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Genetic dissection of the common mechanism of cell competition
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Cell competition is a form of cell-cell interaction whereby cells with
higher fitness eliminate neighboring less fit cells by inducing cell death. In this study, we used
fruit fly Drosophila as a model organism and searched for gene mutations that cause cell competition

and analyzed the underlying mechanisms. We found that autophagy plays a critical role in driving
cell competition and discovered that a transcription factor Xrpl plays a key role in many types of
cell competition triggered by different gene mutations.



¥ X C—19,. F—19—1. Z—19 (@)

1. AFZEBAE 4P D 5

ARWNTEED & 9 Hfa R CHIRHIZHEATEE - ZETFREICE S Ml (k) 238 5/ (k) %
PEbRT 2B FTE L, Tcell competition GHAEELA) | & FHFEFLEFER S T2, Al
Ald BEEZZT T AIESCRT AHINE 2 fL8R s DRI HERR L72 0 | eI E O R HER
AR U720 T2 DICEERKE 2 Ri-d R ST DR, oA E TV E
FARHTH D, ZNETIZ, MBI TRTFE LT, URY—AHX I EEIG 1D
AT RS MR TO N ABE T Mye D581, apico-basal #fEDRAEE A 8V E ST
X, MPRREFITINET, v a vya vz ERIZEWT apico-basal 23 fAtE L 7= flifia
DIEF RN BE 3 2 S MIEBE A OWEE & 72> TRED DR SN D BRE R E L, 20 A
HE=RALD KL L TCE Tz, o, VR Y —LAX XTGBT O~T 0B R Myc
HHEDAEIZL > TSR SNDMIEBES DA =X LIZHONTH, ITHERAICHGNTR
DOOH5bH, —H T, ZIHFEOMIBAMADOHERIZL > TWEBENL L TEZ L, B2
HRFICESTHIEEZENHIMEFEEL LT LHIED A D =X LI L > TIITIN TN D
DI TIIRNENWIFETH D, LI T, MlEse O 2 BET 57201213, £ 9wt
BHREMANO RE L, ZOLEFHEE ZFEELZHAONICT LI ENNAEATHL EEZ DN
72

2. WFEDOHK

MBS BROIEFE & 2 EZA LI T A0, v a v ya vz ERIZBWCHllla
BMAESIEEIL D DEREREZWHENICRAEL, TNHICL > T &R SN MBS D
VIFTNMBEAD AL EETT A7 74 V=R J—=0 7B L OB RFHEITIC XL - TER
HNZBRE 35 2 E 2 RIFSEO B & LTz,

3. WDk

AW TR, £ (1) vavvaunNzBEFENAIZ ) —=2 72k TlEsES Z#FE S
2| LIRS S A ERREROI BB - RIET 5, RIZ, (2) 26 OMIEEAIZBE L 2 BB TRV
T IARTEERR I & BARFINCHAT L CEDFITA D= AL E 0T D E LB, 3) b Ofiia
A ERAICHIET 2B T HEET 4 77 A Y — A7 V==V 7KV RE - FE L,
JaBt A HEDIRBMN T EIT I, TNHET 4 7 7 A Y —BB RO 218 U T, Milusts ot
R & ZERME A RN TE T,

4. WFZERHE
MFEREZ DTN E T, IS 20 S T8 T ERERRT DD OHM
BIRFA T V== T REMEE LIz, BRMIZIE, = F A X ALk (BMS) 12k 28
RERZEANLT-Va vy a UNTERZME SIS L, BENEFA 7EEHNTYa Y
T a YN OEIRFEIIC NS FFEMEOREHEAARE b ORI n— 2T A ZRISGHE
T 5, ZOLE, HIMTCIHAEFTRZRERMEZ o — 22, IEFHIICHEEN 55100 B H16%
NHHEBR SN D GHIfEE & O
FrLied) BERAWMERET D REHEAER(EMS)
(X 1), 1§57 ZRAHITD A B4 RU4ARa % B4 RU4ARE

W, WY — & o —% A .

WERS ) BREE AT, iii ] ?ﬂﬁi
BAFROBTEIEFERET

b, ZIE CTORENREEHO BRI MR 1B ENT=
fEMTIC L W, WS U722 >DH EERMBEIHERREIN S

a5t & 75 R 28 F R e D BB
FL LT, RNMANY H—FHa—
K92 Hel25E #Ein 1% REL
7=o Hel25E [34Z0> & A&~
mRNA i 2 > T, # R
7 BARA~DBE GRS T G SO s i
Wz, EBRIZ, Hel25E 28 11 1T 1T 1T 1T 11T
(oo RIS, HelZSt 2 Bl J3133333713
BERETLTWAZ Ebro

Too 22TC, INETHIRBGTS | B1 #aSaEElSRCTRATRDEEENRY)—=Y
RERL U TSN TEX7— | Yavsay TlEEMES(25E2A0T. BARMERICEAEI S S8R
HOU R Y — A X LRI | ShASEREROADSE R ERCERAMER KT SMRBAHER
FoO~TFuERME, tmL | TRERRLE

EEMBROANDRHBEMISERITHE




T — Vi 2 o R EEROIE T 28 & T2 ERMmbh T, T74bb, Hel25E 2
BICE DAL, INETEL DFENREINTE Y R Y — X R T Eis s B
I X DM S ERBED A W= AL THIERZ EIND AR EW EE 2 bivi,

2 TET, Hel2bE ZEMNEF X Z TR S DO A D= A LEWH LT HT280,

—EHDT a Y a UNRTZPRBERRKRZHRTA T T HWEET 4 77 AT — AT ) —=
TEATO, ZOMIEBEA 26T 2B HEEERE L, TOME, B RxZ izt —7 7
O —BEB AR T OHEEEDS Hel 25F 28 FARAAN CTHIfI S 415 & MIfRBLA 3 < M S d Z & 23
Molz, T, BMEMROPERICA— N7 7 V—RURETHD EEZ DN, S LR EIL
SPHIRMT OFE R ERMN (BsE) (89 5 Hel25E BB () B W TH—hr7 7Y
—WEMEN EH L, 2
TEMEDY NFRB OTEMAL
Z I L CHl R e B A5
Fhid DFBLAEFHES
B ENRbNoTZ, &
512 Hel25E 25 B
FA L AR F—F
INK #iEMH kL THB JNK?t
0. Zo INK &AL &

B

i

hid FEBLFHE D - QY

5 & T, BRI h_d/NFxB

W42 Hel25F 2R i

R R IR | AN AN A /
R i AN l

BT’ > 7= (Nagata

et al., Dev Cell, #lrast

2019) (K2), B2 Hel2SEERICLYSIERIShAMMBEE DS FAH=XLs

I, MRBEAZ R TEEBTEAROBERFENAZ V—=27 (K1) 2 KBHRIC R
L. #12,500 D3 7Y g UNRTIRER AR AR L T, TOHN5 87T OB A HBEA R
ZRETHZ LKLz, 2D 87T ZRFEICHWT, ZHE TICHEE ~DOEENHRE S
TWA0FEE (JNK, 4 — b7 7 U—BEE a1, 5K Xrpl, B A/N—8) ORGFMEE FRAE
L7ohER, ZO¥3Ll B Xepl IRTFERICHIIER S 2R 23 & W ) BEWZ ¥ broTz, D

D, KExRBLETERICI ST EEZI SNDIMEHFHAHRLOLL A, Xrpl E0IH7zo7-1
DORBR AT T D 2 EDURE ST, BIE, 2 b DR _ob\f%$ﬁv7‘+JVf£3£
BREOERFEMEZRIEL TB Y, M AEA =X LN OO DT I —IZHENnN5 2 &
MAZDDHD, 5HOILRDLMNTIC LY M SHRRE2RRMICI XD Z LN ARRIZR D
LEZOND,

—J7. FED Hel25E 258 X 5 Hlfa
ﬂﬁn@ﬁﬁﬁfﬁb‘tbt SFA B =X
2B W, BB T8 A eE
wﬁﬁﬁmuﬁzéﬁ%h77yw®

EMSERF=(E
CRISPR-Cas9ZER

FHEMEL LT A ENTER O - A\
I RO 05> TR e b T 7230 \“fx Hei25E3E BB %””/
SRHALNNIRLEEZLNTE, £2 } }iii’ }

T. 20— 77 O—FHEICEHb AR

7&%%“T}M%EwﬂﬁW7ﬂ%
W BERET D B E L O F1 28 FRAE

A%mm%%ﬁfﬁ(4m0%£%%>

%t L < 1% CRISPR-Cas9 7% & i 25 B ‘ gy

(3,000 ZHEAM; [ESLEIRFHFIEAT A N

TR ] 1R« S T IR 1 & & o> JL[RIAF

) HAREHESIZTE AL, Hel25E Z Rl | E3 Hel25cZERICL M A% 2RFDER

fa oz v —r OHebRBIE (7 v SRR

—) FIHMEE (oY —) END | Hel2seZ RARESIZBE1ES 254 BUABSIZEMS T R 8 B ZCRISPR-

GHE AT —= LT (M3), # | COBBERKEREBAL, MUBAEMH - (HRET DRM

DRERL B _& = L, sz 24 | ERRTR

ROV T Ly —D 5 17T RHENI by R TR EOEEEICNERBLGETFOERTHD

T ERbhotr, FLTIOEX  WEMITOA— R 7 7 O—FERIEI SN TWA D ERDb

FOEF AT 7 A Y —RAI V== s
BEM LT, BRI, AR A RaRR & U] fifasR s D1




Mmol, DFD ., Hel2bE ZBEMDDOA— b7 7 U—fFE & 2 L D MIadebRIZIT, BT 5
BEEMIEOI by RU THRENEECTHD EEX LN, BUE, BBEMRo I har R 7
RN ED LI ITMEMEOA— 7 7 U—FBICEDLONEMIT LT D, 5%, ZTOA =
ALEHALMNZTHZ LT, MlEseOLBRBEOMEMIED Z ENTED EH]HFEIND,



4 4 2 3

Kanda H, lgaki T. 111

Mechanism of tumor-suppressive cell competition in flies 2020

Cancer Science 3409-3415
DOI

10.1111/cas.14575

Sanaki Y, Nagata R, Kizawa D, Leopold P, lIgaki T. 53

Hyperinsulinemia drives epithelial tumorigenesis by abrogating cell competition 2020

Developmental Cell 379-389
DOI

10.1016/j -devcel .2020.04.008

lida C, Ohsawa S, Taniguchi K, Yamamoto M, Morata G, lgaki T. 9

JINK-mediated Slit-Robo signaling facilitates epithelial wound repair by extruding dying cells 2019

Scientific Reports 19549
DOI

10.1038/s41598-019-56137-2

Nagata R, Nakamura M, Sanaki Y, lgaki T. 51

Cell competition is driven by autophagy 2019

Developmental Cell 99-112

DOl
10.1016/j .devcel .2019.08.018




16 6 4

Yorkie drives tumorigenesis by non-autonomous induction of autophagy-mediated cell death

62nd Annual Drosophila Research Conference

2021

Cell competition regulates tissue growth and tumorigenesis via non-autonomous induction of autophagy

43

2020

43

2020

72

2020




42 ( )

2019

42 ( )

2019

2019

lgaki T

Tumor suppression and epithelial maintenance by cell competition

26 European Drosophila Reserch Conference

2019




Nakamura M, Kondo S, Saito K, lIgaki T

Dissecting the mechanim of non-cell autonomous cell death by cell competiion

26 European Drosophila Reserch Conference

2019

Nagata R, Nakamura M, Sanaki Y, lgaki T

Cell competition is driven by autophagy

26 European Drosophila Reserch Conference
2019

28 Cell Death
2019

28 Cell Death

2019




28 Cell Death

2019

Cell competition is triggered by local induction of
autophagy

19 71

2019

17

2019

Nagata R, Nakamura M, Sanaki Y, lgaki T

Cell competition in the growing epithelial progenitors is driven by autophagy

17

2019







