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Massimo Pinzani, M. D., Ph. D., FRCP has been investigating the mechanism of signal transduction that results in
the formation of liver fibrosis. Since Okazaki invited Professor Massimo Pinzani as a guest speaker in the International
Conference on New Strategies for the Treatment of Liver Cirrhosis at the Tokyo International Forum in June of 2001, he
kindly gave us update topic lectures every time when he visited Japan. This time we have discussed whether cosmetic agents
may cause liver injury. In 2016 Japanese Government started the strict report system on the side effect of cosmetics. We
debated the cause including allergic reaction, T cell dysregulation and others, and finally we agreed the possibility of drug-

induced liver injury by cosmetics and the necessity of diagnostic tests for the proper treatment.
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Autoimmunity to the modified self : Breaking tolerance wit
posttranslational modifications.

Unmodified protein Carboxyethylated protein

Peptides from processed unmodified self proteins
are presented by MHC Il molecules. T cells with
high affinity T cell receptors (TCRs) for the MHC
lI-peptide complex are deleted in the thymus or
they generate Treg cells. T cells with low affinity
TCRs for the MHC ll-peptide complex may be
present in the periphery but are suppressed by
Treg cells.

Teells specific for MHC Il peptides from proteins that
are carboxyethylated can escape thymic deletion and
may clonally expand into pathogenic effector T cells
when the protein posttranslational modification (PTM}
-modified peptide is presented by a high—affinity MHGC
II haplotype, thereby inducing autoimmunity.

Carboxyethylated protein
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1 BEROZII/INVEICL S REERDOKIE (Santambrogio L. Science 379: 1092-1093, 2023)

Metabolic overload in obese subjects — Overactive nutrient- and energy-sensing pathways (mTOR) ]

Adipose tissue
Leptin
Cytokines
(IL-1, IL-6, IL17,

High caloric intake

’

High amount of
visceral adipose
fissue

IFN-y, TNF-a)

{
-

Circulation

& Conversion into T,
FOXP3

T oo cell

I VRS
S T

- Increased risk of
autoimmunity

Therapeutic strategies
Dietary restriction

kﬁﬁso acids + T proliferation (calorie restriction)
Glucose R - Pseudo-starvation
A Insulin @Hj@ -, (metformir, pioglitazone,
“-n\ ¢ IGFL @@ rapamycin)

FOXP3, forkhead-box P3; IFN-y, interferon-; 1GF-1, insulin-Iike growth factor 1; IL, interleukin; mTOR, mechanistic target of rapamycin; T, conventional T, Ty, T helper; TNF-c, tumor necrosis factor—c:; Ty, regulatary T cell.
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Nucleic acids have been employed as programmable building blocks in the construction of various DNA nanostructures
through self-assembly, which is based on Watson—Crick base pairing. DNA nanostructures with stimuli-responsive properties
have been used in various applications such as sensors, controlled release and delivery, and actuators. Here, we describe
the design and synthesis of a new reduction-cleavable spacer (RCS) based on a nitrobenzene scaffold for constructing
reduction-responsive oligonucleotides according to standard phosphoramidite chemistry. In addition, we demonstrate that the
introduction of the RCS in the middle of an oligonucleotide (30 nt) enables the construction of a self-assembled microsphere
capable of exhibiting a reduction-responsive disassembly. Since the preparation of RCS-based phosphoramidite reagent
for the construction of oligonucleotides containing RCS is straightforward, the RCS could allow for the introduction of the
reduction-responsiveness into various functional oligonucleotides and nucleic acid-based architectures toward therapeutic

and diagnostic applications in near future.
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Construction of stimuli-responsive DNA
nanostructures

Masato Tkeda
Faculty of Engineering, Gifu University
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Low molecular weight gelators (LMWGs) form self-assembled 3D networks via noncovalent forces, such as hydrogen
bonding or hydrophobic interactions, and they occur in a sol-gel transition in stimulus-response. As their various functions,
they attract much interest in the material fields such as drug delivery, sensing and tissue engineering. Amphiphilic
compounds are also assembled in various shapes such as spherical micelles, rod-shaped micelles, and worm-like micelles
in the solutions. Their molecular assembling behavior is useful as LMWGs and studies on the surfactant-based LMWGs
have been intense so far. An amidoamine derivative amphiphile, C18AOH, shows intermolecular hydrogen bonding and acts
as a hydrogelator. CISAOH hydrogel exhibits sol-gel transition upon temperature and pH. It is known that inorganic salts
induced the change in the aggregation of biological matters such as proteins and polymers containing amide groups. The
addition of electrolytes would be expected to affect the self-assembled morphology of amidoamine surfactants due to the
weakening of the intermolecular hydrogen bonding between the amide groups. In this study, we aimed to control the gelation
properties of CI8AOH and investigated the effect of the addition of electrolytes on the amide moieties. Focused on the
C18AOH air-water interface monolayer, we examined the effect of electrolytes on the two-dimensional molecular orientation
of the C18AOH monolayer. The gelation properties were also studied by powder X-ray diffraction and Fourier transform
infrared spectroscopy. It is indicated that intermolecular hydrogen bonding would be affected by the addition of hydrated
cations. It was found that the C18AOH fibril became elongated in the presence of MgCl,. In conclusion, the addition of the
cations which promoted the hydration to the CISAOH modulated the intermolecular hydrogen bonding of amide groups,

which is one of the driving forces for gelation and achieved the control of the hydrogel properties.
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Liposomes are microscopic spheroidal capsules composed of phospholipids, and they have been extensively used as drug
nano-carriers. Ideal drug delivery systems contain interacting groups that can respond to environmental stimuli. Light can
be remotely applied with high spatial and temporal precision and we have therefore designed a triphenylmethane derivative
as a photoresponsive amphiphile which undergoes photoionization to become an amphiphilic compound consisting of
a hydrophilic triphenylmethyl cationic head group and a hydrophobic long alkyl chain tail. Under dark conditions, the
head group of the triphenylmethane derivative is less polar than after irradiation, and it is thus sufficiently lipophilic to be
solubilized in the lipid membrane. We have found that photoionization of the triphenylmethane derivative induced fusion
between liposome membranes. Fusion between lipid membranes is one of the most important events in living cells for
fertilization, cell fusion, endo- and exocytosis, reconstruction of damaged organelles, and cell division. The purpose of this
work is to prepare photofusogenic liposomes containing the triphenylmethane derivative and to investigate the liposomes for
transdermal delivery sensitive to UVB light. The liposomes encapsulating calcein were prepared for characterization. The
encapsulation efficiency and photoinduced release were evaluated from the fluorescence of calcein. The morphology of the
liposomes was observed by using transmission electron microscopy. The morphological changes in the liposomes indicated
that UVB irradiation induced fusion between the liposomes. NR assay using HaCaT cells showed that the triphenylmethane
derivative in the liposomes was almost noncytotoxic up to a concentration of 220 uM. From the observation of LabCyte
EPI-Model treated with the liposomes encapsulating calcein, liposomes were permeated into the human skin model. We also

found that the UVB irradiation promoted the permeation of the liposomes.
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In order to elucidate a detection mechanism of photo-induced electron transfer (PET)-type fluorescent sensor for water,
we have designed and developed anthracene-(aminomethyl)-4-cyanophenylboronic acid (AminoMeCNPhenylB(OH),) TF-2
by the deprotection of pinacol ester (Pin) of anthracene-AminoMeCNPhenylBPin OF-2. For OF-2 the PET takes place
from the nitrogen atom of the Amino moiety to the photoexcited fluorophore (anthracene) skeleton in the absence of water,
leading to fluorescence quenching (PET active state). When water was added to OF-2 solution, a drastic enhancement of
the fluorescence emission is observed due to the formation of the PET inactive (florescent) species OF-2W or OF-2WH
by interaction with water molecules which has been determined by 'H NMR spectral measurements. On the other hand,
even in the absence of water TF-2 exhibits intense fluorescence emission and the addition of water to TF-2 solution shows
a negligible change in the fluorescence intensity. The '"H NMR spectrum of TF-2 solution without the addition of water
clearly indicated the formation of PET inactive (florescent) species TF-2H by the intramolecular OH:--N hydrogen bonding
between the hydroxyl group of B(OH), moiety and the nitrogen atom of the Amino moiety. For TF-2 the single-crystal
X-ray structural analysis as well as density functional theory (DFT) calculations revealed the existence of the intramolecular
OH:--N hydrogen bonding, that is, the formation of TF-2H. Interestingly, the 'H NMR spectra of TF-2 solution with the
addition of water showed the existence of the PET inactive (florescent) species TF-2W or TF-2WH by interaction with
water molecules, as with the cases of OF-2. Consequently, it was found that for the PET-type fluorescent sensor based on
anthracene-AminoMeCNPhenyIBPin structure, the BPin moiety is essential not only to active the PET in the absence of
water, leading to fluorescence quenching, but also to form the PET inactive (florescent) species upon the addition of water.
This work provides a direction in molecular design toward creating an effective PET-type fluorescent sensor for water as

well as a conclusive detection mechanism of anthracene-AminoMeCNPhenylBPin structure for water.
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Development of fluorescent materials for
visualization and detection of a trace
amount of water in products

Yousuke Ooyama

Graduate School of Advanced Science and
Engineering, Hiroshima University
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Fig. 1 Mechanisms of PET-type fluorescent sensors for
detection of cations: (a) PET active state (non
fluorescence) and (b) PET inactive state (fluorescence).
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Fig. 2 Mechanisms of (a) PET-type fluorescent sensor OF-2 and (b) TF-2 for detection of water

in organic solvents.
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~N (1) il =2.703A) 2T L T TF-2H O ARFE THIE
b5 Ehbh oz (Fig 3a)e 51, BT 5 TF-24
i3, B(OH),®OH#KE ¥ 7/ (CN) D BHEFHFM T
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Fig. 3
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O(2)---N(1) distance = 2.724 A O(2)---N(1) distance = 3.242 A
B(1)--"N(1) distance = 3.329 A B(1)-*N(1) distance = 3.224 A

(a) Crystal structure of TF-2 and optimized geometries of (b) TF-2 and (c) OF-2 derived

from DFT calculations at the B3LYP/6-31G (d, p) level.

O(2)H(2)---N(1) angle = 169"
O(2)---N(1) distance=2.703 A
O(1)H(1)---N(2)* angle = 168"

O(1)---N(2)* distance = 2.883 A

Fig. 4 Crystal packing and hydrogen bonding
patterns of TF-2.
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Fig. 5 (a) Photoabsorption and (b) fluorescence spectra (A*=366nm) of OF-2 (2.0 X 10°M) in
acetonitrile containing water (0.034-10wt%). (c) Photoabsorption and (d) fluorescence spectra
(A*=366nm) of TF-2 (2.0 X 10°M) in acetonitrile containing water (0.032-10wt%). Fluorescence
peak intensity at around 415-420nm of OF-2 and TF-2 (A®=366nm) as a function of water content
below (e) 10wt% and (f) 1.0wt% in acetonitrile.
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(a) Photoabsorption and (b) fluorescence spectra (A*=366nm) of TF-2 (2.0 X 10°M) in THF

containing water (0.022-11wt%). Fluorescence peak intensity at around 415-420nm of OF-2 and TF-2
(A*=366nm) as a function of water content below (c) 11wt% and (d) 1.0wt% in THF.

KA IR 3 2 IRBYAE % & A9 5 085 72 HOBFEOGAT A5 400 ~
500 nm (# e AN R, = #5420 nm) |2 3 L 72 (Figs.
5b)o OF-2 DO KGHEDOHEINIEEV, KT L DM
HAEMIC & 2 PET ARGV OF-2W % 721X OF-2WH %
Jer ("H NMR Ml 2 5 HEq8) 35 2 & T (Figs. 2a). 7 ¥
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FOTRTIZBWC, 7 ¥ b JE U EREICHERT 2 IRE)HE
AT B EVEEREE W=/ 415nm) 2R, E
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(a) Photoabsorption and (b) fluorescence spectra (A*=366nm) of TF-2 (2.0 X 10°M) in

ethanol containing water (0.045-10wt%). Fluorescence peak intensity at around 415-420nm of OF-2
and TF-2 (A*=366nm) as a function of water content below (c) 10wt% and (d) 1.0wt% in ethanol.
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(a) Photoabsorption and (b) fluorescence spectra (A*=366nm) of TF-2 (2.0 X 10°M) in a

mixture of acetonitrile and ethanol (0-100wt% for ethanol content) ; the inset in (b) shows the
fluorescence peak intensity at around 415nm of TF-2 (A®*=366nm) as a function of ethanol content

in a mixture of acetonitrile and ethanol.
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(a) Photoabsorption and (b) fluorescence spectra (A*=366nm) of TF-2 (2.0 X 10°M) in

neutral acetonitrile (0.032wt% water content) and in acetonitrile containing trifluoroacetic acid (0.2M)

or triethylamine 0.2M).
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Fig. 10 'H NMR spectra of TF-2 (2.0 X 102M) in (a) acetonitrile-d; with

0.013wt%, 0.036wt% and 1.6wt% water content,

(b) THF-dg with

0.008wt%, 0.029wt% and 0.99wt% water content, and (c) ethanol-dg with
0.272wt%, 0.387wt% and 1.1wt% water content.
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Fig. 11

'H NMR spectra of TF-2 (2.0 X 10M) in acetonitrile-d; with

0.013wt% water content, CF;COOH (2.0 M), and N(C,Ds); (2.0M).
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BMAPEBEEN L, —F, TF-2E# T, KOBEMI
L HENBEOLLIXITEA LR ON LD o725 Ko
T OMHEAEHIZ X 5 PET ARG (H658) KAk
ENTVWBEZ EDRbho7e L72A-> T, Anthracene-
AminoMeCNPhenylBPin 1# 3% % H 3 % PET & st &
YH—IZBWT, BPinld. KORLET T PET %Gkt
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H = AL ERIEMES 5 2 LT, B IEE R PET BB

Kty —DOMED DDA G Tk 2 Rt 2

T ENRTET,
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R FEE TR S N2 mREIcE oW T, PET A4 a
K v =BT & ¥ (TiOy) WA D B WIEKRY v —
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KR T BB EMET 252 LT #amhR R
HIET KRG ZEYRA Y P TREBIUCHIRTE#H T
& MIREMEOBIE A KD 72w, B 2 IZHEOGHEAKE v
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TiO, Z &t bkih (77 v F—3Ya v, HEETIEDZ Y —
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Fragrant products have been paid much attention to improvement of quality of life. However, their effect is often
insufficient due to flowing by sweats and short-term evaporation of odor molecules. We have proposed polymer ultra-thin
films (often called nanosheet) with a film thickness of nanoscale. These nanosheets have shown an excellent adhesiveness
on various interfaces via a physical adsorption. In this study, we proposed freestanding polysaccharide nanosheets and
nanofibers and evaluate their control of fragrant and deodorant ability. For fragrant materials, free-standing crosslinked
chitosan nanosheets carrying cyclodextrin (CD) were successfully fabricated by a spin-coating process. When linalool as a
model was dropped on the CD nanosheets, volatilization of linalool was prolonged compared to the control. This prolonged
effect of B-CD-nanosheet was higher than that of y-CD-nanosheet. This result indicates the volatilization of linalool was
controlled by B-CD on CS nanosheets. For deodorant materials, free-standing crosslinked nanofiber-sheets composed of
chitosan were successfully fabricated by electrospinning, crosslinking, and sacrificial layer process. The obtained nanofiber-
sheet were still transparent, and easily adhered onto skin. Based on detection of the amine groups using fluorescamine, trans-
2-nonenal, which is a causative compound of the aged body odor, could be covalently bound via amino groups of chitosan-

nanofiber-sheets.

1. #

[MeBwlide PoAGEHERICHE LTWwh, IZBWG
TR TAERILEWTH ) odid 7
FAAET 5 EvbhTna Y, BEZRENERY Sh
Dk, ChETHELoZREFRAESRTE) Y, 1B
W DEEAS pM-nM L NIV THh - T D REZHEE I
LCRIRIEICRMEN G Y, fEoT, IZBVAZDL b
B—IRERETLHE VS THB/ETIEARL, ITBWIYYE
HINBEKRTH %,

PEAE, RE MR - RS SOOI RVEH L, 4
AOFEY ZoF T E BT 55, MICEA - HHET 5
MR- FEAPELZERD LTV 5B, HRANZ, N5
(trans-2- 7 & F =, KIRBILW) TR (7 E=T5)
AR L L. WS, LSS EWFNTFEICT
MET L, FEANIFRZES LBHABREBNTHY
ARG RWEFR) TTE,LTREMHERBEICHES M, L
WELISHTEH EMAETHMT 2. LA L, Wbk -
BRRTH O IICHAT D 5V IEFET L HEDD, R
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Fabrication of Adhesive and Transparent
Nanosheets and Their Control of Fragrant
and Deodorant Abilities

Yosuke Okamura
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School of Engineering, Tokai University
Micro/Nano Technology Center, Tokai
University

TaE, EARE T SPECHTE U 22 AR S S
5%k 2Tt MR W] 2RELTELTY,
RIEWZ 212, 100nm LT OEEICT 5 &, F /7 JEEE
DFNE & TFHEHW 212, B ) 72 W R OMIMZEREL %
MOHMBEMEAETE, MO THWESEIEHT 2 =—
s BB E R Lz 200, AR 2SS B
HOATIUCEITE B, T2 EWHAROHE->THEM
TETEEETOLRVWILI[ETREETHS, SHIT,
W ROB VIR 2 HT 5T 774 3=0b%
5 HOTFEEEOF IO LT,

KRHFFETIE, 2BV T O - R E #IH L7 TR
A - ) 7 7 AN 2B L, Z O E-
HEBFMZIT) 2 FHMWE L, 22Tl Hhd 5D
WIEEBERIZBWATFETVELT, TAENY Fu—
(XY F—H%E). trans-2-nonenal IR O JE K B 5,
AR T VTR ¥) 2@ Lize HEHEE LT, A
GUERTAF NS hb T HEIC, ARG E R
LIZBWHTAEE (Y7 FF 2 MY v, CD) 2R L.
BT OWEE - fRINGE % Fefe S & M A ZRET 5,
HEHEEE LT, kREEoR EEZEFELZF MU
Ty AN—HREZARL, vy 7HEEZERL T rans-2-
nonenal Z i, HRT HAMAZIRET 5,

2. 5 &
2. 1. COHEBFIM >/ BEORAREFEHEHE

B i
2.1. 1. CD#EEFF N> F/ BERORARE

SiO, #EML (20 X 20 mm®) FiZtvE—A 7€ F— DY
F & ¥ V(40 mg/mL) Z A ¥ ¥ 2 — 1+ (4,000 rpm, 20 s)
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LA L L7z STy F MY U RER (10 mg/mL) %
A ya— b (6,000 rpm, 60s) L. F M F 0/ #ifEz
L7z F M B OGN JHEIC CD % R
FTHRZDIZYT2ZNAY I ALY T F— b (MDD %
Hw7z, MDIL, B-CD&» 5 WiZy-CD., M) XF LT I ¥
ZRA L72DMF & (0.5 mL) 125 b > F /7 #f% 5&
W &Rk, # (70C, 1 h) L7z DMF Tk, 7
Y b TR E R S, B-CD & 5 Wi y-CD
FAYrF o EEES B R E LT CD
EHBEIELVWF I EREERHE L, S EIE
O FMBIEA OB . AR T B R (FE-
SEM S-4800, A3 A 7 7 4L8Y), fahgt XM 2 25
(DektakXT, 7V A —*L8L) 2 w72,
2.1. 2. WD T3 iEeesHE

1) F 1 —)b (0.2 mL) % 7 S & 728 PR (%55 350 mL)
iz, Si0, MK D B-CD & 5\ idy-CDHHFEF M4 > 5
J W (30 x 30 mm?®) ZF#HE L7z (r. t, 15 h)o 2D, F
JMEICAE LY Fu— a7 Ny (1 mL) THIL
2o i Z T A7 O~ 2757 4 — M (GC-8A, Bt
BT L, O HIEOBMERE L) 0) Fa—
VaFEEEE L7,
2.1. 3. [ZHWHFEF G T

B-CD & %\ iZy-CD HE:F MY+ @iz K =5
L Y HEAR (10 mme) BICHifd L7ze £ RiZY) Fa—u
I (30% (v/v), 10 pL) %23 N L. HIRER T (25T, &
B2 40%) . BHBGR OIREE CHE L 720 BT O KER (10 min,
1h,2h,3h 4h 5h 6h 24h) B#k, 5/ EENA PE
B E Y TVHIZAN, T 7 L7 NN—TEM L7 5
SrERES. NeedlEx (BFIETALE) 2 MY A1 72 549
TR T HCTYH Y TN OLR LR, F A7
< MNTT T4 =L TR O ) e — L RS R
2w L7z
2.1. 4. OROVEFEAREREH ELZB-CDIEF+

Y2 I/ EEORE

Si0, M (20X 20 mm?) Lkt ra—27 k5 — 1+ D
Uk FY U (40 mg/mL) # A ¥ 23— | (4000 rpm,
20s) L. BB Lzo kKT, F MY~ (10 mg/mL)
SERYEZ LTV a—)V (1 mg/mL) BEKIBEE AL ~
I — b (4000 rpm, 60s) L b F /7 @2 L 72,
BonHE 1,4-7 =L vy PKa B (PBA) D DMF
WHZIRIE L7 (r. t, 1 h)o DMF T#i%#. B-CDAIC
F /) #ilEZRE L (70C, 24 h). DMF Ty &2 n#ag
FEL72(60C, 1h)o BT, T8 b v i CRIEEIE Z 7 S
. p-CDHFFF M 2 #iEZ B2, F /7 HIEOBRIFE L,
fil bt X F IR 2 25 (DektakXT) 2 FVTHIE L 726

2.2. ¥ F/TFAN—ZBEORBEERHIH

AeRTAi
2.2. 1. F8 NG F/ T7AN—BEOREE

SiO, M (30 x 30 mm?) LIZHKY ZAFL ¥ A VF Vg
F b U A KEW (PSS 200 mg/mL) % A ¥~ a— b
(4000 rpm, 60s) L. ¥ & L7ze KW T, BRA
#: (NANON-03, x v Z7#:#8) 2 T, F MY U HH
(5.6 wt% in TFA/CH,Cl,=4/1(v/v)) W% >V v ¥
(2 ANEE27G) I EA L. PSS % BB L 72 Si0, 254K 1 %
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1.0 mL/h, » AV =% =%y MiEE: 200 mm). €Dk,
1,4-7 =Ly FRua B (PBA) & (30-250 mM) % H
WTHEEZEL (r. t, 2h). ¥/ — VIS T LIz, £
D% SiO, B T & ZE AR L CHstk g 2 i S 8,
FIFUF T AN RS,
2.2.2. FNYUF)T7AN—EEREOFT-IRDH

F I TF 7 7 AN O PBA RAEREE © JET
55570, TVIFANVEEZY =7y bEL, 2.2.1.
LG TERS R LT Ervbky FTT 7 A N—THE%
X%, (PBA) i (30-250 mM) % HI v THUE % Jiti L 7z (r.
t,2h)o ZDHRKEIFAHF—(NS-57, ¥4 707 v 7"
=F A ) EHCTE My F ) T AN e T
= VIRIZTEBIL. t-7F IV 7V a—)VIZiE# LTl
KR L7 onmREzR AL T AL RALTRLY
v k& VB L FT-IR 74T (FTIR-8400S, ki #/EATHL5L)
WL 720 COWE, WOREICEBRL, F M2 DN-
7 2 F OV IH KD C=0 MiHEIREN IR 3 5 PBAOXR V£~
BRHko C-HM#EREI ok % 5 L, PBAZEAE 01T H
HEE L7
2. 2. 3. trans-2-nonenalzRkE X BZEDOF M F/

T7AN—FROT7I/EEE

FRUZ2HETEF IS YF ) T A N—HEERR L
SiO, FM % %A% (100 mL) PIZi#E & . trans-2-nonenal
DIy ) —VEEH (0.575 mM-57.5 mM) & il 872w
X ICHE L7 (r t, 20 h)o SiO, FARZ B L., ZEH K
2mL, 10 min) TF v ¥ F/ 774 N—HE %2 BHR S
iz, BONIBEHIZTINVE L A H I ¥ (0.075 mg/mL,
670 uL) ZMR B ST H (r.t, 1h), v~1 707
L— Y =% =% CHbimE 2 e Lz,

3. BREER

3. 1. COHEBF M/ BEORBEFEFHHEE
B fii]
3. 1. 1. CD#EHFF > F/FERORFAHEDME
F MU RUOCDOKEEN. F M 07 I HhERE
& L. 49&# (MDD oA V37 % — bEZA LA

Ha(vLy Uiidg - DL THiE) T B-CDH 5\ id

— 44 —



REBROLVEEMME ;T / EERORSEFTE - HREDHEESH

y-CDHFEF M BELZFHE L 72, SO, BRI LT
b HICRIESEE A, B TH LV — AT
Y7 — bAEM L. EROBIREHMFE L2 IRETEWHME
DOFECHECERE S 2 S S Nz (Fig la)e F /7 #
JEZKRPIWCERLTORNETHo 722 &5, MDIIZ &
S TCH /) EEEET AF M ORELEIT L2 E X
bid, Bohic) /B z EREHEBIR L 2A,
J BRI 2 P TH o 72 (Fig. 1b)o F/iz. 1
bz 2 BRI T 22 L bgETH Y. Bz
TEERT OV EHFETRERTH o7, S
L72B-CD & % W idy-CDHHFEF b > F /7 EEOPFEIE 1L,
FNZEN106+=9nm. 110+x9mm EEH I Nz Z D,
F M UKEREAY v a— MEOREREKIC X o THRIEZ
HHETEETH D Z & LR L 72,
3. 1. 2. B-CDHBW\&y-CDEFF NI/ EEDICH

WA FakERe

2. 1. 2. ISR F IV, ) Fa— b & T S 7
BRI &M S A EE L o BowiEs i) e
—VEHE L7z, €OME. CORERY MY F 0 #iE
THIFFFRMIT) Fu—uiEsh, BMES2) 0
U — a1 0.30 £0.27 nmol/cm® Td - 72 (Fig.
2)o 2T, CD#HFFF b v F 7 HE TR O R %
o7z Zh, CORBEFMALIKLTY Fue—vafEE

(b)

CD-nanosheet

10 ym

Fig. 1 (a) Macroscopic image of BCD-nanosheet composed
of chitosan suspended in acetone. (b) SEM image of BCD-
nanosheet attached on alumina porous filter (Anodisc®).
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Fig. 2 Inclusion amount of linalool on BCD-or yCD
nanosheet under a closed condition (N=3, Mean = S.D.).

4L e o572 (B-CDIHEEF b4 F 2 #E: 1.30
+(.52 nmol/cm® y-CD#HFF & b > F 7 #fpi: 1.41 =
0.65 nmol/cm®) o ML EX V. & by F ) @I EKEG
fHisN7CDICkoTY Fu— VA ZICAE Sk
EXFFLTBY, BHAZRTIEB-CD, v-CDDY Fu— )
WIS TH B & HIW L 72,

3. 1. 3. B-CDHBLdy-CDIEFF NI F/EREDICH

W FIEF TR

2.1. 3RO FHITHE L, R Y =F L U IEBUTHERT L
7oK HEF 7 @RS Fu— ViR T L. BRCROR
FECHHE L7z REREICER L72Y » VIS HM % 5
SEE L, S0 Fu—LolEREEER L. T
I B E LT 2 A B L e IEBIC R )
O— VAT L2%6G, SR 0) -0 — Vi IRERH
e HICHF WAL (Fig. 3, BA524), Theé
Wi LT, CDREFFL TR ) HE2 M L2354,
HHE A R DA, SO F o — VIBEEDSHE R L T\,
T, U a— At ERICIRRER I LTRSS
AEH S, BercER sl E2 515 (Fig
3, AN I ) 2T, B-CDHEEF M > F ) % i
fHU 72856, ME & JRik U CliE 1 R DA & KA o
U u— VIRENARICH AL (Fig. 3, K*H T 4). &
X, Vrue—uhp ) lERTOB-CDIC—Ha#sh
THEZEDIIH S, BERIRGE & & BRI 23D R 588
L7c7-dtEZEzo6N5, LHL, yv-COHRF I F
M A L2 8a. 2o ond. CDZ#HEL
TWwihng /i [RETH - 72 (Fig 3, JKfuh 5 4),
CNIZy-CDOWED) Fa— I LTREL, B
T5LDDEMMENROEN Lozl EZ b D,
EXY, p-CDHEF P v+ #EFIZ) Fa— Lol
el BRMERTELZE2H LML,

HE Control

[ nanosheet
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Fig. 3 Concentration of linalool released in air using BCD-
or yCD nanosheet (N=7, Mean = S.E.).
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3. 1. 4. DROVEZFEFRZREFER & Up-CDIEF+
Y/ BREORR

bk FTid, 3G (MDD o4 V27 A — MEEAL
ARSI CCDEFEEF v AR LT A 2,
LAl AV 7A—=bEIKTRELLT WAL, EERA
TCDEMAT H720. F/ HEET O CDIHF &% B
EETLIOIRHEL V. 22T, YA —VEKERIGL, ¥
S T TR EORERIET 2 2 LMo TWE Y
ROV BFHERZAEH L LCHEH Lz, BRICHEG L
COHFEZERILT LI EZMHFL TS, 2.1, 4. 127
WO TFHEIHEV. PBA 2 4UF#] & L7z B-CDHHFFF b4~
T B OB 2 B 72K L. SO, BT L 7k
M UHICIRIES YL A, BERETHLIELVT—-AT &
F— MR L. EROTIRE MR L 22RETEWEO &
W AR SNz, RSN Ml A KRR L
THRETH 72205, PBAICE - T/ L
B HF Y - KU LTI —VOKBEEN LT
MEESNZ L 2 L7z (Fig 4)o S HFRAE L 72-CD
HEF MU EREOBEIZ 161 211l nmTH ). K%
&R (148 +9 nm) &L TR 10 nm 2 E LA L. &
B, BYESM T CB-CD A il s, RiiARE CE
TAEMETH %,

3.2. FNIUF/T7AN—EEOFREHERFIH
il
3.2.1. FNUF/T7AN—BEOREEYHE

F I F T AN—ORFELIZIT, F D
KR BOR T % ¥R T v BRaFEAR (PBA) % 444G #1258
EL. FINOT7 I EEBEILVERIEE Lz, FEBE
125 mM ® PBAIC CTMFGHR. b v F 7 774 3—%
SiO, AR T L B KICRESELEZA BB TH S
PSSHEMH L. RO % HiFe L 72 IRECTEH R by
YF 7 7 AN—HESE S BERED ST LKL
REfb L7z L L7z (Fig 5a). EE, ¥ by vF/ 7
TAN—HEO R L BB L2 A, ML
HMEFE L T\ 7z (Fig. 5b)o 2 DB, RAUGIROMIAHEEE (221
£51 nm) & HEEL T, 2464 (350 = 95 nm) T 1.6 f5H

Fig. 4 Macroscopic image of (a) BCD-nanosheet without
crosslinking with PBA suspended in acetone, and (b)
BCD-nanosheet crosslinked with PBA suspended in water.

RKLZZZEDPLLPE/ITHEITLI-EEZONS, £
Z Ty FT-IRZATH 5. #cili 7 PBA 2GR 1 % W L 726
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2-nonenal THi S ¥ 72 HHEHNICF M2 F /7774
IN— R A i E L CAROK B Sk MlllEE L7z
& 2 A, trans-2-nonenal DIEFEDOHIK & LT HOGRIE 1L
WP LTz (Fig 6)o ZAUE. F MU F 7 77 48—
M7 I A LT, trans-2-nonenal (ANELF 7 v
T R)ETy THEEEER L. 7 I 2B L7720
LEZOND, LX), FIH U577 43—

A\

Fig. 5 (a) Macroscopic image of chitosan nanofiber-sheet
crosslinked with PBA suspended in water. (b) SEM image
of chitosan nanofiber-sheet attached on alumina porous

filter (Anodisc”).
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Fig. 6 Fluorescence intensities of chitosan nanofiber-sheet
before after reaction with trans-2-nonenal by a
fluorescamine assay.
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A spray-dried cyclodextrin-based metal-organic framework (CD-MOF) with tunable physicochemical properties, such
as crystallinity, porosity, and dissolution properties, was fabricated. The spray-drying precursor properties, including ethanol
volume ratio, incubation time, and precursor concentration, were optimized for controlled crystallization. The spray-dried
CD-MOF products exhibited various physicochemical properties in terms of morphology, X-ray diffraction (XRD) peak
intensity, and specific surface area. Thus, amorphous, partially crystalline, and highly crystalline spray-dried CD-MOFs
were identified. By introducing ketoconazole (KCZ) to the precursor, the surface area of the CD-MOF product was enhanced
compared with that of the plain CD-MOF prepared using the same parameters. The presence of KCZ in the hydrophobic
cavity between the two y-CD molecules may facilitate CD-MOF crystal growth. As determined by the dissolution test,
the CD-MOF particles exhibited different dissolution behaviors, which is attributed to the position of KCZ. Regarding
flexibility, the design of tunable spray-dried CD-MOFs may contribute to various research fields. The spray-dried CD-MOF
including drugs could be applied to the transdermal drug delivery systems of cosmetic ingredients.
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Fig. 1 Schematic illustrations of (A) CD-MOF and (B)
detailed structure of CD-MOF
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Fig. 2 Chemical structures of (A) y-Cyclodextrin (y-CD) and (B) Ketoconazole (KTZ).
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Fig. 3 Comparison between amorphous CD-MOF and crystallized CD-MOF.
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Fig. 4 PXRD patterns of CD-MOF powders prepared by
varying CD-MOF precursor concentration (3, 15, 27mg/
mL), ethanol volume ratio (0%, 20%, 40%), and
incubation time (Oh, 6h, 48h).
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Fig. 5 SEM images of CD-MOF powders prepared by varying CD-MOF precursor
concentration (3, 15, 27mg/mL), ethanol volume ratio (0%, 20%, 40%), and incubation
time (Oh, 6h, 48h).
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Fig. 6 Dissolution behavior of untreated KCZ, physical mixture (PM) of KCZ/y-CD, and spray-dried KCZ/CD-
MOF powders.
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Hydrophilic-gels and -nanoparticles are paid much attention in medicinal and cosmetic fields. Especially in the field
of contrast agents such MRI, fluorescence and RI, the functional nanoparticles, which form approximately 100 nm size
in solutions, are passively accumulated in tumor tissues, thus many researchers have reported the tumor-accumulating
nanoparticles based on the 100 nm. This tumor-accumulating behavior utilizing the nanoparticles is known as Enhanced
Permeability Retention (EPR) effect. Moreover, there is a deep relationship between MRI contrast agents and water
molecules; the high contrast ability is derived from presence of many water molecules around the contrast agents. Thus,
the hydrophilic nanoparticles, in which many water molecules are taken the core of the particle into, are promising as MRI
contrast agents with a high contrast ability. We have studied on the MRI contrast agents utilizing the organic radical. Because
the typical MRI contrast agents in clinical, which are consisted of Gadolinium ions (Gd) as a metal spin source, have some
issues; renal disorder and brain accumulation by an excess usage. Accordingly, instead of Gd ion, the metal free contrast
agents consisting of organic radical are planned. This time, three nanoparticles consisted of radical species are prepared and
the physical parameters such rotational correlation time (ty) bases on the ESR signal intensity and width, 7}-weighed image
with 7}-relaxation time, hydrodynamic diameter (D,;) by a dynamic light scattering (DLS), and morphology observations
of nanoparticles using a transmission electron microscopy (TEM). Due to checks of the hydrophilicity of the nanoparticles,
ClogP values of the nanoparticles were calculated by a ChemDraw Professional 16.0.

Three nanoparticles with organic radicals, RNP-OTHP, -OH, and OAc, were prepared according to a previous our
report. In the DLS of the aqueous solutions, Dy, values for all RNP-X showed the similar 100 - 200 nm size-distribution. In
contrast, TEM images of RNP-OH and -OTHP showed the different morphology; film-like particles and spherical particles,
for RNP-OTHP and —OH, suggesting that the former and latter are vesicle-like and micelle-like particles, respectively. In
the contrast agent ability, the relaxivities (r) of RNP-OH and -OAc, which are calculated by a slope of the plot of inverse
T, relaxation times vs concentration of contrast agents, showed 0.17 and 0.31 mM's”, respectively, indicating that the
latter is more than 1.7 time larger than that of the former, and the highest value among the radical nanoparticles reported
by our group. To reveal the relationship between r, value and hydrophilicity, ClogP values were estimated to be -0.38 and
1.4 for RNP-OH and -OAc, respectively. In the previous our report, the micelle-like nanoparticle, PRO2, possesses the
smaller ClogP (-0.037) and 7, (0.17 mM's™) values rather than those of RNP-OAc. The above-mentioned results indicate
that the morphology of the nanoparticles are control by the ClogP value: the value of approximately 1.0 as a borderline, the
nanoparticles with the smaller and larger ClogP value rather than 1.0, would form the micelle and vesicle-like morphology.
Accordingly, the vesicle-like nanoparticle based on own ClogP value caused the high 7, value of RNP-OAc.

Considering the above-mentioned results, by controlling the suitable ClogP value, the construction of the metal-free
MRI contrast with the high contrast ability (relaxivity: 7,) is underway.
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fENT Ly [l RIS o 2 WA 5 720 5 NO T VA v
MO MG 2 RS 2 EDWEETH D, R OH A
AL —ZOMBEBEREET 5. F72KERPICBTDRT
PRI AE % BYIYOLEGEELTES (DLS) TR - 720 & @A 1B
FEBIZETIX (TEM), KBHARZ =TI AF v 7 h—K >
7y RN&Aith, BYHITHLY V) 7T VBRI

HO™ <~ OH a) Br
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o)
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e e
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RIS, A XL BREBIE 1T > 720 MRS
DWTIX 1.5 T AT — DS VT, IREORL %W
O T, SEMER 2R L. Tl %2 -7, Boh
o TR OB ZRETTay L, EHEOMEE H
LREMBEZFEM L7z, $429 VA VOBKEIZOWTIE
ChemDraw Professional 16.0 % JJ\» T ClogP % A& - 72
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3. 1. RNP-X®ESR AI7E & E#xERIeFRE D& L

RNP-OTHP, -OH, -OAc ® ClogP fliiZ. #hZh 1.9,
-0.38, 1.4 L RSN, IR L72PRO21X-0.037 TdH
572 1mMKEBRO ESRPIEIC X Y ¥ 7 F IV EREE & MR
PonE Ao /R, e 18.6x107", (OTHP).
7.96 x 10" (OH). 9.38 x 107", (0OAc) 5N 720
AKPEFE D KB FEASHE A L T v B RNP-OH 75 b R il %
AL, 25 0H<O0Ac<OTHP DI & 7 ) ClogP 1 &
DA S N7z (Fig. 4) o

3. 2. RNP-XDODLSHEIFEETEMERRIC KD M
FDOREDEL
DLS T b N7z Hi R ) # 1l % (Dy) & $-XT 100 ~
200nm %A XD F ki T AR S (Table 1), RNP
BTCTHA ZICEBREREBVIIBII SN o720 —H
R F D % 53838 % (PDI) TlidaE v 2Bl £ L. RNP-OH
W& PDIAY0.1 L T 587 534 T - 72 4%, RNP-OAc

X
OH
g)org),h) ori) OI
oH Ao

o
a) (S)-camphor-10-sulfonicacid, 2,2-dimethoxypropane, 68%, b) NaBH4,MeOH, rt, quant X
c) methyl vinyl ketone, 1,1,3,3-tetramethylguanidine, MeOH,rt, 93%, d) Zn,AcOH,H20,rt, 90% W
e) MeMgl, THF, rt , and then O3, MnO;, CHClI3, it, 36%; f) 80% AcOH, 60 °C OH :g),h)
g) NaH, Br(CH3);OTHP, DMF, 80 °C, 26%, h) oxalic acid, dioxane, water, rt , 35% |0Ac ;)

i) NaH, 2-bromoethylacetate, DMF, 60 °C, 16%
IOTHP

(0] .- '

7q)<o

o OTHP

o

OH

Fig. 4 RNP-X D&M — b (L) £185 h 7= RNP-X OKAKFD ESR XX ~L(TF),
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Table 1 RNP O#3B{LFHI/N5 A — & (Toe SBFEE(r,). EE7E I wIVIEE (CMC). 77X IIVE UEEICH T 3 38K%E & ClogP 1&).

FF1 (PDI) & FEEFAY4F%E (morphology)

RNP /s (x10™")| r,/mM™'s™" |size/nm (PDI) CMC rate /s ClogP morphology
- _ 134 B B P
OTHP 18.6 (0.071) 1.9 ZEIR or XY I
-OH 7.96 0.13 ((‘)5145) 5.5 0.034 -0.34 BRI A
_ 190 _
OAc 9.38 0.31 (0.057) 5.0 0014 1.4
TEMPO 0.10-0.20 - 0.070 - -
-OTHP -OH -OAc
16 g 164 2
144 ] 144
124 12 4 154
10 104
';’ Size:134 nm § Size:154 nm 21 size:190 nm
“l PDI0.071 *1 PDL0.15 PDI:0.057
4 4 54
24 24
0 Ll T T A J u 0 T Ll T \
10° 105 /am? 10’ 10° 10’ 105 /om0 10° 10 10" 10'p, /am 10° 10’ 10*

Fig. 5 DLS O#ER, ZA»5 1mM RNP-OTHP, -OH, -OAc /KART DR FDOEERAFHFER (D) D, PDI:

ZREIEH.

¥ -OTHPI2 0.1 L F? 0.057 £ 0.07 TH Y. ClogP Ak
EVBUKED T ERERT THABROF 2 ki 7L L
THEAET LI ENW LR E RS2,

TEM 8l Ti&. 3% & L CTRNP-OTHP & -OH (2D
WTHEIZE L 7 (Fig. 6)o ¥4 XI3DLSTH LN 2Dy &
BB L TREZHESIR SN2 o 72, HREBIZOM
. RNO-OH TIIZRIRD F ) kL T DA R S N7z
A%, RNP-OTHP TIEXERIRAH 72 BRI E A%  BlEE S
M. RNP-OH & 3% 7% o 724 RETH 5 2 L HVURKE &
h7- (Fig. 6)o

3. 3. RNP-XDOEMeFEAIE EFEMEE (r) DEH
SHHDO T VA NIZOWT T #2247 - 72
(Fig.7)o RNP-OH & -OAciZ2oWTix, 1-10mM D)
T. RNP-OTHP IZ2oWTiZ 1mM LU F D#EHZ D W THE
Jiti L 720 1mM LT @ RNP-OTHP (2D W T ik i BR A}
WETHo72720, WIRETIHIELZRNP-OH & -0Ac !
OWTC T, »br ZiiEs7. Fig. T 2RT LI, T,
A RITREEEAKAE L. MR DSBS oz 7y
WCOWT T, O EBEETTay b L, ZOEMBOMEE
» 0 WA o 7248 (Fig. 8). BBV Z & 12 X ) Bk
@D RNP-0OAc (Clogp=1.4) 730.31mM s & & 0. $#lK
D E v RNP-OH (ClogP=2.1) #30.17mM 's' & % 1,
RNP-OAc A 1.7 EEwitiZ /R L7z. F7-RNP-OAc
®0.31mM s DffiiZ. FETHRZPROL LY HKE%
HCTH Y. Proxyl BHEHT 27 T H IV Tldhed il

-OTHP

Fig. 6 RNP-THP (%) &-OH O TEM Eif§, > EUTF>
B & BB EICE BT,

L7z

3.4. FAONWEVRICHTETHIVOBERRE

Proxyl 9 YA V7 EDONO T VA Vid, EAENORTY
B LTRwWEIsEZR L, 8xdhe Foxy 73
¥ (NOH) ~NEME N 720, TV WV E LTOREZE R
I BB MEICHIRALAE T UM B A A R SR 2B &
Nb, 22T, BICWHTHLT7AINE VB E IS
®5IETOT I HIVIHIHEZ LY R Cdh 5 TEMPO
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SV NN ELB L 72 1mM® RNP-OH & -OAc 2% L
Ty ImMOT7 AINE VEEEZESR ¥ 7 F VIR EE O,
FEERREM 7Ty ML, kAU X 0 IR ek &
572 (Fig. 9)o ZD#iE, RNP-OH & -OAciZZhF1,
0.034 £ 0.014s" Z/R L7275 TEMPOZ0.070s ' TH Y\
RNP-XDEIZ/NEL Brotze ZOMERIE, F /MK T %
BT HIETTAINYE VlEE ORISR EPIH S iz 2
LERELTWAD,

5
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3
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o
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-

3. 5. RNP-X® ClogP fE & & & i F DR RE
DR
GRS NIZWBLAI ST X — 5 KR ETEREARY
fH#i% Table 112 % & 7z0 MRMBEIZOWT, BUKPED R

Fig. 7 HEREH D RNP-X KERD T, 5 7 7> b LB, W RNP-OAc 23 BAKMED v -OH & ) & &R AliE 2 7R
A&BH#SS - 1.5T,  TR:10000.0ms, L 7zc RNP-OAc ® 7% L 72 0.31mM 's™ & fii i¥, PRO1

TE : 12.0ms, SliceThickness : 3.0mm.

(0.27mM's ) XD b KREL Y, HepWE LT VN
WV 7 e T RS RS H] Tl b S\ W E T d - 7 UEEHIli T &
%o F/2RNP ) — X P EHOPRO2 & ILIKT 5 &
PRO2 D #%MAEIZ0.17mM 's' TdH . RNP-OAc D fii
EHHFEICRERBEAMEEZ R L7 —HFPRO2IITEDONZE
5 ILIVIROK T2 L TWDL 2 ERHLNTHD,
F R A DORE (I VRPN Y 7 ViRD) . FRATRE &
ClogP & O RIICHIBBEARA S 5 & & AURE S 7z PRO2
® ClogP i #3-0.037. RNP-OH 75-0.38. RNP-OAc #*
14THAHZ EM D, Proxyl Bz AL L7 (PRO2 R
RNP DE#%) 5 FEEERBI vV 23RV 2 V2T
% H OB IE ClogPfili 0.0 ~ 1.04E12dH 5 2 & AURIE &
N5, PRO2SRNP-OH®D L 9 7% 3 L ViRD F J ki T
ENO T VA IVHBKMEIRICHEAET 5 2 LB FHREh, £

I I T I I I Ly b5 2 — e _ >
0 2 4 6 8 10 D HERIEFEAEE Z /R0 — 7 RNP-OAc X PROL O X 9

Conc. / mM BRY T NVIKOF 2 RTIEINO 7 ¥ H IWERE KT
e R SRR Bk % S L. E
Fig. 8 RNP-OH & -OAc AR OBMBHOus g © OV IT/BIF LD OF (AT S Ed5, i
70y bk, BEIROEZ D SEMELr) P EHEINS, HBEZ /R 2 EAURIE S N7z,
TEMPO RNP-OH
1500 1500
A 0 —
1000 " —Somn 1000, 200 T o
—— 20 min .
, e — 33 min 500 10
E 0 g 0 E
= = £ 1000
-500 5004
500
-1000 10004 ‘
T T T T . “_\ T T T T
337.0 3375 338.0 3385 33‘7,6 33{‘3,0 33‘8 4 33‘8 8 0 20 40 60 80
Field I mT Field / mT Time / min

Fig9 ZT#4I/)1mMKB®R (RNP-OH, -OAc & TEMPO) (ZXF L T7XIINECEE1 mMBNZ /- & D ESR s&EZE1L
EHAEREDEH : TEMPO & RNP-OH @ ESR XX MILFDRBHEEISGEID S 7T FILOBEEL (REEEAF),
BETEORE IOy F(EA), EHEEEE 1 AR TT1T1 27 LERER,
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Fig. 10 F#83h3 RNP-OH & -OAc & {F /=P FERCL B AIF 12 FE T, 54
772 ABEHRDZE L, T, BMEEENI RV RNP-OH A7 EF5—E&MA32
ET. T, BHMEEBA RV RNP-OAc NTH#EIN B2 T T, dilEGOEEN S
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OH AR L. BEN TH BV T, BEEGIBONIETF (AHS5E),

4. ¥ &
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EHET LT MBI 7 VIRE B ) ERRRIRE R R 2
EDWH SN 572, BB ClogPli2ZE 2 A2 LI2X 5T
F MR- OREZ IS5 2 EDHETH H Z LAURE
N7zo M7 F V% HT %5 RNP-OAc hIKIEIEZ AT
% RNP-OH & Wi 5 % & 1.7 5L Lo EERMiEZ R L7z,
O EH#FHLTFig 10CRT X512, KO T X
FI—ERITAT T —BIZL VAR DO AL v F 2 78
WREE % B 2 E DI E B,

F 728413, MRIGEEANCMZ T, et/
WRFALDTIED 1T > TV B Vs BALED BV EFRHAL
KRFNCA T W F72IA PR AEAT L LICX
> Ty T/ WNFORELHHT LI LICRILTED,
SHBUKME I A Pk S FOBORAL v F 27
RERMIEA A — TV v T NEFE S0,

& OB

AR EDBIZH72) . ZRETTEREVZLEETL
e RBMHEANTI—t—a 2 X b Y= IO LD
JEHH L BT E 9

A BBEENE T SRR R AU G A Hatr b
FET OF R LIZHE LT FANL AR W2 & 505
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EARENE T, $XTORBOWEZHAL Fy 7
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Sunlight contains harmful ultraviolet light. Sunscreen materials are great important materials for skin protection from
sunlight. Herein, hollow/capsule polymer particles possessing ultraviolet absorbance capability were fabricated by the
interfacial photoreaction of spherical polymer particles possessing photoreactive cinnamoul and coumarin groups. In the
interfacial photocrosslinking approach, [2+2] photodimerization reaction between two cinnamoyl and coumarin groups
proceeds under suitable wavelength lights, but the photodimerization reaction only proceeds at the particle interfacial region.
Using this interfacial photocrosslinking approach, shell-crosslinked hollow polymer particles were obtained directly from
simple spherical polymer particles via a facile procedure. Encapsulation of various molecules in the hollow polymer particles
was achieved by post-introduction based on the solvent exchange procedure.

1. #

YU A7) = UMRHE. KBOGICE N4 E RN
(UV) o2 RET L7201 0vws b, KEGICIE,
B8 R2LEEILDEN & 7 %5 UVB (280-320nm). DNA
G E A DEIN & % %5 UVA (320-400nm) A345 IS
ZLEENLID. TNOERRIVERKT 5 A2 Y
— UMBOBMBIIERETH D, BAAEIL HES 2 RT%
FIRREBREDFALEW DY > 27 ) — R e LTHW
LNTW5h, LA L. Bigl3RE &M L AEMBIZEAYT
5 Iz, SR RE I X D WGP A & S A S S Ml R
REUDFEN L B RMEDS D 5. HBEIX KA TTHAS
LD OEMANDREVRE SNIIENA L LBNHDDH 5,
ZFOi, whaE, REEL ORI UVIEZ EHRTX S
P UATY = U MEOMBILENS,

MWIZEEN 2 KRR SFTh HELBEIE, UVB
FEIE (280nm) I EWVENVIRER B E AT AT TR
<y WY RBMEIC LY 2a+2n] ZEALIGEIRT 2 &
VRSN TS, LHTOAISET, HEBRrOFEI N
2-Cinnamoylethyl methacrylate (CEMA) % E& L TR
L 7= @5 b1, UVIG 247 9 & o+ 5L T 3% IR
%E Y12 Cinnamoyl 2 8] — &AL RS (R 1) < — 14445 KUS)
AU A TREEAAGEOS ) 2 R L2 Y, 2o R0k,
TRET-INFRICFRAE T 2 RGER Y ~— 2 hiFbr k356 2 &
WTE, WEICEBREZHTA2HENTIEONLZ L2
57l (MD)e ShETICD, F¥7L—MET R
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Preparation of Sunscreen Capsules Using
Photoreactive Polymers Possessing
- - Natural Compounds
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ARWFFETIE, FEDEEUE BOG % Ll Hia & L7z UVA
WAt R TR v 22 ) — U TRV ORI E B
3, 7<) AN EORKIIE SFAES B HEIRS
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2.1. IRVFEHE/ X—DERK

UVA SIS Z RS 7 <) V&2 SEROuEEAr & L
THDE/v—(COMA) U T I H AWK L (K2),
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2.2. BRBEFEHE/ v—DEK
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2.3. VUFTEANVEESIVOI T U EEZRIKEIC
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Melanin plays a vital role in structural coloration in nature. Recently, we have focused on using polydopamine, a
melanin-like polymer, to produce structural color materials. The purpose of this study was to develop melanin-based
structural color materials for cosmetic applications. Using artificial melanin particles, we developed crack-free structural
color materials, simple synthesis of structural color films, and techniques for obtaining uniform structural color films over
large areas. A water/ethanol mixture was used as a particle dispersant to relax internal stresses in the particles that cause
cracking. We found that the addition of non-volatile ionic liquids is effective in maintaining particle-particle interactions
after solvent drying. We have also established a simple method for producing flexible structural color films by hot-pressing
freeze-dried particle aggregations of melanin particles coated on the surface with a polymer with a low glass transition
temperature. Furthermore, a large-area, uniform structural color film composed of melanin particles was created by utilizing
a dip-coating method. These resulting structural color materials may be useful for use in nail polish and cosmetic seals. Since
polydopamine is a material that mimics melanin, which exists in the body in both composition and structure, it is considered
to be highly biocompatible and is expected to be developed in a variety of fields, including cosmetics.
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based structural color materials for
cosmetic applications
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A spontaneous emulsification method using porous polymer particles was used for the preparation of fine emulsions.
Porous water-soluble polymer particles were prepared from EUDRAGIT® L100 by the spray freeze-drying technique and
could absorb soybean oil via capillary action. When the particles were added to phosphate buffer, emulsification proceeded
rapidly with the dissolution of the polymer. The addition of hydrophilic surfactants to soybean oil promoted the reduction of
emulsion particle size. Furthermore, the addition of NaCl or mannitol to the polymer particles contributed to the enhance-
ment of the emulsion micronization and emulsification rate. It is expected that this emulsificattion method would be used in

the development of cosmetics in the future.
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2. 5 &
2. 1. BEREZREICLIZILENTORN

0.4mol/L OKEEILF MV &7 A KE WA A FFF v b
L100 (Eud-L100) Z Mz, 10wt% i o B 51 KRG %
PRHELL 720 ZOKRBWE, WHEEE (J ZVE 0.7l mm,
PR © 5mL/min. MFEETT ¢ 120kPa) & H v Tk
BRI L, oSS SR T 5 2 LT
1% 7z. 72, KT OBMIEOHIE O 72 D KBV
LLTNaCl, »2WViED-7 v = F— % Eud&HICIRS
UM AU LR i L7z, SR, O
GA—TA VT LEBRICERSAF Y E— 2N LEE
(JEOL : JEM-9320FIB) 12 & W i L LER%ZE L 7=,

2. 2 BEMICHRFIOFR

KuEie7E b rE 1 1wt% TH—ITRA L2 RAW
20uL Z 3L T 5 Eu-L100 .7 10mg i F L, +4
WCERLZBIC—B#EETL I ETT e M v R RE L,
ZOkRTEY) BRI (pH7.4) ImLIZ@INE, #iEsk
T ORI BB L2 MO LET, K
& BURME TR PR Tween 80 DR A b £ fLIERL -~
AL THAALF S Z 5l L7z IOV Y 3 v Ot
R, L=l ORI e el (5 SRR
SALD-7100) CTHIE L7z0 F72, Ml ~< IV a Y IZEN
ekl T2 E 2 (Malvern @ € — % % A ¥ — Ultra)
W RE DT - 720

2. 3. AMEEFHE

2. 1. TR L2 AZILEH 2 ) ¥ B SmL O
A7t WACHM L TR L, OB B L& 5
JERERF (MR 600nm) THISE L 720

2. 4. HOREBERCARUEZILENFICKIBEDN
FLALFTE
KEER ST & LTRSS REECTH 5 ) 3 —EE2 v
T, 2. 1. C AR T TR AU SRR X B R
AT o 7o KEM%EEIR LI2R 1% ) v BRI n,
Bohlz< vy a Y ORTFEE L —3 — mrh 55
A o2 20 g L7

3. BRRUER

3. 1. ZILEESFHFICEDIIEFE
KGR 4T Td 5 Eudragit® L100 (Eud-L100) % v

ZIMES FRFERV AR OR SR

T, HEMACCHC 2 ZILER AR Lz, x5 700
W2 K1) < —"Td 5 Eud-L100 1%, DL Eo pH TH#
T LM SGEE T —T 1 YR LTE LA ENT
W5, M1 ICHEEHREE 2 R L CR# L 72 Eud-L 100
BT DA A o+ v BMERE RS, RINBIZE, Windlis
DEHEPOMRATEX S X112, ZILER ARSI T»
7oo WAL AR T A2 LT, WELKBEOR
WBZFDF FHREINL 20, HIFICERRR TR TE,
F72, KPAETHREINSL Z EIZL L BRI TESIC
ZALVER TS TE 72,

HE T L 72 Eud-L 100 2 LR IS K Bl % &R 8
V) VESRERICIRNT A 2 ISk ) I LB A ERA L
72 BI21TRT £ 91, AT RRERICHRINBZICER 2
FULAHEITL, Bl &hizo< vy a izl HUEZREIR
MEFFSND T EDVHIA L 720 #BERRE LR LTI DR
BRETC, Z0X) BRRERMMI~IVY a3 VIBRAFES
TELERE LT, KEMES T Eud-L100 DER L L b
WARDBIE AT, ZNICE D MESKRNGTEL, 0k,
B LB TR A E LCTER L7220 L E 25
Nb, 72 TOFEZINVY 3y OMEE:E LTH
A TH Y, [EDEud-L100 % & L 7248 % v C
KM% FEYF A% —(10,000rpm) THAL L 72546 &
D BRI ATV Y a V2K TE LI EHHPL
72 (H3)e TOX)BRFIL, EHTIHMHE LTS
NTWwa7vu=y 7 F127 TR L7-ZFLER T T i
ALTWABYS, Fhva=y 7 TR EREOR T RED
ozl s, BEEFIE LTONY FY v 7S
WTEud-L100 D/ BENT B LEZ b b,

3. 2. AMHOHAAFEANDTE

IV g e b ST A HAICBW T, KT E
TWVER R R IZ BRI A 72 O EICHIE T 5 2 L aF
HEEE D, €T, HOAALHM T S T 2l
NOBUKEFETEEA OO FB &2 G L 720 2 118
T LIS, BUKMERmITEYEAR & LTl L7z Tween 80
GHBEVPLZWIEIEI VY g VAL S 7, BLURE W
Z L2, Tween80 % & LeilitlZ 20 F TR HICIRML
WG OAALL ) KIFICHM A2 =<V a YA S iz,
ZDZEMNS, ZAUVER T OF DA USRI RN T
H5H T EDHEREI NI,

¥ 72, Z4LEK T %Y % Eud-L100 (2, NaCld %
WiV Y= b=V ERRA L CALEREZ M L 722 D
DFERMWIL, BRENLIILY 3 v OMIIALIC S 7-
D, WMETRERENELLZ LR h o7 (K4, —
F, AALHEEICB T, B EIZVIEEREL RS
R D FER SN (H5), NaClLIZLTH, ~>¥= h—
WZLThH, KANOBRMIEDRE N2, TR =T
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Lo kike LT, WIRGMBHERICI bV g > D5

2D ANZAALEE MG Lz S eEITT 572012,
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P& UTHW TR PR E2IT - 720 WA ARG

MRE D REERE AV TIE LICRFIC KB
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5 E DM TR SN (K6), T TICKREME
Tween80 AW 2 3 A LFALFEMEZ GG L 72 & 2 5,
Eud-L100 T L7z F & 0 bl =~ v a YIBK
MUHEE 2D, Tween80 % 20wt% Ll L& il &2 v
12200nm L TV Yy g VICHITE 52 AR S
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SRR 2T, FULREZ S0 L 720 FUrTG A 7 )
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Vg rERMIETE S, KEAITHEHEHOI< LY 3
VBB TH Y, R E T E FARMRL T & LR
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In the present study, we designed a dermal formulation containing 5% minoxidil nanoparticles (MXD-NP) using the
bead mill method, and investigated the hair-growth effect of MXD-NP and a commercially available MXD solution (CA-
MXD). Hair growth and skin permeation studies were conducted using C57BL/6 mice. Moreover, we examined the MXD
contents in the upper (hair bulge) and the lower hair follicle (hair bulb). The mean particle size of the MXD in the MXD-
NP was 99 nm. The hair-growth effect of the MXD-NP was higher than that of CA-MXD, and the MXD content in the hair
bulge of mice treated with MXD-NP was 7.4-fold of that in the mice treated with CA-MXD. On the other hand, the plasma
MXD levels in the mice treated with MXD-NP was lower in comparison with CA-MXD. In conclusion, we showed that
MXD-NP enable the accumulation of MXD in the upper hair follicles more efficiently than CA-MXD, leading the activation

of hair growth.

1. #

Androgenetic alopecia (AGA) &1i&. ABHIC & { A&
LNBENHEL LIRETH). ThoEEFKITT AR
P Y —GHICBWTHROTRKELRMETH L, I/ F
YIUNMXD)IF IS AGADEREED 1 ODTH), =D
RN TATB OB, R BRI (B R
fa) e E@7 R b — 2 ZAEHIVER ., BRI CE
O ZEPMEEINTVE, KAMXD#RALAHAT
MO TOREBANL) 7 v 7% (RIEREE) TH Y. HAEER
EREICBIT2HE, BB LOREETFHICRIE LD
EIFEENTH L. EHITEETIE. VT v 7 oMbz,
MXD % EWisr & A EHEMDPKR A RS, BE F
EB X OBEMAET T 2R3 MXD 8 O 7z 2 3w
RBFNBAARKD HN TV 5,

—J7 F 7 RS I 2 S B AT s B BRI
D1I2THY, GSHERERGPHFTHIHER SN T LHE
ThHhbo —HIZF 7RT-L1E, K& S23200nm LLTF ORL
FaIE L. EIEMT T /MR LB, SR, 8.
AN BB WREE % 5. F 720 RT£100nm 2
2952, Ty R A =3 AZ2A LT, A, B,
BEEBREE W2 Ty 7Y NY) —2 A7 4 (DDS)
ELTORMEDMSR TS Y, HiEHEb LIRSS
J 4B OB R4 4, DDSA OIS HMEIZ D W TR &
ToTBY, BEAT /Mt 2 w52 & T, 3

il

Design of Hydrogel Nanoparticles for
Direct Drug Delivery to Hair Follicles

Noriaki Nagai

Faculty of Pharmacy, Kindai University

AW % A &3, EHERAICHET 2 BAIFHEO T
BEMEZRLCTEY, 612, SROBRANIRERD X I 12
TNA—=N ERENEEETHEHEE T2 %GR
WA TH B, AFFETIE, Z0F /Rt Pal 25 H L
72 MXD F /{4 Fa s VvEF 2 ER L, BRE~D
AR R EY R ETRA DL, T2 MXDF /RSN A K
oV R T OVEMISE T A 2 LTy REM B
TR EN TV BAL EOBENRIEONL FETH S
L EGEHT %,
2. /F &

2. 1. MXD-NP &#|DFH

AF NV O—ABEIFI ) FT YN (MXD) 2 /&
L. FLERICT T30 ez 11w, Z2hehp-+ F o2 JAHK
BAFI, p-FFVEEFER 7O N, D-v~ = b=
EERLIHERTEMLICA AT v Ik, A% —5—IC
T—H#EEEZIT- 720 Z20%, EE2.0mmDO I VI=7T
P—220gx&t2.0mLF 2 —7HI2TE— X 3 )V
(5,500rpm. 30secx151al, 4C) #47o7:%., Y =47 ~<
A% — %% (1,500rpm) 12T 2 B L %2 s 2 & C
MXD 7 #5#] (MXD-NP) ### L7z, o BAIOMK
1EMXD5%, /ST LEFHBAF IV 0.026%, 78T LEEFR
Ja N 0.014%, D-¥~>=hF—=10.5%, AF NVt
—28% L L7z Flbiatsg e LT, MXD#ERE M E
WA Z2RAE L7202 MXD~ 4 7 a#l# (MXD-MP)
L7, SBIC, BHAOEREMXD#AIE LTY T v
7 X5(CA-MXD, KIE#EIE, Ht, HA)ZHw7z,

2.2. EWMF/ HFORFESIUHERAE

MXD O RLF-BERI5E 21X SALD-7100 (B BERT, 5UHR.
HA) & v 7z0 SALD-7100 5 4 1 1 AL G 3 E
KRR 40 ~ 60% OFEPHN, JEIT1.60 +0.10i & L 720
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72, EURE R ERFSV-1 A (ks = — -
7AWl BA) 2w,
(Jl]l)#

7Y
20THLIVICOENZRD
B THIEENE 217 5 726

2. 3. HPLCZAW=MXD REDAIE

MXD BT L 72 MXD O #E 50 ul i NEE p- + F
VERBEBTT OV (1pg/mL, & A% 7 —)100pL &
Mz, B#EEAE7 e~ 2757 4 — (HPLC) & (S
FEFT. BB, HA) ITHlE L7z SBHEARIE 10l &
L. &#oEACIEF—M ¥ P27 % —SIL-20AC%
M7z HPLCHIE S, BEAHIC A &/ — )b /FEEUK
/3mM F¥ 2t —bF b)Y 4 (45/54/1 v/v/v) = v,
# & Inertsil ODS-3(2.1 X 50mm, Y —T V¥4 x>
A R, HA), 3T (7= FF v 23— CTO-
20ACHHER) . BEIMOFH 0.25mL/min. % 254nm &
L7z WERMHIZ 1657 & L, ABIZETIE. MXDO Y —
IHR12~ 135 ED Y — 7 H34 ~ 55O Ik Sz,

2. 4. ER. RESLUCMANDOEMBIT M
HHIPEG-ATLE L LT, 7H#EC57BL/6 ik~ A %
4V 7NV VRREET (R 1.0L/min. RERE2%) . &
WOEEELN) # v (THRIVE, K. HA)ICTHEL
IHRELZ: B#H, hRlem* Z2WYR-725 I 52— b
2B, B0 B 72 BB\ 45 FE MXD # A % 30 ul
WA L7z ABERITR. 4V 7V T VW ARRREZ ATV, B A6
WOTEZLZE 2y MITHRE, "V Y BIUOEHRKEZ
B L 720 F7o, BABRAROKL T L BINTL L LD
2. SHBENIR 2> & M & BRI L 720 75 O 72 M0 O 50
#E (20,400g. 20min, 4C) 12k ), EFEESTWML7, &
o ERE OSV D, BERIB. K, ik 2% 7 —
200uLICCTAREYF 4 AL, w058k (20,400, 20min.
4C) o RWEZBRICL, WA O MXDRELZ LELIR
L72HPLCEIWCTHME Lze T/ 87 BOWEEAT
9 Z & T, BEREEM (mol/ng protein) B & OV ) i 88 Mk
(mol/g protein) #HH L7z. 7 /737 il 21213 Bio-Rad
Protein Assay Kit (Bio-Rad. #V 7 V=7, USA) %

7=,

2.5. BEMDIROAE

FANBAAIALE & LC, 7 HECS57BL/6 HEME~ Y A
Mz P EH. BEZ Y — 24 (epilat. Kracie. HE. HA)
WCCTHEBL, 1HRE L2, BH, dfYelem® 28 0) Blo
727 4 — P EREEHICHAE, Y o 72885012 %A MXD
BWH A2 1 H 1R 30ul. 15 HH#H &A% 17 72, WE

1H1EATW, 4V 7V 5 YW AME: T G 1.0L/min.
RERE2%), YT ARHZTYINH A5 THREL

WEEMNT Y 7 b Image ]2 CHATEZE TG 2 1572, if_\
FE A - R AR P THIRE (AUC-160) & BRI TE W2,

3. & R

3. 1. MXD-NP &#| 0¥y

Y — X 3 OVEEFE LT O MXD B K R 4504 %2 5 L
72 ZA, FHRTEIR5.83umE~ A 7 a4 A Tho
72(®1A) . —F. ¥ — X IVREHMERIC X ) MXD 1%
ML, 2O 99nm & F /A X0k
DR TE 72 (K1B)s K1CIZIEY — X I VAL IR £
2B A MXD DM %Z/RT . 50nm ~ 200nm F£ D F
D R F-2SRAE L T W A 7280, S 8K o [t 43
THote XHIT, BMHMHZ ML, stk Hm
WZAF VT —RA% 8%IM L7 A Fu 7 VBRI
DWTHGE L7z 2R, HiLTd % 20T TITHIEIX
#30mPa-s Tdh - 7225 36T TI3H 120mPa-s & AR
WECTHMEOB AR S 517z (M1D). ZHh & MXD-NP
DVEMAREIZ18.5uM TH ). MXD-MP (2.1uM) X 1 Si%
WCEETH - 720

3. 2. MXDEFIZHICLDEKR. KEHIUMAEN
DEWBITIERE
X2 138 AT 4 W R OB, 2NV VR BERIRS
L UMM O MXD SEM iR VE 2 /R o B B & OFBERA
DHERYEC BT MXD-NP %4 B &, MXD-MP #Ai #f
B LEMETH o 72755 CA-MXDEAFHOZNIZH

20 A 20 B 200 b
9 Mean particle size: < Mean particle size: =160 |
s 5 5.83 um e 15 99 nm £
g & E 120 [
: g 10 =
= = £ w0 |
= E S 8
= = 2
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E—XII)LAIEH% D MXD Eif& (C). 20°C&



MXD con. (nmol/mg protein)

MXD con. (umol/mg protein)

&
N

(D)o MXD 5HE

X

ERNDEMELEFEEFIREE TS/ HER/NIFOATIVORE

MXD con. (nmol/mg protein)

41 p .
S 3¢t
ct
5 2 8 %
= | & 3
N.D. N.D.

MXD 2% 4 BEE# D C57BL/6 ¥V XDEEHEK (A). /SILVIFEEE (B). EXEE(C) BLU'm

N.D. #&HBRELIT . *p<0.05 vs. MXD-MP. "p<0.05 vs. CA-MXD.

N, EETH -7 (K2ABLTC)e —F TNV VHIEE
2B W TiE, MXD-NP & # 13 CA-MXD &5 fif & K
LEfzRL, ZOHEH7.4/THo72 (K2B). Th
LAE R, 5. MXD-NPIECA-MXD & ) & 2NV ¥ FHEA~
WS N T W EAURBE NIz — T BFWRMET
&, MXD-NP & A4ifif & i L CA-MXD @45 #f C & il &
AL, ZOfEIF. W19 THo72 (M2A). F72. CA-
MXD &AG #E Tl H T MXD 258 S L7248, MXD-NP
BARTIRMPNOEMRITIIRL SN 20572 (X 2D),

3. 3. MXD &K EREICH TRREREDR

3L KA MXD A B At ORI BB W R % R
o F/z. K415 FE MXD BA %A% H BRI HRog L7z
HE% Image ] X DN L2 BATIROFEEER (K 3A) L%
B 16 H#:F TOAUC) 154 (I3B) %#7%39 . Vehicle #Ai#
TIREAHR 1L HASBEHNED 5N, MXD-MPE T
FRETH -7 —J. MXD-NP2&Ai§5Z & TRE
FAAARF . ZORNIBAHZ T HETH o720 F72,
MXD-NP & A4i # Tl&. HER M TH 5 CA-MXD & A #f &
N HRBRFINTE C AUC, 15412 BT H MXD-NP #Aji
BiZ, CA-MXD®BARE LB LAZISEMETH - 720

4. &

fEIRIZB VT, AGADEHE L L TMXD oA
HAWHNTHEH, 5% MXDEA OARMEIL 1% 2% D
MXD#H L ) AZICENI EMSNTWDE Y, L,
INETMXD % ERE (5%) &A% MXD ERF 2 kT
BRI OFBEIRE SN TV, KIFFETIE. ZBikiE%
MeFEL72MXDF /KT % 5% & A 5 BAT5 %2 #7212
B%ET 5 & & BT, AMALAIMXD % FBE (N0 VHEH)
WCRDSIZ%EE L, C57BL/6 < ™7 A DT FBd 50 12 4%
MHIEEWSIITL T

T3, WFZE T L 72 MXD-NP (MXD % & (5%)
EHT BT KT EAD OFEEZ E L72. MXD-NP Ok
T3 50nm-200nm CEEHR T, 99nm. K 1B) TH D,
MXD-NP H O REAMXD D IZ 9% L ETH o7z —
iz, SEWIREE FF B &, WA O SR T OB D
RESNDZ ENH D, Lh L. MXD-NPEHAI T, 22
CTl4HBELTOEREIRHB ST, FAMXD O
KIZHELIIR SN o720 MXD-NP DX 20C T
#130mPa-s& AFIEILH— 8% EAIZE L EVEE
AMXD F /KT Oaitkxm L3¢ 2605,
7oy MEEISEME S VALEAITH B A F Vo — 2D E
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by AKIRAED 36TIZ B HHEIZ 120mPa - s & in Y AN, BEOBRENR ., MXD-NPEOAUC, 4
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b0 S HIT, BEIFAMR M H O MXD 7 A & O aFAi 120
Ay BEE EE OOV DHEER) LT (B 125 H L7
B, BUREEREKICOWTY R L 720 MXD-NP #4i
<7 A DNV Y FEIEEE O MXD X CA-MXD #A5 B X
Db EMER L2 MXD-NP#45-~ ™ 20 BEEES &
DR RN O &A= IZCA-MXDRAH L Y HIKETH
572 (M2BB X UC)e T 72, HEKDCA-MXD B AR
BT ~O MXDBAT 32 & 117225, MXD-NP
AT B TR R~ O YBT3 S e b o 72
(K2D)o — el o> Bz 1§ WUk 1, e L 7 £ B g
AREHT 2L — M LM REEEN L CTEENICRET 5
NV—F 202K ELRHKELTHMORATVE Y, h
Th, ZOLCERY» O AEEEZEB L. RO RS
B L CIMANGEET % DD — Rl 7 RS (A S
N7 OERMEEZ OND, —T. AERBIIIRH
SORMBACHLENY) TEEZAELTVWLZ EH
5. KT 200nm DL E O SEW XM E E T 5 2 &
HTET, B SNEYTRONDL L) BV —11%
AL ESHETH D Z LRGSR TS 7, K
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In this present study, nanocomposite hydrogel particles with multiple layered structures have been created. To do this,
first, hydrogel particles with thermo-responsive property were prepared by aqueous free radical precipitation polymerization.
Using the obtained hydrogel particles as cores, seeded precipitation polymerization with various chemical species was
investigated to obtain hydrogel particles with multiple layers. It is found that one-pot synthesis of multiple layered hydrogel
particles was possible by modifying conventional precipitation polymerization for forming nanocomposite hydrogel particles
with nano-scale shutters. The obtained particles were evaluated by dynamic light scattering, various microscopy including
optical microscopy, scanning electron microscopy, and transmission electron microscopy.
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In this study, we focused on red light, which may have a protective effect against ultraviolet ray (UVB) light, a light
associated with skin barrier dysfunction. Red LED light irradiation did not alter the expression level of tight junction barrier-
related factor claudin-1 (CLDNI1), cellular localization of CLDNI1, or cell proliferation signals including Akt and ERK.
Irradiation with red LED light significantly suppressed the increase in reactive oxygen species (ROS) production induced
by UVB irradiation. Pre-irradiation with red LED light significantly suppressed the increase in NFE2L2, SFN and PPAR-0
mRNA expression induced by UVB irradiation. Moreover, red LED light also significantly ameliorated the UVB irradiation-
induced suppression of PPAR-y mRNA expression. Red light, which has been considered to have little biological effect, has
been shown to enhance the skin stress response and to attenuate oxidative stress, one of the mechanisms by which red light
can attenuate oxidative stress. In human epidermis-derived cells, irradiation with red LED light was also shown to reduce
UVB-induced increase in ROS production, which is associated with skin barrier disruption.

The establishment of scientific evidence may lead to the future development of technologies and devices that use red
light to enhance the skin's stress response. Since it is becoming clear that light has different physiological effects depending
on its wavelength, it is expected that new concepts for cosmetic materials will be developed that maintain the positive effects

of sunlight on the skin while preventing only the negative effects on the skin barrier.
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72 ReverTra Ace (B¥EMtL) % v Tz B UG % 17T
W, cDNAZFBL 72 EEMY 7TV A4 LAPCRIETIL.
Real time PCR Eco (7 A7 v #L) % lIv»TmRNA 5 H =
ZWE L7z, KEETORIRIL, B-actin mRNA OFEH
BCEE(L L7 L7594 v—%2K1ITRT,

3. & X
3. 1. FEBLEDXREHICESCLDN1 22 /NJED
KRB IUHRETE

CCK-8 # Fl\\ 7= Fe i b7 12 & o Tt LED eI g2 o
MR AR A MET L2 2 A, BELMEE TR W
Holze WIS, RIKITBT B TINY TREISHT B EH
RIS B2, wx Ay 70y MEIZL R TIHE
D WEHF T CLDN1 & ¥ 3 7 B oSsBEZHE L7z ik
B LED YGRS IC & - T, CLDN1 % ¥ /87 A H 344
Loz (H1A). #tREGHEZEICL D, CLDNL ¥
X7 OMBNIRAE G L7728 2 A, Mgz 8
BT L REHRICEIIZRO O k572 (R1B). F
7oy AR LED SIS 2SIt RE 12 S T 3B 2 B & A
W25 5720, ML - WIS 7V TH DB AktB LU
ERK1/20Y YBALEZME L7222 A, Wi b b
BB LN o7z (M1A). U EOEL S, #RLED
JEHREHC X % B H M 2 MR35 > 7 v R T] T HRE~ D
PTEE W Z EAVRE N7,

x®1 U7LEA4LPCRTCERLAETI~Y—

Forward (5 -3) Reverse (5" —3)

NFEZ2LZ2 | CACCATGGGAATGGACTTG TCATACTCTTTCCGTCGCTG
Stratifin AGATGCCGCCCACCAA ATCTCGTAGTGGAAGACGGAAAAG
PPARS CTCTATCGTCAACAAGGACG GTCTTCTTGATCCGCTGCAT
PPARy CGACCAAGTAACTCTCCTCA GTTCCGTGACAATCTGTCTG
B-Actin CCTGAGGCACTCTTCCAGCCTT | TGCGGATGTCCACGTCACACTTC




A X AT MRS Vol. 31, 2023

3. 2. BINREBEBHIFRROSEAICHISHHFELED
KEBHOER

UVBOREHZ & - THIFRNROS BEAE = 25U L. Mg
HHAERSNS . MY THEEbREESRS Y,
—J. FRENE TOMRET 52 & T KIMLRFEIC X B4
BRI ASIH S s 2 e shTws Y, 22 ¢ 4
DEBFMIIBVTE, RELED ORI RFIZ L - C
UVBEESHZ X 2 MDD T A =V 2B TEX L9 L
IWERE Lze eADINTTOMFIZBWT, 5m]/
cm?® LU T O 0 UVB RS TIZ ROS PEAE B IZ BN L 7w
A% 50m]/cm?® PLE ORE TINS5 2 2 S
IZLTWa 720 Y, UVB50m]/cm® DIRE Gtk % v 72,
ROS H B 1 72 #0648 /R B H2DCF % v 72 ROS A & o
fENT % 4T - 720 UVB50m]/cm® ®BHHZ & - T, Control
(MERLE A > V) & el L CBRZE 123 L 72 ROS i A
&, ARELED Y (10]/cm®) OIS X o TH B2 B
XNz (K2)e —J5 T Rt LED JEHARIREHIILIZ BT,

S @ DAPI CLDN1 Merged

Red LED

#H
200 r % %

180 1

S 120 f NS

NS

20

RedLEDO 5 10 0 5 10 (J)
UVB 50 mJ

2  LEHMRRBSTEE R ROS E4A IS T B 7RG LED BB DO EH
F=€ LED YtBBSF (5 or 10J/cm?) &L UM4ESHE (UVB 50md/
m?) DERSY 1 BEERSE DAL 513 H,DCF D YEI&FE % 38l
EL. & LED ¥ - KIMERBHOMIBICH T 2HNEEE
100% & L 7= **P < 0.01 and NS P > 0.05 vs control
(non-UVB). ## P < 0.01 vs UVB only. n = 5-6.

ROSFEARIZBV L o720 ZORKELIS, HRBLED
SO RTIRENIC X o T, UVBMRETFHIEROS ALl X
AT EIRENT,

3. 3. IPAVRUTREHICHTZEERREHD
1R

HRELED YR IESHC X % ROSFEAEIIHI DO A =X 1%
RWI$ 5 720, MIBN O ROS A D 2 ML/ E
THbH5HI MY FYTICHH LA, FRRIIOLIERE
MT-1Z2HWT, I by FYTHEEMZINELZEZ A,
%ﬁtﬁvﬁ%ﬁ BWT, I bV FY 7T OBREMIZE
b9, RELED RIS X A2EHb BN h o7z (K
3o MGHEMEICX > TI bay ¥ 7 OB
LTBY, MEDDF A — VP U2 RN S 5 A5, i
KA TH 5o LLEOKERED S, RIMERENIAEE S R
% ROSPEAETTHES X R LED Y6IC X A c#EMIE 3 b
IV TEREROERBICEEbDEEZOND,

1 f% LED B85 D CLDN1 22 /3 EDRIRES LU

'7129/713 v NEICHITRER, RNIB /13776 LED B4t
(10d/cm?) D& 24 BEEH%. F2> NNV BORBEEBEBEL .
CLDN1. phospho-Akt (Ser473). Akt. phospho-ERK1/2, ERK
L?(‘f’q“é RIEE BV

B) B EELEBEICH TIENIRTZEF, 7~ CLDN1, F:DAPI (1%
&*é )o 7Rt LED EREH(10J/cm?) DRSS 6 BERIE DMz E AU
T, BERELEET 7

NS

L NS I

MT-1 (%)
&
*
*

90 r

85 r

80

Control UV UV+RL RL

3 IPICRUTEBMICHTIZELERIFOER

Fa LED HREt (10J/cm?) &L U458 (UVB 50md/cm?)
DEBE 1 BB, EXTL—M)—4—EBHWT MT-1 DEX
BELFATEL. IPNICRYUTERENLDIBIEE LT,

**P < 0.01 and NS P > 0.05 vs control (non-irradiated).
Control: non-irradiated, UV: UVB (50 mJ/cm?), UV+RL:
UVB(50mJ/cm?®) +Red LED(10J/cm?), RL: Red LED(10J/
cm?). n=5-6.



3. 4. AMLARRERFOHEBICKH T SHEERFERS

D1ER

AR LED GRIRGHC X AL A P L Z0WHI x H = X
LERAT 5720, A ML RAIGEICED S KT O mRNA
BBV TV F A LPCRIEIC L o THHT L 726

AL A b L RAIRE O ERZRTTH 5 Nrf2 13, JilRILE:
FTHAINLFF VY —E-1F ) VI LEITCEEE -1 %
EoORBERET LY Nrf2 22— N4 5 H-ETFTH S
NFE2L2 mRNAZE/FIREI X o THIEm z2 R L,
A LED YEHT FREFIC & » THF A L7z (K4A). ok
i LED St BRS¢ b FBUIH o 34 S 7z, DLk
DOFEFHD S, RAGRIENC X 2 BN ROS #E A D TTHE L,
Nrf2 ¥ 7 F VIC X BIALA ML ALE 2 ERT 2 &8
RENTze At LED JEHM Tl Nrf2 FHHA~ O FE A5G0
SN o T2, REIGIC X B Nrf2 S35 SmH Ve
(& ROSEEAEMIHNC X 2 BN R BB TH L W HEtEr#%
Zbhb,

14-3-3% X2 &7 73 —O—HiTdh 5 stratifin
(SEFN)iE. B NEBDOTIF /794 M opidh, i
OO BETHRBUHEZ 525 17, 4, SR
BHZ X o THREILLEFIEN S & T 7 E O R IEALDSE 2

EEMRRE/N) 7ORIRICEAD Bt Y — DA FRIEDRZE

LT Mmoo, BIBE SNy I9F 794 MiZBw
THIINS % SFN mRNAFEHAS, SeBALR 8 oAk I RN
)T EEREORTICHES T 5 2 EaHE s, 22T,
A MLV AEZERFE LTCSENOSREBEZREF L2 E 2
5, SEHRIREHIC X 5 TSFN mRNAZSBLEAHM L, 7
s LED SGRIREH IS X o TERIMRF R R Bl s iz (K
4B)o —Ji. HEFEHITIZISFN mRNA FBIEIH 2%
5.2 e b o 7272, SEN 38 LED G O 1 3% O Y 451
TlEhwEEz o5,
BWNZEARTH B F F 3V — A BGEHRNG AL Z 2k
(PPAR)-81%. MILA b L ZITH 3 2 NI W28 2 1%
HE R TIENMONT VS, RS MILIZ BT,
VA LR ¥ 9 —¥ % 32— N3 58511, PPAR-8®
B THL I EBMESNTVS Y, BIESIC X 5
C PPAR-6 mRNA Z$BLE2SBHF ICHI L 7225, AR LED
SeriEEC L DRl SN o7z (K4C) . Dok Er
5. RBLEDIZH ¥ 9 — ¥ % & & lE i3 ms
EHZBWZ EAIRENT,

ARG IX. PPAR-y OB ZAL T, Y7t
FIUFF—E-2RBRTURY 7T VY Y E2 AR T
S, EEICRIESEFET LI ERMORTWS Y,

b o*

4 BRENXEBEBHEICEIZXL

A . B
160 NS 140 -
140 | l 120 +
3120 - 100 +
<100 | L )
oy NS 2 80
& 80 * E 60 |
i oe0 t 7
< 40 f 40 1
20 20
0 0
Control UV UV+RL RL

Control

LZIEZEEF mRNA RIRE M
i

FRE LED StHE& (10J/cm?) &

HH FUESMHR(UVB 50md/cm?) D

Bet6EEREEBEOMBICE TS

NFE2L2. SFN. PPAR-&.

PPAR-y mRNA #IH&%. U7

JVBA L PCRIEICKEER L,
& mRNA % I/ £ & B-actin
mMRNA SIEE THIEL

*P < 0.05 vs control (non-
UVB). #P < 0.05 and ##P<
0.01 vs UVB only. NS P>
0.05 vs control or UVB only.

Control: non-irradiated, UV:

UVB (50mJ/cm?), UV+RL:

UVB (50mJ/cm?) +Red LED

Uv UV+RL RL

C NS D
160 | * 350
140 t B 300 |
<120 1 T gm0}
T u =
o ~ 200 |
1 80 1
X 60 r N
| Q100 | .
20 t S0 ¢
0 0 =

Control UV UV+RL RL

Control

(10J/cm?), RL: Red LED(10J/

UV UV+RL RL )
cm?). n=3-4.
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AREFIZB VTS, ARG X o TPPAR-y mRNA
FEBRATHF A L7 (K 4D) o - LED Y wi g
X ) PPAR-y mRNA ZHLRASPHF 12N L. /I X
BFEBPHEH 23 L7z (4D)o BIREWZ 212, R
6 LED YE UM IR SR C 35T, PPAR-y mRNA 58l &
A 3EREE SN L 720 PPAR-Y®D 7 T= 2 MZEIMEIC
Lo EEEGARKT A A ME I TBY Y, K
LEDJIZ X AVEHEDO—DTh L REMED R S Nz,

4. & %

RELED G2 AT SN RBEMBIZB VT, KF/NY
T EAE B b B EAERE R ROS FEAER N 2 I 5 2 &
ADRENTz, WEDOHEITB W T, Bl A2058 Mgl
BOWTF rra—LctF 5 —ERktozwm AL L
THREL T, I by FYTEEEMSLEAT S &5
WIISEDORFE D —D2Th B LIRESRTWVE Y, LiL,
ABRFHICBOWTREBELEDNIZ I ba v B 7EEN 2 H
MLz 80, I va Yy N TREEICHT L
BEHTRZWEEZONSL, ZD720, K Ick s
ROSEAMHID A B = X MEAHTH 5, UVBHEGHZ X
D NADPH * ¥ ¥ ¥ — ¥ O iHF AL % 4 L TROS 7 4: 258
M5 ENRMEINTVED, 5B NADPHA F V4
—ER DM ERETALEND S Y, BIETFIHBUR
HrOFER, SRAVRIE S & R LED BB EHC X 2 S 30
DN E % BHEFE L TPPARY ZWE L. 5tk %
J§NY T R 00 (BRI oMIlaN Y v k| RS
P33 296 (REEE) OV A H = X 4 & O % # T $ 5
LT OBBUC X BN THIBIORE YT AD
FENAZH G L TwE 2w,

5. # 1

INFETICK AT, ZEMRE D ) 7HERE OB
bohlt =L LT, BROZHFIEbL Ly —L
ZOWREMWALZY, ARETIZ. ZoMal 2 7 =X
AL ERR DR 2N U CTRENIERT A2 RO H
LAREGICEH Lz REGIIEMICH L THIEE TS
W H LD, A AN ZZLEAWEEETH b,
AWFFEIZE D, PPARZELHEFO A b L AIBER T2
ARG X 2 B2 8 A B O — i & 3H ) WTREMEATR &
n7z.

F 7o BN KEOCORTEIC X o TEL 28I
NI TNMIIHRTETFRIE V) TRAX TV —DBIED S,
HDZENOIET ALY 7 vk CLDN1 s E L
72BN 7 O A ) = X DR LETH B MA
Ty BHARIBEHNC X > TH 725 SNBEHHML~DE D
BRI BT HEL HBRILAIORH G EEZ2 55
bOD, EHVOXERZEAD ERPBENTI RV, HF

EDW RN % BT 5 2 & THREEBORERZ B S
L HFEFEHERTOHWLRTWD, BT~
AWML END Z EIZE o Ty HREEEHOTHEEO A b
VARG R ED D LI P - 785 AT EASNRIEE L
T HREMEDY D 5, IFERICL Y FRENE L 5724
HEH 2 Fo 2 LM S No0oH 5720, KEEEoFE>
FEREIC L > TRV AR L 20, RN Y TICE 5
TEWEEORZTFHT o5 Lva st 7 b ot EM
DRI D Z LS N5,

B
AR OFBATICTTEEZG ) T LAAEHHEAT—¢
—JARX Ma Y =M BN L LT E 5,

(5| FAxZ#k)
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Polyethylene glycol (PEG) polymers are generally recognized as biologically inert and non-immunogenic. PEG is
commonly used in bioconjugation and nano-formulations to improve the circulation half-life of the formulations and increase
their stability. In cosmetics, PEG derivatives are also widely used as emulsifiers and skin penetration enhancers. Recently,
the “pre-existing” anti-PEG antibodies have been reported in healthy individuals who have never received treatment with
PEGylated formulations. In a murine study, topically applied PEG derivatives could efficiently penetrate the stratum
corneum and reach the systemic circulation. Daily application of cosmetic PEG derivatives primed the immune system,
inducing anti-PEG IgM production. Anti-PEG IgM was detected by Day 14 in mice with normal skin, while it was detected
as early as Day 7 in mice with compromised skin. In addition, in mice with pre-induced anti-PEG IgM, topically applied
PEG derivatives appeared to bind to the pre-induced anti-PEG IgM, lowering blood levels. Current results indicate that PEG
derivatives in cosmetic products may be an important contributor to the source of the “pre-existing” anti-PEG antibodies that

have been detected in healthy individuals.

1. #

MARYVZFL Y7y a—(PEG) MAOF ¥ 712
Pfizer 3B & "Modernaft# o v 7 F v 2 HEH L 7284
BELRTUVVEF - SAEE SN LW REMEAVRIE S T
Wb HEEE HIX. SEEMED <. BFHEMRER MO
iz & LTHH ENTWBPEGAS S v /8 7 Sl %o 5
JRT R EBH I N AE NT T URRICE > T
PEGHUMADHFEE NS Z L2 R THOTH LM LY,

M S504EICH) . BRYUALE L CHIPEGH Uk Z A3
XV TEHN) R A A TETWS Z L b#E?
ENTEBY, TNEPEGHRHVLNTELER L HL
%o HEHE O b HARRAFHA S 472 200 5100 Bk ifiL 1
W, 37 BICTHLPEGHUADEAES 5 2 L MR L TV 5 (R
RETFT—5)o HFEIPKEVCPEGIIEERHE» SRS
WIS Nz s, FobEic & 3 05 IR T2 0
PEG2SHEAIETHE L 2B O b 2 % 5R HLE O
B ERSERNICAD, PiREFEL T Lb0LHE
ABNTWVWS, L2LAR6, 8LV TIDZ L &2E
FEL72BE v F 720 7 A 4 FDA b HUPEG Hufkah i
Dfebtk %Rk L. PEGIEHi & v 37 ERMZ KT 5
BRI HTERR RER IC BT v 87 IS ik s
TR PEGIZHT 2HMMAOFEOL DL FHMT 2 X9
|2 recommendation letter # %M LT3 Y, 2o X2,

[l

Polyethylene glycol (PEG) derivatives in
cosmetic products induce anti-PEG IgM
production in mice

Tatsuhiro Ishida

Department of Pharmacokinetics and
Biopharmaceutics, Institute of Biomedical
Sciences, Tokushima University

PEG 23 A PAROFTEIZEREMICOER 2 HEDO T 5,
M aary A VAT HT 2T 7 F 2 aH5ES N,
Pfizer ft 3 X O’"Modernatt# D7 7 F v % st 5. s h
720 Pizertt7 7 F ¥ 122w\ T 1,782 4 (100 75 [l 3% & &
729 6.11F). Modernatt7 7 F 1225w\ T 215 4 (I 2.6
). KT 7 F 2 (2389 7 2) 122w T 1 ([ 3.5
) OEDH Y, BHEREND OO, HELRT LILF—
B HE SN TS, BEHGIRVb OO, ThET
KGR SN2 7 F v LR EBEDSEH WD, 20
JER & L CTHPEGHUADBI L 257 2 ) /1 FDA T & 11
TWwh, TNZZFTIIZF VIZEFETNSHPEGIZ L BHE
POBIZ B 2RO m SN TH b, HEYHIS
NTwh v, Pfizerth B & " Modernatt# o v 7 F
DWT NI D mRNADZENEE & ¥ 87 OFEBIFHED 72
WOIZPEGHSHiIR'E F / %1 (PEGylated lipid nanoparticle
(PEG-LNP)) 2%& M EN T %,

FHESNZE 15 PEG derivatives 12 & - TiFE S 7z
PLPEGHUADS, Pizertt® COVID-197 27 F ¥ (23 F 7
A IHIE) ICEENDPEGICIRLTTF 74 7% ¥ —HEK
ISEFEL D B0 BWETVBLIYIIFT 4 ke
it L 72 mRNA &4 PEG-LNP % i\ CTHGE L 72

2. /5 &
2. 1. HERICEINPEGRAFEFM

TR ORI IE, R B O R 248 7% F
DPEG, B 2 \THEBIWE &2 TdH 5 258K TR &8
EAER N E ENB5FRPEGR. IKEETH 5 MW H
BV Z A LR EW %2 Utk S 5 B I TR S 1A
W S 1 FUIE G P B 0 PEG #3825 R I S 1T
w3 Y, PEG & A i U FL i 2 7% (Polyoxyethylene (14)
polyoxypropylene (7) dimethyl ether. polyoxyethylene
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(17) polyoxypropylene(4) dimethyl ether % % & AquaLabel

Balance Care Lotion(Shiseido Japan Co.) & PEG-11-
methyl-ether-dimethicone & PEG-40-hydrogenated-
castor—oil # % t» Bioderma Sébium Lotion(Bioderma Co.))
B E LTHEA L. SRS Z2HHAITEL 2~ A
AT B & & THLPEG-IgM 25#%3# & 1% % ELISA Tt
A7z

2. 2. PEGEFEHOEBEE @MY

H 6 #% mPEG (FITC-mPEG. 451 350Da) K&
20ul (100pg/ml) ZHFE L7z~ ADWEEIZEAT Lz, B
fith. 1,2,4,6, 12, 24 FEHEIC MK Z R L, IiLd o
FITCHRDHIGHREE Z WE Lize F 72, 24 RIS E A
L7230 DR 2RI L SRS 2R L. SOGSmEE
T EEHNNOFITC-mPEG D& % #5720

2. 3. FEINMPEGIR#FICKDOAIFT185F
B MRNAESEPEG-LNP#EICKDT7F 715
F—RRICDIEIE
1Lk (Bioderma Sébium Lotion) @ 7 H [ A (2

(A) Product A
1.2 1
- oDay 7
£ 101 oDay14
N
2 mDay 21 e
o 0.8 1 kkk  kkx
9, .
s 0.6 1
=
Q 0.4
n
< |
< 0.2
0.0 —— T
Naive Intact skin Compromised
skin
(C) PEG-300 solution
1.2 1
E ODay 7
§ 1.0 1 oOpay14
Tf 0.8 @Day 21
D *kk * %
g **
= 0.6 1
o
¢ 0.4
w
o
= 0.2
Z N
0.0
Naive Intact skin Compromised

skin

JHiEGH 1) & B \WIEETFTIVPEGIEH ) A Y — 2 OFIRA
5 ($5:-5 Hi%) IS & o THIPEGH IR ZFE L o~ A
ZHwv, ZHIZHBE L 72 mRNA &4 PEG-LNP # i AN
B L7z $#£5%304 TR L. PEG-LNP# 512 & %
ARG ALDH MIZOWTIRIZCID T 7 7 A ¥ MIRPLIZ
2T Western blotting 12 & » TEFifli L 720

3. & R

Kk % 72 4311 O PEG #% & 1K % £ ¥» AquaLabel Balance
Care Lotion (Product A) & Bioderma Sébium Lotion (Product
B) #ZhLhigH <y AEHICHEA L2 TAH, wTh
O —3 3 v THPLPEG [gM D FHE D% < /- (Fig.
1A and 1B), BIBEZEWZ &2, ®BICEDL ST, EE L
B %o~ A TR, BAMGHET HE ClI3bikoms
FEIg ST, 2B MBICHEE RSB SN, 3R
BIIIPURIITIER I L CT\wize —JF. derma roller TRz
B 25 2 72~ A TlE, BARKB#Z7HE T
PLPEG IgM D EEAEDFER S, 2% TIZITIZHEEL
Twiz, F72. 4015 300 » PEG# I (PEG-300) % A
L7zt ZA, BHOEBMAEE I, JLPEG IgM O#F%E

(B) Product B

1.2 Day 7 sokk Kok

ODa

T y 1 * %
c 1.0 { oDay14 X
N T
% mDay 21
a 0.8 4
e
s 0.6
>
D 0.4 4
n
t |

0.0 T T

Naive Intact skin Compromised
skin
Fig. 1 Induction of anti-PEG IgM and IgG following topical

application of cosmetic products containing PEG
derivatives

Male C57BL/6N mice with either intact skin or
compromised skin were treated daily with topical
applications of either (A) AqualLabel Balance Care Lotion,
(B) Bioderma Sébium Lotion or (C) PEG-300 solution(5%)
for 21 days. Serum samples were collected on Day 7, 14,
and 21. Serum samples collected from non-treated mice
were used as controls Either anti-PEG 1gG or anti-PEG
IgM were detected with ELISA. Data are expressed as the
mean £ S.D. (n=5) . *p<0.05, **p<0.01, ***p<0.001. Fig.
is cited from published paper® with permission.
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M@ s N (Fig 10). ZOVMEKOFLEIL, EHOKH
Loy AT 2EBBICHEHETH )., 3BT
RIZIZIZH R LTz —J. derma roller THJ§ 124815
G272~ ATk, BARKBHTHETHEETHD, 2
B HIIZITIZHEE L TWi, A % L <. HLPEG
IgG M SN o 72,

WNT, HHTOPEGHIMHIZEIT L TWD 1% #Hk
Wk L 72 mPEG (4011 350) 2~ 7 AZHEAT L. #ERY
VI % BRI L CEREAli L 7z (Fig. 2)0 EH 2R % D
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Fig. 2 Rate of percutaneous penetration of mMPEG-FITC in

mice with either intact skin or compromised skin
C57BL/6N mice were treated topically with mPEG-FITC

solution on either intact skin or compromised dorsal skin.
Blood samples were collected from the marginal tail vein at
1, 2, 4, 6, 12 and 24 h after topical applications. The
fluorescence intensity in the serum was measured. Data
are expressed as mean * S.D. (n=5). Fig. is cited from
published paperS) with permission.

Phase contrast
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Intact skin
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skin

Fluorescence

~ 7 ATk, mPEGOIMHP~DOBITIZHEL2ICAEL, B
XZ 120 A TR L 22, #990ng/mliE L 72
IZ24 B EF T~ THo72o —J. derma roller T
FH2LEERELOIYATIE, BAi% 2B TELED
mPEGSMAIZBITLTB Y., 4EHTY—2 (% 370ng/
ml) 1S L. ZO®RMKIED Lize 12 RERRICIZIEHR 72K
FEbO3 Y ATHEINZO LTS, #90ng/mlo
EET24RHEFEF T—EThHo7ze IRWT, FITC-mPEG
WA % 24 WE [ C O Bz T O mPEG O 4347 % G B
TCBigE L7z (Fig 3)o IEH &M CTld. FITCHIKOE
WHESAEE B L R TR s, KairbB L E
30.0x5.2um FTHREL Tz —J, BEREWVW 12,
derma roller T % 5- 2 72 B2 Tid. FITC Hk o4t
B IND 00, IEHREE XD Z20EEIIK» - 72,
L2La2s, RE»SHBX07120.0+10.7um F Tik&E
LTBY., KOEHPEZIEHLTnD Z LRSI,

Fig. 2128V, B E Tld mPEG O35 7 2 WL AR
BEINTBY, HEL)E CTmPEGCHYH T h B I L ah
S572DiF, ZROmMPEGHERL P ICAEEL L KL%
AL, MHICBiTLnsThseEZOLN, YLD
S, LB E TN A PEGHEMAD ., HEZ2EM L,
MHIZRATT 5 2 & THRIERZIEMAL L. PLPEG IgM %
FEL TV AUHREEDSE W I L AVRIB S N7z,

WA RIZ 40 FEELL Lo 8 s B S, BALT
& 2R IEARIST T 2 IR O AR R 2 - Tn b, Z
NS OFRFEARIIHT U THIMR 7 v 737 233 & (RifkaE L)
THILETEHTY=UMEERAEL, %7077 =Yk EICK
LEEMEMEZZIRTLTAHIENAONT VD, &5,
WA b Edh TRl X5 C3a. C4by Chald 7+ 7 4
I hEF TV EEN, FFICChald~ A MAINE R AP HE 2Lk

Fig. 3 Percutaneous penetration of mPEG-FITC in
mice with either intact skin or compromised skin
C57BL/6N mice were treated topically with
mPEG-FITC solution on either intact skin or
compromised dorsal skin. At 24 h after the
treatment, skin frozen sections were prepared and
examined under a fluorescence microscope. A
typical picture from skin obtained 4 individual
animals in each group is presented. Scale bar
indicates 50um. Fig. is cited from published
paper® with permission.
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PRI N REEDSE W LAVRE S N7z,

4. & %

PEGIEFEA ML EIE G ORMA - BEH L LTHIHS
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N7=HPEG IgM O FHEAS, ¥ o8y KR F )R TFa &
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BAHTH Y, BRI DFMEHEILETH L EEZT
W5,

COVID-19 mRNA 7 7 F > O 512 X B EIFUS IS L
Ty WME N T % PEGA RN TH % W HEEDSHL Y 91k
ENTVAPEEN LRI RIZEREN TRV, TF7
49 F Y —FHEICBTAPMPEGHMAOE LS. FHMICX
> THEINLPPEGHIADOEF G M T 2 T HET
HY. TTFT4ATF L —FEAN =X LOMHAITEEE 7
5 TWb, RHET. HWNHEG %O mRNA &4 PEG-
LNP (mRNA 7 7 F ) O—FBAS MG BR 255 W N 2 5 T
L. ZOEMOPEGHILPEG IgMAHEET 52 LT
WARRZIGEILL, CoOBBRTTF 745 bFY oL
WHFEIN, FRELTTF 74 9F v —DFHEEINT
WBTREEAE W EATRIE SNz, EBROFEIROFEHIC
375745 bEYUANDBRZEICBT AMAED KX
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mRNA 7 7 F 5O 7 LIV ¥ — S S o — i
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DT PEGH B & Lo F M b O H 72 70 22 4 SR A

Fig. 4 Complement activation (C3 fragmentation) in
pre-induced anti-PEG IgM bearing mice after i.m.
administration with COVID-19 mRNA mimicked
PEGylated LNP

C57BL/6N mice with compromised dorsal skin
were treated topically with Bioderma Sébium Lotion
for 7 days. C57BL/6N mice were injected
intravenously with PEGylated liposomes (0.001umol
phospholipids/kg) to induce anti-PEG IgM. On Day
7 for topical treatment or Day 5 for i.v. injection,
mRNA-PEGylated LNP were i.m .injected. At 30
mins after the injection, sera were collected and
Western blotting for detecting C3 fragmentation
was carried out. A typical picture is presented.
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Repeated exposures to a certain antigen onto the skin develop the pathogenesis of allergic contact dermatitis (ACD)
with the itchy skin rash. For the treatment of ACD, topical steroids have commonly been used. However, the use of steroids
induces a variety of adverse effects including skin thinning and atrophy, ecchymosis and impaired wound healing. Therefore,
the development of any non-steroid drugs such as immunomodulatory drugs with minimized unfavorable effects have been
expected to treat ACD. In this study, we have asked if any immunomodulatory drugs could have the potential to be used for
the treatment of ACD.

The inflammatory responses to an allergen in ACD result in cascading events: the activation, differentiation and memory
generation of antigen-specific T cells, the infiltration of inflammatory cells in the lesional skin by inflammatory cytokines
and chemokines, and the disruption of epidermal structure and barrier functions. The impaired barrier of the epidermis could
amplify the penetration of antigen. Since T cells play an essential role in the development of ACD, we evaluated several
drugs whether each drug could have a potential to regulate functions of T cells. Consequently, we decided to focus on a Jak
inhibitor in this study. The mice that received a Jak inhibitor on ACD showed milder skin symptoms, a lower number of
T cells in the lesional skin and the skin-draining lymph nodes, a lower capability of inflammatory cytokine-productions in
T cells, a lower number of neutrophils accumulated in the lesional skin than the control mice. In addition, differentiating
T cells in vitro that were treated with a Jak inhibitor had lower levels of the extracellular acidification rate, the mTORCI1
activity and the expression of genes that were related to glycolysis under the stimulation with recombinant IL-2. All the
results suggested that a Jak inhibitor could be used for the treatment of ACD with a potential to down-regulate T cell-

functions via interference of glycolysis.

1. #

WM BRADO T/ L HTH S 7 LIV F — Vil
i 4% (allergic contact dermatitis; ACD) &, 45T 1L
WIEAS, 23 TARREDMC T L 72 B2~ Wik i B fil 9~ % &
ETRIET S0 ZTORMNE 2 2% (BUE) 1Z. WELR
NI ANDADPEH)FEEOMBE DAL 5T, fHRAWT
IR SN B ESES - HHEMS - fbEmz EIc&EEhs
T EWETHHEI DD, ThDE, ACDIE,
S EEEE DAL D 2 ERENIRETH 5,
ACD DRHICIE AT A FHHERILSHEH I TE 72,
LaL, A784 FAIORBMOMEHIZIZ, BEDIEHAL
R FEHE, LB, BIBHREREE R & S F SE RRIER 2
I ENDL, FEATUA FHIORFEIWEI LTV,

ACDDFIEIZ. N THEEVMR T L2 BZICEEL
PURAS, EFERRNOBRMBICHE SIS Z &2k Dk
¥ %, YUEZ S TFIEIIL (X7 F FMb) L8R, Br
JBY) VoSN EBE L, FOSTEREY TR
5o PUESF 2B L7 THRIEEMAL L. LT, BL
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Regulation of the pathogenesis of
allergic dermatitis by the interference
of amplification loop between skin and
immune cells

Miyuki Omori-Miyake

Dept. of Infections and Host Defenses,
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J5 % B B HERR 3 B 72 D ORKRE 2 T 5, BRRERLT I
FadsEied 2 — @O RIS, ZO%, BijE &I
PR L. HEOS Sz E L7z 2T Y — THIKAYE
PSR HET BIRRE L 72 20 FEOTT UHURAS R ICIE L7z
B, PUR OB L ORI, PURO ST % L
L AEY — THIKLR., THIICH] X %4 57z Sl
KA fti$ 2 2. SR O TGS % 5 ¥ 32
B M H A )G BEEWBKT 27 5F 794 ok
T BEREZ R D 5 N MORBUR T R Ry 5F 7 94

MEKOBER(T RN =3 R) 2RI L, TN TIINEES
borisY(201).

PLEd X912, ACD O 5 FEREME (3 IR JE e Jit & &
LIS RDD2H ), FHMIZIE, BEZMED KH
FEREPUE A~ O M2 MY B 2 & THIEY 2 2 L A% hE
ThHIEDNbroTnS, LEAL—FT, et
HOBHE W 212, ACD OH FAZIIPUE A~ D 3l % 0] 5
THILOMLEHNDHY, EROBEFHTIL, Bz
EHROMAD LI LIELEE 25,

%R T T, RIEOREBICH LY FF /H 4 LD
g, HAGE L MR o KR IZ I H ) BBy, N THRREOE
. HFZEASEYNCHAM SN 2 212X ), REARDON
V) TEEREAMH DN TV 5205, RAEA Wk Ik 2 5 ACD
DRIERFTTIE, KN THEEOKT & A€ ) — TH
RL D HARN T DFRAEDS [ B2 — 028G 4 7 V] % A Al
L. RIEEDRRE L 7230E120, By - #peniessibz /v
L THRIEDTIR - HHAL LR WIVNRBED K TR
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2. 5 %

2. 1. ACDEFINIIADEREERIRS

EEREIYICIX,. C57BL/6 7 A%t L 72, ACDIZ. 4t
THFge Y L REEIS, BEEL 2= A DA~ O FAL
4 ¥ 2,4-dinitrofluorobenzene (DNFB) @ K 18 # 4ii 2 &
0. FEBRIICHER L7z, FEERTEIC X olive oil:acetone (1:3)
TIHEE %2 L 720.15% DNFB %, xJ B #1213 olive
oil:acetone (1:3) # H\:72, Day 0 URAVEE) IZIZHITE L7-E
R B~ 100Ul OB % WA Ly day 5, 10, 15 (EkE)
WIZHIE L 72 E D B VIS HE N E~NENEN50ul
BB\ IE25uL/ i 2 W EA L7z, HEBICHEREZ %
FigHEAE LTIE, ) Y Ei O OB IZ TR E
B2 T8 DNt OEA T E % 7z,

BEAF SRR, BEAE O SEH % Bat LR 4, 187k %
JEMBRBTIECHHEN TV Jak lHEAZ Wb L &
L7zo Jak BEANG, 8O (P xh g™, 2307 1 2
77 =) HDHVIEREEN (T L7 F AR 0.5%™ B
W) ISP G Lz, #GEIE. RELDOENE b e
W% B L H WAL THV . KEOMRIZ, DNFB®Ai
HBOBEMEZMNETAZEICEY, ErDZ{bE: LT
fili L 720

2. 2. HBFAERER

4% 78T RNV AT VT FCEELIZHNME /8T T4~
WL, WY LAWREAT MR YY) Y - Y G
L. BHM$E (Keyence BZ-X800, ¥ — T ¥ A) IZ TR
217

2.3. 7O0—YA XM —

B d B\ Id ) Y oNEiA S HIMERZ L, fie ok
BT/ 70— F VPR CHmE A L7z, MlaRmDd %
WIIBEN O G TR BL A R TR W EOLEE 2 7 1 — 4 A
p XA —% — (CytoFLEX™, Xy ry<w>a—V ¥ —) TF—
AL, W L7 — % 2 BN Y 7 & (FlowJo™, H
KRZ bV - F4vF ) ZHCTHEN LTREL -
BAEAL L7z AMERD %Y 7k v Mid. lineage marker
(Lin) Z CD3, CD19 3 X O°CD49b & L T, #FHhEk(CD45"
Lin- TCRp CDI11b" Ly6G"). HLER(CD45" Lin Ly6G
IA/IE SSC-A° CD11b" CD64"). v~ 17 7 — 3 (CD45"
Lin  Ly6G IA/IE™ CD11b™™ CD64") . Bl IAlE (CD45"
Lin" Ly6G IA/IE" CD11b™"™ CD11c" CD64"). y5T
ffa (CD45" SSC-A" CD3" ydTCR"). CD4 [ £ T il Hy
(CD45" SSC-A” ydTCR TCRB" CD4"). CD8 T
Jfa (CD45" SSC-A” ydTCR” TCRB* CD8") & L TEFH L.
FE L7z MlEiE. &7 — N OFEAEHE (%) & 64 O
faf S H M L7z,

2.4. ELISA

BeR & %30 v 8 d 6 ARG 0 BERE E (Auto
MACS, Miltenyi Biotec) % Fi\»TCD4 BE TN 2 v
(X CD8 B tE T 2 #iAL L. 0T MIa 2 2 AR Dk oo il 3



FAETCTIORMEE L, FEREZMIL, EERIC
GENLHA P A A v (IFN—y, IL-2, 1L-4, 1L.-13, GM-
CSF)DiE%, ¥ K4 v FELISAEIZ X DillE L7z,

2.5. EEMRT-PCR

FEWG & B\ ix ) v 23 Hids O MR kg ] 45 i & 2 v C
AL L 72CD4 B THINE 2 2\ W IZCDS Btk THINE %2, it
T AL Z BARBUR O RIBATAE T C 4 BERIRE 2 L 720 ML
7o Z X L, total RNA Zhii#s, WG RISIZX D
cDNAZ B L7z FEMETERHRENIRITES 754
R=BLOTO—TE T, RS T (Slc2al,
Slc2a3, Hk2, Gapdh, Pgam 1, Ldha) ®HIRHFH & % 0
E L7720 WEBKEHE L 72 18S rRNA DA B FEBLE 2
THHEMSZ LICLY, BHEZERILL,

2.6. KBTIV I RBER

A S Bl e 2 W CHRIE L 72 4 — 7 CD4 Bk
THINED B VidF A4 — 7 CDS B THINEZ, $LTHIZ
HRPERORLGFEIE T T2 AL FE/ L TE 5122
HEs: 2 UHSREI TR & Lz 2 OXE2EMINE %2 30 251
Jak FHEHR] TULE L2k, Va v+ v FIL-20HE4TF
TAREMFL L 720 FIBL 222 I, 79 v 2 X7
7 F 4 ¥ — (Seahorse Extracellular Flux Analyzer XFp,
Agilent Technologies) % M\ T, SEFHETE G/ L
ML) 2 WE L7z

3. X

3. 1. JakBEEHIIC &S ACD RIEFIHE{ER D
SR b Jak RLEH 2 05 L2928t~y 2 &L K

B E—REIEEY A 7L OERICES T LILE — B ERDRREESfH

WG LB~y ATACDZ RS EE 2 A, %t
MR T, ERFECIRARZEIROBRARD H iz,
T2 NBBEORFTELTIX. 79 F /%A b OBGEIE -
JERAL, RKEOBUMEEAHR S Nz S HIRATEKET
. WHRER - ) U SERk - e T 7 = VO BEE FoM
OB EPSERH L Wohi, —J, EBIETIE. 2
NHOETORREAEI S N Tz,

TJa—H% A M A MY —=ZHNT, MEERPROREBIT
ACD ORI R IR LMl 2 [ L. Jak BHEH 2
U7 EEiE e MBItk Lo & 2 A, EBBECIE, H
MZE TN DEFhERB X O°CD8 itk T ML o M e B skt
BB DHEEICRD LTz, T2, BERY © /5 5Hd
720 O CD4 Btk T Ml - CD8 Btk THIfE oMak. CD4
Bk THINL CHINB S 72 0 D RIEMEY 4+ 4 > (IFN-y,
IL-2, GM-CSF) pE A s A E BT TH B LTz,
—7. CD8 Btk THIL Tid. Miled 720 ORFEMES A4 b
#1 4 ¥ (IFN-y, IL-2) BEAERIT VT NI AL TH - 720

3. 2. ACDDia&ZEELTH Jak BHERIDFTEEMED
RE
20204F 6 H. Jak LEHISLHEED 7 € —PEE R T
DRERAAR SN2 & &20F, Jak BEEHISHVHEZ ACD
FEE AR ISR IS H G- Ly 72 ) Y45 Lo~
&, WEER B L, ZOMR, DNFB®Ai&RONER O
BT 6Nz T2, SIERTT ORIRBIE TI1d,
HRZIZ—EDRIEMLDRE 2 52072 b DD, {FIER KK
DI DA 7% &\ e DEPAA I 23788 5 7z (14
2)o
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3. 3. THRAHVETIJICHITS Jak HEH

DER

ACDDOIIER THIEZ AL TlEZ Y, &2 Td, CDS
e THIASACD EBREF VO LD L7 =7 ¥ —Hili
ThoEWV) I EPRIAMRETHESATYDE Y E72,
[T OFEREMERT - HEFRF - FORIIIHHRRE O 2L (L3
VETF) 7)) v BEOa Y U A% ZT
T THIRROMRH) EF ) v 7B 5 Jak (HER O/EH
2DV Tin vitroB 37 % WV THE L7z, THITEO#RE
PER - MEFE - ORI BE 7 X TR R L0
RREZOZALDHED S ERMONT WS, RIFFETIX, T
ML DAL - BREEEIFICHTH 2 REEYEICE H LT,
Jak BHEH]I OB EKET Lize ZO%EE. CD4 Bk THIE.
CD8BEE THINLIZE D 537, Jak FHEAILEL L 724510 T
M Tid, IL-2 BT ESA§ 2 G DR T 25580 5
Nizo o WHHEALTHIRR TR S 1L 2 BRGSO A2
9 mTORC1 D%, S6 D) Yibkz ) — K77 b &
LTHEL72EZA, S6DY VERILIREE D Jak BHE#] L
HIZEDF v vV ENBEZ ERDYP 5T,

S HIZIL-2 ORI & 0 3EG AL T Al T 383 2
BB Gk & fn 1 (Sle2al, Slc2a3, HR2, Gapdh, Pgam 1,
Ldha) DRI LI2E 2 A, BET L& TOBRIETI
WS Jak FHEHVLEIZ X DK LTz,

4. ERELUHRE

ARWFZETIX. ACD O FHEDS [ B2 — S8R+ 1 27 v ]
D E & IR D, DA 7 VOHEFEDS, K8 RIE
DEALREBIE R 7253 L0E L. TR —REiiE 4
7 V] OERIZ X B ACD O REHIH O v gEME: & MFE L 72,
ZOFER, Jak HEANZ. ACD ORER & £ O % A &
Wz 52 R L7z KO RAERFTICER L7z Fii
AT L2 L 2 A, Jak BHEHINC X 2 ACD @ F ¥ i 8
OFPLE M LT, 2. CDSFEE THINR S X UNiFh Bk
DEBWHILTwE I e A L. BMEHEARD X EY
— CD8Fth THINLIZ., DNFB% M W72 ACDEFVIZH
WCHFHERZ ) 7V — b B EWAREY BB b, DX
B, Jak HEREG To~ Y A CTREIIRML-CDS
Btk T e oA x. GFhERE O T & B L T A1)
REPEDSHEN S Fze F /o, RIERPTICEM L7-CD4 Btk
THIK O BIZZAL D o 72— F7 T ) Y234 CD4
Rtk T AL O i Jak BLERHE G- T O~ o A THEIZRA
LTEBY, 27077 —YDORIERE & MRET S IFN-y %
GM-CSF. THIfEOBGIZb AHIL-2 L oz A +
A VOREERDFELLIET LTV, $§4bb, JakHE
FlOREITH - 12, THIKL % A L7z ACD DR B2~ %
JEMIE O EAERL, THIRBHRY A A4 v OEAEZIHIL.
ZNEEA LR EIROZICH LT #HC/ER

THIENTFHENT, &5, ACDSIEMRIC Jak Bl
F % fE e 5 L7234 T b ACD D REHI I — & DR 4
MRED LN &5, ACD DT~ L 72 55
HIRL O BEREMIENC D Jak FHEHIAWEH 3 2 W REME SN &
N7z,

I, IAERFE DS EHICHEIE LT v B THIE oM
N AN F—RHA~D Jak BHEFI OFEH 2DV THRE L
7o PUEIETRZ FEAk L7z THIKL Tk, 3RS PE - CRfpl
ARBTG5 Y 2O, HEIERAER I 7
77— RIS 2HETH R 5N 5. ACD DIRIE
R THRAGLETH S ZEeh s, THRNOZ R LFE
—ACHNC Jak BLERI 2SR A W REME 2 A Ly MRGEL 720
BELZEBY, 4 "I VZHEEKY T F VLD E
PEAL$ %2 mTORC1 DV > ERAb< i BE 5 T 0 FE 8,
Jak BUEANC X 02 S, MEEERARDET L Twi,
Fx OWIIE T IV — T DATIFE Tl THIRLOMEHERE DK
I, B b EHET L 2R ER TS Y, Jak
EX ORI, THRROMIERAHZAEST LI LICLD,
PAEIE % Bl C & B REEAVRIR S 7z,

AHFZE TIE, Jak BLEH] o T H K A8 3 o #1802 A L 72
ACD OFRREHRIIC OV TH S A2 Lze LA L Jak fHE
AN, T HBE AL o ez Ml i <o Bz 1 o JE i BRCRAR LS b 1
M 5. ACDDEHIE L LT Jak FEH o NIRR Y %
E2HI2E CHSOMICBTAEH HS T 540
ENHDEER D SHROIEBEFEOMEIIIREL 720
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Production of extracellular matrices, including collagen and fibronectin, is highly important for not only beauty and
moisturizing, but also biological defense system, such as maintenance of barrier ability and anti-inflammatory responses,
in the skin. Dermal fibroblasts mainly produce extracellular matrices in the skin. Therefore, regulation of extracellular
matrix production in the dermal fibroblasts is highly important. We previously found that double-stranded RNA (dsRNA)
suppressed the expression of extracellular matrices in the activated hepatic satellite cells. Dermal fibroblasts are also
exposed to not only pathogen-derived dsRNA but also endogenous dsRNA. These findings made us hypothesize that
pathogen-derived and endogenous dsRNA activated innate immune responses in the skin fibroblasts, leading to reduction in
extracellular matrix production in the skin. In this study, treatment with a synthetic dsSRNA, polyl:C, resulted in significant
reduction in the expression of extracellular matrices, without significant reduction in the viabilities of normal human dermal
fibroblasts. Furthermore, a short dsSRNA (19 bp) also induced down-regulation of fibrotic marker gene expression in normal
human dermal fibroblasts. These results indicated that dsSRNA is a hazard for skin by down-regulating the production of

extracellular matrices.

1. #

BB TAaT—=r 7747017 F i EOM
fash= b)) v 7 Z0EEAZ. BRIEOERE - RBOAR LT,
2N T REDMEFE R PSS B 7 & O EARB B (28D
TERETHL s HHIZBOTHIRaA~ b v 2 21d, F
WHRRHESE I ASRE A LT B A, MHE S B v Tl
Transforming Growth Factor-B (TGF-B) /Smad ¥ 7"V
AN~ N v 2 ZAOREAE - S RHIEINC B A E & R
2L T Y, Lo TREOREE - EHtEE R0
WM~ ) v 7 ADREE - SR YIS S
EH ), FD72HI21E TGF-B/Smad ¥ 7 F IV Dl fHl A
HELEZ LMD,

TR DI, TR L 2 & ORI LRI 2 %t
WY FLA TV D, B L TIE, SRRk oMM IC B
W T TGF-B/Smad ¥ 7 F VASBEN AL L. Milasb~<
MYy 7 ADBBELEINERT LI ENERE > T
W3 Y, LR, IO & S TR E. B, ik Ed
SWLIMMTRIEL, ZLDBEENRHELATVSIZE A
b ST, RN LEREREIBO TL RV ENS, T
VAV MATFAHINS—ADEVREBE L STWS, &
B, WAL U 72 AR OFF S R TE 3 4 I 3R M
T, ML DN & 72 2 /) 12, AR ASHRNA TH

[l

Elucidation of mechanism of suppression of
collage production by pathogen-derived
and endogenous double-stranded RNA in
an interferon-independent manner

Fuminori Sakurai

Graduate School of Pharmaceutical
Sciences, Osaka University

Zpolyl: CRARIRNAZZ ) AZHFHOLFIA VA%
iR sE5 2 LT, 184 % —7xa v (IFN) KA
(2. TGF-B/Smad v 7 F VB X WNa 5 —7 v A % Jil
L. #AEEE N5 2 L IR L7z,

WA B2 S HEEIGO T kA 7 ZARFIRNAIZ
BBEINTVD, FFIX, 74 VAR % &0 EARIC
WICRBEINTVDLD, ANV AR—EOMEIE A
RNA%#Z 2R T Do T2 7 5F /794 FTIEEMN
PRSI X D snRNA LR ED V) v a—F 1 7 RNA DL
L7zobi S, AR RNA & L T Toll-like receptor
3(TLR3) 2/ L CRIEINE X FHET 5 " SHITHRIET
Z, I hI Y FY7DNAXD ZAERNAD A SES
TEDPWEESRTVS Y, ZOX)AER,S. REOM
HMESERIE 22 &A% RIEARD L < HOHRO ZAREHRNA IZ
BBETHZLIZE 5T, 1 BIFNIEEEFENIZ TGF-B/Smad
PFUBHHIS N, I T—=F v EoMasv by v s
2 DFEAIR R AR, OV T ORI - N THEE
PEFTL2OTEIRVPEER T2, I TRIHIETIE, HF
BEARHEB X OCHCHFEDO A RNAIZ L 5 IMIFNJE
KRN s~ ) v 7 ZEANH oL, BXZEo
AN ZALFEHE BN E L THREZ1T- 72

2. /5 &
2. 1. HRIEE

1B e b B2 H R HE S M 1X. Dulbecco’s modified
eagle medium (DMEM) (High glucose) (10% fetal bovine
serum (FBS), antibiotics& 4 ) TH#E L7, ¢ MFAE
H R C© B 5 LX-2 M8 1&. Dulbecco’'s modified eagle

medium (DMEM) (High glucose) (2% FBS, antibiotics &
) THEL 2. EBROBICIE, 12 B FBS Ik A 15 H
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THFELZOL, TGF-P% IR 2ng/ml TR L 16 K
MR L 720 BICEBRICHET L2 W, I L72FBSIX,
56C. 30 5B DIEMILILER 24T - 72 1 L 7=,

2.2. LAIAINADFAR

LA A VA% LI29MMBIC S S &, 2 HR Il %
[ Y - & O 2. HO buffer (1M Tris-HCI (pH7.5). 5M
NaCl, 10mM 2-mercaptoethanol) 25 L 72, B IEAL
HE AT 7-0b, HREEEIC L Mz asE L 72,
55 N7 BB, Vertrel (53 - 72K 7un
FIAN) REWRED2/5MA BEBRLHEEZ 4R HATV,
S 51T, [ED Vertrel M 2 TR LI Z 4 F517T - 72,
ZN#%E9,000g. S5aMELL. EEEHLVF 2 -T2
B L 720 B L 723D 9/10 D Vertrel N2 7205,
B I ALBL & 1T, 9,000, 10 4 flm.e Ly ki 2 [
L7z R OO AT 4 V7 - 0= —DF 2 — T \ZILE
1.44g/cm’, 1.22g/cm’ Ofifbt ¥ A ER % NI EE
L. ZOLRICERRO L+ 7 A v ZEE % I 2 Cam O
#H\vT 27,000rpm. 5.5 REfhE.O L7z 20Kk, LAY
ANVADONY FZBYLL, 10mM Tris (pH7.5). 1mM
MgCl,s 10% glycerol 2> & 7 % & /N v 7 7 — T 1 K¢,
4CTENL. BNy 77— L 725%, —BLENT L
Too EUX L7288 % LA o A OV 2B e LTI L 72

2. 3. ZXEHRBRNABKUVTILAEA

G AR RNA TH 5 polyl: C2Fhd 2w, d
L < & Lipofectamine RNAIMAX % ] \» T Transfection
L7z T ARBRNAZ T DICETHLETA VA
% Multiplicity of infection (MOI) 20, 100 T & 72,
19 i3 R oM\ RS RNA (short dsRNA; sdsRNA) i,
Lipofectamine RNAIMAX % H\» T Transfection L 7z,

2. 4. HREFFROFM®

IEH e A B R 2E M 2 1 x 10" cells/well T
96well plate {2 & # L 7. # H. polyl: C. polyl: C/
Lipofectamine RNAIMAX #H &K, sdsRNAB XU L A
ANWVAZVER Uiz VER 48 B2 ICWST-8 7 v & 1 1
&0 M AAE AR & 3 L 72

2.5. BIEFRIRMER

b i & [ &k 12, polyl: C. polyl: C/Lipofectamine
RNAIMAX # & 1K, sdsRNA/Lipofectamine RNAIMAX
BEMK, BXOVL I 7 AV Z/EM 48 KE] #£12 total RNA
ZHENL L, BEWRT-PCRIZ X O EinT-IBUFN 21T - 720
F-FBRICEBE 2B L, Western blotting {2 & ) & H
BHRBURNT 2 Eli L 720 JHWZ2PURIEIU T OE) TH 5,
Anti-a-smooth muscle actin (a-SMA) antibody (Abcam,

1:1000), anti-p-actin antibody (Sigma-aldrich, 1 : 2500)

3. & R

T LOIWCIEFE Y FEZEHRMESMRIC A RNA B
XV AT ANV AEH R OMBBAAEFR 2 AT L7z. polyL:
CHMl, polyl: C/Lipofectamine RNAIMAX &/, B X
CLFATANARENSREZE A, W HROHPHIC
BT, IEEe MRHEFMBOMBAEFARICEE ST
EBE SN Lo (WD, £ITHRIS, & MMMl
B35 rR7 7470t F v LoMast~
MY v 7 A0 FREBREZRE L2E 2 A, polyl: C/
Lipofectamine RNAIMAX A& A#EICB VT, AERIKT
MR SN2 (K2). F/ELISAILX » TH#E Lo
IFN-B R 2 ME L7- & 2 A, polyl: C/Lipofectamine
RNAIMAXH#ETO &K FiZ R IFN-BEAEIEBEE S 72 (1K3),

WA B O FE % 5\ 35 3 K @ dsRNA (short dsRNA;
sdsRNA) # W THE 21T - 72 TOHKE. Thoo
sASRNAERIREIZ BT e b Bz HHE S0l oo il B A A7 38
DIRTIIBEEIN LD o720 EHICINHDsdsRNAIZH
WThH, sdsRNA ORI IS~ — 5 — DFEBIH
HHEIMT L7z & 512 Western blotting 12 & o TH4 %
WAL~ — ) —DORBLERIT L7 ZH, 2HELIZBW
TOMMALY = —DORBDPMLT L7z, S 5HITsdsRNAIZ
X B L~ — A — OB IE, 1 B IFN O FE L s
SNEMTICBWTHEIZE SNz, Ll L FRO&ERIZ,
v MFEMEER TS S LX-2 /e Th BigEsn/, Dlo
ML, ZARMRNAREIEICB T 24~ ) v »
ZDREAZIHT 5 Z EARE SN,
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TGF TGF MOI MOI 10 50 10 50
B$G- B+ 20 100 ng/mlng/mlng/ml ng/ml
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4.5 - oa-SMA
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Relative Expression

TGF TGF 10 50 10 50 MOI MOI
() -p(+) ng/ml ng/mlng/ml ng/ml 20 100

mock polyl:C polyl:C Reo
complex virus

Relative Expression

45 Coll1A1

TGF TGF 10 50 10 50 MOI MOI
- () -p(+) ng/ml ng/mlng/ml ng/ml 20 100

mock polyl:C polyl:C Reo
complex virus

2 polyl: C, polyl: C/Lipofectamine RNAiMax & 1K, Reovirus fEF#EDIEE b MR EIRHEFMIRICH I3 EHIE~—H—DRIR

LIV, TGF-B FEEREDEE 1 & L7
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1000 4
800 -
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TGF TGF MOI MOI 10 50 10 50

B¢ -p(#+) 20 100 ng/mlng/mlng/ml ng/ml
mock  Reo polyl:C polyl:C
virus complex

3 polyl: C, polyl: C/Lipofectamine RNAiMax & & f&.
Reovirus fEEHZ DIEE E MNE EIRMIFMIZICH 72 IFN-B
EEE

4. &

4[], polyl: C/Lipofectamine RNAIMAX # & 44F F #E
ZBWTHIT M~ Y v 7 ABETORBIAZIKT L
720 MRAEARIZOVWTIIAELIRTFRIBIZ I N o 7
ZEND, oMM VY v 7 ZEIE T OB IR,
MBEEIC L 20T REVEEZORL, FEBIZ, Ny
AF—VE U FEIETORBIZOEIER SRR h o7

M, LA A VAB X CFpolyl: CHMVEMREIZBWT
& M= MYy 2 ABIETOREBERIKTIIBLE S N,
Moz T, MBPICELY A F 7z polyl: CR LA

ANADEDP D IelpolzlcdbEZ bNb, LETAIVA
DEHZ 7K1, Junction adhesion molecule-A (JAM-A)
TH DD, WAL TIZJAM-A OFEBLMEW 2 & 23
LNTW5, €072, LF 74 )V ADOHMITLNELY Ak
WY haolz bz bz,

O ZAKEERNA I X 2L~ — 7 — BB O 53
WHI A H = XL TH DA ZARBERNA DT S 2 DAL
HTFICHEINL L THFEINTVE DL FHEINL,
FEBH 2 OFMEMIK T % siRNAZ HWT /v 7 5o v
L7255 B5 320 TOREICEES Lh oz, BE, &
LI DENBEETZ2 /) v 57 v L, etz L <
Wb,
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Vasculogenesis is referred to as the assembling of stem cells and endothelial progenitor cells into endothelium and
subsequent formation of nascent capillaries. The elucidation of vasculogenesis of stem cells will facilitate control of
neovascularization and further development of novel cosmetics as well as tissue regenerative therapies. Heparan sulfate (HS)
proteoglycans, which are composed of HS glycosaminoglycan chains and covalently attached core protein, are a widely
distributed constituent of extracellular matrices in all mammalian tissues. HS could enhance the binding affinity between
growth factors and related receptors to modulate a variety of biological activities, however little is known about the role of
HS in endothelial differentiation and neovascularization of mesenchymal cells. Dental pulp stem cells (DPSCs), which are
classified as mesenchymal stem cells, are highly proliferative and exhibit a multipotent differentiation ability. Notably, owing
to constitutive expression of vascular endothelial growth factor receptor 1, DPSCs more readily differentiate into vascular
endothelial lineages compared with other mesenchymal cells. In this study, we hypothesized that HS highly orchestrates
vasculogenesis of mesenchymal stem cells and the role of HS on endothelial differentiation was investigated by using
DPSCs. It was revealed that an HS antagonist suppressed the sprouting ability and endothelial differentiation of DPSCs.
Silencing of exostosin-1 (EXT1), a crucial glycosyltransferase for HS biosynthesis, in DPSCs significantly altered their
gene expression profile. In addition, EXT1-silenced DPSCs expressed lower levels of endothelial differentiation markers
and displayed a reduced vascular formation capacity compared with control DPSCs transduced with scrambled sequences.
Collectively, these findings indicate the crucial role of HS on endothelial differentiation and vasculogenesis of mesenchymal

stem cells, opening new perspectives for the application of HS to novel cosmetics and regenerative medicine.

1. #

M4 3 OMERF - BWHEICEECTH 5 & S, JFIC, 1
BT 95%LLEE 5D 5 EE20um DL o B 1 15 E
RAMEEICRELL HboTwaZ MO TS, —
7T BHIMLE OB INENC & o TRAT 5 2 & A8 &
NCTHH, HEEMINEOHERLEEOK T IXEE ORI
<o

HRPIZ BT A ISR OBFEIZIZ. Angiogenesis (M5
$FrA:) & Vasculogenesis (IRETK) O 2 HEI D 5, ME
Pk, MHREOMENSEE R T 5 2 L THROME D
TSN EHELEZI/ L. IREEKIE, M5 a2 S 5
b U 7= %8 PN Bz MR AS IS FEAEAE T O TS I 2 T §
5ZLlEVH, INET, IREEBIIINIRS SHEBRR D
BEBEBOATRONS TOX A LEZ LNTWIZA, I
L A DM C A BTSRRI 2358 W & A, IRETZ A
t FOMERIICBEWTHEA L TWE 2 EAhoTE
oo TAVolalh, INETICIA L, M PR HIH
FHIN T (VEGF) < BB B4 K 7 A4 Ry L e 7 7 — 12k

il

The Role of Glycosaminoglycan on
Vasculogenesis

Jun-Ichi Sasaki

Department of Biomaterials Science,
Osaka University Graduate School of
Dentistry

BT AT, BRI ML PR R LAY B AE L.
RETEIRRESFIE SN L2 MELTE Y, LaL,
NS IMNE DT % I3 2 BN T A4 b A A V%
CRRENTVDE =T, ZOREY V7 AR
filize 9 212, SRV IRIVE 25 0 A AR 4Pk O B RE A 5 1
ERAREA~OBAIEKE SHIRI N TV A,

AR DOBESAE WS D IR X o T S & B Lo
MREIEA ICRH S ho2oH ), MWEEBNEET L7
a7+ 7)) A v A E P O BRI - & T B 2 & T
MWLM LW B EBE SN, TaF+ o)
HE 1RO TE R EIHEEARD ) a3 s
VA UHERELEEZLE, Turt ) o
WAL Z ) %I 2 70 h v oBECHkT 5, Thb
5, MEBRILZHHETH A7) 2SI 7Y h v OEVAE
WE RN TR T O R ELR ZBAENORE IO W
TORERBEZH-T0DE Y, T2, ~ANT UHRRIE S
VaHI 7N h v ORPTHIICHVAEBENED B, &
SICIEMEERHME oM R IC b HEEh s 2 e
5. KA IIANNT VIR A SR O IRE T B RE (2 B
HLTwb0TEhwprtEBL:,

AT, MBI (DPSCs) (&, 8128 oAk & I
EN L RBECAEAET A HIERBMETH Y. Bk L
SFFEMLZ: E~NOLEEE A LTV A Z E MBS hTw
%o %72, DPSCslZVEGFO Lt 7 ¥ —%®IZHB LT
WaZENL, FHRLRHRO M EREME & i L <
EVIREREREZ DO Z P MEINTVDE, 2D LI,
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DPSCs (& in vitro THEIZIME N ML IZ 5 LFE S 5 2
EASTEETH . DPSCs DIRE T RE & i3 2 Tk b
vz EhTws Y,

UEZERE LT, RWZETIE, 7Y a3z o ryhy
VS REREHINE O IRE T HCE & Hl4 L T 5 &A% 7. T,
DPSCs & V> T8 T > Hi ik o A S A3 IRE T g 12
BT 3EE % in vitro B X Bin vivo THRET A2 L2 HIY
kL7

2. 5 &

2. 1. ANN\GURBREHRBEEDIRERREICEZDR

2

DPSCs DR EH LR FEBIC BT 2~ F U HTEE O 5]
EMGEST B 72D AT VRO S EHK]TH S bis-
2-methyl-4-amino-quinolyl-6-carbamide (surfen) % &N
L 72854 TDPSCs 2 5572 L. Mgl bic 5 2 % 5%
BAFMI L 720 BAKRYICIE, M SRR 4L i% 3 (ED)
izl ~10pM D surfen 2RI L, ¥EITHRES H
MR L7121, MBEE MTT assay THaES L7z 72,
FIBEIC 7 H 5528 L 72 DPSCs 12D W T LA PA Rz Al 45
ft~—H7—TH5 VEGFA. BIUHHMlA~—H—ThH 2
Nanog ® mRNA %8l % Real-time PCR 12 X - THEAf
L7z

EHIE, M)AV ERHVWZZRIEREEICL ST
DPSCs D BRGF LR RE & 37 L 72 MifukssH 24 7 = v 7
L— MZ300uL DV IVIRO < U XV EEE, 37CT1
REEET 22 THrMEEE2, 2O MY 7V IS
DPSCs Z4%HE L. biFEIC X o TR S /-4 B IR
1 & GBS Tl 14 HIMBIZE L7z, M B IR E o 55
I DEb LRSI, WHRENT Y 7 + 7 = 7 Image] 2 H
WCERAM L7z F720 M)AV TEReHE L
DPSCs (25t L T Live/Dead 3¢t % 17\ aOGEAM S THl
#2172

2. 2. Exostosin-1(EXT1) #IREEHMEREH

RAMEICEZZRE

ARG RO PEA % I L 72 DPSCs 2 £ 3 5 72
DI, PR B R EXTI 2R 3 % short hairpin RNA
(ShRNA) # L Y F 7 A VANRTZ & =2k - THEHAL,
DPSCsDEXTI1% M%) v 725 L1z ¥/, a2~ b
O—e LT, A7 5 7IVEY kst 87 g
(GFP) #&fx T % # A L 72 DPSCs (shCon-DPSCs) # & L
720 EXT1% 7 v 27 % L7#lE (shEXT1-DPSCs)
& 5\ |3 shCon-DPSCs # ED¥s i C7HM B L U 14 H
M¥#E L. EXT1 & % Real-time PCRIET, A5
> K g 7 A B % Enzyme-linked immuno-sorbent assay
(ELISA) #: CHhitat L 720

F720 EXTI®D/ v 7 %77 2 HDPSCs O #t{x 38l
KA TR B2 MR L7z, $74b5, EDR T
14 H M 55 # L 72 shEXT 1-DPSCs. shCon-DPSCs 2* &
mRNA #Hlii L. Novaseq 6000 Z W Ty — 27 =
VAN EAT o720 B BT, EDFBCT HMB X O 14 H
MEE L7722 N OAIIZ D W T, VEGFA B X U Nanog D
mRNA 5381 # % Real-time PCR %12 & - TREAli L 72

2. 3. EXT1 RBREEDPRETHREICEASDTE

EXTI®D/ v 7 % »HBDPSCs DMl 52 5
HEEPRHTAIEZHME LT, EETEALZHME
R (GC) ¥4 B 5 WIZED Kb 2 JH W € kgoHE A8
TORES HMEEEL. ML MEL 2.

& 512, shCon-DPSCs & shEXT1-DPSCs%# ~ bV 7
VIETEDE A HWCTREI4HBEREL, BRI
FHREE OO E L OE & % Image] Z W T ER
S L7z T 2[EEIC, 100pg/mL DAY T UG & s
L7-EDXi#b % W CshEXT1-DPSCs #5i#E L, ~\/%F
Y HRER I AN B AR ST B 5 2 2 B A BT L 72,

2. 4. EXT1RBEEEDNIN vivolmEHMRICEZS

oE

EXTI®/ v 7 % »3DPSCs DIMERIKIZ G- 2 % 5
B in vivo T $ 572012, v AMEFREETFT V%
MW 72BE 217 o 720 BARRIZIE, WESmm DK =5
Ly Fa—THBECEAMORYVABAF Yy 7+ =V F
ZAEELL, S ImmiZ¥ ) L7z, £ DNERIZ shCon-
DPSCs & %\ id shEXT1-DPSCs Z#&fli L, BEREM S 0IE
ANE T ADWEREE TISHAL L 720 840 5 M A #2250k &
B L. 789 7 4 a2 G, A~ M2
v xF Yy (HE) $tawiiorze /o, #HYYIR ISR L
TMEWNZMR D5t~ — 5 —TdH % CD31 H 5 \Widvon
Willebrand Factor (vWF) & GFP D% B (i gets 2 1T\,
AF ¥ 74—V FNIIER SN MERZ T L & b
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Skin wound healing is a highly organized process that maintains tissue integrity and function. We found that ultraviolet-B
(UVB) irradiation promotes skin wound healing. However, the mechanism by which UVB regulates the repair process is not
fully understood. Regulatory T cells (Tregs) play a pivotal role in maintaining immune homeostasis. Skin exposure to UVB
induces the expansion of Foxp3" regulatory T cells. UVB-expanded Tregs (UVB-skin Tregs) enhance re-epithelialization
by producing proenkephalin (PENK) and Areg, promoting wound healing of the skin. In this study, we further investigated
the mechanisms by which UVB-skin Tregs interact with other immune cells and inflammatory mediators to regulate wound
healing. Full-thickness wounds were made on the back skin of mice irradiated with UVB before 30 minutes or 6 days and
compared to wounds of non-irradiated mice. UVB irradiation before 6 days promoted wound healing in mice, whereas UVB
irradiation before 30 minutes rather delayed wound healing. Flow cytometric analysis showed that UVB-skin Tregs highly
accumulated in the wounds of mice irradiated with UVB before 6 days but not 30 min. UVB-skin Tregs strongly expressed
activation markers such as KLRGI, indicating that they were highly activated in the wounds. UVB irradiation also induced
an inflammatory response in the wounds that negatively regulates tissue repair. Pro-inflammatory cytokine expression
and inflammatory macrophage accumulation in the wounds were enhanced by UVB irradiation and those were partially
suppressed by UVB-skin Tregs. These results suggest that UVB irradiation has both positive and negative impacts on the
tissue repair function of the skin. Controlling these responses might enhance UVB-promoted skin wound healing.
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Elucidation of the mechanism by which
UV-expanded regulatory T cells
promote skin wound healing

Hiroaki Shime

Department of Immunology, Nagoya
City University Graduate School of
Medical Sciences
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MHRIC & > CRMERERIS S H E 5 2 EDRRTIE AR L,
B 2 DB Treg DBV TR E TV AR WD T
boHEEZONT, —F, IR L T6 HRREIZH
ERT 2 TN TR RSN X SOEEY A b A
4 Y OREENK L EREFCLy6Chtt~ra 7 7 —U%
U ER DSBS BB TS 2 2 & H 5. ORI H
DRIEPIET TR I 5 TWDE I Lk b, TregD
FIWZEDH A M IA VEEPSLIIHWBLAZZ E1E, &
AFFRIEEHIC XD 39 L 723064 UVB-skin Treg 3647 L
THE I N DRI ESUSI LTHHI @ Tw 5 00,
fERA 5 TlEenwZ L2 RE T %, $72. CDSKEIET
ML DI PEILIE Treg % 4 L CTHIHl STz Al ER
28T 5 CD8 Bk THINE O ENL &L < Dho TV \nas,
IFN—y DFEAIC L > TRIEZ Fife S5 2 L 1T X ) B
L ZEDPFHENL, RIMICE 2N S ORBEIY B

{ Z & T, UVB-skin TregZ M L7ieEAI R L "D L 2
EDWIFFTE %,

HHEEIEZ X5 P CRIEPEIG 22T 22135 v, 4l
B % FH S BIHET 2720 T <L MR R S TICHE
ER5Z LI T BB — BB MIIEFITE V. HFD
BIBERIE, WA ERREZ ERWL 322 L 2T L.
LRI AREBOREMICE THET LN THEETH 5,
bl MIMoAEYE B L THEIHRD I wEnDb
N5 7%h, B HEEEREL BIE, #7385 2 %2 HIE
LT B ORBIZIN Uik s 2iGRMTOI TS, L
L. VSRR EORRIIEIRA DD B 720,
BERE DIBERX /1 = X B8 OB T, 5 F LRV TOH
S & D, B ERWITETHBTEORIEI KD Sh
TWb, AWFZEid. SREMREORIEIIC X Y. BRI %3
WY A NER AT EZHBL TS, B THES
% UVB-skin Treg # 4 L 728455 B O R 2 B &
MICTAHZEIZED, BEONY THEEY BN RE S &
B2 LA AR EET D RER O & ) 2 72163
DRFICORP 2 MA LN TR D 5.
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Hyaluronic acid (HA) is a type of extracellular matrix (ECM) composed of linear glycosaminoglycans, which are present
in tissues and body fluids and are actively involved in tissue formation and homeostasis. The mechanism of hyaluronan
metabolism is of great importance in understanding the tissue microenvironment in pathological tissues. However, the
landscape of the in vivo hyaluronan-degradation system has not yet been elucidated. In this study, we investigated the role
of HYBID (HYaluronan-Binding protein Involved in hyaluronan Depolymerization) that plays a central role in hyaluronan
degradation in vivo, and to elucidate the role of the HYBID-HA degradation system in skin and intestinal homeostasis,
aging, and biological defense using Hybid-deficient mice. The results of this research are significant in that they may provide
new insights into skin and intestinal homeostasis, aging, and biological defense, contributing to the search for new anti-aging
and anti-inflammatory drugs focusing on the HYBID-HA degradation system.

1. #

v 7 a v (Hyaluronic acid=HA) X, 7V 343/
T oM YY) Y 2 ZA0—FET, HEERE
WCAETE Uy HLRR S0 (E s P I R e i & 30 5
TWwbo Mo TRHA R, WA BEEwER. ki
e LICHmBEETEENTBY., EF B/t ) HA
DEBALT B X ORI L 285 TS Y TR 726 A DT
BKEFESEHELTWDL I EPMEINTVD, T2, K5
FALL7-HA G4 DY 7 F v H A r— Fa R L Tl
MAERKIELZRET LI ENMONTVEIENL, KE
FREIC B 2 HAH X 7 = X 2 ORI I R 63 O KR
REMERR - 2575 - BALBILICBWTRHEEZ 5ND DD,
AR BT 5 HA 5IRBERE O FEM 72 A 1 = X A 2DV T
IR T RVOPEIRTH 5,

AWZET —~ Th 5 HARBIIZRIZER 2, e b T
Z I FE TIZ6ODHAG R (M) #1521 (HYALL
(hyaluronidase 1), HYAL2, HYAL3, HYAL4, HYALPI,
SPAM1) ARIBEN TS, BEF TICRIBEINTV S
HA G E T Vv & LT, CD44 (HAZHR) & 2 Fi
DHA /#E# (HYALL B X O"HYAL2) A33E[E 91218 <
¥\ CD44/HYAL1/HAYL2-HA R #AH HTdH
575, CD44/HYAL2/HYAL1-HA 451 5 13 85 4E 35 4 g
TIEH 088 L 2 W3 Hyall & %\ & Hyal 2 815 ¥
RIA~ 7 A TR TOMEE 2 HA OFEMDP D bz

il

Involvement of hyaluronic acid metabo-
lism in skin aging and cosmetics
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HEMEE DL, INFE THAKNHARBROEHIIA
HTH o7z, HEEHEIEOWIEETIE, AMIEID 2 E
RN HA 53\ b i858 & R 725 BB S o i 3R & L
C HYaluronan-Binding protein Involved in hyaluronan
Depolymerization (HYBID; 54 KIAA 1199) % T 512 565K
TR Uy B2 MHE SRR 35 & OV T B B D 1 S
HEHMINL CHA MR LETH D Z L R LY, 85
W2y AREIGEE DL & 7 o T Hybid 57K~ 7 ZAD
FFEICETI L. B CO®E G F HAEMKIC L Y VEGF &%
YRR AR SN 2L 2 RTE e b2 (K1),

v 2T B E T o BTk TUL TNF-o CHEBEIFEBL L
7= HYBID 25 gk & HA 73 ICB b5 2 L ZFEH L TE
727 Hybid Bz 7K~ A TOEBTIE. HAD RS
B MR RFICEETH D, HARBRE TRl
fEREEASHBT 2 2 bW LTBY Y ThenF
— ¥ IZHYBID 284 KN T O E 5 F HA R I B5- L
TWBIEEREZRELTWS, F/z. EFEFZEEDMH S

HYBIDIZARROHAS IS,
HYBID-HASR B RIZB LD EZIZEFS TS

| HybigRIRAT A (RER) EERHBZERLEHADS TR
HAREMLE-R AR R RO ES (BB SR
HRoh, BEBEEERT, 5 20 A0
S I Bl g o
o --; :" = 7;50';: = ]
| e i
1'|;: 5 4 N ,;'z: =] rJ £ ]
FESrraal GRE)
LA ] .
Nl R | etang s
(HABRRRb: HABBEEFT) rﬁ){? Ak . e
X1

—115—



A X hAY-ME#RE Vol. 31, 2023

WEOLELEE > 7RIS ERE COHYBID %It X 5
HA5M# - WD EETHLI L ARL TS EEHIZOT,
FLERE D —D T 5 Werner e BEHRED L Bz 5 HEZ /i
WEHYBID # @5 L. HA Z K5 FfE L. MR
&5 TALHA 2 S TERT 2 2 &2 6 %7 HYBIDIZ
£ B HASMRDR G % & AR TO BT ICELCED
STWALZENHENSING,

RIfFE Tl Hybid @z TR A& HWT, EHO
TEH VEMERR - AR BILBIZICB b 5 HYBID-HA 43¢ %
DOBRBEHONMITAHI 2B E TS, RUFFER I,
RIZFITEH ST RV H OEH IR - 227 - &
ILHL OB HMA 2T 5 & &£ $ 1, HYBID-HA
RRICER LS RETERR L7 7u—FIC X B8
LV EELIEESEO®RZ, 2 A X e Y-k - 3
By &SI EIROBEMERS - BIEICEBNT 2 TREEA D
LETHRERDVHHEEZZTWVD,

2. 5 &

AEFgECiE. LT 3 FEHZEEE (D[ Hybid s 1K
H~ o 2% H 72 & B R B B X O HA AT
()] 2§ #1412 B1F 5 HYBID-HA 50 #% % 5 L 72 & T IR
IO B A D AT |, () [THYBID-HA 23 5% % i & L7z
B VEAERS - DU RIS OBHER ] 23 CC, W%
FITLTW5h,
OHybidEEFRIBEY I AZHAW=NE ERBEXRR

B KOHARKHBENR

KRIEH T %5 - il Hybid A5 7 RIE~ 7 2 DR RG
TR 2 DB R ELZH ST 5 L L I,
B2 R AT B b B B E G TR BN 2 17w, HYBID &
AL ORI L7z T2, SRk &%
W C, HYBID #BUM B o [ 7 %2 HA {L#5 56 )8 1E R AT % 17
o720 T2y BALTIIRE FHEROIEHAL R Bz TR A
BROEN, 725HADBELEIERHMLNTWY S, ik
Hybid #815F/RIB~ 7 A TOR T RN HA RS & IR
1% & D RE D W TN 2 1T - 720
@HYBID-HA % #2-Bg B #l B 53 1L 18 & AR Bh 1 1E

TSR DR

AEH TR, BAERB X O Hybid 85K~ 7 2% H
W, BN TR & oA T N BRI K R YT
TNHBVIEDSSKIGRET NV 2R L, KEOFIER,
Bz TR D % IR T T O BRI L LN ) 7 #
BB % K - M L7z $72. REMBTOHAR - 51
% ELISAR HPLCH:Z FH W T2 & & H 12, i
Yefty 15:%° real-time PCR %% ¢, HYBID-HA 7#% (2
X 2 IRIGHIRA LA & AR AT & OB 2 #aT L 72,

®HYBID-HA ##RZzEMNELENMRBELEDER
-~

RIEH T, S CRE L 7728MEo HYBID %4
W % . DSSEE R 2109 % S8R & FFM L 72
BRI 1, DSSHES-h oA Kl < v 2 (2 HYBID R 5%
HiWE & R ISR M3 5- L. RERD oUGES X O
BENHABREZ I - BET L7,

3. & R

OHybidBEFRIBEY IV AZRAWNERERBRIR

B KOCHARBHBERN

BRI OXHT Hybid 5T R~ 7 ATk FKEHEE
MICE T HA EREM RSN S (K2), T2 ThF
TOERTIZ, BAEME Hybid &R~ 7 2ADFFHIC
BARELRAZZIROSNZWVL OO, MR~ X DR fE
TR EIZE VDR S I, HERS AR TN HA
R & MRIEERL & ORSH A I L, S S22 fkf L <
W5,

@HYBID-HA% #%- B Bh i Ba 53 L HI 18 & 4 (ARG N E

%R OfEMT -

AR B X O Hybid AR TR~ 7 A2 HWT, RN
) TR & oA T MR R RGE T VR v
fEMT i3, HYBID-HA 53 f#5% A3 WM 534 b % il 45 LA
RGP Il b A W L2 — . & MEE
PR RDO <7 A€ TN TH S DSSHEE K JE TNV
RN Tl Hybid TR~ 7 A FE AR <
AL LU CTHRERDPPBEETH S L L I, EFREOY
FH AR SN Tze MERFIIFNT TIE. Hybid i TR
H~ 7 2B THRBITEBEERENA O N2 0D,
15 AL  HA FH R O 3N <2 0 /i e i B 02 2 b At

Hyvbid KO

e p—

~T, ARICEH3MaFET OB
AFIEIMAELenD (FEE: R() .
X2 $hE<XIIADEE
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DSSHe 514 b LR MR 3B X OR4 /3 ) 7 BlkE AT &
NTWD I EHIRENTz, & 5IZ. DSSEEME RN 2/
B L O MEEVERE KT % 72 MR 1 2 e
5, HYBID FICHEMBICHIAL Tnwa 2 &x il
L7z Hybid BiZFRIBY 7 AB L OWER <Y 2 X ) [H
AL B - B L. SVIEBR S T A% Fl TR EE 1T
HOHABRESE - 5 FEEZWIT T 5 & Hybid 8151 /K3E
BEMETIZ X ) Ea T HA 255 EEPICERLT
WA ISR Stz D EofERA 5, HYBID-HA 1L
HRDKIGROMEICES LTV B EEMEIVRIR S iz,
QOHYBID-HARBRZEHNELENMRBELEDKEE:!
ARIHH Tk, HYBID FHSE A E O DSS &7 B 1% 412
X3 % HeRh & GEAM L 720 DSSHe G- O B E R < 7 2 VKR
@ HYBID FH 555 00 & % Fefe 9 LSRRI P 5 U e - i
L7z 2h, —HolyihmicBL <, avyta—n
Y ALHANT, KERDOUEDS L OBHENHA HitE
OMET A FED H iz, Gtk S 5 I HYBID BHE B
W & B~ 7 AR RS I IS B A R TR R 2 D
MR R R ER BT L. KEDY T - 725 A
1% % P9 % PR R BuBz B LR SR & L C o R & #
ATATPETH S,

4. E &

HAWZ, ZVa% 3279 hvabisbECMoO—FET,
MR A TAAAE Ly R B0 R LR < B b
5> TWb, TEECM O R EW HNER LR 72 LB b 5
SGTELTEHSRTEY, 5T HAZZOREN ST
ELTHONT VD, NFHTFNRNAZXINIBTCEST
HA XS AMENCE G35 — )T Ko7 L L2 HA X
e DY 7 FIVh AT — Faeike L CE 4R KIE %
WL ENHMONTEY ., ARMICBIT 2 HARELE - 54
FR IS ARE NN BB 2 B9 5 ECIERICHEL EZ b0
%o WLAEWIZERRE TR OWFFEEE Tld HA R Oy
S % BT BE S W% & L CHYBID 2 [f5E L Y,
W2 EZ AL & 7 o T Hybid #15F/RIE< ™7 A OVERL
WS L7zo Hybid BnF R~ AR EORE 25
HWRRERVLOD, BEEOSMBIL KK 8RRt
BREEZ XL, ZOA A= AL E LT, HYBID 2344k
NTOHARBHIB W TH O R EHEZ R LTV
HERBLTWS Y, X5|2, E4E Hybid B15T-/R3E< ™
A& FNT, v AL HEBEEE 7V OVER - B2 17
W, HYBID 2 B Sk B #3812 B 2 HA G R ICE D 5
LERFMLTCEY, AW TR i Hybid 15T K
= 2 TOR T BN HAACH & BRI & ORIHE % L

EEEL - ZRICEAHIEFAET IV O BRAHEEOREEA

W3 E e bic, BN TR & 73T KBk R
R ge € 7V % Fv T, HYBID-HA 23 5 25 B i 25
At & HAE LA B ic b 2 2 L 2O AT L7, F
720 b MEEMREROT Y ZETFIVTH S DSS FHEN
KERETVE X O MEREERE LTz v,
HYBID-HA 73225 K e 2% 5356 2 L 2 Wi L
720 W PINRIHALARR AR R ZE A LS K 2 D HE 2 o 165 PN 1 5
ZALICHBZ5 2 CwuriEEDE2Z 5N 5, —#Ho
HYBID FE AP E AS DSS 8K %~ 7 A€ 7 VI
B RERD OUEB X OB N HA EAEE o B e
RHEETLI NS, AWEIIMSEEEHZA LT3
WHEMEDE 2 SN b 515 E OITFEM A BN % ) T <
TETH Do

BUE B0 T HA A TE M B EE G e 7). R Rg > 7 o
HEEHZEE LTEIMEESRTEBY, fMilsb~ by v 2
ARG O TIIFERMCITED L7208 CTh B, 1o Ty &
B - RAIRBICB W CEIIC b7 2 EH 2 38T 5 2 &
AR S B HYBID-HA 73 R0 O I, A PG 3
BORG LT, KIERKE GO A BB OERR T
RO EEYH L EEZONL, SR L 720
vivo \Z BT % HYBID LEGRAWEICE L TH. HAGH
A B RIEREAL R &5 A HBAISE L 20 5 L hE
YD B %o IR - EAHLER T O HYBID-HA 5@ % 0
fRIHIE, S tabkx 0B ORBOMFIZA 287 M52,
HA fCHHIANC 3D < HRIEHB OB T— 5 L2 D 9
BLREVED S B L E 2T\ b,

5 #% &

BB o FE M~ b)) v 7 AR5 TH S HA L,
ZOBNTBOKYE - R - BRI A AR A (A t)
DEEHIEH SN, ALK TR L, BRI R
BB P o iRE % B & L2 BRI PTEST SR, PIRLBENY
RIS TR ) B R O BB RS EE A B AR B0 D
CHENTWS, T2, YIOEERY 7 T v 7% AN
& L7-HAEADERFER ST TOILCEBINTNS S
LD, EIEZOMBEIELETRLZMbIHE->TBY,
MR~ DY v 7 ARG OFRTHRE S FEMMLITEDI L7
SEHEVZD, LA LARMS, HA OAENTOR B
RS RBMMOR—VIZEENTEY, ERYRHTA DS
fR%2 409 DT EET ST S PIZEN TV R WVOAHL
WRTH Do EEHFHEH AW S22 L2HYBID 254 % ¥
BloAkNe 7 va VBRSHEEIEI N T Ty bERTY
72 HA RO O 2R 2 5 ZE 2 3 REEs T3 E £
bNb, HEo T, A DA IHN 2 DT 5 HYBID-
HA it IS HAMI 2 0 B CIEE SN T b5 2 b
TEELZHFETH Y., FHERER - FHIEIEE 2 Bk
e TIdd 525, BT ISR - BREAIFZEICE T S
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T, IARXA AT —=ADAL N T FPEREVWEEZOSND,
F 72, ARER - RIIRREIZB W TSI b 7 A VEH % 5845
T 5 L HURE S B HYBID-HA 70 2k o g B 13

B2 DRERERER: - BALB LD AR 5, AIGEEICBM L
7o¥E. BAERE. AR R Lok 4 R B OB T
WCARSEOWBEER D B EEZ 6N b, SHOIFEIZIB VT,
—E ORI s 12 BT 5 HA R %2 HE$ 2 W6
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Hyaluronan (HA), a linear polysaccharide and a major component of the extracellular matrix, plays a role in support-
ing tissue structure and regulating cellular signaling pathways depending on its size. Here, we identified proteins that are
associated with HA in the extracellular space and found that desmosome proteins, especially desmoplakin, were associated
with HA. Our results suggest that HA is associated with desmoplakin in the blood, where HA is partially degraded. How-
ever, although such low molecular weight (LMW) HA is considered to be pro-inflammatory based on many in vitro studies,
mouse transplanted with LMW-HA-releasing capsule did not show any differences in the transcriptome of liver, kidney, and
spleen after 1 week of transplantation. In order to reveal the role of association between HA and desmoplakin, we need to
understand the function of LMW HA and thus we generated transgenic mouse that has extra copy of hyaluronan synthase 2
(HAS2) gene. Long-term evaluation of this transgenic mouse will lead to understanding of the function of LMW-HA in the
blood, and will ultimately allow us to investigate the role of association of hyaluronan and desmoplakin.

1. #

b 7 a v (Hyaluronan : HA) (ZiEg8iko 770 a4 3
J 7 A TR M) Y 2 AD F BRI EREDO—D
ThHO, BOFR)~—L LTEICEN - HA - 8%
HICHEIEL TV S, NS DESTHAZEWEAER %
HUHEEN R RE 2 BT Th <, CDUM4 R EDZR
REDREAIZEVHIIMEING ¥ 7 FMEEZ L THEA %
MRabsRe 2 MM LT, HARIUCHD 25 2 550 &
LTy BEALBERRERTIACHWONTWAWETH
0. ZOMARERICE F & 2 WBIMEZ A BRVEH 25 500 L
HENIUTHA ORI 2 b L, g & ik 3k
BMOYWEIZBF T HIRRE 2L, EELHIC,
HA 2SI TSR 20 R ) v — K (5F#) 1Tk &
CHRAET %0

LML, e7 VO ryBOREISEZBET HDIE, B—D
ET7AE VG TOR) v — BT Tl WEEISEER S
PR D DODOH 5. AERNOMIIENA~ MY v 7 AR DO HA
35 YR RICEBEERZTBEEDT DY V. Lo
THA L % v 87 OM BN 2 GRICH 2 2 FHHHA O
HEARREREZIE L B9 2 L CTHETH 5. T4 l3Mlass
#EHICBOWTHA LA T A~ Y v 7 A%
BRI L ) 1D TR L. T ATV — LMK
KT JRCTFAET I F Vi HA LD W T Wb H
ZHRIB L7z, BRBEWRIZTAETY — A3 HBER L L

il
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. KEOMNEA S EE % E %2 %7 L, HA R E
HIZZCAHFEL TR HEFMEN TV S, MlENICB VT
FAETTXFVIETAEIY VRTFAET LA v EnoTe
MG DT 7 4 9 A ¥ M RFEUDT 58 % 3
2L Twh, ZOXHITFAETTF VIEEITIMANT
BRET 2L Z26NTVEHDOD, — ) TERIIAY LD
LTFRAETT X MBS MY v 2 AT 55
DR EN TS Y, MBS FAET %~
PERIMMET YA, TAET T F V&4 L THADEE
M, FOFICE > THADKE IHPBL LIRS E TE
b U AWML E 2 Db FREARMICHIIBAICTE
HETAHTAETTF VRIS FAEL TS LD
W2 WEMBAMCEES A T va YBICO VT —
FIPICHAEL TV A ARG ShTnd Y, Lzats T,
HNICBIAHALETFAETSSF VR EDFAEY — A
RER S » X7 & DFEADIT ATV — 2 DK R I 8
ERIFLTWSRIREMDEZ SN D, Z 2 TARIZETIEM
Jasb< bV v 7 2B B Y U & OMELERICHED
CHAOBEREHE OFERE, BXOMINOHA DOEXZ Y]
LML, ENSOREEE L OMRE T 5252 B
L7

2. 7 &

2. 1. HEK293THRRDIEELE NV ATV 3
HEK 293 THlifgix ATCC X W AF L. 10% FBS % & T
DMEM ®OHT37C. 5% CO, DS T THREEZIT- 720
TFTAETITIF VRPN & — 13, HEK293THIE X 0
KOD FX DNAR1Y X5 —+¥ (TOYOBO) # fivwCrZ u—=
YT LT AET T F v i#EfaT % In Fusion kit (Takara) {2
X 5 TpEF vector IZHARAZZD D% L7, pEF-
3xFLAG-T A€ 77 ¥ Y ZPEI-Max # Hl\WTHEK 293 T
IR T7x27varyl, VIUYRT 2T v a s 1448~T72
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R OMEE A 7 L—sX—=TFAHL T 1% Triton buffer |
BMLUTHIS A — 2B 72,

2. 2. ELISAIZEBHAET AET X DIEA DR

RNVFV—=T96 7 VT L— MiZ10mg/ml. 100ul @
LMW-HA ¥ 7213 PBS% /i L. 16 MEELI—T 1
VT EATo 72, 0.02% TBST T 1 MEEHH%. 2% milk/2%
Triton-X100 100uL # Mz 4 CCTl6MM7ay £ 7%
11> 726 pEF-3xFLAG-FAET 9% V%2 5 VA 7 =
73 a v L72HEK293T# A2 L —/X—THABLT2%
tritoni buffer \Z¥ME L7254 — (& 37 E 0.13mg/
ml) |2 HRP-conjugated anti-FLAG antibody (SIGMA) %
1:1000 AR TR L 4CTI6 B S 372 D%
YINVEL, ThETOYyF VIR ERVEZ6 T VT L
— MZ100ul Nz 720 4 C T2 B RS S, 2% Triton
buffer T 4 B % 17> 72D H, ECL mixture 100ul % Il
A, BEEEHIL 720

3. & R

v FoEEoR e 7va yEAHTas< N v 2 A
TEDEHI Ry RV EEMAEH LTV L00%H 5 H
W23 A7, FTIEEICHELNLMBHRTH 2IEH L b
MESEMIN IMR 90 % % @ EMEM 85 CH#8 L. 2212
Yok F R L 72 HA 20 2 C 24 e[ B 22 % e 1 72 4.
et F VEGRHA AL CWD ¥ 37 Bk |
I - Mg 5HE Az, Flirhor s VEHRTA L 2
T A7 N2 BREA LT I 7Y Vi~ 7 4
v PE—=XEx TRy PAFY Y FEHWLERICL ST
FUXL, MRS Nz 7 T EEnIIic X o CTRHZEL
oo A b=V ELTEFF VEGRHACTRSHMEOY
FF U OREMATEREAT /R, 22 Pu— )L T
MENTEFF VEHRHA Z OG0B s N5

Z Ry B B 10 MERE L. b HA L OMEENS
WHBESHTELSRIENT) ¥ Y2 I TFAEY — 4
DOEBELENTTHETFAETFF 2 (DESP) TH Y,
BozFiWE Lz 10 EEO 5 oy B afifio s »
NGB TAEY — LAORE N T TH - 72 (DESP. PLAK,
DSC1. DSG1). HA L DFEEEN2FEHIILZ WS VX
HIZBICHA L AT AHPME SN TWASITIH2 TH
ST2HEN S, RERITHA EEET S5 V7 HR2HEHNIC
T 2HNTETVWSLEEZOND, LTINS
DGR S~ N v 72 ZICBWTHARTFAEY —
MRS VST, BT AR IR EMEEH LTV
LENELRBENS (M1A, B)o FAEY — 23
NIZBWTHD T AEY — Af Y V87 L DFEEENL
TRFCERT2HEIMONTE Y., FARES - ZRHE
fEDSHRATHRI s TwB ETHIE 22IXHAT 5
HADGBENL DL TR ENS (M1C),

L2 L%, 1 MOBESHTOMRIZT T, EBRE
DFH I L A LERRRICBI2a3 5 I %=
D) ATHHBHREVEEZONLITFTAES T F
AARBICHA ERHEEL TV ERE) pafimT 2HITE
BTWetEZ oM, ZITTAETIFVEHA LDOHE
ZHEANT S 720, HEK293THINIC FAET 5 F V3T
SAIFR NI VAT 22 3a vV LTFAETTF v —8
FNBREH S, Z0I54 =2 EFF VEH#RHA L
MELH, X F VEBOA L ZNICHET A Y V%0
HEANLV TN TEY V@< 72y PE=XEv T 2y
FAZ Y FEBWTHEILL 72 BRSNS V0 B
A 7ay MK L7 A, TRETTF
MEREN TV LIRS (K2A). Lizh-> TH=
G ORERZ BT B HENTEL, KIS, WEDOREED
HAWMML7EAF VICHk T 22BN T7T —T 4 7 77
FCHRWHEEERT L7202, AMLT P TEYYE-X

TAEY —LOERE

A B
fafEA~ s Uy 2 RO = -
HA #5859 >\ OBEENMT DESP —%§
P No. of identified

Protein peptides PLAK
DESP 10

T2 5233, 4 DSC
PRIO 2 %ﬁfm
S”S-é %’ ]] membrane
éﬁgﬂé 1 cytoplasm
S10A9 1

DSG1 1

i =

MBS T R Y w2 Xhd HA A
DESP IC XD RIS B OIREME

o 1
"oy

Intermediate filament (IF)

(keratin, vimentin, etc.)

M1 HAECHRESM < M) v 7282 NT EDfEE
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RO IEREERIEI R, TIAF v 2 T L — MRS
MOHAZWGE S, FIIUTAETSTF V2 BERH L
H7-HEK293THileD 7 4 — &b S¥7, TL— 1
FEOHAW NS vy 7ENLTFTAET T F > DR % ELISA
WX DHARLEZ A, BEROHATH>TLTAETS T
FULREAETHENMETE (K2B), mEIC, TR
ETIFUPEDL L THIlEAN < MY v 2 XICHINS
DN % HTRD 720, WA FEBRIZH W72 IMRIO O#EfET
B T7a7 74 V% RNA-SeqlZ X VR L2 A, £
LZFHZOMBIZEL FAETTF U ERE L T WE
W olz, FEid, R LEPFOTAET T F VIEFBS
HKEDODLOTH Y, v ZADIMFIZH AL RO T AE
TIXUDVPEEINTLHPHERTE 2, Eide MIBw
TH, BTEHET 52T AET T+ VDU AL A
BEICHEEERTWE Y, L2 T, HALFRES S
FUORBGEITAEY 2T OFAET T F UNBERIK
J§ 7 &E—FBOMBRICR L TR > TWbA0TidAR <, 1
BOMWM)EHOMBTRI S TVBELDTHLENELZLD
Nizo Mo HAZFEARI I HEE T TARE S 72 HA DR
RSN TA LN G T REO/RS WL DOTH S
HIPMONTBY, 20X BGTRONSHZHAF LI
LISHR IR L TR e S 2 e S 2 EH 2 8T 55
PHEIN TS, 22T, MHPO/NFTHA L TFAES
TX L EOMEEROABNERZEL IIH2D,. T
M /NG HA Z D b OHHERITKIT L T 5 528 % G-
T2HELZ, ZOFEFHWE LT, NEWMEERT 5/
D AlzetiZE IR ¥ TITHERED/NF HA % & PBS
iz Ly 7 AOWERIH D AR, 1B BRI 2 AT
5720 T ADHEKNIIBWT/INGFHA 2835 2 1%E
o T BTN, BE. WO W T, AT HA 2%
G L7~ REPBSZ TG Loy AZhEh 4
KOBIETHMTO 7 74 V% RNA-Seq 2 X 0 L L7
&EZA, HAOFGIZ X D IO HA L XOVIZERREIYIC 2
BRI LA LTV 2RSSR I NSO DL ST, #iat

A

S
I
& F

249 kDa
DESP

&
S

X2

MICAHBICEBL RV DPZE L Ch S EETIERA L —D
SROOLNLD o720 LALARYL ZORKREIILTLHIM
H/NGTHAE ZDTAET T F VIZRT HHEED
ThHhrAFEEHRL TRV, £2°C, 1AM/ ZF I
IFTFHADL RV FREXETEORBELZRII LT
DOTIE R, e7va VIBAEKEHEHAS2# I—F9 5
BIETEZRSICHD, P 2502 THA LAV EE
BICEHLTWAHAS2 F S VAV 2w 27 A% K
PR % J8A4 TEME S 0B % 15 THEH L7z, BLTE,

HAS2 b v AV 2= v 73 ADBBEOHELTHAS2
BT OB L NP ER O < 7 2P A L
TWLHDOMHEREWZ, RNTF VAT 2=y 7T A%F]
AL 7-FEBROBERICHITTRRIZE D w7 A28 LTw
BT TH B, 4. Ay A0TGmEN2 5L THEL.
AL, Fhr, T OMBE & 7 EFLERAE IS O W TR 2 D

F 3 ST HA % & 4 HA O ERNOBEFEIZ DWW T
i D, ZOBREDTEORENHA L TFTAET I+
VEDRBILE o TED I ITHEEINLE N ERHRTHL
HEFELTWD,

4. £ &

K22 B LT, HAETFAET T F ¥ OfFEZENT
AHEPTERLLE V) FHIZBOWTIE—EDRI % I 5 FH)S
TELLEZONDLOD, TAETITF UV DBEITHEL
TWw5 LEZ bNLIMF/NFFHAIZOWTIE, ERAK
OEREZE THICIRZADFENTETEST, 5BV AY
Ty IR AR LHINEHEZ Lo D #EDTY
SWEXRH Y, ZOHPEHA L FAET T v OREDEH
DAFREBE ORI & v ) RO HEEICOWTIE, H
BN CHeABT D FIETETVWE DD, TOHED
—IVERZIPED L Lo 72 BET, F2F 2R
S>TLEIDDERDbNG, iz, Mg~ b) v
AHDOTAET T F v OHRPIMAHRTH - 722 L1,
HA L TAET T F 2 OMEAEHPEFICRS 25

Relative chemiluminescence levels
P value = 0.0078
2.0
151
1.0
05
0

PBS HA
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BN IZFEEZERTIOIDOTH Y. AFZEOW L%
BOLLDOTHDHEEZOLNLENL, FHIAOBIEE A
LTwabEidwnz, RO HEbRTVwE LW
RTREVWEEZ LN, 00/ FHAD LX)V
v b TH <7 A THIMEIEVRIERISEIN L T <A
LNTEBBY, L% &b in vitro TIZ/ANGTHA O REMR
HEVEHD%  OWFRRE CTHER SN TV 505, /Ny
T HADAKNIIBIT 285 L. Zhdsilif/hgT-HA &
TFTAETIF VEDMAICL o TE B EINLE 2L
MPICT BHEPTEIL, mE bt S5 CEEEDE
F 0 00dH L PNEIEEZEDORKEICDFS TE LW RN E
AbNhb, GHHAS2 S Vv AV 2=y 727 A%V
MH/NFHA LRV ERMIZh 725 TEA LA
I AAE U BEEZA SN L. FHUIHED W TN
THADWENRTFTAETIF LV EOBHICIDEDI I
IR FHE L T L,

5. #% &

AKiFge % U TN O HADSRIE L TWb 7 v 57 8
EWHOEPICL, HADSHCTAE TS IR V2D ETAHT
ATV —LERY X7 LREE LTS FHP B D TR
LEMITION BHWOFELELY)VHALTAET I+
YOI R EORFTIE R L BB TRESZ 5 Tw
LHEHIREN, BFFEOWBAROBE EAVRE S Nz L
LGS, MH/NrFHA X in vitro D EERD 513 RKAE
RAEEHIPRENTVE DD, ZOLXVEERHNTI

N D720 2 R T TEO 2T T, IR,

WO BIE TR 7T a7 7 4 MIEEERED ST, L
7285 TH/NG T HA AR b 2 b ARNTED L 9
ZEEEZLTY2000BAH R T T BRI /N1
HALZTAET 7F UV DPHAETLHHOBHRELMATICNV S,
L2 Lo ZOMMAIC CBEICHAS2 P Y AV o
v IR ARERLTEY., SHBIOXTAEZHNTE
FIZEMOMAF/NFTFHA LRV FEAB S 72578 %
L, ROTEFOREBENHA L TAET I3V LKA
WCEoTEDI)ICHBIENERZWHS ML TV TE
Thbo

(B FAX#R)

1) Lesley et al. TSG-6 modulates the interaction be-
tween hyaluronan and cell surface CD44. J Biol Chem
279, 25745-54 (2004)

2) Schiller et al. Time- and compartment-resolved pro-
teome profiling of the extracellular niche in lung injury
and repair. Mol Syst Biol 11, 819 (2015)

3) Skandalis et al. Intracellular hyaluronan: Importance
for cellular functions. Semin Cancer Biol 62, 20-30
(2020)
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With the advent of single cell analysis, it has become possible to understand the characteristics of diverse cell popu-
lations and differences in molecular biological properties of individual cells in an integrated manner, which could not be
captured by conventional bulk analysis. On the other hand, we have studied the mechanisms of adipocyte aging, functional
and epigenetic regulation through bulk NGS analysis of human adipose tissue, with the aim of applying our findings to the
development of innovative therapeutic methods for adipose transplantation. Indeed, we have also shown that fractionation
of undifferentiated mesenchymal cells, including adipocyte progenitors, in adipose tissue by a ceiling culture method may
lead to improved transplantation rates, and that differences in epigenetics including CpG DNA methylation and H3K4me3 in
PPARG promoter have been shown to produce differences in cellular function and adipogenic differentiation potential. How-
ever, tissue-derived cell populations showed greater diversity than expected, limiting previous bulk analysis alone. Here, we
performed FACS and single-cell RNA sequencing analysis (scRNA-seq) of human subcutaneous adipose tissue to investi-
gate the cellular lineage diversity of and their molecular basis. FACS analysis identified DPP4'/CD34" fractions, a progeni-
tor marker of adipocytes, and that of the total number of adipocytes , 74.9% were detected. UMAP by scRNAseq classified
adipose tissue into nine clusters. The CD34"/PDGFRA/B" mesenchymal cell population, including adipocytes, was classified
into four subclusters, one of which was the DPP4" adipocyte progenitor. Gene Ontology analysis with differentially ex-
pressed genes, specifically expressed in each cluster, demonstrated that the differences in each cluster characteristics were
enriched while having commonality as mesenchymal cells. Thus, these results indicate that scRNA-seq using human adipose
tissue can reveal the cellular diversity and molecular biological characteristics of subcutaneous adipose tissue-derived cells,
and that detailed analysis of the diverse subclusters may detect the underlying molecular mechanisms that regulate differen-

tiation induction efficiency.

1. ##

WL, % 260 THEMHLRR 2 13 2 W2 B 2 L DS AR AE S
bo FNBIX, BEMELTuL AWMU T, Bk b RiEL
PERE 2 FF o THIRR ISR A WS35 2 L C. AR % Atk
726 LOTWD, 72, MBEANND»SD Y 7 F IV RBREZ
LITIRE LT, MAERISRMBR I 2 =7 -3 Y &4
LCAMIEEIZEE. [V Y 7V Vi liz, 2hicto
LHIFL L NV CTOfNT 2 KE SROBZ T, 5 AW
A I AR LKL NV T, o, SRR
DEETHAMIHZ LI LT HHDOTH S,

— iy Fa ZIRITRAL O HEH G RE RN OIS % H
3720, v MEHEEO bulk NGS#EMT %38 LT, MBI
ML O ZALRCBERERIME, =YY = &5 4 7 AHIHEEHE OB
Rt L C &7z L C IR O RGL 2 MR
#H9 (adipocyte progenitor & &r) 2 KIFF I L ) 45
WL720, EEEEBICTAZ T X WIRIIGERED
KRR 2 i U IRBGRIIE o BRI 12D A5 % )

il

N

Single cell analysis of adipocyte diversity
for therapeutic application of adipocyte
transplantation and development of
methods to regulate adipocyte function
through epigenetic regulation

Tomoaki Tanaka

Department of Molecular Diagnosis, Chiba
University Graduate School of Medicine

BEMEARLTE 2 "Y, 512, ZOAH=ZALELT,

PPARG promoter & B I %5 CpG ® DNA x 5 ) 1t %
H3K4me3 R DT YV = AT 1 7 ADEVIHINLFERE
LML F SRR D ERZEAB L TWAE I E 2 5N
WL, L Lads, KRIFFEOSETHE 4 DM
HZIZ K & 2 RktEAT R0 b, T F Tobulk RNA-
seq®* bulk ChIP-seq ® NGS#NTr 7217 Tl fbah= - ik
R R LS L ICIERANH 5720 2T A
e Tid, v MRIRRLZ 72y ¥ 7V e VIR (single
cell RNA-seq) 247\ K2 T ARIDGAAR H kAR oo Al ke 5
ERBOEHNEL 2O THBEEWHLNIIT LI L E L,
INSOMAZBL T, EROFETIEIRLZ RH o 720R
MR IRHE O] ER) R (5LRE - EA5) (BT 287 7%
BRI BB B OB IS RE S5 2 2 HIET.

2. 7 &

WEAL, FRERFEETIE R AR BT, F
W THA L7z e MR FRRIAHLRRA AR (Zeth) o S
TORHOTT b=V " EHVT, 357 F -
ZITWFACSIZ X Mk~ —h—DTa7 740 ¥ 7
RAT L7zo F720 MO EERRIC. RHARGEE (ccdPA) 21T
W, SMEEEEC Tin vitro TOMEFEED ¥ A 7 4 % ff 4
L 720 SHLOEHINL oil-redO Het 2 FV 72, & N IRIGHLE
WY 2 7V VRN O G fiET & LT Chromium
Controller % T, scRNAseq f##7 2 fift L 720 7 — %
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f#H71X. R package Seurat2 & H\ 7z,

3. # R

e IR A W T, FACSHT 24T - 72 (M 1)s
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MidT5ZET, INHLOHT 7 I RY—Z LRI ILRED b ENTE, PTH. K4HL7: progenitor DM
potency SED X IR L L0 HOL 2T L ULEN D 5, HPE&EENTEY. INSOEMET T2 5 A5 — %M
EHIC, MEFBERORITERFHMIE > 7 Ve v< v ZFENT3 5 2 & T EEEER R & HH 5 5 0 AR
F — N JFEMT (scRNA-seq+sc AT AC-seq O [F) BHEAT ) % FH ALFHFBRYRIMEN X H = XL 2RI 5 72012 oY —
EbELILET, TV AT A7 ADEBRL25T W BT PSR E TR o720 TS DT & T
FAT—DENE T VT NVENVLNVTHLPIZTHI L Foffi 2 3512, R ZEAERQRTE HICHERIEL I LT,
BTE, TOMPEMNFEZBET 2EELIE D 22T RO FTFETIE % L2 0o 2RI RGO [ _ER)
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RURBEEICB VT, WE T TOREFIHTDH - 720bies

L OB EFUM L7720, FHliT 2 2 &25REE 2D,
FRBAAER AL AR E O 5 ORI TR~ — 7 — B3I

ST 5 DI TE S,
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UVA increases the risk of human cancer. One of the mutation patterns, mainly found in cancers derived from tissues
directly exposed to UVA, is attributable to misreplication of DNA damage caused by 7,8-dihydro-8-oxyguanine(8-0x0G).
However, little is known the mechanism of UVA mutagenesis. I previously developed the piggyBlock system. The system
employs the random integration of UV damage (CPD) into the genome of cells using the ‘piggyBac’ transposon-based vector
assay. I measured the mutation rate in human TK6 cells at a chemically synthesized 8-0xoG and CPD integrated into genom-
ic DNA. I transfected the piggyBlock vector carrying CPD into wild-type, RADI8"~, and POLy~" cells. 1 then selected cells
with puromycin, PCR amplified nucleotide sequences over the CPD site in individual puror clones. I found that the mutation
rate of RADI8™" cells was comparable to that of wild-type. Phenotype of RAD18-deficient cells is almost all normal, in
terms of the bypass of CPD site, suggesting that some redundant pathways might operate the mutation induced by CPD.

Topoisomerase I (TOP1) resolves DNA topology during replication and transcription. The enzyme forms an intermediate
TOPI cleavage complex (TOP1cc) through transient TOP1-DNA-protein crosslinks. Some anticancer drugs and carcinogen
freeze this reaction intermediate. However, it is not known whether UVA generates TOP1cc. Thus, I developed an assay sys-
tem to estimate the TOP1cc using anti-TOP1 antibody. In future, I will analyze the TOP1cc removal mechanism using this

assay system genome editing cells.

1. &

AT DNA ISR AE R ZF X RI L) b, RRER
BB ADFAEINIORD D, BIMRIERIZLD, ’ﬁ‘(&ﬁ
(UVC :190-280nm). H' ¥ & (UVB : 280-320nm).
W (UVA : 320-400nm) 1254 SN2, &(@ﬁﬁn%#
IRV F—DPEWUVC % ]\ TEERZE BEF RS 2 A~
T&72Y LA»L. UVCIZ. ﬁ//@?kﬁ I E R
W EICHEEL 20O T, MRICERER 2 SEZTRT
LidE 212w, —%, UVAIL, ia/\,aa)lz\wif—
DHFICEHEL T b, UVAIK, #E#IH»KE L,
AEWEEZHEBE L, BHED L IR THE T TR i’%o
AL, UVARZRVF=2550 2 0 B2 5, 225K
LBRIZHUTHEN SN T I b otz &2 AN, EIE,
UVADERERZFRT LI EIRENY, Z0ERA
&, UVADNEHEM SRR 7 VA V& 4% L. 7,8-dihydro-
8-oxyguanine (8-0x0G) &\ DNAEH 5| X 2 45
LEZLHERENT WD, ARWIZED B, HrllZs SLar >
A T A (piggyBlock ¥ A7 &) = W T, 8-oxoGIEE T
DZEIRAFIEE 25| 2 2§ DNA S EE R R Z O il 4
FERDFIMTIETH B,

R, UVCIZX o TEKT A7 ur7 sy v REY IV

il

Elucidation of Mutagenesis Mechanism
by UVA Using a Novel Mutagenesis
Assay

Masataka Tsuda

Graduate School of Integrated Sciences
for Life, Hiroshima University

v ¥4 <— (CPD) &\ DNA 4 # 77 . PDIP38 &\
I ORI NER AT H T & A AR
A 7 A (piggyBlock ¥ A7 &) & v b7 LML % H
WT, WIS 5727, piggyBlock ¥ A7 413, ThE
THEONTO/EARFMTFEE R L), ANLIZER L7
DNA#E% 7 7 ADNAHEAL, 7/ A L TR 24 HR
OREAFE (BERHF) L LD L) BERDPRE 202 BHEHNL
FHETH S (1M1 Y, piggyBlock % Hviid, UVAIZ X
o> THKT %5 DNABHEHE T TOIRERFEL DT 2 o
T2 EDMEETH Ho AWZETIE, 2 bu—LE LT,
CPDE# A V) piggyBlock & T #4179 o

DNA OB LEEORIZEL S A —8—2 4 VX, b
KAV A5 —F1(TOP1) &) EEHEADNA I Mﬁ@J
Mizsl T RITIETHMBET S, ZORIEDEI,

TOP11Z—#ICDNA®D 3 Kl A#EETH, A—7%
DNAI&15
ITR
7/ LDNA %  PpiggyBlock
TZRIF 4
piggyBac

b7V RARE -

A BENT / LIERA S MR

1 piggyBlocky X7 L&l ?
DNABEDEIRICITRE WO EESIE ANATZ X3 KDNA%Z B
E7T%, COITROBDEFID b XAKRE—X EWVWHEREIC
Ko THREDS / LDNAICHEA S N3, DNABRRIZS / L

Mz L. BEEMOBERS 2N, ERREHHTZ 3,
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— A VHEE E B &, TOPL IEDNA KA 5 B,
AT 5. LA L, —HOPA AR RERFEREIZ L -
C. TOP1IEDNAKWIZF 7y 7E3NTLE) T LD
%o ZDODNA & TOP1 D# &K% TOPleec &\ o A
F8TI1d. UVAIZ X o THA§ 5 DNAHW 2 TOP1ec 2
T S &2 DhERETT %,

2. /5 &

2. 1. HpEE

t B ¥ SSEERGHI H sk o TK 6 Ml 1& RPMI1640 55
(& 17 4 v 2 ADEMEE RS 10 FEML L 22 i
& (Thermo Fisher Scientific) # 5%, L-Z V% 3 ¥ (F 7
T4 7 A7 BRAEH), €Y YESF MY Y A (Sigma-
Aldrich) # 0.2mg/mL, X=31 ¥ (F7 54 7 A7 %K
£4t) #100U/mL. A MLV F <AV (FAFTATFAY
B &A) 2 100mg/mLIc7Z % X 9 1A, CO, iEE5 %,
37TCTH#E L,

2. 2. RAD18/POLnEEFRIEMAADER
RADIS Em T AMIET L 42, =T T4 v IR 7 ¥
— & LTRADI8-HYG" £ RAD18-NEO* #{F# L 72, =
DXy 7 — % fEHS 72012, 7/ L DNAZHEIZ, 7
74 ~—& LT, 5-GCGAATTGGGTACCGGGCCGTTA
ATACAGCATAA-3 & 5-CTGGGCTCGAGGGGGGGCC
TTGGGCAGCGGCTTC-3' # W TL 7 F7—24%PCR
WRL 72 72, 5-TGGGAAGCTTGTCGACTTAATA
AATCAGGTAAAGTAAT-3" & 5-CACTAGTAGGCGC
GCCTTAAAGCAACAAAAATGAA-3 ZHWT, 54
F7—=2%PCR¥IE L7z L7 M7 —2,5 4 b7 =213,
DT-ApA/HYGR N> ¥ — 3 X O’ DT-ApA/NEOR ® Apal
H A4 b & AT GENEART Seamless Cloning ¥ v b % H]
WTEFNZENIA L. 720 RADIS#EfznTOFY v
TEEWNE T 5 gRNAZEHEE 572012, pX330 X%
% — 12 5-GAGCATGGATTATCTATTCA-3' % 5 4 4
— ¥ 3 ¥ CHfi A L. CRISPRRADI18 #E#L L 72, POLn
BEFRIEMIIELIZ, 2ug DRAD18-HYGY, 2ug®RAD18-
PURO", 6ug ® CRISPR-RAD18 # NEON b 5~ X 7 =
7 v a vy AT A (1350V, 10msec, 3pulse) TRIEFEA
L7z 48WifE, ¥a—u~xAringfru~xA v
A, MEZ 96 K7L — MW, 7~ 10 HiALZ,
Yryrnvaunz=—x¥y s 7y 7L, BEROMBEOT ) A
DNA Z i L7zo fEMIEZ 2SR ECTnd0g, 7/ 3
v 7 PCRTHEGE L 720 S 612, ER LMD 5,
PUROMEE T # Y < 72012, Creflift 2 WK 2 —if
BHBEE, Ya—axA ¥ VMol zES L.

2. 3. RAD18/POLnEEFRIEMBRICHTEHEN

R85 (CPD) EFrrICH (T DE RN

DAHIESL L 727 CPD %% 4 L 72 piggyBlock 7 5 A 3
F10ng & 1pug @ Transposase M 7 7 X I F % A K12
NEON b5 Y A7 =2 ¥ 3 v CPOLn#f=T-RIEMILE X
UYPDIP 38 i fn T KM I B A LICHEETFEAL
96well plate ICHifg 2k E. VTS RA 727 a v 30
Bfic¥a—u~ A4 ¥ T, BPDGHIELT / 221 VT
Fl—varanzilioirztl sy a v, 10H
thy Ea—uxAf Y Vigtkao=—»57%7/ 2 DNA % il
L7z

2. 4. BEIILBENEEDEICKST/LDNA

DFEH

5.0 x 10" TK6 M@ % 900mL & Lysis /¥ v 7 7 — (10mM
) VN y 77— [pH7.5], 1mM EDTA, RNaseA [20mg],
TaFr7—¥4 ey —h 7 7N) TEEL, 105 M
KETA v FaR—= L7z, PV IV 1%
HEXHwmint, 30400 KETA Y Fax—= L7 7
J ZDNA #5594 2 212, 237 — Y0820 nl, @M
4 10mM VY Y #Ny 77— [pH7.5] TH VY I 4
9mL & L. 9.3g®DCsCl % {i¥. 694,000 X g T 17 IR i
wl L7z 0. 500mL3 24 L, 7/ A DNAME
IN2797aryzhIL, 7TAE— AT IVESIKET
R, 10mM V) Y EENvy 7 7 — [pH7.5]. 1mM EDTA
BEFENTNy 77 —TEM L7z, b9 B, bty
LEEARGR ORI 72 7/ ADNADEENL T T
7 varyzEPXL, 10mM V Y #&/Ny 7 7 — [pH7.5].
ImM EDTAZS S ENA2Ny 77 —T3HMENL, 2
N#x 24T o72, 2512, 2M NaCl, 10mM V) VN y 7
7 — [pH7.5]. 1mM EDTAZEFENS/8y 7 7 —"T 3K
BB L. 2% 20147 5 720 WIS, MilliQ KT 3 B
BHTL. SNZ 20475720 Oz vy 7R
Va—2%@b L7 77 Fay 72 HwWT, 260nm D
WETDNAREZME L7,

2.5. 7z A&>70v b ZAWETOP1cchDi&t
2.4. DFETHBE L7 LDNA%Z 30mgH &=L,
10mM @ Tris-HCI (pH7.6). 25mM ® MgCl,» 0.5mM
D CaCl, # &t DNasel N v 7 7 — 2D L. &8H
3B3mLiZ7% 5 X 9123 2=y b ®»DNasel New England
Biolabs) T37C. 2 A v Fax—F L7200 $ TN %
LAY TNy 77— (BIO-RAD) TEMESH, 7.5
% @ SDS-PAGE 7"V T4 Hf & & 720 % @ 1% Trans-Blot
Turbo (BIO-RAD) Z HWT XA Y 7L ZIZHLEY, 1K
pufkE LT, BUTOPLHUAB X UBi~x v F 2 FF U i
K& Hv, HRPAR ZIRPUARTHRIL S €72, ECL TIL%
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W&, ChemiDocA A—Y v 7Y AF A THRIB L,

2. 6. A0y 70y bEALVETOP1cchOigt

2.4. O ETHR LAY/ ADNAZ 2mgJHE L.
ECL= buatia—2 x> 7L ¥ (GE Healthcare) 122 1
v h7ay bEHWTESE/2, 7/ LDNAZWEL
TeA YT VL Y% Tris/Ny 77 =Tk L7zo $LTOP1 i
KB L TP TOPLccHikEHWT, Y= A% 70y b
L FBRD T THRINL 72,

3. ® &R

3. 1. CPDIEEREICHTEIRATEREN

CPD 45 A V piggyBlock 75 2 3 F % POLn/RAD18
BAZ T RIEMBICEBIZTEAL, Ca—u~ A ¥ Uitk
O—YEEHRLE, ThS50 s a— i, CPDEYHF
ASNIZHHMEOT by YEBIO ) v 78O L L)
BRHE, za—YNTEFA 7IRER B, iEoT. &
DT v EefLI2BWT, T5—=7)—=DF T = AL v

A
5 6 ——
TT
v
TLS on lower strand
5° JE—
—& 5
5% AA —)5 ,
B Wild-type POLn*
4.7
C
100 100
£ 80 g 80
£60 60
> >
o 40 40
4} h}
=20 =20
0
3T T5 3T T5

FOREEGRE) B ZEERT Ty 7 OfERIE. KT 5
ZENTED, TLSASNEE % & ApA (IEHEZ TLS) At
WD (AN IEME 7 TLS, 28RAR) Sh, ¥ 7 V-2
LLTmasng (K2AK). 77— bMA4 v FICk
5 BT, CPDIEGE T TIAGpCAA I, ¥ —72
IV AR CTIIGCHY v NV —27 L LTHisns (X
2A%).

COFBIZHESNT, TLSEF Y FL— b4 v FD
SEAEHE % X720 Poln D #EAZT/RKIAICL V. TLSOH
BEld. 4.7% 25 11.6 % (2HM L7z (M 2B)o Z2RERD
FEHRTH B, AIEMEZ TLSOHEIR. 0% 55 3.6% (21
MmL7(X¥2C)s —JF. RADIS #fZFDKRIEIZX Y, TLS
DOFES L OAIERE 7% TLS OB E IR B AR & [/ U Tdh -
720 POLn/RADI18 i#t 1z 7 K 5 M i (X, TLS o 5 B 1%
POLn &5 F/RIBMIEL L 1FIZF U TH o 7245 ANIEME
TLS (28R H) 13 5.8% 12 EH L7z - T, RAD1S I,
POLW2SFFE L 2 VIR Tl IERE 7R TLS ZRHE§ 5,

Template switching on lower strand

POLn"/RAD18"

W TLS
O template switch

100
280
£60
40
wv
=20
0
3T TS R

X2 piggyBlockf#tr DiER
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3. 2. TOP1ccOEE

ML O TOPlec # IEFEICE R T A 72012, bt
AR EA AR 2D R L. MR S
DNA2SEA L CTW/ARWTOPL & TOPl cc# 408 L7z %
D, WE L7247 L DNAIWZDNasel ZiRmIML 7/ &
DNAZ%#L., wx A% 71y FTTOPlcc DM %
ATz AT U VICHEE L2, PUTOPL Jufkz H v
THM L7z. CPT 23 L 72fif2 o TOPlccid, PR S
N5 TOP1 ®/N Y FoOfiiE (TOP1 = 91kDa) & Y &4 T
BNZ, AXTHRITZFVELTHRIBEN, 20T 7V
WLFR L 72 CPT O FEARIERIIC IR 2o o 72 (M 3, D78 %
WV)o TOPlccd /Ny FED b EAaFHICHIEINAZS 7
FVid, BIRBBHIAR Z o 2 RS E V. £ 2T, [
LYy I NVaHiivVFLEXRF VPR TIRHRZEZ A,
CPT ORLILE FEARAEIIC, RY 2 FF Lo RDH 2
TW (X3, HD/8%x V) CPTIZTOP1 DR ¥ FF
AbERET L2 LI T TICHE SN TV S, it T,
TOP1lccld CPTOMBLIZ X o THRY ¥ FF L% %1F
TVWAIREENH D, TOLHIIT Ry rT7ay MIX
LM TIE, TOPlccldAA T ELTHIBENEDT, N
Y FOEREITE L\, £Z T, DNasel Zfifi& 3., 21
vy h7ay Lo A U F—FOTOPL % 828k

2ugN% ) ADNAZ Ay h7ay hL, Y7 FVEKR
ML (K4A, B)o ZOKE, TK6MILIZCPT % 0.4,
1.9, 71mMALE L 228 &, £ Fh, ¥/ A DNA
10"bp 12 2% 72 © TOP1ce 25102, 297, 469 il A=k L T w»
T e h otz MBEWNIZH 54 TOPL & v 782 DM,
TOPlecDEGZFIETHHBIZ, v Ay 7ay b
WTHITBN DA TOPL ¥ v X7 E&KD72. CPT# 0.4,
1.9, 7.1mMMLEE L 724 O 4 TOP1 O & IiZZFhEh
5.5 x 10°#ilad 720 13.5, 12.7, 9.3ng T - 7= (X 4),
ft 5Ty MMM D4 TOPL ¥ 7827 5 FOHN® TOP1ce
ST odEEix, CPT%20.4, 1.9, 7.1mMALHE L 7-41g©
FNEN0.8. 1.2, 1.7%Th -7

3. 3. TOP1CCEIENDRAT Y 7DixEEREZE LI

HAIg B A EDHEL

KREFFETIE, TE M =T D% % 2ODHK (L TOP1
YUk & PUTOP 1 ec Pifk) # v T, TOPlccBIED K A 5
v TOREEEL M4 ICEHITE 2L E272 INETO
EERTH WP TOPL $tfkiE. TOP1 # ¥ /87 H oK
ZRWT 5, COTEN—=TIETUTTV—AIILB Y v
INT MR T 2T B DT, TOPlecBHE D 1 B H % 3t
T& %, —F. PLTOPLccHifhiz. TOP1 i FBAL A %

Q@
S
Q
0 < 0
(kDa) (kDa)
250 —
: 250—
50 18 5 o
100 .o
Baubt 100—
75 — :
75—
RTOP1#utk MTILFLEXF UK
X3 CPTALE L =-B4EMEEDSs / LDNAZRH WA 1 X270y MER
A B
6
CPT (uM) g 5
0 04 19 71 £ 4
2;190)’73/ LDNA — — — — 3
. WTOP1AlE & 3
TOP1IDRA UF—F —-[ s - — <
29 58 115 23 2
TOP1 (ng) 1
0 295811523 0 0419 71
TOP1 (ng) CPT (uM)

B4 CPTIC& > THEMKT BTOP1ccHEE
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157 3 7L RARF O Y VAR RET HHATHD Y,
ZOHMAKDOIE b —T71%, TOPlecBHEIZHB T 5 2 BMEH
THREESNLETTH D, o Te ZOIikEH L2
B HOBEEELZHMITE 2, FEBEIC, Rid, oo
Putkds, MESNTWAIY F— 72 HET 202 HRES
% 5\2, CPT CULEL L - B BRI SRR L 727/ &
DNAZHWT, 20y b7ay b THN L, ZOH >~
IV 7u54F—EK(ProK) BLUrVE7usr7—¥
THLL, = totkro—RAfEIcAgy 7oy L.
TOP1 kB X OHLTOP LecHifk THM L 720 ProK 3.

NIRRT 3 VB & HHET I 7O CRIMH DR T F Rk
HGRUWT 50 o T, MPLEOZRBEEITIZHIL SN S,

FEEE. WITNOPRICBWTH Y 7 F Vil S i h o
oo = V8 7usr7—¥id, 7VE=ZT AL F VL
TTrNVY I VBOCKBMORTF Fii&x R L. Bt
TOP1HifkD ¥ b — 7L S %A%, HLTOP1cci
RO Y =T RELI N RV, EBE. JUTOP1IUAT
7 F Vi s o 7205 PLTOPlec ik Tl
VIRV ENZ, TR DREN S, L TOPL ¥t
k3B L UHLTOP 1ccdifkZ T, TOPlecBH D 1 B
REHBLO2EBEHZ XL ChHREBELFcxs L
D350 72,

4. &

POLn & CPD B M TS B % IEME 285 h B2 217
Jo THUE. ST 7 FEERER E D —FT 5. TARIM
JalZRAD18 & T2 RIS E25E. JOEERERY B
DHEB L UOERANRY FF AIZBLIIRORTH ARV,
L2 L. POLn#EIE T ICRAD I8 BI5T- % KIB & 734
ANIEREZ TLS (228825 8) 13 EAH L7z RAD18 I, ¥
FUIAF—AEI L LTHMOENTEY, PCNADE/ L
ExFobesl &R 37, COE/ZEFF UITEY R
5 —+n (Poln) 281 7 )V — b &b ¥ FERE T Poln 13,
ORI 2 85 IC DNA G T X, IERE KL 2 3
AT W F IV ZRAEEZBEL T L84, AADSTF
Ao 5T, Radl8 & KIS ¥ 724, Poln2s) 7 v —
FENBZVOT, BB E I &2 §R & L TIEMELS
DNAAKTE T, BRIFEHEIND EEZ LN L, KiF
ZeRE 7 5, POLnIZRAD1IS DA MEIZE b 5§, 24
HEGEFT O TLSICIZEEZ 5.2 2w EX50h o 1.
POLn & RADIS D &5 & b fF4E L 2 WX, AIERE %
TLSAM L7z &2 6, HEEBRZR) 25 —-€TH
% Polt, Polk, Rev1 ZE2828R AR 25 L T A EMEAS
Hbo 72, TOPlec M2 EEBRREMET L &M
T&7o 513, UVARFZETHIT S5 TOPlec B %,
77 MREMREE VTR L T FETH 5.

E I

KR DFTIZHD ., S ReDTHREVIEZETEL
FAMMEEAT - —a 2 A ba Y —RFEHREICO LD
AL BT E9,

(5| FA>Z#Ek)
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Tight junctions (TJ) are intercellular barriers between epithelial cells that separate the internal and external environments
of cellular sheets, and control invasion of foreign substances and a diffusion of solutes and water across the epithelium. Mac-
romolecules such as biologics with high molecular weight and hydrophilicity are unable to diffuse through the lipid bilayer
of the cell membrane. Control of TJ opening by attenuating the barrier function of TJ has proved to be attractive because it
could allow safe and controllable transdermal administration of macromolecules.

MAO026, a cyclic depsipeptide with 14 amino acid residues, is a natural product isolated from Pseudomonas sp. RtIB026
as an antiviral compound. It was recently suggested that MA026 binds to claudin-1. Because claudin is the essential com-
ponent of tight junction complex, we investigated the effects of MA026 on TJ and found that MA026 opens TJ of MDCK 11
cell monolayer, reversibly. This result suggests that MA026 is a candidate for TJ reversible opener.

Here, we report the binding specificities and activity of MA026 toward claudin-1 and other claudin family proteins re-
vealed by several methods, and the 3-dimensional structure of MA026. Our results not only reveal the mode of action of TJ
regulator MA026 with novel binding site but also are useful for transdermal administration of large hydrophilic biologics.
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IhFT,AE, REMEB T 2T HSMICHISE5
) (AT T BFD IO W TR 24T o T& 217, T
W TR BRI 35-R 0 AFREH T 2 B &
&, FO%, ERNICHOSELIENRNTE L7720, B
DRAZMZDOD, BRI G DEEZMRET S Z LA hE
b EEZONDL, MA026 (X 1A) 1 Pseudomonas
DO HEE S NABRT SV RTF FTHB Y, HiCH
9 4 VA (HCV) iEHE2AF L TH YD, HCVIRRII LT
% X7 B claudin-1 OFRGEINAE ST 5 237 S
nTw2?, Claudin-1 R T] D FEBEEFTH Y. K
N TR ART R 5 Vs Tha Y, 22Tk
BEARILEWICE B TINOREZRFA L2 2AH, R&R
AR EE 2R3 2 & <, EBR 1 IR Toi < TT R
Hz5 &2 L (B, 2o claLTn L (H
U)W T B 2 A 2 &8 T & 2 1B, 0%
ZOH. WEHO MA026 OEEICIED A3 5 2 & A S A
270, BEERETIET S & HICHEFRZIUE L Y, K
LB DERILD72DIZIEZMA026 D& —47 v b DFE,
G T~OER 2 LTT] 2 BI13 % & v proof of
concept BUETH B, I TAAZETIE, 1) MA026 D
claudin-1 Z /- L 72 EH A &1 = X A M@ K7, 2) MA026 &
claudin-1 J OMiod claudin family protein & DA M. 3)
MA 026 @ X #k SR AT 2 17V, MA 026 O TJ B 1S
PEIZD VT O TR - VEHIBSREfAT 2 HI & L7,

2. 7 &

2. 1. FITC 4 kDa dextran i&&{2EFMHRE (52)
4 X E E R AIIBMDCK 1% transwell insert (Corning)
WCIEFE L. 7 HIE 28 L BB S ¥ 72, Insert ® apical
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AR 1228 L 72 MDCK Tl ¥ F ~ (L MA 026
ZRELL RV ~=Y VE%E L7z Fluorescein avidin (A2011,
Vector Laboratories) {2 & 0 #efa L, #H%% 13 Leica AF
6000 fluorescence microscope (Leica Microsystems) (2 X
DT> 720

2. 3. SPRAFEMEERBER
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FD-4 (FITC 4 kDa dextran)

—
o _O
° 2%l | MDCKII
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00 oo

X2 Transwell %F\\/=FITC 4kDa dextran
(FD-4) B BEEEFEATERKXE

~R7F FQCK-VFDSLL-NLSS % lysine®7 I J # %4~
LCT I/ Ay 7))y 73X YEEIL L. 74.5RUD
EE bR 218, A BEOMAN26%ETF 514 M LTk
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B Oy 37 B flG E87-¢ b claudin-1 21t
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WB i Tl claudin- 1 ifk (Proteintech) % W THH T %
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VEDSLL X7 F FZ 4K L. X7F FIZX ) MA026 D
TJ BTG AN GBS S N5 2 HE Lze MA026 & <7
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PUFELLRS>TETWS, LR X ) AR ITIZBIK
Hom - @G b % AT 5729, MA026 %13
Lo L3 5EBMBANCE D ARG % Z O
TIRESEDHM D FRFICHEE L T LENH L EE R
%o RINEDKFEE MA 026 % v 72 JA2 B AYFE R P 5-12
X DA LT, B ORI EH T A TR
THbo

—138 —



(5| FA3Zi#R)

1) Bos J.D., Meinardi M.M., The 500 Dalton rule for the
skin penetration of chemical compounds and drugs.
Exp. Dermatol. 9, 165 (2000).

2) Singh N, Kalluri H., Herwadkar A. Badkar A. Banga
A K. Transcending the skin barrier to deliver peptides
and proteins using active technologies. Crit. Rev.
Ther. Drug Carrier Syst. 29, 265 (2012).

3) Wallis L, Kleynhans E. Du Toit T., Gouws C., Steyn
D., Steenekamp J., Viljoen J., Hamman J., Novel non-
invasive protein and peptide drug delivery approaches.
Protein Pept. Lett. 21, 1087 (2014).

4) Mukaiyama M., Usui T., Nagumo Y., Non-electrophilic
TRPAI agonists, menthol, carvacrol, clotrimazole, open
tight junctions via TRPA1 activation. J. Biochem. 168,
407 (2020).

5) Mukaiyama M. Yamasaki Y. Usui T. Nagumo Y.,
Transient receptor potential V4 channel stimulation
induces reversible epithelial cell permeability in MDCK
cell monolayers. FEBS Lett., 593, 2250 (2019).

6) Kanda Y., Yamasaki Y., Sasaki-Yamaguchi Y., Ida-
Koga N., Kamisuki S., Sugawara F., Nagumo Y., Usui
T., TRPAl-dependent reversible opening of tight
junction by natural compounds with o, B - unsaturated
moiety and capsaicin. Sci. Rep., 8, 2251 (2018).

7) Shiobara T., Usui T. Han J., Isoda H., Nagumo Y.,
The reversible increase in tight junction permeability
induced by capsaicin is mediated via cofilin-actin
cytoskeletal dynamics and decreased level of occludin.
PL0S One, 8, 79954 (2013).

8) PCT WO 02/062831 (2002).

RABRMEIC LS claudin-1 297 LicE a3 FEEDRIF AR T2

9) Shimura S, Ishima M., Nakajima S. Fujii T., Himeno
N., Ikeda K., Izaguirre-Carbonell J., Murata H.,
Takeuchi T. Kamisuki A., Suzuki T., Kuramochi K.
Watashi K., Kobayashi A., Sugawara F., Total Synthesis
and Anti-Hepatitis C Virus Activity of MA026. J. Am.
Chem. Soc. 135, 18949 (2013).

10) Kubota K., Furuse M., Sasaki H.,, Sonoda N., Fujita K,
Nagafuchi A., and Tsukita S., Ca2+—independent cell-
adhesion activity of claudins, a family of integral
membrane proteins localized at tight junctions. Curr.
Biol. 9, 1035 (1999).

11) Kanda Y., Yamasaki Y. Shimura S., Kamisuki S.,
Sugawara S., Nagumo Y., Usui T., MA026, an anti-
hepatitis C virus compound, opens tight junctions of
the epithelial cell membrane. J. Antibiot. 70, 691 (2017).

12) Uchiyama C. Fukuda A. Mukaiyama M., Nakazawa
Y., Kuramochi Y., Muguruma K., Arimoto M., Ninomiya
A., Kako K., Katsuyama Y., Konno S., Taguchi A.,
Takayama K., Taniguchi A. Nagumo Y., Usui T.,
Structural revision of natural cyclic depsipeptide
MAO026 established by total synthesis and biosynthetic
gene cluster analysis. Angew. Chem. Int. Ed. 60, 8792
(2021).

13) 4148 6975437 5 PCT/JP2020/012446 [ 2 JE & &
PEAEH . SEANWRICH B RS B OV BE SE e

14) Otani T., Nguyen T.P., Tokuda S., Sugihara K.
Sugawara T., Furuse K. Miura T. Ebnet K. Furuse
M., Claudins and JAM-A coordinately regulate tight
junction formation and epithelial polarity. J. Cell Biol.
218, No. 10 3372 (2019).

—139 —



HANCZIT S EEMBENG R E 23 7 HREEICB 53 2815 A RO R
BEO ID AX BTN E T IRMEBE G KD el itk D ER#

ERC PN S

SET e B 1 A

R OK

Contact allergy (CD) is an allergy reaction caused by exposure to a substance and the patients with CD is suffer from
pain and itchy. We usually perform patch test to identify cause of CD. However, there are many causes of CD including met-
al, detergent and flavoring. While it take a lot of time to perform patch test and it is difficult to perform it in all clinic. If we
can predict a risk of CD, the patients with CD may be decreased. Recent study demonstrated that the genes of barrier func-
tion including FLG were related with CD. However, it is not clear the relationship between CD and genes of barrier function

in Japanese population.

Therefore, we performed mutation analysis of the genes related with barrier function including FLG, FLG2 and TGMS5.
We could not perform sufficient number of cases, and it was difficult to conclude the relationship between CD and genes of
barrier function in Japanese population at this point. While the mutations in the FLG2 gene were identifies in several patients
with CD. We need further studies to clear the relationship between FLG2 gene and CD.
We also tried to establish 3D skin model of CD. It was difficult to use cells of the patients with CD, and we tried to make
3D skin models using normal keratinocytes, cytokines including IL—4, and metal.

1. &

e Bz 8 2 AV ORI, RIS 5 7 LV F — ]k
WCEoTHEL S, 2WARENE Vo 7RO, K- H
DOMED S RMITEZ E L2860 D 5o FEIRDEE
HTIE Ny F T A ML) FENE LR L, JERYE
AT AL TEROEME BIR L T, LA L, ¥
il B RDOFEHRIIEE T LIVE—, HH. N Fr Y —4
LEOMEHm. FRRELBICOAZY, FHNELRLT LV
T RHNRD 2 DIIRAE AT ) NBOMER. £ K 7% RelH
DIERDLETH 57208 TORHRTIT) 2 &3 L v,
X o T, HHENCHEMEE DY A 2 &b EEYE A H
W, B RO BERERDT 52 LHHEE % 5,
B2IE N ) THEREICBE -3 2 BIZ T OREW 7 4 7)) »
2= F3TA5FLGEIETTHY., HRAADT bE—1ERE
B REHD 0% FLG I TERNFE S NS, F
72y MAEFLGERTE=Zy TV R EDERT LIVF—0
M A s hTns Y,

L2L. BRANCBIBFLGHEIETFET LY YD
WEME L2303 % < FLGEIEF DS DN 7 Hhe
ST B BIEFOERETLLY VOBHEIZI S TR
Vo REIFEOE—D HIYIZ, HARNIBI 2 Hflp % &Ko
JERPE &N THEREICB G- 2 In AR SR L DR

il

Mutation analysis for the genes related
with contact dermatitis and barrier
function in the Japanese population, and
analysis for the optimal treatment of
contact dermatitis using 3D skin model

Ryota Hayashi

Niigata University Medical and Dental
Hospital, Division of Dermatology

WERET LI L ERRKOHNE Lze ZOBEELZHS
PICTHIETRYFTF AN EITDTICENYEZFHL,
JENWE % 2o % 2 & THEIRDSE T A WA D %o

H A LB R R BB B O 2 W72 3D A % &~
ETNVOEREIT->TEY . Mer MR EO BE#TE
HW723DAF Y EFNVOEREAATVL, TOTFEE
HWT, 3BDAF VETFIVICHA ZEFAZR/MNT S LT
BEICRBLIHROBERET HIEL T b, RIFFETIE, N
U 7 REREICBE S-S Al n IS AR L RIS G S 7 Bl
g REBEDORE E W72 3D A% VBT AR E AT

2. 5 &

2. 1. BEFERICEIFRNEESSIVUEGRFZED
L EA
BARFATICE L CRBESH 21T, FEWz72nw78%

fiki 52 1 9% B DAL 2mL 2 W CDNA i L7z, &

HDNA W T FLG#{ET. TGM5 #fnT. LOR#ER

T2 ER{ 0N THEGEICEE S-9 % # a1 % Polymerase

chain reaction (PCR) 12 & 1) ¥lE L. direct sequence i

KXV ezryryBLr Yy - £ v bu UBEREE R

Wi, WER ZROGELHER L2 —HOBEICE

WTIEEZZ Y= AT D SO DBEETOEROLE

TR L 72,

2. 2. EMEERIDAFVETIDOER

Hefh iz 8 kB o KRN B X OSRGHESE I % v C
3DAFVEFNERT L Z MY TIED B 05, %
filt Bz 8 2 1S BN TR IEAEMEAT O ARV D vizo, i
BB REBERMBEZANTIDAF VY EFVEERT LI L
LV Ko T, REEBEZHVZ3DAF Y ETIVE

—140 —



HAANCH 3 EMEBRENYTEEICES I8 TFEREOEMB LU 3D XX ETNVERWEMEBEROREL BEEDRR

fERL. 4 MO YR ERFINT 52 L&D Hfilp g
RO3DAF Y EFMERZHIE L 720 % AHKOKE
EHVIZ3AF VETIVERBIIDTOMY) Th S,

W ANHROBMEFMB L 1835 -4 . Fetal
Bovine Serum (FBS). NaHCO, % L DR G = A L.
RIS AN, BEERGOI LA NT 7 P RERLT,
BH . BRI TR A AT B H RIS
MNCHROFREMPL A BRSO T Y AT 7+ FREICHE
MUz DRI Ca” HEEH T 5F /%4 R TR
BxRAT>720 3-5 HRICCa” GHD T 5F /4 b
BWICEBL, BEEZTHIZELTIDAF UV EF NV E R
L7z EHITHEHRPICIL-4 0% A4 A A ¥ i,
4 &8 & R MNIAINT 5 2 L2 X HEfilsz i 2pk 0
3D AF VETFUNFHHIKLD L) IOV THRE L 72,

3. & R

3. 1. EMEEBREEDETFER

BLEC B CIlI BB T & AT L 22 BB % . BHAE
NIZBUT 53 7HERRICE G4 % 85T & Hl 8 k0B
WEPEICSZBIFEW ST H I Eidkhh o7z,
TRl Bz g 2 D R H AR E & 7z BB CTFLG @15 T.
TGMS5 I+ LORBIRF 7 &N 7 HEae B s {5+
WCERMPFEE SN o BEDPVD T, HETEE
TUVF—%2 BT 5HRETFRBOREIIBVTIEFLG
WIE TR E R A H T 2IERDAAFE L 720 TGMS ilfn
T LORBIETIZH O 2 IR ER % b DRI 2 h o 720
—Ji. —HOBREBWTFLG2MIEFIZF vy A%
RHR SN0, BB TIIEMEE L L5509
PIEBIBD A R T2 DA TH 5o

3. 2. EMEEBXBEMRZAVESDAFETIV
DIEH
AR, HEfh i 5B O EBRBR O ARG 2 b 7z
TR, RHEEEMIE R H W T 3D AF VBTN R {ER
52 ENHATIED o 725, B g KB E BV THE

Filaggrin

1

BEAMIEEAVEZIDIXCETI

EMELT) 2ENDRVEN DS FRAEFEE % Hv.
PA MHAVERBRINT S LI D EMEHRIDET IV
DV EAT ) Jist & Ulzo AH ANHSROMINL % v 72 ke fk
OEEEIZ FREOE) TH Y, ERLZ3DAFVETIL
@ Hematoxyrin Eosin (HE) Zefaid X X 5 IZIEH & &,
BRE, AE. BB E AT A EEME L ol —T,
B3 D HREMBEIE I N THDE L DD, Fr H e
REN TV AREEEEOHEGM L ) s Es»sZ L <.
W bWk T 50LENH L LEBbNT,

WE O TIE, HaCaTHIL TIER L723DAF ¥ &
TIWAZIL-4, IL-13 %2352 LI2X )7 MM
J§RBEDFEEZEALEIE) SDAF VEFANHKL Z Lt
HOMIHoTwa Yo HaEH b HE AKE % Hv72 3D
AF VETFILVORFERTIZIL-4RIL-13 b L < &My 4
A YERMUZZ, IL-4, IL-13 DEFEIC X 5880 D
B0 Lhznds, BEBTIIZELTT FE—MEH%
KD RBEZEALZED 3D AF VBTV AERS 5 2 L5
Kol

4. ¥ &

7 MR RICBWTHEE O/ 7R IO CTE
ETH LA T MY KRB TR N k% A0
FTAHIENLEWZ L, TN RN REE D 30%FREE
MWELGEBIETI\CERYFT A &, FLGERTERE =
YTNBREDERT VLV —OEERHHZ L, BEND
el Bz G 2% & FLG #5170 &N ) 7 HfeEE s 1 &
DHEDRDHBEEZSNDL s — T, HRANIBWTIX
M g REBE TRIZ T 2 1Th N 2 LidE v
MESIN, MREEBIEZEAELRVOPRHIRTH 5,

T DT TR BB BEED D v 7z0, BT
HARNIZ B 2 ik 1§ 288 & o3 7RG E R T 0
EROFEZOWTIIHL N T NV LR TIE RV,
—J 5 E oG T % T4 ¥ acral peeling skin
syndrome O REMED & 2. KN BZTTH S TGCM5 #Ein
TR L 72V EBD S SN o L BEDVRICEE T

Keratinl

—141 —



A X AT MRS Vol. 31, 2023

LUVF—% AL TWAIEPHLNIIE o7z ZOBKIL
FLGHBIZF IR EREZFLTB Y., FLGHEIZT
ERNERT LIVFEF—ORIEICH S L Tz it I35
TE&LV, 5k, ERBZHERTILICL ) HRANIB
LFLGEIEFEEBT VIV —OMMED S % 5T
REVEDSH . WFZER kG L 72V e E 2 T b,

=i GE OGN CHMEZE %A L BRI —EK
FLG2HBIZT WX F v VAERZALTWBE I EHNHL
MICT 5720 FLGEIET L AMRICFLG2 Bz b N 7
BREICH ST A2 ML TEBY., 7 hE—MH kL
OB B ASHE L9 < 7 % Peeling Skin Syndrome
DFEKBEETE LTHRE SR TV A Y, FLGHEIET &
O, EFONY) THEEE OBENIE - & D L LTW AR
Tl v, FEBRIC, SO & IZBYHE L 2 W 2SR b
AR B D B Wi D 72012 T 7 ) — LRI & 14T L
BICD FLG2BIETICERPHESND ZLHL R
B LT b, FLG2BART 255z i 9% 0 9 UK ki
LA THHHE D POV TIRKBBL R FEFIRE 2179 2
b b,

3DAF VEFMERICE L TIdt 4 FPER LT\
fillpz 8§ S I Z VA 2 B3 L <, % AoMlns
XUIL-4RIL-13. &BZRMT 52 &1 X ) Befil sz g
REWDOIDAF VY ETF N 2R L7z, il ol ) i A
OB ZEHCTERL 723D 2 F Y EFIVOBERIEMER
RBRZEGIEH B A5, TR L TlaTk 4 A3 KG9 BEAH R
EBIRTAIEHORL EFPLTDE, LAl BEHAD
L2 D723 A IR IZRe R 7 b ¥ — PR Jekk i
BT 86050, IL-4RIL-13 2B ML 2%& L Fh
PRV AD H D T L hBRE L THMEZE SRk
DFEEEAEMED 3DAF VEF VORISR TV R,
GBI FLGRIZ T ICEREZAT 2 BHMBE Vs L

TLOVERELEIDAF VEFVAERT 2 LIRS
MEI POV THE ZELQATH L,

5 # &

RFEDORKDOHITH B HARANIBITF 53 7HEEER
HLE AT & H T TS R OB S X O RE TV E %
DNIRAHICDOVTIRELZHERAH TR WIRETH S, L
L. I—t—2a 22X ba I —WRHHOBKIZL ). Kif
FEDOWEB IR 5 2 L SRz Thh 6 b RGO T
—ERME L. RHEMIIZHNZER L 72w EEZ T b,

(B FX#R)

1) Lagrelius M, Wahlgren CF, Bradley M et al.
Filaggrin gene mutations in relation to contact allergy
and hand eczema in adolescence. Contact Dermatitis
82: 147-152, 2020.

2) Margolis DJ, Gupta J, Apter AJ, et al. Filaggrin-2
variation is associated with more persistent atopic
dermatitis in African American subjects. J Allergy Clin
Immunol, 133: 784-9, 2014.

3) Mohamad J, Sarig O, Godsel LM, et al. Filaggrin 2
Deficiency Results in Abnormal Cell-Cell Adhesion in
the Cornified Cell Layers and Causes Peeling Skin
Syndrome Type A. J Invest Dermatol; 138: 1736-1743,
2018.

4) Clarysse K, Pfaff CM, Marquardt Y et al. JAK1/3
inhibition preserves epidermal morphology in full-
thickness 3D skin models of atopic dermatitis and
psoriasis. / Eur Acad Dermatol Venereol 33. 367-375,
2019.

—142—



IMERICFE B NG TR RSP 3 2 Hi B E AT 0 A FOBEREH

PPN SR ST R [ =i

BT A

=

The skin, like the gonads and adrenal glands, synthesizes steroid hormones on its own. Steroids synthesized in the go-
nads and adrenal glands circulate and exert their effects throughout the body. In contrast, those synthesized in the skin are
thought to exert their effects locally in the skin. Although there have been many studies on steroid synthesis in the skin, we
have newly identified two new cutaneous steroids synthesized in the human epidermis (let us call them Steroid X and Steroid
Y). In this study, we aimed to reveal the functions of these two newly identified cutaneous hormones. First, transcriptome
analysis was performed to determine what gene expression changes this new cutaneous steroid causes in epidermis-derived
skin cell lines. The results suggest that steroid Y causes expression changes in a group of genes involved in the regulation of
translation initiation and has a suppressive effect on translation initiation. On the other hand, Steroid X altered the expres-
sion of many long noncoding RNAs and transcripts of unknown function, but what kind of cellular functions are involved
remains unknown. Therefore, we focused our analysis on steroid Y. We found that steroid Y repressively regulates transla-
tion initiation through the regulation of ribosomal protein small subunits (RPSs) and eukaryotic translation initiation factors
(elFs). Epidermal thickening was observed in mice in which this steroid Y synthase was knocked out in the epidermis. When
epidermal tissue isolated from human skin was used to analyze the effects of steroid Y, changes in inhibitory regulation of
translation initiation were observed. These results suggest that steroid Y suppresses excessive cell differentiation and pro-
liferation in the epidermis, and thus helps to form an appropriate epidermal layer and to prevent skin cells from becoming
cancerous.
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Collagen is abundant in skin and blood vessel walls and provides mechanical strength and flexibility to tissues and
organs. Collagen is a protein synthesized by mesenchymal cells; it is synthesized intracellularly as procollagen, which is
secreted extracellular space and then polymerized. In procollagen biosynthesis, proline is hydroxylated in the endoplasmic
reticulum by proline hydroxylase, an enzyme that requires ascorbic acid, so-called vitamin C, as a coenzyme, to convert it
to hydroxyproline. Hydroxyproline contributes to the stability of the triple helix structure, and a deficiency of vitamin C or
proline hydroxylase results in immature collagen. Vitamin C is essential for collagen synthesis and maturation, but the mech-
anism by which vitamin C is transported to the endoplasmic reticulum, the site of proline hydroxylation, is not clear. In this
study, we focused on glucose transporters (GLUTs) belonging to the SLC2A family as transporters that accumulate vitamin
C in the endoplasmic reticulum. There are 13 subtypes of GLUTs, which are classified into Classes I-III based on amino acid
sequence homology. GLUTs belonging to Class III have not been well studied, but they are intracellular membrane-localized
transporters that recognize DHA, an oxidized form of vitamin C, as a substrate. The aim of this study is to demonstrate that
GLUTs function as vesicular DHA transporters and to elucidate their physiological actions. We investigated GLUTs that are
mainly expressed in collagen-secreting vascular smooth muscle cells and found that GLUTS, 10, and 12 are expressed in
vascular smooth muscle cells (VSMCs). The fact that GLUT10 and 12 are well expressed in the endoplasmic reticulum and
the low expression of GLUT12 suggests that GLUT10 is the GLUT that can function in the ER in VSMCs. To elucidate the
physiological functions of GLUT10 as a vesicular DHA transporter, we plan to examine DHA transport activity and quantifi-
cation of collagen and hydroxyproline in GLUT10 knockdown cells.
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Transport mechanism of vitamin C
essential for collagen synthesis
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Clinical assessment reflecting olfactory function with objective indicators can provide novel insights for the diagnosis
of olfactory dysfunction. Initial pupil size (INIT) can be affected by olfactory stimulation and psychological states, being
the candidate of the indicator. However, the effects of changes in the psychological state related to olfactory stimulation on
INIT remain unclear. We investigated the effects of olfactory stimulation-induced psychological changes on INIT, using
a double-blind study design with repeated measurements. We collected data on INIT and six mood subscales of the Mood
States Profile from 28 healthy subjects. Subjects underwent a 10-min olfactory stimulation on different days with six odor-
ants available with the T&T olfactometer. Olfactory stimulation using the no-odor liquid (a control odorant) did not affect
mood states and INIT. The sweat odorant significantly worsened five mood subscales, including fatigue-inertia (Fatigue)
and decreased INIT compared to the control odorant. When comparing INIT responses related to changes in mood subscales
between the control and the sweat odorant, worsened Fatigue were associated with decreased INIT in the sweat odorant.
Fatigue can be regarded as an indicator of mental fatigue. Thus, methodology focusing on decreased INIT related to mental
fatigue after olfactory stimulation might be a key factor to establish the objective indicators.
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Previous studies have identified the neural substrates of facial impression formation using neuroimaging techniques such
as functional magnetic resonance imaging (fMRI). In the present study, we combined fMRI with speed-dating, in which par-
ticipants engaged in three-minute short conversations, to determine whether facial impressions of conversation partners dis-
played on a computer screen could predict the impressions formed during direct interactions with those partners. The results
showed that ratings of trustworthiness and activity of the left amygdala obtained before the speed-dating event predicted
the ratings of trustworthiness obtained during the event. In addition, ratings of dominance obtained before the speed-dating
event predicted the ratings of dominance obtained during the event. These results suggest that first impression of face photo-
graph predicts person impressions formed through direct conversation.
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Graduate school of education, Tohoku
University
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B L. BEICHT AENR (DUF. BEEISR) & 20 0 NP & 5
B aihe LI IR (UUT, KIS oB#E 2>
WTHREET A2 L2 A E L7,
2. /5 &

2. 1. Em&

ARBEFEIC I, KRB X O RO B D 72 < Btk
FHThLIETEAFRAN 734 (Kt 36 4. B 37 4. F
WAERE 20.9 . FWNVEEPH 19-26 %) SBML 72e B
B, ANV Y U FESICEDOLAREO TR -NE-
EEROGEMEB L OBISRE OMEFNCET 32T, &
MIC X A2SMOMEZS2. B, RIFFEEE M TR
% B ORRZ G T, dLilEE K¥ o MRI G % FH
LEMLZDDTH b, BMFEIFMICHEEOIRL EIT
5720 TOHGEERIE L. SME4e B LG HE
WOBE - WE - 774NNy —OEEIZOWTHH 2 £
L. MEXHIUS L7z, G EOHFIIEAIE % v 724k
RET, DSC-WX 300 5 X I'PIXPRO FZ43 # M L1T - 720
T, FoEMICIZ Ty a2 B L, BIREIX 1920 X
1080 & L7zo BB FF 2T MR Ty 7 ALE
T CHE It £ ) IS8R L7z,

2.2. wyar1

v ¥ar 1T IMRIRET OB ERIEDS L O
ST E (A= 2 TIMRIBRE £ 12 FE ) 2475 720 IMRI
Wigid, H100MDOAF v v % 2run FEMi L 72o HIHER
B L T8 7 — ¥ O $kid Presentation (Neurobehavioral
Systems, Albany, CA) % fi\V»T47 - 720 IMRI#R{GH, B
BEIZETE Y 2 ¥ = 5B HFERT 2 SR EEICB W
TEBIIEHZTHHTFOBEEEN#EH L/ L TERSI N

—161 —



A X AT MRS Vol. 31, 2023

(1A) . ML EREEENZ 2.0 TH 0. KRB I
HWEELTHW TR ER L2, B EOEREERI3.0-
9.0 TH o 7o BEBRE X, HHEHESERINIZLH, T
ELRTRLAANELBTRY VHILEZT B L) EBREN,
IMRISRERE T o, BMF I EICBE L, IMRI#RE
WEREIN-HEEZ XD CPCHHE LIZEREIN, Th
FNOEOEEE & ZEMEICOWT 7 B TR EEE 21T

572
2.3. tyar2

%H., ZMEEEFHHECSML 72 (K 1B). IMRIZN
#Fid, IMRIOBHRICAFEREIISZML, £y varl

RE AR
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THMREREINTAYW—AN—ANE3THOEFHEZIT- 72
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gy (LA, 2RBHIERELy Y a v (Bikeo
L) 4T ot kv Yavidbyary2F ol
BIZ3H~34 HTH o7 2o KababEIZ, 200 4 LA EASIL
W iR CifTbh, Mty v a v, BlEey v
3 EBICHIMMEEL 72, BMEIELF LK, ID
Tk —2ry—F (EHME) 22000, B30 ID A
SNIMTIES X ) RS h, EBROSERETIE.
ZMEZZNEROMTL 3HBOHHLEREZ L. &
3NMOEFTFOR, MBIy ¥ a v 1 EFBICHTIC
DWTOHIR%Z TEBCTHMiLA: (KD, 28, OBz
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B1 (A BEBRERIMRIRRZ SIS, REARGERBICSVWTERICSHEETIHEFOBEEER
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(B) SHRECRISHBEFEMEIIHW CERNEESIN., TAZhOBFEINT O
BEfTok. RERTHR. —HADOSMEBERBEOFEABE L, BEMKRELT SMER
AXHPR2Z7VT7<A7EEAL. SMERLTORICHRIRBIIE/NXIVEFE L, i,
EADSMEEOBROTAICE, ZRODANBAERBICER L. 6. ZOHIZ
Bty D a BT ERAHNICRLEZBDTHSE (M B, Fi ),

#1 FRRCEALLTEER—S. SMERMRIBHETRICHE
~BEL., ZhPhOBEEHREHHTEREN, BEBICOVTERES
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IEE AT L WA H 55 &9 L EIE L. BINEHH
FrHMoTB EERTGE, BET — 7 33T
LA ENT, HEERFEOH. —HOBIMH L. BORE~E
FL7z (M1B)o & TORERER T 2. BINETFANS
VERE L 72022 @ Gmail 7 B L X 2 58 L 72 W% #IR
L7z #2H. EWICHEFELEZ R L2 E—HDI/R o7
ZINFEIZDONWT, ZOHFNAER L 72078 H O Gmail 7
L A& 5ei U7z (WF2E 4 H 25 F D Gmail 7 F L 2 & 7%
MHEIZHEMN L) BB, ZOHBD T TVEHEIZOWTH
FEHIT VAL Vw2 E2HANIHPAL, HELzHTw
%o

2. 4. BEtseERT —2REH L URTNIE

3.0 7 2 F MRIL A ¥ ¥ 5— (MAGNETOM Prisma, Siemens,
Germany) # HHWTE&WA A —Y v Z & Efi L7z, T2*
weighted echo planar imaging (EPI) ¥ —747 ¥ A & Hw,
NI A=FRZUTOMY FE L7 )L LR (TR) =
2,500ms, I —IMH (TE) = 30ms. 7Y v 7f=90° .
P47 %) = 80 x 80, FOV = 240mm. f# g = 3 x
3mm, A7 A4 A =42, AF54 AJE=3mm, A7 1 A
MF¥ vy 7 =05mm, BLRIZLDREIREDRFETHLLY
FfET 572012, i3 - £38HEAR (AC-PC line) 1% LT
30° M 7zHE Y = v AR MY, F e AR (22
2 #ERE 1 X 1 X 1mm) OREEM§1Z, MP-RAGEHU#H L
oo BBEOHOB XL, HEMAE /Sy FTHIRS 7z,
M%7 — & OFIAMLER & BEH#ATIZ, Statistical Parametric
Mapping (SPM) (Wellcome Department of Imaging
Neuroscience, London, UK) % JH\W T3 L 720 BHERH
DO EPLW{HIZ, AF ¥ VTREL/NS L& ZHIES
1 (Realign). KIZA T A4 ARRKERIZ DWW THIIE S 7z
(Slice Timing Correction). ##iE#E O T 1 5@ W {513,
EPIH G OFHEIZI LI AL —Yaryrih
(Coregistration). JKH'E % 83 572012k 7 2~ ME
&7z (Segmentation), ¥KIZ, EPIMH % MNIF >~ 7L
— MIZIEBML L (Normalisation). 8mm Z&WEAE 4 7 A &

B

X2 (A) EAAETEAMTFOYIVER. (B) RkiEDYIY
[EIE3S

— 2V fEH LT b L 72 (Smoothing) o

2. 4. TN

TEF— 7 OB TId, £y ¥ a vy 1 THIEL-4H
FOBEIIHT 5 1) EEEFE, 2) R Festy v a
V2 THUF LT OISR T 5 1) BEEFEE. 2)
KRS & OB A Z N ENMGET L. HEIR & REEEIR
DB BET L7z IMBEREER O Tk, ZhEhox
REARF O B S 2 R Bk AR & 1AM G BE AT o 35 B A
MarsBaR (http://marsbar.sourceforge.net/) {2 CTHAS L,
v ar2 TR LAKFEHTFOBRICHT 5 1) EHE
FEAE. 2) LRCHEFEE & OB A Z N EIRET Lz AMIl
BT BH AT TP & Rk o < A 7 Wi {4 1% anatomical automatic
labeling (AAL) atlas " %M L TR L7z (X 2), #al
FEATICIIMATLAB2018ax i L. #IBIRAGRIEET NV
2 X BT 24T 5 72,0

3. & R

LIty ¥ a vy ] TR LT OBICHT 5
BHEEEREE B X ORMK OB R2S, v ¥ a v 2 THG
L7-BHEFECE FNT 205 217> 720 REKIT
vyvav2ORBEEFEE L. MUERKE Dy ya vl
DOEFEEFEE. 2) ERBKD G E) & (% signal change). 3)
AR OTE R & Lz Model 1) 72, 9 ¥ ¥ 2%0%
IZiE. BINEB L OO E v (2 3),

ZOfER, £y va v 1 OEFHEFESL X OHREEAD
EHRIEAZICEYy Y a v 20BHEFEL TFNTAI L
DS 0 & 7o 7z (BIEEREE - p<0.001, B=0.08[0.05,
0.10] ; 45 i #k & @ i B & : p<0.05, B=0.11[0.007,
0.201). ERAKICEHERELZFUDIRD N h o7
(p=0.07, B=-0.08[-0.17, 0.006])s Model 1 I1Z B T %
AIC X 7080.6, BICZ7127.8 T& - 726 Model 2 & L T,
tyvary ]l ORBEEFEOARZMYERE LTHW, #
M 247 o 72 4E 8. AICIE 7079.2, BICIX 7108.7 TdH » 72,
Model 3 & LT, AL DRMEOTHE =L M EKE LT

- ‘ = |
| MRIZERE | fMRIEERE |
B Y XEERE G
\ J SEhakrE N Z AR g
e |EEEEE (o) gy XEERE

RkED /| DLPFC® )
| EmE /‘ { R 4‘,,‘

K3 AHREICHIZEHEEETIVOEAXR, (A) KFEHHE
(Ey>3>2) ICH I3 EREEFELIMRIZRE (LY a31)
BFOEEEFESLIUVURREDZEEHL ST, (B) Z5ER
B(tyrar2) LsI2XBEEFELZIMRIEREE (LY 3>
1) BOXEREFES LUEIMAUBERE (DLPFC) DEE
25 FEl
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H TN %247 - 7245 4. AIC1X 7103.2, BIC 1% 7138.6
Tholeo YLD, Model 2725k b EEEDEHWET IV
ThHhHIEIRBEINT,

KEPEIZOWTIE, kv Y a1 THELAEFHFD
BRI 5 SERCMEREE B X OV /M A BE R EF O T B =25,
v g v 2 TR LSRR E 2 TS 5 2 ) & 47
Sl ERERIIEYy Y a v 20 muFEE L, Mg
BixD vy va vl oXEMEREE. 2) 2T Ml uE
OEE)E (% signal change). 3) 47754 Mil i 56 G B o & B
e L7z Model 1) F720 T ¥ F AR, BES
X OB OEHRE iz, ZO8ER, £y v a v 1 O
WiFRIARICEy Y a v 2ORBEEFNEEZTINTL L
DA S & %o 7 CGERLEREE @ p<0.001, B=0.09[0.06,
0.12] , 775 4410 i B AT %P : p<0.05, B=-0.30[-0.56,
-0.05]) 0 —H\ AEHMIEGE T ICA B RT3 D
SN o7 (p>0.05) Model 112B1F 5 AIC 1 7886,
BICIZ7927.3 TH-720 Model 2& LT, vy arl
DOFRYEFFE D A 2 M E L THW BT &7 o 725
H. AIC1Z 7889.4, BICIZ 7918.9 TH 720 Model 3 & L
T LA OTFSMU GG S AT EF O i B 2 My BB e LTHW,
fHENT 24T o 7245 3. AIC 11X 7924.9, BIC 11X 7960.3 THh - 726
VYEXD, Model 1 2%k b BEEEDOHNVET NV THLI L
AR STz,

4. &

AFFETIZ, [V TNVT =V RS ¥ AL LT, B
B LASEBRIC R 17O il (S5 E) 2 v, BEAIZ
PWEFEANR % T 2 a2 175 720 AR O ZIRTTE
TIOVTIE, BHEE & SCRPEASEHEN G B 1) 2 Hul iy 70 5
Bl 5 EZONTELN, ZOEHEE & RO i
WS M L EERICATEEIT o 2BOME, b b AR
ZIZBWTHHEATEETH 2020wk, Tl 2
WZENTWhhoiz, RIFFEMERIL. BEEEISHT 25
B - SEECPERE RS, RERFOGEE - XM E TN
FNHEEZTFYNT LI EEZHLNI L2, ZORKRIE, B
IO _RITETNVDBEFANRIIBWTHEFTETH 5
ZEERIBRTLEHENZIE TV AERBETLILD0TH -
oo TR ORRIE, AP L OBRE BRI, £
—HIRBZOHDFIICRKE LRBEEL TWDH T & 2RET
2b0DEEZLND,

BHEFEICOVWTIE, vy v a vy 1 ORBEEFEL A
REDFE RS, £y v a v 2 0EHEFELAZICT
W2 EDBWHSNELol—T ERMEDIEEI=IZ Y
WAHDED SN D ol THNEHDRERIE, FARkEE
FE OIS L TWAZ L2 RIBLTWS, T2,
TIVOWMEEZ BT 5 &, Model 24 Model 1 8 £ U3
LD OBEENEFNC EBHONE o7 THIE Y

va v 1 OREBEEFEN. v var20RHEENEE T
W2 ETEETHLILEERBLTVS, 2B, Wk
DOIE RIS 2 RO ML S5 HOE % 5383 - MET
MWLELEZ SNL, BEOWZES ) RIS BE O
WEICH LT, 0B 4 2 & 2E L T35 —H,
AR TIEBHEOB WIS L ChHRED X ) K& 2%
WER P2 SO LSl —, AREE
FRRO LNH D720 OO, KPR RO OB % 7R L
72 INHOMEIE. RMMEDEFEEIICE b 5 it %
ZRETHHDOTHDHEED D 55, WkAOFEREICD
WTIERZERORWD DY, 5HOS O % HREHTELE
ThblEZOLND,

FEMFHEEICOWTIR, £y ¥ a v 1 OXEMEFEEN L
v¥a v 2DXRMEFFEEARICTIT S 2 LS
%5 L LIS, LSBT OB & 2 ) % 72D
oo BETFVOBAEZER L E 25, Model 1725Model
2BIU3 XD ERENBVWIERHONE R ST, 2
NEOFERIE, LRMEFEDOTFIICB WV TIE, SRR E
P2 ThR MR S B TH D I L 2RI LT
5o

ARWFFEAE RN, B LHE % ) L 3¢ 5 720 0 bhE
HEORBOB B AWEENEZONDL, Thbb, K
WFFETH S I E NI [BIR O ZRITTE T IV ERE O
A CHBEHIRETH V. IR ERE O XFENZ DT
WNCHG3 5oL, LRI HE B L7 ny g
L LCOHF AL AL] OBRICEBNT X 2 W HEE0 D
%o [N NIEHHEE LR W& TH L -0k 1% B s
ZALMIEEHT E ZD NWORBBHEL ED L I L IZORDD
A ARNFEORE LI NWIHFICLELE R DL [H
e S | I SEHEE L RO HICHTET A et ZE Ao
TBY, XREOBREILEE 2L, 2 F Tofbhit
BBEHEEZED, fE e LT “Beauty Premium” % 5 HL
B EICERPEINTE. ZOTRIIMOTRE LA
X7 M bl L7eds, HEMWICER LETH 50
EREHES 720 DL oA Y87 b e L5
WREED D B0 ThDLALMEIC L ) XRMELHBIEL [ A
] ZHNTH5Z LT, HEDLVLEBRBNLF v~
A DSHENIN$ % W REME AR D TR ASHERE & Sl & L3
B DT A & @ =AY FHI§ 2 Bl 2 e L. [HRES IS
7 H L7280 72 e ALK SUAL DS V. C & AU, Lok -
WHIEED S SR %ML LR D2 EPMFTE S,
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This study aims to evaluate the effects of fragrance on the autonomic nervous system using pupillary oscillation and
heart rate variability. Participants included 22 healthy young adults (mean age 21.8+1.4 years, 11 females). The experiment
was performed for 5 minutes, and pupillary oscillation and heart rate variability were measured. We analyzed 1 minute of
rest (rest), 1 minute of olfactory stimulation with lavender or grapefruit essential oil (olfactory stimulation), and up to 3
minutes after stimulation for residual effects (1, 2, and 3 mins after stimulation).Pupillary oscillation was measured with an
infrared pupilometer ET-200 (Newopto) and heart rate variability was measured with a Reflex Meijin system (Crosswell).
Pupillary oscillation data were subjected to frequency analysis, and the power spectrum was obtained. To measure heart rate
variability, high (HF) and low frequency (LF) components were determined, and cardiac parasympathetic nerve indices (HF,
HFnu) and cardiac sympathetic nerve indices (LF/HF, LFnu) were calculated. Regarding pupillary oscillation, the power
spectrum of 0.25 Hz increased accordingly with the increase of the cardiac parasympathetic index. Regarding heart rate vari-
ability, lavender essential oil increased HF and HFnu and grapefruit essential oil decreased HF 3 mins after stimulation. The
fragrances produced changes in pupillary oscillation and heart rate variability, which may be useful as objective evaluation

indices of autonomic function.

1. &

FY O X ) BEERBIMEA ORI, BT X
DIRZ MR D AEA R 720 TS LA T
Hbo TOI, FVICL 2B EMGT 5720121344k
B % 2 B L BRI C & 2 IR IEALETH b,

T FEMT AWM ERICIET FLF Y V2B LA A
) VSRR L B D RIS HAARER O JTE R ]
WSS 2ZEDREZLNT WS, &Y IRGHEIENIZA
BE, BJPE - BUIRC 2 S RILE R NI R E S
Noo FIBII RS THEORBRCRE L A S U
B - HHPER SN D, ZORBHIIBIR FEMEE S I,
RIZ AR D L ITRBMRERANEELT 5, Lo T,
F 0T X 2 AR EUS 2 R BIGICEEG 3 5 7201213 B AR
Kb a2 HNDTESHH & % 202 H %,

INE TIZHE D HAMRERICITTEEIC OV,
DS 2 2 BINFEIHREL . L CHWAEER SR Tw s,
D HAHRRIC & > THRPUICER SN TB Y OAE
BT %2 3 5 Z & TRIZEAR R, KEMAREROLH 598
BN THIDPERADIENTE S, T2, HEMREG
% BRI EEN C© & 2 AR ICEALASD % o BEFLIZRESFLIS
Ff L BEALIRF OB X 12X ) ZOENIENT S, D2
DOFIEN TN 5 HHMERREZ A L. "SRz

il

The effects of fragrance on the auto-
nomic nervous system using pupillary
oscillation and heart rate variability

Yasuaki Kamata

Department of Orthoptics and Visual
Sciences, School of Health Sciences,
International University of Health and
Welfare

AR L 7 B L REFLIZADN, SRR DB & 2 B &
KT 5. 2o ehs, BEALIE ARG 2 33 2
BIZLIE LIS NS, BEfLOBIZIEE < A 508 ED
ICHIZO WS TBY, IS & > TER S5 K -
T ICEILOR S SHMET 2 2 A ShTws 7,
F 7o, BWILIZEIC—ED ) X A THi/, BKE#YELT
Who O L) REESLOW S XIZBESLIRE) & FIE ., R
DEBIRER ) 7 v 7 A, P75, A L ADOFHi~DISH
AHEZLNTVS, BHTIIWILOW S X & LB AR
DRSS 2k, IRAZEL 5 EEILIEH/NLZh
IHEWKE RS EARI LY L2 MEL TS, TH
1 EERRED SRR ICRBAT T 2 BRI AR O 16T
1EIC X B EEFLOMN & . ARERIRE & ERIRE 2 #iFE L X
D & T D RO W USRS - AR Y
ZIuiE - P EGI &SR L, BLOWw S X9FAET 5720
EENTVD, 2O Ens, BILIRE) & O HHE
TR S % BB EHIC & F DI X B ARBS % Wi
TELIEEL LCRHTE RN D D %,

ARHFZE TlEBESLIRED & OHTAB) % Z B RHMREE (.
70 DSHAMRRANMAT T B OV TRE Lz,

2. /5 &

A FE B AR AL R M B R A H & UK 5
21-To-3) ODABRZFTEM L 720 MRITHHEMEH 22 %
CE¥H4EE 20.8 0.7 1%, B4 K11 %) & L7,
Al S | TP R RS O SR LS SRR 5
NBIEIR (Bt SPASE) . USRI % @i (K
P&, 7LV F—5), TR E 72k AT oLk E Lz,
PERZ I ER AR B2 SO T VI =, AT x4 D
T BMLVERZHIBR L, T %lEREZ &2 X9 IBERL
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720 F7o FEERUHIIFERR 2 AT 5 O, FARR AR
TA ) — A, BEREOREIEEYS5 25 b00fH
BEEL 72,

FBRIHN L DAL DEEZ PR T 5 720 &M E T
fTolzo Ty HEMEANOEELZZE L, Fil26T.
60 %, B BREN RN EBE TIT o 720 BERE~
DO OFRIE, FPHIEIIC X 2RI, DI~ DRE 2 %
L HARIEN E L7z MR EIZORED D 12D & L 72,

BeBRE I AR . LIS CREFLEHIE = — 7 v, A%
Byl e I TEA & 2675 L. FEBRBIIA T C 5 5 O LRI % fift
PRU 720 EERBALG & MRS FL & O Bh ol % BAgA L.
EBRATHET 3 % F CHlifeitsk Lizo WL & OAEB OflE
55 AT o 720 EBRBIIED S 145 F TR EERREE L.
COWDOF— ¥ I E LR (%8 o B 1 552
524 F TOMIKHMIC X 2 WEHI#E % 15 W Ear L7z (8
BRI o LRI M Z 7 — 1SR 0.3mliE F L2 d
DEFCAN TR IR L, BLO2 5B 72K
BT LR L7z, 1 5 MoRER#ARE, F) o
Pl % iR B 720\ FEBRBIME 2 53700 5 4 F Tl E & ke
L7z CRIBA 1 e 2 40, 8% 340 o Bah 2 d <
TV, MERMOBER WL ) EEHEM L7z, &
BB O H R R IFADEAWIZOWTT ¥ 7 — b
BiTo 72,

2. 1. RER#HK

MRS & 2 HACMESROZ L 2 HE 2 - i, U+
O— V& ERSE L72F D IERIREAMEERAEEIL S 2 5
&, UEA VRIS E LED IREMRCR 2 G
KB ENWMEESNTHDE ", KR TIRY Fa—),
VEA VG EZ LG, IRVl (Y Fu— e
FHHEA0.2%), FL—T 7 V— ki () E R v EHE
94.97 %) (ZEIEDAK) O 2 7 2 BRI 720 2
OBREFONF IR H L ICT vy a e L, Bl
BRI % 5 2 2863 1 HYL Lo % 51772,

2. 2. »pEZE

DIHZEFOMEICIE Reflex B A (7 B AT 2)V)
Too DM OMEIZE TFETEM Lz, DL 0E
MO R-REME2SREEL. ¥ 7)) v 7 1000 Hz,
JAWE DO BATRERNE 30 & L7z REBMATICL D, &
JEW 5 (High frequency : HF) 1% 0.15-0.40Hz, fGJE %
%4 (Low frequency : LF) 13 0.04-0.15Hz CTHHH L 72,
S U 22 B BOS 520 & 0 BRI & LC. HE %0
R AT, LF/HF % OSBRI IS Wize 72,
DAZE) TR O N D BB IR ENKREL T—F D
HBICRAET A LEMEH I TS 729, Adachi 5D
Wi ¥ % BE B % BEHEAL (normalized unit : nu)

BALIRB S DIRESHERAVWATI Y BERHRICRIETRE

L7l 5 L7e BRI W25 %2 LTSRS,
K& 72 HEnu % /Gl 2 A RE R AR LEnu % /038 & AR 48
Y L, HF. LF/HF & &b T L7z,

HFnu (%) = HF/ (LF+HF) x 100

LFnu (%) = LF/ (LF+HF) x 100

2. 3. EfLIREY

e HEZR IV RR T T-REFLAE ET- 200 (Newopto) 2
V. BEFLOBEER A W kiRLek Lz ks omEIC X b
KIB7— % 1d. BEHAIROBELED 7 — 5 THilE L7z, i
LEOTF— 713, Bl 7 =) W% H 2RISR T
INT = AR b IVaRDTz,

2.4, 70—b

HENZE Y IFADEASWIZOWTIE Visual Analogue
Scale (VAS) Z fHiwviEm b L7ze VASOHEIZ 0~ 100 F
TELO0Z[GETHRVER) OR TR O HEC ] 100 24
FCRWZHE)OPTROBIFE ] e L, /2,
TOHBHEAHIC OV TOIAE [ THIFEITIFEITED
5THRVI[H0NITE THHR 05 BBy Tl S E72,

2. 5. @BWAHE

K87 X — F I Il (D57 PH) TaR9o AZEE),
BESLIRE) O 7 — 7 I ZNEN 1 5 T LW 2170720 &
EHoxr L. ORI, WA 10 AL 2 . L 3
BDOEINT A —=F e ZNENLEL 720 M2
Wilcoxon @ 4§ 5 ME A7 Fl M 72 & H v 720 % B RIS I
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Although it is widely believed that facial attractiveness is determined by physical features of the face, non-physical
factors also influence facial attractiveness perception. In the present study, we examined the influence of the target person's
personality information and the influence of the attractiveness of the clothes worn by the target person. A verbal descrip-
tion of the target person's honest personality increased the rated physical attractiveness of the target face that was presented
subsequently. The previously reported “honesty premium” effect was replicated with Japanese samples of wide age range.
Target clothing attractiveness did not affect facial attractiveness ratings. The target person's creativity showed no effect on
facial attractiveness, while high aggressiveness was found to decrease the facial attractiveness of male targets. No evidence
was found that participants' mood was the cause of the “honesty premium” effect. The perception of facial attractiveness is
determined not only by facial physical features, but also by the perception of target personality traits, especially those related

to trustworthiness.

1. &

PRI ] (facial attractiveness) ix, % D ADOB.LHTH
%o MEIMAZEIDNE, NIHEEOHSONER
ANICE > THBNNTHSLZ 28, OB,
FERSOIR E TR L7255, MR bht 722 & e
XALEBATE 2o Z20—FT, BT % mBhk
DU IEHICHED L B, 728 213, H O DR HE
KECTEHEL TV L EEBMICEREONLHE, TNRIEHE
VEIERA M LA, DEENAEIEE 25T e B S Y,
T/, HONAWEII 25 AOEBOREIIR /=Y F1) 7
4 EFWUTHILRFLEALTERW Y IZE bSO
O LEII DT W ADRETI R =Y F Y T4 20 FF L
CHEFLTLIwRT WY, ZoBR3BhAFL 454
7 (physical attractiveness stereotype) & FEIZh, AF5E
ERFERETFM 2 OO BENNHL e ho, ol
LIRS HCE DI A B TR LR 72T & 72,

LR REHLHEEMDNIEZLIERKC L0259 56 Hl
B RRALDEREE T, BT R HE T A AR B A
B SN TEZ. HON—Y DRE SOMRE L2 FM
B3 2898 b 2%, WAEE L) SRR, K
R R 9Pk (averageness) @ DSEEiRIC e o TW b, Z
DOEFANIHEALCHEN LR D 5. Thbb, Wk
e EON RN BT S RN B RBEOBBETH L5 D
B RIEZ NS OFF# A W LIS ISR T % X 9 123

il

The Effects of Perceptions of Clothing
and Behavior on Judgments of Facial
Attractiveness

Ryosuke Niimi

Faculty of Humanities, Niigata University

L7z WA RIRTH B 2 DHEALLBLE A ERIE 1990
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EVIOHELHY T, WL vy RS EL NS
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NSO P LW SO0, IRHEEZEDELDA
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HT L, HEMC, LN LI N TV
BMH L, LaL, WA - SHRRFBUI IR AN T
BEHEBOTRTERELTVEDITFTIE RV, Pk
DLW, B BB TH - T, SRIAE
1545 b DTIE R\ (“beauty is in the eye of the beholder”) o
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The objective of this study was to explore the effects on QOL of women with visual impairments the opportunity to learn
to apply their own makeup. We conducted a pre-post intervention study to test the impacts of the blind makeup program. Al-
though our study had only six participants, we did find among them that their QOL scores improved after intervention.
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We developed artificial intelligence software for facial palsy severity diagnosis using segmentation analysis and wrinkle
analysis. We used facial movement movies of 20 patients and 5 normal volunteers on the Yanagihara facial nerve grading
system. Then we tried to develop a make-up method for facial palsy patients using the artificial intelligence software, but
due to the Covid-19 situation, we experienced only preliminary make-up for three facial palsy patients and could not develop
the standardized method. As the three patients were very satisfied with the make-up, we will continue to develop the method.
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