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Dissecting the systemic regulation of tumor-suppressive cell competition
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In Drosophila epithelium, cells mutant for apicobasal polarity genes
overproliferate and develop into tumors but are eliminated via cell competition when surrounded by
wild-type cells. We have previously found that these oncogenic mutant clones surrounded by wild-type

cells cause tumorigenesis by abrogating cell competition when circulating insulin peptide is
elevated (hyperinsulinemia) in the fly body. In this study, we tried to dissect the mechanism by
which insulin signaling regulates cell competition.



B X C—19, F—19—1, Z—19 (m)

1. WHEPAR SO 5

EFORADIEE A Y —

ETh Y | LR A DR - R el s

13 RGHI G D TR AR (apico-basal

Hik) OHAEEAES BI5 LT B, ﬂﬁﬁ?g,ﬁ}?ﬁgﬂy \Q‘*nggﬁ;ﬁgﬁ%
vauYa o ERHARICE N N
W B RIERIZ, apico-basal #:A3 AA 300003069 00

U 7-MBe (R AR 7 scribble | l
(scrib) D RIAMf 72 &) 1T RN —
AE LRSS & TR L CE IR & 2B gy
E5 L5, BIRENZ Lo, 20 iy ay

T 5 7 b S N 1 2 o0 JE R % !
EFMEIZEER D &Mus %

L CHERA BRSNS Z R 283 A
HMOLNTHBY ., Z OB ITHES

CIEEN S (K1), BFRREES B 1 #aRE I & 5B MR IEERE OB

TINET, vavya un_xikh

O ERMEEET VR E LTHY, ZONAIMEIMEDOHIINEEAS D4y 1 A B =K W% fj#fr L
T& 7z, BARMIZIE, scrib 28 SEAE 72 & O fialE B B Aa 23 E 7 el o 8E 3% & TNF-JNK 7
FmE L CHER &N D Z & (Igaki et al., Dev Cell, 2009; Ohsawa et al., Dev Cell, 2011) . % @ Fif
“C Slit-Robo X3 7 A DNEMEAL U CRtE IR 23 ER2 s BRI HERR S N3 < 72 B 2
& (Vaughen and Igaki, Dev Cell, 2017) , i AR SEA0 I X BEHE 3- 2 IEF M 2> 5 @ Sas-Ptp10D Hil i
FKEV B R-ZRBEK 7 F Ik EGFR Y7 F V2K TS Tt sE -+ 2 &
(Yamamoto et al., Nature,2017) . & HITIE Z OFAHERR S 7 AR ARGIES 7 F It L > TH
WCHIH ST b Z & (Katsukawa et al., Curr Biol, 2018) 72 EH#BH LN LT&E /-, LivL., Z
NETHAT MM OMAEERSCHIINEIED A h = X LANHL N2> TE-—FT, ER
WIZBWTED XD & CHIRBESFREOFEPREINDDNE WD | HIK L~ TOHM
JABEEHIE A 1 = X MFNEE AV ERRATH 72, ZO XS eRilod | FRREZEDIZ a vy
a UNZERICBWTIHO A A Y VEAMBNS DA A Y o _RT T ROREEA BN = Rk
Th HEIRIF IR T MG ORIEIC BEEREE 2 R 2 L2 RWE L, BRI,
va Y a o NZYAR

REFTATZ V=N (A vawvaysIyhm
TooamYa m ATk | 1>z &E4r (PC) |
H
Sfic D~ R ou P .
FEAL, ChICLE " . I}.
R L 36 > R A 2 oo e
Mpa (scrib ¥R 7 v — é e ® .'\
V) ORlaEAEIc L A8k A s scrib7 A—2
N ﬁ%IJ éhég&{#%% Oenocyte )
K,%ﬁ EFI] BHIn T2 Fat body Wing disc Ring gland

%%27 ) ;:g{ L7z @ [ IPC chico-RNAI
ﬁf%\ %@E{}:Z@{E%& M scann
L T chico B+ (=3
7 ¥ =2 U N T insulin
receptor substrate (IRS) &
m1) #RELEZ,

Chico/IRS (X, A > A VU~ %
DR OA A v scrib

SARICHTE LB A 2 FEEAVRYVLALOLERIZE Y BEBAHKTIHENS
VAV VT FOVEMIE | () 1 R EE@R Thicok /v XTIV FBILIE Y A YR ¥ OEE AN
NICIEZ D F T b, L. EREEOMIGREZIFT 5,

(B) £ : scrib ZRMEL 7 O — (A IIBHFERMBICEHENS LHBREND, B AV RAY Y
BLRIEN T 2T chico 18 EEMIB Tchicox / v 7 X7 v T 5 & scribZRMREANBIERE % ENESLT %,




BA~T v KKK DEIRFIE CoOMEB A OMREx, EIRFIEO HilE Tl < IMCFEET D
A RAY CPEAEMBENZEOBETMIETHD Z ENbhoT, S LRDBEHTOREE, A A U pE
EHIMAN T chico BBLENDTHE T 4 — RNy VEIEICE DA VAU U OFEABEDRHR L,
ZRICED T a Y a R KGR DA LAY VLUV RBFEIC ER T E N otz T
DIEBA L AV L LD EF (B4 2 2 U fE) 23, BHE RIS T 2 /a4 8k LT
scrib BEMN 7 o — U BN EEVT 5 Z & nbhh o7z (Fi<— K 2 ; Sanaki et al., Dev Cell, 2020) .
LMo T, @A 2R Y 2 MED Z kT Tk B Rk o oo bk BRI A3 (A & > O ik T >
2V EEMEE D . ZAUC XV MBS OBEE IS U RIEIE L TR LT 5 L E X b,

2. WEDOHBY

AR TIE, ARV o 7 F ARG EZHIET A D= LW LN THZ &4 H
L7, SNETITHERRES X, @A AV VIMAED Y a3 ¥ a U8 KT bR /R +
O R A B B 23 HE R BE & D B 2> B s ~R U CHglE - B k356 2 &2 w7 L T
(Sanaki et al., Dev Cell,2020), Z DFIRIZIESE | EA A Y MUE T CMRIEAREERIIE 2 A > 2
Voo TNk ERATHAD=ALEHENCTH I LT, BAMSIMERIEE S OERNEREE
WX DHIEHEE A ST 2 L 2B E Uiz, ARBFZE, JERS 2 BB IR IR A O 23 AU TR
BOFmIZHAT DA D=L 2RMETE LRI S, T2, B 2 BRI
BETIEEA A VIIMENEZ DT <, TR NAIGIEOMIE S 2T 2 &0
WAV AT @O TWDAEEERE X B D, 2AMERFOE BIRETHDL A PRI %
TRIRICHEA L TV DBERIFERE CTIERA Y A7 BHBIIEK TT 52 ERMBN TV DAY, Bk
BN EiZvaula UNTHRIZA PRV I v ERETHE, BA VAV CVMETTEZD
WP AR EE MY 7 v — > OEBAL S (2 S D Z L 23y~ 72 (Sanaki et al., Dev Cell, 2020) ,
TauTaunTIZBIT A A MR OERBFIZ O TEIT ORI TR > THWDH R, Z
NHOBERERTIEA A VIIJEIC L 2 BAMRERA D =X LN a 7Y a UNTIZB N TY
LIRSV TV D A[EEMEZ SRS RIB T2 H D Th 5.

3. WHEDITIA

vavuYavuRTEETAAEYE L THW, A R TV MR (dig BRH D
WM serib BR) 1ICX o THI &R Z SN A MBS 26T 5 A =X LEfT LTz, £7,
BA VAV CMAED Y 5 Y a U AN ERIZIBW TR D A 2 Y VIR EE D
A=A L EHOENCT D7D OBIBFHIFHT 21T > 70, ZIVE TOMSE T, fRi AR IE O Hk
FRICT=Y FY — LR X7 EIRE TH D L e~ — A REKFRIRENEECTHDH &
MPERE STz (Liu et al., Nat Commun, 2022), =2 T, L ho~—@EEMETFRRK 2 EIC
T35 F v v > % F—F Btk (Bruton’s tyrosine kinase) Z |35 Z & T, &A v A VU ILEE
& (chico/+) \ZBIT % dig ZBAMROIEEAL IR SN D0 EMEE LTz, £72, L ha~v—#A
TREAFRIRE S 2 0 L 72BR DA > R Y 528K (InR) & > ™37 B Rz il L7z,

— ., WMERREEREOA VA Y U TN AERNEREEIC L > THII SN A h =X L% H
DNNTT D7D DBIRFHIENT 21T > 7o, MFERRE LIX TN E TIT, BRI S 7T OIEME
LS PE R B O IEEH L 2 5 & 292 & & B2 LWz (Katsukawa et al., Curr Biol, 2018)
T I T, HRREIGE 240 9 AR Toll ZRIEH S5 2 & THRRE L 7TV ETEM L S
HIZBED scrib ZERMIBORELALA, A > AV 2 7T ARTFIDNE 9 D ERRGE LTz, £7-. Toll
ZIEBTEIR B S 2B O serib B RMIEANO InR OFEHL~LEB LA A Y v v 7 FUiEM: % fif
Mrii=,

4. WFFERR R

9. L b —EEERIETFREE D TR ERA & A > A Y VIERHZA VA )
PR ST ICHTETHLNE I DERGE LT, TOME., dig ZRMIAN T Btk % /
P HE T T Dl chico/HEIRIZE T D dig Z RO EE LA G ED Z Enbhrolz, Z
DOFERZZ T T, IR BV b~ —EHEERKFIRIRIC > THEIRES D ERE L., Z OREKIC
Bboshn1%a /) v 7 X7 LTEBED InR # T EEEIT LT-, EOREFR. ZOREED 7 v 7
A AL VMR ED InR # 2 X7 EEPNEDTHZ R0 IR IV~ —EEEK
TFRIREIEC X > THIfEEA~EI S D Z E DV RIB STz, ZHHOFERMNS, @A A Y U IE
TOMEFREMIICIEWT, InR 1% Btk 241 L TR U7 EIRE TLE S, 22X 0 il
B EOMRERI 72 InR NI 5 Z & THIMEAEMIAD A 2 Y VRS VER BRI 5 2 & 3R



ST ORFEZE; amsCHmR 1)
—5. TRRPERREEMAE DA A Y o T VIR BREIE S TV OIEHALIZ LD TTHET 5 D)
ERMEELT-, T ORER, Toll ZiEREIFH S 1ZBED scrib BRI ONEEALA, InR D) v 7 &

TUATE IR S ND Z ERbhoTz,
F 72, Toll ZiBFIFEHL X B 7=BRIT scrib
HHAENO InR OFBLEN EH L, 1>
AN T FANER LT D Z LR
ST, SHLIRDHIENTIZE Y scrib 25 B
JaCli Toll ¥ 7 F M L viEM bS5
HREIK - NFkB (2L ¥ InR OFEHLN 5
T ENbhoTo, BIBRENZ L2, E
BRZ a v a v R A R R &
BBEIC L, A VA v 7 IVRTE
\Z scrib 22 BN EEAL 35 Z &N
ST, O DOFRERNG | IR G L7 &
IR CIIM Mk R N C AR v 7
UNTEMEL L, 2RI LY InR OFBLR
FRLTA R o T FARNTEMT
Lz ETEBTSEEZONT (X3
RFEFE; FmSUERRTEN ) .

Pathogen exposure

Fungi
*
* * * Toll/TLR
LI * .

¥
DorsallNFL\
Hemolymph ’LJ?E’
Insulin iignalingT
o YkilYAPT
oYY oo
%0 S o Tumorigenesis

Imaginal disc \0‘0}

K 3 Btk AARE S T ILOEHEE
IZ&YA VR OO TFNERERNICES{ET S




13 13 1 8

Taniguchi K, lIgaki T 19
Sas-Ptpl0D shapes germ-line stem cell niche by facilitating JNK-mediated apoptosis 2023
PLoS Genetics 1010684
DOl
10.1371/journal .pgen.1010684
Niwa R, Sato M, lgaki T 17
Editorial note: flying high in Japan 2023
Fly 1
DOl
10.1080/19336934.2023.2173997
Enomoto M, lgaki T 16
Cell-cell interactions that drive tumorigenesis in <i>Drosophila</i> 2022
Fly 367-381
DOl
10.1080/19336934.2022.2148828
Wang Z, Xia X, Li J, lgaki T 11
Tumor elimination by clustered microRNAs miR-306 and miR-79 via noncanonical activation of JNK 2022
signaling
eLife e77340

DOl
10.7554/eLife.77340




Nagata R, Akai N, Kondo S, Saito K, Ohsawa S and lIgaki T. 32

Yorkie drives supercompetition by non-autonomous induction of autophagy via bantam microRNA in 2022

Drosophila

Current Biology 1064-1076
DOl

10.1016/j .cub.2022.01.016

Ochi N, Nakamura M, Nagata R, Wakasa N, Nakano R and lgaki T. 17

Cell competition is driven by Xrpl-mediated phosphorylation of eukaryotic initiation factor 2a 2021

PLOS Genetics 1009958
DOl

10.1371/journal .pgen.1009958

Cong B, Nakamura M, Sando Y, Kondo T, Ohsawa S and lgaki T. 17

JINK and Yorkie drive tumor malignancy by inducing L-amino acid transporter 1 in Drosophila 2021

PLOS Genetics 1009893
DOl

10.1371/journal .pgen.1009893

Enomoto M, Takemoto D and lIgaki T. 56

Interaction between Ras and Src clones causes interdependent tumor malignancy via Notch 2021

signaling in Drosophila

Developmental Cell 2223-2236

DOl
10.1016/j .devcel .2021.07.002




Wada Y, Ohsawa S and lgaki T. 148

Yorkie ensures robust tissue growth in Drosophila ribosomal protein mutants 2021

Development dev198705
DOl

10.1242/dev.198705

Ito T and lIgaki T. 14

Yorkie drives Ras-induced tumor progression by microRNA-mediated inhibition of cellular 2021

senescence

Science Signaling eaaz3578
DOl

10.1126/scisignal .aaz3578

Akai N, Ohsawa S, Sando Y, lIgaki T 17

Epithelial cell turnover ensures robust coordination of tissue growth in Drosophila ribosomal 2021

protein

PLOS Genetics €1009300
DOl

10.1371/journal .pgen.1009300

Kanda H, lgaki T 111

Mechanism of tumor-suppressive cell competition in flies 2020

Cancer Science 3409-3415

DOl
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

DOl
10.1016/j .devcel .2020.04.008

58

10

2023
Vaughen J. Siow C.

LIM-HD Tailup

10
2023

Ras/scrib
10

2023




10

2023

10

2023

10

2023

10

2023




Hippo

10

2023

10

2023

Keigo Ogawa,Masato Enomoto, Tatsushi lgaki

Synergistic tumorigenesis by Src and Yki via inhibition of Socs36E and Hid

64nd Annual Drosophila Research Conference

2023

Kanda H,Matsumoto R, Kawasaki A, Nakamura M, Nagata R, Huang X, Okumura A, Ochi N, Noguchi Y, Wakasa N, Nakano R, lgaki T.

A genetic screen and characterization of triggers of cell competition.

64nd Annual Drosophila Research Conference

2023




A genetic screen for new regulators of tumour-suppressive cell competition

19

2023

2022

Ras/scrib loser

2022

2022




Lina Zang Ying Wang

Mingxi Deng

Yan Yan

2022

Hippo

2022

45

2022

45

2022




Hippo

45

2022

Nagata R,Kido A, Zang L, Wang Y, Deng M, Kondo S, Saito K, Matsuyama M, Kobayashi T, Yan Y, lgaki T

45

2022

45

2022

2022




Rina Nagata,Kido A, Zang L, Wang Y, Deng M, Kondo S, Saito K, Matsuyama M, Kobayashi T, Yan Y, lIgaki T

Tumor growth regulation by supercompetition via non-autonomous induction of autophagy

The 10th International Symposium on Autophagy(1SA)

2022

Interaction of distinct tumor cells causes interdependent tumor malignancy via Notch signaling

81

2022

81

2022

Integrated stress response drives non-autonomous progression of Ras-activated tumors

15

2022




Hui Liang

Spatiotemporal analysis of cell competition by ex vivo live-imaging

15

2022

15

2022

Keigo Ogawa,Masato Enomoto, Tatsushi lgaki

Genetic analysis of Src-induced tumor progression

15

2022

Tumor-suppressive tissue microenvironment generated by a reduced sensitivity to Eiger-JNK signaling

15

2022




Kanda H,Kawasaki A, Kondo S, Saito K, Kobayashi T, Matsuyama M, lIgaki T.

Regulation of cell competition by the ribosome

15

2022

Nagata R,Kido A, Zang L, Wang Y, Deng M, Akai N, Kondo S, Saito K, Matsuyama M, Kobayashi T, Ohsawa S, Yan Y, lgaki T

Mechanism of non-cell autonomous autophagy that governs cell competition

15

2022

15

2022

15

2022




2022

2022

74

2022

74

2022




74

2022

74

2022

JINK

74

2022

74

2022




2022

Liang Hui

ex vivo

2022

Dissecting the core pathway of cell competition

44 MBSJ
2021
44 MBSJ

2021




Liang Hui

Spatiotemporal analysis of cell competition by ex vivo live imaging

44 MBSJ

2021

Exploring factors that determine winner/loser status in cell competition

44 MBSJ
2021
44 MBSJ
2021
Liang Hui

Spatiotemporal analysis of cell competition by ex vivo live imaging

14 (JDRC14)

2021




Cell death 29

2021

73

2021

73

2021

Nagata R, Akai N, Kondo S, Saito K, Ohsawa S, lgaki T

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

HP
https://ww. lif_kyoto-u.ac.jp/genetics/







