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T, R B W T H RBEDOB G BIRPFAET 2 DOW TIEGT £ TH L NIZ722 - TW7R)e
27,
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LI T 0 AR A IC L > THREIND Z ERHLNITR > TE 1, 2014 F121E, BRIZE
5T Y o _ERMNCA U D MIBEE S ORGED B IR DRI ZFEEL T2 Z L G e, 2D L 91T,
WILEOMAR B SIS £ SICEAMZ T2 TRBY, Zh e L b, MG Z2 LV R AT=X
LENTDH, L0SEREMBISRE XX 2HEE L CHEAETHLENRTTE TS,
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LRI A BB D5y TR 2 WIEMICE L, S F S EREMB5RICRT 2 e 52 b
2T DR, EBIFEOEE V TiER < AR - ISR A REIROBER KA R Th D, 2
BERELT D720, R TIZLLT O 3 DORFFRARH 2 HEEE L7z,

1) #RAEESZHET 20 FAND=ALOFEN AW CRIBaE G OBEME & Z2ARMEZ FE5E L
MR (A, —&. &F) &, MEBEAELZEEEL CnaFESI L&l avyaunTlg
5% (FHE. Bk) ZBME LT, MaBiE 26l 29 2 MEMICFEE L, Mlasaig s =550
FAH=ALEWLNI LT, T) BREEREBHT FHEFEARRESPMBEITHEE L a 7Y a oA
T (HE, BXK). P79 74 via (BY) BIO~Y 2 (BHE. $ik. BH) O invivo BAETT LV E
FAWT, FHAk - 2B OMEEE, HERF, BHEIC 3T 2 MIRABE A O 4 T & T O AN - RERINE 28 2 R
T5, M) ¥EBMH BRE. AP o SR oBNE ., B RIOMEE - MRRO R 7 5 ML o
BRI A EER R LA RE LA OBHE T V2B L, K EHEZE CE LR L
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BN 2 D0, TE LB ZRET DT A B = X830, TBEEIZOHIC L TIRE ZHERT 50
M R E, ZORENRBEIZIZFEAVERMEAOEFHIN TS, Fo, Mlame~——n 10N E
FRESh T\, Ml OB 528 Ak SN TS EMBRRCRBD S S FEI LT\ 5 a6
PEAE, & 2 CARBEN I, AN L E B2 WA A O S HIE A EILE 25 L. ZAM
ORI A e 2 s CHEE L=, T k- C, MIEBRAZHIET 20 FAH=_XLDE
MEMBAL, TNONEDLSICESHMBERADOBIIRET Hh b EARFKECEEEM#IFICEH o TL
500, FTOWRENED LS WEBORELESISRITONZH LT 5, AREEENFIE 2 Hetk 9
HZEIZED ., THRBE) OF - eEz L L, EOREOKA R ICKREREERIRE HT-06F
BIRICOMFFRREIR A & F R HAES TV,

ARG 2 HIE 3 2 01 A B = X LORFNREI S v, EmEAITHREET 5 70 F 23 [FE S AL
FaBE AR AR Z D Z EMEZITR 0 | Fiic 7o EmBLR O CM O WL 53 87~ Jis - DS FREEIC
EHLTHAD, EbIT, MilEwT. BAELEWT. BT &R T O 2 725 B -CIE T 7.
NEFE 72 & ORRRIEZH LWVESR EFTEA X A LV EREE L, BRBEOAMBF R OM E - FREE
oD EHfFSND, AT, MG 2 ASRICHET2 2212k, A, BE - BiBE
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FRFEMIMANIC g £ 2 S CHOAMC LE D & L, ORI TS o, Eio, [SHRHICHIERNE L CRIE LIoHIEo
KIGUZIR S U TOBAE S WITOWT, BRAERMIZEER LT 72 &0, IS U, AT E S O -5 A Z & ORI
Rl LT E &N,

HEADE/MBE

ARG CIE, MBS BRZHIET 50 7 A D= A LOEFE M L, MlaEE» &0 X 5 I Matm
ROERFEASCTEF AR B D> TV AN E LT H Z L2 HIE L, LLTF O 3 DOHFZEIRT 2 HE58
L7,

1) fEREZHET 520FA DX LOMFEFT (FH. HiE, k. —&. &)

I) SREKEF (FEHE. HE. k. HE. iRk, @EH)

) BT =

ZALD ORHITH b ATk L 2 S A THA U, MHEAZERY - aRiI SR mF R 2 HEtE 3 5 2 LT &k
0, PRI ARERIEEL, TEBY ., BOAWVIETEEZBI DM EIGH Z LN TET,

HREE & DERIRRT
FHEAFSE 1 TIE% EREHIRE & R4 C MR E DD F A H = XL DR |
WFEREE  BESZ (WEE R, e - FEER (P )

AT TIPS B IR 2 -V T, 1B BRI & 22 B I A2 U 2 MR isi & & diliE 4 2 20 1 A
= ALERFE LTz, TRETIE LR B EERIMA L UL, KBEBRIC K 2HEERE O 2T
D, IEW ERGIIIZ P E 72 Ras 2 RHIN0 T, fRERDTUEST 2 —J7, I har FU 7 OIEMENIHE
IIKRT T2 &9 [Warburg 238 BEOBGNR Z 5 2 LItk »C, BRMaD ERJEN S OPERRZ R L
TWDZ Enyho7= (Kon et al., Nature Cell Biology,2017), Z DI RIIA A DB TR Z 255 %
RIS 5 HDOTHY . BATHHEOBRRIC DN D Z ENHIFFTE 5, 512, CKI9 7 aE—4 —fllfui
AU AETNAERNC, BIERZ 5 2 TIEMICR o7~ U AT, ERHERRICEBERIEZ 7232 &I
& o T Ras ZEAMIEDOPEFRZZH D WEET 5 Z & & FLH L7 (Sasaki et al. Cell Reports,2018) , ZAUZ X - T,
SRR DB GG R E A 52 55 2 L AHAB CHIO ORTZ LN TE T,

EtHFE 2 (233N HAVN MRS HEDEBEFRAZR
FPRREE « FEEE (R . FEoHE - SREBF (FREX)

YavYa v AT ERERRICETEE Lo AL, T S R & OB S OE Lo T
RN DHER SN D, KEWARABIRFA 7 V—=0 7 2l 0T, ZOMKBEA BT 5 M & s O#i
BAREAEFNC B D 2 iR U 7 K- 5K - Sas-PTP10D % [FIE L. W& 23K#E O EGFR v 7 /L%
BRI 5 2 & CTIEMIOBERRZMETZ & 2B 5232 L7~ (Yamamoto et al., Nature,2017), F7=. ZD
BB A 2B W CRCE IR O WA HERR 2 (£ 3 Slit-Robo2 7 /L% INK O Fiff CiEM(b4 5 2 &
(Vaughen and Igaki, Dev Cell, 2016) . 3 J O Toll 3 7" F /L% Hippo R E& 4 &2/ L C Z OHIfE & & Al
#1425 Z & (Katsukawa et al., Curr Biol,2018) Z#HALMNZ L2, EHIT, Z OB ENEERNTA A
VENLIEVAT I v 7 R EZ T (BFaT ; BITE Nature F5127C revision 1), BIX A — K7 7
D—Z N LTI AEE E SIS S 2RICE S L TWA Z & (R ; BULE Dev Cell 3512 T revision ) %
B S Ui, — 07, AR o @ks & LR ¢, MiRBi & Bl 083t 7 L & U JeBE T CTEE S 5 &
& 612 (Nishikawa et al., J. Theor Biol, 2016) . 73 A AMiMEOMIAEE G O BSRBUIEE & BcE O A 018 O L]
T A RNAEAFT D 2 & ZBRFR LOEHET T VITIC L VS22 Ui (R T) .




EIHEIAFZE 3 [REMBID/NY THEEZ#E T SHMAEERFORE & EAKE DAFHA
WFERES - BRRER GRIEX)

AT, > a v ya UATINC A DD BRI F R EE O FE 2 A BRI IREE A O —Fl L HE % | &
B A WD Z & CIEA LRI A 8T S K1 OB & £ Lo, BE M oR -+ & LTimEN
AR 1D a 7Y a UNNEARER Z Th D Pvfl Z[FE L7- (Hayashi er al., HRaYERT), BCEE
FI DR & U COMaERIcBE 595 I 4> v VIBFRE SV, =2 R A b= XD EIZ DWW THENT L
7o, = R A b— 3 ATMIRBEA 23T 2 3F B R MIRsE 2 0] L. AFFHERFICHRET 2 2 & AR
S7c (Hoshikaeral., HREH) . MZ T, EOfod BRI I5T 2 M A EREL G b M O35 A
TR ZAT o 1o, A5 2 B PHTe b RGHIASE 2B #9- 5 BRICERNIZ —E D FIE OMIaIEN Bl
X, OMBAZEZ IHT 5 & BBV I S 7o, MAEFEI IR AR AN m ORI S AFEL T2 2 & e
. ZOMBENI L S WER AR X 2 MISED . MR D OFEINC X DA > 7 OiEHE b
EES DO EBEL, ZOVAT MBI L8RS LSO NTHIBRIEEZ S L, fasUilE 217> 72 (Uechi

and Kuranaga, Dev Cell, in press) ,

AHEATYE 4 [Sre - Wt $2R8(C & S MM EHE & T DEBEMRICE T H&E)
WFFEARERE - AR OUNR-REE R, KBOR) . wFgesr % - MBHEA CRIRKX)

AMFFE T, Sre & Wat fREE OTEMHEALDFHEI T DB G OWF & . £ OFMEEIMMICI T HIERERIE .
BLOEFERICBT 2REIOHEAZAIFL T0D, £ BT 77 4 v ¥ 2 lZBWTHlEE S & /T L7
W4 2R LTz, £7o, Wnt iR EEEREMIE MBS OMFFE 41T 5 e T, MilBian" g ETm 7T Lox
T—ZPi<HEAERNR X AGIHBEE CH D Z L 2R R Lz, BARMIZIE, BET o A TERBA LY
7 FVEERR SRS IS L VRSN D 2 & 2 OHEBRE N AWICINEIT 5 & RO MIIEELE 2 & 2
NI BHZ L ER LT (Akieda ef al., ¥FaT ; BAE Nat. CommunZ T revision 7)., F7-. F-ITHEEL-
BRI R 2 VT fRITIZ L0 | Sre FFF PRI G DR ENZIZAFERY 72 Sre DIEMHAL TIIAR+0TH Y |
REE D BIE 2 48 2 72 Sre OTEMETTHE K CNEE) 2 AN RES LI TH D Z L 2R R Lz, M2 T, RAAMM
LD TH Src IETEICHKT LIZMIEBi A 23 X, Sre IEEN B WIS EMN S PR SN D Z L b boo
Too S HITIE. Sre FHMMRF G~ 7 ZAET/VOMEL T T L, WALEWERIZ T 2 Miap S B0k
HraEd T D,

FHHFZE 5 Hippo &9 ILERHKRIC K D HRARE S 148 & T DIEfEREE |
WFEREE SRR (ER) . AR CRHER CRORXEREER)

(DABAE L~V T OMIBEBES : YAP 2 %817 2 Bl Motk 2 i U, Blkk S IRAGER L7 L 2 A, YAP
FEBA I 522 S UG & 72 > 7273, Ras <° Sre FEBUHIIAIZ & L CIBE 12l U, JEMilaofRiElC
& URBINTE STz, YAP FEHMIE S BERAI IS 6 LG & 725 2 & 13, ME SRR R b e i
BRTbA LT, F7o. YAP BRI HEREME . B8RS YAP FBUHIAL D I 0 IABBED )& 51K
TEPERATE S 77 F VM5 L. YAP FEEMIN TIXZ 0> 7T U RN M S L e o 72, — ISR
T, YAP FEEUAIIEF 1T LTz, 2D X 21, BIHRANE & FFRGNEOBFE T o AT, BA OWs
JEAIRE STz, QB L~V TOHIKBES : ITIR T YAP JEEITHINIL, AFREED & 2 B I3 & Bk
PRENICE TR FEEOENRFIPE RV EE L7, 2D X 912 in vivo THIMBEREEIZIS U T,
BOBBIIDENT D L AR LT, £72. YAP BBUE FRIE, BAEMEDMER W= | JE PR E R ISR = 4
L7z, 2@ & 5 IZ Hippo #RH&IZ K 2 Mt & I A BN R 2 T2 2 L 2R Lic, SHITRPEAL IE
FURDRRENT > & | YAP SRR )oK SR 1 O HilEI BE 5 U C ., MHARS SO/ IC 172 2 & b R LT,
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sEfFIE 6 [ S IS5 4R b LAGEDFDEER]
EREE - —I&FE GRR)

AMFZETIE, WFLEMIIZIB T DM ABR A D 537 A =X LIZONT, 2Oo051E (1) HEfERN
T7a—F (5 AUA RsiRNA A7 Y —=7) & (2) Candidate 7 7' —F (BEEID A~ L RIGESy
TOBESORBGT) ICLVHLMITDZEEAME Lz, £9. EbHICH LBl & LT Scribble K18
WL EBEE A 2T MM A=V T I A =LV EEMICTHET 2R HR AR LT,
Fo. EO XD RIFHHER CHIRBIA DB SND D, T4 TA A=V U IR VMR T a7 7 A L Ofif
Braitotz, (1) IZ2W TG Lok G on g, A7V == ZOFEMBIITE S Rho 723, R
LTI OB EATEA LB N7 A7 U 7 b — AT 2470, MBS 253 2 #ri- 22k
PR DORIEICE T2, £, TORMERTIE (2) 1IZBWTHRE LI A R L ARE S FICL D HFEIN
HIZENHLMNNIZ2Y . MEEER T 7' 1 —F Candidate 7 7' 1 —F Ol 5 CHIBEHE AR 5002 5
295 L EBIT, FNOOBMRIEIZOWTHER L=,

stmirst 7 [ ERHADEEICEE5 3 S HEMEE 2 FORE & /ERREEDARA
FRRES - BHEBEE KR

AWFFEL, HIfREE A 2B D IR BESE 2 T ORIE & O/EAEEOMIAZ B E LT\ 5, WL %
ARLBE ST /L & DTN Tl R & LA T, mdFns B U7c e 0 7 F = Necl 31
BEA DM 53 FREO BB G231 D BERE L TEBE DT 24T o 72 CR¥ER) . M L~ L OfiRhiT T
. MRS 2N LM AR AMIAT 5 Z L2 AL LT, R F L DEITLE VRV BETHHT
TrTArD )y 7Ty MRABISL L, Ot 24T > 72 (Sakakibara et al., Genes Cell,2018) , fE{& L~
IV DREMTTIE. 25 AR DIRIR — REE DG 2 HIH 3 201 & L TIHEZ AR CXCR4 OG- % R L7z
(Nobutani e al., PLoS One,2015), £7-, FRZBIT DR 7 F -1 L-A OREZEIT L, *7 F -1 L-4
3 e B RGHE & i R & O T BRI 2R B SRE 2 TER L, AEARIF LR O FEEIC R AR L T
HHT0TIF DOV T I IMMEEORERMIEL TWD Z EZHLMNCL, X7 F 42k b7usrF
Z AR DOTEME R RS 2 28 L7=  (Kitayama et al., J. Biol. Chem., 2016; Maruoka et al., J. Biol. Chem., 2017) ,
INDHOMFFREZE LT, MRS S T HIRBE G I R THRE D — I A B S LT,

srEipfse 8 (R b R AREEIC &5 1+ S #fEsE & D& 3
e EE - BEXRNT OLHR)

AMFFEIE, W b BGHAR D /(bR 6 1 2 MR & - MR & & R b R s ia o MERR 12 B 40 2 MR &
2T DOMINF G 2 x5 & L TT o 72, Fex 1T FU BT T LRk~ DB Ix FE AL (GT) ZBH%
L. Hippo F&HE A5 bR - BIBRHIEOBE E 27 Ly M~ /MEO T 2RI L TW\W5b 2 & %28
52T L7z (Imajo et al., Nat. Cell Biol. 2015), Zr{bMifa OIS « MBI U Cid, Bofusesz
AF L F ¥ XNV ThHD Piezol I H Lz, Piezol / v 7 XUV, WGA VT ) A ROKEEZIHITLHZ &
R L, HIRamiE & OB A T L CnDd, S BT, REMOZ AR D35 bRk O TH MRS I
JAFEF 5B DT el ] O MR 5 & 28 R 7o TENTHE B U CRRIT 217 o 7o W B, AitSEHm e
AR = FIZ 3T D MERREIEAR TR BT 21T\ MIREE S BEE(R 1-CTH 2D Vimentin DOFEBLANNHRIC
FOERFHZEERH LR,

INBEWFGCHE & FHEAFSCHEO R C b R TR0 48 % < AThdu, £ DfESR, Tsuboi, et al. Curr Biol 2018; Liu et al.,
Nature, 2019; Hashimoto & Sasaki, Dev Cell in press 72 & H R F LWVAKEREZ AN G LT 5 2 ENTE =,
ZAUZDWTIE, T5 ERMIZERCR) DI & CREIZZR T 2,
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3. HIRBABOMEHEROBBERE LRFOXBRR (1 X—ILIA)
WRFEHERERFICPREASE U738 id, E ORIRUR & T A MRS 2 72 30105 U 7o RPISR A 2 oW T RARAIC ATl LT <
EEw, Fio, MBEEZT-HEIE, ARICE ARV THIRRL TS,

WFFEHERERF I R IC R & R BTEIE 2 < MR b AT R0 o 72,
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4. BERROMRRUTMFEOFRRE CTHBEZZTEBREAOHBRIRE (2 X—JLR)
TR ROFT RO BRI 5\ CHf 2 0 S0 b o T3/ ANCIE, Mika A v b ROV~ OSSR % ik
LTLEZEW,

<BEHRROFMRICBEVWTHBZZT-BRAOHGIRGR >

TEHGEEICH T FrROBEM RO R 2% 2, UGS MNERFIHE FHRTRLTWD,

(BEHRRMR. RX)

[ARWFZeEI S, MBS 2T 20 T A D= X LDOEFHFAMRHA L, TN ED L 2 L TEHaL M
(EDRLSEIFFES F 0 AR IEALCIEFE MR ISR b - TWA D), £, TORKEN & D K 9 IR B iEA
FIEERZTONPERAOLNILE D ET2RETH D, WMEEFORIFE 222 MlREE) o= 27 ME,
AW O TE R, R O EE LB Th Y | REIZRRESRIE L OREOMATII K E < E AT
2 RBITEIRZE S | ZHRRFIE S bRl C & 5, AR I TBEN - EEREZ A L TR &
TR & YRR OB T RS IR TE 5, Eo, FREHOEE DL LB TEY, v 7T
JAGEE, AW, MRADZ B OEMER COMBEMERARIIF SN D,

— 5T, WA 72 THlaEiE | (3SR H 2 IOV TUIRHETH Y . D HITfEHx DFf
ERFZEICEBT 5 THlEie ] OBANIREGRICE > VAW LA SN D, [Hllgs ] offaLk
DA A Gt E R RE T CHAET L Z L NEBETH D,

FEEEL, SRR OMIE LS ORIE, I, A FHEAFE R OASERFIE O MG, HFE SRS,
WFIEREA & O OFAE 22 & FEIOEE ZUNATV D 27 XA Y MEHI & 22> TV D, fEBRERE
I, EIRAEE T 50O EARNRE X FER L, EHFEMOAEEINEE AR D700 ) — 4 —2 Tk
RETDRRNEET DLW SND, £, SMNFFHEZEER & L CENAOIEE 2 L, B L ~L T
Jea R S DIRHINE STV D,

(B E 2T -EE~DOX)

REREEE S ) OBERIZOWTIE, ZAVE THERIBME L 72 SO v AR Y U ACB W CRHERFZEAER
B WP . ANERIEREE L Lo EF 4 AT v va U EITV, S LTHR— LZ Afga it L
T&T,

BAEMETIE, Y avya UNTIRIC L > TR O REZ I, Mlasts 7 ) X247 & LT
JE AN ER SN TV, L, WFIEICR T 2 5l OMIBiaarsEs & - T, Mgz THilasEdE
(RAFE DR D OPERR, MfaE{b, MIRBETEIE 72 &2 2/~ o' AR S IC L - CHR s b
ZEPH LN TE T, FTEERTE Tl MRS 1T HIE B oD i IR AN IR A BRIE LT <
BRTHDHEEZ LT, BOTOMFEIZ K > T, M O 21355 OB#H & I 2 I ET Sl
KI8T A — 2 — T3 < ENLS OB 2 2B AR BABREZHE L TWD Z LB 5
2725 C& Tz, 22T, HiETIE, [MEEESLAMEORGIRBOMBEB TERZE >BERR &
EFR L, MEBAIRSEE L0 ZAMOEBEICIE A, AR ZED D Z LIC X - T, s
ORI L. K0 RS ROPZEEA~ L FHESEDL L2 AL TS, 7272, B &
Bihaie & e 2 BARIC SRR OB BRI Z 2 R[REMEN H 572 L MG O ERIC OV LA
DOIFFEDOER L & HITT7 LF TR L TORITIIER RV, Z ORI DWW T, RN TOT 1 A
A yyarEBEENIAT) 2L TAEBRBMEZ Lomnh LG L TN,

-13-



<HREFHIEOFTRE THEEEZ T-BRAOR R >

(PREEHERT R . R3O
FHERESR : A (WHERRIROBRERANICIRD LT, 8RB OBRENED b D)

[ARBFZEREIR D TS | &\ D AR S O %2 BEe 7 & W 9 308 B IZ AT <. flladw % h
DI —ROMFEE LESIEDL T LICL D MBS ICES T 522 ORFARES>2H Y | 751k
ORI S TAF R B e STV D, MlBGIc @i 5~— I —DA 7 U == 7% in vivo
(2B DA OB R A ENOOH DD, ARITINODOFERRZEN LT LR IZIE 5
ZENHIRFEND,

AR AR A A CREMRI) 70 i SCRE R D HE A TV DIED, BFEEAT SR o & — 70 & & b I JE I N T o
LFEFFEDTEFIAT O T\ D, £io, HFIIEE OfRE, WINRE. EWNEIEFOSRR & TRt
TWHEBRDTZDDEE RIS T WD,

— 5T, BREEOFEAF R RISV TR s, TS | OFERATILEFEEOF MIZ OV T
FEONTEAN R STV R o7 ied, 2 b 2Rk L, BFZEEEAN CHA TE 5 K 5 ) fHide 2 & 234
BWThHD, slEkes, MBS &ZNLSOBGEOXHIRL, Ewiy A 7 =X OB A1 72 s
ZAFSUREIEN T U, SR E IR TR E T TS ) OERE P Lz BT Bk &
LTOAYE—=VERIETDL LRSI ND, ]

(B EZT=-BIE~DOXE)

Mgt & O E LSBT OGOV T, SN TT 4 AN v v a e BRTE 2, £, oM
RSBt A sts & b A Y 23 6, S0 AEZH > TE -, ZL T, ENHDOT 4 ATy a DRk
RERE 2T, MIBEEGIES M LI 2B OEBES VARV T A (2 94K~ FU » KR 3 04FE
FLIR) 1238 T Definition of Cell Competition| &V 9 & v a &R IT. FEEEE A o — L WS OAFSE
BHINRIZIRT 4 A v va yaeBERle, TOREK, SEBEARE LU FTOERPHERAMIZOZITAND
. HRRBEAESEFICBNTCa v P AEH/LZ ENTER,

(MRS EAMEDERLGIREOHMRE TEFRZE IBMERER] THV . /HEMBOHRILEBEMRED
REICIKEFT HHEFEBENGRR] THD,

BT ORI L » T, HlEBEA DA =X LIZONT, LV EZIBPHLNCSINTE, 2T E CTl—aY
I BN TEBETRE, 1) FESCEERTOBENG V., 2) MlEoRENSFETH LD, 3)
HH R FIRE RSO HCE AR D HERR I BRI 72 NN T Db D, I ERkx R A I = AN L > THI & T D
ZENGMOo0bhD, £, SHIEMOBAICON T, BHIEERRIC L > TAD =X LARER D070
ANTRRBRTHY, FROERIHLYT L2500 RPOTHFEL TVDL I ENHLNITR>TE, &
ST, (Db MM OBE bMIBE OHIEICEZD, TNLDGF A=A L% S BITHE
HTHZLICLoT, TNENDOBERLE ST LLENRD D LW )H a7 b Eflasa e H
THAERE T DICE > TV D, IrAEEEHEAPIL, chboa v 20E0 7 ot A & M7
2V — R L., ZOMSLIZRWIZERRT 5 2 LN TE 72, Miass O ERLLBFEHOFEIZO>WTIL, 4%
DWFFEDIEL EHIT, ST A ANy arZBERDHZLICL ST, ZVF VT NMIEREITHR BT
AEEREZBEEL TV,
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5. XLHMRER RPARUVRHZEL) [BIREBCLICHENR - 2ENROIEICEHET B]

(3R—=TULA)

ATTERRE (AFERFGEE G Te) IZ RV E LN BARORTEET) 1220 T, HLW b O LIEIZHEERSE
WaEINOFY | KR L2 HWTIHEHE 2 L ICFHESE - AZEFARONRICEIE L, BARMIZER L T30, 225,
FEIEPN O L FRFIEEEC L D HFFERIC OV TIEZE DO B AR L T &0, FERIC Y 72 - Tt A EREIC IV E LR
b DITBEKICRD Z & & LET,

WFRITNERRIC R U, fEIR N IL RIS 2 HEE 95 2 LI Ko T FHEIFSE - AFEIFIE & HITKE R
B2 N TER, ZRENONIZEE BIZH T 2 Kt 3 N EMIEAUR & BARRIZELR 3 2,

) HEREZHET 20 F A DX LORENT
B S 2 HET 50 F AT = AL HDONT, <D ENRPALNIIRY, FOREIHED Z LN TX
77 FOHFTH, BCKX72T L—7 A)L— L2512 2 SO EEENT 5,

(HREFRE DBE S MEDER L TEZ SMBMMBEERD A D =X L] GHEMFE : FHiEH)
(Yamamoto et al., Nature, 2017)

TauYa T ERICBWT, MIENRREE LS AR EEGR (BE) scrib R (3E)
PED scribble (scrib) 28 FLHADIZIE S AT 5 &
fawi e O & 7r > THERRS LD, 20 & X OMIfuHiE D
Wt (IEwEHN) & RCE (scrib 2 BMAN) OHMAREFE A 1E
HIZBDL 02 RIET DD, K avyaoun
TBRFIAZ V== T 5 T o0, EORER, scrib 4 #
FHAE D PERRIC M B2 IEF AR OB a1 & LT, MinRm
U RoyT Sas ZRIE LT, X512, Sas & T 5
scrib 8 B D4y F % RNAL A7 ) —= 72 X 0 R
L. Sas DZEEE L THEETLIZREM T KRR T 7
4 —¥ PTP10D #[RETHZ LIk L=, b v
FE L OZAEERITEE MO 7 € ARISR/IET 505, M ::) %%)
fawt & RS & OBER LT 7 I AN RITEDZA4L /
L. ZAUZ LY BE A T Sas-PTP10D v 27 7 /v723 k7 —
VAL B Z E vy o e, PTP10D 1% EGFR ¥ 7' #%
JVEEEEIGIT S Z 0 EE N T EGFR v 7L ¥
PMET L, ZORERMFE IR TNF-ONK > 7 /URIFRNCHERR S D Z E BB b e e o (X)), K
FgEIE. MIARHE A ORsE G A CL Z 2 BN 2 AEH Z R THIH T BN L7 D TH L,
PTP10D ®t h7Er 2 PTPRI b BAAMHIEE & LTI Z D, B MZBWTH OIS
A LT AIE A 7 = X BSMFAET D A REMED RIB XL 5,

[ |

= PTP10D JNK

N

(MRS TARBATILOEZL KRB ZAEH] GHERE - HEHEY - BEE. A5H%R - AV - XS -
KIFUEC & B HERHR)
(Kon et al., Nature Cell Biology, 2017) Glugose

F PRI S MR B L O~ T R IRE _ @ l

%g:ﬁi’%ﬁ %)EHI/\’C\ Eﬁ’ﬁﬂi?ﬁlﬂﬂ@ﬁiiﬂ Lactate 4—— Pyruvate
7~ Ras ZEMIWICBNT, T ha R 7T
DOIEMEIRT & FRRERR IS OIEMAL 23 E T T
HZEEWPALMT LT, ZORBEIT
Ras R A TEE L2 RFICIEE 2 5720
Z Ll JAPHOEE T S O AEERIC
Lo THlE SN oHEIE AR ZRBLTH
b
TEMHE TIZ, PDK4 OB EHIC > TH
EHENTWHZ EA2EXIEDE, &6
(2. PDK BHEAIOFINZ &> T, Ras ZEMIED ERZJEN S OPEREAIIHI SN D Z EBNH SN2 T,
INSDOTFT—ZE, NADBAIIBFEZ 3\ T Warburg I EAEDRGIZALANE U, Z OB A
B ICHEREEZ R L TCNDLZ AR LTS, Ziud, MifndE BRI A U2 REHZE LA Ml i &
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ICBEHG LTS Z 2R THOTHLNNILIE LD TH D,

Z OBFFRILFHEIFFEDOBERABED L & Ae o THERE L. FHEIHFZEDPE FEBE & NETIED REBED ~ 7 A D
& F B R B T DT, AEPEORMIEE RGN T A T A A=Y 72l L, $EEATORE
REIVIZERT D LIZE 2T, REGHRARZERT D ENTE,

I) SREGEN

AW TIE, avyaynes BT 770 via, ~UAREKARET VI Z VT, Mg
BOBIRD In vivo IZB T DRI 21T > TE 7, T ORE, MlEE AR A, MRERE, Bk Sk
PR - BRI RBIRICE G L TWD Z ERHL NI R o Te, TOFTHRET RE 3 DOMFEERKIC
DT TR %,

[(MRERENE TS 74 v EHRAICEAE] GHEME : BAMD
(Akieda et al, ¥Fa)
INB—FERRIE, B

%@Hﬁ%\é ﬁz%;ﬁﬂ%ﬁzﬁi Wnt“/?if)l/gﬁﬁ E-cadherin D&M T ¥ /N7 ¥ _ p
DI % 7247 1t X = )
,G‘g%) %)o :ﬂi ’CO)}E E-cadherin® ® Qi )

i

(RFIBETE - EALTRR  7 ee i e e =a=
o) - Ny ' 0020
bﬂ:jLLx_ J: ] N Wnt /7 BN w ......
TN EDENT g e .:.:a::
L2 T F A DIEM AR / 92%/,%

DHARR S — BT W N/ smaemosil [ smamosi™\ L

A R N €3 o (ol — m

j/bwc I/ A %) o l/ 75) L/ 7]@ i)> .&J"Q ) 4 ) o S O :p-catenin @:Smad2/3/4
[ £ #fﬁ' 0 =3:E-cadherin %:ROS

5. 4 - HABED -
LT o Wnte 4 F LR ETREMMITARBESEN L TRES L, BRELTIROLAHEESNS
ABZ K D% — TR & AT L CHIRB OTE 3 7085l - BB E X TV, 2o idy 7 WEEAE O
R E RLZEICT D EHEHISND, T, A7 70 ARITEDLIICLTZIO L) fiiila T iz
TIERME72 R — TR E R LT 2 D725 5 0?2 ARIEL, AREROMEICL Y, MlEBEENELT + 7
VARNIZ X DR Z — VRO B N A R R A (HEBEME) XA EEBA L, £, mikih ¥ —
VIBRREEDY T T T 4 v v 2 MIHIIRIC T D Wit ¥ VG ARG GETE R T A T A A= T RMT
L. Y7 EMABICHEEC 7 A4 X (FRiEbl)7e Wnt & 7 UIEMEZEROMII) BNAEU D Z & 2R L
7o BT A XML OZEE) 2 FERNZARAT L7 FE R,/ A AR 2 Bz 15w M in O/ sz &K 727 LT-
FAEAER GIEEE) OfEFRE L CHIIELZEZ L THRESNDIZEEFRMH L, £/, /A XMoo
WBEZ N RN 2 & o 7T ) 4 AR L T Wnt & 7 FUWEMEAR N K & < Fliv, IRETE R < Z
—UNHRI o, b, MR AIC LD A ABRENEME Wit 7 UVIEEAEL L 0
\Z K DA N — VTR E X2 D Z o T,

[{REREN Y IR REICES) (AEME : E4KD)
(Hashimoto & Sasaki, Developmental Cell, in press)

FREHE O3~ 7 AP AR R T 7= B2 o 0N L, ~ 7 ARITERFTOFAE T 3 FFED
ARG ) B 72 A IR 2 ED, DR D 1D THDHTET T A I, HIHIIEE A o N EsH
B BAE DL D LRI Ch D BIRZITIFMDEEED, exr RiEk, =87 T 2 NOAEIZITH IR
R3] LA L2 NS C Hippo & 7 /LR & DER G K- TEAD 23 EMEL L. SOX2 72 E DL HetER 1D
VBB AFET L ENMNETHDL I 2R TEADEM. ZRMHET
L, LA LZET S 2 MERBREO ML EE———

T, % OHIfaD TEAD OIFVEICIE D& 3 d s e
D772 MIROEIREEIIZ S >ERNET
%, TLTCREMERFORBRLANILOEIZEL S
RBEEMNE S EICLY ., SRR T ORI
K< 3125 LT Wi IR AELZ K 0 BE
brEAv, ZREVER T OB @O b e D =
7T ARNNEMRIND, =T TR NBEKA WD WA LD
IR CERANTAE SN S BEEK) 10 HOMIATH Y | EoRcl  RESNmEDRk:

ERNEOIE TSR FYURBRICE T 2MEESICLQEEE
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DI ORI B ATERIIE 2 F R BR O ZED 72D, Zh b OMIBICITEWSER RO biLd, —F
TR AEITIER XA T 2 v 7 TH O MIAMEIIRE RIS DET 22720, 2O X9 a1
L2 MEEPE S ET DS LD, MBAEZ ERICED D Z L ZFRRIZLTWD Z ERghoT,

(MR ENREDZILRRICES) (AFHE : FHUD — =
(Liu et al., Nature, 2019) E¥BN = o, o o
MMEIZ BN TRADIRE Tl 2 1. 20,31 7 ke = Nosw

2L 4
BIERAFLR

AT DT LIk AT D AREHEE L TR, fiy  RERRR R
CREE MM & - TR O PN TN AR, coLimm  CoL{Tm
DEEREHAIRATH -7, £72, ZRETEEICDE W amen— #aman
2 Ak - Megs OTEEMEMERR 72 & NC BT T 5 [HR s & BHEBAERE RE. FAROES
Al OAB B 5B ENZ OV TIFE I B TR D> -

oo AIETIE, EBIEENOBMIBOBIE & EREANT [ S ara e e

= COL{T7Iow

THILICED, Bl MERARSAI T REY -0 v~
R Cd D XVIL A2 7 —4" 2 (COL17A1) DOFEELA, BB ATRA EILEN (AR - MIEET)

AN VAFHEVED Z X7 GO R K o TABLSERICAE)

L. fil 2 ompffifnlc 1) 5 COL17A1 ORBLEIZARZA T IH 5 Z &, COL1TAlew O #flifia 23 5 FR
ZENT X0 S bHI 2 A LT D 2 & THRUEHE & #5889 5 DIk LT, COL17A1bigh 0l
DACEFH NZIER L2 BRI R EIT O fES, T oBEET 28 MBOR cHlEgEazsldReI T2 &
ZHGC LT, ZhUc kY, BEEMEICBT S TMassl 23, KEICBWTHAEEL TS T/
LEESCA b U A BT T 2 RIS HERR L 72228 5. COL17AL % &R B4 2 HARE I O mWERK
A B O IE 5 Z LT, BEALMMBOME (BX) ZRkoTW\WoH EBZEx bz, IHIZ, 20
MFERRFIZ X - T, MlaBiar g ERoAR 56T, 28 EETHLAELL Z ERHRTYH TH LT

277,

M) #IBEEAT

ARFEIR T, BERMATE T L OIERR. WEER 2 OWE 72 Sk 2 IR BT 21T, AIIRBE A B OH
—WHEfRA B L1z, TOME, A% OMBEBAMIEICR T 2 BB O R 2 E Z LN T& 1, UT
(2, SENILFERFTRIC ko TSR A2 BiF 5 2 & ST & I EERMAT O 2R B A2 — /N 5,

({RAEFEAREDZILRZRICES] GHEME : H18M - 2. AFME : BAYD)
(Tsuboi et al. Curr. Biol., 2018)

TR A DO W BB T BRI AR U 72 28 BRI A 138 D o0 IE & a2 & 5 22 IR IlR &2 32 1 72 8
HILR LTV, ZBRMEAZDOEEL IR T dfed, M7y I ab—a »r EMlaEe 7 47
BERCavYav Rz bR EZOERBBIFNTZRET D2 LT, AL LT, IEFEMEOEE%
(2, HHAESE T2 50T % b R R R ]+ oD Rz
R %2 2 &85 Z & (cell intercalation) TZ
MR O THIFE T VT ASRINAICHE R L, Mk E VD
R & AU 7= SE R 2B SE A L L T Whvi=(K A), =
DOHFA A TA AR B S e CRMIRIHERF 4, M
Je % e 118 4y oD 1 R oD SE M1 23 45 R R C Hippo :

PR Yki/Yap il RIFESAMAZIC Sl s 7z (14 5@&%’& QBEMBD @ﬁltld);ﬁtof_ @B E BB S0P
B), Ras BEIEHMIATS MEARIHAZHE o8 Fhiai:  mrEgosEs

ENT=Z LD, HIRSEIZEE D BSE IR TE R
BIOFEIC X 59, TEEIERIZEE 592 i it
BRIDIES BT 5 2 ENRRE T, AR5 :
W2V, ERGERRIZILET S cell intercalation - g T

AL C, Bl o miEds RICAF] e TRl

Rl O BERERIR 22 b U, HIRESE CHb L 7 S 2@ U D 5 Z L R & iz, ARWFSETH O LTz
AR FESZ O s B e 70kl B8 A 1 = XA, SN ZEM 72 680 2 5210 D2 & S & O 2 JR 1T
HIFEOBMRIZ O ND EEZXOND, SO F I 2 b— 3 2 KD PRI E EBRARKEE)
e U795 iEIE. RO IEE R EN SRR ORIE £ TRIAWVISHANYIRF SN S,

RO TR Z =, FEERIIHEIE GHE) . 74 783 akIE GhE) T, KT e E
BRT — 2 E R EGARNT IIREARE (A5F) TITo N IEE R U TH 5,

SR > o< —->
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6. HARAROMY FEHRUAROKRER (ELMIXF—K. F—LR—T, BRARKE) (5~—TU
")

AR (AR E G IC XV E DN EOARORI (LR, B, A—bhS—v T RY
7 LEEORPL) 1TV TREIICTR LT 280, fibic e - Tk, FRHEREC X VB 5N b OIBICIRS - &
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FlzffLT<7Zavy,
<Rl T(2) JEFRML) OREIIFRRCE UCER LZi I oW TR, BHICOZM LT ES W,
CAHBISRIFITED ST LB | AFEREICR Y RS2 THT S TEPROMR TH L Z L 2R LI b DGRl
DBEITHEHCREEZ L2 EDFH L2 D) ICOWTEHLEBDIZHO>NWTE, BHICAZM LT 7ZEW (HiH
LEETLHEAIE. TOA - - -] SERLTIZE0,),
AT OT Y B Y —FIEEET o IB AL ORFIC OV THRR L TS EEL,
EES )
TRk 2 6 458 H ~nschF 5 A & TICHER S/ RHmmIFEE 8 SO/ (Eaid ) 1% 234 #
GEEFHEE 29, JFIEPE 18, PHIHBE2, MFPE35, $nARBEG6, AAHE31, AJKPE 15, —RIL48) T, AZEHF
ZEHE (D) M FEOREE RIS (EHRHV) X229 M Th D, ARMICERBEIIIR Y 226250 F TT - 724
FORRTHL Z L aFor Uil B2#) b ERBDITOVWTLUTFIIRY (&TEHEDY ),
(FHE®IRED)
(2019)
A The tricellular junction protein Sidekick regulates vertex dynamics to promote bicellular junction extension.

Uechi H and *Kuranaga E, Dev. Cell, in press

A Hippo pathway controls cell adhesion and context-dependent cell competition to influence skin engraftment
efficiency.

Nishio M, Miyachi Y, Otani J, Tane S, Omori H, Ueda F, Togashi H, Sasaki T, Mak TW, Nakao K, Fujita Y, Nishina H,
Maehama T and *Suzuki A, FASEB J., 33,5548,2019

A Src mediates TGF- 5 -induced intraocular pressure elevation in glaucoma.
Tsukamoto T, Kajiwara K, Nada S and *Okada M. J. Cell Physiol., 234: 1730-1744,2019.

A Mathematical Modeling of Tissue Folding and Asymmetric Tissue Flow during Epithelial Morphogenesis
*Hiraiwa T, Wen F-L, *Shibata T, *Kuranaga E, Symmetry, 11(1), 113,2019

A Apical Junctional Fluctuations Lead to Cell Flow while Maintaining Epithelial Integrity.
*Qkuda S, Kuranaga E and *Sato K, Biophys J., 116(6):1159-1170., 2019

(2018)
A Cell extrusion: a stress-responsive force for good or evil in epithelial homeostasis.
Ohsawa S, Vaughen J and *[gaki T, Dev. Cell, 44: 284-296, 2018

A A PP6-ASK3 module coordinates the bidirectional cell volume regulation under osmotic stress.
Watanabe, K., Umeda, T., Niwa, K., Naguro, I. and Ichijo, H, Cell Rep.,22,2809-2817,2018

A Obesity suppresses cell competition-mediated apical elimination of RasV12-transformed cells from epithelial
tissues.

Sasaki A, Nagatake T, Egami R, Gu G, Takigawa I, Ikeda W, Nakatani T, Kunisawa J and *Fujita Y, Cell Rep.,
23(4):974-982,2018

A Mutant p53-expressing cells undergo necroptosis via cell competition with the neighboring normal epithelial cells.
Watanabe H, Ishibashi K, Mano H, Kitamoto S, Sato N, Hoshiba K, Kato M, Matsuzawa F, Takeuchi Y, Shirai T,
Ishikawa S, Morioka Y, Imagawa T, Sakaguchi K, Yonezawa S, Kon S and *Fujita Y, Cell Rep., 23(13):3721-3729,
2018

A Loss of Mobla/b in mice results in chondrodysplasia due to YAP1/TAZ-TEADs-dependent repression of SOX9.
Goto H, Nishio M, To Y, Oishi T, Miyachi Y, Maehama T, Nishina H, Akiyama H, Mak TW, Makii Y, Saito T, Yasoda
A, Tsumaki N and *Suzuki A, Development, 145, pii: dev159244,2018

A Serpin facilitates tumor-suppressive cell competition by blocking Toll-mediated Yki activation in Drosophila.
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Katsukawa M, Ohsawa S, Zhang L, Yan Y and *Igaki T, Curr. Biol., 28: 1756-1767, 2018

A JNK and Yorkie drive tumor progression by generating polyploid giant cells in Drosophila.
Cong B, Ohsawa S and *Igaki T, Oncogene, 37: 3088-3097, 2018

A Mechanisms of unusual collective cell movement lacking a free front edge in Drosophila.
Uechi H and *Kuranaga E, Curr. Opin. Genet. Dev., 51:46-51.,2018

A The paxillin-plectin-EPLIN complex promotes apical elimination of RasV12-transformed cells by modulating
HDACG6-regulated tubulin acetylation.

Kasai N, Kadeer A, Kajita M, Saitoh S, Ishikawa S, Maruyama T and *Fujita Y. Sci. Rep., 8(1):2097. doi:
10.1038/541598-018-20146-1, 2018

A ADAM-like Decysin-1 (ADAMDEC1) is a positive regulator of Epithelial Defense Against Cancer (EDAC) that
promotes apical extrusion of RasV12-transformed cells.

Yako Y, Hayashi T, Takeuchi Y, Ishibashi K, Kasai N, Sato N, Kuromiya K, Ishikawa S and *Fujita Y, Sci. Rep.,
8(1):9639. doi: 10.1038/s41598-018-27469-z, 2018

A Roles of the third Ig-like domain of Necl-5/PVR and the fifth Ig-like domain of the PDGF receptor in its signaling.
Ueda Y, Kedashiro S, Maruoka M, *Mizutani K, *Takai Y, Genes Cells, 23: 214-224,2018

(2017)
A The ligand Sas and its receptor PTP10D drive tumor-suppressive cell competition.
Yamamoto M, Ohsawa S, Kunimasa K and *Igaki T, Nature, 542: 246-250, 2017

A Cell competition with normal epithelial cells promotes apical extrusion of transformed cells through metabolic
changes.

Kon S, Ishibashi K, Katoh H, Kitamoto S, Shirai T, Tanaka S, Kajita M, Ishikawa S, Yamauchi H, Yako Y, Kamasaki
T, Matsumoto T, Watanabe H, Egami R, Sasaki A, Nishikawa A, Kameda I, Maruyama T, Narumi R, Morita T, Sasaki
Y, Enoki R, Honma S, Imamura H, Oshima M, Soga T, Miyazaki J, Duchen M R, Nam J-M, Onodera Y, Yoshioka S,
Kikuta J, Ishii M, Imajo M, Nishida E, Fujioka Y, Ohba Y, Sato T, and *Fujita Y, Nat. Cell Biol., 19(5):530-541, 2017

A Structural basis for the assembly of the Ragulator-Rag GTPase complex.
Yonehara R, Nada S, Nakai T, Nakai M, Kitamura A, Ogawa A, Nakatsumi H, Nakayama KI, Li S, Standley DM,
Yamashita E, Nakagawa A and *Qkada M, Nat. Commun., 8: 1625,2017.

A Rab5-regulated endocytosis plays a crucial role in apical extrusion of transformed cells.
Saitoh S, Maruyama T, Yako Y, Kajita M, Fujioka Y, Ohba Y, Kasai N, Sugama N, Kon S, Ishikawa S, Hayashi T,
Yamazaki T, Tada M, and *Fujita Y, Proc. Natl. Acad. Sci. USA, 114 (12), E2327-E2336,2017

A YAP determines the cell fate of injured mouse hepatocytes in vivo.
Miyamura N, Hata S, Itoh T, Tanaka M, Nishio M, Itoh M, Ogawa Y, Terai S, Sakaida I, Suzuki A, Miyajima A and
*Nishina H, Nat. Commun., 8, 16017,2017

A Cold stress-induced ferroptosis involves the ASK1-p38 pathway.
Hattori K, Ishikawa H, Sakauchi C, Takayanagi S, Naguro I and Ichijo H, EMBO Rep., 18, 2067-2078,2017

A Cell competition in mammals —novel homeostatic machinery for embryonic development and cancer prevention.
Maruyama T and *Fujita Y, Curr. Opin. Cell Biol., 15;48:106-112, 2017

A Planar polarized contractile actomyosin networks in dynamic tissue morphogenesis.
Umetsu D and *Kuranaga E, Curr. Opin. Genet. Dev., 45:90-96.,2017

A Nectin-4 co-stimulates the prolactin receptor by interacting with SOCS1 and inhibiting its activity on the JAK2-
STATS5a signaling pathway.
Maruoka M, Kedashiro S, Ueda Y, *Mizutani K and *Takai Y, J. Biol. Chem., 292: 6895-6909, 2017

A Mechanisms of collective cell movement lacking a leading or free front edge in vivo.
Uechi H and *Kuranaga E, Cell Mol. Life Sci., 74(15):2709-2722.,2017

A ASK1 facilitates tumor metastasis through phosphorylation of an ADP receptor P2Y 12 in platelets.
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Kamiyama M, Shirai T, Tamura S, Suzuki-Inoue K, Ehata S, Takahashi K, Miyazono K, Hayakawa Y, Sato T, Takeda
K, Naguro I and Ichijo H, Cell Death Differ., 24,2066-2076, 2017

A Nectin-like molecule-4/cell adhesion molecule 4 inhibits the ligand-induced dimerization of ErbB3 with ErbB2.
Mizutani K, Kedashiro S, Maruoka M, Ueda Y and *Takai Y, Sci. Rep., 7: 11375, 2017

A Plectin is a novel regulator for apical extrusion of RasV12-transformed cells.
Kadeer A, Maruyama T, Kajita M, Morita T, Sasaki A, Ohoka A, Ishikawa S, Ikegawa M, Shimada T and *Fujita Y,
Sci. Rep., 7:44328. doi: 10.1038/srep44328,2017

A Caspase-dependent non-apoptotic processes in development.
Nakajima YI and *Kuranaga E, Cell Death Differ., 24(8):1422-1430.,2017

(2016)
A Slit-Robo repulsive signaling extrudes tumorigenic cells from epithelia.
Vaughen J and *Igaki T, Dev. Cell, 39: 683-695, 2016

A Dysregulated YAP1/TAZ and TGF-beta signaling mediate hepatocarcinogenesis in Mob1a/1b-deficient mice.
Nishio M, Sugimachi K, Goto H, Wang J, Morikawa T, Miyachi Y, Takano Y, Hikasa H, Itoh T, Suzuki SO, Kurihara
H, Aishima S, Leask A, Sasaki T, Nakano T, Nishina H, Nishikawa Y, Sekido Y, Nakao K, Shin-ya K, Mimori K and
*Suzuki A, Proc. Natl. Acad. Sci. USA. 113, E71, 2016

A Merlin/NF2-Lin28B-let-7 is a novel tumor-suppressive pathway that is cell density-dependent and Hippo-
independent.
Hikasa H, Sekido Y and *Suzuki A, Cell Rep. 14,2950,2016

A MDCK cells expressing constitutively active Yes-associated protein (YAP) undergo apical extrusion depending on
neighboring cell status.

Chiba T, Ishihara E, Miyamura N, Narumi R, Kajita M, Fujita Y, Suzuki A, Ogawa Y and *Nishina H, Sci. Rep. 6,
28383,2016

A A role of the sphingosine-1-phosphate (S1P)- S1P receptor 2 pathway in Epithelial Defense Against Cancer
(EDAC).

Yamamoto S, Yako Y, Fujioka Y, Kajita M, Kameyama T, Kon S, Ishikawa S, Ohba Y, Ohno Y, Kihara A, and *Fujita
Y, Mol. Biol. Cell, 27(3):491-9, 2016

A A novel nectin-mediated cell adhesion apparatus that is implicated in prolactin receptor signaling for mammary
grand development.

Kitayama M, Mizutani K, Maruoka M, Mandai K, Sakakibara S, Ueda Y, Komori T, Shimono Y and *Takai Y, .J. Biol.
Chem.,291: 5817-5831,2016

A Mathematical model for cell competition: predator-prey interactions at the interface between two groups of cells in
monolayer tissue.
Nishikawa S, *Takamatsu A, Ohsawa S and Igaki T, J. Theor. Biol.. 404: 40-50, 2016

A The Rho guanine nucleotide exchange factor ARHGEFS promotes tumor malignancy via epithelial-mesenchymal
transition.

Komiya Y, Onodera Y, Kuroiwa M, Nomimura S, Kubo Y, Nam JM, Kajiwara K, Nada S, Oneyama C, Sabe H and *
Okada M, Oncogenesis 5: €258,2016.

(2015)
A Left-right asymmetric cell intercalation drives directional collective cell movement in epithelial morphogenesis.
Sato K, Hiraiwa T, Maekawa E, Isomura A, Shibata T and *Kuranaga E, Nat. Commun., 6:10074, 2015
A The cell competition-based high-throughput screening identifies small compounds that promote the elimination of
RasV12-transformed cells from epithelia.
Yamamoto S, Yako Y, Fujioka Y, Kajita M, Kameyama T, Kon S, Ishikawa S, Ohba Y, Ohno Y, Kihara A, and *Fujita
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Y. Sci. Rep., 5:15336. doi: 10.1038/srep15336, 2015

A EPLIN is a crucial regulator for extrusion of RasV12-transformed cells.
Ohoka A, Kajita M, Ikenouchi J, Yako Y, Kitamoto S, Kon S, Ikegawa M, Shimada T, Ishikawa S and *Fujita, Y, J.
Cell Sci. 128: 781-789,2015

(2014)
A Hipk?2 and PP1c cooperate to maintain Dvl protein levels required for Wnt signal transduction.
Shimizu N, Ishitani S, Sato A, Shibuya H and *Ishitani T. Cell Rep., 8: 1391-1404,2014

(ASHRZRED
(2019)
A Epiblast formation by Tead-Yap-dependent expression of pluripotency factors and competitive elimination of
unspecified cells.
Hashimoto M, *Sasaki H, Dev. Cell, in press

A Retinoblastoma inactivation induces a protumoral microenvironment via enhanced CCL2 secretion.
Li F, Kitajima S, Kohno S, Yoshida A, Tange S, Sasaki S, Okada N, Nishimoto Y, Muranaka H, Nagatani N, Suzuki
M, Masuda S, Thai T C, Nishiuchi T, Tanaka T, Barbie D A, Mukaida N and *Takahashi C, Cancer Res., in press

A Stem cell competition orchestrates skin homeostasis and ageing.
#Liu N, *#Matsumura H, Kato T, Ichinose S, Takada A, Namiki T, Asakawa K, Morinaga H, Mohri Y, De Arcangelis
A, Georges-Labouesse E, Nanba D and *Nishimura E K, Nature, 658, 344-350, 2019

A Juvenility-associated IncRNA Gm14230 maintains cellular juvenescence.
Tano A, Kadota Y, Morimune Y, Jam FA, Yukiue H, Bellier JP, Sokoda T, Maruo Y, Tooyama I and *Mori M, J. Cell
Sci., doi: 10.1242/jcs.227801, 2019

(2018)
A Competition for space is controlled by apoptosis-induced change of local epithelial topology.
Tsuboi A, Ohsawa S, Umetsu D, Sando Y, Kuranaga E, Igaki T and *Fujimoto K, Curr. Biol. 28: 2115-2128, 2018

A Light control of the Tet-gene expression system in mammalian cells.
Yamada M, Suzuki Y, Nagasaki C S, Okuno H and *Imayoshi I, Cell Reports, 25: 487-500, 2018

A Identification of juvenility-associated genes in the mouse hepatocytes and cardiomyocytes.
Jam FA, Kadota Y, Mendsaikhan A, Tooyama I and *Mori M, Sci. Rep., 8, 3132, doi:10.1038/s41598-018-21445-3,
2018

A Combined mutation of Apc, Kras and Tgfbr2 effectively drives metastasis of intestinal cancer.
Sakai E, Nakayama M, Oshima H, Kouyama Y, Niida A, Fujii S, Ochiai A, Nakayama KI, Mimori K, Suzuki Y, Hong
CP, Ock CY, Kim SJ and *Oshima M, Cancer Res.,78: 1334-1346, 2018

A Ras activation in retinal progenitor cells induces tumor formation in the eye.
Koso H, Tsuhako A, Matsubara D, Fujita Y and *Watanabe S, Exp. Eye Res., 180:39-42,2018

A Spontaneous development of intratumoral heterogeneity in a transposon-induced mouse model of glioma.
Sumiyoshi K, *Koso H and Watanabe S, Cancer Sci., 109(5): 1513-1523, 2018

(2017)
A Inference of Cell Mechanics in Heterogeneous Epithelial Tissue Based on Multivariate Clone Shape Quantification.
Tsuboi A, *Umetsu D, Kuranaga E and *Fujimoto K, Front. Cell Dev. Biol., 5:68.,2017

A Non-muscle myosin II deletion in the developing kidney causes ureter-bladder misconnection and apical extrusion
of the nephric duct lineage epithelia. Haque F, Kaku Y, Fujimura S, Ohmori T, Adelstein RS, and *Nishinakamura R,
Dev Biol, 427(1):121-130,2017

A Tissue-intrinsic tumor hotspots: terrior for tumorigenesis.
*Tamori Y and Deng W-M, Trends Cancer, 3: 259-268, 2017

(2016)
A Epithelial tumors originate in tumor hotspots, a tissue-intrinsic microenvironment.
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*Tamori Y, Suzuki E and Deng W-M, PLoS Biol., 14: 1002537, 2016

(2015)

A Real-time imaging of bHLH transcription factors reveals their dynamic control in multipotency and fate choice of
neural stem cells.

*Imayeoshi I, Ishidate F and *Kageyama R, Front. Cellular Neurosci., 4;9:288, 2015

A Anovel Aurora/VEGFR dual kinase inhibitor as treatment for hepatocellular carcinoma.
Nakao K, *Tanaka S, Miura T, Sato K, Matsumura S, Aihara A, Mitsunori Y, Ban D, Ochiai T, Kudo A, Arii S and
Tanabe M. Cancer Sci., 106: 1016-1022, 2015
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HEREDHEE
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MR GrEpFZEREmEE . 6) R GHEBFER mEE) - 8 GHsotseot k)

ZOMIZ B2 < OFEBNILFEMIE A HEME L, LEFRCE U THFERUR Z KR T2 2 L T& 7z, LITICHE

A FEAE IR & U Cam U8R U 7o LR R D s % HROICRE# T 5,

* ZF., 8K GHEZE) — BEA GHEDZE) : Hippo Y7 FILRAHMBEFRES 2N L TREBEOHERIC

RELGEEBEE5X 55 &% L7-(Nishio et al, FASEB J., 2019),

* BRE GHEAFE) — FHE (KRR  IORABEICEVWTER LKR#ila & Ras TEMBAMICEL S

HMIEREEREEAFEMIEBEICK BS54 TA A= 0JIZTHEM LT=(Kon et al, Nat. Cell Biol,

2017) .

* AR (AZEWE) — FHE GHEFE) — Bk GHEMFE) - MEREOHREETILZEEL., HiEH

(218 < HERMERNMIRRBR S IR -9 &I 2 LRI HH 5 L7z (Tsuboi et al, Cur. Biol.,

2018),

* FEE GHEAFZ) - BE GHEAFR)  BEIAEIL LY O RBELRICET S invive BIRFEAR

it (GGT) &EERHEMAHEIL LI-MIUBE~ VY AET A ZMESEL 2L T, BELRTEZ AHEBKEERER

[Z2DWTHFLAIILDENTZEIT>1=(Kon et al., Nat. Cell Biol.,, 2017),

* AR (AZENE) - Bk GHEBFE) - ERGHERIC IS T 2 BE R MIRER ORI B E O T EiEn & H#E

HITE A7 a0 7T K& #EE LT-(Tsuboi et al, Front. Cell Dev. Biol., 2017).,

* TR 8K GrEarst) — BA GHEprsE) - e 2317 5 Hippo-YAP & 7 F /LR D& 2 G~

7oRES. YAP EtHEHERaE. MEL LCEEMEBMCHEHINSY, YAP EHLMBEO B DIRE L

HEITII A, BET I HREBEICIKRET 2 EF#BH LM LTz (Chiba et al, Sci. Rep., 2016)

*  KiF (KFEFSE) — BB GHENIZE) - MIBEIHZR T 5 Ras RO ATP IREZHE L, K#

REAHRIEBRZMICHIE I TILNS Z L 2 7r L7=(Kon et al., Nat. Cell Biol,, 2017), & 512, M@ &

FEIZ351T 5 Ras ZRMPINTOT Y R =T ARREZHE L, HEBEETIY FYA F—2 X0OBGRE

BH & 752 L 7= (Saitoh et al, Proc. Natl Acad. Sci. USA, 2017).
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2) R TR ETIERFENT - invivo 4 A=V TR V2 — (K. BR)

3) WHLKES ) LU A RRNAI A7 ) —=v 7w 22— (—1§)

4) MBS LR R SRR R ¥ — (BRE)

ENENOE L Z—IZBWT, FHEAFRPE, AFEIUIMT— A FAfRE 2 & 21TV, sEIEIEE 0 [
V7 A HEE LT,
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8. HMIRBEROEANRK (RMOFAMWER. HREROUMRMEAZST.) (1 X—JLA)
THIZEZAT O TR (WRZERRA CIA 9 530 - JEEOMEA - BI%E - - BEREE - BM ORI &) OIFH
KRBT ZEH D RAVERC OV TR L TS 23y (RIEBEC 31T 2R E I E A~ DB DRI Z & T, ) o

TR IE 2 D =AY > D TV ICHERE T 5 7o DITIRIEBES L & 72 > TULF O X D IR 2 TEH L 7=,

& EEHALEHAEORE - RERFHOXEH
PRI FE H D WVITDHEMEE OFEDO Y R— k& & bio, FEMNILFEFZEOHEEEZ B L T,

TEEANEFHEELRAEMESR | 2REHELLRE L TAE L, #ELR TETMREAEEZ

Ete 6 MHOMLFEMIIEA SR LT CEFIFEE — AdH720 10-20 FHOYHR— K, &FF 1,500 1),
TR W TR A IR D S ESERERFEZELGT 5720, EFRAREINMAREITHFEL
BOBRETOENEHRBFE L HIMNAZ L, FEIEE )O3R Lz (0~ 12 ATkt LT, A5 237
FM),
4 DOEAMT KABIE O E TN R 2 RIEIE R ) O B OB R B H TR L (E
W& 2,527 FH).,

& IRFHOLE - R(E

TN DR ZEIE 2 LG L, S BICHIRNAMIRIET 5720, S F S ERIGENIRIEIEOMF 7R E
ZIEM LIz, F2bD% LI TICET,

CFRk 2 6 4) fElkA — A~ —T OB (199 THM) . % 2 kIt #& oM (653 TH)

CERE 2 748) % 1 BB AER S Ry Y A, 3 B #OR MK (3,864 TH)

(k2 8 4:) A AMRAY B (100 TH) MEHEG - 444 v 7 a—RGRIEFV—2 v ay
7" (200 FM) . 5 3 Rk EESR OB (534 TM)

CERK 29 4E5) %5 3 A ERS S VR T & (597 TH) ., MBS - AT Ak Lo a Vv 7 ARETF
D% (203 TH)

Ok 30 4E5E) 45 5 RIS o B (426 T-H) . 45 91 [0l B A4S Rt E (76 TH)

& FTEHREOHES S VHEEERTOER

R SE OHEME I L BE 7R 3R A - 2 A R Lo, REBMIRRMEICOWVWT, DITICR#E L, Zhbof
DN DD DL, FEIROMII AR o # — DIl ENTE T2, £/, INoDETOERFEDFIA
ZETEHR EAEHMRICHABRL. BEEATOREDOHETTFRALE,

BREYL: ey FEEEE X (U7~ AU 28 Z - 8399 TH)

FIEHE B H L — PSS AT AR (T4 8 - 24721 TH)

BAYE IR-LEGO == ;b  IR-LEGO-200/mini/E (37~ Y44 « 2,410 TH)

$HAKFF . /LY —H —LE-SH800ZFP (SONY - 22261 T[1)

— YL v VT AT fr~vAru T L— ) —&—— (§%) (Varlioskan Flash 4,999 T DN 1,999 T
M)

BAIE: UTNLZALPCR VAT L (T7F54 K -6524 TM)

SHIE : 21UV A L—H MAITAI Deep SeeHP-OL (4 Y /<& - Hiffi 24,742 TH (55 7200 TH%
L))

TP : BRSO EREEE 7 U A 2 Z —NXT0VD —X (F—F 74 v v —HV AT 4T 47 -
5,999 )
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- IRBEOERARE ((1),

(2),

(3) ZAEHLETIN—JLUR)

(1) XFEZRYSEM GIEFECBOCHEBALZZE 2 B - Hhs, SEEEE0 XELYRE
ME] MR LZLD,) 1o T, @EDREWEIC, BRICIRE S FECTREHE LTI EEN,)

. e g . A (A ZEH
| ma | fOE ERES | MR WAl () ot () | PEORRIER
2 6 [HERL—FIFVI200 AU "2 1 11,934,000 11,934,000 | AL#RE R

— AR A | A
Fun —3
HESL—Y|TCS SP8AY 1 24,721,200 24,721,200 | AR F
—BAMEE S A | N2
Fu —3
/LY —%— | LE-SH800ZFP 1 26,190,000 26,190,000 | JLIH K2
SONY
T=VA v | BZ-X700  %-x/aft 1 9,676,692 9,676,692 | BUXERI AL K
DAL
WA A RS NX70VD —% 7 ¢ 1 5,999,400 5,999,400 | FAERR
WEI VA A | vy —HP AT
Z—NX70VD | 4 7 1 v 7 {1
V7 )LZ A L|CFX96Touch /A 1 4,989,600 4,989,600 | BURERI AL K
PCR fitr v A | 7 Ftt:
F A
VT NEA LT TIA Nkl 1 6,524,000 6,524,000 | [EISZATFFEBAFE A
PCR v AT A BALSEAFSE T
ety MY S Y LMS 1 8,393,328 8,393,328 | f = K2
M —20 | M1064-2000/E/18S |
F U R IX73P2-
33FL/DIC
BISEAL Y - — | IX78 2T L (FV 1 3,948,000 3,948,000 | JLIH K2
PR 6 VXA
ERE GRS | 7 A 5 M205FA 1 2,660,000 2,660,000 | JLIH K2
&
IR-LEGO = [IR-LEGO-200/mini/ 1 2,410,000 2,410,000 | JUIH K2
=k E o7~k
o 7 | FE H Bl | S3e L1 — 5 — 1 9,199,000 9,199,000 | ENZAFFERHFEIE A
Bk Bio-Rad PSR ZERT
F—NA T |F—x o R Bz 1 4,190,400 4,190,400 | f7 K2
VHEEEMEE | H3XF
2 8 |v4/87  v=17 | Thermo Scientiffic| 1 1,857,600 1,857,600 | JLIN K52
B ANV S Multidrop
MicroPoint Y& | 7 v R —/ L4t 1 7,959,000 7,959,000 | HAL K
A
HESL—Y|TCS SP8 7 1 7,649,640 7,649,640 | FAL K=
T v 77— K=K
29 |5xu 257 4 | HoloMonitor M4S 1 4,998,000 4,998,000 | 4 A2z
v 7 WS
s E & 3 | FUSION SOLO. 78.| 2 3,666,600 7,333,200 | BT
L2 A A —| WL/VilberLourmat
VT AT A
—
HBARIR 7 U — | MDF-1156AT/ /% F 1 2,862,000 2,862,000 | HURUE
P Y=v7
3 O | 845 ¥ ¢ FE | DeNovix 41 DS-11+ 1 1,620,000 1,620,000 | HUR EE R Rl A
ZvATh
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(2) HEREICBITIZZXHDOS S, KB, AMEE - #é4. TOMOEERLDOIZONWT, FEITL, BBH
2. S@EDORXVIEICHER, &%, P LXERBEAZ L BANICTER LT &N,

[‘Frk 2 6 4ER])

- it# . EMBO Workshop on Wnt signalling ([Z& 01 428, 242 H (A4AHLD) ; =2&ME (5B 1 HfES
e, 2 BIEGEEESN %) 199,500 1 (CRMEE) ; HeRE, BN E 1,698,760 [ (A - &z
) ; BEREESAN 176,040 ] (—fREE) ; FaSM%E (GF 1 BIsEEaEE. 5 2 RIS %) 199,500 H

A - CHBHEE) ; FRBIN7e & 634,252 1 (BHEEBE) ; Brf sl 38 ~0 20 132,120 M, MlaEE = =
X7 L50066,140 M (FHHEE) ; BEESINEERE 393,450 [, EWNFESNRE 72 £ 410,980 [ (FEHBE)

- NE# - e RA RV L 3,648,187 M, URIBNRE A% 948,604 [ (JFHBE) ; HFZEAMIB)E A
# 261,510 [ (FIRHE) ; R 2 4 3,587,529 [, JRiBNkE A2 2,035,584 [ (CARBE) ; WFsEiE -
TR 117,620 H (—&HD) ; AR RV R E 3,461,677 1 ((FFEHE) ; FEERAHEYE NMFE
2,271,564 1 (FHIL) ; FEBE LR O LR B A& 72 L 5,887,280 1], EBMIE (JiE) AMi#E
1,276,008 [ (& FL)

< EOM  BR T RS E SRR OEERE 614,520 ., B{s TIEBLE &RHAELSOEIE 495,720 1 (FEH
) ; ERREEOFEA 97,057 [ (GHHEHD) ; B Rk - o SZB=F Ak 2,402,880 1, A—7v 7 7 &
AV —FVERSC 553,778 [ (AREE) 5 BB T~ v AER 72 &£ 3,129,300 . Bhy FBR KA AR
899,872 1] (miHHE) ; DNA ~ A 7 v 7 LA SZitfEtrh— v 272 £ 687,650 [, FEfuaxF HEF 179,008 M

(e BIE)

[‘Frk 2 7 48]

i MIRREES = a7 A 239,060 [, BMB2015 209,940 ., fEISEE. EESS L RT w7 A2 192,840
M CERED) ; MR, a2/ 848,666 [ (FHiE - miAEL) ; BEEZIN 1,310,197 M (&80 ; %
25ME CHANERR Y R Y T A5 KEZEOFT HAESE) @5k - CRID ; fElESEIc s
112,220 3 (JHEEBE) ; MERRBEA ERE S AR Y o A 38,980 M, H AR 18,760 M, #FZE T &b
B CGEREKY) 30,700 M (FHFBE) ; #ESMHIEZR & 893,074 M, 5 FAFZE & A IRE 181,530 [ (BEHIFE)

- NME# - 4 PSR 344 AN 6,453,334 [ CAREE) . AR NZEMRE 5,431,712 1 (JHHEFE)
FgeAB) B NE-# 980,000 1 (RRAEE) ; FrEfftE (BhEMEY) 24, M58 ('L R7HEY) 24 A8
8,011,338 M (WHHHE) ; FiFHFZE R, HiltitEE. 727 =h A% v 7 AMb# 7,832,269 1 ($5AKTE) ; Hiffidl
EERER 1,127,075 H ((CAEE) ; N2 R 7 JEH 2,480,785 1 (JHEERE) ; BB A% 3,284,269 M (&
D) ; RV OM-LAFZE B A F % 15,112,636 1, FEERMBIE (UkiE) AfF# 3,149,640 [ (FEHEE)

- LA YA MERKDEEA 486,000 M, BREHESH 312,000 [ (55 1 FIEEES AR T A Cell
Competition in Development and Cancer (Z4%%47) (RREEHE) ; #CKEZ2 L 105,737 1 (FFHE - &8
iy KSRk - o FEER R RN 2,554,340 [, FRSCHSUIRIE: 88,300 M (AARHE) ; EBERRERL, a5
# . FeSCEFRRER 1,100,308 1 (—{&HE) ; #1701 Agilent Expression Array fi##T5 7t Zebrafish
1,188,000 M., fi#MZzit—xX KO F—H~A =2 7% —E R 896,400 [, By IEriE:%MH Ik
1,096,485 M ({-FHEE) ; B 2BalaaFI A B 1,682,979 M. FEBREVHMNTE H 72 & 471,735 1, DNA v—7 =
» AfRNT (29 1F) 639,018 [, L —W—EIREFEE FH 287,280 M, E &/ H 200,000 3 (FIHHE) ; EBR
fage R 907,612 M, fEHT¥-— B % 125,950 [, i SCHE#Er 344,703 [ (FEHBE)

[‘Frk 2 8 £ ]
- JiK# : International Cell Competition Symposium ~Z/1 415,060 [}, EEET 7 7 4 v o Fa~B0
401,571 M CARHD) ; KR, 22BNy 1,304,809 [ (GHE - miaPE) ; BEaHE. #F WS BN
236,100 [ (—{KHE) ; P22 CIrfiElRaS#s N, B ARSI ES, MRBEAETFY—27 v a v
THENNE) 1,286,250 1 (EnA - (SRLED) ; FES72 L 399,600 M (GHEEHL) ; BHradiitER B2 44,100
M, Mlgs - 214 A 7 a— REEHEF WS5,880 M (mHHEE) ; HFFEHEENIRE 66,020 M, 17
ZhN78 &£ 519,007 [, BERFESMNKE: 216,900 [ (% H L)
- NME# - 3 PSR SCEE 6 44 A 9,340,877 1 CAREE) 3 AR NZEMR Y 8,736,054 11 (JHHEIE)
FseAiBI B AN E 1,500,020 M (@Al ; FFEFEE (BhEGEY) 14 AH# 4,838,293 11 (FEHBE) ; Hiffr
WEEREM 877,841 1 (R ; BB, 727 =A% v 7@ 6,529,893 1 (45 KFE) ; R A K7 JE
728 2,974,212 [ (GHEEE) ; EREBEAGEE (2 1F) 6,122,980 [ (FHID) ; FHEBE L OEITFEE A
472 £ 11,920,699 M. EBRMBE (JiE) AF#E 1,412,880 M (FRHIE)
< ZOfh =7 = AT —ROFA 1,294,596 M, FasCilhl - BfE L (430,773 1) (HEBE) ; #iE
Brliiak - e EBRER BN 1,519,350 [ (AAHD) ; LRSS, Ehiplnsk i e, s g
385,209 [ (—f&81) ; iy 2Bl FIHE 763,945 M, Fa CHeREr 183,600 M, 2R EEFE 132,600 M (1=
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BHEE) ; GasCieRatl 571,058 M, fENTESE 434,484 [, FECRIEENE 250,098 1 (85ARHE) ; o — 27 = A fifhr
FIHAE R & 204,053 9 (FFERE) ; FBRiaR{E R 792,000 . DNA o — 27 = A fi#Hr (11 #4) 153,484 Y
(B ; BNt AR 954,157 1, BEERIRFHK0 1,328,400 [ (R HBE)

[‘Frk 2 9 4E )
iR g, BV AR T T A (77— ) I230256,000 M, MiaES - AT LAEBELZA VLT
ARBETFORIISNIN 137,960 [, FEAWFRRE~SN 119,820 1 CARIL) ; HIEE, FaBie &
2,350,670 [ (GHHHEFE - MAPE) ; BESESIN 360,680 1 (—KHE) ; 22BN CHAtRERE Y R Yy
LB, FrhiEg DEFos) . AR FEFES, EafPRERFRKE, v EMBO
Workshop. # /N Cold Spring Harbor Asia2017 %) 1,059,608 [ (&34 - {-RLEE) ; fHIEEIC SN2 &
435,100 M (JHEEHE) ; MIIRBEAERR S R ™ 4 84,787 M. MG 2o v 4 63,468 M. fMlEA « A7
LAV T EFEFOZ 41,680 M (FFHEE) ; & FFEHE ENIRE 638,260 1 (REH L)
« NPRE - 3 RS SERE 3 A N 3,529,803 1 (CAAREE) 3 AA RZEMZE 12,303,786 11 (G
BE) ; MFEMEBIE A 1,799,000 F (FAEE) ; HE-LAFFEE 144 5,470,000 1 (BKEE) ; fREMIEE (Bh#
FEY) 14 Afh#E 807,002 1 (FEHEE) ; iR, HifitlitEBEH 6,678,829 11 (85 AT ; FeTBh#JEH
2,313,427 1 ({-RHE) ; WA NV EMZ2 L 2,923,454 [ (HEHE) ; FEBdihB A2 (1 1F) 5,397,723 [
(FFHEE) 5 FHEBE R VAR B e & A% 6,874,805 1 (FERHIEE)
< TOM  BEREE T SC  SPSIRSFAMOEA 1,415,988 [ (GHIEBE) ; B EBRiR « ThoEZER=FR
B 1,519,350 [, BFZEY > 7wt 177,208 M., Ga I CHKIE: 106,875 F (AL ; ERkgaHEHE,
BN, BEER R 1,365,482 1 (—{&HE) ; ~A 7 07 LA Bas ORSFEAE 1,519,560 M (76 H
) ; B FEBRBEE AR 778,050 [ ((-ALBE) ; Ehip KBl sF AR 1,218,609 [, HanEkEE: 373,809
M. T 2RSS 852,350 [ (85AREE) ; > — 7 =2 AR £ 126,799 1 ((FREEHE) ; MaRERE (8 14F)
3,386,717 [, By E R 190,862 M. GmsCifakl 223,970 M. GaSCHIRIR 162,502 M, GUBRE(T#
FH 11,448 [ (EHHEE) ; fENTY— B2 282,700 [, EBREFIAEL 492,024 [, HEE0RF2K 1,656,000 [,
i SCHe e 468,068 M (EHIBE)

[‘FRk 3 0 4E )
iR EHBEE T T 7 4 v a FRAOSN 607,940 M, 3 TAEMTFR~DBNN 159,640 M, ALY T -
ALY TFRETRRE~OSN 122,960 1 (AAHE) ; HiRE, PR L 2,417,971 1 (GHEBE - &2
D)., Fa, HIERES 364,950 M (—(&HD) ; =A% rFfiifaisss. AR TEDFRES, JEM
The Hippo Signaling Pathway 2018) 530,750 ] (#5A - {=FLBE) ; RS N7 £ 73,700 M (BHEPE) ; #F5CHT
HhHE (29 1) 409,380 M (HHH8E) ; EHFFEEENIKE 73,940 1 (FEHBE)
« NPRE - 34 BRI 3 A4 N 2,300,291 [, EBREMEEEHEAEIE 6 4 1,079,550 1 (A4 ;
RARZEMRE 12,741,093 [ (GEEBE) ; EAFFEE 14 5,568,000 [ (B KHE) ; wEEKE - AHERE
B AR 11,021,234 1 (&) ; FAFZER ., FAEESIRE 6,467,200 1 (85ARBE) ; FT-Bh#U&E H
3,452,677 [ ({=FLBE) ; F2BRAHBIE 72 & 418,052 11 (FRREE) ; EBRiBIEAME (114 2,738,217 M (&
FFEE) ; RHTBhEOME 7,493,021 F (EEHIHE)
cZOM: TSC SP8L—W—sHalfE¥E 1,458,000 M. FAMEEIAST A 945,324 1 (GFHEHL) ; @
Briaaxk - oo SEBR R B 1,925,530 M, G CHESCIRIE: 142,510 [ CAAEE) ; EERSSHERL, Btk
HEH FasME, B 1,260,169 M (—1RE) ; BRI EF 2,739,005 M, fEHT %
350,190 M, PEERTAEREE: 431,784 ] (85KRHE) ; MRHTESE 999,000 M ((ZFFBE) ; SZREfRHTEN 2 & 784,006 [
((FHEEEE) ; BhiSEBhtis il Ik 1,340,204 M., FRsCHIRIM (3 f4) 307,407 M., EEREhfENTE 72 L
221,356 M, T CKIEEH 91,261 F., #UEHEHE A 29,203 [, F&4E T59— b 2 HE 960,000 M (F
) ; FEBuhw sk A e 828,152 M. T — B A 278,300 . i SCHHE 653,784 M. HEZF DOLRSFEK)
1,661,112 [ (FEHHL)

(3) BMAEEE (ERR S 0 &) DIFEEE DM L 21T o I-HHEEN H 2 BE1X. TOREETBRLTLE
&y,
AO1 Ftil (FFHED)
ok 30 4E 11 A2 &EhE L7/ BT T, YN TFAEL W o 2070 EEM oA 5925 Z & 2
Sk oty BFERITE, 205N MIBESIC KT TEEL RRD A Z LR RAIRTHHTZH, D451
® KO FREE DRI L0 F ORIFEIS KA A 2 RIRE AR 2 AR LTI 2 BINL L. 205 Ofia o 5 Ye
B JREEE AT AR OBIRERNT. 35 L OV 7 AG EEREHE D FRNTEE D EBR A BN CEMT A MLBERAE T
7=,
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9. UBFMOIBTRUVEEFXHIBTAOREBE (1 R—JLR)

FFZERESR DA SE RIS, HEE M BB B 5 2 T2 A LR R RO R F 72 CIZ oW CELR L T 72 &0y,
HEERODERNNA~DHE

Rk 2 7TAEEEICERME LB AER Y VRO AL, HATYHTOMBEFEERE LE-ERY VRY
DL E ol BRE LT 54 OFRL ISR AT I8 | SR O M S A SR DR SRR A R R T D
EMTELZ LI, BABICSVTHANICHLEZRGOVHEREBREOMEHWMEARNAZHEEL-C &
BB T E—ILT DfF oA IC e o7, ERRICZOEBES VARV T ARG &4 L0 | L2 84F
1 0 AT A » DOfF5EH (Fundacién Ramén Areces) & HFEHIIEDHETY K v FIZEWNTE?2
EHMEFRESEE S RO LEIT o1z, S BIZ R U< AL 2 8 #F D The Allied Genetics Conference (Orland,
USA) I[ZBWTH MO FHIE & BRENGHE & L CHfFS L, MlaBia oy —2 v a v 7RBfg Sz, N
2T, FH29FEICEREY VRO I LEMRICTHRE L. HHAOMILB A% inspire L7273 HEH|T
DT ENTE, 20X DI S MBS PEOTEEN TR OMILE S FEE DM T 2L 2 ALY | K&
HHEED VD, F-. ENICBOTHER 2 6 ~ 3 0EEDIS TEWHRE | B3E . fifatEm3Ean s
VIRV U LBHDLWNITV—7 v a v T, BB, HE, BRNA T A= T Hlags] oty
a VEE MIERREZREL CTE, ZOME. BAEICRIT 2B A ORBMETIRE<EmEY,
HIFRBE A ORFTEN N ATRIBRICIE 2 CE - 2 L 2 FE L TV 5, 4% LIEmAIC, ENS 02 TR A
ez BE L, TOS 5% REHEEL T,

BEZE A TF~DEERHE

ARl DFEARE 2 LD B 7 240003, A IS OV TR, v a v Y g o LSRR TIE
TR & 23S AU BGAE O Tt Z B BBIZHOWTEITHIE M TON TE 72, TNHITIMAT, 2O 54
MCTET T 7 4 v alvTADL ) REMEBHET MIZBNTH, MIRBEHRI OV T O/ A /)
MINZAT bz, TOME, BAYE GHEFZE) SIiERKRPE (AN 28, ThEThE7 77 4 vvalb~
T AZBWT, HEFEENNHAREORECEELRINEE->-TWA I AW LNII Lz, S HIZHEFMIE (&
S0 13 v U RET AR MHWT, REAERORMIMIICE L ARSI REDZILRRICEAS LT
WBZLaRLE, Z0Xoic, MEBEEIRLALERY - REBMNLRRICBEE TS5 EBNHLITRY
BE, 2 < OFEREIZRE W GBI G HROEE LR D B A0 INE L T\ 5,

B OHEE L OEEICL HHEBDMAEIL

YRR Z S HICHE L, MG ORI 2 I 2121%, SN OIEE 25 T E N O FEE OB
Zigfb 95 2 LITA, SN ONIEE & OILFEBFFECE R « e R OILG A HHES 5 Z LR ARAIRTH
%o ARFEMCIE, EER RIS I 4 O BIABIC e - T, B A2 R - v 7 L~UL TR L T
DUIMIFTEF a2 7 el v, 5 0E, 1 O4DOFRENG . I FEH OMAIRE, EFEILFEFTED
(RAEVCFEMRANIC B 595 2 L IC[AEA155 2 LN TE T, T b OMEMIFER L, BITEO I T DMl
BAWRED by 7T —TH Y MBE O A "=t b5 & ROF 72 MEs A s %1
LTS, THREBREEBRERMRERY bD—91 @4 LT ZOAF—2%FH LT, WA OFEHES
& DMHBIREIZ L > T, EIROEFHEE OERRNE - HEAE L AZEL & &bz, HFEE B & OEER
HI7e NHIHR > U — 27 OREAHEE L, PRI CIEHCE 2 A\M OB R A B 57 B0 f5 2 FER 21T
olz, EBIT, WSt 77 T ZAOWIZEE M B ICAH T L EREN 2 LFRFZEC Lo T - R L A
IREZE U CEBICT A Ay va v 2ERDIEICE ST, HREEBEITZTA T A0 LU B0
TSR A B LT,
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10. FRHEICBSELE-EFHREOREORERE (1 X—TLIA)
WIESEIRN OB FHAE B ROBML OB E LB FHEE () ORI T HROBINS LK LT a0,
SIFJEARGES - DI RE - BT - B 0#E & L OOl LI FEE 215 L £

IR OHE FIFFEE OB RRUIAR DI M2 & LT F 217> T&E 72,
1) BEFRAREOMBESR

HREE R & U CHIRERE 2 OV L2 MEERICHME L, AFIEE IS AR, RA X —J#
DYE G272, 2 BEICOZ 5 GEEROMEE T, 8 04 WMlaB S EE N —FICS Lz, ERITE
RLBRICE L LBICHECOOERK, RRAZ—RRMNITOIL, 22720 OB A R LT, kO
FrpLe Ly =7 REH L ARA K7 RERA, FiF AR CEFIIREOM THRZ#BX 72U X F
NBRFEHAKOGESFEITFLTA XAV IVBRbEIN, EFAREOREL LLEBFORRICH ST
ZIFTIEEL, ELDOFELGHRMARNEELI ST >NT LAY BEBOERIZCERECEHFE Lz, £/6F
e R & ULz T, SRR 2 8FEE I PRIk D TF 14> a—F ) fig e, k2 9
FEIITRTLELIA D)) BEE OEREFHRR LM L, AFFEHEK & O ARFIC X > T, #r
T e FERFSEO 2 7 ORI Z BIE LT, E6I2, EFAREHNERNN TOXERARICKET 51
HNERAZERXFREMERSOCRFEMEZRAONTHR—FLT,
2) EENEFARELEARIHEES

BT EE H 2 WX RE O EO YR — k& &b, EmNILFEmIEOfEL2 Bfs L <. (48
BN TR A LRI R HEE R ) iR iR DIl L, BEFRERKREZSV 6 ((BXk-BEK). 1HF-
KEF), [EE-HEH ) THRIR- BEAR) TRUL- fr) MER- £l KTF0EF) OREMEEXELRZ. 2
O OIFEFFRITNEFIC R L, ERITHERR LT 52 LN TET,
3) EFHAREOENS L VERERHARFEXIE

TEIRNIZB WGBS IR 2 S ESERERFHAZ LG T 700, EFARBEMBAREISHFE LR
MOBE/ETHOENEHNEEEREMENOZIELTE, FlC, BHBIAG L WA R MaE =7 —
T ETCIRAEE L. AR ZNTT 5 EBRRITZ S ORI N —TI2 L o TEEDRLEAD L DT
bolelod, %< DEFIIE 2 RIGHEE 21772,
4) BFOFE - RE

(EF D T2 H18)

BXREERR GHE#sRE) : 77— U —4%— (B CDB) = #Hig CGHILK)

BAKX GHEMFZERZER) - #EEER OUNKT) = B BERERY) = &g ORIRRT)

SEE (BAFEFENAR)  HHEER RHERT) = Hig LK)

HFHE (AZFFEAFR) - BB CKERERRY) = MR (FREAFEE PI) (WEEFRKT)

WMHEE (NFMERE) - B (BRREmRKRY) = £ (RREmHKT)
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Gines Morata (Universidad Autonoma de Madrid)

During the past few years I have followed with great interest the progress of the Japanese teams
implicated in the “Grant in Aid for Scientific Research on Innovative Areas” devoted to Cell Competition.
As I stated in my first report, cell competition plays a major homeostatic role in animal tissues. Unlike the
Immune System, which functions at the organismic level, cell competition is a tissue-intrinsic process
aiming to eliminating cells that for a variety of reasons are unfit for the resident tissue and that may
endanger the viability of the organism. One important aspect of the surveillance function of cell competition
is the elimination of oncogenic cells that may appear during the development or life of the organisms: a
tumour-suppressing role. For many years cell competition had been a specialty of the fruitfly Drosophila
but gradually it become clear (in good part due to Japanese scientists, and particularly Prof. Y. Fujita) that
it also plays a role in mammalian tissues.

Realising the biological significance of the phenomenon and its biomedical implications a group of Japanese
scientists joined to combine efforts to characterise cell competition from different angles. The seed of the
project was based on the work of some outstanding scientists like Prof. Y. Fujita on mammalian cells or
Prof. T. Igaki on Drosophila imaginal cells. The project was financially supported by the grant mentioned
above.

The group, coordinated by Prof. Fujita, included about 30 scientists from different institutions and one
of the principal aims was to promote collaborations among the scientists. It has been achieved by personal
contact, visits to the different labs and the organization of meetings attended by the scientists participating
in the grant together with some foreign experts. There have been three such meetings, two in Japan and
one in Madrid. All the meetings were successful and contributed greatly to the visualisation of Cell
competition and to the establishment of collaborations among the participants. The last of such meetings
was held in Sapporo in the summer of 2017. One consequence of these interactions is a number of
publications including members of different teams, for example Kon et al Nat. Cell Biol (2017) or Tsuboi et
al Current Biol (2018).

Of course the major outcome of the grant has to be measured in terms of published results and of their
quality. During the last five years the participating groups have published about 500 experimental articles
and reviews, indeed a very high productivity, and as I detail below in top biology journals. No surprise then
that a foreign speaker in one of the meetings said that ‘7' the cell competition field is becoming glamorous is
mostly due to the work of the Japanese workers”

Among those publications there are some that are especially significant and represent major advances in
the field. I would like to comment briefly on some of them.

Yamamoto et al Nature, 542: 246-250, 2017. Katsukawa, et al. Curr Biol 28: 1756-1767 (2018)

Two important papers, related to one of the major unsolved questions in the field: the molecular mechanism
by which the apoptotic function of the Jun N-Terminal Kinase pathway is triggered in the loser cells to
cause their demise. In the first one the Igaki’s group shows here that the Sas/PTP10D ligand receptor
system is activated in the loser causing a down regulation of EGFR and subsequent up regulation of JNK.

In the second paper the same group suggests the implication of the Innate Immune system via Spz/Toll
signalling in the elimination of loser cells.

Kon S. et al, Nat. Cell Biol., 19:530-541, 2017

Here the Fujita’s group shows that when surrounded by normal cells transformed RasV!2 cells suffer

metabolic Warburg effect —like alterations that result in metabolic and eventually in their elimination from
the epithelia

Liu et al., Nature, 658, 344-350, 2019

Here the Nishimura group shows that cell competition occurs between stem cells within the skin basal

layer, triggered by different expression levels of the hemidesmosome component Col17A1. An example of
the function of cell competition in normal development. Interestingly, cell competition may also have a role
in ageing. This work deserved a News and Views article in the same issue.

While noteworthy, this sample of significant papers is far from describing the scientific outcome of the
research performed by the Japanese groups. Much of the work done is being elaborated for publication or is
already in the press. The full outcome of the research will be published within the next two years.
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Finally, a sign of the international impact of the work performed in Japan is the numerous invitations
to Japanese scientists in the field to participate in international. Prof. Fujita or Prof. Igaki are recognised
leaders in the field and as such mandatory invitees to any meeting in which cell competition is discussed.
In summary, my evaluation of the work performed under the auspices of the “Grant in Aid for Scientific
Research on Innovative Areas” devoted to Cell Competition could not be more positive. Science of the
highest quality and with important implications in Human Biology and Disease.
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