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A06

S-palmitoylation negatively regulates TYR and TYRP1 stability

and is suppressed by UV stimulation
Feng Wanying!, Naoko Adachi!, Takehiko Ueyama!
"Laboratory of Molecular Pharmacology, Biosignal Research Center, Kobe University, Kobe, Japan

S-palmitoylation is a reversible post-translational lipid modification that regulates protein function, but its role in
melanogenesis remains poorly characterized. Here, we examined the palmitoylation status of the major
melanogenic enzymes tyrosinase (TYR), tyrosinase-related protein 1 (TYRP1), and tyrosinase-related protein 2
(TYRP2) and evaluated the functional consequences for melanin production. Using APEG-based palmitoylation
assays and metabolic labeling combined with click chemistry, it found that TYR and TYRP1, but not TYRP2, are
palmitoylated in melanocytes. Treatment with the pharmacological palmitoylation inhibitor 2-bromopalmitate
(2-BP) reduced levels of palmitoylated TYR and TYRP1 while increasing their total protein expression, indicating
palmitoylation promotes their degradation. A time-course experiment further revealed UV combined with
a-melanocyte-stimulating hormone (a-MSH), a physiological activator of melanogenesis, decreases the
palmitoylation ratio of TYR while increasing TYR protein abundance, suggesting that reduced palmitoylation is
part of the physiological response that enhances melanogenesis. To establish functional relevance, 2-BP partially
restored pigmentation in an oculocutaneous albinism type 3 (OCA3) melanocyte model lacking TYRP1, showing
that decreasing palmitoylation can compensate for TYRP1 deficiency. In summary, it shows that palmitoylation
suppresses pigmentation and that UV/a-MSH relieve this suppression, identifying palmitoylation as a regulator of

melanogenesis and a potential therapeutic target for OCA3 and other hypopigmentation disorders.
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FF REFITH 5 GGH & G 7F FIFEIC L v [
BEREA A A O BOEYICER ST 5 ooz
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Fig. 1. Molecular structure.
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L b S AVICEREEEA LA A T y s L e
(Kla1d% AR L, £ OIRIEHIZ OV TR <é§ﬁwv\($N'w»/NE¢;§;‘
L7z (Fig. )2, o A IR EBEUVIE & R4 » " &M ONA
T5 L 1aB L CIbIEF 2 3 Bk % | Ty
1dIE7 /7 7 AR E 12 TRk LT, Fig. 1. Photoreaction schemes of (a) 1a-1c¢ and (b) 1d. The

1) T. Tominaga, et al., Chem. Eur. J., 202500976 (2025). reaction of lc takes place in solution, whereas the others

2) H. Koshino, et al., Chem. Commun., 61, 9258-9261 (2025).  Proceed in the neat state.
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[ AR S~ DI OB S A AR Y oo : s
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W, FDT ORI TIE. ~N—T L R A  FRGE K 351F cation and (b) anions used in this study.
HIPCFHDFBLRME A SN T D728, PMes & BN 1 & 325 B T4 U PECpRuk R (Cp = CsHs ) DI
([1]X, X = CPFSA", B(CN)s, PF¢, Ad-BFs", FSA", CByjHiy; Fig. 1b, 1e)Z &Rk L. £ D EWMETS OV hnf
WEMG Lo, ZORER. W ODOEMNIPCHE R T 2 Z L& /A LT,

1) R. Inoue, R. Sumitani, H. Honda, D. Kuwahara, Z. L. Goo, K. Sugimoto, T. Mochida, /norg. Chem., 63, 14770-14778 (2024).
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1) T. Tominaga, R. Inoue, R. Sumitani, K. Aoki, T. Mochida, Chem. Eur. J., 2025, €¢202500976.
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BT BT = 0N ) Y MEEMZTT =4 AR E S T8k % NN Ty,
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1) Mochida, T., et al., Inorg. Chem., 61, 14368-14376 (2022). cations 1-3 and (b) anions a and b
2] Mochida, T., et al., Chem. Commun., 58, 6725-6728 (2022). used in this study.
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[1] T.-T. Zhu et al., J. Mater. Chem. C 2, 8170 (2014)
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F LI L KR 3 fif EPR 38 KOV L A EPR
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A Fig. 1. Structure of PDI-biph-trityl. [2]

[1] Quintes et al., Nat. Rev. Chem., 2023, 7, 75-90.
[2] Mayléander et al., Chem. Sci., 2023, 14, 10727-10735.
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AF L RLA-D 0%IZ%F L 47.8% & 725 o, 73 FREEMEA O 7= i O
DIEEMELLE ZA, va Xt UHITEH T < BRIR =8
IR L, ZHhPEZMEEESCHOBEIIZORN L EE R bR,

mtE kA BfE L, MPDS LIFHEGMHT Ty 7Y T Hl%E
OFF U COMGH AP S 7o/ R, EIE=RIE 80.8% £ T LA L7,
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Fig. 1 (a) Ilustration of evaluation
method for elasticity. (b) Relationships
between deformation/diameter and
load measured by microcompression
testing machine for silicone particles.
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Bl SALCTR D BFH 7 7 A N L— a3 VBRI S KT
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o EBIT, A—/UEHRIEIC L - T, WBRL T CHRORE S T T wim
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Rz g S 2 THAHEIEIC OV TELET D,

[1] W. Jeitschko et al., Metall Trans 1, 2963-2965 (1970).
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RKKY FAEAEH & AL E & 72 5 T ROBAICL Y . B
L[ERFIREECME R BN R B e & O 4 72 B EIRRE 2 /R 9™, 2D =D
DO EAER OB ITESPHBIC L > THIE T3 Z BN bh
TW5, FRCERORBEMEER OS-GBS 22 5 2 & TSRS A 1
#il LT < & ZoOMAEMERNFEET Liixt B & s 03 4
U5 ETERS(QCP) NENDS Z E03d D, — )7 CHBMERDSA
[FERICIE D 22 T & A RRIBE CHRABFDNIERT 5708 LT QCP BNEBLLAWVWEEZE X b TE
7o & TAWEE, ZEM KRR FRIE ORI 75 A IE 2 A 3 2 BEEPEIR CeRheGes 72 EIZIWCHRRENE
QCP OFEBNHE SN TWD, ZDHRDOWIFETIEL, 22 MBS FRE O R 2358 B QCP D FEBLZ A T]
KThHDEDOHBNPIEE SN,

I THAIL, ZOHEROMEE L SR QCP THIN D L IR S 5 REWMEDOIRE Z HAYIZ, ZE[H]
SCER PR DR AL 72 R 7 e b B4 CeMgPd (X 1, ZE[EIEE P62m) (21 H Uiz, AGEETIX, #10 TIERLIC
F%Eh U7z B LR 2 -l T CeMgPd 23t ER CTH D Z L 2L L2 &, £ L TES FTOH
TED D FRBENE QCP A RRE LIfERIC O W TRET 5,
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Mt r o — X045 FRIAKRHESICBET 5%

Rl Hegst !, TR0 T, ek AR

PN BB IER RTERRE AN HIBRBE R,
PRIKEREE « BB 54T, ° AFIJE EEBR B A e
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BIRD 50-58%% 5 5 FEE TR ThY P, Z0OFHE OH
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PHED LT Y, ZOMRICBWTEERHREE | OH s

(BT D8I Ho0 AT TV RV, £ 2 TABIETIE,  Fig.1 Chemical structure of cellulose acetate
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IR E IR A e 7 ~ B L ORI kA2 HW T, I groups (indicated as R in the figure).

OH i IR B A O B Bk & 70 781 AR DO IREN 2 BLUZ SKBeT 2 300 em™ BL T ORI Ffiik Yz s
¥ % Cellulose & CA O b7 B AR IR O IR 8 £ 77, CA O TR AIC OV TR L7z,

K. Zhang et al., Cellulose, 2011, 18, 995, 2)i= BF {25, #K/ \FHilhat, 2013, 67, 43, 3)E. Reese, Ind. Eng. Chem.,
1957, 49, 89, 4)G. Gadaleta et al., Chem. Eng. J., 2023, 462, 142301, S)yPE &3, @01, 2024, 73, 267
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VEARRGER, MBS TR, 2R - B G IR ERA - JEHEE T

DG F-ITE s R, 1987 21T D.L.Cox %2 L 0 BERAVICIRIE SN BIE TH V [1,2], A HHEEN
BH-3 2@ H ORI L1320 | BuE A HE L REE T L ORI AFERICER T 2#ELE LT
STV D, L L, ZOEFIIRE TP & TuZeuny, J14F, Yamane 2512 K0 Y «PridrZngg
RIZBWTHAY A F ORI ERRICOWNTHREDR 2 SN[3]. TOWEBH LN 52odh D,

ARFFE T, Y14PrCo2Znyg (x=0.05,0.15 )& %5212, Co-NMR #E% 7= A

E LA TAERIEE Ty 2 E L. B A R oI O BRI £ 1T - 7 é}%%AE§R§
YCoZny T UT\T BHREICRAFET —E A RS 2 EBHRENTOD—FH 54w N
[4], ARSI L= Prs, 15% % CHRABR THAT 5 = L imote, TOf 2 0 ere
HHNE, MRETERARIC L5 b0 L LTRRTE 5, e
[1] D. L. Cox, Phys. Rev. Lett. 59, 1240 (1987) L PrISURO /1T DI A

[2] D. L. Cox and A. Zawadowski, Adv. Phys. 47, 599 (1998)

[3]Y. Yamane, T. Onimaru, Y. Shimura, S. Tsuda, K. Umeo, and T. Takabatake, Phys. Rev. B 111, 155104 (2025)
[4] T. Kubo, A. Sasaki, K. Murooka, H. Kotegawa, R. Yamamoto, T. Onimaru and H. tou, J. Phys. Soc. Jpn. 94,
083706 (2024)
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EFRAEVREFINDIEFNRNBEE ICIRN2HMERIL. IHLYEORELVBFINTE Y
BHBEATH D, Fex P H CoHisNCuBry b ZD—2TH Y | Cu>' B 2 RO IROKE T 2T L[1].
D - MiFROFHAERORE INEWVE WD R E RS, £/, B et et
B & B RO M BRI D EARIFAR & 2 B2 % 0 v 7 & OB T7-5 A B
FAEGERIALE T D728, Twv=2K T2 R LN b H K& 72
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MHEZDOX Y v 7ORFERHRDLZETHD, X1 T, 180K I 5
50 g EMZAL L (L ORREDEIX ¥ v T OFIEE B LTV D, 2ot 15;(1560 255
[1] T. Hong e al., Nat. Phys. 13, 638 (2017). 1 140GHz - 240GHz
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v A 7 AT, Bl | OBE AL A—T D e e

TN AT b D EER L, 2028 272> 7, Fig. 1. Schematic view of the observation system
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FIC 14T % CORPITIT o 72, BEEBICE LT, THK21ICHELS 5 ol
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[1] R. Uda et al., AIP Advances 13, 0253111 (2023). H(T)

[2] N. Nakagawa et al., Int. J. Infrared and MMW 19, 167 (1998). Fig.2 Frequency-field diagram at
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FHIRFEEZ R L TR0 [1], Cu? 1 A > M O A BAER I 1358 IEME & KRN D 2 FifEH 5 k%z
v [2], AV T TR ML —va VOFIEREIFE SN TV D, AIFETIE, CusNbOs DEECIRTE
WTHIAR D 72 DI AR B2 VW CoL R 3 ESR JIE
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[1] R. D. Johnson et al, Phys. Rev. Lett. 107, 137205 (2011)

NV»OA.

[2] Z.-L. Li et al., Phys. Rev. B 86, 174401 (2012) 1 ..‘ — %O % |8
[3] M. Motokawa et al., Int. J. IRMMW 12, 149 (1991) a Cu(1) Cu(2) Cu-Ochain
[4] S. Kimura ef al., Int. J. IRMMW 17, 833 (1996) 1 : CusNbyOg D7 p G
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Fig.1 Raman mapping images of P(SHB) and P(3HB-co-4HB)

%%m%b£7574%®WM#6A%ﬁW%ﬂﬁﬁé’&%EEﬂﬂ%ﬂﬁﬁﬁﬁﬁﬁ%ﬂﬁﬁ&
)& L7z, Figl & C=0 ffaRENEL 2 H W o o BRI B 24 0 2L OfiaE 2 £+ 7~
<~ v BV Z (100 pmx100 pm)Z <Y, BB PGHB) Y o /LA, FE¢S P(BHB-co-4HB) 7 /L I %o
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WMBF T EDRA BN E T f_o F 7=, B#EFH% N,N-Dimethylformamide
LT MRE I a~ N7 T 7 0 —IZX 0, USRI G5 T 8BRG D
B 4, AEEAE TBAMEE (SEM) XD ERROENBIE ST Z &
ST AR =R L TS Z VRS- (Fig. 1), Fix DOF T L
TFAMEBEMGEET, Bo1rRY ~—%Zk S, M ao ki X vEE
s 2 LS FRY~—HkOay RPN &b, 85T

SRAMY TR ~— 3B E LR E OME LA HREINRF 704 VR ‘ N

Fig. 1) SEM image of the obtained
RY 7 —ICHHANFHER I TS AREMEZ ST LT, product by addition condensation of

[1] E. Yashima et al., Chem. Rev., 116, 13752 (2016). 2,3-Qimethylhydroquinone in a'cid
condition, followed by reduction

with ascorbic acid
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T UvaEERAWER)IF LU I UR—FD
T K T D A4 43 2 D FE i

INIEE, EREE
AT EEREE AR W ElaE  ARBRESHIK

7T ATy OBRBEARIKBO 2D\ 2 AT v 7 3R ST o
BY, RUTFL P27 v F— NPES; Fig )iZED—>Th b, PES IZ=F To 0
o n

Vo7 a— b antBERZ AT LT 5 ETEKRINDIREER Y = A

TITHY . A TIL PES OJIZKHF TOLRIZIS T DRI D200y Fig. 1. Chemical
FHEHAEEROEBE T~~~ B I Lo CatifbT 22 2 AN E Lo, structure of PES
Fig2 |[Z PES DK DT~ ~ v B 7 EgZ/RT, EBA C=0 iz Week 0 Week 4

Wb, TR MR T, C=0 MFFREENTIE, A (L T %m?%’f."
FLTHY . SO LERE A 72 2 & . Ry O it e, &)
2, REOISRAMLEDIE F LI 252 00, MEREORCIA TIME ey -
TR FIZSH T 2 B EFTS B, S, RIS TT BT 7 A4 mﬁﬁ%%%q:;
DA TR TR ~DFEHIC £ D FEEEN T 4 L A EF IR L5 %lggggg
BN 4y TR LA 8 & A 7 5 BT EAET B b D L B2 bILD, images of PES films
o T4 ARFENCERGIVER L. BRI D5 T C=0 Ho i & [ B R B

3 & g
Raman Shift/cm™' Intensity ratio

C25
IREBFEESHRIBC LB AKERT D FO
KFFATFTI 7 ZAOBEERFEICEST S5

Yang Cao
HREARFFERHE AT L 2 K

BUKPER 7 FIXBUKIEE BRI & BUKMEE D DRERL S, AKPFIET D8R TR+ & K+ & OBHER
FHEAERIC X0 KFROBFEEN BRI OIS AFHEICBE 525 B2 005, FFo, EREsTTh o
2R IR, KRN & BRI SRR REFE B A 1 = X L L BRI BT 5 T & DiEam S AL TV D 0L ARSI
HTEEEE AT 2ERETFThHRY E=rvrl Ko (PVP) OKFUREEIZAE B L, Ko+ OEMFERM
BLOESFOEEEEIRENCET 2 E RN EEND T T XA~V Y NG T T~V FEIRIC D72 5 A6
BOHMEE T 72, RSO FEIH Y 2 2 b—y 3 U2 Lo THIE ALY MLV OFEEL & BERAVFRNT 258
Frlze ARFKIC X DARABL DR ERICHEVERES 7 P L. 7T 7~ Y O m s+ OIREIE— N &M
TERT 28725 Lz, TOREREIRICY LT BOKIS A F I 7 AL ORMERIZOW Tk L7,

EBIZ, PVP L H I BEDKRMEA T I 7 ADENZ RS 5720, MEDHKRL LR LETVREL
TRV T I BRICHER Lic, WY 708 X R (PGA) 1E S 2R 5 (CHIE T E DR ZFF> 2 LD,
RT2 D ZYHREEDIKINZ A F X7 AT G52 2588 %, PIEFBELINE &G D8 TRE LT,

[1] N. Yamamoto, K. Ohta, A. Tamura, K. Tominaga, J. Phys. Chem. B, 2016, 120, 4743—4755.
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Mechanistic insights on the terahertz absorption origin of edge-

oxidized graphene oxide/polyethylene composites

Al Jerome A. Magsino
Graduate School of Science, Department of Chemistry

The terahertz (THz) absorption of graphene and related compounds is often correlated to free-carrier
transport from the extended conjugation of m-networks in their structure, which is temperature-dependent [1].
Interestingly, edge-oxidized graphene oxide in polyethylene matrix (GO/PE) showed a featureless, temperature-
independent absorption spectrum from 83 K to 293 K in the 0.2 to 2.0 THz region, which served as the motivation
to probe deeper into the origin of its absorption mechanism. Decarboxylated GO in PE exhibited temperature-
independent absorption with higher absorption intensity than untreated GO, ruling out polar vibrational modes and
transport-based mechanisms. The THz absorption was also found to be insensitive to pellet density, suggesting
that interflake GO interactions are not major contributors to the absorption. A non-linear scaling of absorption
with GO content was also observed, indicating that the absorption is not dominated by graphitic vibrational
modes. Complex conductivity data of GO/PE fitted well with the complex power law, which is a signature of a
universal dielectric response. All results lean towards the interpretation that the THz absorption is most likely
governed by non-resonant collective polarization of w-electrons trapped in a highly disordered graphene structure.

[1] Kumar, P. Silhavik, M., Parida, M.R., Nemec, H., Cervenka, J., and KuZel, P. Nanoscale Adv., 2023, 5, 2933
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FRBRREHE AR UNiyB D B REMEIRE R KRR EB D
UB_NMR (T Xk BHF%2
AR, Bt |, BRELESE Y, NF)IME !, BN L EFSE
ARHSERE 2, EHAKIKE 3, ARREESS, fPFRE 3, 293, FARK3
VI E KK e B IE Rl e sk
ZHINKZERI FEEEME v £ —, 3SHILKY: @M EFZET

7 7 v RLAY UNB 13254] P6/mmm &% 2 5N T 728, T, AT AL 2Ic OFAZES
g Cmem FHEDH 1L 7o T 3 [1,2], BT Tn=20.4K T 2/3 ® U 2 F v 4 XK@ %
R & N3], 2023 4FIT i Tishitobi & K.Hattori &I & W PUMGTHEBEZ &L 74 74—k
T 5B D AT REME T8 & LT B [4], ABFZE C i, A REM: - SORIEIEIRBED "B-NMR 2% 2 b L%
FIUINEEY 2.5T, 6T, 8T @ be [ MNAERTFEIE IC & 0 i~ BIREE L AT 2 iam L T <,

[1] S.A. M. Mentink et al. , Physica (Amsterdam) 186-188, 270 (1993).
[2] S.A. M. Mentink et al., Phys. Rev. Lett. 73 1031 (1994).

[3] S.A. M. Mentink et al., Phys. Rev. B 51,11567 (1995).

[4] T.Ishitobi and K.Hattori, Phys. Rev. B 107, 104413 (2023).
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KegmitE kD AHE Z 73 NbMnP ® B# )R

)RR RS 2 AR . IR A FJINE
VRS FERE ERTRRAR A B R R 2 BRSO R L R R B R ARk - E

SNERE S 70 U CRAET 2 RE AR — A RIRAHE)TE b < MR A OBG ThH 5 L BT,
L 7» L4 SOMBEMERE 1S 22 TR &3 2 —ERO MR T & a4 2 AHE 238Ul STl D [1,2],
BB E NDMnP & 2 D—2>Tdh 5H[3,4], AFEFK TIZ, NbMnP @ Mn ¥ 1 FD—#% Fe & Crili&
LB AFRL . T OYIEO B bW+ %,

FE 9 Fel0%(E#1 L 72 NbMnP Bkt 2 PR L2 ME L7 & 2 A, BRIEEOR T A8l sz
O, Fx I Mn YA k& Fell 20%. 40%, 60%. 80%(EH# L 7= Ziftdtalkbt 2 /ERT 5 Z &L Tentho
R AERL . BRI K DZOBNEHE LT, 72, Cr & 20%. 40% B L 7= ZH5 a0
BT HREBROIE Z1TVY, Fe B L OFEWEZH LI LT,

[1] S. Nakatsuji et al., Nature 527, 212 (2015).

[2] N. Kiyohara et al., Phys. Rev. Appli. 5, 064009 (2016)
[3] H. Kotegawa et al., npj Quantum Mater. 8, 56 (2023)
[4]Y. Arai et al., J. Phys. Soc. Jpn. 93, 063702 (2024)
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CYB561D2 # W= BE IS

GBTHEELFOX¥ U X7 BOHREF

W IR, AR 7223, ORK k4
L i S i T Y S e N Zf?éﬁ SPrlng 8, 3 JL U RRE « B, 4 4= KBE - B
SHFK - 37+ b

¥ 7 vk bsgD2 (CYB561D2) 1%, b MEEIIHIES 7 101F6 (2 7zanewm ¥/Tt¥ilﬂwtzh

HERaEE

LoTa—FFansd/MakRREEs2 o R_X7ETHD, v h7r A p%
by 77 2 V=BT H DX LRI EE, MERCFET DT :
AT RN 2 DD hTUANLZEI U CONRNEICFET S
Fe’ ICE T Z#EE L, FDIREILEITI ZEDNPLNITR>TND
(Fig. 1), L22L., ZOEHREOFEMBEIIH 502> T
W2V, ARBIFSE IR AR R 73 R[] 43 Fi 50 Y5 o0 I BE R A i
FrickoTITESZ EICEBL, TAaALEVEEORDY I

I L > TEAEABL L. Fe® BT e/ if i B 1t
HARIZ X B CYB61D2 DR A RAVERi ATV D, AR A X ! y
— Gk, TR TGRSR 0 R L7 RAR O REL kS Fe'*  Fe™

W LU SRR TAE O IIE SOV CRMATT D0 s Aok 2 01 i
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Ce;PtGes DHFEHER E K MEMEBERKROEER—LZE

FATHBRIK Y Wk A L ERC N MR 2 A2 NFIE !
VERSAREZERY  WEESAEEE MR ATHIERR, 2= LR - T

KK, W FICBWTHHN CEX AR — VRN E oG ThHo THHEHTE A2 e13H D, TNE R
VR LD REC B R — VS RIS DAY, UTAE, IO B R SO A &
HOMETHRER—ADEPBRIND Z L0y TE T,

BT, fEAREAEY Ce2CuGes. CerPdGes 78 B R — VR B A k3 2 L BT 72~ 72 [1], CeaCuGes
I b HCHERTE — AV MDA T2 SROGRBEMEAE G 2 B D | ¢ BT ISP 0 iR oy 2 R0, & O i
PERR Y S ERIR & 72 o CTRER—ABDRN/EL S EEBEZ LN TV S, SEOHSE T T=
BT D FHME CeaPtGes 18 Th=9.2K T_FFE DK 7 F iR 2 Ff o :
AIREPEAS @Y, HLAE AR ERL OIS 1T 220, :

A, CerPtGes DEAER A E LT 7T v 7 ABECIERT 5 = LIl L, ,
(LS AT 1 CeaCuGes & [ LZERIBETH 5 = & b 4yhotz, M1 LY, :

Py tucem)

N LFTIEAR— AR RICE 2T U AR L, Voo R R —1%)
BB LT, F7-. BEAR—/REE D CeaCuGes DKL SR CeaPdGes

DHEDED BRIV LR TET, £, PUETEHFERORE E2BE 2 B
T, SRS L OSSR RN T 5. 1

Ce2PtGes

[1] H. Kotegawa et al., Phys. Rev. Lett. 133,106301(2024). S Tk — LR

[2] A. M. Strydom et al., J. Mag. Mat. Mat. 283, 181 (2004)
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FZEORICEIBARVZF LA I VUAEIRDBIR) 2 E)
AR
VERERR R, R R (LR

BT XTIV INGT T~V T2 D IR Kk DOE BRI D
HUCHIYS T 5, T72b5, ZOBROBEFEEALY ML OB S LN’
L0 KOEMRE R ZRRD 2 ENTE D, KEROEREFE
ALY hL%& Debye MUBIMEEIC L 0 RHT9 5 & FRAREE ORI
BZED /T A =L PFHILF AT I 7 ATODWTERMNZEHEMETITD  Fig. 1 Structure of polyethylenimine
ZENTED, AFETIERENCAR Y =F L oA 2 (PENKIRIK 2%
O, 100MHz 725 2.5 THz |28 L SERFHER AT ML EPRIE(5-30 wt%) & IEE(5-50 °C) % 22 b & #C
WIE L7z, PELIUKIEMESE T O—FETH D | AR O AR ENMLOKEM S S T L 0 iR 2
NG I TWD[1], Z D PEI AKEHR OREFIRE O 58\ EEAR N & 0 TR 5 Z E R Z D
WRO—2>OBEMNTHD, WESNEEREFBELRALZ UL, UTORSOfMELTHLDLTZ LN
T& 72, 1. $t GHz X W {ERHEEOF B S LD A A AREIZ L Bk Gy, 2. #1010 GHz fHTic ¥ — 2 & §F
O, EIKOEMPZREFE E B 2 LDy, 3. 3 THz (I — 27 2855, KOKFBRREEF v
T —27 OO XICHEKT DO (IRBEIZOA T D), 4. $ 10 THz (iEic B —727 8>, 1/
RENZ K DRy, 2D DORSr DIREER L ONRERIFIEIC OV TR T 5,
[1] N. Shinyashiki ez al. J. Phys. Chem. B. 1998, 102(17), p. 3249-3251.

,_|2N/\/N\/\N,_;2

40



C32

NRE—bETNVEIZB T 2ERKEIZ BV
P& X7 B D45y Bk

AL ' ARdEE— 2

VESEORSER R LATHIEREE  AEAERERI R, PAREK - N AT T TR v 2 —

AR DS L R T B 1X Y 7 RSO B ik I/‘T\/W'r HEHEREDH DD DHAEMBRICBWTE
T BN D K R EORRE A R T 572 D11, AR VRS 2 RFF L 72 F E 08k, 12
T D8I RO BN D, L., 1EkD5 %&mfibib IEMESME R, Y T BEARRD
HE-CHEEDN DN D WO BENH -T2, £ 2T, IFE TS XV EBEOENT= 77 » hA—
LE LT, XFHIRE 7 (SLB)  TOBEHANOBRNER S TW5b, SLB IINEE 4 15k
R TR A A L $¢ﬁ®%L%$E%EM¢5%TWﬁELff<ﬂ%éhfﬁto%ﬁi_
NHORHEEFIA L, SLB EICELZMA 5 Z & T, FEEM - BUKMESME T ORIy 2 /0B, IfE T
HZEMARETH B, AT TIE, KU ~—FEFHIC L > THIFR S 7z K Ei kwf AR E R &
OIS &2 v 7 ' OBRIKE 8t E B9,
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ARG FREEZDODI LEBEEOCBEREBHEANAM LT v

T AEE 2
VREEDFER EERIERE SRR, P AT STV E R v 2 —

7NVERABE EELFIAVENLE N AF 9 T2HE B RS
R D 2 v 7 R 2RI
T ESA9 S nm OFEIEISE 57t ks ko
IS LT D ERE R AL ATy T IRERER e

B L C&/, KV VT 7 40— HNT
A LR Y ~—J5EE (k) &
FLAE L CTHWT, g XA ERm #
OENHS (BRER) L5 Hoi
NEFORBMEISEN (KbRe) %% p
5 U702, RFEFRTIE, ERRMIRIBEO g S— 8 |
WE bR 7o M 2 BT D 7=, TiEhE Time [min]

TSRO (B - RiE) RBEIR A2 7 b X ONSEEO B OB W THET 5, 7=
FIAEE BFAAEDY ITE T, BB EEOT-H T % HM LT R I R S,

[1] Tamura, et al., Langmuir, 2019. [2] Tanimoto, Yamada, Fujii, et al., Langmuir, 2025.

__Time [min]
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of DOPC/DOPC-elhyI
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e
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AIHBEY TH b~ FRBICBT 2K HFOKEL

JRHTE, FERE—. /Nl
JEEETTERE L RTHIEREE  BIRAE R R

AARD h~ NMEFEED 9B 14% I IMEFEE SR ST b, TDIEE A EITRBEYE 2RI Ui
TH Y., LED EDO N THFAR O TEAFEIZRHILTOS[1][2], LA LESOSKIE EFRICEIVE
FOEMER MY MRS 725> TR Y . PAHNY) TI5IIE ORFBRO—D LR SN D, £
ZCAMEITZEAN T HEREIC L 2ENE S FEERS IO a vy &8 &0M B2 BIE L, XE&M4OmE
ZiTo7z, ¥£7-, LED FTO b~ MEECTIE, FEICRE M 02s 4 U5 E8ES Th 2 KIED S
FENFRE & 72 B [3], AMFIETITAKVBIED T AT DR OFELZH LN L, ENERT 505
HERET H, BEAT — VO TIE, KIEOREEN RS 3 LR L7, % 25 BHE
TOBFEmMNCBW T, RELEOENREINT 2 & AKVEESEIELT 2ERICH 0 . I L - TixksE
DBEFS LTz, — 1 CHEXSC UV-B X &M 7256 I KIERE 38 BICIfl S i, et CliimigEo
b L HiEARES Ol ZAUTAN—RADR LT THEEHC BT, FELVEWEE S
R %o ETEMBICHFONOLRELZEGOTNRAFMET CAETSIEDL Z LITE D, BIEBE R QUL A
B BIEMm STz, RENEE TORAT—UTlE, BEXOFEW b~ M &2 57-%, LED YR %
MEST AN ALE L 7o B E 2 5 LTz, T OREE TORELIZR N T, @ S HRONERFOHIEIZ LY |
BEEN D DIAAEY O RFHLR A FE L, REMONT O 28HETE D2HEM 2 A7,

[1] BAIKFER, 2022, [2] —MAERIE N B AN R 25 23, 2023. [3] Miyama, 2023.

DO1
TV A ORRAOREEID D AT Sk

WP H 1 B E ' Nicola Schmidt?, Tony Heitkam?, Stefan Wanke*, TiT)7 {# 1

PARPE BRI AR AMBRES L WEATERE, 27—~ TRRE, 3 B o
VTR, =T R

7 WA @ (Hydrangea)l 3% < OMfiflia &7, AARSLHEZFE L THOARMEMEY TH 5, £ LB LIZAA
L. BEEE LTHOHBER @, 7O A BEISRAVELFH L, Th &R, BEr(@2n=36, 30, 34)
SOANEENE4 5K, 6 (51872 EOBIBIZEREL R L T, LinL, 7 VWA BICET 2 aiEM 2Bz %
BRYEDFRATHIFEIL 2 THOIATOR T I o Tz,

ARBFFETIE, BB 7 DA X JREMORZR 2 TROT %A /R0, REaEETR o, &
7 IR % 9ERE L. RepeatExplorer2 7 72 U B — M — AfEWT 21T o7, £ OFEFRIZL Y | 12 FEOKAEHEL
I (TRVZFE L., 7 V%A BIZBIT HBEHZHEEICONWTER LT,

6 FEDT UV A OYLERBIEOFER., A ARICBAET 5V 7 VW A (Hydrangea yesoensis) DR E D 5248 T B Ys
B OYERWT N FET 5 Z E PR fER SN2, £ 2 C, U B — h—AfifHT CRIE L7 TR BLFIIZ DV T
HEH KD DNA % 72 E & PCR(QPCR) it 21T -7z, T ORER, =V 7 U0 A R 72 TRO2 &8 B ¢
FARDFTER & BT 2 RN R ENT, TNUODRERNL, TUHABICB TS5 A7 5N TR AL
HI. B YARDIFAEDZAENE & OBMRMEDRB S, S%OT VA 7 ) AR EHEEIR ORI E T 25
RGBT,
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ZHBREEYT Y FABRERERKIS OB

HIASZIN 20 L ERAT 2, ik !
VRREEWTIER) - R BRER A R, 2 AR AT AR R

[#557] 2-t P REFM bW S Y FABIIH RS RTREKCTH 5721 TR, AmiEEY
BICOIES ADNDEH TH D, £ D bIVEKRIREEIEIT, Kolbe-Schmitt SUGMN & FHEN D TV
V&R 7 = /XY RO ALIRBIZE D INVEARXF I AT H S, FIFIEITE-BHNLHRIE=T A K
KL AT =T v T LB < RISASHERT 2 7204 U F D TR K S FIA Sh T
Do LinL, MFEEEFEERMEEET 2O CRISARBOMME « BREBT 572010, BIKIERROY
AR - RS A N A BT B, MR, ARICEBETA—AERINT S 2 EIc kD, IEETE
LEIETY Y FAREA G NS T & EFIEOATRRNCB N TRE LTS, Lo LR AR
ORI LT L b E XS 2P, W S

LRI —EHIRY B 5 = & AR TH - T, § co

] fx R ofRE, “hETHIWAE LR C}R - “kﬁ}a

185°C,2h

75‘, 1&ﬂ2$ L: 2: é: i D T A f: %g W—- iO‘ A T %) 2':/£ %i@ﬁﬁ M inexpensive reagents W easy-to-recover reagent

—é— HIEINTE fio ES 7Li, < Oﬁ’@%ﬁ%@iﬁ*ﬁjﬂaﬁ@ =y B ambient CO, pressure W broad scope
{%‘I‘i%g/\ Ty Zf_i‘{f 7535@)5@ EJ“HE"C HAHZ L Zﬁ‘;{é” ST, W scalable w/o danger W column-free total synthesis

H application to complex bioactive substances

(5% k]
[1] Lindsey, A. S.; Jeskey, H. The Kolbe-Schmitt Reaction. Chem. Rev., 1957, 57, 583-620.

[2] WA, LEAEH, ZEERE FF7 a7 0 T8 2024, 2024 4 12 A 24 H; B1S.

[3] PCT/JP2025/035635, 571 B — & R U Eeo bl 7k, ZiEmE, 1L BRFH], 1WA, 2025 4 10

H 8 B EBRFFT g

D03
VFUuLXL—rHHEZFIHLEED

MERIRT -Trost R P NALK G D BE 3%
FF%Ir 12, Vy M. Dong?, =ik !

VEREETIERL - AEABERERN A, 2 ERTERE, ST A V=T RT3 AR

T XL, BRRERTEETH D720 TR, BRORRMIR LN EETH LT, &
DAL ERRITE ANATON TE T2, LN LB SLZOAMIL, 2RO ERERD 20 LIELITE
R7pa A N&2ET 5, ZUIHEEHFICEE D 2 KEBEON, FEONE CERICT VX ubd 5 F
EORZITER LTS, HAFARIZEBWT MFE-Lixr—h| BIO® XU - Pd] FREIEZ I
U 7o M1 72 7R MR 12 5 < BE DA E SRR A 7 L 2 AL IOS 2 BRFE L 72,

PEHER L HER UL n ) 2B L L, LIOHH,0 2k, Wit T 0 h-Vv 7 a~F L
RAT 4 7745 (PAd(OAc)/deypb) Zfilift: LC, 14-0A4 XY M 80 °C TG EITH T2, £ D
FER, KIS DE ) N VAR K 95% IR, SERREERRETROND Z L2 R LT,

o
Y™—""_(OH),

HO X By, e L
— (ulpaY)— ) SR ™——29Q_(oH)
are T U A e

43 examples

Li-chelation n-benzyl-Pd
up to 95% yield and >99:1 dr
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< T RX VT LAOBBBBMILIZ LD ERTUNVERR
ITHEAS 12, Rt 3, k!
VEEEERFSE R « AmARRE RN R 2R AT, 3 KRBT R K B R R
HE - H] X DUTEMESE D ORI FOEHYWEICE ENDIEERFRK TH S, 4
WFZEEE Tl Na Bkl 7 29 I S B 7= Na 0k 2 = osxa 7 oAb v osg el — &4k
R0, ZRRRERCUVEAZNRENICAMR TE 5 FEZ ¥ L7 [Kang, B.; Imamura, T.; Satoh, T.
Tetrahedron Green Chem. 2024, 4,100052], ASBUSIZHIER FIZEEIC/EET D Na WA 7217 TR, =
ICCHEFNTHEITT 2 0O FIERH 5, LA L Na S ERICIT i EmMcd 27210 Tlide <, &
b‘iiz’)) LHZERF DK EINT D E L BT, BRRFR 7R RO RIZ L DIEHEDOIE T &V 9 REDR H
b, FZTCAMZETIE, 29 LEEMED2WREREE L TESF CTL Y LZeTEM Mg DR—/LI )L
K DB OO LIZ S S < B IEDBIRE Z B & LT,
[#EFR-FPEIEABRFORBE 1 BYEO VL7 a2 Rizx L 0.60

Mg powder (0.60 eq.) O
Br —_—
U Mg By, 1.1 % B> THF Flita v, iR — v % e, )

5 mL jar (stainless)
& 5 ‘é‘ é %1¢,@ L’:‘/\\\ :/T\/\\/l/%%j( 8%LIR$,GAE§.¢G‘ g{ }Z) : & %Eﬂﬂ 4.0 mmol ]Obgrnmkﬂfn”g(s(?(;n}-liez)m up to 78% yield

Utee ARSI T 5 5ot T 5 AMIETH 5, BIEILER £ wopsaccen  wowprice
B easy reaction operation H safe in air
BB &L blc, BEEARHOEK LT TV, e

D05
RUVNMVNRFB-BRREEESOETCHEAEZ I L

NPT RY U LD E R
AN IS ST
RSERIGERL ARSI, MR, KBRS R

RV BREONREARIEIL, NPT A ROBILIHAEZR D IRF-~a 7 UG OB,
BIOTAXAT L= BT X UMD T 7 h oAb Th D, HAHFIEE LT ULT v
XL T—T VDK Ea??FAODEﬁE’JEﬁ}”%%XE) HLOIFENIHTH DL OD, FOEANFIEIZ 4

BB STV R, Fexid, TR TLAZHWTRUUALT AT LT —T )L DRB-REREE DRI
EI’JF%?JE”;U? FTET, XUV FT N U LEPNRERRSAERT HEMEL T L EbIT, xR

KRETHE OIS EBRT LTz, ZO—#HOKGE, p-A V7B ENLR UV ATFINT—T )L EETT )b
FHEELTT Mo Ru7 7 T Tola. MIMEOIERITIHREICE £ o7, B & iAo
et E T o7c & ZTANHEIFTE LM E L7, FEE, AR X —IC TR A HEPEF L OSRE 1Al H
FPH & OO T 5,

@ OR addltlve ‘
solvent o °C,1h
0°C,1h
32 example, up to 82%
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FRREBIFIEIC X 5 F BB R RHEE ORA A

AUE: PRS-
LS A S TP AAREIIEE v B — - 4y TIRBRE S

e - HAY] Fx 1, Rho-family (K57 1 & G EHICE T 5 RAC OAFZEIEFE T, RAC IZ LV 5
ENDFHR Ny 743 F & LT GSPTL (Gl to S phase transition 1) Z[FE L7z, HIZ, v U AE
T V& FWT, GSPT1 OFBUK FIZ L D MIBEZ O 7 U 24— 23l e OB AR O s ] &
i EOEFWIMIER 2 8E L7z, GSPT1 ITAIREWIEED 2722 53, EEAFFRKEEICEE 51 TH
&5 (B4 eukaryotic releasing factor 3a: eRF3a), AHFZE Tld, MHREB IR O H HLIBHIERIF M T
RAC-GSPT1 > 7" VD Tt sy 1 D [RIE & Z 3 5 OIRFARR) & LT O RIREME & R L7,
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[£%2 - B¥] RAC-GSPT1 ¥ 7 F/VHD Fiisy 113, M B IEIEIREESEBI R O FHIRRIZEN & LTH
BLEZ BN, 5%, AL CTRE LI BEMIEN S T2 oW, MRBIEED 70 b P IERIC I
L EERE DR L MHRB IR DR « B - RIS KT TREB L LN LTI TETH D,
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ZHIITENOBBE L =R X —HIROWSL A NETH D, AR TIE, Wittm Lo-olc, K%
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a) Ind. Eng. Chem. 1953, 45, 404. b) Angew. Chem. Int. Ed. 2023, 62, ¢202304720. c) Synthesis 2021, 53, 3180.
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