ERHEIRS ENH D LSR5 72,

4. £ &

AR ORZANE, T] #2503 5 W1 THHLNX1
WZoWT, FNEDFERERZ LT, ZRICHERN 2
EHIZRFEL, TAA MO V=S GRICEMTAZ LT
Hb. FHESNIEREIHIZ INXIOZFHOPDZ K
AA 23, CLD E OMEAEHO—lig 2 ) 2 EAURS N,
LNX1-PDZ2 # iy & L7z [SARfEE I ED Wz ] AlgE 7
T —FORLEIIBHIAETE . LA L. LNX1®PDZ1
FxA4 >, PDZ4 KA A 25, CLD & OMEAEHOEL N
AL YTEBRVE VI HEEE S F TRV o T ARn
(preliminary ICIZCLD & idf A& LA WE W R EET
FWw5g), ZhiE, o2 gElE e LTComEREL,
KIGH R RTREDOWEED 7 v 87 Bap 2 4 5
L DVHEEIZ ST TH B, FIT T T OMEEE R

AN w273 BNTFEEHHTIES FILEHNDOERR

T 572012, B, WABY CoEEMBRTHEIT S
INX1E&ED 75 A3 FEd LI, ZNENOPDZ K A A
VR RNALVTERRUIZEREEER L7 ZOERK
7T AI FEERMIGEALT 4295H5PDZ AL YD
) HDOPDZ2 % WIE L 72 EICDOARTIOZ Y FH A b —
VAR E RN E R HERT A L) Ml e
MFEERZ . M REE SR W% & L F THED T
%o F72. CLD1®CHIMARTF F & PN L 72 mLNX1-
PDZ2 %\, JHEEZ 1T - 72858, LNX1LiZ»% 0
JhnwA v 72— A% HWTCLDL # i L Twb Ewn)
THEBKEDBEIIHE TS, 2T, INLORENZF
EF DR, v ALNX1-PDZ2 O i AK R dE 7 & N IC R T
F N OMBEEHOMERE AN ZEMERICRERT L FE
Thbo

FNox¥E 272 LT, mLNX1-PDZ2®D 7 ) — D itk
gz LA vy arxr ) —= v 7k, FRU2ED
TR EINTES LA WA mLNXI-PDZ2 ISR & T 50 8
I D OMGEEFEERAS, KICFRTRERETH L, FEZH
20114\ R 2 B & R KIS B L 72 BIFR T HRICA
) ARy == v EEONIFEEREL O FHIAE) 2 T
S>TLFE W, Bl TmLNXL-PDZ2D NN —F ¥ VA 27 1)
— =y ZERBL TRV, T A YY) TRTY) —=
T ORER % FEEBRIIHGEET 5 729121E. NMR %2 FIH L
T EERE FEL TN, ZOMBEZHNT 572012
. mLNXI-PDZ2ONMRFEN 2 D, ¥ 7 F Vo &k
BETITFETH S, ZNFTIZZOI-PDZLICEHLTA ¥
VAR ) == v TEBERLT o AR T 2088
DALEW 25 TH B OB EILEW P HON TV, o
T AYINIARZ ) ==V TOREEZD D DITDOWTIE,
BEAE O (WK Yy 327V 7 FOXsER &) 23+505%

X 4

(A)mZ01-PDZ1 @ NMR i&7#&#EiE. 10 BOROEREGER. (B) SEEE S HREL
7=NMR#EE (REs) CEEMOERIEE (B, PDB2H3M) D&, A KRS N

7= loop A DIBENPKE CEEL TV B,
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JHAREZR LANNVIELTWAB EE R SND, SHBOED
HEEDSNFTE 5,
—H. AR THONTHERTHAHAEZAD, JAMAD

CHRUgR7F F5, mLNX1-PDZ2!Zxf L C. CLDO W

NOXRTFFIY HMHEAT S L) BAOFOERIL
KEwv, T%bb, fl 2 I SMikER~7F ¥ (CPP) ®
I niEwmEEMA LT, JAMAXTF FE2MIMNIC%ED
AtrZ L2k 5Ty LNX1 O T] 50 RS REASPHE T X 5 1
REMEDS R SNz T Sk BGET AT 2 6701%
W TH b, ZO—FT, MlEHEHEDTTHSHJAMAIZD
Wik, ShET, TIEECEBETLZZ LZMSNAT
W2 TIERIZBWTED L) ik#EzR7-LTnw5
DR EOWREFIZIFZEAE R o7 T A,
JAMADLNXLIZE o T2y FH A b =Y R ENEDNE
AMIZOVTIE, REWISA TRV SRIDEHR S DM
id. JAMARTIER B W T TIEH KT % LNX1
EEEMICHESTAIEICL ST, MEEMIZCLDO LY
FF AL Z TIORENIIHFEG L TVWEDOTIE RV
P LV LWETVERIELTWS, FIZ, LNXIIZ
EATFA Y ZN) T PELTRING FAAL YD Rw
E3iH M2 K2 L72LNX1p70 £\ 9 £ V7 + — AHAFEAE L
TWBH, Z2O5T%. MREESHEORY S X7 HE
L CHERET 2 W REEE DS Vo RBI AT & > TIT b 72
FEAIRIG L 2 ), T AR MO YGRS BT B FBAEH £
B ANIBTDEEREMFSHETCE S L L bIT, M
fa B2\ B 72 % HCTH—Ih & ZNEFEVWTH
5o

WBRIS, RFEZ BT HICH2), THEWEZEFT
L7z AN T 2 A b a Y — iRy FI2.0 & ) &3
72LET,
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Purpose: Human skin is one of the major barriers of our body against environmental stimuli such as UV and chemical
exposures. Therefore, as the main constituent of the skin, keratins have recently been recognized as the major target proteins
to various chemical modifications. However, because of the difficulties associated with their insolubility and handling, there
have been lack of studies to identify the sites of chemical modification in keratins. Here, we introduce a combination of
non-invasive sampling, simple clean-up, efficient digestion method, and MS analysis to screen keratin modifications. This
approach would provide significant information of the chemical modifications including oxidative modifications on keratins
that could be useful as biomarkers of the skin damage.

Experimental: The analytical methodology to detect chemical modifications on skin keratins were optimized using tape
stripping, filter-aided sample preparation, tryptic digestion, MALDI-TOF/MS etc. The tryptic keratins in human skin with/
without H,O, treatment were analyzed by MALDI-TOF/MS to confirm the oxidative modification sites.

Results and Discussion: We have developed the methodology to identify chemical modifications in human skin
keratins. Using the methodology, we have identified that Met™” ***>*® located in the o-helical rod domain of K1, were the
most susceptible sites to oxidation induced by H,0, in vitro and in vivo.
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Fig. 2 Sample preparation for non-invasive skin keratin analysis
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Fig. 3 MALDI-TOF/MS spectrum of human skin proteins after tryptic digestion
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Fig. 4 MALDI-TOF/MS spectra of keratins from human skin

(A) D2OVDGAYMTK2%8 (K1, MH*; m/z 999.44), (B) D*4YQELMNTK*72 (K1, MH*;
m/z1141.52), and (C) N23MQDMVEDYR%7 (K1, MH*; m/z 1300.40) after

treatment with 3% H,O, for 0 min (upper) and 30 min (bottom).

MALDI-TOF/MS AX 7 I )V % Fig.3

* represents an oxidized peptide (+ 16 Da).
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Fig. 5 Time course on in vivo keratin oxidation
(A) D®OVDGAYMTK?% (K1, MH*; m/z 999.44), (B) D*6*YQELMNTK*72 (K1,
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Amorphous silica nanoparticles (nSPs), widely used in cosmetics, medicines, and foods, are thought to pose risks
induced by changes in the biologic reactivity and kinetics of bulk materials due to the reduction of the particle size. In a
previous study, we demonstrated that silica particles with a diameter of 70 nm penetrated the stratum corneum (SC) of mouse
skin and were taken up by living cells such as keratinocytes and Langerhans cells. Here, to reveal the relationship among
particle size, distribution, and cellular response, we evaluated size-dependent intercellular localization and cytotoxicity of
silica particles in a mouse epidermal Langerhans cell line (XS52). Treatment with silica particles of various diameters (70,
300, or 1000nm) increased both the amount of silica particles taken up into the cells and cytotoxicity in accordance with
the reduction of particle size. These findings suggest that smaller-sized silica particles induce greater cytotoxicity against
Langerhans cells in association with a greater quantity of silica particles taken up by the cells.
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Safety science for nanomaterials in
cosmetics using skin-related cells

Yasuo Tsutsumi

Laboratory of Toxicology and Safety
Science, Graduate School of Pharmaceutical
Sciences, Osaka University
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ARETIE. YT AT UV Ak (XS52#i0E) %
HWT, FhEREM & LTomEF 2 V) ORFH A
X EHMBBPRAE RIS B/ B LA b L AFEE L o HY
WZEE R A B TIRIT L. BRI A 72 o THs L.
MEWRD, BETEL, € LTI LRES /F
DRI DS 2 2L T 5,

2. ¥ B&

2.1 YUHKF

ABFFETIE, ARBEEHFE RedF) TR S NI
70nm (nSP70). 300nm (nSP300). 1000nm (mSP1000)
DIEHEF 7 ) A EH L2
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2.2 HHiREE

T AT VNN AR (XS52#HHL) (&~ 7 A GM-
CSF (2ng/ml). 10% ~ ™7 & JZ & H A Ak e 20/ e (NS47
ML) oXiE L. 10% @AY M6 RiiE. 1% 25
TI/W I%L-Z7VF7 Iy, ImMYEIVE VS bY 2 A,
1% 2-ANVH 7 vx% 7 —)v, 10mM HEPES#&#ii. 1%
PUEWE % 48 RPMI-1640 medium (4754 57 A27) %
HWT, 37C. 5% CO, 5T TR L 72

2.3 ZRNETFHEMEHE

1 <108 > XS52 e % 8 /K F ¥ ¥ /N— A T A4 NI HE
L. 24 £ ISR E2T100pg/ml iz % % X 9 12 nSP70,
nSP300. mSP1000 Z iR L7z0 F /7 U h iRl CT24
WFRE R 38 L 72 XSE2 /e % PBS ToE# L 721812, K& L7z
25% 7 VF — VT IV T FT 1 RERIEE L7z v T
01M Y ¥ BRRRE I TR L7212 1 % UBILt 2 3 v 4
T MEBERZE L, S5 EFTF VT VI — L ThK
L7zo WEIHES>TINS OEARZ T RF VIR CEM L,
BESICI VLS, COERAPSLTALYEY A
TRFACCBEY R AR L, Eftd 5\ IdFEEY 7 =
TABLO Y T VSO EE YA L 2B, EB
EFBEMEE 2 VT L7,

2.4 MpIiERER (CH FIP MURAHRR)

1x10'cells ® XS52H1 8 % 967X 7 L — M IC T o3& L,
241 [ 1% 12 FE 4 o % B2 3 8 L 72nSP70. nSP300.
mSP1000 2 &M L7720 &F 7 2V % 230 L < 18 K5 #%
2. 1uCi/wellE 22 XA PHIF I VU 2HML. X5
26 MBS AE L7z, B THRICHIRMNICILD A 7z
CHIF 3 ¥ v o gHEY (cpm) 2k v FL—a v
# v~ % — (TopCounter. PerkinElmr. MA. USA) %
FAWTllE L7z

2.5 MRESEMAER (LDH release assay)

F 720 h OMBBEGEEX. ST h R RE L
XS52 4 i o E i A iz il & 7z Lactate dehydrogenase
(LDH) #%& 8 & U TRkl L 720 1% 10"cells © XS52 il
IR T L — MCTOREME L., 24 H %A~ OFRFELC
AL L 72 nSP70. nSP300. mSP1000 Z L 720 %5 /
U A ERFMLT24RERZ, M B2 BEULL, i
OLDH# % LDH cytotoxicity test (WAKO. Osaka.
Japan) = AW TR L 72. . MBS &M (% of
control) 1£0.% Tween % WA O LDH B % 100 % &
LCHIL 7.

2.6 FREF/IIHRMEFOEMETE (ROS)DAIE
W PEERAE (ROS) B OFHliICIZ#HET 0 -7 TH S

~FI/IRTUTIVDEEZ IV ZHERE I3 T 2 2 5Tl ~

2 7"- dichlorofluorescein (DCFH-DA )% Fi\272o DCFH-DA
. MIEAICBWTROS & IS LCDCFH & &2 ), 405
5T Bo 3x10"MHD XS52Mfa % 96 7 L — MM F oIk
L. 24WE [ 2 FE 2 O EEIZH L L 72nSP70. nSP300.
mSP1000 & & L7 &3V H % LT 3K f#. phenol
red free ®RPMI-164085 4 (7 7 4 7 A 7)) T3l
BAEZAT WV, 10UMIZHH# L ZZDCFH-DAZ & L 72
phenol red free ® RPMI-164055 3 %2 &M L. 37C. 5%
CO, &M F TR L7z 3040H528#%. DCFH O HERIE %
Jilke Pk e 485nm. HIEIE E530nm THE T L — F ) — 5
— & HwTlllE L7,

3. & R

INF T AL, FhEaIEM & L TR 7 70nm DIk
EF VARSI ADEMICEA L2 ZA, MEME
L. AL T v 7V v AR R & MBI
WHAFNLZEZBHOENELTWS, ILEDFERIL,
BEEPEA nm L EOEKRFEM TIIEONZVWEHRETH Y,
PERFM TIEFEL Lo 2BENOERE R FRT
HUREMEZRLTWE, SNOHDORREZEET 2T, R
TIEY T AT Y7o v ARk (XS52#02) @in vitro
FHEZEZHNT, 7/ 2 7 ORFEE L MBI ERE R M
WML OMEERN L2 Ao, FEEEF VI ok
TN RIS 2 2 28I W CEHIi$ 5 412,
100pg/ml @ nSP70, nSP300. mSP1000 % 24 I [ L B L
72 XS24 % % B R T WS TR L 7. Z O R,
Fig. 1127”9 & 9 12, nSP3003 % i3 mSP1000 % 5#& H L
72T NOBEICBWTE ) B 2SIIRAIIZRA L 72AR 2532
BN (Fig 1c, d)o ZHISxF LT, nSP701%. ML
WCRAT2IEM») 2L ER L TENICRBALTW
(Fig. 1a, b)o HIZ. KTV A Z0EA TN, HIFEIZHL
DAFNEHTEOBMATRD HNize D OKHIE,
BEE70nm OIEHEF 2 V) AhEkEITOYTI s ay
YA XL DT A L id e D MaNE B RS &
ZRELTWA, HIZ, nSP7013. nSP300. mSP1000 &
FR L DMBNREZRT I &S, MBI 5 Ketk
bR % B REEAVR S T2,

ZITTRIS, ¥ ) A ORTH A XA XSH2 5 o 34 i ik
W52 BB OWTHMI Lze ZOKHR, Fig 2 1RT
o, F72 ) AEIC X Y. XS52 50 oo B FE 1ok T
BRAFMICHE SN S Z L AR E N7, nSP70. nSP300.
mSP1000 ® IC501E 1. £ 1 & 1142ug/ml, 32.6ug/ml.
750ug/mlTH Y, KA ZD/NE T HIEE, XD
IR 2 C XSH2 MIfa DB E 2 7R3 2 E A S 2T -
7oo LRI, R4 XA MIEPRAE & FARIZH
FEAZR3 2 BOSPEICR L CTH R E B E RIZTT I L &R
BLTW5h, BTy F/ 30 BT X DR A BAAFR 7 4l
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N b =k D BRI & H B9, BUEEvE I X 2 Mg vt
DRI T3 5 Lactate dehydrogenase (LDH) & D HIE %
Tolze 7730 71 % XSE2HMBICTIM L. 24 KE £ 120l
XL 7285% BiEh o LDH R &1, Fig. 312§ & 912,
nSP300. nSP70 &M TIl3 AR % LDH O il & o
BASTWD 5720 512 30ug/ml & nSP70 T BE LD 35 1
TIFITE W LDH & (193+6.8% of the control) A%72

AN

Fig.1 Localization of each silica particles in XS52 cells

(arrows).

XS52 cells were treated for 24 hr with nSP70 (a and b),
nSP300 (c) and mSP1000 (d). nSP300 and mSP1000 were
only located cytoplasm. On the other hands, nSP70 was
located in nucleus as well as cytoplasm (b, arrow head).
Scale bars; 2um (a, ¢ and d), 500 nm (b)
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Fig. 3 Effect of silica particles against membrane damage of

XS52 cells.

Cellular membrane damage on XS52 cells after incubation
with nSP70 (circle), nSP300 (square) and mSP1000
(diamond) for 24 hr were evaluated by LDH release assay.
The percentage of cellular membrane damage rate was
relative data as compared to the negative (medium) and
positive (0.2% Tween20) control. The data were presented
with means+SD.

B HNTe — T mSP1000 F M T3 LDH OB 1A
BTCELhole CORKEIY, 573U HIZX5XS52
MRV 3 2 RT3 A ZARAE I 7 M A8 S LR s L 2
TAHEEOENITER L TW5E I ARSI NI,
QAT 7 ) ORISR % &UHIZ, ROSHE
OB S XS52 M O MG EEEZ L U & LMl
HBUEOFKIR = X 5O ERATz (Fig. 4). k14

120 -
.E 100 -
® |
85 807
[<R=
c
.ES 60 -
E£s
B J
2E 40
&
= 20
0 L]
0.1 10 1000

Silica particles (ugiml)

Fig. 2 Effect of various sized silica particles against the
proliferation of XS52 cells.

The proliferation of XS52 cells after incubation with nSP70
(circle), nSP300 (square) and mSP1000 (diamond) for 24 hr
were evaluated using tritium thymidine uptake assay. The
percentage of cell proliferation rate was relative data as
compared to the negative control. The data were presented
with means+SD.

3001 o nsp70

—&-nSP300 *

250 1 ——mSP1000

o #

200 1

150

Relative Fluorescence Unit
(% of control)

100

50 L] L L] L L] 1
0 20 40 60 80 100

Silica particles (ng/ml)

Fig. 4 Detection of reactive oxygen species (ROS) induced
by silica particle treatment in XS52 cells.

XS52 cells were incubated with various concentrations of
nSP70 (circles), nSP300 (squares), and mSP1000
(diamonds) for 3 h. Total ROS induced by silica particles
were expressed as relative fluorescence units in the DCFH
assay. Data are presented as means*SD (n=4)."P < 0.01 vs
same dose of nSP300 and mSP1000.
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A XD F % XSE2MNBIZAIM L. 3W¢ 1% D ROS B A
% DCFH-DA % Fl W Tl L7245 8. &ToH A Zodk
E ) AITBWT, MEHBREEIAKRAE L 72 ROS j#E A2 2552
B 5 MNTze FFICnSPTOERINEE Tk, nSP300. mSP1000 T
IEROSEAEDGFED SN o TRBEERMEFICBWTD,
Ty bu— VL L TR2MEDOROSHEEDFED b
TBY, ¥ 732720094 XY ) 7LD HEWVWROSHE
HREHETHZ ENWS L %572, ROSIE. DNAKE
RIJEE DRI E R VD HEo> Ty EAL100nm LT
DFEMEx G L L TR FE$ 5124725 Tid. ROS
R L LB mm R i m M IC O W TR ISR T A 4
UNHDHLDEEZ BN, Floo TNOHLOHEX, F/
T AIZROSHEAZFE L 20T S 058 % g = &
BRIV, Behr okt /) hERIRTEL L
ERTHDTHbD, HIE, F /=7 ) T7IVITMAZ. 7+
) RT)TNVORERERDFNIR T =L vo 2N
REE DB Y, 54 5BREBED TV A,

4. £ %

FHEMEICB VT, 7/ <7 ) 7IVIZERIRLERRE D
] ER M HIEO R E L o 22N S & OEGICS K
LREEL LT HFEME LTRELRBFENFES T
b LDL—HT, F/TYTIVOYZAZFHMICHET 5
THIRFERIIBD TH R ABIZBFLF/ TV T LD
BRAEVEIT 7R (X WK R ENC N B & EBIIC T BiER T
Whe o Ty TNFETIRERFT EN T ol F /v
T ) 7 IVORNTIER N — FOB{LB L O A H =X
2 O EFBIICHEE S 2 LI, 57 20 hoYtkds
PRIN /SR N B R <2 A A/ MBS R 5 2 SO 12 5 2 % 52
BIZOWTHET 2LENH L, 22 THRAIE JERE S
7T B LT - B - e o B EAT 2 D T
BY, INETORIITBNT, W5 A XHHERE &8N
1252 BB D WTIT 2 17\ nSPT0 D ARAIT 7 A D
AEEEERLEE S v vy 2SI AE RS 2
EEHELNE LTS, FXTARFIZBVTIE, v 7 &
T VN AR & TR A X ASHIRE R AE &
B3 2 SOSHEIC G 2 2 B D W THHIT % 729012,
nSP70. nSP300. mSP1000Z L2 O Mg R 7E & Hi g
BB 2 AT L 7e 2 ORGSR, BT ISHBBN~D
WY A - MRS 5 2 &, Wi, BNBAT
PEE 9 BIZB VT, nSP70 O A A E DML B iE % 7R
FTIERWHLNE Le FITRIC, BERTFT /U ID
AR % &0 IC, XSH2/iB 2 i<, JEME
7 2 A X B EME OIS & ROSFELE DB A S
FRHT U720 2 OGS, BT BRAE9 7 ROS BE A O 3 K )8
B L, MG EEORBLL MO ZRT L DOTH
5720 ROSIZ, RN O I 3V F — 3 R0 B Ge e B 1 3t

~FI/IRTUTIVDEEZ IV ZHERE I3 T 2 2 5Tl ~

FIZBWTHAET 2 —HOiFEHS 1A (0. HO,) TH b,
TR, BIIRAEL 7 & OB TEEER R SR R R R, 7
WINA =R ERR A RIRBOFERE - BbR, ML
MIZBWTHTEF—Y 2R DNAESEZ ED% { oMl
WA PLARBZIZHEGLTWAZ EPHOENTWS, A
IhFTia, e MEMAHELE V2 RENICB W T,
JEREF 7 2V HI2 X 5 DNAEEIZIE, ROSHEEDHES
FHEELTVWEIEZRBLTWSE, ZOFELZETR
L. EERRARAET LT UMY ZHEIC BT AR,
IV RHA M= RICKBIEME T /7 ) H OMBLNILY
A% LIZROSHEAIZ L D, DNA S % & oMig#H
EHEHLT0D I EFTFHRIN, Al EEo R
OB BWRENEZ E 2 TV b, ROSHEAE &l s &1k
DERIZOWT, RZAHARITIEE K DDA, HEHE. ROS
FEAEREE D— D Tdh A5 NADPH oxidase A5, FEHyASHl
WD AFNABICZ Y FY =AY 7 v— b S,
ROSHEAEZ B U TEYDOBREIIHFLGTLIENHLNL
o Twh, PlZIE, 7TAXRZ MRS ) D DM
R IRO B D PAE % 5 k2 FTHIS, R F2SHIICRA
T35 L2k ) 3EB§ 5 NADPH oxidase ? B5-25H5 &
n, 25 oY TIZNADPH oxidase 7 & A S 7z
ROSZSNALP3 %G LS 2 Z EHWAL L SN TWw b,
DibEopmzEE 2. B4 IZROS FEA R & Mk
DFEBUZ DT ROS FE A KL O BT A O T % D T W
bo F720 T VNN AR B R b ML o ROS B
HxA LT ERREROBEIFEINS Z L WG S
NTBY, ZOHELBMET L. IWEF 7 20 2058
FIERICH T 2 EBELRETLILENH L LEZ TV,
—HTHRLIZ. TNFTORFAITBNT, F /22U h Ok
FEMET I /RO NVEFVNVIETBMITLIZ LT,
23 hoMilEEA B T LR RBLTWS, &
4. Nano-Safety ScienceffZe QMDD BN L F /) < T
) TNV OREVEREDR EAL BB ORAE R BT 5 720121,
BERERE & N — FIERZFEICIEEL, S/ =TT
DY A7 #PRT B LI, THEDONF— FEEHT S
12D DA DR UIHTH 5 ) o

Db, AR TIEIESEF 2 ) ADST YN v AH
falzo U Cilufi st 2 588s 2 2 &, o TNICZ oM
5 EEICIEROS AN G LT B g% R L 72,
T VNN MBI, B OPUREE RN & LTS
FBAURECHG LTV B TH B, €D2D. T 7V
N AR OEREAZ I RIEINEOWE AT &R T2 L
BHEEINTVEY Y, 200, x5 HB S 2L
L7297 71003, SRIEISS L S N B W REE 2 R IE T
L55DTHb, F2. nSPTOVHBBOBENICETRALT
WHZENL, BIZF 2 VU AICEoTHIERIENSE S
ERHEEN TV AMNERE OBE, RNAEEEY
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S BOBEAEICEN LRI RBSING, €2 TS
#®ix. F 7 ¥V 7 OMBEBNIRTEN A i & LSy
— FiHMiliZz £t ch 5 L3z, KBEr s+ /7914 bED
fDMBafEZ x5 & L CRBkOMGE 2 o 5 & iz, 7 b
V- EREDBBREEEZBELTCNSLEIATH S,

5. ¥ 1&

Dby RBEHZBWTIER AR, 70nmDIEEE T/ 2 7A
(& XSH2MIIBIZH LT, MR BYRE - NI -3 SOe
EVIHIRIIBVWTH T I7a P bV A XDV T T

NERR L AME AT AZE RPN L0 0)

Bi%, /<7 7 Vot asmoiEsr 5
W o203, F/TUTVENLVITYTVEER
MEOFFM & LTI A, HINaNB)RE R HRkREY: / ER
P& o A RNENELY XD EREICHT L, RERELE
RHME L Vo 2 REMERENET 2L ENH L L%
ARLTWA, B, B &M 3 2 BUs 2 H B L C
WA LW RIRFEORRIZ. /T T VOBERERE
e b U 72 A Sl AS Nano Tox AlF 22 IC B W CEHETH
HIEERLTWD, HAWIBE F 7 V) hOkKTHA
AW RE- L&V R 2 52 22 MHT 572012,
AN OELY SAABERER X b L A BB O BLS A O IR &
HEDTWD, THIZE->T, F/T Y T Loyl %se
PO K EEAREZ LT A EDTRICEEIDEERZT
Wb IO - B - LMo MBS HE O NS
T w ez r /<7 TIVOEGHES OFIR, & 5121k
REVETHEOMEIZED ) Bel ) /<7 ) T VDR
BEZOXR, FLTRE - RO THIN RS L
DA L BN R~NDOREMICHGE T L2 MfFL T
Wb,
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We discovered that the survival of rat hepatic stellate cells (rHSC) were suppressed on vitronectin (VN) which had
been synthesized in the early stage of liver regeneration after partial hepatectomyl). The changes in glycosylation of VN,
especially decreased sialylation plays a modulatory role for rHSC spreading. In this study, we aimed at elucidating whether
VN regulates the dermal fibroblast adhesion and motility during the tissue-remodeling. Primary culture of the mouse dermal
fibroblast (MDF) was isolated and analyzed for adhesion and spreading on glycosylation-modified VNs. It was found that
decreased sialylation of VN not only attenuated the cell adhesion and spreading but changed the cellular signaling of dermal

fibroblasts, MDF and Swiss 3T3.

1. #&

MR AERICBL TN~ MY v 7 2 (ECM) O4F
PEIRIZ, BEEAIRICE D DL D F vy OS5I LG
DA B 72O IEFREkO b D L 13R %5, ECM4+
AP EERCERBICBWTE L #2172 L Twv 595,
FELECMGTO12THrE batrszF > (VN) ITE
AT CREA S, I e LR L AR AE 3 2 2 B me b
FUNRIETHDH VN IFZZEL DY H Y FEHEAEET S (K
1). MMERDO A > F 7)) » L4 LRSI
EHENCEDBIEI, 1TSS A ) —7 VGRS
WY (PALD)., vaFxF—E¥MTS5 23 )7 ViGHLHT
(UPA). B XU UuPA ZHE (UPAR) &iEa L CHRLERIA R
R 2B 2 T 5 2 &, MR AEICBWTE
FERREERT, VNIZZDXII R TV FiEan L0
WAL AR MR R ORMEZ A LT M) v 7 AD
TESEIC b B, F 727 O N-BUBESE A BRI & < ARAE
K. ¥ 7 ) VALK O AR (X B AR T AE P DS E L Y
(X1)

MWFEETIIINE TS, Ty MIFAOPERERICBT
HLHINDTYTIVIMEDIK T2 T =7 VG EZ MY 5
=I5 RO AR O RN EEMEEE LW
L. o822 EE LA PHHRE L Cwb 2 L 2MEL
72V o RO 7 4 70ty F 2 Tld. VN ORI BESEZ
LB S e hr o727
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Glycobiology of an extracellular matrix
glycoprotein, vitronectin, during skin
regeneration and repair

Haruko Ogawa

Graduate School of Humanities and Sciences
and Glycoscience Institute, Ochanomizu
University

Mile (MDF., Swiss3T3) (2% H L72c MDFIZVNL & 7
F—ThbavA 77 v ERBETLOT, AAEEIC
X ) MDF % B U, R AR IC B 2 M o Beag - i
7 5 NI REZAL 2 H0 S, VN OB R ke 2 15 &
NPT HZEEHE Lz,

2. ¥ B&

1) T bOEAPEIFFUIERF T & M ERER

5 Ao Male Wistar rats CF¥EEER110g. HARZL
Witk %, flEZ (235C, #H6:00-18:00, K 18:00-6 :
00) THilH L 720 70% 53 F U B 13 = — 7 )V Rk W #2.
Higgins & Anderson ® 5% 125t 5 TiTo 720 ¥ ¥ A F
AR AN S R RN )] e IR N 150 T R NT [ A
BlER AT o720 MM EZ LT wT v b & IEF
(Non-operated : NO) & L 720 #li#£24, 48, 725
7T, WIEDOK10% (v/v) D38% 7 TV F M) 7 4
ZPEER E L TENENEIARER & 0 R %Z 1T - 720
Ih#z4C TL1,200xg. 1050 M&OHHEIC LD, RiEx g
oIm4EE L, —80 TTHRAFL 72,

2) MEIFE ORI F>ORER

Yatohgo 5 ® J5 " IZhE v, FETAF (NO). ¥ v & Tl
24 W5 # (SH) . SR IFYIRR 24 KEI#% (PH) @ 5 v b IAE
HHEVWET ML SVNOFK R Z2 4T o /oo A% &
-Sepharose 4B1Z3&IC7 I /ALETHE L 72 M4%E121/50
w (v/v) ®10M CaCl, GEEE20mM) 2z #iEL 72
ObH, FIRTH 1 RS UImE 2 S H S 72, 35124
CT 1KLL ERGE U7zt B L 7218 213 & A CHIIT
L. 13000g, 4C, TI10%5 058 % 47 - TG & 15720
CDIMIHEIZT7 9L 7 = =V X F VA VA=)V (PMSF) (%
BEImM) &EFL Y7 3 VNN, N N-UEHEE—F b2
(EDTA) (pH7.0, #i#FEE5mM) %z Sepharose 4B 71 5
LT VAT L LT B -Sepharose 4B 71 7 L I2H
720 BB EED, REZRERESMETMAT
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BRL. BIRT2RMUEEELZ. 20K, SMIRE
% 4 10.13M NaCl, PB-EDTA T ¥ b L 7z~ 281 ~
-Sepharose 71 T A2 @B W 5% 20, SEE LA T RS
OWNTIOMM 2-A VAT L% J—)b (2-ME) #&%0.13
M NaCl, PB-EDTA % 7F VA O 2 5L B L7257 T 4
ik, 2HEHIFHE L7z, 2o, MR caEm TV
D 5 LI EFE L7212, 05M NaCl, Phosphate buffer
(PB)-EDTA TANRY V&7 V0BG Lz, &5
1220M NaCl, PB-EDTA CHAEIEHE N 217572, £7 7
773l onT280nmIiIZBIF LW EELZHNEST S Z &
&0y ool zfTve, B -7 288 Twb
5% 45, SDS-PAGE TVN OREH 2 iR L 720 BUXL
72 EENT I & o TIRFEREE, DWW TNaClLigEE % T
THAIZ013M NaCl, PB-EDTA R LTEHR L, ¥~
N7 RENE & BCAEIC L o THE L. —20C THRAE L 720

3) FRVN DI 5—E0E
D/MF3I=4—€ (V7)) 5—%) N

VN % 4C T50mM FERE#E A i (pH 5.3) 123t LT
EH L. CaClZ A 72 (RIREAmM), ShEs vy
EEBLEB/A5I=2F—F¥2Mi (VN 08mg !l L
002U). 37C T2ARMML LD b, TBSIZK L TEMN
L7z,
@N-7Yay4—+tF (PNGase F) 438

FEH VN %2 4 C 1235\ T0.13M NaCl, PB-EEDTA K L
TEMNL, N-Z7)ayy—F¥FE2MA (VNO3mg 2k L2
U). 37C TASMEMWAL L 7= % TBSIZH LTEN L7,

4) HlREEMEREOAE
OfmpamCitE

H:#% 3 HHOFHES 7 ZAD R & 0 9L 247V, MDF
ZHEEL 720 MDF & Swiss3T3MIE (BA DKL TR
ARANEEIZ L D $t) Z DT O&M T TR, B %17
272

10% FBS, 1%~<=3Y Y- A7 <A ¥ v % & DMEM
Rt <, 37°Cy 5% CO &M T s L, #IE3-4H

Zk12025% b 7Y v, 002% EDTA, PBS (5mL/10cm
B4 v a) BMZTI7°C. 54 ML L, il % [IX
LTiro 72,

QEERRER

Adhesion medium : #if#: L %255 5M NaCl, 1M KCl,
1M MgCl, 05M Na,HPO, 1 M KH,PO, 3 X TO*1M CaCl,
Z, MilliQIZH L T2 N ZAKHEEH150mM, 3 mM,
05mM, 6mM, ImMB X ImM 275 X HIZIEICH A,
BRI L 720 R E L CnRnZ L2 RERR L TH
5022umfLED 7 1 Vv ¥ — (Millex-GV, Millipore) T4
#WL, UFOBRIEIZHW .

AR DAL R % FilT130g, 34 M % EEZ
¥CT7o & 512 Adhesion medium Z M2 T & B L 72
DL, HU130gT3aME L, REEZETL, 0k
fE% 2 [Al{7 - 72, Adhesion medium % 2mL Az, IMER
FHELR A CHIIR B R FHI L 720 20X 10°cells/mL & 7
% X 9 12 Adhesion medium (ZJR# L. 2 4L % 0 a5 K
L L7z MMEREETL— b (96%) %7 = VIZ 2 fE5HMN
5 (10pg/mL) %158 L 72 VN 2 100uL$°2 i 2, 37°CT
1R ES B\ id 4°CT—BE 2L S 7z, MIRRE: 22
TU—bh5 VNEBREZIEE L. M2 100ul 372
Mz, 37°C, 5% CO, &M FT60-1204 1 ~ F 2 X— |
L7ze €y FTHY 2 V55 50ul $2W 2 W51, HEi
L. 7272512123 % 737 RV A T IV T REEH % 50 uL i
Zy B T3040 ERBE L7z 7 =)V % PBSTiiZz L.
ATA NH T A%, MAHEBMBETBELL, £V
VT 3BT O, FAHE 2 12 100 M R4 b oo fiE L
T h Az ¥z, MRS (%) =MEME /2R
RO F—DFFMLIZONWTA R &S 3, Rk
% 2 MO TEFNENERE 1T - 72
OffzEERETEDEHR

WHR LA N T A LI AREOVNEZ I— T L,
et 2B L, 37C, 5% CO, &M T T4 A
VFaR—=b L7 37% /8T RNV AT VTR R T20
s L. PBS THE L 720 01% Triton X-100/ Y ~ 1
KR TE L EELPE A AT, PBSTEEA. 10% BSA
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/PBS TEIMIZT605 M7y 7 L PBSIZX Yk
. 1.5% BSA/PBSIZHEME L 7P~/ 3T VIREEDUA E 72
X Alexad8-7 7 1 4 ¥ v & FEili., 605 H s & €72,
PBSIZ X 0 . 10% BSA/PBSIZ#f# L7z itk &
B &7z, #OGEMEEFSX-100 (1 ¥ /8 A) THIZ,
Wz L7z,

3. # X

1) VN _LT® MDF OffifaiEEHEEH

70% FFEIBR T4 (PH), 2 > b a— )L & LCoBF4 (SH)
ATV, WMith 24O T v b R OFETFH (NO) 5 v b
MO IMEEEZ R L, FFM (PH) - ¥ % & F4l (SH) - 3
FAiZ v b (NO) OFREHVNIEYE ETOMDE % 5 I
Swiss 3T3MIME DA MERZWE L7z, TOMRE. Y
B #4241 ] © VN (PH-VN) 28 I TiE, NO-B X O
SH-VN 2K, # L < MDF 3 X O°3T3 M 05 102 7%
BT L7Z2 (M2)e bRbIELAIC, 4w E AR
BULEZEVN IZZZENENRE Y 7T ML 1H e,
MBIy 7 VB E RSV T2 L. PHVN T
FOFhoy 7ML HE LRSI L2/ LAY
DT, /45 3I=F =B L7 NO-VN EToMH; 2%
MDF 3 X O Swiss3T3 ik 3 il B o> 45 25 it J 3 % i 2 L
TeeZAh, Wb oy bu— VIO 7 BT
FTHLIEDPRENT (F=FRET ). ZOREIF, TV
MR AC B A e E 2 40 9 B R ML O 25, NO-
B L OSH-VN & 1L L CPH-VN ECH1/2 12T L.
VN ® /453 = —BRIIZ L - T RIS S
BRPRELBILI-ZEE—HL7. KoTMDFB X
O"Swiss3T3MBTIE T v FHFEMIE & A, VN &~
7 ) MALHESE O ANC & 2 M AAE OISR S vz,

2) VN EOFESHEICEDARLARAT 7 AIN—TERA DB EE
VNOD /4 53 =% —VUAEHOED S, MDF
HMERIED) TR, B LZHMBORRICBNT L

120
100
80

60

% of cells spread

40

20

VN (ug/mL)
:NO-VN, B : SH-VN,
2 FFUIB& VN EE T MDF ZE&EHEEMN

: PH-VN

LB DR ERE SN2, &2 THIRREH 2T %
AMVATZ 7 AN—DRELZ K L2 7y MIEELLD
VNHE#EE IV W0, EER 77 MENSERL
VN (pVN) 2T, /4 5 3I=F—B0H, T/ N-7
Vady—YRmic X ) REEA RS L. £ VNEE LT
FHE L MDFMIslc BT, 72F VA ML AT 74
N—% 7704 T8 Geta L, SOBBEmMEE TBigt L7,

A5 3I=F—VWHpVN ETiE, RUHpVN LT
BELZMDFMilg&L LKL T, 72F V745XV MO
MU & RN D AT DZEAL, B X ORI O A B 7% 0%
PR EN, T AVRTFT 4T GRIIE) OB ATRIE
sh (M3 LB, 2ok aMBEEEOZELL2S. M
el YTy =8 5 RN E 2 Hh/z, Do
Fa g & 3 7 F W Az3E 12 8§ 5 Saoncella® 7 & NI
Hall” 5 OBF%e#ii L, M3 TSRS LI, Mlao
AMVAT 7 AN—JER L MEIREEOZALIZIE, 4 77
VARG U T T A 7)Y (YT V) B
BLTwh, INHIZVWITNHVNOL LT Y —Tdh 57,
3 UFh VARAEN T Y 7 F VAEE & IR A5 TR
EHENDLANLV AT 7 A N—O5ANRERERDLZ LD
Swiss3T3MMML 2 I VTRENTWA Y, ML L’
b b 720 3MEROf 7 7)) Y ey T
Y OMEANERALEETH H A, RIFZeREEL» S, VN Eo
T VLD EALDR I NS D Y 7 IVAREE R 5 HD
R XN —H, HO~IS F—P B L - THll
KDY VT h v DNST VB BERIICHRE LD,
AR U EMBBISEMT A2 LX) VN EOMHESEH %

T34 —tNIE

Rnzg

Swiss 3T3

SLTh
&EFETFIL
TFIVRERE  Ract

RhoA
(Hall, A.:Science, 279 : 509-514°% &)—8e 255 | A)

K3 VNO7I7OEIZED MDF D77 F> 7454 MUK
NDEE
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YERZ ST 25—, ¥ 7 v OMEEHOESHH
SICEE 5. 3 7% b HAIGTEL 2 VN ORESAY i3
B BEMEATRIR S M7z Swiss3T3MMLIZ D W T kD
IAIAED bNz (F—FREF),

4. £ %

ARIFGER D S EFAIC BT 5 VN 232 OREE2AbIC &
5Ty ¥ 7 ARFHREOBEIC B T LRz oMl
M= b v 7 ANOEEE R L MRS O BB % H L
I HUFEMEAVRIE X N7z, HEICIR 41X MDF 04y 7+
W& VN ORSIEHOBEICER L, RO EZHS I
L7z
1. FFHEEMHBEEICBNTIYNTIRY 7 ) VLD H

%, ZOZADIEMIE (RSC) & FBKIZ, MDF &

Swiss3T3 ML 4 45 M 16 1k % A S 72, MM A

Rl BT 2 VNSO ¥ 7 ) VAL @ 2 FE S, RSC &

MDF OHAFIZ D 3 b A MR, Thbb A 77

VAL OFREICILE L CTHEETH S 2 LAVRE NI,
2. JA4A93I=2F -V VNZIZ L L7 MDF#4 i

BEOZA NV AT 7 A N—DBHIREIR, 2 ba—

VN E &L TT 7 F VfHEAE/NME Uy A e i

FAVNEL, FAVRTATERKT 5 EARBRIN

7o 2O EDNS, VNOYTYMEDETIZE Y,

VN THEINLMPBHNY 7 F VO TRTREZ ST 7 F

v RO EAE DO THESE R BAE RO 2 LIz 7 F

WAGERR AL E LTV B Z EAUR SN, VNEE

SHABH, 4RI T U ML, MR A v ) v e

YFEH v OMBEALEMNC X B MBETEL 2 3RS 2 Rk

PEARIZ S 7z,

Ltk RIFEL SO NTMAE D L2, REHRREHE
(252 B HEHIC X 5 VN BEREO SR ETBERE 2. A A Eh 1k
B, SRHERSAE O KBRS IC O W T D IFZET 5. B &
TR AR TR O VNBESC X 2 BIEERE 2 B 520235 2
& T, ECM &1 OFEGUEH & v ) Bl 5o, REEA
Do A N = A LRI & MRS RS X 2R o
4 N7 EOBMALIEBTHENDO TR PV ICO %A Z LAt
Wrrsh sz,

i
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Mammalians circadian pacemaker resides in the paired suprachiasmatic nuclei (SCN) and influences a multitude of
biological processes. Clock genes are the genes that control the circadian rhythms in physiology and behavior. Not only
disease but also the effectiveness and toxicity of many drugs vary depending on dosing time. Identification of a rhythmic
marker for selecting dosing time will lead to improved progress and diffusion of chronotherapy. The mechanisms underlying
chronopharmacological findings should be clarified from viewpoint of clock genes. On the other hand, several drugs have
an effect on molecular clock. Furthermore, to produce new rhythmicity by manipulating the conditions of living organs
appears to lead to the new concept of chronopharmacotherapy. The knowledge of interactions between molecular clock and
drug should be very useful for the clinical practice. In the present study, we demonstrated the circadian rhythm of CYP and
transporter transcription in mice and in vitro cell culture system. Then we clarified the regulatory mechanisms underlying
the rhythmicity of CYP and transporter transcription from viewpoints of molecular clock. Furthermore, we produced new
rhythmicity by manipulating the conditions of living organs or culture cell by using rhythmic administration of altered
feeding schedules or serum shock. The monitoring of rhythm and manipulation of rhythm from viewpoints of molecular
clock are essential to improved progress and diffusion of chronopharmacotherapy. Therefore, we show the regulatory system
of biological rhythm from viewpoints of clock genes and the possibility of chronopharmaceutics based on molecular clock.

1. #&

AR X 2O0ZHE TSR < SR ICHAATET B EmBLg T
HY., EAE, —HOBRTFRE (FFEHERT) A3 24 KR
B CHRBOBRZ Y KT D5 U X 25RO LR
THHIEPWLNTho>TE . WFLEHICBUT H4EKY
A L HHE (RINIREET) I3HBUR T EBO A L FAZITAIE L.
MREDIHEY 2RIV V53, RERRER &% oAb g
OHEY AL %2HEL T2, WAFICIBIT 2440 X4
AR B DSR2 9 B B X 1A% (SCN s suprachiasmatic
nucleus) IZALHE L, M#R(ZEMERLBER T2 L2 M LT
FAHARIC BT D REHR T ORI XL ZHIEL T 5
(K1) #EHY X 25RO AMKIE, CLOCK, BMALL %
Wb &3 LR T TR 2 8B o, ik 2
TA—=FNy I V—=TEETH DI LWL E RS> T
% (M2). §7%bH, CLOCK/BMALL O # A k75 Period
(Per) B X U8Cryptochrome (Cry) #f{zF O &KHE5 %
5. MEESN/2PER, CRY DFHEEEIBAAREZ L.
CLOCK/BMALLIZ & % H 5 DG HEZH$T 5 2 & 12
X0, ZOHEMEFBICEAEDOFHEINCHE ) XAHB4T
%o F/o INSORFEHEE TR IO BT OHRE I D
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Molecular clock mechanisms of
transporter and metabolic enzyme and
the manipulation of biological rhythm

Shigehiro Ohdo

Department of Pharmaceutics, Graduate
School of Pharmaceutical Sciences,
Kyushu University
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VAR=Z —OEENIKE L HEERED S Olfiih A~
TR EWENOHE I 72 &35 O 5t it |2 T P 2 5 & 41
S TWh, T, = ZDO/NETOmdrla/abebla 8 X O°
pepT1/slclbal DFEIUIHH Y X A% RT 2 & 2%HRiE S N,
YOI S L2 FIFT I eI TS, Ly
LS, T b T Y AR—=7 =BT HE ) X
LDELBDH, ZONFHEMEMHI TRV, —J,
R R SEM A TH 5 P450 (CYP) I KEGDE
FMORHIHET 5720, EWORNEREEZBET 5 E
ELRRTEMBISITONTVS, FTY, CYP3A4IZEY
RFADEFEGPREV &, T2 RSB 2 E&HEN
ROZVWI LR ENLEHVIEHAEDTEZA, B MIB
\} % CYP3AADFERTGHEICD HE ) XA Bd LN 5 S
ERMEENT L2LGDS, ZOBRREREOREY X
ADH A A = X MIFAINTE ST, CYP3AL D
) 2 L EARPIRERT O 55T Bl & 235 OV A I T OFFFELS
DOWTH, MSEHLMIEIN TRV, 29 LAREoH
T, WEEHEIR T OBRE & BBl A BT X D B S 202
ENDDOH DY, SGHOERLIE L L CEESR. fLhEdh.
e SRR ITFONDL, I TARIFETIE. T
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B EBR T, WHEOEE - H) X 4040 FREHE# 2
RH$ 5. WICEWEERB X Cin vitroMl g 852 % T,
WO - ) XA D5 FREHER OB ER % B %S
5o HBAWIETIE, Fie DHFITO0WTHES L7225
mdrla/abcbla, CYP3A4., CYP2EL 7% &% HLNIHEAT 5o

EHRU X LDOFIER, £EFICIIEARFSTIFEL. ZORFEIBFEHRE, AL
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FHo5N B,

2. ¥ B

H AR - BRI (B 2 07:00 — 19:00) &+ T
THE L7z Clock iz T2 E~7 2 (Clk/Clk) B L B4
1 (Wild-type) ~ ™7 A % %} 41209:00, 13:00. 17 : 00, 21 : 00,
01:00. 05:000 6 Kf T I2HE 4 DML 2RI L 720 Wi
2B & OCHE SR B & ORI sEF 2 & &R
EE)T 5B T mRNAD HE Y X 2% RT-PCRETH Z
T 5. WHEEEB X ORBBEEEET ) X LR & IKET
BIET) AL EOMHEBEZY] S 129 50 mRNADER
1, R 6 BRI B W T, Wild-type B & U Clk/Clk = ™7 A
Mo/ R %, DNA Z il L7z, GAPDH % B #E
& LT, Real time RT-PCR{#:12 & ) Abchla mRNA OAH*

BAREHEZWE L. V725 —F¥LER—F—fiTix
~ 7 A AbcblaifmT-O5 Ltz ZTL vy 7 25 —¥ LR
=¥ =Ry - ZRFTEE ORI ¥ — L3RI
NIH3T3MMdlC b9 v A7 22 b LFze FF VA7 22 b
D5 2AMMBON Y T 25 =B E NI ) A =5 —Tilll
L7 T2, FEHEEFINERI 2 AR SV Y 7 o
F—E L R—=F =75 —ZEE L. WO %175 720
FNVYT7 M7 veAI1d, ¥ A Abcbla@E{zF 5 Eiigic
B DRFHEETISSHY B L CF0Z Ry % &8 Y
F U INVALDNA 7o -7 245K L. %70 —7 Lin
vitro translational system % i\ CTH K L 72 &85 K T-
(HLF. E4BP4) & B &E, V¥ 7 M7 v A ETH
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HR B R F O WEFHEAR FIS B BCE A~ O #6158 & T L 726
Small interfering RNA 1. BLOCK-TTM RNAI Designer
ZHWT, HLFB X O'E4BP412%} 3 4 siRNA % &% L
colon26MIMLIZ b5 Y A7 =7 b L7zo Ml % 50% ILiis %
FLRC 2 REMEE#E %, Abcbla mRNA F 3L O #EIk
12 bx Real time RT-PCRIETWEL7ze TR T VT
Oy 74 v 7iE. Wildtype B £ O Clk/Clk ¥ 7 2 D/
F 721X Colon26 Mifg I2 B 13 5, HLF B & "E4BP4 D ¥ ~
NI RBlEYIAY v Ty T4 Y ZETHE Lz, 71
~F v RERREEE. Wildtype B X O Clk/Clk ¥ 7 A4 5
MMEEFBH L, KE L7721 %87 RV AT VT FERIC
BT ETY VN7 DNADZ TR ¥ 7 =R SE 7,
7aRY Y7 RS ETNGOMBR 0 O%5 V0 %
filt Uy $LHLFHuR DB L OHE4BPAY IR Z FIWVT, Th
L& R LA L7 DNAKH % o il TR L
7oo HHRGIKT-L DNA L OfE Gk, PCRETER L7,

WIZ, in vitro TYEE %S X OB EE R T O HE
) X 5 OFIHEERE %2 WRGE L 720 BEE ML % 5 512 50%
horse serum ZiRMN$ % 2 LI & ) BEFEIE -7 ETRIRY
EEEET D) AL RN T b0 ThbHAKRTRD LN
%) A A %in vitro CHBT 5 EBREHET 5, Serum
shock £ #EREMYIZMINE 2 BRI 50 RRCOW R %, S
FRE BT B L O E T2 50 RNNICEH T 5
HIZT O mRNA % RT-PCRETME L. WHE %, H
B X R E ST ) X LA OFE L EEET ) Ra L
DI HBEZ ST 5,

HEARRBEE QWAL LT, in vivo TIXE A in
vitro Tl serum shock., A7 T A K shock %\ %, Kf

FHEfET 2 SO RAMNICE#H T 2 82 TFOod5) X aH
PEZER 2 L7z EREE D T3 % H W, in vivo

BLVin vitro CEROZ KM MGFEL /2o T2 70T
MRED ¢ b HERIFEME (HepG2) %, mikE (50%) I
HREMIC 2 WE 5 S8, WEBRRFIICRNAB X O&
H % L7z RNA & TRIZOL &3 %2 HwvCThlit L7z,
GAPDH % P#RiE# & L, RT-PCR 12 & ) &K#fz T o
mRNA DAY 2 FEBLE % W52 L 720 CYP3A4 DEEFIG
PEDHIEIZ, P450-GloTM Glo Assays Z VT, Bk Bl
LB, IR CYPSAADEETE 2 ME L 72, &
b CYP3A4EIETO5 Lo RN+ EL VY 7 =
T—ELR=F =R ¥ =2l L. FREEHEET ORI
N7 &=, HepG2MigIZ b > X727 M L7z b
FUAT 2 MSERBON Y T 25 —BiEERE L7,

HHEE AR, HBEEEAK, BIREY (W :07:00
=19:00) &M T C2AMETE L7z 7 BEICREEME <Y X
L 7zo BRI BRAE AR, EARER (09:00 -
17:00). FHHEK, BIRFE (W 0 07:00-19:00) 514
TC2HBAHTE L7HBICREE~ Y ZA2MH L. ¥

v ERIEIX. Western bloting #: Cill%€ L 720 mRNA
w®E I, RT-PCRIEICK DV MEL /2o V¥ 7 2T — X
PEI5E 1X. Mouse CYP2E1 @ promoter #38 % %} 4 12 HNF-
lo K OKEHERFIC & 282l Lz, CYP2EL 71U E
— &7 —~OEGHTREENEE. 7 avF sk
WE L7 CYP2E 1 YU — % —HIRIC BT 2G5 HT
DO HEAERIE. ChIP TR ib s clle L7z,

FEEfilad e A R RRHESR AL (NBIRGB) %, o- MEM
Fedrp, 37Cy 5% CO &M P TR L7z 2 b7 T
F %A M (HaCat) 2. DMEM (high glucose) 5%Hb,
37C. 5% CO 5T TR L 720 50% ISR & 2 I
FHEET O XA %2 RS 5 HW T, NBRIRGB % 2 X
10°cells/well 12 % % & 9 12 6 well plate [ 358 L 72, #&HE
24 g 2 S e MIE B M 12283 U 120 IR 2 L 720 2 D1k

50% MiERF I 2 IRp R @15, 1 % IM{E 5 Hh 12 5S4 LAz
WIREHEIZ T O A A2 T L7z, M, 4E L
I35 ) B 4 52 12 A 72 D WL L 720 mRNA &l & 1%
real time RT-PCR#3 X U'RT-PCREIZE D #HlE L 720

SEFTRAT X AT 2 B D Ll 2 13— Te B E 5B HT2: (One -
way ANOVA) B X 18 Tukey multiple comparison test % FH >
720 F 7z, M7 2 BEOILERIZIE Student's ttest &V, 5%
UTFaAELREE L

3. # R

Wild-type ¥ 7 A D/NEIZ B1F A Abcbla mRNA O3l &E

v BB SRR CEMEE R T AR R A E
l)for 2o b7z (M3)e —7Jiv Clk/Clk =7 ZD/N
2 :b \¥ % Abcbla mRNA ®F M=, AELZHHY X
R LN o 7z FRE IR E-box % D-site &
ﬁ?‘é:ﬁ{zﬂﬁ@%’?< . BEEREE TS L o TR S D
74— FNy 2V —THEIEICE 5T, ZO#EETHEIHCH
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ERULED. clock ZEERYIZX (@) DU X LILHEKL 7=,
(N=3. mean+SE. 6 iF & P<0.01;ANOVA. *%P<0.01 :
Tukey-Kramer’s test)




AN ZLDELDZEBMSNT WA, <7 A Abcblai#
{5 D5 L 1,000bp N O HEFLBLH) D THENT % 47
572225, EboxB XU D-site NEAFGFET HZ &8
MRS NIz Z22C. TNOHEERSZEL VY T 2T —
PLR=F =77 —%EK L. TOREGEICRITT &
B SRS T DI O W THE L 724 #. PAR basic
leucine zipper (bZIP) fZEARHER T-12 £ - T Abcbla ®fiz
B EH L. OGN IEPAR bZIP #5 K10
)Ly ¥ —Th5HEIBPAIC & o THHI S tze 720
TV T b7y XD ORRENS, b F V%
Z71%. Abcblai#fsif Lo D-site KEBECHNICHEBEREST 5 2
EC. ZOEGHEEEHIE L T BRI RIE Sz,
F 72, =7 Z/NBIZB 5 HLF. E4BP4D & 5B ®
BIEMELE Y A Y v 70y 7 4 v 7P ClE L7k 5.
HLF @ %3811 X 213 Abcbla mRNA k [dlfitH%. E4BP4
B X NZHMAMZ R L7z, E5I2, ZaxTF YREL
Rl X BIRHT D5 S, Abcbla mRNA OB EEK T %
B35 12 EABP4 O 7 1 & — ¥ — JHIA O #E A o B hn s
BOLNT INHLDRHRENL, T A/PMBITBITS
Abcbla#ifz D %BliZ, HLF & E4BPADfi X 12k ) X
IHANVICHIHINTWBE I ENRBIN, Thbb,
CLOCK. BMALIL. PER., CRYICX D X B 7 4 —
RNy 2 v—7HIZ X ), HLF B X O'E4BP4 ¥ » /%2
OFBIZFTENENFMCMHOBH ) XL 20HE T 5,
Abcbla#ifzF1Z. SN SPAR bZIP ¥ ¥ /87 O3EHL) X
LY, 5O [MEdk] & T ob b B2
HAZZIT B0, ZORBUCHEY) RA0E U5 EE2 5
n7.

T TR B I AL B £ o HepG2 ML PIZ B1F 5 Bmall,
Per2. Dbp B X U Edbpd DK HEHE ST ORBLE LRI
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R OZEATFED S, REERTEEO HE Y X AR
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TR END 74— F RNy 2 V=TI X 5T, 20O
fEFHEBUCHRBRY) ZABPELLEZ EPHMSNTWAS, B b
CYP3A4 BT D5 Fiiisif 1,800bp A DIEIEFLHIIZ D\
TN L7z & 2 A, Ebox B & UD-site 255 FFAEAE %
LRI NI, FIT SRR EELVY T
I —¥LR=F—R7 & —FER L. ZOEENMEIC K
2T B E T O EBIZOWTHRE L%, CYP3A4
AR DEESETE ) X 213 DBP 3 X (FE4BP4 O & B3 it
ZFIZX D, FIEHINTWEZEDRHLRI o7 72,
Z OGN PEOF X5 L —45 ~ —38bp NI fEFE
§ % D-site FREFIASH L % H & 40 5 TV 2 W REVEAVURIZ &
N7z FAROPTRIE, SRS LB L 725528 colon26 A
Jal2 B\ ThH, Abcbla mRNA O 5Bl 124 24 B [ 75 14
DY XIANBEHRD SNz, Thabb, Sk
ALEE L 72853 colon26 M2 BV TH . Abchla mRNA @
FHHEEICIH2UBHRW D) I H VR EFFED SR
72o L2 L %S5, sIRNAIZ X - THLF ¥ 7213 E4BP4
DKy 37 OFI 2 WH L 72 #i82 Tid Abcbla mRNA
DFEB) ALNIBIEEINT, ABET O XL DK
\ZHLF & E4BP4 & AR5 LT 5b 2 EAVRIE S L7z,
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HNF-lo 25 GARHE N 7 & LYERI L. Bt =1 (CRY1)
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DUHEGHIHIK T & LAEH L TWA Z EHTRBEEIN, IR
50V AL, FEFHIREATHREO LN, Hwidiz
IEHAAH AR L7z,

50% MR A O & M A AR Ma B L Oe M r o
F A4 MBI BT B HEEHEEF O mRNAFEIL Y X A
RPE LR, R2AREEZRNET26) I NVa%
BESZRTIEDPHOL o7 (M6), FWHES
NG VAR—F—ICHR24ERZRAMET L) I AL
IEBIZEEATED S, KEHEIRTOFRB) X4 & o
AR ENTz, D EOKER LY. 50% IM5EH5 % 0 1% i
HEHHMAAET CRE LB TIE, MEAORGHE
27 ) AL OFREEICKID LTz MOBEBLIO NS V2
R—=F =12V T RO AP FRD Sz,

4. &

AR TIE~ T 225, CYPRFF YV AR—% —
WCHEY ZADBHETAZEEZHLNI L2, TORF L
L CHEHEE 2SS LT wb 2 e 2 HNI Lz, 72
Clock BT DOER <Y ZIZBWTRENS K EET D5
B ALHERT L2/ Lz, x4 7uT7 b4 %2l
W IENTRE 7 £ 5 PAR bZIP B R F13. B
W53 5% < OB TFORBIHIEICHES L TWwa 2 &t
R ENTW225, KRS BT BRI ORFEP S, Fh
LEEGHIEKETIZ L B5CYPR T ¥ AR—F — DA T
DOFBY) ZLHIH A B = X LDBHS IR - 720 Bl 21X
< AN BT B Abcbla EIEF D5 BIE, HLF &
EABPADM X 12X o TY XIANVICHIBERTVWEZ &
S L7z BIIEE Tlo, SRS X o TR B
WZBALAAE L 2 WA REIM SN TV 225, Zodicizs
FEE L 72CYPR T v AR —F —DHBEELDLLDH
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=& =580 XL OHIE X H = X a0d, BHEEROEN
W2 X BRNEIREDZE B O R K OBMDO AR 5§, Fh o
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ILEEbhs,

WIZ, ARWFZFETIX,. b MM E w74k X A0
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AN AL ZRMAT L LI L, BlziE, &b
CYP3A4 DifMEY) X A FHE L XV CTHlEl S, £ o#R
F I BLIE D-site % 4 L THEHEIZ - Td % DBP & E4BP4
LIZXoTY X IANICHITHEIN TN S ZEDBH L%
5720 TNHDOFERHD S, CYPIALDILEHY 2 Tk
AT BZE, RGO 5 TR IS D w7 Bl Pt
FAIVTRFETHIET, LRI IBIRITHELC
AT EIUREENT, T AW TR SN M
BB TOY XLFRIZ. T THETH 2L P
BUBHEME) ZAMEOSF T LRV TOHMREICDFSTE
HH0EEZON, S50, BALGZEETHI LI
I, CYPR IS VAR—=F—OHF) A%+
— VT E L REMEA R S iz [IBRIC, Bz R el %
W72 HEHZ B W T H IFFHEE T DR BUK 24 R B % JF
WEd2)XIDNERIALEHFRD LNz, FMESR
PTG UAR—F —ORBUN LN 2U4REMZRAMET ) X
IH NGB EHPRD SN2 INHEDT ENL, KE
MBI BWTH BmMmELEIC X ) AR X2 2HB L, )
AL EBIECEL I ENHL N E o720

AWFFEIC LD ARNEET O 5B O Pl & #h 3 X <1k
BELOBEIEAIGH$ 572000 X 53WH:. U AL
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1) Ohdo S: Chronotherapeutic strategy: Rhythm
monitoring, manipulation and disruption. Advanced
Drug Delivery Reviews 62 : 859-875, 2010.

2) Ohdo S, Koyanagi S, Matsunaga N: Chrono-drug-
delivery focused on biological clock: Intra- and inter-
individual variavility of molecular clock. Advanced
Drug Delivery Reviews 62 : 885-897, 2010.
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Free fatty acids are not only essential nutritional components but they also function as signaling molecules. By utilizing
the human genome database and G-protein-coupled receptor (GPCR) deorphanizing strategy, we successfully identified
multiple receptors for free fatty acids (FFAs) which have been proposed to play a critical role in various components of
metabolic regulation.Among the FFA receptors, we previously showed that GPR120, which is expressed in large intestine,
adipose tissue, lung and skin, functions as a receptor for unsaturated long-chain FFAs such as alpha-linolenic acid (o-LA).
We also developed specific antibody against the extracellular domain of GPR120 and GPR40, respectively. We also found
that GPR120-deficient mice were obese with high-fat diet feeding, suggesting that GPR120 plays an important role in lipid
metabolism. Furthermore, we have been able to use these antibodies to describe for the first time and in detail the expression
and localization of the GPR120 protein in a number of mouse tissues; skin, lung, large intestine and adipose tissue. This anti-
GPR120 antibody and selective ligand should prove useful for further analysis of the physiological role of fatty acid receptor

GPR120 in skin.

1. #&

PRI, AL LCHERICEETHH0HR% ST,
EARIN T OISIRIEEI S BEARE % B3 2 L2 5 H
Lo TW5h, HEARNOIRIGERGIE X /=X L& LTI,
IS O BRI 2 AN ~NI%E S 5 b T v 2 K= —, Ml
NN D IRIIEERE A 7 v X7 B BN BRTEOBIZEDHER
DHHED SNT &, Bll, A ZEOERO IV —TI12
Y0, 7TREEGER AR ORI, SRR 5B L
Wil & WS 5 2 & CAFIRRE ORI I B A E & e
T IENiEEZ A A% (GPR120. GPR40. GPR41. GPR43) ®
HAEAWI ST S N7 (Table 1) $ex 345 IRTME 2
FARGPRI20ICE LT, VA ¥ FOFEEM S, EFEGED
R E T % RIS 2 D TR, T2, UH VR
DEWA 2 P2 AL LT, GPRAOD Rkt X h7=7:
B, TNERBE LD, @ik EDTw5L, ZOMBET
GPRI207%, FZf#liks X OEMO BT L %
S U7ze BHRB T REPoOME SIS X 28X 0,
KRS NPRIIER & L CHAES 20 b %\ 7o 5w E
FTI BRI 22 ZWHEVEDSD B0 TEo T NRIIEEZ AR D R 3
MICHERES 2 TTREMEIZ T3 D 5 5o ARFRTIE. RHFE
BB X O, EBHRICHEH T 5 IRIEER % 2K GPR120 o A #i %
BEOFEMZWH LIl XA A V=BT AH 7%
#HAERML, BEHT22L2HWET 5o

il

Role of free fatty acid receptor GPR120
in skin

Akira Hirasawa

Kyoto University Graduate School of

‘ i Pharmaceutical Sciences Department of
5 Genomic Drug Discovery Science

2. ¥ B&

B4 : GPRI20ZBRD RN TORREMIT 2 HIY & LT,
GPR120% / v 7 77 b L7277 A % gene targeting i
ZHWTIER L 72,

HASDIESL © < 7 2 GPRI20 Z &AM E2 v — T HD
267 3 MR (177-2027 2 JBE) W CH 72 BRI F FiZ,
Fx V7 H 878 L TKeyhole Limpet Hemocyanin
(KLH) 2L 72 b @ % rabbit (I L. £ DL 5
SPRE R L 720 PR RS TEIZELISAIC & ) R
L7

GPR120 % IBMEZDIES! : NKWi ICFLAGY Z AL
72 A GPR120 %%k (L F FLAG-mGPR120) O3
N7y —%ER L, HEK293 Mg iC— B PEIC8H S E 72,

H1GPR120#1f4A M5 : FLAG - mGPR120 %88 HEK293 5l
oz vz, Lk, v Ay ryray s 7, 7
O—H A X MY —, ROREGRAMIC LY RIURDOFEE
PR &2 17 - 720

HMIGD T BHEEORNAICOWT, RT-PCRICL Y. %
BURNT %47 720 %72, GPR40, GPRI204% 5 fkyith> "
R WTRIEMSIE 2TV, BAEZ BT L 72
GPRI120mRNA O FH AL ST W 2B v Tt
GPRI20 BRI X & 0 Geth 2 47 9 72 ® 12, GPR120 %
A= 2 Y GPRI20 KB~ 7 25 & FEE &AL D
574 N RERL L, DABYet 21T - 720 MLk
ZBWTiE, livr—772% > il TH b2 55
HHE SR 5209 22 PUAk € B % L CC10Pufk & HLGPRI120 itk
DR R Rt 2 1T o 720 <7 AR RERIE R, B
. M THMEZE BAEEZ O TR 2ER L. REGm
WX BIEEE TS 72

REBEEMN @B RO EENEOMGEIRE CHAR & &
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Table 1 Free fatty acid receptors family
Nomenclature GPR120 GPR40 GPR41 GPR43 GPR84
Agonist(FFA) Medium-long Medium-long Short Chain, Short Chain, Medium
G protein coupling Gq/11 Gqg/11 Gilo Gqg/11,Gilo Gilo
Expression Colon Pancreatic B-cell  Adipose tissue Adipose tissue Spleen
Adipose tissue Colon Colon
Macrophage Ganglion Neutrophils

Physioligical role GLP-1 secretion

Adipose differentiation

Insulin secretion

Leptin production Adipose differentiation  IL-12p40

Peripheral nerve controlImmune response

RF R~ AOKEOHR Z I L 72, 512, AR
PRITRARIZOWT, A b F Y ¥ - 2F ¥ VR
UMM SEgetal Tleth, IS L 72

3. WREZE

GPRI1201: W RSHEEENR iR 2 ) 7 FE 346G H v 8
7 IR Z 7K (GPCR) TH ). Z oL XA
HB LTV BBE2 S5 DOGLP-1 0 REZ T L, IR
BRHBHAM 2 ELUICHEL LHEESIN D, S~ I1T
GPR120/ v 7 77 b= Z DWWk, Wik O E Iz
WTHERL NV B L ORI L NV CHBIEE L. BRI & g
L7

IHFETOMZEIZE Y. GPRI20D mRNA KK, Hilids
X OHRBGAI IR S BT B 2 E AR S NzAs, & %
2L NV TORE, BITIEE A ETTDRTwARV, F
F. A X GPRI0ZEMRICH T 2 HUAEEER L, Z 04
BYERIERE, YAy Tay T4 vy, Tu—HA
b X MY = BORERAIZ X > THEREL 72,

FFUAT 2T Y g 2L ) —#EMEIC FLAG-mGPR120
% 38 Bl & & 72 HEK293 Ml i o> 7] 75 18 43 % Ht GPR120 Hufk £
72 IEPUFLAGHURIC X 0 SeE ik, 51 & i & MPLARIC &
DYITAY 70y T4 T E ol TORE, Bk
EEZ 6N 5% 3HkDa, kL E 2z 5NLHK70kDa, K
DL EREEZEZONDARXAT RN Rt L7z, E512,
PLGPRI20HUMKIZ X B 70 —H 4 b X b Y —3B X UM
fagefall BT h, oM & ik L. GPR120 & Bl
THRWEIEY 7 F VOBIBIZEII L2 Sh b DERIZ X
0. AP RIELKE, vI2AyyTuy T4 v, J0
=% A b A MY —, MRREEGREBICHCS I EDRETDH
B ERmRLE",

GPRI20Z v 7 7 b= ADE[E B & O g IiHLEk.
filiv BREIZ OV THIAR L NV THBIg L, SRR g L 7:
CHIER A 2 ARA L, IR A RN K D B L. M
MO R ZER L7z SROOEARIZOVT, AT MFTY
Voo Ik Y s Tes L RBIg L7 (Fig 1A). il

DRKIRIZ OV TIZEER L GPRI20 v 7 77 b <7 A
DOMICHERZIR SN ol IEREBIZEIY, <
AR BT, GPRI20IZ#EFE XD MBI 53
LTWABZEZMOTREL. 512, Mivr—772%
YINGWMIETH B 7 T I MR YU TH BT
CC10bitk & o i) g de i X ), GPRI20X 7 9
TR RIS L T B 2 EATRE N2,

F 72 IRIAIIEC B\ Tk, GPR120Z A oM Eic
MCEIHALTWEZ L2/ L7z, GPRI20/ v 7 77 b
RUABLOBARMOKREZ, WEEOMKIR L SR &
DORERFC BV TEBRSHEM D S 168 £ TOREDHER
AHRLI-E A, BEAEZGHE L TV AHIRETIZE AR
& GPRI20BIZ TR~ ADOMICH B 5= 3BIE I
Polze Ll BIRIFEZG L CHRICIKRLAZE 2
Ay BRI E I, GPRIZ20E(A TR~ 7 X TILBEFEH
DHERREOBMATED Sz, i, FROBERIC
£ ThHo7, T72. BMEDRM, ~2u7 7
—VORMLAD LNz (Fig. 1B).

E 5T, MR O WTRT-PCRZ 47\, ) IS
GPRI20AHEH L TV 5 Z & 2 M8 L 72 (Fig. 2A) . sy
12X ). GPRI20IZBILIBMEITRRMIIEBL T 5
L xFEL (Fig.2B), TAEMEIIEZOMEICH
bHMTHSZ D5, GPRI2VIZELZDMEICHEE L
TWBIREWED D %0 BRSOV TIITERE LI 70 5%
TR N h o7z,

4. ¥ &

BB IZBWTGPRI202SEH L TWw5b Z & % RT-PCRIC
X ORER L., fREYmIC X o CTGPRI20GEFLIAN T 124
BIQCHEHAL T L Z L E2FE L7z, BAEMIEERZD
MEICEDLMBTSH S 05, GPRI20IZEBEZDOE
LG LT A IREMA D 5o T2l BRI Z A
T& 5 GPRI202SEN £~ — & LCTIERICHREST A 2 &
T PREAARAEZ 8 THRNOZ AL F—RHoNT
VARPESTWDLZ EZBSNICI LT, 2 OFH X Nature i&
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Fig. 1 A Immunohistochemical staining of sections of the ling of GPR120+/+ and GPR120
-/- mouse with antibodies ageinst GPR120 and CC10.
B H&E staining of epididymal white adipose tissue from 16-week-old GPR120-/- or
wild-type (WT) mice fed a standard diet or 16-week-old mice fed a high-fat diet.
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Wik X R Tl BUED & 2 A B AERICK LT
ZALIIBETE TR WA, 7LV F—BIEREZ & Tom
FHCE > To SBRRMOBESH O 225 2 L HMFES
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Nanomaterials have been used in various fields, such as cosmetic products. The skin, as the primary interface between the
body and the environment, provides the first line of defense against pathogens. We are especially interested in the motion of
nanomaterials in the skin. In addition to three dimensional (3D) motion of nanomaterials, their rotational motion is also crucial
to reveal their dynamics in tissue. To track nanomaterials at single particle level, first, we synthesized fluorescent probes
based on semiconductor nanocrystals. In previous period, we reported on rod-shaped nanocrystals, quantum rods (QRs), for
rotational measurement. In present period, we have developed a system that combines nanometry and nanomaterial science
to simultaneously measure 3D and rotational motion. Then, we demonstrated simultaneous 3D and rotational single particle
tracking of membrane receptors, CD36, in freshly isolated macrophages. The receptors were tracked three dimensionally at
nanometer accuracy and had their relative orientations determined simultaneously. The combined technology presented here
will be able to provide new information on motion and function of various nanomaterials in tissue, such as skin.
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S, F ) A—F —H A4 ZOWEEH AL 2 D
OBMAHEL SFHEL. HENIZFH /<7 TVICHET
LEERMHEZ T D, e T /<7 ) 7V EALRESIH)
AL TWL 722z, F /=7 7V &AL Fci)g
ARk E OHEMERZBIZE L, L 2T UE %5 %, &
Mz F <70 TV ORNENRE L 557 MAH AR %2 8325
B7290121F, BRI b o 72BIEEE AT 5
CEDPBETH L, BEMoERA A=V VT, ED
FPTBRA R ARG TS X 2 2 EHELOBELZ LS b oo,
HARGTREE MDA 532 A% B A 20D 7%
THETHL, T Fy QD) 2&58LF /) A= =% X
DR F 7 KL, HOE Y YN RO N E R
TEXLRMRDENA A=V v THTO—TTh b, Kif
JETIE. A A=V v e R R T, T
T ) T IVOEHE L FIUIKT A RIEIRE & KR T
Y N BN (| T e i A el oS A B [ et
THILEEHMNE LTS, LREOHMD-DIZ, FEE
2 A SRR EREE S 2 RIS A T, nlg
EEZ AT 5 2D IR O R . BT Oy
F (Quantum rod : QR) Z# AW L7z SHEEIIIFICZ O
QRIZIEH LT, F /KT omEES O L2 1 ATk
ECTIT o720 161 LT, REMBORE 28k % QR T
Wk L. SRR oNRER 2 LT 52 LRI L7z,
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Visualization for movement of nanomaterials
and immune responses to them in epidermis
—Toward establishment of a new safety
evaluation method for nanomaterials —

Fumihiko Fujii
WPI Immunology Frontier Research
Center, Osaka University

TR, AP % 2 6B 7 & o/ NE) Y 15 F B
WIS T A EICE o T HHMRRICBI I hET
IR WBIZE R R E L2,
2. EBFE

2.1 EFOvK (Quantum rod:QR) DA

QRIZ 7 (CdSe) & ¥ =)V (CdS) A5 B 5 F-38k D F
JHERTHY B, T T OEWIE, tri-n-octylphosphine
oxide (TOPO). octadecylphosphonic acid (ODPA).
cadmium oxide (CdO) 3 & U° Tri-#-octylphosphine (TOP)
DREGHEWE, BERTAFHATT30C F TMEL,
TOPIZHEM L 72Se Z M A TIT o 720 5 1172CdSe d
J #&#h &, TOPO, ODPA. hexylphosphonic acid (HPA).,
CAODSA - 721 DI E % 350C 12 5. TOPIZHEM L 72
SEMATIATORDIZY 2 VRS B E S872,

2.2 7JIVEFF#%%E QR (Glutathione coated

QR : GSH-QR) D&HR

#ICH 7V # F* >~ (Glutathione : GSH) # HwvT. A
TOFHTQRZHE L7z QRIEWNSH 7 n RV AR
w72, QRE 5 b I Fa 7 5 » (Tetrahydrofuran:
THF) (2 L72. GSHAKBRZ QRIEWITIMA TERA L
7ot%, 70C F ClRERY LA S8z, REHEHD 2 25k
T5 2L BRIk, mOREE AT - TGSH-QR % [HI[Y
L7z oz _Ly MIEREKEMZ 2. )T LT
b % ¥ K (Potassium t-butoxide : KOBu,) ZJlz 5 Z &1
& o TEEWO GSH-QR B % 14720

2. 3 P QR (Monoclonal antibody conjugated
QR:mAb-QR) DEH
F 9. GSH-QR DA~ I8 T 1 2 WA % 0§ 5
7202, LTFOFRIETGSHD 7 2 7 FHIZPEGZAML 72,
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GSH-QR#&EWIC 7 o A v A —ik3E & L CTsulfo-SMCC %
M Z 72, %V CTPEG-SH % il 2 TEIR T 2 Rl SO & &
720

W2, GSHDO A VAR F ¥ VIEIZLLITF O T TP CD36$t
HEMML 720 GSH-QREWIZZ v 2) A —ilde L L
T EDCSulfo-NHS % il 2 72 1%, #it\» THLCD36 HLfk 2 il 2
T4TCT TS S 72, mFEICPEG-NH, 2Nz A2 &
CEoT, REIEDOAIVEF VLKL 72,

2.4 QR OWEETE

QRIBHEDHNEANRY PV EBEFIRIT, FhENEE
JEEERET (FP-6200, Jasco) & it 1IN R 2 261 (C10027,
Hamamatu photonics) % HWTHl%E L72. QRDIEIRIZ,
N —ARVFBEDIT— P ENWE ) v N EIZQREH
A T & ¥ 72, transmission electron microscope
(H-800, Hitachi) & H\vCTH#I%E L 72o GSH-QR O /KFI 1%
& GSH-QR~D PR DA Mo #1412, 2 Zh Zetasizer
Nano ZS (Malvern Instruments) & compact FCS%% &
(C9413-01MOD, Hamamatsu Photonics K.K., Japan) % H
WTITo 72,

2.5 3w/O77—CVDEBEEBE

Ko~ 2707 7 —ik, 6— 10E%]0 C57BL/6
SRR L7z BRELY 707 7=V, 10X
10°cells/well ® % Ji& T8-well LabTek chambers (Nalge
Nunc International. Rochester, NY) (25578 L 72 mAb-
QREMA 7D~ 07 77—V OFIEIE, LESL—F
—BM$E (FV1000, Olympus) T. 473nm DNyt & 575
—675nm DMHH 7 4 V7 — % HWTITo 72,

2.6 [MOERESRTEEHRADEMBOEE

i EE) B & O° 3 KoeEE) % R ICBIZE S % 720 O Wi
#5132, IX—71 (Olympus), &L > X (Olympus 60X PlanApo,
145NA, oil). U L —3%% (GAOl, G-angstrom, Japan).
CCD# #< (EM-CCD, Ixon DV887, Andor Technology
ple, UK), L —#%#— (J050BS—-18—11-11, Showa optronics
Co., Japan) & HWTHEE L 72,

Il B B & AT 3 5 72012, BlEST S b ot % Rt
C—AAT) y =% ThHEEL. 3WRICHED) % RT3
L7202, BHEL7ZETZNAB X UCMBOL Y AT
WL, E5%CCD A X FIZiin/z,

3. RERLEE
3.1 QR, GSH-QR, mAb-QR D4¥4%
=7y F(QR) X, BT Fv F (QD) &L < Efk
TEPLLDF ) H A XDMERTHAH %, QD & FKEIC
EREE OB ICTERD ). A4 X2 B LEeb T LI

Yo THRNBEEA M AT Yy T TEZLI AL, L
72250 TR Z O F / 5k % AR Tl 5 2 & A5
BThY, ZHEONBA XA =T 7I2bHL TS, QDI
PLZZEEYEIN 2 T QRIGMIEWIBIRE LCTw 2 20t
FetExZ Do TB D, QR THEEER L 72 A=K 5+ @ [l #2175 Hi
DFENHMEMNAIENTEL, ZOF /<7 ) TVl
>Ty BEERIPSDF /<7 ) T IVORY AR%E, 3K
JLThL—AF 2725 THh L, MEEERE R Z 72567215
WEBLIENTEDL, 22T QREZMERL, 204N
IR 7zo

QRIZa 7 (CdSe) & ¥ = (CAS) B HHER % LT
B, a7y o VvE-EHINMHRESELZ LI
XoTHLND, B517: QR % & EAIE T-HMEE (TEM)
THIRLAEZ A, HIZFEY4nm,. £31E50nmTH 0,
HERE I (Aspect ratio : AR) 1313725 72 (Figurel), AR
5L LD & XIIREEIZ06 M EE D RS,
LNZQRDI9% VL 2506 L LRI EZ H 5 2 & AR
BX N7z,

O NZBUKRMEQR 2 RKBILT A 72012, FYRTF N
ol THrEILE VY FF >~ (GSH) # W TQR
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Figure 1 (a) TEM images of QRs. (b) Distribution of width
(upper panel), length (middle panel) and aspect ratio (lower
panel) of QRs.
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Figure 2 Schematic representation for the preparation of
GSH-QRs. Four pictures show that QRs in tetrahydrofuran
(THF) (leftmost), after adding of GSH and heating at 70°C
(second from left), in water (second from right) and after
adding of potassium t-butoxide (KOBu,) (rightmost).

W L7z, Figure 2 1IR L7z & 912, BikM:QR & GSH
BRERALTHREMA, B7a ~ fLHI T % KOBut
EMA 5T ETHEIZKBEILQREH S Z KRS,
GSHIZ. AT HFET IR0 TLaWmTH ) HED
v MAT, 7I2HREANVKFVNVEDOEREZ LD
72, PUREO A2 QREMICHMEISHMT 22 &
BTE 5%,

BKMEQR & GSH-QRDEFHEARS PV 2B L7282
AHREFE L (Figure 3). Wi#F O =TT Z N Z149
BLOARW% 75 7zo PEARTF /2 KEfx. KBELoMEET
FERGDEL B EICE o Ty BFIERIELLET
THLZERMOENT WS, L7z >T, TZTmRLE
GSH # F\Vv 7= 883, il S 12Nz T QR D4k % 3 7%
brwKEbEE VR S, INKHWHLNTWERY v —H#
QR (Poly-QR) & ¥4 X% g L7236, ook
MR TH -7 (Figure da)o HEROBEE LD /SR
KEILQRZFHBEIREL V) Z & T, ARG T OREHIC D
EVELBEEENZ D, HICHRRAZGSHOF M E L
T, GSH-QRZEMIZHHMEICHAZMINTE 52 & AL
72 (Figure 4 b) o

VL EoRsE%E B - 72 GSH-QR % #ak#l & L THWT, K
%A ARCD36 D B & #1145 L 72 (Figure 5a). CD3613.
<7077 —VORNIHFETEAARY Yy —1L LT ¥
—D1HETHY., ke T Y FEDOHAIZE - THINY
HICBITTAZERMON TS, 22Tk, CD36D 3
WICEEY B X O ER % 1 0 F O E THIST 52 L1
XoT, B LZQROAHMEZFEIFL 720

QR % CD36 ICHFRINICHEA I E D 72012, 7u R v
# — i3 % v T GSH-QR D %1 (2t CD36 Bk 2 44 m L
72 (mAb-QR). Figure 5blIRL7z& 912, v27 a7 7—
VORFEWEIImAb-QREMA A Z LIZE - T, 7 AR
Pk~ 2r a7 7 — Vgt sz, ZOHGE. JEE
FROPLCDI6PLAZE HATICHEIIIMZ 5 2 LI X - THE
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Figure 3 (a) Fluorescent image of CdSe, CdSe/CdS (QRs)

and GSH coated CdSe/CdS (GSH-QRs). (b) Normarized
fluorescence spectra (lower panel) of CdSe, QRs and GSH-
QRs.
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Figure 4 (a) DLS histograms of GSH-QRs (blue line) and polymer
coated QRs (Poly-QRs, red line). (b) Autocorrelation functions
of GSH-QRs (blue line) and mAb-QRs (red line). The arrow
marks an increase in QR diffusion time.

Internalization

Figure 5 (a) Schematic description of the internalization of
mAb-QR labeled CD36 from the cell membrane to the
cytoplasm. (b) The merged image of fluorescent and
differential interference contrast (DIC). Red represents
mADb-QR signals through a band path filter (575— 675 nm).

Eh7z2 enb, HIEB Y KIS D mAb-QRACD36 12
HWELTWD Z LD TE T

3.2 [E#RESRTEDEFRBETSLOHDERME
QF:- £
CD36 @ iz B b5 & O 3 KT B) & BIE T 5 72012,
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Figure 6 Optical setup for simultaneous 3D and rotational
single particle tracking. 1/2A, 1/2 phase plate; S, slit; BS,
beam splitter; L, lens; M, mirror; Pr, prism; CvC, convex
cylindrical lens; and CnC, concave cylindrical lens.
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Figure 7 Polarization dependency. (a) Fluorescent images
of a single GSH-QR on a coverslip simultaneously recorded
in p- (upper images) and s-polarizations (lower images).
The detection angle was changed from 0° to 180°. (b) The
relative fluorescence intensity of a single GSH-QR as a
function of detection angle.

Figure 6 D & 9 % 2 O 0H# % b 5 72082 2 MA ., F
¥, SR 2 TS A 7200120 QRS DREERIEE
—LAT) v ¥ —FHNTHEEL 7z, MA T, 3WICHES)
RIS B72012, REE—L2 A7) v ¥ —%2FL2HD
%Yy FIROL VY AXRT Zil# S 7,
ZONEREH VT, QROMILE M L7z, Figure 7a
E TR0 QROENAEZ R L T b0 pldt ( EBOMi{%)
& st (FEEOWIE) \EVDD D, FEBIZ QR 23R IEHF
HEHOZ VMR SNz MINAELZ20ERT v 7T
AL S5 EMGREDSIR A2 ICEIL L, p & st
BRI E D o TEAL L7z LA 5T pEsiRIED
MELPSQROMEZAEI LI LT TH S
(Figure 7b)o b7 &I, T ZTHE L 72 QRO IEEE X
08% W2 THEBYN., ZHDOQROEHIEZE TIHT 5 LK06
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Figure 8 3D measurements. (a) Fluorescence images of a
single GSH-QR at various Z-positions ranging from —800
to 800nm. (b) Ellipticity as a function of Z-position at
various polarized intensity ratios (— 0.60 to 0.59).
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Figure 9 Simultaneous 3D and rotational tracking of CD36
in macrophages. 3D movements of a single mAb-QR. The
angle of the mAb-QRs is indicated by the color bar (bottom).

Lo TWniz,

T2 QREMYL Y XDOWEE R 2L SR L I DHDE
BoRHEZRHE L7z, Figure 8ald 1H. 1 ® QR Dt {4
ERLTWVS, WL v X% QRA S s~ E) X ¢
HZEIZE 5T, MELBBGELRENEZLL 720
L72h5 T, HBEEOHMIL S QRO ZIEE BT %
Z e ETH B (Figure 8b)o Z DEAMSE TlX. WILEE

DEEZZIFICRBING ZMEIZH 1 um TH - 726

3.3 CD36 DEEH LIV IRTEEHDFEFERE

bR L72mAb-QRB X CHEMSEZ VT, v~ u7 7
— VLD CD36DEB % 1 0 TAEETEZE L, 201
% Figure 9 [2/R L7z 2D CD361%. #E18 7% fEELE
HnZe2sn, 3RTTMEZ KE LR LBHRBE L7,
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ARFZETIE, PRERT /fEi & A=Y v 7R v
Ty BRERRICB A5 /<70 7 VoL 2hUIx$
LRIEISAEOTHEALE HIE L7z BilE, MEEHZ 45
720 Ty F (Quantum rod : QR). R TFE% 2>~ b
T —)V L7 / kT (Silica coated nanoparticle : Si-NP),
RGBS CcCoBHETEEEL T2 BEME S /KT
(Ultrablight nanoparticle : UB-NP) # B3¢ L 720 411
FRIZQRICIEH L. #hz W CHEES X O3 KITER O
FRFBIEE % 720 E R TOBIZIZIEES L d o 7205

QR THE L 72 St 1 o0 288k o iz 15 & O 3 kT
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Fucoxanthin, a major carotenoid in brown algae, has various beneficial effects. In this study, we evaluated the effect
of topical fucoxanthin on UVB-induced skin photoaging of hairless mice. The dorsal skins were treated topically with a
0.001% fucoxanthin solution 2 h before each UVB irradiation (5 times a week) for 10 weeks. The formation of wrinkles
in UVB-irradiated skin treated with vehicle alone was significantly increased compared with the non-irradiated control.
Treatment with fucoxanthin tended to suppress the UVB-induced wrinkle formation but there was no significant difference
between wrinkle formation in the control group and in the fucoxanthin treatment group. However, topical treatment
with fucoxanthin significantly prevented UVB-induced epidermal hypertrophy, VEGF and MMP-13 expression in the
epidermis and thiobarbituric acid reactive substances (TBARS) in the skin. These results indicate that topical treatment
with fucoxanthin prevents skin photoaging of UVB-irradiated hairless mice, possibly via its antioxidant and antiangiogenic

effects.

1. &

EBALHRE U ICHN 2, AaiiBof Ak
UG OERIC L - TEITT 2 NRERMEILE . SHfIIEL
TR B 2 T K o TEIT T A /MR R Lo RIS
KATE 2 FHRERZILICEDb A HIEE LT3, o
Ty Wk B WBLMRIEEE SIS, & TSRS
X 5 EALBIZ13E#AL (photoaging) & FFIENTW5, &
b BFFLASEA, HICRAETH215 TR, Efbr
PO AR E X B ENEEEZZOND 912481,
ERRT VT ITA VY IO LHE T > T D, L72ds
5Ty BEDEAIZE D B HELD X T = X L OIFIHR %
OHNE, BAEAITBIT S QOL (Quality of Life) d
RicgkirorEz 5hb,

VAR, WEALD A B = X LIS ARG 5 &8
WS N TS, MEHEL . AR B W TR
MOMBENEZMIA7a 77 —EE AL, RERZ Hb
LTk - 345l L 7o, M REMINIE XY 54 F 25D P
e CHAOMEDSIRT 2R TH 5, SRIVREIC X
- ThH| &I &b VEGF (vascular endothelial growth factor,
M F AR F) & TSP-1 (thrombospondin-1. Il H
ERHERT) OFEBINS v 2AOEALD, K ONGEALE R
FTAAL v FERDIENRBENTVE Y, F72, MEN
BRI A< ) v 72X a7a 57—+ (MMPs)
MWEEBEMRT 535 =7 Y2 0HT 52 TY I

il

Suppressive effects of the algal carotenoid
fucoxanthin on skin photoaging

Takashi Hirata

Graduate School of Agriculture, Kyoto
University

REBEMCFERITIEHMEINTVEY, & HITHE
EEALDOMDY & LT, B R RIS L 5 CTFF
XN ERICH K 5 MMPs 25, fk e ry 12 fl i o <
MUy 7 ZAREE LR, YU &R ShE S
ELRENTVSEYY, Ledto T MEFH AW E 25
LB VTR EIHITE 22 ERwIcliffsh b,

HaF ) A FIZEWERIIE L &b IRETEf T,
PO MERE L, MOBBILEH AT 5. 4, #il
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FFAEOMmEHEAITT 74 FTHY, 7L UM =Ry
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2. % &

2.1 73aAxY>FoOMmEEBER
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Reconstruction of epidermal sheets from isolated human epidermal keratinocytes has realized autologous transplantation
onto patients with extensive burns. Isolated keratinocytes from human skin have heterogeneity in their proliferative capacity
and in ability for regeneration of the epidermis. Keratinocyte stem cells have the greatest proliferative capacity and can
produce a progeny large enough to entirely reconstitute the epidermis of an adult human for a lifetime. The stem cells are
also available for gene therapy against inherited epidermal disorders such as junctional epidermolysis bullosa. Therefore,
increasing self-renewal of keratinocyte stem cells in culture facilitate regenerative medicine using autologous keratinocytes.
To address these issues, we explored small molecules that can expand keratinocyte stem cells in vitro. We screened a
number of compounds and found three molecules that could increase the number and size of keratinocyte colonies. These
molecules enhanced attachment speed but not efficiency of keratinocytes after inoculation, suggesting that rapid adhesion of
keratinocytes is crucial for maintenance and self-renewal of human epidermal keratinocyte stem cells.
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The skin provides a first line of defense against various physicochemical and biological stresses such as wound and
microbial pathogens and induces inflammatory response. The adaptive responses to these stresses are essential for the
maintenance of homeostasis and dependent on the stress recognition mechanism and intracellular signaling systems.
Apoptosis signal-regulating kinase 1 (ASK1) is activated in response to various stimuli such as oxidative stress and a
mitogen activated protein kinase kinase kinase (MAPKKK) family member that activates both the p38 and JNK signaling
cascades. Recent studies revealed that ASK1 is required for the production of inflammatory cytokines and migration of
macrophages and induces apoptosis of keratinocytes in the skin.

Contact hypersensitivity (CHS) is a form of delayed-type hypersensitivity, an immune response to a variety of reactive
contact sensitizers, such as metals, preservatives, and hair dyes. Whereas the sensitization phase of CHS has been focused
on as a model for investigating T-cell-dependent immune response by immunologists, the elicitation phase in which allergic
contact dermatitis is clinically manifested has received much attention from clinicians. Even in the mouse model of CHS,
however, it is difficult to distinguish between the role of a certain molecule involved in the CHS response in the sensitization
phase and that in the elicitation phase. Here we show, using a chemical genetic approach, that ASK1 plays an important role
in the both sensitization and elicitation phase of the CHS response and would be a therapeutic target for the inflammatory

skin diseases.

1. #&

K8 OSSEM R B, Lm0 ZeME2E2 5 L TR
ERLEBETHY., TOWREL L CHEE - FHHELH
LT AT I, Beos bR Z 0% e
HEORFIZINT CTOREOHETH 5,

FIFIXEIIHADLLOA LA ML AICHESLEINS
HEETH O EEEICEE L EERER L IRIL VA
CBWTIRFEEN TV S BIARIER & 2 s HIE 3 5
LT BRR A B E LT ot 5 L
TwaY, LaLl, #K%EA ML AERRERIORED
B \WILB RSB 7 O B SERE & Bke S 8. SRR SN
HEREZFIERI T, ol dRE 2T =R RIEME
PEHBE LTIRBMBEBERPMONTE D, oz AL
SRS 2 BAEAKAL T 5 & PURIS I3 5 B %
FlERI 0, HEARIFICE KA EERZ RITTHREAE L
TELDBENFELATED., LMD ZOHRKDO—D L
LCTHEHIN TS, HfEE LTid, IR EZ KA
B¢ E ARG TIE WD, MEICHRTE L2
DIIEZ CPICTFHT DD EETH 505 TOFHDD
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A role of stress response kinase ASK1 in
the inflammatory skin disease.
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by Z0O% ABHEREICH > TO L08R TH %,
C D& ) e RIEVER BB OIRIEANOBUHR % R0 | Hh -
TRl E RV 20123, MEZ2E0HARA ML X
R % 2%% - AR L. ZONHE R & IR I RET
DT EHO PICT HLEND D, Fr ik, TOWMN
EHISTELT, A LRA ML ARIBELTT R =Y
ADFHEY RIIEVET A I A L OFEATEIE 5 TT
HY Y HREERBE BT EELEREZ DY
ASK1 & w9 A P L AIREEFF—EIZEH L. R,
ASK1 / v 777 k<7 A DR CEEMBH UG 253 L
CWEGT B e B L7205, ASKI A 74
SETER R BT BT AN T- L # 2. ASKI O KA
BUALEREZHS T B E LB, B FHOER &
LCOHRMEZESL Z L2 RREOEME L,

2. ¥ B&

AWFFETIZ, BHIT~ Y AHMBRBOSE 7V % HWT
TEAFRIERICBUT 5 ASKI OFi - e 2 S 20255 2
LT, FTOIRRERMYIT B L L HIT, B - FHAOIEH
I C ORISR AT 5 2 L2 HINE Lizs BF%EN
HELTIZ, 7 ZAOMKL NV TOMITIINA, ML
NV, BT LRV F CRNT 2 . ASK1 D5 % Iy 5
R, REKAWICHETESE /v 74 3T R
(ASK1™ < 2) ZH 72 IER LBk 4 2 BRI WA
&y ASK1 OE#ER & L COEEMZ it Lz

(1) EfBERISICH TS ASKI OHEEERET :
B AT 2 w7 2 B X OASKIKO~ ™ & [ZDNFB, FITC
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% Day0. 1ICZEAES ., Day b ICHICHEELR TV, 241
1% O JAEOFEE % H O JERE TG L 72,

(2) MEARAEEOBIRMIEICE T3 ASKT OHBERET

T HIF T OIERT A S HE il 8 B D IEAE I BT
ASKI SHEERZREZH) 2P S5NIILTWBE I Ep
5. T FEAEONICED B BERAOFM. HiEIZDWT
et L7z

Q) BEAEBDUNEOMER YA MAA U EEICHT

% ASK1 DR EIDEEH

ESER ) v ISERTOY A DA A VAT — 2 OfF
B, ASKLIZ Ty D LB EZ HlH$ 5 2 & AR S
N2bo TyD 5 ALEEIZIURIRRMNE T d 2 BRI &
A =TT 3 5KEDMENERPIEEICHETH D, BR
M, TV /88, ZRZNoMBICBT 5Ny 7+
WAZEDS X ORI F O FE BT L ) B ICHI S T
Who Ty BAEY Y SHIMIBL O T REERL T A b
hA VEE, BOEWIKFA =TT YL LE Ty 7
v bADOGALICBIT B ASKL OG- #E L7z

(4) ASK1*SFA =) 2% BV 2B IR S D EFRMIC
H1+3 ASK1 DR EIDEIR

F il 588 85 SRS 0 8D THUE S B9 2 JE&AE T (Day 0—5)
PRI LT A S SIE RIS B Z B RAE A
(Day 6 LLF%) 1203 b b, ASKL ) v 277 b7 AD
FENT A & BAEINC BT 2 EEHIZH S 0 & 7 o T 25,
RIEERPICBI BRI T ZWHS 2 E Lo TRV,
ASK1"** < 212 DNFB % #4i L C&fE % K7 S 8720
%, Day5 I DNFB % ®4i 3 % Bl TLAW TH
% 1Na-PP1O#t 5. IR G BEEZRGET 5 2 & T, RIEE
WD ASK1 DFEREZ H 5 2T L7z,

3. & R

(1) ASK1 (3 CHS RICDFHEICE<

CHSIZHB1F % ASK1 O 2 MEl 3 5 7212, A3k
ELZEMBEMICDNFBZ&AI§5 2 LT, WIR T A,
ASKIKO~ 7 A # B X H 72,

5 HZICCHS Z & &8¢ 5 7-%, DNFB % fE KM
AT L, HICF XLy Y (B&A) 2475 72% WT,
ASKIKO~ W A & H IZDNFBEBARICHOFEZE L7
25, HoEEZHMELE ZAASKIKOY Y A TIEZWT
<~ AL L CHBEICHE ORISR L Tz, il
& ¥ & (contact sensitizer) & L TFITC (Fluorescein
isothiocyanate) % F 7z b kI ASKIKO~ 7 A Tl
CHS BUGA%ES L T 72,

RIEMFEERBICH T PLREEMFF— 1 ASK1 DIEEEREART

(2) ASKI 2B IV ZMBDO 2. deERE

ICHFEESLAEV

CHS TlZ L IZF4E$ 5 Langerhans cell (LC) 23HTJE
2D AA, FIEY VSEIANEELET S EPEETH L,
FTWDICLCTOASKI DEHENII DWW TR T 5 729,
FF Y — M2 PE TNV E N/ MHC class I fifk % v C
geftt L 72 MHC class I B OLC O RE, FH L % 1%
WT~w A, ASKIKO~ 7 A TIERFETH > 72 RIZLC
DOWEEZEWEF TS0, FITCZ <7 AL IZHEA L7z
LCIZE G I2¥A SN2 FITC # B0 JAA, FITC Mtk
LLCHNRY oSk d %70 FITC %A 24 5 ] %,
g v XE AR, LCO A 7u0—H 4 s X 1) —
THELZEZ A, FIEY ¥ 3 ToMHC class I-FITC
BtELC o#ix. WT <7 A, ASKIKO~ ™ ATl T
5720 UEDORRLID, LCORERY V3 FHi~D#EEIC
ASKLIEse A2 RIT S e h o7z,

(2) ASK1KO ¥ XT3 DNFB B{E#%®D Th17 D

HMEDIET T3

) VSR L2Z2LCIEF A — 7 TR I PR IR 2
T NT T VRERNZ: THIRBICHEET 2 2 L mbhT
W2 FET WICPURIRR & 2T 72 ) o SHEiRLIC
B 5 ASK1 O%E % N § 5729012, DNFBEEWT ~
7 A, ASKIKO~Y ™ A% FF—L LTHIEY ¥ /8L b
) UM E L, A4 — 7R WT <7 A, ASKIKO
<7 RN HERISHIIE 2 B R L 72 J&fE ASKIKO Y > /%
HHIEOWT LY ¥y b=y ATlE BIEWT Y v 35
Miao LY ¥y e R L R L T CHS UG 25 &
Tz, Wi, WT FF—HROBRIE) » o Hifiia % -
A — 7 ASKIKO~ 7 A 24l L 7212 1E. DNFBF v L
VUKD IEERCHSIGASE R SNz Ihb ORHE
5. BAEY VS T O ASKL ASCHS IS 2 B W T
HELREZHED 2 LAURBE R,

BAEBZ O VI TIRPUEFF RN 2 ) 3Bk 53 Eas
FEEN, FEPERYEZ T 5 L RFNEE LT RERE
YA AL COREECEE B S . ASKI DOKRIEDS
DNFBREAEH D 1) ¥ NERIZED & ) ITHET L Hh 2 RN
B72DIT RIS YRERDRERL YA N A A VEAERSL
WZDWTIRAT L 720

DNFB #%#EM: CHS TR IE/EH% 12 Th1Mifa, Th17 /i
SALFE SN D, DNFBIEEIC & % IFN-y AR S L O
IL17 PEEMIBL O 21 WT, ASKIKO~V ™ Z 2BV TV
NLWIMLTWwize L2 LADS, ASKIKO~Y Y 2Tl
WT~ 7 A & Wl U CIL-17 A A =128 LT
W72, DNFBIBAE~ 7 255 ) Sl 2 $REC L, in vitro
TDNBS (dinitrobenzene sulfonic acid) TF v L ¥ Y L
722 2%, ASKIKO~ ™ AHR Y ¥/ 3Hifilg s & O IFN-y
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PEAIZ, WT o XL LTEIZE O N0 o 7z, BIR
BV EIZASKIKO~Y T AHEKD Y ¥ X HiHi g T
DNBSF ¥ L ¥ VICEBIL17TOEAIZFELIIKTLTY
720 IL171ZFEITF A — 7 THIKEA 5 545E L 72 Thl17 #ika 5
SHEASND ZEAMONY, FICZ OGS
A 7-RORyt(RAR-related orphan nuclear receptor yt) 7%
FELEEEZMS Mo nTwa ", £ 2 TDNFBI&
fES HED ) Y RHiMiiEA & CDA+T IR % 2 fE L. 55
K- OmRNA% Bl % # el L 72 & & A, DNFBIXAE % @
ASKIKO~ 7 A H13k CD4+T Ml Tl RORyt D FEH A A 3%
KT LTz PLEoffaa 5 ASK1 13 DNFBEER IS
Th17 ~O5ALR IL-17 PEAE IS BT 5 2 L AVRIB E 7z,

(4) ASK1 3EREMBICHVTIL17 ELEEREL CHS
=FETS

WIZCHS DZERHMIZ BT B ASKI 0D U145 5 1y 7 % 1
AT 5700, KA IT@EFIZEAER ASKI & F U < #E
$5H00, ATPEWIE (1INa-PP1) 0512 & o TiFtk
MES NS ASKIZRIKD 7 v 7 4 < X (ASK1*FA
XU A) RERLZ, ZOEEMKITASKA (ATP analog-
sensitive allele) 727 /0 Y — 2320 WTikEI L2 DT,
ASK1 D F F — B HBAD HER OB AT L ) ATPH &
W ARET S LT, RAMATPZH W%+ — €1k
M AER F - — 2 L MEFICHEFE S N5 25, INa-PPLIC X
o TERWITHEEEZ 215 % (INa-PPLIZEAER O T 0
FA Y FF—LIR—PHE L 2V) BB,

T &4 13, ASKI* % HEK293 i3 12 MR 5 Bl & &,
INa-PP11Z & % ASK1 O &Yk B E %D # % #51 L 72 Flag-
ASK14FA % 58 ) 58 3 L 72 HEK293 i 2 12, Flag-ASK1 %
HRFEH S S0 E & B2 HO, R BURAE 1) 72 TG AL 23
Ml T& 7, La L, INaPP1ZRi# G5 LTHL &,
Flag-ASK1"%** o i 5 58 31 ¢ 13 H,O, H] # 4 47 1% 2 ASK1
DAL H Sz —F, INa-PP1OFUKTDH %
INM-PP1{Z & % ASK1 O itk BB AL 55 & & 2555 %
5 720 Flag-ASK1 % it ) 7€ Bl & & 72 #fi }d T 13 INa-PP1,
INM-PP1{Z & % ASK1 O if LB ER FRIT L o h o
720 WIZASKIM®A ) v 7 4 < 212 81F 5 PPl O
FHSE R % M) L 720 HLO, Ml # 1% @ 1Na-PP1 @ ASK1 i
PERRERRIE, ASKIM = 2 ik~ 07 7 —
2B W T INa-PPLIBEFERFEICR S 5725, WT~ 7 A
kg~ a7 7 — YV TRAENRBIAON LD o7 2
o ORERIE, INa-PP1ASEIRIY 2> D58 )11 ASK1 D4
1bZHEL. WREDZ L&MW AR ASK] ¥ 7+
AT EE RIFE VI E 2R LTV,

WIZin vivo T® ASK1 ¥ ¥+ WAZEIZ 3513 5 1Na-PP1
WX BHE RO B L ORREZRE Lz 2 b1
— VB, ERMRGEICST TINaPP1 285 L, Fx L

VYUKMBOBOEIAHUELL A, BEMTO
AINaPPl &5 L7727 2BV THOEEAME T L
TWizo ML EDfEES S, ASKL 1Z CHS O &AM THAE K
IMCEE R RE ) 2 EAVRENT,

% 72, DNFBEAEH D ASKI < 25 S8 L 721
YOS, in vitro T1Na-PP1 2Nz, &M% HE
L 72 DNBSHAE 2 4 b I A4 VREAEZ MG L7z, F Ok
. INa-PP1¥ 50 v 5 Hiffile Tid INa-PP1 IS 5-) &~
JNEAI & PR L C. DNBSARAER) 72 IFN-y D A 1213 7
BRONG Do 7205 IL17 DEAEDEZFEIKT LT,

4. & %

CHSDJE/EM B X OERY TASKI AIEFWICEERX
HAEH) T EPHLNE R oT, AIWEICHSIZBIT S
ASK1 ORI RN 2 3 % 729, ASKA & f\w7-1b4:
BIZHFWTHEICEY 2 v 74 o= ARER L EBRE T 5
720 /AN BLEARI O AR 72 AT ARRE I 72 B IRVEIC B 5 28,
B ¥ F — YRR ENT O 720 DL AR F I T,
SFREEICBWTNMFHREA L DENLS 2 L5 S
NTWwsY, ZofLE#EEFNTEZ VT, CHSIZH
T 5 ASK1 ORISR 2 HB I OCEEEZ RV L,

CHSOIRRIZ D W T OWZEIX. 4 — 7 THilg 2 hulR
BRI 7 275 — THRICHET 2 BRI E D
BN TV B HED S v, DNFBFH MM CHS Tld, J&E
HTT w7y ZMBATUR & LY A&, FrEY » /3
NEET B, U YSHITS YA NNV AR S PRI R
%2372+ A4 — 7 THHKEThl, Thi7H DT =2 ¥
— THIMIZ LS %9, Thl17fIHa~D 42 IL-23, IL-6.
TGFRZZ EDH A b A A YHIHZ T T {EERTF O
BB T, RORytld Th17 M2 RIS BT i
BRFELTHESATWS Y, Fi2HL L 722 Th17 i
MPOHELEEND RIENEFA S I AL Y DO—DTHAHIL1TIE
<7 ACHSOFBICLERTRTH S, 7211713
M 2B T Al G 26 D A 72 S F G B  Re 18 Pk S hE
WEROR LR &, KESICBWTERELKHZ3H- T
w5 Y, ASKIKO~ ™ & Tl & 1E # o CDA+THll i <
RORytFEBI LT L TH D ASKIDEAEM T BT
Th17~® 5Ll % 40 5 W fEME AR S 7z, F 72
ASKIKO~ 7 A KD &R ¥ 3 Hiii T 13X DNBS &4
M7 IL-17 BEA MR LT,

L2 L7 A 5, DNFB#F#E M CHSIZ B\ T ERH O A
@ ASK1 %M fH % ¢ CHS BUS 230 £ 11, in vitro 2B W
TIEAEY > /7SN d DNBS #ll 5 o0 ASK1 G PEAb % FH5E
T5ZETILI7THEAEPEREIKT L. 2 s ofEE,
5. ASKLIZREAEIIIC B3 % Thl17 5Ll @Iz 2. &t
MIZBWCWEZ 72275 —HMR2LDIL17THEEZR L.
CHS Ut % k845 2 LR 2 7z (Fig 1)
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The role of ASK1 in CHS.
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Interleukin-25 (also called IL-17E), which is a member of the IL-17 family of cytokines, is preferentially produced by
epithelial cells and immune cells such as macrophages, mast cells, basophils, eosinophils and T cells. IL-25 treatment in
mice induces Th2-cytokine production, resulting in the development of eosinophilia in the lungs and guts and increased
serum IgG1 and IgE. Moreover, IL-25 can induce Th2 cell differentiation and activation, suggesting to the involvement of
Th2-type immune responses such as nematode infection and allergic disorders. Indeed, it was shown that IL-25 is crucial for
host defense against Trichuris muris and Nippostrongylus brasiliensis using IL-25-deficient mice, and for the development of
allergic airway inflammation using mice treated with anti-IL-25 neutralizing Ab. On the other hand, IL-25 can inhibit Th17
cell differentiation dependently of IL-13, contributing to the suppression of Th17-mediated autoimmune diseases. Therefore,
these observations suggest that IL-25 is considered to be a potent enhancer of the Th2-type immunity, but a suppressor of the
Th1 and Th17-type immunity.

Contact hypersensitivity (CHS) is classically considered to be a IFN-y-producing Th1 and Tc1 cell-mediated cutaneous
allergic disease. On the other hand, the role of Th2 cells/cytokines in the pathogenesis of CHS is also investigated using
gene-deficient mice. IL-4-deficient mice show the reduced CHS induced by TNCB and DNFB, but normally developed CHS
induced by oxazolone. Contrast to IL-4-deficient mice, DNFB-induced CHS was normally developed in IL-13-deficient
mice. Mice deficient in STAT6, which is an essential transcription factor for Th2 cell development and IL-4 and IL-13
signals, show the significant attenuation of CHS induced by oxazolone, TNCB, FITC or paraphenylemediamine, suggesting
that IL-4 and/or IL-13 is important for the induction of CHS. We and other investigators demonstrated that Th17 cells/
cytokines are also involved in the development of CHS induced by DNFB and TNCB. Therefore, it is considered that both
Th2 and Th17 cells/cytokines are required for the optimal development of CHS, and IL-25 may be involved in the induction
of CHS by enhancing Th2-type, but suppressing Th17-type, immune responses. However, the precise role of IL-25 in the
pathogenesis of CHS is poorly understood. Thus, in the present study, we investigated the contribution of IL-25 to the

development of CHS using IL-25-deficient mice.
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FRLBEGE X, SRR EOREEMIZL Y, B
CF VST EBZENSIC L o THEEDZELD 5 WV Iid 58
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Tokyo

PIH$ 2 Th2®H 4 b H 4 CThHBHILAB L OIL131C
L Tid, ILA4A#EEFRE~ Y XA Tl&, oxazolone 2 & % ¥
filt B HOE XA <y 2 EFARE, FHE I 5D
TNCB & DNFBIZ X % $ filt % 58 A 3 0 < h 278,
IL-13:# 157/ 48~ 7 2 Tld, DNFBIZ X 2 HEfil 50 8 il e
EHAER Y 2 L RBICHESNREY, L4 & L1307
F DY 7 F VI BHSTAT6EEF R~ X Tld,
oxazolone, TNCB. DNFB 3 & O'FITCIZ & % # filt &1 34
EEDSIIH SN2 0 L=dSo T, BB EGE D FIE 12
. fEkEZ SN TW22ThIH A A4 YIFNy & D B
Th2H A M H A VILARILI3DHEGDHBRKENL DT
H5b

IL177 7 3 =44 MAA Vi, 73 7 BEICHIF
HOEV 6 DD %451 (IL-17A-F) THE SN TWw 5,
IL-17%784K (OL-17R) 77 3 U —I2d 7 3 /7 BRI A
YA B 52D R 55F (IL-1TRARE) AAR2% > Tw
AW, IL17 £ IL-17F #EFIEHE L TB Y, MEHO T
3 BREYI DM Mo IL-17 7 7 39U — (IL-17B-E)
LiRTHRLEWY, 72, IL17 & IL17F 34k, W—
D23k (IL-17RA E IL-17TRC DA F 1 ~8AK) 124
%o —7. IL-17RAE, IL-17RB & A7 0 8% BHE T
%L, ILATE (= IL25) o2&k e LT LY, IL-
I7RE & ~Fu B EK T 5 &, IL17TCOZRHkE L

—117 —



A X AT MRS Vol.20, 2012

THRET 22, IL-17BIZIL-1TRB EMEET A E M5
NTWw 52, IL17TD O 2% kB X OIL-17RDO Y 7~ K
COWTIRHEDEZ A, I bhoTniw,

FE A B RORE O BH 2> S L 72 TR AR O HiZIZ IL-
ITAZEETLORH LI ERHESRTVwLY, L7
P30 Ty AR BOE O FERE R IR ET I, TL-17A % 3
4§ 2 Th1THIKL O B 529K ST vz, EEIC, IL-
17A = F/RI#E~ 7 X Tld, oxazolone, TNCB, DNFB
B LUFITCIC & % HABBOEIS S W S s 2 & h°
WEENTWE Y, —J, IL17F &5 TR~ 7 AT,
BRI~ 2 &R TNCBIZ & 2 il 5 38 f50oRE 25 35
MENDZ e S, B EE O FEITIZILTF X
DHILITANEETH L EEZ BN b, IL-17TA . Hifil
REBBUE OB BT 50T 5 VR 2 TR OE
PALICEZETH ), Thl7ME & IL-17A % FEA 3 % CD8
PETHIN (Tcl7HMM) A3& b2, HEMALBEE O I K
IR ICEETH LI EDRENRTVWEY, Lizdis T,
A RLB B ISE DORAEL X OYRREOTEHKIZ1Z, Th2 3 A
FHA YT TR L ThI7TH A v H A ¥ DOE5H 502
oTWhe LALEMS, IL1777 3 —H A b A4
Y0 L, HMALEBUEOFEICBIT S IL17A L IL17F
UNDILI77 7 IV =% A b AL OB HIZOVWTIE
AL TV,

~ v ZIZIL-17A, IL-17B, IL-17C. IL-17D ¥ & O°IL-
17F %59 5 L i hEROBEABIR SN 5 03 LY,
IL-17E (=IL-25) %% 5 L7234121E, Th2H 4 H A &~
O LARHBEROBEAED 5B, F72,0 IL-2513,
RIEAE THIN % IL-2 OFFAE F i b S % &, IL4IL-
AR-STAT6 %M % /- LT, Th2flia~ o 54k % e L2,
Wi B 7 EOUFEEER ORI E E# L T 5 Th2Y 4 A4~
AN T LIVF —HEORIEICEDL L Z L2 s Tw
BN, L72h85 T, IL-2513 Th2 {0 4304k 38 <2 % AL
A L CHMALBBUE OB I b AW REAE R SN b,
Z 2T, ARFE TR, IL17A & IL-17E A D IL-17 7 7 3
V=P A b H AL D) b, IL25I1I2HE M % 4T, HEAALH
BIEDIIEREREICBIT B IL25DZEZWH SN ICT 52k
ZHMET 5,

2. % B&

2.1 ¥IX

C57BL/6 55 DB A~ Z1ZHASLC 2 SHEA L 720
IL-25 8 A F 2 L 721201 5 O ESHlL 2 & L I/ERL
72F X537 A% Lexicontt 2 SEA L7 ZOF AT~
7 AD P % CSTBL/6EROBFAER Y 20§ & KHE L.
IL-25@InF~Tax 7 A2 Rz, R#EMIZC57BL/6 1 &
WCRE LR % L. C57BL/6 WD IL-25 K~ ™7 2 %

4

572

2.2 EMEBBEOFE

XY ADOEHEROEENY A TELFID ., FIEND
TH#I, BIBEIC20% FITCHEBIHE 2 %A L7z 5
H#t, ~ 7 2A%A4 V7V T VAR T T, BHoEs%
TAXNS =T ) FZXTHEL (basal level). 51 & Hr X,
FEM D E A8 oM B X ORI Z 2R 20ul 30
(#3m40uL) ®05% FITCEM % MO E B2 E O sl
BLOWHNIZENEN20uL 32 (B=E40ul) OFEH % %
i L7ze BMCRELEAT L2 BIENICHEAOES %
e U7z HEALBBOE OFHIIL, HMIHEL BAi$ 5
i & B DOEADIE S D5 TRl 21T - 720

2.3 KREIFUHFIVNCZBEOETERERE

< ZAD KM DB A D H R IZ 20ul @ 2.0% FITC 8% i
Z. AN FEOBEBRED A E &AL (WH & Mo
DO I) o 24WE R, FITC % W AG L7220 & B0 &
EEAILGMOZET Y v 58 f iz FZE 5 TR L 720
B 720 Vo586 v o5sfiilie e FACSNy 77— (2
% 7 YRR (FBC) % &t HBSS) TR L7z, 0V
> 8B i 12, anti-mouse CD16/CD32 mAb % Hil 2.
K ETI5 7 MEE L7z, 51&#HE. PE anti-mouse CDllc
mAb & APC anti-mouse MHC class II mAb # iz, Kkt
TI0HHEHE L7z DK%, KEISOIEE DZFL 72912,
ZDOMINEEFACS /Ny 7 7 =T L. 200uL O FACS /3 7
7 —CHBRH L 72,8 HIC SR D 2 % 7-amonoactinomycin D
Wi EIA 7-& &, FACS Calibur T, 7-aminoactinomycin
D-negative MHC class II" CD11c" #ilarro> FITC Byt i
DOEERFHL 720

2.4 FITCHENEY L NEHREOREHER

< ADW ) OEAD R IZ20uL @ 2.0 % FITC %k
AT L7205 Hi% WO T Y /8% B L. 96well
TL—=r D17 Vi, 2x10°) ¥ 3Hiflifaz . 40pg/
mL ® FITC OAFFE F CT2 R MR 8 %2 47 - 720 BidEth. b
HHROYAL I HA VLRV EET L7201, 172D
720 100uL O¥52E B Z BN L., — 20C THAF L 720 B
Z N L 72, M2 &, 20ul @ 0.25uCi/mL[3H]- 7 2
VUEMA, EHIC6HHOREEITo 72, TOHK, M
PNODNAWCIY AF N/ [BH]-F IV VB2 ERT H 72
OIZ, BWN=—RZ2AFT—FVT, FI9AT 4 IVF—LIC
HILDNA 2 W S, BUHEEEZ~ A4 70—y -2~
FL—arhyyy—TllEL7, ¥ELEFOTA b
HAYDOLNNVEELISAF v M EHWTHE L2, llE
FHERFy MBo7a b a—WIZHELTB I %o 72,

2.5 YLDt
<7 ADWH DOEAN DK FIZ20uL, EEMN - 72FH o
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B2 12200l 2.0% FITCHEE W %2 %A L7z, 5 H.
WO T, B WE, BBy 8@z L, v v
HiAAL (1< 10" /iR, ~ w7 A) % RN~ 7 A EIREES
L7ze BH, SOOI A%AVT7IVT YR AMET T, B
NDOELE ALYV —T ) FATHEL (basal level),
Flafa, EHOEMEEONIEB X OREIICEFREh
20uL 9> (B&40uL) ®05% FITCHW 2. A O H 4
B2 oMl B X TN EE N 20ul 0 (R 40ul)
DA BAT U7ze BRI Z BAT L7, RIFIICH
AOIEE 2 WE L7z, AR EE OFHGIE. H 2R
WA HHI L HROH N OIE L DG TRl % 17 > 720

3. # R

3.1 EHMEBBEOEEICH TS IL-25 DFEIID

WwcT

FITCIZ X % 3 M B8 SO 0 #5382 IL-25 25 5- L T v
HPEIDEWSICT B2, IL25KE~ T A% H
WCEHIi 24T 5 720 ORGSR, C57BL/6 1 it O IL-25 K47
<Y AT, BAM< Y 22T, FITCIZ X % B fil Rl
WBEE LB R S e (K1). L7edt> T, IL-251
FITCIZ & % $ il R SO 0 753512 T 20 %8 %2 3 LT
HZENHL IR 572,

3.2 EmMELEHEORELHICE TS IL-25 DRE

IL25% BREFEH ¢/~ 2 TlE, Th2H 4 F A4 >
ZThRL, TNF% EORIEMNEY A Mo A v ok TiiE
BRD LN, TNFIZEELSY ¥ 3Hi~DF ¥ 7
NV A BERMIIB O IS D 2 EELRY A N AL 2 TH

WT  IL-257

Vehicle —IF O
FITC . B -

150

Increase in ear thickness (um)

0 24 48 72

Time after FITC challenge (h)

B1  EMELBEIEICS T3 IL-25 DS
IL-25 RIE~ 7 RIS FITC 22 U CEMEBEIE2FE L 7
7 —2$F¥E + SEM. " p < 0.01

ERMEERICETIB L7 7730 —H1 b1 DEE

%o T, in vivo CTNF A 2 3 5 IL-251%. F2
T I noNy A - BHRMIBLOEEISEE L b O0ON L)
» IL25 KR~ 7 A2 HWCEHli 2T > 720 Y7 ADR
HWOFAEFIZ, FITCZ®RAA L. b9 —HOEMEMIC
Farvruo—nEk LCHEEBEORERAT A, B H, FITC
WAL 72MD ) Vo3 (FITC side) & GO A% H A
L7zfloy » 238 (Vehicle side) 22, BULT %,
FITCZ ®&Ai L7z Y jFio I, FITC TEAI S
7HCOVEAID AAZERO T 7o Al B &
OBHIRAIRE 25, ) v XEi~BE) L. FITC Rtk o iz
ELTCFACSICX D E NG, ZokER, ) VIR~
B L TL 2 FITCH oS RMB ORI, BAR< Y R &
IL25RIE~ T A L DMICERED SN LD o720 L2
5Ty IL-251%, HEMALBEOE O BIENIC B2 7 7V
NV A BRI OB ETIE 2 W EH 502
o7z,

~ 7 ACFITCZ®Ai L7zt%. 5 HHIZIEXFITCIZHF
BIEEVEDIAL L TV 5, EREIC, ZORNT, /Y v 8
HizmI L, 2o yRE iz NTT e ICEEYT
e ) USER (FICTHME) OMAER A A4 VL
LWV TN T VIR RIEML S BIE T & %, FITCT
JBAE L 72 IL25RIE~ 7 A D) 8§ Tld, FITCH: B
TRBH L O A S A VREAERRIR. BRI~ A L RIFREE,
BEtshiz,
FITCCIfEL 72~ 2D THIlL %2 REEED~ 7 212
AL, CofilezBAS N REMEDOY Y AT,
FITCZ%&Ai§ 5 &, RBMETHAHICHED LT, Hm
WEEA LT 5 2 EATE D I OFMAEEE D JE
ORI, BIES N7 THIRR OB X O Lag I B3
%o FITCTRAEL 72IL-25 K~ 7 A B L N HFERM <
ADY XIS THNEZ R L, €0V 7382 RIESE
DEFER <y A~NBA LT, BH, THlEBALZ<Y
ADHABZFICFITC &2 %A L. BRSO % 3535 L 72,
ZOFEH. FITCIC X 2 HMALEHOE X, TL-25KIH~ 7 A
OTHINEBA L 2B AR~y 20 THINLZRBHL
REHEOMTEIZAON P72 (M2),

D EoffRE D, IL-2513EIC BT 5 FITCHE 11
7 THINEOFEIIZVETIE RV D SN 572,

3.3 EMEBEBEOREELHICHITSIL-25 DIRE

INFTTOREI Y, IL-251%, Bl 8 o o712
BWT, BAEMNCBIT A FITCHERYZ THHOFLE L b
b, RIEEERMICBUIDRHFORIEICEETH LI EIUR
Xz,

2T, IL-250, BRI Tl <. REERIICEE
THbHIE%IFWT L7012, FITC TREMEL -8R <
7 AD) YNEREO THilZ, RIEMEDOIL-25 KIE~
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] WT T cells — B6-WT mice (n = 10)
| IL-25" T cells — B6-WT mice (n = 10)

100
= T
g T
1]
a2 _
(0]
C
X
O
£
a 50
(0]
£
(0]
n —
4]
(0]
O
£
0 T
Vehicle FITC

®2 EMIBEIEOBRFERICH S IL-25 DEXME
FITC BfF & fT o ABFARY VX2 B LV IL-25 RIBY T XD
Pgifile . RBEOHER I INBALL, 0%’ %
ALETIRICFITC £ 2% L CHEMEBEELFEL o7 —
2|3 F19fE + SEM,

A (WT LN cells—IL-25K$H~ 7 A) B X OFER < 2
(WT LN cells—#/E#R<y 2) ITBAL, 2O 7 A0
HAr 82, FITC % @A L C M RLE BUE 2 55385 L 72,
CO¥fA. TTICFITCCREES N BHAR Y ZDLN
M ZFRBEBAL TS 20, BIEHOEEIZ (WT LN
cells—=IL-25K{E~ 7 Z) & (WT LN cells 4RI~ 2)
TIEFMULEEZLIENTE DL, L5 T, TOYTA
IR OREOE & A L A, REERIICBT
IL25DEEIZOWTEHi§ 5 2 &5 TE b, € DR R,
(WT LN cells—IL25kK3~ > A) TiZ (WT LN cells—
B < 2) 12T, FITCIZ X 2 5B @i 134
ISR E N (K3)s fitoT. TNETOREEND,
IL-251%. FITCIC X 2 AL HAE O FEIZB VT, EfE
BT, BEERMICBIT 2 KEOFHFUICHEE YA
MHA Y THDEIEDPPSNIT o7,

4. £ &

ARRFFECTILE, TL-25 13 F2 bR 8 O O 7538 5 X OYR IR
BB G-5 5 D& p & IL-25KIE~ v X & HWwCEH
AT o720 TOKHE, IL25KIE~ 7 A TIRFITCIZ & %
FE R B REOE 2SBHZE (P S B Z L AYRIIZE & U T
LM olze LLAAS, IL25KE~ 7 ATl
FITCRE/EMICB VT, BE DT ¥ 7 v AR Rtk
MDY ¥ NEADOWEEBEIZIER TH Y. FITCHRMN %
VU REROBEIHISEREDIEE TH o720 T2 TOR
FITCH RN %) ¥ RERO I % % 8T L 72B%. TL-25/%
HI T AD) YRR TH, WER T ZAD) YRR EE L
NV DILA, TL-178 X O IFN-ypEE % B8 72, FITC T&
fEL7z o 20 IR E . REEOTFARI< Y 12

|:| WT LN cells — B6-WT mice (n = 10)
. WT LN cells — B6-IL-257- mice (n = 10)

E 150

=

7] T

2 A

% 100

_'_g *
® T
(O] _

c 50

(O]

n

[4v]

()

5 l__

£ Vehicle FITC

M3 EMABFEDREFEHICSE TS IL-25 DEXRME
FITC BELABHER Y XD L /NEi#EE % RBEEDFER
TYIRXELVIL25 RIBTIXIZBA L, WIEERBALEY
JXIZFITC #2%H L CEMEBHESFEL-, T—21EF
¥{E + SEM, *p < 0.01,

BAL, TOBALZYY AZFITC2®BAiT 52 & T
RSB EAE 2 FET LD TE L, ZOFEBRRZ VT,
A< 20" YRS L IL25 R~ 7 ZA0D)
YOS 2 R A L 72 7 A O [ TR BOE % 55
% &, EOMBEMTH L HEABLEEREIIFE I NIz, L
Tehio Ty HALEBOE QBRI B VT, IL-2513NT
7 VHEB % Thl, Th23 & OSTh17M 8 0 #3812 13240
T, T2, THIRD HEA T 5 IL-25 3 5 il 7808 ik
DOFEIIIVATIE W EDHL N5 720

—) T, IL-254%. $EAALBBOE OFE B X OB
CBWT, B X b LA KEFEIICEE 2% EH %
HWUETWDZEDRWSNIT% -7z IL2513, Th2Mfao
SALE I L™, Th2 MR % S c b 6105, <
7 ZWIL17 28535 L IL-25 2 59 5 L hfF R D2
W2 ZFES 2028 L, IL25 %% 5 L2413, Th2 i
DOHA M4 DR BLOFBRROZE A FHESH 22,
ZFO—JT, IL25DF%ETlE %L, ~ 7 AIZIL-25 % #@ R
RIS YA I EEER 720 TR (L IR ERORE b
Xhp?, Lizhto T, IL-251213 Th2illa /i me skt o
RARETZTTld % < Th17MIE &F b EkE o &EIC S b
BUEEEN D B o

PESR. BEMRELBMBOE I, IFN-y 2 #4495 Th1fiaIc &
STHEINDLTUVF—HBLEEZLNTE 2D
IFNoy B & OIFNyZ B AR K~ 7 A, ILARIE < 7 A,
IL17 R~ 7 A& W7 BTG R T3 L b 2k S8
L7\, MR EEGE X, IFNy  Th1ficidz <., &
LAIL4 / Th2#iia & IL-17 / Th17#ilg T RE L 727 L
WE—LEZ HND, HMALBEEOFEOR, 1L-251%
PHE T C D Th2 Mg D EHEALICEI D 2 DA Thl17 ik
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Sandhoff Disease is a progressive neurodegenerative disorder caused by mutations in the HEXB gene which encodes
the B-subunit of N-acetyl-B-hexosaminidase A and B, resulting in the accumulation of the ganglioside GM2. Previously,
we reported that astrocytes from Sandhoff Disease model mice (ASD) grew markedly more rapidly than those from wild-
type mice (AWT). This was caused by c-Src and ERK activation due to accumulated GM2 in the lysosomes. These results
suggested that c-Src might be directly activated by accumulated GM2. To investigate this issue, here we analyzed 1) interactions
between GM2 and intracellular c-Src by Western blotting of immunoprecipitation with anti-GM2 antibody; ii) localization
of accumulated GM2 and c-Src, by immunofluorescence; iii) length of the fatty acids of GM2 accumulated in lysosomes, by
MALDI-TOF MS. We observed that the accumulated GM2 interacted directly with c-Src and co-localized in the lysosome
membrane. Analysis of the GM2 ceramide moiety revealed no difference in the fatty acid lengths in AWT and ASD, indicating
that densely-packed GM2 interactions with the cytosolic kinase c-Src, and glycosphingolipid (GSL) aggregation was sufficient
to result in transmission of signals for proliferation. These results indicate that excessive accumulated GSLs have direct signal
transduction activity, not only at the cell surface but also at the membrane of intracellular organelles such as lysosomes.

1. #&

BURRE CHLH 7)) F ¥ FIdMERICEEICE T
NTBYH, ¥ F T AR MEREIGEMIRICEE 2 H 2 R
ZLTw2 2 MBERICBII2aLATFO—LR
GPI7 v h—% vy B E LRI, ZHEKR EOREs
YN LI D T 7 F VARE, B, B,
b EZ2HHLTVBIA 7T FAL Y 2K LTV b,
AT 4 v THERRE\C D H05813. BESHOZ MRk & BRReE
DFFINCETI ST E 7225 RIS, ¥ 7 FIVRE IR E
XD SNTUREPHLNE IN TS, T2, R
74 v IWEREONRE ST FFCRVIBR O LRI BT 5
RA 27U RAL VO, BXOEEOEZEED L2
ENTE7,

Src7 7 3 —FF—+ (SFK) &, HiEMERRPL e b
FEMN TG AsE < ML - R F oMl - -

M F A OB R SR L Twb, FilZeSre L7
By T7IVFY FOY 7 FMEEICE L Tid, GM3%GM1
2 & 1) Neuro2a D ik 2SR MERSFFEE I N L H 2 AT
TIZHE SN TV AD, ZoHLE, Ml y >y 7))+
RS ZF NV EAL U~NEASI, c-Srehd) YEBfb3h
LETHERIINDEEENRTWS, T 72, c-Srcld#i
GM3E / 7t —FIUPiikIZ & o THBZLET 2 FHEH» 5

il

Enhanced Aggregation of Ganglioside
GM2 Transmit Proliferation Signals

Nagako Kawashima

National Institute of Advanced Industrial
Science and Technology Bioproduction
Research Institute

A7V F Y Fide-Sre ML T2HIEZEZONL.F 4
BINFTIE, FY ) F Y FoOMBBEREREIC 35 M
‘E‘I‘ﬁz THbEERT Y 7)F T FICL Ty 7 v

T HH, Y VY — ABRER L 72 GM2 A3
H@I’\]‘/?ﬂ‘)b& YNZ I TH B e-Src X ERK O it L % 5|
ERIFTHEZRLTEZ, LML, GM2IZ X 2158,
LAHbU VY —25D)— R NALE S 5 c-Src DAL
FREOFEMIZ. RZHL 2 TE v, £ 2 THMIE, GM2
LeSreD M EAEH 2 Mar Lok E HRGM2IC X 5
c-Src DIGTELEERED S 0 & 7 o 2 F 6. LUFICHUS
T 5%,

2. ¥ &

2.1 HREsLUESE

WY RRY ZWMETFT VYT AL L OB (C57BL/6)
~TAXYBI LT A MY A b (ASDB L TAWT)
1E. 10% I3, 100pg/mL_=31) . 50ug/mL A h L 7
h~4 20 110ug/mL ¥V € VB F b Y 7 A% &t DMEM
ZHW, 5%CO,RETI7TC TH#E L 72

2.2 fHlamEEORE
VALY VN B RN A 7200, B LI
100 uM pervanadate L¥E L 72, 1% Triton X-100 % &
Al E R E 2 E M S E% 4CT
13,000rpm T 5 450 Uy B3 2 filadmibim & L7z,

2.3 BEXE
=10 oML %, 1% Triton X-100 % & & 40 a7 71

T L7288 i b $ 8720 15,000 rpm T54- .0 LT,
Babik Lz iErEniz, Mibdsny X7 B EiEEh
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GM2¥ifk & 4124 % 2 X — b+ L 72 #. Immobilized
Protein LZMA. 4 CT—MiAf v Fa2xX—b L7

2.4 SDS-PAGE &V IRA>270Oy MEMR

MR HHEICSDS Y > TNy 7 7 =%l Z. 98T T
5754 % 2~X—1F L7, SDSPAGE T/ #t L 72 #%.
PVDFEIZHEZG L, 3% BSAT7 0y ¥ 7 %1757
Z D%, FR1XRYUES XL OHRP ESROT G hutk % v
TR ZIT o720 N2 Fid, ALFFLTHRIE L 72,

2.5 REHXZEE

GM2 & cSre28Y) VY — ABERFICHRIEL T E 0 E
I e MET A0, PLGM2PUE, Pic-Srchifk, L)
A b c-Srchiik, PLCD107a (Lamp-1) Pifk % JH v 724t
Kkt 2 {7720 T A M OH 4 MBI LR & hE
Y R BRGNS B 72012, MIBLIE 4% /8T RV ATV
7 FCTRHE L7, 01% Triton X-1003 L < 1290% *
5 ) — )V CHLEBALEL L 720 10% normal ¥ FIfiLi5E <7 1
v ¥ 7 LI, —RPUEZ AN L7z, Alexad88/Alexabb5
AR S N7 PR E RS S &7 RN L — 9 —
g VTR L 72,

2.6 EREEOHE. 7S LIUREEE/OYNT

Z74—

BENRE I, AV 7R e T VI —/ANFY 2/ KER
U CTHil U7z B IELEE %, 3,500 rpm T 5 430 L
BonzbtBEry 7))+ FeatRREm g Lz,
COWSEREEL, A¥ 27—/ zauakivi /K (4:2:1)
%N Z T 3,000rpm T 545 & 053 % HHC Folch [l 45 % 1572
Z D FolchMi4)r% HPTLC 7L — MZAE Y b L7z, 7
Tk L/AY =)V /02% CaClyiaft (55:45:10) The
BIL. Ay ) — VT8t Lz, T 72500 TLCAT I,
TLC 7V 3 ¥ — % Silica gel 60 F254 % Hiv», TLC#HT &
F&EFECTARY b BRI L2k PLGM2HLIA (GMB28)
B L OHGM3 ik (GMR6) % H v The L7z,

P anti-GM2 anti-GM3
' (GMB28) (GMR®6)

AWT ASD AWT ASD AWT ASD

mu-IgM

c-Src
——— < (60kDa)

Fig. 1 A7 UFY gk B ERELE
Zf : 3 GM2 ik E B 2 REILKE. R i GM3 ik
FRWRELE. AR mu-lgM % B 7= REitk,
AWT:AWT BHEOMAHHR. ASD:ASD HEDMMARHHHE.
mu-IgM : FESF R~ I X IgM itk (A7 73> bO—i),

TERSE IC L BB T FIVA LD A HZ X LDARER

2.7 EEEOSME. BH - AFIVE
R @ Folch 4312, 0.AN NaOH/ X %  — V&Il z.

A0C C2ME MBS S8 72, INORBEERTHRI L 72, 8k
REBAMR IE n-~NF 9 > CThrZE L 21R1IC, o 743 162 [E
S¥e TUHY 5K L-BERREIIE. 01M KCICH &M
L7z, Wit 524 (C18 Sep-Pak) W2t L720 ¥ 7 id
AZ)—=NBIraaRVL/ AF )=V (2:1) THEH S,
W S 2 7-%. NaOH/DMSO #E WP L 089 — K x

7 v CHBR S S, o3 50% KEERE B L 0% 2%

KEMZ TG EEIES /2%, Z7oahu ATt L7

5% X FVALFEIRE & L. MALDI-TOF MS C###T L 720

2.8 MALDI-TOF MS f#i#f

A F IWALHEIRE 1 &, Ultraflex I TOF/TOF mass spectrometer
(Bruker Daltonics) #fvC, MALDI-TOF MS Cf##T L 72,
< Y v 7 2% 25-dihydroxybenzonic i % & T ¥ % JH V>,
Bz g L7z,

3. #% R

3.1 GM2 EDHIELMICH(TS c-Src D&
c-Src/GM2 DM ESEH ZRR S 7212, AR~ Y ZH

ko7 A bat A b (AWT) BLXOH Y Fhy 7HET
Wy AHEOT A MaH 4+ (ASD) 12D\ THRIEL R
EEREAT o 720 EBRIZ, HIGM2E / 7 0 —F ik i
WTHRIERREE 1T 5 72, PicSrchitihkz vz A ¥
v7ay MECE YRR E AT L2e AWT B X OTASD
DM Te-Src & —HT HH60kDad ¥ ¥ 37 E &kt L
72725, AWT OMIB M T, 60kDafiidbigny 7 <.,
RO AIgMOFAET TR Y 7 Fvidmiish
o7z (Fig. 1)o TOMERED S, ASD TlE GM2 A3 c-Src
EBAREA LTV RHEPFHEIN, S 5ITHGM2PiE
DY A2 R T 57212, 0% TLC LR %2 17 -
720 TOHEF, AWT B X WNASD @ Folch Hj 73122 W T,
PLGM2PUKZ I WTHRIB L2 & 2 A, GM2O &AM s
72 (Fig. 2)o X 512, VIGM2PUR Tl X & 72 09 ik P

TLC: _ B: anti-GM2 anti-GM3
(GMB28) (GMR6)
M AWT ASD M AWT ASD M AWT ASD
GM3
GM3| ’
GM2| « GM2| & e
GM1
—

Fig.2 A>T U7 REDEEMDRE
ER:TLCOA LY /-, fRELUAE: =%
TLCM:GM3. GM2 LU GM1 DEEXEH > TV K&EE
ET3~v—H—
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WA I B VALGM2IRINT % &, ¢Sre D x> Fid, %k
T5HEVIENGh o7 (Fig 3)e INHOREIZ, A
L 7= 5t GM2 Bufh 2552 Tk B 12 35 1) 5 GM2 % ¢ S 1252
HMLTVBEVIFHEZRLTWS, ASDOMNERICE
WTE LB L TWwbGM3IZ2DWT b HiGM3Piik 2 v
T GM2 & kR DRI TEREFEER % 1T - 7245, ¢-Src td GM2
WZHARB EIEFITDRVE L RIE SN2 Do 72 (Fig. Do
T2 WA L72HIGM3PUAICE L TH GM3 DA % ik L
TWAHHLMETE (Fig. 2)o INHDOREFIE. GM2IZ
HARGM3 3T Ece-Sre EMENEH L Tninwiiz Eiks 5
LDTH5b,

3.2 GM2 EDHIEMICHTH SFK D&

SFK (Fyn. Lyn. Yes) & GM2 D& %2 X5 72012,
Triton X-100 % & TR CHEM L 724 4 OMIRa g %
JAWT, PIGM2B L UHIGM3E / 7 u—F V% fwv
THRIBLBEERIT 5 720 RIERBE YA Y Ta Y T4 ¥
ZiE N F TR L 728RI24T\, BiLyn, $iYes. PiFyn
Pk T 247 - 72 (Fig. 4A)s AWT B X UPASDIZEBW
TFyn & YesIZHM$ 2y FidRit sz oo, N>
N SiZe-Sre & i 5 & IEH KA 5 720 Lynid
HWE N h oz MBIN®c-Sre. Fyn, Lyn. YesD® %
TIAY 70y METHNTLIzEZ A, TROIXFEME

) anti-GM2 anti-GM3
IP: mu-IgM (GMB28) mu-IgM (GMRS)
Ganglioside
25nmol - - GMm2 - - GM3
! : c-Src
ASD 'a_. “ (60kDa)

Fig. 3 A JUF Y FIRAEDEEER
2L GM2 % 72 (& GM3 % #L GM2 fufF & 72 3t GM3 1L
FERAWCOLRS € REERHHICHTINL 7=

DEPEEFNTVLHEP G072 (Fig. 4B). TORHR X
D, ASDIZBUF B cSrcld EIWCGM2 EMHAEAEH LTV 5
HPTRIR S N 720

3.3 GM2 & c-Src DE7ERET

FPEHEP ARGt IZ X 5 T, ¢Sre & GM2 D 3L R 7E % Bl
Bl MR8 Yo~ 270 RAT 4 FICIRHEL., BEE
L 72 B\ FRTHE A C R LB 2 1T > 720 4 4 DM,
B — PR, B L O'FITC/Rhodamine 154 2 R PR THe
oL 720 ASDIZBWTIEIGM2 & c-Src D § i % EhE
bEBEINP LD F—N=F 9 T LTV ALFHIREINH
75 (Fig. 5A). GM213% &A%c-Src & /AL TV 5 FH
VR INTe TNFETIZFEA1E, ASDIZBWTIZGM2
X Lamp-1 (CD107a/Lysosome marker) & G L Tw»
ZHEERLTEZHY, SIZASDIZBT % cSred F72
Lamp-1 & /AL T2 FH &R L7 (Fig. 5B). b
DFEFIE, ASDIZBWTIEGM2 & W HkiZc-Sred 721
VY= ARG ETLZHRERTHOTH L, —H,
AWTTdeSrcy 7 F B ENsb 00, e 7
FNVOGATNZASDIZBIT b Eh & 13 B 5 (Fig 5B)
oT, WHEIRETIE, ¢Srcld) VYV —LICRET S D
DTREZVHEEZRL TV,

3.4 GM2 &Y Bk c-Src DIFTEMRET

c-Sre B X ) Y B{Lc-Src » GM2 & o 3t JF 11k % X
% 729012, ASD & AWT O 5z #bhukgeta % 17 > 725,
7T OB VAL R 72T, N Y A
BiToTz. S HICREEAL & BE LI & 1T 5 725 MR,
c-Sre. U YAt c-Sre B X ONCM2IZx B —kPUE. Hi
T FITC/Rhodamine #%& 2 R CYeta L7z, 1) V(L
cSre® ¥ 7 FIVIZAWT TIEHEITH v (Fig. 59 c-Src
ZIER) . @cSrcD ¥y X7 ERITHT S ¥ #E{bc-Src

A anti-GM2  anti-GM3 B AWT ASD
P mulgM  oviB28)  (GMRS)
AWT ASD AWT ASD AWT ASD Anti-c-Src
Fyn
€ (59kDa)
Anti-Fyn
Lyn
€ (56KkDa)
Anti-Lyn
Yes
o € (62kDa)
Anti-Yes|sl

Fig. 4 SFKI(CEAY B 4&5T
A:GM2 HZIEERYIC & 1F B SFK DigET
B:AWT & ASD (8113 SFK #IR & > /X7 B D&ET
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DEIE, AWT TldK2 - 72 (Fig. 6)o S 512, AWTT
3 Yt c-Src & GM2 DRI E LR & e dr o 72—77 T,
ASD Tid ) Y b c-Src & GM2 D Jta R ASH 72 o 72
LILFIEL T HARBE S L7z (Fig. 6)o

3.5 FERRED TOF MS T

INFTHAIL, cSrcld) VY —2IZEREL-GM2E
MEEHTA2HE2RLTE, 512, TNSOMENEM
TIEGM2 DIREFA AR L TS D0 %2 X5 72012,
TOF MS#%#HWTAWT B X WXASDIZBF 5 GM2 D45F
B2, AWTBXWOASDE D 27 4 » IHERE %
Folch iz & LT L7128 2 F ik L. TOF MS/#
Ma2iTo720 WAFVALCM2IZH ST B0 FROE — 2
X, AWT &L ASDBTHRER UTH D [FW—DBRHiBEH
ETHRINTWLHEREL TS (Fig. 7). T4bbH

Merge
s

AWT

Bar, 50pm

Fig. 5 HAEFHMAF AV LEDFORTERE

A:c-Src & GM2 DETEMET; (@c)  AWT#IBE (LEE&). (df) :
ASD #if (TE%). (a. d) ¥ c-SrcHfFIC L B4E. (e) @

GM2 HifAIC L B EE. (c. f)  EREhEER.

B:c-Src & Lamp-1 ODETEMRET: (a-c) :AWT #iE (L&), (d-f):
ASD #f2 (FE¥). (a. d) :#ic-SrcHifFICL 24, (b, e):

#lLamp-1 LIS L B %E, (e f) (1 EREHEEER.

Bar, 50pum

TERSE IC L BB T FIVA LD A HZ X LDARER

PRI & 1. KILCL16:0~C20:0 Td % FAsbh o 72,
CORRIE cSreDFEHRWHALISHEEZ TR DD
GM2 DN OE TId % <. GM2OBF 2 EMTDH 5
FHERBETLHDOTH S,

4. £ &

A2 T~ 1%, c-SreASGM2 & kb g 2 4ih 5.
c-SrcAAGM2 E MEAMEH T2 H 2R L7225 gy vy
— A ZER L 72 GM2 2B ¢-Sre L M EAEH T 5 3% 0R
B4+ 5H0TH5 (Fig. 1 -4). F72. cSrc & MMEN
GM2 DNt % AT o 7245 R c-Srcld. GM2 L kR, Vv Y
— L~ —#—CDI107a/Lamp-1 £ 4 HFEL TV L HH2 b
Pole T, ASDTldc-SreA) VY —AICERE L
GM2 L RFEL T B FHERTHDTHS (Fig.5). &5
12, VU Y #1bc-Src b ¥ 72CD107a/Lamp-1 & GM2 & 1L )5
FELTWBEHED LD 57225 (Fig. 6). =N 5 i c-Srcas
GM2 L HEAEM T 2 FH ML I N2 FHERE L T b,
72, BEICEHRLEZGM20 1 T I NI ORI 5.
ASDIZB 2 R R I3 T—HWTH 23 5h
o7ze T, HEREORIIMRHE & 3R L BEL
72 GM2 2SHIBEIN ¢-Src D %8 & H LIS D THEETH 5
HERETHIDOTH S (Fig. 7)o

Prinetti 5%, 7~ 27V & ¥ FHHIBLN c-Sre Z i $
HEWELY, T80 513. BRBIREHESO 2714 ¥
THENGE D A DHNEN SFK Z G b S € 5 A TE % &
WHLTWwAY, R 513, SFK O Yes DiETELIC I
WML 7Z-GD3EBR L TWwWAH2HE L7 rid,
GM2 A3HlINEN c-Sre LM EAEA 3 58412, BRICERH L
HyZUF Y FIZMREREZT TR, VY Y —20kk

Babr., 50um
Fig. 6

1) Bk c-Src & GM2 DB TEt&st
(a-c) : AWT #f2 (EE%). (d-f) : ASD#fE (TFEX). (a. d):
MU Bt c-SrcfRiIc L 2RE. (b, e) : i GM2HLIKICL B

Z&E. (e f)  EREhEER
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|
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Fig. 8 UVVY—LOEEFERED >N T FIVEERE (ASD EFIL)

ZHDETIVIE, AE S L U Kawashima et al. J Neurochem (2009) D&
BEEICERL =, MIEKRED GM3 I£ EGFR D5 K ERFZRAE % NiEM
{EL. E5ICAKt ERFEMEEE BB, ThSDOEEIZ, MBEKRED GM3 (LY
ZR/1E (EGFR X FGFR) W AREMHEEEIh, —ATU VY —-LIZEREL L
GM2 IZ & W iEM b E /- c-Src i3, B FHIVEERERIH L. BRELT
MITIETERE A E S N B, ThONDBRIGFERE. HICH T UL FOMAE
REICB I 2EERFZREOT 7Ly —E LT, S5ICHEELED M
NS T FINREDT I T AN—2—& L THERETA2EERL T3,

A NH 2 FIIBI B c-Src % bIGTIL S FHER L7z, THERRE XY VY — AR L VD REZT DI E N5,
I, A7 4 yIRERESHEERED ST TiE R L. YUY —=AITEEICERT AFIE v, LA L, A 2H
B HREOBIREAREH L TWD AT 3 T ORI & W2GM2 A Y 7 F Y F—=V AEF N7 A0 5 HEEL
BYTFNVEMETELHEERT S, WHEIZ. X714~ 727 A MuH A ME SREENIRKBELTYS720I12
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GM223) VY — MR ELEETERLTCLES, Dk
DENRS, Fr7)F Y FEEROESVICX DR
cSreD XD By I FNGTEMEMEH L, Zhziftkit
SELHENPHRLFERL TV D,

F 72, AWT & ASD [ TGM2 D R IHRSE £ 122257 v
HPWPS DL o770, BRLAZGM225 c-Sre~D ¥
7 F OV OAE IR R I EE T R wWHEIVRE N,
ZOFERIZ, ARSORMLZT 7 ¥ vk5 3 FELyn
OMESERZIRBOE SHPEETH 5 L v ) #il & i
s e ole ZOEWIEBZ S L, HIREIZHRK
ELTELSNEIPDOEVEEZOND, T7 M VET
I FIEFHRERICBW T VA v OSRAEE LTl X, 7L
H Y ERAT AETLn 2T 5%, Zhica L.
ASD T, VYV —AICERHLZZGM2I2L D, ¢SrcidV)
Hy FERET 2HEL CHEEMIEE LI YD, T4
bbb, ZEARE UTHERETAMIREICX ., RNy Rk
{LRER OWEEA IS R kfr 55— T, HERMLL
PR 5 D > 7 F VIEMAL TR E IR TH
LHEERLT VD, G4 DBIZEL 72 ASDIZB VT,
ERL-GM21C X 05l 7 F Vit bid. Prinetti &
DL LU BHETH B EEZ 5N D, SR L7l
B GM2 & c-SrcDMHEAEHIZBZE L EEN LR D EED
NBDB, FTRIGANZVDEIBRT I TT =0 THAEL
TWBIHEED FrcE 2 b b,

AREFFRICE ), o7 F Y FOBERIC X M s
T FVHEEALT DA AN S 0L 5720 2 ORMIaRE
M. ZHERZRETLLOTIER L, TMEREOEM
AdH ISR E DAL S BB S 7 F v asiE R LS 5 F
RTHDOTH D, THUTHIIIHIC LIRS L e\ Fx EIR
ThHD, HU TN F Y FOMI X AR GRE OGP
DUHETHIFEDLRBL TS, LoT, Y7+ T K
(2 &0 R OGP 2 TUAE S 5 HORETH S
EEZOND, LS ZRRET 57201213E, M
ORI D BELZRN T LEZONL 2D, 5HI O
AR AR, IEHRICRE SN A HE T 5,

TERSE IC L BB T FIVA LD A HZ X LDARER

(51 3Hk)
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Versican is a chondroitin sulphate proteoglycan that is present in the dermis of the skin as one of the extracellular
matrices (ECMs). Here we investigated the role of versican in the maintenance of skin integrity by examining how its
expression is regulated on wounding and skin aging. On skin wounding, versican expression was transiently upregulated
in the dermis and gradually disappeared. In the aged skin, versican was almost absent from the upper dermis, while in the
reticular dermis more versican was found associated with the degenerated elastic fibers undergoing solar elastosis. Versican
is considered to play a role in skin wound healing and also in the age-related changes of skin texture.

1. #&

Fe 8 AR & > TR E T HA LB TH .
ZORMEIZQOL % b LD %o S ICEE A O 1
Bk 722hE LT ERRTH S 720, EEAII < b
Vv 7 ADOMEEALITBILEREL X 07 Y F 24 V2 7
RORIBIZBVTEERME L LD 5,

BEORY) 2— A &2BETLHMEN~ M) v 7 A5
X, 35— YRR E OB S 0 1E 4, T E
TEHTVHRT)AYI )TV B hA, TUuTEF T
) A ¥ OHT b B SR DS B  B N — o
HFay FuAFURBHEESEAL, FoeTray
B I A FO S L DD, HEOKGREER) 2— L%
BT 2 FCREAREEHSTWL EE2 b b, 70,
BUEIAAET 25— ¥ 4 o DO MEEAI 2 0 b 0 %2 I
D% MUNERIEE LT, MO~ R v & A AR R
viability Z#Ei L TW AR H 5 o

I PIIHE BTN — 3 I3 BIIREIL 2 & O A HRZE
LIRS & OME AR SN TB Y, EEMEE
HEAIILC 50T 2 A2 BB S hcw s g
BB B8 — 3 7 (X SR 0 JEE G & LR B e
microfibril FPRIZ 534 L. F 72 BRLFMMNIC BV Tl
FAOKEL ORI G LTV A EAHESNTHS,
H Y HEE DB I B W T N— A vase 7 a Vg
L DOREEEEE o TV D Z & H Hasegawa H 12 X ) B S H
CERTBY Y BB XY N— 2 T ERE LA
LTV i AR S LB o

il

Changes in versican expression in skin
wound healing and aging

Eri Muroga

Department of Dermatology, Kyoto
« University Graduate School of Medicine

FBAIZZON=UH B L, RS BT
5 Z O, AlEICB T A RBOE. B X OINRE
1t & DBEEHZE L 720

2. ¥ B&

2-1 EUSEEICHITZIN—2ACOFERZE

C57BL6/] %7 ADE M 2 BBk, lem RO 2L
JBEAI 2R, BIEEZRY ZF L V7 4 VA THR#E
L7 1H. 2H%. 3H#%. 5H#%. 7H#%. 10H
B EHMRE TR, 4%/859 RNV A7 IVF FISTHEE
#5774 VUIR B LTz BXT 7 4 U iRbi~ 7 AN
— ¥ h PR TR, HORBMEE TBIZ L 72,

2-2 MEGICETEN—2HCORRZEIL

10382 5 705848 X T oLtk o i KA B2 IS 0> 47k
O TAEARZ V. IFREIRD /3T 7 4 Y UIF 2 /FR
L7co Biso 74, BEIODHA—F7L—T7128ko
THEEHALRE 2175 720 70y F 2 7%, YT AE)
yua—JFihie b= A YR TR A, Bikh
TOTO 312 THrw, HOBBAREE TBIS L 72

3. # R

3-1 (1)

JERME TR CIX B WP & BILHO A N— H VITRTE
L. BRICIESE SN h oo ARG, N—vh v
DFEBDAME RO BRI IMBL, RIS L, 5HHE~
7THHICERKE R o720 ZOBEL KA L. £ 2HMT
WL,

3-2 (X2)

1978 20 TR FE T AR D & 5 S 7= #855 20 5314
Ay P = BREBETETRATY 2, 3THELHET
VTR v ) B R AT 19 LS LR L TR 5 B
solar elastosis DUHFE ) HBSA LNz DD, FEMERHE A v
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5~7R#%zE—7 &L TRAIBEODERXEICHEV Y JFILHEESI NS,
v RENGICH T BN =2 O RIBOREHETE

L

e LN L

MARMER Y NI — I P REETE TR, 37TRLMETCIREREREDMMEIRMERS 19RICHE L TREN A5 0,
solar elastosis DIRE W HFHSNBZH, Xy NT—JIEREETETHHL TWV3, 76 LM TIEIRE IEFIEIE
L. ERREOHEMEGHIHEL, BRI AbN 3, PED SMIREICHNE(LIC L S solar elastosis HHRIX

ICABN D,

M2 b MEEEENDIZRATAH - T7r - F—V o3, BEREIRETREESI NS,

P =2 EREET £ THM L Tnize T6RMETIEE
FATTHAL L, BERRE OMERRAEANE I Ly ket hs e
bhiCTwiz, F72. FREISHIRBICHEELIZL S
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In this paper, we propose a skin-type tactile sensor to measure a micro size texture of an object by scanning its surface.
The sensor was composed of two layers with different stiffness, the surface layer with highly stiff and bumpy surface, and

the inner layer with low stiffness.

The bumpy surface structure of the tactile sensor, like the finger prints, enables to detect the micro texture by scanning.
According to this result, we designed and fabricated a tactile sensor and confirmed its sensing characteristics by scanning

random texture patterns formed on a silicon wafer surface.
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Striae gravidarum is one of the most common problem during pregnancy. They are linear lesions frequently found on
the abdomen, breasts, buttocks and thighs. They are often accompanied by a reddish purple color during pregnancy, loose
pigmentation and become atrophic in the long term after pregnancy. And striae gravidarum, especially on the abdomen,
is a cause of cosmetic concern for pregnant or postpartum women, who often attempt to seek various expensive and
painful treatments even if such treatments are not effective.Therfore They attepted to prevent for striae gravidarum. Striae
gravidarum is reported to be able to prevent it by keeing moisture for skin. The purpose of behavior of using moisturizing
cream is to increase the amount of stratum corneum moisture. But it has not been cleared that relation between presence of
striae gravidarum and the amount of water content in the skin. Also, during pregnancy, estrogen that has the moisturizing
effect is secreted voluminously. Regardless, the striae gravidarum is caused.

There are no relationship between the presence of striae gravidarum and the amount of stratum corneum moisture. These
results indicate that behavior of using moisturizing cream for prevention of striae gravidarum would not prevent for it.
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The analysis of drying on skin during
pregnancy. What causes the dry skin ever
when estrogen is over-secreted?
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This study discusses the makeup culture of teenage girls in modern and present time, and that we make a clear the
history of the teenage girls makeup culture and grasping the present condition.

Firstly, the study analyzes the articles about advertisements for makeup in Shojo no tomo, which was popular magazine
among the teenage girls during WWII. Secondly, this study examines the advertisements of Utena in Weekly Margaret and
how the concept of the beginnings of selling kids cosmetics influenced teenage girls.

The study finds that teenage girls were said to making "new girls administering to nation" in 1940s magazines. However,
the advertisements weren't written to "new girls". It finds that makeup culture during WWII had a few difference points
between Shojo no tomo and some cosmetic companies. In addition, it changed makeup culture of teenage girls that cosmetic
companies sold kids cosmetics. Advertisements for kids cosmetics described real life images of teenage girls. It means that
changed the vision from a longing for adult to a longing for the same generation.

Thus, this examines the history of makeup for teenage girls during WWII and the beginnings of selling kids cosmetics.
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This study aims at revealing the ways how the make-up culture in contemporary Cairo shapes and reshapes female body in
the region. By considering make-up as an everyday practice that curves the notion of body and the consumer act that shapes
the story of self, the study seeks a platform to examine bodily practice, make-up in particular, that connects the individual
reasoning with the social situation. Female body in the Middle East has a history of being an icon for its cultural essence.
Female body or the absence of female body from the public was considered to be the proof of the "suppression of women by
men" that represents the area's backwardness. As such, symbolic, as well as physical absence of female body has gathered
the academic attention, and many studies were conducted on veiling. However, by closely examining the previous studies, it
became apparent that they have common problems: relying solely on ideologies such as Islam and patriarchy, and the bias of
viewing female bodies that only considers its sexuality. Such cognitive framework places make-up as oppose to veiling, that
prevents to understand the current phenomenon in which more and more women wear heavy make-up and Islamic veiling at
the same time. Instead of deploying problematic frameworks from the past, the study examines the phenomenon by grounding
on the empirical data gathered by the author from the interviews and participant observations.

The findings from the life history of female teachers in their 20's working in outskirts of Cairo indicate that those women
did not problematized their make-up activities, despite the fact that they have been reported as a "social problem" in many
mass medias. They were well recognized the negative connotation of make-up, and they were well aware of the Islamic
logic that believed to condemn the act of make-up. But they did not relate those negative discourses to their own behaviors.
Instead, they and their parents both recognized make-up as a sign of progressed and wealthier lifestyle that those women
have acquired through succeeding in the school education. It suggests that they have embodied a particular modernization
ideology that had been advocated by the government to mobilize its citizens and represented act of make-up as a sign of

modernity.
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In Taiwan, as women over the age of seventy traditionally do not wear makeup, they respect the natural complexion
without any cosmetics. Women who are in their late thirties or in their forties do not pay much attention to cosmetics or
they even lack the confidence in making up. It may be because they have no excellent home education on makeup. Another
reason may be that they lose interest in makeup because of the hot and humid climate which may damage the makeup.
Consequently, they turn to emphasize skin maintenance in order to be in good complexions. For example, postpartum women
may take in sufficient nutrition and have plentiful rest to maintain their physique with rosy complexions. By contrast, women
below twenty are sufficiently informed with various sources of makeup information and generally tend to put on make-up

with better skills.

In this article, I conclude that women over thirty-five years old believe in natural beauty without any makeup, and their
attitudes towards makeup differ from those of women below twenty.
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Cosmetics are often used as a tool to enhance self-esteem of young females. The present study aimed at clarifying the
neural region mediating the enhancement of self-esteem by make-up. To achieve this goal, the present study measured
event-related potentials (ERPs) elicited in late-adolescent females in viewing normal self face and aesthetically enhanced
and degraded self-faces. Aesthetically enhanced and degraded self-face were synthesized on the basis of pictures of the
participant's own face using computer graphics techniques. Additionally, we also examined the relation between observed
neural activations and the participant's implicit self-esteem. Implicit self-esteem was measured using standardized implicit-
association test (IAT). One advantage of IAT over conventional questionnaire method in measuring self-esteem is that IAT is

less vulnerable to intentional fraud by the participants.

The results revealed that the amplitude of ERP component called N250 increased selectively for aesthetically degraded
self-face. Furthermore, increased N250 amplitude towards self face was linked to lower implicit self-esteem. Taken together,
these results seem to indicate that aesthetically degraded self-face is particularly ego-threatening and embarrassing for young
females. Furthermore, these observations leads to the hypothesis that one function of make-ups in females is to protect
themselves against ego-threatening effects incurred by aesthetically degraded self-image.
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B, PR SNEEED, HAOBNPRT & o7z KA
D FIDORY Y THRDLZTHRCHETHZE T
Holze BB WOPOFHBIFIZIIM A STV
S ZHEBOBEERE E S TWLLEAED. EHO0H %
IMLLTHERSNMGErEZRIET 2 L) BOR L7z FEhk
T &, AW (Self - Friend)x /il T. Normal- Attractive-Unattractive)
DOFF6 M OHEMRAT V7 LA BRNEFR T, £90 T4 7
RENT EBNIA TNVIE6TO Y Z I3 TEY,
7y 7 MEEKERD - 72,

2.3.2 HEEEMBBEOFHE (AT)

IAT (Implicit Association Test; Greenwald & Farnham,
2000; Pinter & Greenwald, 2005) 12 X % W5 BRIy H 2.0
BRI %2 F20E L 720 REBRTIT 2o 72IATIE, TH
—Ew] [HG—RW] &) B O TE 1 4508 %
WETLHEDTHbL, FEEFTIE.[HI] (THES 2 HEEE,
[Rw] [ BB 2 HEh2SH T h s >~ & A
WCEREN G, [AG] ICHETZHGEE TR #a%
ETHFRICH AR »CRIST A% (THS—RWISM)
& THS ICBE s 5 HEEE [Hw ]| &L £ HEEIC
FURSY Y TRIST 250 ([H5—Ev] &) 025104
THROLKH 2 {2 L7z HELLAYRW, $74bb [HS

ETEW] S iENMmuERRIZE, [HHh—Ew]
EMICBIT B E25 THG—RW] FHICHENE %5
ZEDMSNTWS (Greenwald & Farnham. 2000),

2.4 9%
2.4.1 EREEEA

FRY BN S IIZEEGLabY 7 b7 = 7 & W72,
01~30HzD/NY FISAT 4 VE T/ A A%RBRE L% IR
BB 7 —F7 77 ek L, WHEOEEGT—% %
Fio, FME/RATI00ms Z X— A5 ¥ & L7zME¥Y
WP ZAT, BRI BT 2 HLMEEM K2 JH L7,
2.4.2 HEBNBED

Wl o SUGIEE % Revised Scoring Algorithm (Greenwald,
Nosek & Banaji, 2003 ; Karpinski & Steinman, 2006) {2 L 7228
> THH L BB A ELL O S (TIAT Score) & &AL L7z,

3. # R

3.1 EREESEM

B AN IR AR T AL Fk S N7 R B AT O AR P
R 1IRT. FATHRZEICHE, TS5/ T6 M Ed 3EMRIZE
BN 5 FG BT 2 AT o 72 B
PR 1% 140 ~ 220ms (B 2 vl & LT, B0 B Ry
BB A N1T0DSHFE SN L. S HITNI70THE T,
BPR R $. 250 ~ 3207 £ 12 B M R 4 N250 25 1 52 S M B
N1701%. ZHRIEL O Z2 R FE B O BT, N250 [ Bl o
B (familiarity) OUEICHEE L T ESbNTw
5o €T, LFTIE, MRLIEERICB VT, Bl
VB IR D S AR % BGES 5 72 @12, N170 ) U N250

IR % 2P ¥ (Left-Right) X A ¥ (Self-Friend) x hi L.
(Normal-Attractive-Unattractive) ¢ 3 7GRt 43 % 47 12
LD GH L7ze &5, Wil eieE & v T 2RER (Left-
Right) x A% (Self-Friend) D %412 817 5 M LALEE D
%) ® planned-comparison % F i L 726

3.1.1 N170E%

N170)8& 5 TH BRI I BV Tk, OB TaEEE IRV
ZENL o7 ps>100
3.1.2 N250H%

SEIH ORER, EEROERRSGEZ 5720 F (1, 9)
=15.07. p<01. %72, Friend 112X Self 5 THRIFE AT
WK LMEINICH > 72, F (1, 9) =367, p <.09. Ml 4% 2
% JH v 7z planned comparison iz X V., SfERICB T 5
N250 3R D 7% % Mg L 7245 #. Self-Unattractive 524 C.
Self-Normal = {12 Je A E AT N250 HRIFASHE K L T 72
ZOMOX I TIIABEEITRWIZEN Do 7,
3.1.3 EREBEEMRS EITHEEE OREEN

HLEEBM D & BRE OFFE) - IR & o B
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E il
g LA
2 | Ve \ -1 microV
g J E\m
£ 5 o

M1 BEEICHIZIEREESAER

PEZMEEST 572012, TATIC X ) @2 b L 22 B 2Ry | 24
Arky N170 K OVN250 145 TH SR I & o HBE % 55097 L 72,
N170 O TH ARG &« ATEIIRER & O MICA E AR v
BENGHolze BB 5 N0 5 HIEE . IAT
W& D e L7z BE B0 H B0 & o B 2 0 L 72 3
Self-Normal 112 813 % 712k > N250 55341 & B B/ 1Y
HE.LEDOMICEEZAOHBENA L L, r=-0.72,
p<05, ZALIE. BEERAY H ELLAME VT &, N250 B4R 1R
KT HIERRBLTVD, ZOMOSEHTIE. 8
MBI RWZE SN h o7,

4. £ &

ARFZETIE, HEZXEEZ MRS, BOHE, ALWIZEL
CL7ZHUH, ATIICELC L7 3 OHE % Blgth o hitkig
WEZEH L 72 S S 3 o B GBI 52 T O B AR HE T
B, HEW®R - BELLE BT 24T & O B2 #
AEg % 2 & T ALBEATENC & b 7 ) BNERREGE B S OV H 2L
OBEALEH ST D EBRHREOELHNTH 5,

AT ORGSR, HIFFE R 250-350ms 12 4 S 5 7 A C AL
Fh 8B N250 /- RIE DS, Friend £&44-12%F L C Self 44
WZBWTHRT MR S N7z N250 IR IR & DB
B E R L2 i gE Tk, RN ISR LT N250
WA IRIE DS R 5 2 & 25iiE ST b (Keyes, Brady,
Reilly, & Foxe, 2010; Tanaka, Curran, Porterfield, & Collins,
2006) o ARFFFEDIRIE. 1S BATHFEARIE S 5 N250
WA ORI EFRE BT 5,

HEREDFE R %E A D L, Self-Unattractive FfFi2B v
T, Self-Normal 512 b N250 B /3R IEATE B ACH K L

T\Wioo FEBRIZFEM L 22RO L 2 Biatko
FEMYFEE T, BBRE X Self-Unattractive 51 0 B i {5
WZHR, Self-Normal S QBB IZ0 LT, HEIZEW
BHEH5ZTW2, LA T, ZofEE, BiThieT
TR ST B N250 B 530S BT % BE I 5 0 s PE#h 5 A
SHWT B Z Lz v

Self-Unattractive & {12 35 1F 5 N250 & 43 3k 5 O 45 54 19
WMRORNZFET S L WEEZA, —2oREiE LT
. BHMER R ORICPE D BB E K OV S &S (social
emotion) DZALASN250 K2 % 5- 2 72 REVEDSE 2
LN5, IATIZ X 0B L 725 2RA9 B 250 & Self-Normal
ST BT B N250 B 7 RIE & ORI A E R B OME R
SNz, AEAEILELZVDOD, B L72TXT
D Self 512 BT N250 B 734k & By BRI H 20 & 0
MICEOMHBEARI SN, SO DORERIZ, WEHREOmE
R H B O 2 KB L C H CEEBIEE T o N250 JRIE A
MRS HWEEZREBLTVS, TOHMRICEST L,
Self-Unattractive £ 12 315 5 N250 % 73 D HE K&, Ak
DHUA A=Y XD dHLL-HCHZ AE L NBOH
BOMETEZRBL TS EEZ b b, F72. Takahashi
5 (2004) 13Y4#% (Embarassment) % & U % K8 o 781
RIS SIRIE S % L Wi LTV B, B ETOFGH
HEMDAD S, ZOFAERIZOWTHmT 5 2 &ITI3HE
I B UHEDD B H RBIFEIC BT B N250 K55 D L f%
A&, RANEEHDE & D= FE TS &, Self-
Unattractive 512 381 % N250 Be 7 O3k iE. AN TR
M S N7z BT & Bl i IS B AR % 45k, &
O, ZHUSHE) FBEEREB) %2 KWL TV 2 TR S 5.
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5. # #&

AT, HELEE ML, ACOB, A TIZE
L LZZHECH. ATWICHC LA CEZ B h ok
RETRED 2 M L. LREATEIC & & 7 ) i bR AE TG B Je OV H 24
DOZALEMGE L 720 ZOfE%, 1) N250 B dikiiAs, A
TRCEL T 3Nz B OB LAFRMICM AT 5, 2)
H O 5T 0 N250 B 3 3R I ASHE R H ELL O 8 S %
ML CELT 5. EOFRMAEE.

Tlx. I, (LHATEOIFICEH L TED &
VBREEGZ)BTHAIN? Lk L7z X H1c, Bl
B <N S s B B L N250 B AR O B K % R
LCTWwWi, 513, N250 A RIEOM KIE. KRN H L
LDOKT RO O SMEE (LK% L) ORBRICHES L
TWBNREHENREZ Sdzs L72h > Ty HELMEICE 5
Tid, HOHEZSRWIEY OFELE2Ho T wn &5
EDbIFRE%LHEKGR (ego-threat) I V1525 EE 2
bNbo THICHDC L, ALHATENCER Y 32 T2 R LH)
WO—21%, TD L) R HEREBREBROBIEEIZ S 2 & IE
b, AWgeix. ®“IEHRY (late-adolescence) (2& 72
BAEMAL M RGICER L /2o SH%IE. RIFZE T

L7z G 54 02U, BEPREALRIEEBIEZH 5.

£ 0 AR ORI 2 RIS, AROTEEERY & ALHAT
I X bkRE - AELLOZR L E ORENEE B LT ]
TETH S
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In this study, a new image processing system was developed for evaluation of cosmetic efficacy of facial makeup which
is very important to make better feeling, to evoke mental relaxation, to increase positive attitude, and so on. Use of rouge,
eye shadow, and face powder makes large gradation, shade increasing, remarkable concave-convex figure on face so that
facial expression may be recognized to be largely moved in the visual cognitive brain system.

Facial movement was obtained by using optical flow calculation algorithm to identify the direction of facial movement
of various facial expressions. The optical flow indicates apparent velocity of moving object in two image sequences. Affluent
quality of facial expression after makeup was evaluated from inspection of degree of optical flow and also evaluated effect
of the facial makeup in comparison with those before makeup in this study. As the results, optical flow analysis of facial
expression showed that facial makeup brings pleasant outward looks widely and great facial neural- muscular activities

affluently.

1. #&

MMbRERE TRl id, BLVWEREEZ LT L, #
R LFIRELROZ L, BIFOENSEZ/LI LR L,
ML o TRENPOZMINERIEE S0 TEERE
HATH L S o TX v, FhUE, HICHEW R HBEICHE %
H25720 T MENGELZACTA T 74 2R
TEHIRRICZ ), NI 2=/ —Y 3 vizBnT
KGRI EELEREFO, RIFE. TOAOEXOH
% 6T ZDREORFMIRERL HRIRE S T2 bHERRRICT
/) UN= NV EiELE-oTHMETHRL LTS
LX) FEBHER I NS ST D
HbHo G HFETIHA, FBIMICRMES N REENLOE
S B NG Z B R RIR & 8 IR LI siX
LhnwtEZ NS,

RWFFETIX, TERDSHEBOREZM, & JICHmM
FRIRE &\ 9 IRRB I U CRBEERNS OB RIENT 217, &
15 BB 2 WFERATF 751 AV 72— (Optical Flow :
OF) FR¥ % RT3V~ 2 ALRERI % 0 £ EB O
FRATICHE L. LRI X BRSO BN S 2 F T T4 AV
Ju—CREERE L L CERILT 5, TOFETIIEK
MOBEFEERE L MO T2 LR ThHD . £
TR 2 FRIBOB X AR MVETHFRTE, Th
NN 8y — V ZRT I LDTNEETH S, OF I
BB IR OB (2RI BN ) L REMAR (7 1

il

Evaluation of affluent quality of facial
expression under makeup by means of
optical flow analysis

Haruyuki Minamitani

Chitose Institute of Science and Technology,
Faculty of Photonics Science, Department
of Bio- and Material Photonics

— L) X o TRESNDSDTH Y. fito TILHES
X BRA, OF TR S M 2 KIFEEmOKE 125 <
BBEL ., A DBEBIIIE T 2 RIEORKE SR80S
HCMHET2bDEER BN, £ TARIIETIE, £lb
SR IR o> I TR 5 - A B T A R SRS T e V8
NVETFHX T THBG L, EHEIIIRICHN L TBRT L —
2 ST (B2 RO SE) 2479 S &1L D R
fLOBE N7 MV (OF) ZBFEHEALTHMB L, REOK
ESEERLTLP CR—ADHEN VAT 22 KT 5,
I HWT, BALBEER, A OfLBEBII L OBSE, B
O (EfR) . BLA BEE. &Y, B, M, BRERES
FARFNHIZ BT BALHEDOM R & E ARG § 5. X
7oy WL OBRILY % EOSRFHLEE, B - T VDL
BEA =27 R NEY) X =7 IR SN BLHERE DR R 2
FRMIERILT 5 720D R 2 G 5,

2. RBFHE

BRFNE O FEf 2 R B 2 b3 2 I iEE o »
DREN B Do HEIZEBEDO~—H — 20, @Y%
Wb & T — 7 —OMEOBE) % BT 5~— —
AL BT LN — U RBEENCEGE L. BHENEB) I
VBT LY = OERT WG T, REDOEAZA
ZEHIT 2 €T LSy — gk, BRIGEE 2 7 A
AZ THIR L 7B ICHOR BN 2 il L. Z ORI OB
X ZAET A W{GMEE, L—F—2F ¥ F—LEFTF D
ARG EMAEDLELL Y VT 74 Y FIZX B 3RITILIRET
WEOIBH DD D, T2, N OFESEZ 0 LEEA
A=V ERMERT Ao e LT, 3KILEFTNVE 2K
OWBHIHKET L TIAXY =T L—2TERH L0 2D
FHERIIYEC2—5 574 7 ADONARXEHE TS &
FHME L TR0, RFEOREEM O X 9 I2hED
IR BT B AGREE) % Bl TS A Z L IEWEETH B,
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Wi 0 A~ — 7 — BRI P BRI X 2 AT ik
T TF-BOABHE TR AR < 1 IGO0 A — 5
—OWRHZET 2, 51T, BRE S N2EB.0 A O HKIFH
BESIESNL T TH D, BT LSF — U FgiERL
YIUT A VT RINR L EEELEE L, WEEER T
A MECTEEBINIIIE S 2 WEEZONL, ZHITHL
T A 1 REOMHTH L0 72 5 F O Trbi,
Mz T, HEkd 2 VSRR - A4GEEE R EOR
RN HHO RN EEEA L 7T 4 AT a— 8 LTH
X IR N, RIERITICIEE - g, FEE, K
JE, IR MAIZBOWTHZZSZNICESDDEEZZ BND,

774 AN 70— (OF) &IZBmi{§hoEsimkor
BR7 PVERTEDOTH Y. Fig LIRT L 9 ITHS 5
5AHCE B EEBRIEICB W TR OEEEE S5 — ¥ Hok
JEERZER B Z &R L ERE (x, y) 25 (x+Ar, v + Ay) ~B
B L7295 EMEMY — U AELL TRV Eh5
WAL Y D,

I (xy, t) =1 (x+Ax, y + Ay, t+ Ab) (1)
X Q) HEB%E (6, p 0 FAVICTAT—EBRHT 2 LKA %
%,

I (xy,t) =1 (3, 1) + %Ax+%§Ay

+ %At+0 (Ax, Ay, Ab) 2)

72720, O(Ax, Ay, AD) 1Z. Ax, Ay, AtD 2 RV EDIET
H5bo

O(Ax, Ay, At) 28T % LEHHEEDSH AT 5729, O (Ax,
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Fig. 1 ZEEMAEDZEENT b (Optical Flow)

Fig.2 #HBREORBEHEZETAH X T TRY

ol dx, 91 dv, ol _
ox dt "oy dt Tor 0 ®)

Z Z T Optical Flow &
_(dx dy
(u, v) (dt'dt]
LU, ZEMInY 7 i EEAT AL & IRE R 70 G BE ) il %

o1, _o1 ,_aI
ax’[y ay’[t ot

LT Q) 2#HELBTE, KXDLHITH DB,
Lou+1I1-v+1=0 (4)
Z o Optical Flow (u, v) & Blyj {5 oo K Bl 0D 22 Y

EREICBS 2 isr (W) &2 BRFIT25DTH S,

L7235 T, BEIRDIEGETOEMBYARE 7L — A H

FE S BINCHEE TE L EZRLTVBED, 200

RANMOBE X7 bV (u, v) % —HICHET D201

Optical Flow ® 25 7 4 = ¥ M RTINS & 9

WU T oSt 223TT 75 v Y = OREREETH

LZLIZESTHEREZ NI ED (u,v) KD 5B,

2 2 2 2

COflFIGEMHE. AR EOBFEORE NS Vi
FOPLTWE", ThbbEBEHNRZ MVoZEMNEIE i
INTHBILEEL TS, UEOOFHEHT7T VT XA
7075 5L TPC LICFEEL 7,

FAFHE I O BRI G % TR - WA 5 72012
1GDOFYFNVEFF A AT (DV) 2 HErE oIk E
L B E O RFEE) & 8hil & L Ciigg L7z (Fig.2). 72,
FIGEE O RAT X T OB B m % KD 572012 Fig. 3 1R
FTEI) L 2ROFEELAMBEICHKEL. 1HOH 2T THh
L 7z0E T & e O B &2 AR e = 882 A 7 & -
RIVF U — g R I Lz, EEPROFEEEIC

I,

Fig. 3 TIBEFHIFOIEEEEG & AZAAIEEGZ R—
BEERNICEBETAVILFEL -V AT LA
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B S TARWIZE TI3 FRIFEBYIRE o IE T & A2 A5 T 0 B {5
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BH AT OWRE T % 1O 7 L — AW{RICEQTHl
BFTHWMGEIF LV T YATFATHD, W ATDLIRIZH
ORI, Mo 2B A4 DFFE 30~ 40° DA B 128
MECHET 5, Fig 4 123BOE T4 4 A5 THMEL 1
WA L 72IET & 224 T o BRIl S % 7R3 25, $ixffio 7z
< IVF ¥ — ISR LT oM I 5 0> 8 )7 1] A3 3 ]
BBV D, COFHMB AT LATHRONT:
PSR OB {512 %7 LT b [Al Kk 7 Optical Flow f#HT A%
mEN5,
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ZRL7ZDDTH b, g L7 FRIGED) 2 WRIS Y 7 b
SRS AL E LTF Y SF YL, Evbvwvy T 7
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VEMBEINCE T A AT THRIR L. BRI LT
FROT VT XL %GBT LBERT L — 2 REE (K2R
RS 2179 2 L2 X 0. HREMOBE NS ML
it (Optical Flow : OF) Z WY, CTHEH L. HEOEML

A EEICREE X R 72,
3. # R

TG LRI NS (RN % 282 L TR K
B CTOMBMGIIHT L THKR T L — 2 RS (22
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VLo BRI E B RATHAM 2 FIH L <. bt o3&
TEEB O Z ATV BOREEALIZ L b % S (LI OR) R
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Sensory input has been shown to regulate development in a variety of species and in various structures, including the
retina, cortex and olfactory bulb (OB). Within the mammalian OB specifically, the development of dendrites in mitral/tufted
cells is well known to be odor-evoked activity-dependent. However, little is known about the developmental role of sensory
input in the other major OB population of the GABAgenic interneurons, such as granule cells and periglomerular cells.
Here, we identified, with DNA microarray and in situ hybridization screenings, a trophoblast glycoprotein gene, 5T4, whose
expression in a specific subtype of OB interneurons is dependent on sensory input. 5T4 is a type I membrane protein, whose
extracellular domain contains seven leucine-rich repeats (LRR) flanked by characteristic LRR-N- and C-flanking regions,
and a cytoplasmic domain. 5T4 overexpression in the newborn OB interneurons facilitated their dendritic arborization even
under the sensory input-deprived condition. By contrast, both 5T4 knockdown with RNAi and 5T4 knockout with mice
resulted in a significant reduction in the dendritic arborization of 5T4" granule cells. Further, we identified the amino-acid
sequence in the 5T4 cytoplasmic domain that is necessary and sufficient for the sensory input-dependent dendritic shaping of
specific neuronal subtypes in the OB. Thus, these results demonstrate that 5T4 glycoprotein contributes in the regulation of

activity-dependent dendritic development of interneurons and the formation of functional neural circuitry in the OB.
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