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Development of novel chemogenetic tools for in vivo cell manipulation
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In this work, we aimed to develop new chemogenetic methods for controlling

cell function in vivo. We pursued two approaches. In the first approach, we focused on engineering a
drug-responsive localization-switching domain, which is localized in the cytoplasm in the absence
of a drug but translocates to the inner leaflet of the plasma membrane in the presence of a drug.
This project is still ongoing for further optimization. In the second approach, we applied our
original "self-localizing ligand-induced protein translocation (SLIPT)" technique in vivo. We
successfully developed a novel self-localizing ligand and protein tag pair that can be used to
induce the plasma membrane recruitment of tag-fused proteins in cells within living mice. This tool
may provide a powerful new platform for in vivo cell manipulation.

in vivo



B X C—19, F-19—1 Gm)

1. WFERHE S WO 5

~ 7 A7 EOEWDOEO P THITEERE 2 B AR ICEAET 2 EM T, in vivo DAEMBSRCERD
AT = A NFEAO T OFR ) I B & 72 %, T4, CAR-T filaicft& s [HllapEs)
DHETRAEEE XY 7 ¢ L LTHIR SN TR Y IBEAMIEOIEM: % in vivo THEIZa Y kR
— T HHEMOBEBEMLE LB E > TS, 2D X972 “invivo fMIfREE” 2B T 5720120, 1
STHIBNORFED > 7 F N3 100 7 F VR & EIRN T AN &P HIE 3 2 B RS ETh
Do 2L, ZO XD ORI IO TENA TV D,

2. e EM

AT T, ALEW0%EH 2 O CHRIBL OREEE - T6TEZ RN TEET 2 72D DI in
VivoO r BV 2 R T 4 VAV —LERINTAZ EAAME TS, —REOLAEMERHWT, & FS
F 7R MREYE A2 B E RN C BARICHRE - T 5 2 L O TE 2 EEIZR in vivo MR ERA
ERENIT D,

3. WrED ik

XFEXERMANS T FANE PRI EDREBITIC L > THIEICE 5 Z LIZEH L. invivo
THRIE DAL A RFEANINE L TH R B RSEBITEHET 52 L DOTE S in vivo
& R BEAEY — VORRFRIZE MHATE, BARRIZIE, LT O 2 DO¥RS A R L7,

(1) FEANSEMEREAA v F RAA o OAH

AR TIX, BB ORGSR E 7 EOMIBNREZEROEGIZL > THIET s Z LT
5 THEBNSEMREAA v F KAL) ORBLUZE Y AT, invivo TEIZEZ 5 — L& BR%
T 57 DITiE, BERNONEMES FITIIERE T S E T2 T RAAL IR LT
EWVERRME L B CTRAT2EFNEH WS Z ENEETH D, AIZETIZED X ) ZpdkH &
LT, UANVAREIZER LTe, VA NVAIT, v FORRMES FITIEERET. B MERIZIRA
LA NANRT— RTEEEDTAIVAS R BRI EST 5, AFZETIE, U4
VA L FOER LD [T A NVAZ LRI T & LT, TA NV AROIEFLE T T
ITHIIREREZ, VA NVAEEREST D EMIEIRICEITT 5 [3A] (7 A L RZK) JEEMERTEA
A4 v F KAL) ORIBLUZELY FHATZ,

(2) invivo T2 % Z v 37 B Ja eI &8 0 BR %

BxrixonE o, ¥ o7 ERERELEY RIEED T2 R) 2 AN bmgas s oox
7 B JREERERAN TSLIPT) %BH%E LT\ % (Ishida et al. JACS 2013; Nakamura et al. ACS Chem.
Biol. 2020; Sawada et al. Chem Commun. 2022; Suzuki et al. Cell Chem. Biol. 2022 ftt) . ASHEFZE T,
it 9 —o#EIE & LT, SLIPT £l ® in vivo )& Z M LT,

4. WF7EEk R

(1) FEHNSBNEREAA v T R AL > OAIHR

D ™A L A GRERIK) [T LT X v ORI T AR+ 2 - LT
% THKSEMRIEAAL v F RAAL 2| ORIBUCEY MHATS, AR E LTlE, 7/ L RHKD
LR D TANAE NG a2 T T REE RAAL ) ELTHWY, EBIZEDY T R
B RAAL NHEETD TEXTTF R &, THRBECEST2X7F K ey —77 >
TRTFR)| X T HIMETDHI LT LT, VANVAEDIEFIET TIL, VAV REES R
AL EBRERTT RBSTHTHES - EEbT52 L Tilay —577 « > 77T KO
BENHIHISND—F, UANAIENY H o REEA R AL HERT D EREST T R34 n., £
U THilaE % — 77 ¢ > 7 X7 F RORENRREIET 5 GHlREREZRT) &2 HfFL
Too Bl E 72D a2 A NT 7 N ESBWERR L, BEMRE AWM 21T/ >72 2 A, U1 L
AFEDIFEE T CITHIERELZ R L, 7 A L ZEOEHRINZ S U CHlaE~1T1 % 38
BANSEMEREAAL v F RAAL DT "EIATE/DHZENTE, —FH. Bbhiz7a ¥ A
TDa A RNT Y MIBBLEEKFEDN R < PIEPRE CHIRERTE 2 w3 Hilae, v A LA E
T THRENEIE L (EBITEZFET 27-OIEEmBEDO VA NVAEKEETS) My
MNENZ E BRI L, ZOd, BEEICEFRZR L, YIHRECITMRERELZ R L, LVIK
REDOT A NVAEIGE L CHRREZRITE TR Ta L A NI PA~DEILRHIEBEEDTVD,

(2) invivo TIEX 5 # o 37 B JS{ERIBE AW 00 B3
HxiZohETIC, M FRURARFU A (TMP) 238452 & T, Al F—1U —



7Ly MIXT AREEZRTEEMEY H K mPcTMP 2 Bi3 L TV % (Nakamura et al. ACS Chem.
Biol. 2020), ZH & % &, KSDHFR # 7' (eDHFR /L — 7 HEIKIC Lys 75350 6 [H]# 0 3K LKL
FEFEALIZHO) ZMEN MRS =) =7 Ly hARKEICBITSED 2 N TE

% (SLIPT-PM : Suzuki et al. Cell Chem. Biol. 2022), £9°, A SLIPT-PM > A7 A& ZDFE EHWN
T, v U AMEENTO X 7 BREEREEZREF L2 & 2 A, mPeTMP 13~ 7 AEEN TlE4<

BERE L7eWZ VI LTz, 2 2 CARMZE I, RfEMEY Y ROBFHE2HE—/POREL, &
51T KDHFR # 7N h E LR HWMBAMA 5 Z & T, in vivo TD X U237 B S EEN AT RE 7R
Ry ey =7 4 v 7Y —VEZAIRT 5 Z LIRS L2, 2O in vivo A% SLIPT-PM Y —
NERWDHZ LT AEREDOX TGS 7 g T OMBERIT 2 X T~ 7 AOERN THE S
HIEMMTE, ERKXPBK EWolzv 7N T-0OiEM% in vivo T b —)LTEH I &
BIAELT-, o —EORRIX, BIE, S CERERT CTH D,



SLIPT

104

2024

(Terai Kenta)

(20616073)

(16101)




