HEK Y (- Bl

(/é‘ g THEUNIVERSITYOFTOKYO YOKOHAMA CITY UNIVERSITY

Teole—2D7T I ) BERTCEREH/VEBEZEZITEFLRETO L0 LN

1. RBERH
R Bk OO RFRFLETFROER ol 7 55 AREER L5 B 5EAN)
Sk CRRRFERFBRETROIER 0 Filadw 558 REER L0 8 #u%)
L NI BTN R FRF P m ER PR AmERTFHL 3130
e BRI RFERFESAEMER IR AmERTHI %)
Christopher T. Gordon (INSERM;Institut Imagine and Université Paris-Cité #ff9C5)
Jeanne Amiel (INSERM;Institut Imagine and Université Paris-Cité,

Hospital Necker-Enfants Malades F—24 1 —4'—)

2. BEORA VD :

O RN DEBTH D [MEBIEZ(Y O HHEMBIRADIE] Z2nd =2 Mt v AZER
(G & o R BB RRGPCR @O 1 2) BRIEGIOFRIERA = A L% FT NI T A,
HEEE  SFEIYE MD) Y Ial—i g UAERMELTHBILE LT,

OZFIED 1T 2 VERICE > T, ARICBOWTEE TIHFZEAEHAE LAWY T R
B FEATHI L TE FOSERNRIET HZ L AZFFALE LT-, ZFLTED AT =KL,
UH v FREBGEIN BN TWAERNT o 2T ) v 71U By PRI EBE 52, UH
v ROTEBEAZHE LG 2S5 2 L 26N LE LT,

O LI LT e v AR ERDOIRIEMMEIL, %< D GPCR OIFMHLICILBET 5
ABD=ZALEEBEZONET, T7bb, HMlaOY 7 VREEZ S FERZRIETHD
GPCR IZHED X —4 > bD 13 L EZ EDTND Z LD, GPCRIEMAVHEF 2 26/ B
DN LT EITRBEDOT A VO RES BT A EEBEZOLNET,

3. HRYE.

KRB DB REDNRROFRDIEBITINA NS LN TWETR, ZORIEA D =R LDE
I SN TOETA, Al KR RFRLE S AR A B L5 B SR Al 1
HE O D7 —7L  INSERM (7 7 v RENCEEEFAFGERT) | BRI TSR PR PR A
EREFFERL & OLLFERFE T, BTFO LB EEE R A SEL RT = FE Y A
SARRERORIEETFT A LE Le, ZOSEKRZ L X7EIE, ~Y v 7 ZOMBAEIOD 1
DODOT X BOMENE L TEBE & OKRBREGHRDOND ERESEC L OITRD, ~U vy
7 ADHRASMU D VU 7 2 REEGEHNLOMEE B A 5. % | Bl 7odRE 2 181572 Z L 3D
F L7, b MADEREEBORIEREICONT, BETHEY UV ASLKHOER R L A— —a
Ea—H—2HWBGmARE O F<MHAGDOE TEM TE RO &0 £ L,

4. RENE

FxlzonEzc, =RV U1 (ED oy FEY v AZEE (ETAR) OBEGZE
VR EY, = REY 11— R v ASEERS 7 VBRI A E L
T, HEEEE ORI OTRICEE TH 5 2 &, FCHEEE PRI TIE, = Rk
VY7 F IV SEAETIR T DIx6/6 OFFE A LT RS FHARET 5 2 L EWSMCLTEE



Lize —J7. 2NV DR I—/NRIERED Jeanne Amiel F— 24 Y — & — 5 ORF2E 7 v — 71X,
HIr, Bl OBRERFECHE A R~ [MEBEL M O BHEEE R RE] OREFOHIZ, =
RV AZHRO VLR  GoA, 7T JBTIIINZ I VNG Y DU ~DER
(E303K) »dnHZ tamiMy—r o —ETCRIHLELE (K1) ., 22T, KYicZ
NoD17 I BEBRPIEORE THLNEHNDO DO, B hEe2<FAL1T7I /%
2T 2 Hi>~ 7 2% CRISPR/CAS ZHWTERL L= & 2 A, BAORER ., LEE O
FEReR s BEREAHER S 2 B/ VB OBRERAFER SN E Lz (K2) , RS, Fex 3LIET
WME Loy FEY CASZERYI29F 2R (Fuiohb 7 2= 7T 7= ~0OE5R) JEf]
DET <7 AL, b MEFIZEE LA E303K A~ 2 LIZIFEEOFIAZ R LE L
77

ZOEFEOREIL, = Fe Y v E BRI EBICRBL S~ U A0 EFEEIC
HlCnbZ b, = e o 7 VORBERER CHL ML Z X F Lo, BAEH
DOFER EFAIC 2 DT E B E2 U R Y V-3 B L TCWETN, = Kk -
SITERTIT= Y FEV VAZKRIZIZEALLHESG LE A, 2T, [V FEBEUV VAR
REOERIZL ST RV -3 ERATDHLEIIC -T2 EIGRENTE LT, ZOIR
L. CRISPR/CAS TR L7=— RV -3 /v 777 M ko THEREANEEICHE- -
2k (X2 &, BEERMIEORTESSK AR F/-IXYI29F AR O KB o A ZRK
N, = R -3 EOBMEEZES LSREO TRy 7 AN ER L (K18) Z &biE
Hahx Lz (K4) .

TiX, VAV K (2 EEoNSEENT- & ZAI2H 5 E303K, YI29F BRI XD X
AL Ty R -3 0BFMEZBEMIEZ0OTL X 90?2 E303K TliX, 7% I UEED
BUTUADERIZE>TT R VBRSO EM D~ A T ANL T T ANEMWEEZRELLEZT
WHDT, B E DA T UAEERKRFER-EENENT D ENEEESNE L, £ T Nk
V> AZRIEOET Y U 75Tt MD (b FE8 %) vl —vaaE8ALELE
(¥5) o MDY ab—vaid, FUo"VEEEHKTLEF 121 20x L TND5 DI
EONWT=a— b OEEBHREXEZLTT, T XTORFAITMDD NE—FEIZA—/—a
2— A —TCetRTHZLITE ., ZURIEFGFHNOF L 7 A hr—L L~ LOBE)E % Ak
LET, 1T /BT EITRFO 3RITTAEEAENF BN LD T, E303 D7 I/ ERAIEED E D
JiT & EOREFREETHN0, ~U w7 R (E3) BEDL LWEI DEERRmIICHEA T
FT, MD v 2b— a2k, ~U v 7 ZOMBNANIALES 2 E303K LD ~Y »
JAEFERTE L o TRELE L DIT72 0, ZOMa Ml E 2 ERNEmL< 720 F
Lz, ZRUCEY, = FEY -8 BV ASHEIRIT™ETHETREELICS S 2
O, #HFEN LR EEZONET, BB, ET-3+ ETaR 2 ET-3/ETaR O 234512 K &
ML EWVWH ZETT (XK6) , FRRICEET DL, ZREOHFLEOT NY 7 L-KKRT
oA YI2OF ZRTIE (M5) . 727 = 3F a0 OH KA H o @ x#i
DoTebDOTT NG, JAFDOKG T & DKBREE N2 720, KKRT > RN SLRDHDIZE
DETY I FREEENLL I DR m< 720, E303K & [AkRIC=> RE Y -3 1kT
HEFMEN EA LB ONE L (KT

T2 RV URERITT RUF U U2/ R A A R KRREEFEL Y 72 AGPCR
(E4) THH, MaNRONY v 7 ZDEELT B Y 7 A-KKRT v MTOWTIEIEE L T



W5 EEZBNDDT, GPCR ¥ 7T NMREDHIFES® GPCR & Z —7 v k& LIZAIEKIZB W
THERMAZHEATLLEAET,

ABFGEIL, SCERF R AR (16K15254, 19K08534, 22H04991) . Al Jeimih i 2
HME75 y 74— (BINDS) (JP20am0101109, JP22amal121023) . A—/S—= L &°
a—4%— g REAIHINE v 7 Z A (hp200129, hp210172) 72 E ORI L 0 FEhi S
FE LT,

5. RFHEE

MEsE4 - [Journal of Clinical Investigation] (4> 71 At :1H 13 H)

Fm L ¥ A kv . Mandibulofacial dysostosis with alopecia results from gain-of-ETAR
function via allosteric effects on ligand binding

%3 : Yukiko Kurihara*, Toru Ekimoto, Christopher T. Gordon, Yasunobu Uchijima, Ryo
Sugiyama, Taro Kitazawa, Akiyasu Iwase, Risa Kotani, Rieko Asai, Véronique Pingault,

Mitsunori Ikeguchi, Jeanne Amiel, Hiroki Kurihara
DOI %5 : 10.1172/JCI151536

6. FVWEbEE:

HORURSY: RFBRESFRZERE o0 TR/ B B ARG AR B b0 B
bl HFHAA T (KDIEs W& D)

Tel : 03-5841-3498

E-mail : yuki-tky@umin.net

BRI RS TR
Tel : 045-787-2414
E-mail : koho@yokohama-cu.ac.jp

7. FAEEAEN

(#1) = K&V (Endothelin: ET)
TRk Y 77 IV —FET1, 2. 3D 35D ET & ETA. ETB 241K 2 SO HIENS
725, ET-1IXME N2 FREH & T 2 BRI 7T R C, £ OFEEHERITER O —
DT & 2 IENRM: T & M TE OIRIEIE DIV TN D, BRI IS ORI BB 7o E &
Bl Wb, EFERAEKRTIE, ET3 1 ETA B KEZITE A ETEMEL L2V,

(2 VAR
KFEDZRIRIHFRHERT DX VI - XTF RO e, ARIFZEIC BV T,
U RiZ=r REYV U THY, ZRIRE OREEREEBFIMEE VD,



(3 ~UwZ A (a~V w7 R)
EEO2WHEET, 3.6 7 3 /iR L2 1 s 5 b AR

a5, GPCR Tt 7 BIOMIGIEEE A A 2238 = Offrsc :jhybx
EHRTVS,
(F4) G ¥ o g% (GPCR) Rl

IR Z 7 RIEE T2 a~ Y v 7 A& R L 3 D ez
FIR, MIRSMIITY B RPFEST 2 &, MIRNEITHEEST 2
SEBEKG AR ENER SN TV PR GESLD, & fHA A
rDF 7 21X 8 0 OFEFELL ED GPCR 32— & TW5 & GPCR

S, AIEROBEE /X —5 >y MZb o T 5,



9. WfTEHE:

==

; — GTCGAGAAGT
=l = E%
— !

— - | z=
G A A

EDNRA

K1 BEZMES FEHEEEHRASIE (Mandibulofacial Dysostosis with alopecias
MFDA)
A BIRIT 8t HIr. L9E - OB OEBRTE ., WE, IRXKBEOM, H/VE O
TERC - #EIE, IR ERENR 6D,
B. Kt —7 =P =Y o H—v—F 2 RZLY, = Y v AZEE
(ETAR/EDNRA) (281757 7 2 DNA 907 G—AZ¥ (7 2 /R E303K) M E2H)-
72

T RNEY 3 RIETHEIE !

“"ﬁ’ k L

X2 E5FA~<vRiit MEFEBE

(/£ - ) = Fe Vv AZREE (ETAR/Ednra) i~ % & E303K B~ 2,
E303K TIZES A Hith 2z v ESAZIERRT 255 FHAD X 912K < 72 0 BIERE SR S
TW5, CGRITE. FI3WEE2xRT, )

(#5) ETAR_E303K Z®|2z=> FE V>3 (ET3/Edn3) %¥pRESEEZA,
e, EHOBEDIEFEIC/ T2,

* ETAR_Y129F 2R~ 7Y A THRRORBEE SR b4, ET3 RIETERIZEIE LT,



A BEEREG IR B ET3IZ XD Ty 7 oifit(l

100+ 100 4
(%) Vizor (%) vizor
E303K E303K
0 +—r————————— -
12 -1 10 9 -8 -7 -6 -5 12 11 10 9 -8 7
Log [ET3] (M) Log [ET3] (M)

X 3 FEZEMRTL REY v 3 0HEMmME LR

A, BiEHINE T ET3 & ETAR Of5EHE (BIFfE) ZFHlL7= & 2 A, Y129F, E303K £ %X
HFHIFEEEEN EH- LT,

B. ETAR D Fiitd > 75 1vd 15 ERK ® VU UERbEED Y129F, E303K A% C LEHF L7-,

Bit, ET3 1IMRIRICIFET HIRE Tl ETAR ICHA TE o728, ETAR ZERL/-Z &

IZEDAEKRTHERAETE DL IITRoT,

E% 2
= ET3 —  ET3
ETAR mut. ETAR
25D 1R, X X X l

. );W” (o N ?,éb
T ] ]
R
HA _&I_ EH D ﬁ/u 1 X ! T
ETAR mut. ETAR
/ A /[ \

FT1 ET3 FT1 ET3

X 4 SERHBEOEF
EFOEETIE, ETLIZITZEAEREL TWWWnWo T ETAR #iEME(L &4, ET3 1% ETAR

IS TERWVWO T ETAR > 7 W3R AE L0,
—JF. ZBEETARIZ ET3 &+ TXAD T, FEHTY 7 URNEMAL LT, EAEikE %
SN N (L VA= diebaaay et ERixE. Hi3E, )



* 72, YT MEERT v MroBEHN L ZATHFET D7 I/ BERTHAWN L
AT200? -MD ¥ = b—v g THEN

Uy FREERT Y b

IUR 4> gy s
AZ B g
‘ A
5'¢s
AP

M5 v FREYVASEEDET L

TERDONY v 7 ZZPAENT B OIREOERSZDY T RiEERT > B,

E303K 1~V v 7 ZOHMIBENMANCFEL TWD DT, U H Y REAICEZICIZE DR,
Y129F i3V B RFEAR7 ~ DO TFO Na- KR 7 v MMAFET D,

WT E303K

éz%ﬁljf ;E;HC7
— <
N

KEHEDHDDT KEBEDTLDT U RE)EEDA
BEiCW BEPT L Uy o AHBWANCEN X
et = HET 5

X 6 ETAR_E303K T ET3 V4. FO#EAMHN LFH5HHB



wWT Y129F

T
& &

O kHTF | KkEREE

X7 Y129F_ETaR TET3 Y 4 ROREMHN LA+ 5HH

MDY alb—var w179 Z Ltk » T, ETAR_Y129F TliI Na-/KiR 47~ b DKGy+D¥
WD VA FREGRA  MEFDA~Y v 7 20N E X KFER- DR SN D 2 L 23b)s
oz, ZHUCKVIRBEZBAEE L, U REEAENSET B X L,



