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D-Alanine and p-aspartic acid are useful cosmetic ingredients because those D-amino acids have a skin barrier function.
In this study, to develop an efficient system for enantioselective synthesis of D-alanine and D-aspartic acid through the
amination of the 2-oxo acids, NAD (P)'-dependent meso-diaminopimelate dehydrogenase from Thermosyntropha lipolytica
(TIDAPDH) was coupled with NADPH regeneration using NAD (P)'-dependent glucose dehydrogenase. Using this method,
pyruvic acid was converted to D-alanine with an excellent yield (>98.5%). However, this method was not suitable for the
synthesis of D-aspartic acid. To obtain the enzyme available for the synthesis of D-aspartic acid, TIDAPDH was used as a
reference sequence in the database screening, and meso-diaminopimelate dehydrogenases from Bacillus thermozeamaize
(BtDAPDH), Candidatus Syntrophocurvum alkaliphilum (CsaDAPDH) and Novibacillus thermophilus (NtDAPDH) were
identified. Among the enzymes, BEDAPDH and CsaDAPDH showed the productivities for D-alanine and D-aspartic acid,

which are higher than those of TIDAPDH.
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2.2. BRORRS SUHER

HBNRY ¥ —% W TKE®BL21 (DE3) % B iz
L7ze WIC, BEERAZ LBE; IS 2. ODgy, 250.6
WET D FECIRERE L. E512, ODgp 2806 123 L
TREERRICAY TV -BD-FFHS 7 VS ) VR
(Wako#) Z BN ImMIZA B EH A, X5126
IRp PR 28 L 72,

RS XD R E AR BN, vV FE—ZX % v
THERE L 720 WA 2 s Ol Ly o h7e Rl 2o
BE & L7zo BYLEL (50°C. 30 40[H) thoMEE L %%
LEEL, Bz iz 50mM Y > Bk (pH7.2)
T#ifb L 72 DEAE-TOYOPEARL % S 27 u=<x s 7 5
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CH, NH,

N-AJLIXEAI-D-7 = /B

X1 BtfFEOD-73 /EEZEARE

TA4—= Ry —8) 1t L7z, Z0%. #5726y MNER
D3R5 O R TR %, NaCl % & o [a) 8 i 2 H
W, ERREEARE (00— 0.5M) 12X 1 Gk 4% i H
L7 S5 NiENTA7 74 =54 AT K20 b7
74— (GEANVAKF 7H#) ZHWT, Sfihfge? & ko
FETHEm 284S L, 10mM Y > BREE R (pH7.2)
T —WENT L72s &Y. Amicon Ultra (2 )V 2
) B CENTR % MG L. 15O NN = /SR
& LTLRDFERICHIA L7z,

2.3. D-7X/BOBREK

D-7 3/ BOBRAWIE, WIFETFE2 &0 TR (B
0 10mL) M WTERL 720 RSER [100mM 271
¥~ -KOH (pH9.0), 100mM3EfL7 »E=" 24 (pHI.0),
70mM )V a—Z, 20mM 2-7 F V&, 0.5mM NADP']
\ZHE8 L 72 TIDAPDH & iR 0 A v 7)) » 7 JURH 9
NAD (P) " KA 7 )V 2 — A ik #EREFE (GDH) ? % ..
FRRMITHIEL 2235 50C TR L 720 D-7 3/ BRIEE
(E. JBATRgE Y L AR J i TIE L 72,

2.4. D-7 I/ BRAREEDAE

D-7 X/ BR O & i . AN A0 o0 B
UV1800 (- /Emr#) 2 W, 2-4AFVBOT I/
BIZ & BUOGEE (A340) DA T2 SHIW L7z, RUBER
[200mM 2V ¥~ -KOH (pH9.0). 200mM #ifk7 ="
2 (pH9.0). 5mM 2-4F VR, H#EEE] 2L E lem
DAEFEL VI ZTL50TC T34 #%E. NADPH % #
BEAS0.1mMIC 2 X9 I3 L. AA340 2 € L 72,
NADPH® X U EVIOGARSIE, 6.22mM - em™ & L7z,

¥ NGk, Protein Assay kit (Bio Rad#) # /§
WC, Bradford {2 & D flE L7z,
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WETHDmeso-T T II2ERXY VEBOD-T I EEIAL
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ZOFHIENADP" & meso-T 7 I /KXY YR (T X
LG TIENADPH E L-2-7 3/ -6-FF V¥ X 1) V)
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TXVBROERAEITIFE LMK LA, £2T, D-T AN
TX VEBOGHACH AT R Z 7 IS T 5729
7 I BEANCIESWI A ) — = v T RER L7,

Gao 512 & B L. meso-DAPDH (%, B3 19 45 i & &
BRREICKESVT, 2200 FEHL 7 5 A5 —I2H0H
T&%"Y %471 Dmeso-DAPDH I3 B hHE 1% A
L. meso-Y 7 I 7 X)) VEEICH L CEWRERMEZ R
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3 meso-DAPDH (UtDAPDH) &% 4 71 DOEEHR I/ &
. W% meso- VT I KXY VBOBLT I e %
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UtDAPDH ------ MSKIRIGIVGYGNLGRGVEAAIQQNPDMELVAVFTRRDPKTVAVKSNVKVLHVD
BtDAPDH MSEIRTERPIRVAIIGYGNIGQYALQAVEEAPDMELAGVVRRQSSLEKPLPRELHGVSVV
CsaDAPDH ------ MSKTKVAIVGYGNIGKFAVDAINEAPDMELVGVVRRASSLSQPKPSELADIPVV
NtDAPDH ----- MNKVHKIAVVGYGNIGKYAVQALNRAPDMELAGVVRR -ARSARDVPPELAGVPIA

..... **** * . *::. %k %k %k %k %k .*. *

UtDAPDH DAQSYKDEIDVMILCGGSATDLPEQGPYFAQYFNTIDSFDTHARIPDYFDAVNAAAEQSG
BtDAPDH SDVSALGQVDVAVLCTPTRETPATAKELLARGIHTIDSFDIHQEIVQVRHELDEVARAHQ
CsaDAPDH ASIKELPDVKIALLCTPTRSVPEYASEILSLGINTVDSYDIHGDLADMKIDLDKIAKQHK
NtDAPDH TSIDELEGVEAAILATPTRTTPEYASDILSKGIHTVDSYDIHGELADVRRKLDDIAKRHG

O 3 . .. o ok o kN ok Xk o . .. E 3

UtDAPDH KVAIISVGWDPGLFSLNRLLGEVVLPVGNTYTFWGKGVSQGHSDAIRRIQGVKNAVQYTI
BtDAPDH AVAILAAGWDPGTDSMIRSILEFMAPYGITYTNFGPGMSMGHSVAVKATEGVKDALSLTI
CsaDAPDH SVAVISAGWDPGTDAMLRCIFEIMAPKGITYTNFGPGMSMGHSVAVRSKDGIKNALSMTI
NtDAPDH SVAIVSAGWDPGTDSMIRSMLEFMAPGGVTYTNFGPGMSMGHSVAVKAIDGVKDALSMTI

k%o oo kkkkk oo ko ko 3k ok ckkk ek kedk kkk k.o ek e koko * %k

UtDAPDH PIDEAVNRVRSGENPELSTREKHARECFVVLEEGADPAKVEHEIKTMPNYFDEYDTTVHF

BtDAPDH PIGTGL---------------- HRRMVYVELEEGADFATVKERILQDPYFVHDETHVLQV
CsaDAPDH PLGTSV---------------- HRRMVYVELEEGASFDKVEESIKTDSYFAKDETHVIQV
NtDAPDH PLGTGV---------------- HRRMVYVECEAGADFETVKEKVLADPYFVNDETHVIQV

E 3 . k*  k o 3% * ** * .

UtDAPDH ISEEELKQNHSGMPHGGFVIRSGKSDEGHKQITEFSLNLESNPMFTSSALVAYARAAYRL
BtDAPDH DDVKQLIDRG----HGVRMERKGVSGQTQNQLFTYEMRIN-NPALTSQVMIASARAAMRQ
CsaDAPDH DDVDNLVDMG----HGVSMERKGASGITQNQLLKFDMRIN-NPALTAQVMVSSARASLNQ
NtDAPDH DDVQQLVDVG————HGVSMERKGVSGATHNQLFNFEMRIN NPALTSQVLVAAARATFKQ

o X %k . * * * e ok o e e kXK ok LS ***

.............

UtDAPDH SQNGDKGAKTVFDIPFGLLSPKSPEDLRKELL

BtDAPDH ----KPGAYTMIEIPIIDFLYGDRDELIRRLV
CsaDAPDH ----QPGAYTMIEIPIIDFMHGDKDKIIRDLV
NtDAPDH ----QPGAYTMIEVPIIDFMYGDREELIKRLV

kk Ko oo ok . o o o ko

5 meso-DAPDH®D 754 x> b
UIDAPDHOD ZEMFEE KX 1 UV ICEENhB 7 I /VBEEEFRF TR .

F1 HEBRICNADPHEFALIEEDD-TI/BEREMED IR

Lt D73 HE TIDA.PPH L BtDAPPH . CsaDAI:DH L
(umol * min™"- mg ") (umol + min™"- mg™") (umol - min™"- mg ")
¥ Y Vg D-7 7=V 5.33 10.6 8.46
T XY ufiiE D-7 AT U 5.70 13.5 12.2
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THEMZRTY F7 2-FFVBPEEICHHL
A D-T 9=V RD-T7 AT ¥ VSO D-
TIJBOAKEMIBEYT 5, £ 2 T, TIDAPDH # %
WEAIICHWTTF = R—2A L CIEfR A7) —= v
7 % 90 L. TIDAPDH & # [F 1% 2% b . UtDAPDH
DZRmAEEE AL VIZEHEENL T I BRIRIEIRLE
L T W %\, Bacillus thermozeamaize (BtDAPDH) &

Candidatus Syntrophocurvum alkaliphilum (CsaDAPDH) .

Novibacillus thermophilus NtDAPDH) H K @ meso-
DAPDH % 3#5E L 7z (X15),

3. 3. #HiFE meso-DAPDH®OD-7 I J BEEREM
% fi meso-DAPDH % K 8%, D-7 I / BB WG %
WL (FDo 73 7EBEICESVTEZ LA,
NtDAPDH I AN ®mAHEA AT 2 LR TELT 05,
IR RS L, D-7 I VBARIEEEZ RS 2 &5
FFasze L22L7%25, NtDAPDH I meso-T 7 I €
AN YEBROBLT I ISR ERLIZAN D-T I/ BRE UG
PEIZ/R & 2 h o 720 —J5. BtDAPDH & CsaDAPDH it

W#EIEp-7 3V BaRiEE%22”_ L, TIDAPDHIZHART,

D-7 7=V ED-T AT X VBOSHIEEAT1.58 f5 Ll E
= RSN
D-7 7=V D-TANRTFVBEOEGREEICENS 2
2%, BtDAPDH & CsaDAPDH DA § % %@ M3 i

FFRAT HEOR I % %5, BtDAPDH & CsaDAPDH i,

KR OBMB CEMRGE Lk o2l &b, BFED
D-7 3/ EERER A TR S T 2 T H R O %
FLHRTEVWEER O Lscx 5, AL, WEE

HImCHA L7258, RIIFHWEERZ L0 0, BER
OFEBEHIHTE, TRICLVARIA M ZETTE
LU RN B B 4. BtDAPDH & CsaDAPDH %%, D-

7=l D-TANTFUVBOBEHESBIFIHTE B,

Wi L T %,
4. % &

AWi%eTid. TIDAPDH & GDH % FIH L 723 & B2
£ 0. 98.5%L EORWHEANETD-7 7 = ¥ OHIK

WD L 7ze ARWFZRR R A LB, CLE VBRI %R
ili 72 JFORFN OBz 2 S A R O e difb 2 X5 2 & T, ¥
R et X EFNCE D W RN D Do — T D-T AR
TIXVBOBHEAKIIE. FHTABHEOEESE, %<
DEPHRIN TV D, Gtk RUIFETH 72T L7
BtDAPDH & CsaDAPDH S, D-7 A/35 ¥ Y BOMH A
AR AT D 722 AL ETH B

E

KR DOBITICH20. B REDTZREBY T LA
WMEEANT ——a 2 X Fa Y =W RO XD #EL
HLETFES,
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Fabricating robust shape-fix/memory hydrogels that respond to external stimuli is an important challenge in facilitating
gel technology for versatile applications. In this study, we constructed novel multi-stimuli-controllable shape memory
hydrogel systems from amino acid-derived vinyl polymer networks. Amino acid-derived vinyl polymers are attractive
thermo-responsive materials that are easily synthesized from renewable bio-sources and are biocompatible. Upper
critical solution temperature-type poly (N-acryloyl glycinamide) (PNAGAm) is selected in this study, as it exhibits good
biocompatibility, non-toxicity to cells, and strong and reversible hydrogen bonding. By introducing cystine-derived disulfide
bonds into the PNAGAm matrix, Au-nanorod could be conjugated stably into the hydrogel, resulting in a temperature/light
dual-responsive shape memory hydrogel. Furthermore, temperature/pH-dual responsive hydrogel was successfully fabricated
by radical copolymerization of NAGAm with N-acryloyl aspartic acid (NAD). The hydrogel properties, including stimuli-
responsive, mechanical, and shape fix/memory behaviors, were comprehensively investigated. Integrating multiple smart
functions into a single hydrogel can meet the requirements for various industrial, biomedical, and cosmetic applications.
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KA L72EA T OZRICR Yy NT =T b0 A
Fasvid, T EH, 2AXT 1 v Z7EE L TR
WA TR SN TS, ZUGriE k% & LT o
R OB ME I X ) Vi EY 2 L L, &
PRAHRR NV HED, U 72 ik 2 R ik o AR A, W ik
R, AR, N RO XL OB L ATRIBIICHEA T
BY, HOBEWES YV, S@ENS Farn, £ 3y

il

Y TIWENIG EEH R AT — NP LDBEEShTnwS Y,

HTh, MoK ZRREL, ZERRIEICINE L CTRIRE
¥ (FE), BIREE Z R 3TIRGCREE 7 v ix, MRk
AL R EOBRMISHIZT TR, IZXAXAT 4
ML LTHEREY. —BNIS, Yty bT—2 %
T B0 THH LG O LR L bvFhpic, o
WD RN AR ZEAT 5082 H 5. 1995
SEAZBIORYE 7 v OVRISE O Bon] Y 2t B b 2 FUH L 72T
RO V25 HE STk Y, b/ pH/ IR/ BB AL & T
HEOEACIW NS T S 4 RIBIRGLE S VOB S
HEDOENTEL>Y Lal, N FaZ Lol (FlH)
TdH 5 EmaKtE/ EWN L IREE /RilfEiEo s L—F

T 7BRE P I LN Vo ELH L. T,

WAESDGs DN D, 29 LAY = MrVEMIZOW
Th, RESCABRNOAMIMKL, it EENT

Development of Smart Hydrogels from
Amino-Acid-based Polymers

Tomoyuki Koga

Department of Molecular Chemistry &
Biochemistry, Faculty of Science &
Engineering, Doshisha University
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KWFZETIX, NA Far Lo b Bk (ki / EW
P/ ENEMER L) 2 MEREL RS, B 2RI
LOBE L TIREBFEICER/BETE, 354550
WIRE LTI L2 BRICHETE 2 2 =— 7 2 WHOH
LWAS— M UVME ORI D7, S0 X9 BEsT
TIWY AT LEFFTDHICHIY, T’AZT IV BORT
YR WIZEBR L. 7TIBEMNET AR ) £
Feze ol (BEHET 3 VMEC2000) B L O Zhucsko e
THA VRS, 2) BAWEERTH S, (3) RE#ES
M- EaEIcBENL 2N TFoNns. 2, TI 8
O THEEZARE] & TP v — RS 5 X9 24
MO MREEHIIE A L v, ISR ISRV, Bk
PE/BOKRYE/ A & M/ KRER AR ERk A PR BT
5 (Zhetk) —J, BARFHSE Lo U, H—o
LEEREE T = VE /) v —{LTE, WHEOTIHIVE
BERVEV I VANVESEEA L TRHICES TILTE
5. B LEATE, MG/ BEoFa—=v7D
BB ThHoH., FHE FrIMLrOT7TIBELVE) v —
DIATI)—FMEL, 73 BE KRS €/
<~ —HiH 7 SN HE D W CIR IS 2B (T BRI A R
(LCST) #= FRRERSAIRE (UCST) &) i %
WHEICHETE2 2 L2 RBLTWE ™Y, 2ok il
HEINFTOMAED &IZ, BARIZIZUCSTR Y 3/
MR w0 & Bl & 3 5 2 TS AR O TE R & / Gl
BA~— A Fa @ Vot e ZzofssdEt, 7V
P/ BEREEEA, ZEARBURIESHAN 2 48 5T 72, il v
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2. 5 &

2.1. EE7I/BEREZILE/ T—DERK

AW CTCHWIZN-TZVQ ALV T) 7 3K
(NAGAm), N-7 271 a4 V7 A8 ¥ v (NAD),
N-7z7vyuaAf vy A+ (NAC), N-727VuaAf vy R
FUIAFNVIAT NV (NACMe) &, WHTB THIGT 5
KT IVEBOT I LT 7 ) ul VERESEDL D
LX) AL,

2. 2. P(NAGAmM/NAC (Me)) /N1 KOFILD:R

b2

NAGAm & NAC (¥ 7213 NACMe) % BT ="
2 (APS) ZBIMEHNH VT (Iwt%) KT TT YV HVHE
HEEHLILETNHAL Farf Ve L7, HE0.5mm
X 1Imm» ) 3 TAAR=F—Z 7275 A (B
KALED) i LSIRER4Ammo ) avyFa—7d1, 70
CTIMMEALLE 4CoOBMATIERET LI L
THWONA Far vz W, P(NAGAm/NACMe)
NA FaZ VizonTid, NACMe ASKICRETH - 7272
W, PEODMSOICHEMSETHB L, ZZTlEE/
7= (xM) RAUER (%) ZEZ THE LN, Fu
TV xM/y% &Rt T 5.

2. 3. P(NAGAM/NAC-AuNR) /N1 KOFILD

EEEL

&+ /avy F (AuNR) 1&, ¥—F 41 ¥ ZEZHVTH
WL Seed BEWIZEALANFH TNV MY XF VT VE
= & (CTAB 0.273g) KU 7.5mL & AL (1)
B - UK ATY (HAuCl, - 4H,0 1mg) K 0.25mL %
RAESE, COBEBIKBTTHBELLKFLSYESF
MUY A (2mg) KEH0.25mLE A, 28T I2HB VT
2IFHIHE S5 2 L T L7 Growth i1 CTAB
(0.519g) K¥ i 14.25mL & HAuCl, - 4H,0 (2.5mg) 7k
B 0.25mL 2 iRA S8, T OBRICHEH (0.2mg) K
B 0.25mLEL-7T A2 V¥ U (1.7mg) KA 96 ul
ZMZ, 100MEHREEL L THBL 2. AuNRIBHR
1& Growth VA 12 Seed VA 63uL 2 N 2, 28T I2B W T
24 WEHHE ST L2 Oz iry, LEAE
W(75%) #W YR E, FEOBMAKZMAZ. 2 OEME
ZREDIRL, AuNRKGEGE %147, AUNRE&EHENA K
F o, EadRo s ViR L RO T, ki
AuNR KB Z VW5 2 & T o 72

2. 4. P(NAGAmM/NAD) /N1 KOTILORE
NAGAm, NADH X ONAPS % AR KICE ) < — il D
IMEZDE)ICHERSE, EEZImLEL. 20T

J < —ER R RBE R TN, FHAP 7T0C TR ES %
fiolz. ZO%, 5518 1000Da DFENF 2 — 7% H
WTEN ATV, HRSEICL D BWOR) v — %1572,
iR v —IZFFK (ImL) ZMATI0OCTIThEAL
THESE, FEImmO YY) 3 ¥ THAAR=F—Z
7o /5 AR (BRALER) dZiit LIAA 72, 4C Tl
THIETY—MRON, Far Vel L. 2ok,
4T ORIMAKT X L BRI L 72,

2. 5. R

B A RETHAE ) %E 13 T A-Instruments #:44 Discover HR-1
EHOT T 72, BE20mmD/S5 L V7 L—rZH0
2. TV—= P ATV Fx v TMIE FTL—rEH TN
WEET D LI L 2. BEBREEIE 03 A 1% —
5EC, %2 0.1-100rad/s (2L X &, I e G (Pa)
B L OHELHMREG (Pa) 2E L7z BIIRD RBRIT o —
KEIVIZ 50N, #REE A URCFRE 2 A B % i 2
72 B EZ Graph & vy, H1E D #E 1mm/s D 54T
To7z. BEF (0.ommIE) &, B0 TalesEoREBRN T
WH TS VIR (JIS K 6251-7) % Hwv Tk L 7.
B, K TNICOE 3EOFER Y AR E F & Tiw
R 2 TR L 7.

2. 6. MIKERE /R EFTE

MMEEILIZ X 25X, O bRk (my FIR) &g Fo
7V (0,=180°) % 70TC (b L <1E50C) OAKRH T4
o, ACoOKRPTIRMEREEE L. BET S
NEPYBRE, MFFLME 6,) ZllEL, R{2» 51
REEEFEEN L. ZOBRIIEDOREDKPIC 1 B
RiESE, BRPEEL-AE 6) ZllE L, TR
OHIBREERR 258N L7z, pHZMLIZ L 2EHME, 9,
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Micron-sized powders are widely used in cosmetics to improve optical and tactile properties. However, their high
tendency to aggregate often requires chemical dispersants, which may compromise safety and sustainability. To address this
issue, we developed an air flow type plasma reactor for continuous, non-contact surface modification of particulate materials
without chemical additives. This study evaluates two reactor configurations—linear and spiral—for the plasma treatment
of polyethylene (PE) particles (~3 pm diameter). The spiral reactor, designed without internal electrodes, minimizes
particle deposition and avoids issues like thermal melting and clogging, which were observed in the linear reactor. Surface
wettability was assessed by contact angle measurements and FT-IR spectroscopy, confirming the introduction of hydrophilic
functional groups such as hydroxyl (—OH) groups on the particle surface. Experimental results revealed that the particle
concentration in the reactor strongly influences treatment performance. A lower particle number led to a significant decrease
in contact angle, indicating enhanced hydrophilicity. However, a trade-off was found between treatment efficiency and
throughput. Additionally, scanning electron microscopy showed that particles remained partially aggregated after treatment,
suggesting incomplete exposure to plasma. To improve overall processing efficiency, future work will explore advanced
dispersion and feeding systems, such as aerosol generators, to ensure a more uniform plasma exposure. These findings
support the feasibility of plasma-based dry surface modification as an environmentally friendly alternative to conventional
chemical treatments in cosmetic powder production.
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Development of an air flow type plasma
reactor for surface modification of
cosmetic particulate materials

Nobusuke Kobayashi

Tokai National Higher Education and
Research System, Gifu University
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Mannosylerythritol lipids (MELs) are a group of amphipathic molecules consisting of a hydrophilic 4-O-f-D-
mannopyranosyl-erythritol core and two hydrophobic fatty acyl chains. Our group has systematically and stereoselectively
synthesized 20 variants of S-MEL-A-D (C6, C8, C10, C12, C14) with different fatty acid chain lengths and varying
acetylation patterns at C4” and C6’ of the mannose unit. In addition, we conducted a structure-activity relationship (SAR)
study to evaluate their recovery effects on damaged skin cells. The findings revealed that S-MELs with a C 10 fatty chain
length demonstrated the most significant recovery effects. Here, to create potential candidates for new cosmeceuticals, we
designed and synthesized four MEL analogues—R-MEL-A, S-mannosylthreitol lipid (MTL)-A, R-MTL-A, and a-S-MEL-A—
using our previously established boron-mediated aglycon delivery (BMAD) method along with a neighboring group-assisted
glycosylation method. Among these, R-MTL-A exhibited the highest selective cytotoxicity against human skin squamous
carcinoma cells while also exhibiting an efficient recovery effect on damaged skin cells. These results indicate that R-MTL-A
holds promise as a lead compound for next-generation cosmeceuticals.
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Precise chemical synthesis of glycolipid
biosurfactants and structure-function
relationships for the creation of novel
highly functional cosmetic materials

Daisuke Takahashi

Faculty of Science and Technology,
Keio University
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Terahertz (THz) spectroscopy has become an increasingly popular technique for probing the properties of a wide
range of materials and compounds. Extensive inter- and intramolecular vibrations in the low-frequency THz energy region
are expected in molecular crystals. The intermolecular vibrational modes in these crystals are non-localized but are of a
collective (phonon-like) nature and are regarded as lattice vibrations. We have investigated the anomalous temperature-
dependent upward frequency shift due to electron—phonon (e—p) polar-coupling interactions in thiamin chloride
hydrochloride monohydrate crystal, focusing on the open cavities within the crystal. These open cavities are located
around two methyl groups and one of two chlorine atoms that are close to each other, with the chlorine atom and one of
the methyl groups connected to the hydration water. X-ray crystallography and first-principles calculations reveal that the
key structure for the e—p polar-coupling interaction is an open cavity near the considered vibration. The vibrational modes
assigned to temperature-dependent blue-shifted peaks exhibit large atomic displacements near the open cavity. Analysis
of the temperature-dependent frequency shift proportional to the Bose—Einstein statistical factors based on the quantum
mechanical description revealed that the strength of the e—p polar-coupling interaction and the frequency of the phonons
interacting with the electrons were 5.3x10° cm ' K" and 76.6 cm ', respectively. Interestingly, in the same crystal, the
e—p interaction strength was similar for both polar coupling and multiphonon scattering. Phonon dispersion curves exhibiting
LO (longitudinal optical) - TO (transverse optical) splitting confirmed that the highest frequency LO phonon participates
in the polar-coupling interaction. Our results suggest that open cavities are essential for generating e —p polar-coupling
interactions in crystals. The current study to interpret the temperature-dependent upward frequency shift is still preliminary,
and future studies will require further accumulation of data on this phenomenon.
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The surfaces of nanodiamond particles are modified using natural castor oil-derived 12 -hydroxystearic (12-OHSt)
acid, which has thixotropic solvent properties. 12 -Hydroxystearyl chain-modified nanodiamonds (12 OHSt-ND) are spread
from a dispersion medium onto ultrapure water to afford Langmuir monolayers (a single-particle layer) of 12 OHSt-ND
exhibited a two-dimensional phase transition from an expanded phase to a condensed phase. The surface morphology of the
single-particle layer shows a dispersed form of aggregated particles, while the layered regularity of the multilayers shows
high periodicity. The surface hydrophobicity of the single-particle layer of 12 OHSt-ND is more pronounced than that of
the single-particle layer of stearic acid-modified nanodiamonds. The origin of the surface hydrophobicity of the single-
particle layer of 12 OHSt-ND is predicted to be the vertical conformation of the modified chains achieved via hydrogen
bonding between the modified chains. In addition, the stepwise multilayers of 12 OHSt-ND exhibit various structural colors
depending on the number of layers.

Further, gel coating films comprising nanodiamonds organo-modified with 12-OHSt and stearic acids were prepared
and characterized. Because molecules with 12 -OHSt groups can convert solvents into thixotropic gels, Gemini-type diamide
derivatives with two 12-OHSt chains were also introduced as thixotropic additives into the gel coating films. Although the
12 OHSt-NDs did not lead to solvent gelation on their own, they displayed an affinity for the thixotropic additive molecules.
The 12 OHSt-NDs were localized near the surface of the nanofibers formed by the Gemini-type diamide derivative in the
solvent, and the thixotropic properties of the supramolecular gel were confirmed. Nanoparticle aggregation and nanofiber
crystallinity were found to be suppressed by the effect of 12-OHSt modification in the gel coating films, making them

suitable for cosmetic coating applications.
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Development of structural color by
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modified nanodiamonds and antibacterial
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Fig. 1 Chemical structure and 3D model of 2C,4 (OH)-dA.
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Fig. 8 AFM images of thixotropic gel coating films
containing (a) 12-hydroxystearate-modified and (b)
stearate-modified nanodiamonds.
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Fig. 9 Out-of-plane XRD profiles of thixotropic gel coating
films containing (a) 1 2-hydroxystearate-modified and (b)
stearate-modified nanodiamonds.
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Fig. 10 AFM images of thixotropic gel coating films
containing (a) 12-hydroxystearate-modified and (b)
stearate-modified TiO,.
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The objective of this study is to develop a cosmetic tool, designated 'microcomb’, that can efficiently remove pollen from
Japanese cedar (Cryptomeria japonica), Japanese cypress (Chamaecyparis obtuse), and other plants that adhere to skin and
hair and are difficult to remove. This tool is intended as a measure against hay fever, for which there is a high social demand.
Pollen from plants such as Japanese cedar (Cryptomeria japonica), Tall goldenrod (Solidago altissima), and Japanese hop
(Humulus japonicus), which are associated with the causation of hay fever, have been measured to have an approximate
size of 20 to 30 pm. Observations were made of the attachment of pollen of similar size, as well as the grooming behaviour
and characteristics of the hairs (combs) used for grooming in bees (Bombus diversus diversus, Apis cerana japonica, Apis
mellifera) and flower chafers (Eucetonia pilifera), and the attachment patterns and grooming methods of these were clarified.
On the basis of these observations, an artificial microcomb was designed and successfully produced.
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Development of microcombs learning
from insect grooming
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National Institute for Materials Science
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The adsorbed film of cetyltrimethylammonium chloride (CTAC) at the tetradecane (C 14) — water interface undergoes
a first-order surface transition from two-dimensional liquid to solid states upon cooling. In this study, we utilized this
surface freezing transition to realize a spontaneous demulsification of Pickering emulsions stabilized by silica particles. In
the temperature range above the surface freezing transition, the interfacial tension of silica laden oil-water interface was
lower than CTAC adsorbed film, hence, stable Pickering emulsion was obtained by vortex mixing. However, the interfacial
tension of CTAC adsorbed film decreased rapidly below the surface freezing temperature and became lower than the silica
laden interface. The reversal of the interfacial tensions between silica laden and CTAC adsorbed films gave rise to Pickering
emulsion demulsification by the desorption of silica particles from the oil-water interface. Similar behavior was also
confirmed with the surface frozen film of CTAC and hexadecanol (C 16 OH), and fluorinated alcohols at dodecane-aqueous

interfaces.
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Spontaneous Pickering emulsion
breaking by surface freezing of
surfactant adsorbed films

Hiroki Matsubara

Graduate School of Advanced Science
and Engineering, Hiroshima University
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The dermal layer's structural integrity, maintained by collagen/elastin networks produced by dermal fibroblasts, is
fundamental to skin youthfulness. However, the rarity of dermal stem cells and ethical challenges in obtaining facial-
specific samples from healthy donors have severely constrained anti-aging research. This study bridges these gaps through
an innovative integration of developmental biology and stem cell technology. Building upon recent advances in neural crest
cells (NCCs) induction from iPSCs, we established a robust protocol to generate craniofacial-specific mesenchymal cells
from human iPSCs via NCCs. Our xeno-free 3D induction system achieves the induction of HOX-negative (craniofacial)
NCCs highly efficiently, overcoming the variability and line-dependency of conventional 2 D methods. These cells faithfully
recapitulate patterning of mandibular arch through EDN 1 -dependent mechanisms, forming spatially organized structures
with distal DLX2+/DLX 5+/HAND 2+ domains and proximal DLX2+/DLX5-/HAND 2 - domains. The resulting maxillary
organoids demonstrate physiologically relevant features including intramembranous ossification and functional SOST+
osteocyte networks by day 38.

This research creates new opportunities to develop targeted anti-aging interventions. The cells serve as ideal substrates
for testing next-generation compounds, from small-molecule to biologics addressing fibroblast senescence. Furthermore, the
platform's adaptability allows future incorporation of epithelial components to model complete skin organoids, potentially

revolutionizing both cosmetic safety testing and regenerative therapies for craniofacial reconstruction.
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Development of a method for induction
of iPS cell-derived cranial dermal stem
cells
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In this study, we used small fish to elucidate the mechanism of skin aging and to explore for anti-aging factors. Animal
tissues, including skin, are constantly exposed to external disturbances such as environmental changes and ultraviolet light,
as well as internal disturbances such as replication errors and mutations, resulting in the frequent generation of a variety
of pathological cells. However, it is poorly understood how animal tissues respond to the appearance of pathological cells.
Therefore, to investigate this, we used zebrafish and mice as models. As a result, we found an immune cell-independent
mechanism for eliminating pathological cells. Specifically, we showed that neighboring normal cells sense the appearance
of pathological cells using intercellular tension and induce cell death, and that the elimination mechanism is conserved
across species. In addition, we also explored the systemic mechanisms of skin aging. In previous skin aging studies, the slow
aging rate of mice, a representative experimental model, has been a bottleneck. Therefore, in this study, we used the ultra-
short-lived small fish Nothobranchius furzeri, which ages the fastest among all vertebrates that can be kept in captivity. We
revealed that signals from germ cells suppress the synthesis of activated vitamin D in the liver in males, that this control
promotes skin aging, and that administration of activated vitamin D can suppress skin aging. Thus, our research using small

fish revealed new mechanisms for maintaining tissue homeostasis and skin aging.
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Allergic contact dermatitis (ACD) induced by cosmetic ingredients varies among individuals, and human leukocyte
antigen (HLA) polymorphisms have been implicated in this variability. In the pharmaceutical field, HLA polymorphisms are
well known to influence drug hypersensitivity, with HLA-B57:01 playing a crucial role in abacavir-induced hypersensitivity
reactions. Abacavir binds directly to the peptide-binding groove of HLA-B57:01, altering the peptide repertoire and
triggering T-cell activation. Similarly, some cosmetic ingredients have been suggested to interact with HLA-B*57:01, but
their ability to induce immune activation through the same mechanism remains unclear.

Our previous studies demonstrated that exposure to abacavir induces HLA-B* 57: 01 -dependent endoplasmic reticulum
(ER) stress responses in keratinocytes, suggesting that ER stress may contribute to skin rash development. To understand the
mechanism of HLA-mediated drug-induced hypersensitivity, it is critical to identify the stress factors that trigger ER stress
in response to abacavir exposure. Misfolded proteins and aggregates accumulate in the ER, leading to the dissociation of the
molecular chaperone BiP from stress sensors such as IRE 1 and ATF 6, activating the unfolded protein response (UPR).

This study aims to analyze the intracellular localization of HLA-B57:01 in keratinocytes exposed to abacavir, its
interaction with BiP, and the role of ER stress in immune activation. The findings could provide insights into HLA-
associated immune activation and contribute to the development of novel risk assessment methods for ACD caused by
cosmetic ingredients. By understanding how HLA-B57:01 interacts with specific compounds, this research may facilitate
the establishment of personalized safety evaluation strategies, ultimately improving consumer protection against immune-

mediated adverse reactions.
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Palmitoylation is a lipid modification involving the attachment of palmitic acid to a cysteine residue, thereby affecting
protein function. We investigated the effect of palmitoylation of tyrosinase, the rate-limiting enzyme in melanin synthesis,
using a human 3-D skin model system and melanocyte culture. The palmitoylation inhibitor, 2 -bromopalmitate (2 -BP),
increased melanin content and tyrosinase protein levels in melanogenic cells by suppressing tyrosinase degradation. The
palmitoylation site was Cys*” in the C-terminal cytoplasmic tail of tyrosinase. The non-palmitoylatable mutant, tyrosi-
nase (C500A), was slowly degraded and less ubiquitinated than wild-type tyrosinase. Screening for the DHHC (Asp-His-
His-Cys) family of proteins for tyrosinase palmitoylation suggested that DHHC?2, 3, 7, and 15 are involved in tyrosinase
palmitoylation. Knockdown of DHHC?2, 3, or 15 increased tyrosinase protein levels and melanin content. Taken together,
tyrosinase palmitoylation at Cys™” by DHHC2, 3, and/or 15 regulate melanogenesis by modulating tyrosinase protein lev-
els. Additionally, we developed a facile auto-S-palmitoylation assay for DHHC activation using NBD-palmitoyl-CoA. This
assay elucidates the effect of DHHC posttranslational modification and disease-related point mutations on DHHC activation.
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Reversible skin color control by
palmitoylation of melanin synthesis-
related enzymes
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Assay of activation of the zDHHC palmitoyl transferases
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Melanin is an essential pigment involved in pigmentation and UV protection. Its biosynthesis depends on the tyrosinase
protein family, which includes tyrosinase (TYR), tyrosinase-related protein 1 (TYRP 1), and tyrosinase-related protein 2
(TYRP2). These proteins share a high sequence identity but exhibit distinct biochemical properties. TYR contains two
copper ions at its active center, supplied by the copper transporter ATP7 A, which is crucial for its enzymatic activity. In
contrast, TYRP 1 contains two zinc ions coordinated at its active center, supplied by the zinc transporter complexes ZNT5-6
and ZNT 7. Despite the importance of metal coordination, the regulatory mechanisms governing these processes within cells
remain unclear.

In this study, we investigated TYR activation, a key step in melanin production. We confirmed that pigmentation
requires copper supplied via ATP 7 A by demonstrating that ATP 7 A-deficient cells lost TYR activity, causing cell pellets to
change from black to white. Furthermore, we identified a unique sequence in the carboxyl-terminal region of TYR that is
essential for its activation. These findings provide new insights into the molecular mechanisms underlying TYR activation.
Understanding ATP 7 A-mediated copper delivery to TYR and its specific activation may contribute to further research on

melanin biosynthesis and pigmentation disorders.
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100ul. 5mM L-DOPA 50uL. 20.7mM 3-metyl-2-
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SDS, 0.1% BPB) % 8uLlz. 37CT204 A v Fax
— M ML7206 75%T7 270 NVT I XV ERHV, 10mA. 4
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(TE&) A E ATP7ARIBHOMEZ~L v FODEE



—AICHEIND L VI ILEEEET S, L L A5,

FRERICAETES B VAR F ¥ K OEH] DENITERF 5
TYTE =5 X EOMEN S, WX B /Nl
WCEoTRAT 7Y —AIZEIINDEEZLNT W, 2D
MEDS, SREREOEVICE DL L TREL 2% 2, TYR
DANKF Y RMHEBEZRE A 2 B S TTYRPL DM YT
LU LI L 72 KA A U3gifad 2 SERMKAREEL (X
3A). SK-MEL-2 Mgl 5Bl €5 2 & T, TYRDIFM
1LIZ B % FHI O [ % A7z AT O L 4), L
WORWIZE > TTYRDIEESHELT A &2 TFHLT
W7zds, PRI LT, I OHEBOLRH TIZL-DOPA B
1LiE B & OIn Gel Zymography TaFli L 72 TYR @i 4%

FALF—EEBERFOEEICTAIR & & BRSO FHEF DEEER

BT T ol (K3B). WICEIRT 2 5%
HWAIZTYRO 7 I 7 KINIEF T &, KA AL V55
BRAREVER L 7zo K3, IRE@HI % &5 L #HTTYR
ETYRPL1 Z%# LT3, TYRDIGHE I E L 2T = d
S 72 CRIGDOIV — THBEE TN AL V2T 5
. L-DOPA BEALIGPE B & U Zymography T ¥ 77 )b
PHEE L7 Lo T, ZORKMLIZ N AL v OEBEIC
TYR OWEHEACICE D 2 B S HIEAFAET 5 2 L 5 P4
aNh7z,

[l L 7= SR OB RE IS D W CRENIC BT S 5 720, 17
IMBMAZRMAR L7 I BERERAKEZER L, H
OV VAT 27 v a VT EERLZ. 4ATRL

L-DOPA E{biE T
0.5
TYRP1 TYRP1 04
e 203
= s r~ < 0.2
IS r4
s s 0.1
- —— e b 0.0
75
Zymography . - o
48
; - N
YR " .
48
- - ——— — — -
TYR Actin ‘ [
TYR-jnker TYRP1 TYR-1, TYRP1 TYR-c,TYRP1 F LD
» SRS
& q-“* Q.x?
PPN

3 TYR®D K XA LBEEMFICE TS L-DOPAERILEE
A. TYRD AR F O RIGEHRIZEEZ TYRP1 DY T 2R &ML THER L ATYRERGFDET IV (51 HH

X 5) DR % HZE,

B. ATIER L=TYRKZBERAFIZEH TS TYREE. L-DOPABR{EIEM & Zymography TEH L 7=

3
a
=z
i
(2]
A
Asos

TYR-ins443P N3k —Ii IS5 | PROLCYDYSYLODEDEDSFQDYIKSYLEQASRIN, SWLL i — o3k
TYR-ins443A N3k —!"* 185 |AKDLGYDYSYLODSDPDSFODY IKSYLEQASRIN SWLL' "+ —C3
TYR-ins443E N — IS8 | EKDLGYDYSYLQDSDPDSFQDYIKSYLEQASRIN SWLL:** —CX

B

[}

75
Zymography 63
75
TYR
63
it

180

B-gal S
_L—h-‘ = 100

5 r % (DB)
& S S
p o & @ @

4 TYRD KA LTH|EEREFICEIZFOSF—EiEH
A, TYROAHIVEAFX DRFBEKICEB L TER L AZERICH D1 73 VBEBASA EHIRR U BSOS

(EQL RS

B. ATER L ATYRIZBERMAFICH 7S TYRIE M. L-DOPAE{LIEM & Zymography T&Hli L 7=,



AXX AT R E Vol. 33, 2025

72X 9130 AIVEF VREHEB TOTYR & TYRP1 O
ZnEwe LT, TYRPLICOAMAET S 7Y Ykl
BRHBEN720, TYRIZCBW TGS 24271
Yo FhTI=v, VI VEBEIEALZ TYRZE R
ZVER L CIRNT L 720 320D ZERMAK4LTIZBWT, TYR
W% (L-DOPA BE{biiE 3B X U8 In Gel Zymography) &R
MEn$, oMo EEEIMEINZ (K4B). —,
TYRICHFERIIZA & D SN 5 ARSI % b L7z TYRZ
FAK (APL) O EHAR TYRD LR VIEF IR TE
D, COBRHINETYRDEHALITIZEZE TR W & HVHIH
L7z

SHIE. SO D, HIVERF L OREHEICB W
TTYRDEMALICE R LB ZFHET ST ETH %o

3. 3. EEMR,P SO TYRBEGEICEAT S5t
DYWL CRBLT 5 TYRICEAL S 5 &8 % 58 119 (2
W3 5720, TYRZWERS 2 R0OMWEEZRAAZ. TYRD
HIVARF DRI HA-tag # Bl SE @G ¥ v S0 B
SK-MEL-2 fif 12 F8Bl &€ /- & 2 A, Halo-tag Z & &
TR WHAEMTYRICHN, £ L-DOPA MbLiftk
BELLBA LTV 20720, HIVEF Y KHA~D ¥
FRAEFEL TV REWI R FEESNL, 22T kit
fEHT CHREHI DA ML X > TH TYRDIEMEITK X 7 8
B2 &AL 7403802 HA-tag 3 L O°'TEV 7' 1
77 —EUWEHR A 2 — 9205 A2 A L7z TYRSZ
& (TYR-HA-TEV) % {Ej& L 72o TYR-HA-TEV % SK-
MEL-2 M cgg i 372 2 A, BpAERITYR & #
Witk R A L CTwize F720 TYR-HA-TEV 2 %8 X &,
TEV 7u 77 — ¥ TUIK#ICHAPA TR L 72 TYRIZ
. WIfRE D Fa Y - RAE S TB ). BUE,
EFRBRROB L 2 HED TV 5o

4. % &

M L722 TYR O HICEE 2R oW iciE. TRIARSZ S
FIEZSE (OCAL) DFIEIC DR DIH I Ak v AL RMHE
ENTW5EY, Lzdto T ABHNICIE TYR O AL
VIR E R DEHIDEENT VDL I L THEND, 411,
COLEROEREZE LAV S, Bl ERY VR H%
TER L. T2 D2 2 EZEIHMLTW5, ZOEHRE.

Ve L 7280284k (TYR-HA-TEV) 2 M L 7=fHr °5 5
N-E&REMICHET 2 ERE MG S8, TYROFHEE LD
B, BELOTYRPL & TYRM O &R0 E W% AT
BEZWHLNIILVWEZEZ TV,

TYRE TYRPIZSED X H I L TH M2 X TE
ORI TEIR, BEY VN HOBRERIORK
FICBT A2 EELMAAIRTE 2723 Tl EHME
ZFROALHE M 7 EOREICIRIL IRH 35 & LIRS
N5,

(5| FA>Z#k)

1) Lerner AB, Fitzpatrick TB, Calkins E, Summerson
WH. Mammalian tyrosinase; the relationship of copper
to enzymatic activity. J Biol Chem 187, 793-802 (1950).

2) Petris M]J, Strausak D, Mercer JF. The Menkes
copper transporter is required for the activation of
tyrosinase. Hum Mol Genet, 9, 2845-2851 (2000).

3) Solano F. On the Metal Cofactor in the Tyrosinase
Family. Int J Mol Sci, 19, 633 (2018).

4) Wagatsuma T, Suzuki E, Shiotsu M, Sogo A, Nishito
Y, Ando H, Hashimoto H, Petris M]J, Kinoshita M,
Kambe T. Pigmentation and TYRP1 expression are
mediated by zinc through the early secretory
pathway-resident ZNT proteins. Commun Biol, 6, 403
(2023).

5) Lai, X, Wichers, H. J., Soler-Lopez, M., and Dijkstra,
B. W. Structure and Function of Human Tyrosinase
and Tyrosinase-Related Proteins. Chemistry 24, 47-55
(2018).

6) Takeda, T. A, Miyazaki, S., Kobayashi, M., Nishino,
K., Goto, T., Matsunaga, M., Ooi, M., Shirakawa, H.,
Tani, F., Kawamura, T., Komai, M., and Kambe, T., Zinc
deficiency causes delayed ATP clearance and
adenosine generation in rats and cell culture models.
Commun Biol, 1,113 (2018).

7) Murisier, F., Beermann, F., Genetics of pigment cells:
lessons from the tyrosinase gene family, Histol
Histopathol, 21, 567-78 (2006).



AL Y E ko At A\l By 23 | i [ N [ @D B3 2 21 v

FURIIR A AR B 380 B -t e i

£ 1 HE &K

The disruption of communication between epidermal stem cells and their surrounding microenvironment, including
adjacent cells and their extracellular matrix (ECM), contributes to the cellular and molecular impairments associated with
skin aging. Glycans modify plasma membrane proteins post-translationally and have a role in tissue homeostasis and
diseases by regulating cell-cell interactions, ligand-receptor binding, and ECM function. Glycans also play a crucial role
in regulating stem cells by modulating signaling pathways that control their self-renewal and differentiation. Our previous
study demonstrated age-related alterations in glycosylation patterns in mouse skin, characterized by an upregulation of sialic
acid and a downregulation of mannose in aged epidermal stem cells. However, the functional importance of these alterations
of glycans in vivo remains still unknown. In this study, we aim to investigate the function of glycosylation in skin aging at
the stem cell level. We show that the elevation of a-2,6 sialylation by overexpressing glycogenes (St6gall and Man1a)
in vivo exhibits phenotypes associated with skin aging, including hair loss, epidermal thinning, and decreased proliferative
capacity of epidermal stem cells. Mass spectrometry, using membrane proteins pulled down by lectin probes, identified
several potential core protein candidates modified by a-2,6 sialic acid. These findings indicate that changes in glycosylation
regulate epidermal stem cell aging by modifying the membrane proteins. The functional relationship between glycogenes
and core proteins in regulating epidermal stem cell function is being further investigated, which may provide a molecular

basis and a biomarker for skin aging.
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ME 7 E RIS 70, BHEIA 258 A S 7l
Z, lug/mLDOBEETT I A A TV 2R L.

Bis 37 % & CBURMEEmE 4%, CelLytic MEM % ~
N7 B % v b (Sigma-Aldrich) 2 W CHELETO 7
O IV THEEL 720 & X7 HIREEIX, <471
BCA7 v+ A % v b (Thermo Fisher Scientific) % fif Jil
LCille L7z % 7827 13 5-20% 7 )V (Perfect NT
Gel AT 4) # HOTHHEL, Y2y P NTF VAT 7 —
¥ A7 A (BIO-RAD) =il L CPVDF & (Millipore) {2
HnE L7z,

VoFr7ay MSEHT 5L 27 F 2 rGal8N (a-2, 3
T OVEEREA) B L UrHeltuba (v ¥/ — AKEA) &, ##
PPk (EEPANR AL ot s iz, Ly v
SNA (a-2, 6 ¥ 7 IVERFEA) 1 Sigma-Aldrich 2> 5HEA L
720 TRTOLZF 213, HRPEGRS v b (WAL= mF
Je0F) 2 fliH L TRk L 720 0.1% Tween/Carbo-Free 7
T v ¥ ¥ 7 (Vector Laboratories) T7 0 v & ¥ 7,
HRPAS &G LV 7 F o THEIBIKHA v FaxX—bFL7, ¥
7 F WIXECL TM Western Blotting Detection Reagent
T X, Amersham Imager 600 (GE Healthcare) T
AL S N7z,

L7 F Uik T 5 L 2 F ~ (rHeltuba, rGal8N,
SNA) iZ. Biotin Labeling Kit-NH2 ([f41-1b2#0F225T) %

EE®RMREOE#EE 2 —7 v & L 2ZERIEIIChm i TOREMR

HAWTHEETLOTH b IVIHE-> TEF F kAT 72,
Yt F U#EE L 7 F i, Dynabeads M280 A h L 7/
7 €Y~ (Invitrogen) (ZFEE(LEI N, 4ETIRMY A >
E—Xb A v FaxR—11L7 By N0 B%E, LTV
WEFAFEe—Xb 4 r¥Fax— 1k HErmz kL
72 LIZF UREDBRONINY FEYDIBL, a7 5~
IS R B BT (Fa A R) X ) FEE L7,

3. & R

3. 1. SHBEEHENI—ZFEOBLETIVYIA

DIEH E BRI BN

R~y = ARG DT IVERE SO HEE RIS <
¥ — ALY B 2 & TR EEEANOZALANE X
NDWREME 2 MG 3 5720, M- THRB AT 3
O FESE B 5T (St3gal2, St6gall, Manla) # F ¥ ¥
A7) ARGERNCEE T S Tet-ON ~ 7 A % Fi 72 1R
L7z (M2, F¥I¥ 429 5%, qRT-PCR., 7 =

A ry7ay b fERM, L2FrT7oy MIXD T
VAT — Vv OFRBLE ) BHA LD %%ﬁﬁ?&b
720 FORER, St6gall & Manla Tg~x 7 AI2BWT
mRNA, ¥ ¥87 5, BEHZEALASEEE S 7225, St3ga12
Tg< 7 AZBWTIEmMRNALNLVThS VAV — V3%
B2 00MHEND D LN Lol LT, Z0
B OMMTIE, St6gall & Manla Tg~ ™7 AZ# - T
HZEITL 7,

1~ 8HMd TgZHFHER, KEB IR
REZ@R7ze A, FFRIHA 20 VARG 7 Vi
®1T7Jl] fE) < BEERAEEER (St6gall) ZMBEIFRBT 5 Tg~

IZBWT, BERBMEKIE L o 72 WHRFT L 2sE52

éhé Ll BT, RIEDIREETDH 5 M E = OIS 2%

“Tet-ON”
Doxy Glycogenes:
St3gal2,
\ 4 St6gall,
V' Man1a
mRNA Protein Glycosylation
3-week-doxy 3-week-doxy
§ input IP: a-Flag (mouse) Tg
2 T &S
StégaliTg § s —— L AL »
/Rosa-tTA M | = | Dlot:
% 50 = we | blot: a-Flag 100 e SNQGS
- ] == = i
g wr T 371 - ?5_ - (a-2,6 Sia)
1-week-doxy 251« 50

2 SNBSS — D ERODEILET IV T XADMFH



X4 hOY—RIRE Vol. 33, 2025

JEES A M AL CORB EAPR LN (J3), 51T,
St6gall Tg~ ™7 A TIIZKEziMNE O BRI T R £ 5% DI
AL/ 572 —J7, Manla Tg~ w7 AIZBWVWTIE, #*
BB O FHAIIHN DL L ODORIEDHTRIZITEA LR
LT, MEHBHI ORI L ) BESRLE L 2 L5 h o
72

St6gall Tg~ 7 AT B\ TEEHMIL O T 2
FHMENDLIDT AN AL ZHEL 2O, RNA-seq T
AT o 7o. EEEEAINEIL, BEMBE~Y -5 —THh 5 ab-
integrin+/CD34-/Scal+DHEMA KL, 2> hua—),

Tg~ U AT L 720 RGO W 2T o 72858, >
ba—)v, Tg~wT AMERRL LT A5 —I1IXGEN5
ZEh 6. St6gall OFEIIFERHEMLOEETRHE 7

U—/“)W:W‘ﬂ:ét‘% g hols (K4), Stégall
BIZE B0 FEALORBEW S0 720, FEBIA 2 1%

Lu:'ﬂtl,t B {m T HEE F, GOﬁﬁf‘r%ﬁoto Z DRERE
St6gall Tg~w A Tld, TNF (EHHEEHF) & IFN (£
VE =720 y) BEGIIEETA M A CHBEEIC LA
LTBY. BEMRDOEBMAS T LRV THRENIZ, —
Jiv BIZTRBA 25U EACT U2l s B, o

6-week-doxy 6-week-doxy Inflammatory cytokines (whole skin)
. Spleen . ik i
WT Tg o 0015 8
Gross phenotypes AL s ‘ . = =
* Hair loss %“ 0.010 S ¢
* Inflammation on 8 5 s
back skin S oo
3 ] ‘
0,000
WT Tg WT Tg
St6gall Tg
g z
s B6-week-doxy kel
- § 40007 * — §
G 2 E 3000 =T oz
S 3 o
T » 3 2000 >
=5 + 5
3 2 o f
2% T 1000 B
m =x m "
© o |
2 0 2
3 Scale ISCNL ISCL. i
0 ©

3 St6gall Tg¥ I AT, REHMIEOEERT HLURERORERI RN

GO_Upregulated: cytokines, IFN, TNF

PCA analysis
St6gall Tg

MmUDS06L; Virel protein sberaction with cytaking sad cyteking Feceptar - Hus mustule (Rouss Mouse)
GO-00SOTTT: nagative reguiation Of ITeTars rEspongE
CODO0ME L. renporne i wimm
WR1253: Type |i incerferon signaiing (IFRG)
GO-OGEATIS: regulation of response 10 cytokine Wimules
1 | GOOO3NI3S: positive regulation of cell migration

GO OUEIHE regulation of erdopeptidase activity
MmUD4EEE: THF signaling patfly - Mus Musouiis (Mass mouse)
R-MMU- 1280213 Cytoking Signaling in iImmune yystem
GOOD19RTL: cytokine-mediated sgnakeg patPway

GO0051715: cytokysis in sncther arganism

GO-OO3S296: regulation of lube dameter

GOEDI2E8S: negative regalation of bype B interleron production
GO-ODMXLY: probein poly-ADS-ritcaylation

GOODUDAAT: resporae B0 S0k pH

GORODOIISY: immune stfector praceis

GO 1P0 1652 respofne I peplie

SO00ATA4T; hormone Catabalic process

GO 3T positive regulation of neactine arygen species metabolic process
GO-1502 106: negative regalabion of leukecyte difterentistion

4
“BgloiP)

PC2

GO_Downregulated: ECM-receptor interaction, intermediate filament, cell junction

GO:0045109: intermediate Mament organization

&0:0007189: bransmembe ane recepior probein byrosne kinase signatng pathway
G0:3000147: positive reguiation of cell mobility

GO:0048514: blood wessel morphogenests

R-MMU-1474244. Extracellular matrix organization

GOMOLBEET: coll morphegenesh invelved im noursn differentiation
GOO01649: ostecklast dilferestiation

GONO01832: kidney develapirent

GO00S1491: positive reguilstion of filopodum assembly
G0:0040011: locomation

mmaila512: ECM-receptor ieraction - Mus musculus {house mouse )
GOD04B 7T BRSuE PhOgEn-Sls

GO:0003012: muscle system process

G0.004B568, embryanic argan dewelepenent

GO:0G1675: nerve develapment

GO:B04405T: regulatian of system process

BMML-SG TH68T: Biosynthesis of Difk-derived 5Py

0: 1901 888 reguiation of cell junction assembly

00045 T65: regulation of anglogenesis

mmailS22s: Hepatocellular carcingma - Mus musculus (house mouse)

2 4

[
JogleiP)

[} 10

X4 St6gall Tg~¥ I ADREGEMBPER WA NT X T) T b— LR



FEARMINAEA . MBst~ t Y v 7 2D B HFHE
NTHY ., REEHEOKRRIT 2VRR Sz,

3.2. BEHRENMZZTZATENVEDRE
PESRIB T OBV L AT ¥ v EHET AT
O, v AMRIEES ST A4 M, 3SHORESEET
(St3gal2. St6gall, Manla) #. L ¥ F 74 VA% HW
THhE - IZFR ISR S, SO <y — > 25
BL7z (5, Mg St L7z s v )7 Ba kL
JFrTa— 7w I RERRE - BT RAiTv, 3
TE ORI BEOBERM R FE L7z, A OREHa2-3 ¥
TNVEEEZRBRTHLZF 70— 7 rGal8NIZH LT, 7
AEY — 2K ¥ v 7827 E (Desmoglein, Plakoglobin,
Desmoplakin) & #%E % >~ 737 4 Lamin 3% &1 2 /m 3 0)
REMEDSRIZ S N7z a2-6 3 7 VERICH A9 % SNA & v
ToSRPETRRE - HEAT 24TV, a7 8 YR HOfERE L
T NEBEHAOKAGREZFED ., KBl < 4

Glycogenes

N
Keratinocytes
)

C

Lectin IP: SNA (a-2,6 Sia)
Lectin blot: SNA (a-2,6 Sia) Silver staining

EE®RMREOE#EE 2 —7 v & L 2ZERIEIIChm i TOREMR

VFTN YT I = o RE L, BRI
BHEDTWS,

4. i 1

ENT S AN B 4 S A PAE O s )]
Yy Ociged 2kHE . BRI EOSHTL Y F V2
W72 IR O B ICHUD M R B & NS 5 2 L T
TR THIT & A S B  HURR M o B S8 AT
LEALT U AT A EFEREOMIICIY #A 72, In
VivolZ BW TR (R T 2555 5 2 L THRBHEE TV
< AEEHR L. M - 50 LNV TOZALo—i % 1#
L7z (K6),

HEEH OLATIIZE T, BIL L 2R HMigic B v,
a2-3B L Wa2-6 YT IVEROBIME, FRICHIET S Y
T OVIEEE R EEFE (St3gal2 B L OFSt6gall) OFBL A
Rohi, ZofREE—% LT, BLLi~v Y ADOHAT
Y T VIBOTCENBE SIS Y, ¥ 7 IVIRIEREEE DY

Lectin IP: SNA (a-2,6 Sia)

Membrane proteins

Pull-down with lectin probes

4 -
Mass spectrometry 150 —
Lectin probes 100 ==

/ \ \ 5
SNA rGalsN 50 —
rHeltuba 37—

-
:
?
"

R
I @'%;@Q

W

- ]

SIS
& WP
X

150 — i | .
100 — ' Submitted to
75 = Mass spectrometry
50 —
37 — - ‘
g HW

@ Sialic acid
O Gal

B GicNAc
@ Man

Young skin

High Mannose type
N-glycans

Chronological aging or
Overexpression of
Stégal1 and/or Man1a

5 FESHEERE ST B 27 2 LN BEDRE & A LFRIEE DR

Aged skin

Stem cell proliferation ‘.
Epidermal thickness ‘

Inflammation signature t

\O
“c:?ie

L)
f? (4 4 2? ECM at the epidermal-
.'io% i i i,  dermal junction "
Sialylated complex type ')
. N-OlVcans

 Affects the localization and . Modified the receptors for.

_structure of glycoproteins . growth factor signaling -

6 #HE



AXX AT R E Vol. 33, 2025

mE. e MCBITBREL~x—H—L LTRBRERTED,
80 L E o Ao Mg CTSt6gall DIGFVEN W T & AR
ERTwa Y, F72 B R A AR DK T
ANTAS TAUI R I & BRIRZSE LR THIR O o
HMEER B EDNTWSE I E—HTH S Y, Bk
ZEtWw L OPOREMIIEY Y ) — AR EZEER R F -
TV I e, BILLAE BT 28l & szl
OMENER & B LTV B REEDSE 2 Sz,

PESHIZ. DNA, & ¥ 287 ISR S (45 3 o 4drsi ] & LT,
AL O 27—y PELTHFHEIR TV, I
WIS ES ~ — A — 21X U, BESHOEVIIEN N1
~ ==& LCIEL S R ST & 720 TAE, B bEH
W2 NA ANV —"T v NS 2B OB, 7
J & BIZTORBUEHRE G, X DAREWITY 8y
BOMERBHIIREZIRZ 5 2 LD iE otz B E Y
=& LT, HEHMROZLREL I L. Hil
THIENREE U, BILEFRIL. EHEREL HiE
THRIOE DL LB, K HEDSWCHERERRDOFERA
EOLWL I ENEENS,

(5| FAxZ#k)

1) Dabelsteen S et al. Essential Functions of Glycans in
Human Epithelia Dissected by a CRISPR-Cas9-
Engineered Human Organotypic Skin Model. Dev Cell.
2020; 54 (5) : 669-684. e7.

2) Oinam L et al. Glycome profiling by lectin
microarray reveals dynamic glycan alterations during
epidermal stem cell aging. Aging Cell. 2020; 19 (8):
€13190.

3) Hanisch F et al. Sialylation and muscle performance:
sialic acid is a marker of muscle ageing. PLoS One.
2013; 8 (12) : €80520.

4) Catera M et al. Identification of novel plasma
glycosylation—associated markers of aging. Oncotarget.
2016; 7 (7) : 7455-7468.

5) Keyes BE et al. Impaired Epidermal to Dendritic T
Cell Signaling Slows Wound Repair in Aged Skin. Cell.
2016; 167 (5) : 1323-1338. el4.



KBEDNRTF FICK B3 7R

R A R B L

K H A

The defense system of the skin consists of three layers: the barrier, innate immunity, and acquired immunity. The
barrier is the homeostatic defense in the outermost parts of the organism. In the body surface, the epithelial-immune
microenvironment (EIME) governs the induction and direction of biological defense. Epidermal keratinocytes organize
barrier system of the skin. However, the precise role for keratinocytes and the molecular mechanisms that control
barrier formation and induction of innate and acquired immunity against a variety of external factors remain unknown.
To explore new mechanisms in the regulation of defense system of the skin, we performed transcriptome analysis of
the skin of four different animal models of atopic dermatitis. We identified only one common orphan gene, C 100rf99
(human)/ 2610528 4 11 Rik (mouse orthologue), of which expression is highly induced in the epidermis. We found that
C100rf99 peptide, a product of the orphan gene, regulates late differentiation of keratinocytes. In addition, gene expression
levels of inflammatory mediators are higher in normal human epidermal keratinocytes transfected with 2610528 4 11 Rik-
expressing plasmids than those transfected with empty plasmids. Furthermore, the results of pilot studies suggest that
disulfide bonds in the N-terminus rather than conserved regions in the C-terminus in a C100rf99 peptide are essential for
its molecular function in the induction of C 100rf99-response genes. Our results propose that when the homeostasis of
skin defense is breached by external factors, cellular stress induces the expression of C 100rf99 peptide, which may be
involved in the induction of the defense system of the skin and inflammation at the affected site. Thus, C 10 0rf99 peptide
is a potential therapeutic target, as its production is a common event in inflammatory skin diseases regardless of the type of

inflammation.

1.4

HEEHE O AT e A OfU/N RS % [ 1
B -z BE (EIME) | & 44 1) 72 (Nat Immunol
2018) o K2 O AAKBEH SIS O 72 e B 2 TRK T 5 72
D, 4ADODORLDZT NE—MEHRETVEW OGO b
FYAINT b= LEN AT o T2 ZOKER, L LT
K CTHEVICERET 272771 20F V7 7 V#lEF.
C100rf99(k V) /2610528A11RiE(X 7 ADF )V
THEART) RFE L7, AWIROHMIL, ZOBETFH2
— R BXT7F FEMZENGRE LT, REONY 7 & EE
Bt 2 MR Z S 2 Ly B EEN E L
Barte 7 EaRETLHIETHD (K1),

2. 5 &

AREFZETIZEE 112, C1l0orf99 X7 F F D4 1-Hfk 2 W
ST Bo FERDOINY T L EARBE IS B S 1
WY AHBEFEEW SN L, RTF PO EOFIRIKET 5
DOhx, BEXTF P2 L THL2ITT %,

8212, C100rf99 R 7F K &4~ L 72 IR ACH & g o

[l

Epidermal peptides regulate barrier
formation of the skin
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University School of Medicine
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During pregnancy, the mother's abdominal skin expands rapidly as the fetus grows. Disruption of this mechanism is
expected to induce skin diseases such as stretch marks, but the control mechanism has remained largely unexplored. We have
previously found that in the abdominal skin of pregnant mice, cells with high proliferative potential appear in the epidermal
basal layer. This population of cells is induced by secretory signals from the dermis. In this study, we show that dermal
fibroblasts induce remodeling of extracellular matrix to increase the dermal stiffness, which is necessary for epidermal
proliferation. In addition, fibroblasts transduce the stiffened matrix signal into the chemical signal via the mechano-sensing
transcription factor YAP, leading to epidermal proliferation during pregnancy.
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Skin remodeling during pregnancy
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Aging research has increasingly focused on molecular mechanisms, with the 2023 "Hallmarks of Aging" listing twelve
key factors but omitting lipid-related contributors. The role of lipids in aging remains unclear, particularly in skin aging,
which has both medical and social implications. Our study investigates the role of phosphatidylinositol 4,5 -bisphosphate
[PI(4,5)P,] in epidermal aging. We previously observed that DNA damage stress, a primary factor in extrinsic aging,
reduces PI(4,5)P, levels in keratinocytes. Overexpression of PI(4,5)P,-degrading enzymes induces cellular senescence
phenotypes, while increasing PI(4,5)P, synthesis enhances resistance to stress-induced senescence. However, in vivo
evidence remained limited. Here, we generated transgenic (TG) mice expressing a PI(4,5)P,-degrading enzyme under
the K15 promoter (K 15::Lyn-INPP 5 Ecat-GFP TG). At 9 months, these mice exhibited a reduction in hair follicles and
decreased type XVII collagen expression, suggesting potential premature hair follicle aging. Additionally, in vitro analysis
using HaCaT cells revealed that PI(4,5)P, depletion disrupted plasma membrane localization of the scaffold protein Par3,
which interacts with the exocyst complex to regulate exocytosis. By expressing a plasma membrane-targeted Par3 exocyst-
binding domain (Lyn-hPar3(710-1089)-V5), we partially rescued PI(4,5)P, depletion-induced cellular senescence
phenotypes, including increased cell area, SA-f-gal activity, and p21 expression. Our findings suggest that P1(4,5)P, plays
a critical role in cellular senescence of keratinocytes by modulating exocytosis through PAR 3. While in vivo phenotypes
were mild at 9 months, long-term studies are needed to determine the full extent of PI(4,5)P,’s role in epidermal and hair
follicle aging in mice. These results highlight PI(4,5)P, as a potential target for interventions against skin aging and provide

novel insights into lipid-mediated aging mechanisms.
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This study aimed to clarify the relationship between age-related abnormalities in the microvascular network and skin
aging. For this, we first developed a new method for quantitatively analyzing the three-dimensional microvascular network
in mouse ear skin. Using this methodology, we found that induction of impairment of endothelial cell function reduced
the microvascular network density and pericyte coverage. It was also suggested that the skin may begin to show some of
the characteristics of aged skin tissue. We also established a mouse line (Col4al/a2-flox mouse) that can simultaneously
knock-out Col4a I and Col4 a2 genes in time- and cell-specific manner by crossing mouse carrying specific Cre driver and
that is expected to intentionally reduce the density of the microvascular network due to impaired angiogenesis. Furthermore,
by combining various in vitro and in vivo assays, we identified the Notch-TGFb2 signaling axis as a candidate molecular
mechanism by which the impairment of vascular basement membrane formation via the action of vascular endothelium and
pericytes leads to abnormalities in the microvascular network. It is hoped by developing this research further that we will be
able to pioneer future academic trends in cosmetology and contribute to the development of this field. Furthermore, I believe
that this will provide a scientific foundation that will contribute to the prevention and improvement of skin aging and the
development of new treatments for age-related skin diseases, and that will greatly contribute to improving people’s health

and beauty.
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Unraveling the relationship between
age-related microvascular abnormalities
and skin aging
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Epidermal lipids play an essential role for skin barrier function. Especially, the linoleate-containing w-O-acylceramide
is required for formation of both corneocyte lipid envelope (CLE) and the long periodicity phase with a repeat distance of
~13 nm present in the intercellular multilamellar lipid layers of the stratum corneum. Disturbances in epidermal ceramide
metabolism contribute to dry sensitive skin, dermatitis, atopic dermatitis, and ichthyosis, but how they affect skin conditions
including inflammation is not yet fully understood. In the process of identifying PNPLA 1 as an enzyme responsible for
o-0-acylceramide biosynthesis, and SDR9C?7 as a dehydrogenase essential for the formation of CLE, we noticed that
keratinocyte activation and induced expression of proinflammatory cytokines and chemokines occur only in mice lacking the
former, even though both knockout mice are models for congenital ichthyosis with significantly reduced permeability barrier
function. This implies that impaired permeability barrier function does not necessarily lead to the induction of inflammatory
responses, suggesting the existence of a mechanism that induces activation of keratinocytes and resident immune cells such
as Langerhans cells in response to specific metabolic abnormalities of barrier lipids. In this study, we sought to identify
metabolic abnormalities of epidermal barrier lipids that trigger proinflammatory responses and to elucidate the molecular
mechanisms by which immune cells are activated in recognition of these metabolic abnormalities. ®-Hydroxyceramide, a
precursor for m-O-acylceramide biosynthesis, was accumulated in the epidermis of Pnpla I -deficient mice, and stimulated
the keratinocyte expression of BMP 7 and GM-CSF, which can facilitate the maturation and activation of epidermal
Langerhans cells, consequently initiating inflammatory responses. Our findings can be applied to new skin care strategies
to maintain beautiful skin by retaining moisture, strengthening barrier function and preventing from inflammation, thereby
contributing to further advances in cosmetology.
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Sensory information, particularly somatosensation, plays a crucial role in defining the boundary between the body and
the external environment. Through somatosensation, animals perceive features such as roughness and temperature from
the external world. Brain processing of this information is dynamically modulated by skin conditions and past experiences,
a phenomenon realized through somatosensory neuroplasticity. While somatosensory input from peripheral receptors is
transmitted to the primary somatosensory cortex (S 1), the specific neural representation of tactile features like roughness
and how this representation varies with skin conditions remain unclear. This study aims to investigate neural representation
of tactile sensation through limbs coated with moisturizer. Traditional methods of neural activity analysis often involve
extracting features based on frequency intensities or firing rates, which may overlook important information for decoding
somatosensation. S 1, representing the body surface, likely encodes tactile features across the entire cortex. To decode
somatosensation accurately, it is essential to record neural activity from a broad area of S 1 and employ methods to extract
bias-free features. This study focuses on deep learning, which can automatically extract relevant features from vast amounts
of data without human intervention. We established an experimental system where rats repeatedly experienced smooth
and rough surfaces. Based on this system, an algorithm was developed to accurately detect the timing of foot-strikes on
the surfaces. We then analyzed a gait of rats, whose limbs were coated with vaseline. Furthermore, we recorded local field
potentials in S1 with and without vaseline. We established a deep learning algorithm to predict whether the surface was
rough or smooth. We will further analyze the neural representation in S 1 when the paw soles were coated with vaseline and

explore the relationship between neural representation and neuroplasticity.
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Neural representation of tactile
sensation through limbs coated with
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In this study, we aim to establish a method for measuring the face by analyzing CT images taken using facial expression
wrinkles. First, we focused on the cheek lines to investigate changes in face after surgery, and devised a program that can
easily measure these changes. This study evaluated the changes in cheek soft tissue after orthognathic surgery using facial
photographs and cephalograms. Cheek soft tissue was defined as the cheek line, which is the contour of the cheek starting
from the infraorbital region and continuing to the corners of the mouth on a lateral photograph. Seventy-eight Japanese
patients (48 women and 30 men) with skeletal class III underwent maxillary advancement and mandibular setback. The
changes in cheek size and the position of the cheek points on the cheek line after surgery were examined experimentally
using a previously proposed image analysis software program. The maxillary advancement was 4.4 mm and the mandibular
setback was 4.4 mm, and there was no significant sex difference in skeletal movement. The ratio of change in cheek size
increased (mean 2.7) and showed an anterior change at the points on the cheek line. The change in cheek point showed a
significant sex difference; the upper cheeks were more advanced in men. Cheek changes were positively correlated only with
maxillary advancement, and the upper cheek points in men was also showed a correlation. Orthognathic surgery for skeletal
class III affected cheek bulge, and maxillary advancement had a greater effect on the cheek line. There were sex differences
in the postoperative changes in the cheek line, with the changes in the cheek contour in women increasing radially, whereas
the changes in men tended to be similar to skeletal movement.
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Development of a new method for
quantifying facial morphology (facial
morphological analysis algorithm) using
facial wrinkles

Kiwako Izumi

Department of Dental Hygiene,
Fukuoka College of Health Science
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2 Measurement of traced cephalograms in the study
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Surgical change

RIES T EHN - LERRER]

(BEERERAT 77/ D) X L) DRI

¥ 1 Surgical change for the patients
All (0=78) Males (n=30) F(flri‘jlge)s
Mean +SD Mean +SD Mean + SD Vale
Change ratios (range ) (range )
Cheek size 2.7%£ 1.5 32+17 24 £ 1.1 0.049*
(1.2 ~6.6) (1.1~5.4)
C2[x] 32+ 25 40 £ 238 24119 0.048%*
(0.7 ~10.6) (0.8~8.7)
C3[x] 25116 28 £1.7 22114 0.319
(0.7~ 8.0) (0.8~6.7)
C4[x] 19+ 14 1.7 £ 09 1.3 £09 0.153
(0.6 ~4.3) (0.6 ~5.0)
C3[v] 1.5+ 1.0 1.7 £ 1.1 21 %16 0.394
(0.8 ~8.4) (0.8 ~8.8)
Skeletal change (mm) (range ) (range )
AA 44 £ 1.7 39 +1.7 47 £ 15 0.124
(1.0 ~7.0) (1.0 ~7.0)
AB[y 44 £25 -52+£24 -36 £25 0.055
(-2.5~-10.0) (-1.5~-8.0)
AAR, 0 =18 03+ 15 0318 0.231
(-3.0~5.5) (-4.0~5.0)
AB[y 41 %19 41 %20 43120 0.754
(2.0~9.0) (1.0 ~7.0)
*significant difference (P<0.05)
| **‘ (Males) (Females)
11.0 2t
10.0 T el
8.0 R
8.0 -I_iL 8.0
7.0 ‘ gz)ﬂ 7.0
6.0 g 6.0
5.0 —}— W Ti 5.0 . . .
4.0 . ’ T Pi“ 4.0
3.0 . e 3.0 F
2.0 T % 2.0 é : ':I
10 : \_;;_ 1.0 E j T

0.0
G2,y C3pg Cépg C3yy)

*significant difference (P < 0. 05).

4 Surgical change of the cheek line

—119—

C2[><] CS[X] Cdm CS[v]



AXX AT R E Vol. 33, 2025

ThHY. EFA Y ERBICRTFEOT V7 A2 e - TIdH B THIAEADE L REARA TV S, Thbid, HEIET
IRIEVER L 22 25wz AL 2 Y (BT it D BB OWITHAEDOIREIHE LY 52 5 ERNTH %,
W) LR (HGHRR) CREEL SN Rz B B T AR, ABFEORRIE. ChOSOMM oMY 25T 5
TANDREE. PR K. File L OIEFSFTLEMNHTT LDOTHY, F—27 54 YoORIKIZ, L IMIRIZEILL T
JE ARG A DZEAL L TB Y . B SR O AR LI B HO LM OAREZAELRLT L, F—2 74 YOTHEM L
MThY, ZOEFHICTFIT S EEREETHS *Y, HITETL2IL2RLTV 5,

BUE BESURHLRR A2 13 2 oC (2D) B L 83 %6 (3D) B Tld,. FHOBMER 3 WLk Z Rl % 121%, 1S
WRFAT 25T b L, AIFZETlE. HIEE 2D) 2w 3D WA ASH VSN T W B A5, O EREROBEE S
I E 4T o 720 FERART L 91S, F¥4.4mm o EFHRA] LMD T=D, FFHZFRIL LDV CTHO 3D B & %
4. 4mm O FHBBOBENK L, F— 27 WFIEML. RT2ILRBRBETH L. F—7 T4 VITHOKE A Bl
F—2 4 Y ORIIEE R (C3) B EFICBE L. & ELTLEIDOTE VDR E W) BaD D 575, BB
HIZIE, PITORIE THEHOY 4 X0 FIZEALHFIL 2.7 8 HERTIREO—DOTH ), HRDHECHEIIBIEINS,
L. C3Emihic2.5. LHIC15BEH L. ARG HE F—27 54 Y OFIIE. 2D RN T 1 a5 2 2 %
T E FH L 72853 2 <L iy I b b FICEEFI T E 2SN DH 5. EBRFERETIE. TH
Bhole Ly MNE VR TO 2 DR ClE LD B & 72 2D MRFEATIC X o TERAICHH S 0
AL THOBBIC L 5 F— 27 HOF B8, 3D Mm{§# HNOMBEAIZ, BEORZFEICET 27E s S
M CIEOZEH ORI HBE L HOMB oMM RENTH T2bDE—HTHIEIRENTZ, U I—ETHDWH
D S 2 MEEIE—E LTV 5, DR E ST Th CBEOT RO ERIGFEHGIC S AR T

AR B 2 I3 T L E 2 5N D45, BML PRI HbHILERLTVA,

DWTC, F—r & — 7T & OEETIE, MANIH
MBS N, PAIC X 2T BEREICHEEZ RO R (51 FA>#k)
Moz, BoC2, F— 7Tl X ) A EIC8m 1) Pessa JE, Desvigne LD, et al. Changes in ocular

L7z. BB RE L F— 7 HfE & OFEEIZOWTIE, B globe-to-orbital rim position with age: Implications for
L HITF— 7 mEER I EFEORTE & IEoMHBE BRI H aesthetic blepharoplasty of the lower eyelids. Aesthetic
0. FEHATESEHOR & ATEE L TWAH 2 EATRIE S N, Plastic Surgery 23, 37-42 (1999)
3D WHRIENT 2 F 72 P of e —BLTwb, &5 2) Linkov G, Mally P, et al. Quantification of the
ZHEMoF— 7RI, THOKEE & EOMHB R aesthetically desirable female midface position.
ZH otz HEERBEEF— 27 mEoEEICDO W T, Aesthetic Surgery Journal 38, 23-40 (2018)
TYETIIHBEIEZA SN 57205 BEDOC2 &£ C3 DI 3) Surek CC, Beut ], et al. Pertinent anatomy and
FHEAL L LA IEOMBE A ST, THRENH - analysis for midface volumizing procedures. Plastic and
T, HOES KB ZEE OB X YR Reconstructive Surgery 135 818-829¢ (2015)
KRBT P19 rwvwbhads, bhbhoiEcid, b 4) Frey ST. New diagnostic tenet of the esthetic
HOWED L) ICTHOEE HADOZELBHOK & 2 LM midface for clinical assessment of anterior malar
DOMEEHBELTWAZ EIIRINTEDLT, HOT AL ¥ projection. The Angle Orthodontis 83 790-794 (2013)
WEHIE TR OFEOBENEET L EHENTE 5, 5) Lee HJ, Park HS, et al. Soft tissue changes and
4T, F—2r 94 Vv EOF—7 HoBLERL T skeletal stability after modified quadrangular Le Fort I
5o WL HIT, mOLMHITEBALLZZDIZC2 T, ®IE osteotomy. International Journal of Oral & Maxillofacial
ALV o72DIECATH o720 TOREFIL, AT Surgery 44 356-361 (2015)
BIOTHBEBROTPMBEICLZ2F—27 54 otz 6) Moriyvama T, Izumi K, et al. Quantitative Analysis of
FHT LB EZIC L WRERH 5, BETIEC2, C3. Mid-face Correction Treatment using Automated
C4(1.7-4.0) DIEIZIHEA L, C213C4 X0 2.31BA% Image Analysis. The Journal of Information Processing
WCHITICREILTBY., BUHEOEHOE S ALY b 435-442 (2022)
OB EIBHELTWAZ EZ2RIBLTWS, SIRAYIZ, 7) Miyahara K, Izumi K, et al. Quantitative evaluation
LTI DODF =7 HOBLIZEN R, F—=0 T4~ of the cheek area after maxillary advancement and
WHIHB X ORI T4 2 AR Sz, ot rotation by orthognathic surgery in skeletal maxillary
TEMBEOFRIMOBMILIRICE L LG T v — % retrusion. Oral Science International 22 e1259 (2024)

CHMOREIZLEORE L) BIEL, BT L b 8) Chang HP, Tseng YC, et al. Treatment of

—120—



RIES T EHN - LERRER]

mandibular prognathism. Journal of the Formosan
Medical Association 105 781-790 (2006)

9) Tang EL. The prevalence of malocclusion amongst
Hong Kong male dental students. journal of the British
Orthodontic Society 21 57-63 (1994)

10) Sonego CL, Bobrowski AN, et al. Aesthetic and
functional implications following rotation of the
maxillomandibular complex in orthognathic surgery: A
systematic review. International journal of oral and
maxillofacial surgery 43 40-45 (2014)

11) Choi JW, Lee JY, et al. Frontal soft tissue analysis
using a 3-dimensional camera following two-jaw
rotational orthognathic surgery in skeletal class III
patients. Journal of Cranio-Maxillofacial Surgery 42
220-226 (2014)

12) Burstone CJ. The integumental profile. American
Journal of Orthodontics and Dentofacial Orthopedics
44 1-25(1958)

13) Kim M, Lee DY, et al. Three-dimensional evaluation
of soft tissue changes after mandibular setback
surgery in Class III malocclusion patients according to
extent of mandibular setback, vertical skeletal pattern,
and genioplasty. Oral Surgery, Oral Medicine, Oral
Pathology, Oral Radiology, and Endodontology 109
20-32(2010)

(BEERERAT 77/ D) X L) DRI

14) Tseng YC, Cheng JH, et al. The Changes of Cheek
Line (Lateral) and Face Line (Frontal) after
Correction of Mandibular Prognathism. BioMed
Research International doi:10.1155/2018/4926528
(2018)

15) Kim BR, Oh KM, et al. Analysis of 3D soft tissue
changes after 1- and 2-jaw orthognathic surgery in
mandibular prognathism patients. Oral and
Maxillofacial Surgery 71 151-161 (2013)

16) Tseng YC, Chena HJ, et al. Appearance on face
reading (cheek line) after orthognathic surgery.
British Journal of Oral and Maxillofacial Surgery 56
394-400 (2018)

17) Kim Y1, Park SB, et al. Midfacial soft-tissue changes
after advancement of maxilla with Le Fort I osteotomy
and mandibular setback surgery: Comparison of
conventional and high Le Fort I osteotomies by
superimposition of cone-beam computed tomography
volumes. Journal of Oral and Maxillofacial Surgery 69
e225-233(2011)

18) Stella JP, Streater MR, et al. Predictability of upper
lip soft tissue changes with maxillary advancement.
Journal of Oral and Maxillofacial Surgery 47 697-703
(1989)

—121 —



AERER DBRTETE % 5 KL 92 B A0 B E D 58 BLRFA & 72 i iR O WESE

HRFRFBERABA A X—3 3 Ve

AR E KRR

This study aims to develop a system that quantitatively evaluates cosmetic application techniques and provides user
feedback, thereby maximizing the functionality of cosmetics, particularly UV protection products. A compact wireless
motion-sensing device was embedded into a cosmetic puff to measure hand movements during application. The device
captures six-dimensional data including acceleration, angular velocity, and pressure estimations through optical deformation
sensing. The data are transmitted in real-time to external devices for analysis.

To validate the system, a series of experiments were conducted using artificial skin embedded with a tri-axial force
sensor. UV protection performance was assessed by applying UV-reactive agents and analyzing reflectance under UV camera
imaging. Motion and tactile data were synchronized with RGB video using pose estimation algorithms, enabling detailed
correlation analysis between user movement and UV protection outcomes.

Results indicated that different application styles (e.g., sliding vs. tapping) led to measurable differences in pressure
distribution and UV coverage. However, using motion sensors alone proved insufficient for estimating tactile forces
accurately. To address this, an optical tactile sensor was developed that measures force by detecting infrared light reflection
changes from the back of the hand, based on the principles of photoplethysmography (PPG). This sensor enables force
estimation without obstructing natural tactile sensations.

The integrated system was validated through further experiments, showing the feasibility of simultaneously capturing
motion and tactile data without interfering with the user’s natural application behavior. These findings provide a foundation
for intelligent cosmetic application support systems. Future work includes implementing machine learning models for real-

time feedback, and exploring applications in augmented or virtual reality environments for user guidance.
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Maintaining skin moisture is crucial for both physiological health and psychological comfort. However, many people
face difficulty continuing conventional physical interventions such as moisturizers or humidifiers due to environmental or
practical constraints. This study explores a novel wellness support system that uses virtual avatars resembling the user (self-
avatars) to promote intrinsic motivation for skincare. Based on the Proteus Effect, which suggests that avatars can influence
user behavior and perception, we developed a virtual environment that visually simulates warmth (a sauna space) and
compared it to a neutral space (a library). We evaluated four conditions: with or without self-avatars in each environment.
Twenty participants created their own avatars using VRoid Studio, and viewed the virtual scenes passively. Physiological
changes were assessed using thermal imaging of the face, and subjective impressions of skin condition and circulation were
measured via Visual Analogue Scales. Results showed that the sauna space with a self-avatar led to notable increases in
facial temperature and subjective feelings of warmth and circulation. Moreover, participants who viewed their self-avatar
reported a greater sense of self-identification and immersion, with many expressing that they felt physically warmer when
their avatar appeared flushed. These effects were less pronounced or absent in conditions without avatars. The findings
suggest that visually observing one's own self-avatar in a contextually warm environment can evoke internal bodily
responses related to skincare, potentially supporting self-motivated maintenance of skin health. This research highlights the

practical potential of affective interfaces using virtual representations for everyday wellness.
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This study reports the research and development of cosmetics using materials originating from the university the
author belongs to, based on the knowledge and methods of project management. Harvesting wisteria flowers from trellises
at various locations around the premises of Fuji Women’s Academy (including university and junior/senior high school
campus), a university-original ‘Wisteria Balm’ was developed and produced in collaboration with a cosmetics manufacturer.

For the development and production of this product, with the 100th anniversary of the founding of the Fuji Women's
Academy in 2025 in mind, a project to create original university merchandise was proposed. At that time, a student project
supported by a company to produce the balm was ongoing. For this reason, this product was discussed as a potential thank-
you gift for the donation to the university and this was eventually adopted. Activities in the student project included drafting
the basic design, obtaining raw materials, and holding educational workshops for the product. The research team, comprised
of faculty and representatives of the collaborating company, engaged in tests for commercialization and studied product
development management utilizing the resources of the entire university system. Through these efforts, we expect to explore
the potential of industry-academia collaborative research initiated by a social science university.
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