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Atg: Autophagy-related 
Brk: brinker 
CycE: cyclin E 
Dl: dorsal 
Dlg: discs large 
Diap1: Drosophila inhibitor of apoptosis 1 
Dif: Dorsal-related immunity factor 
Dpp: decapentaplegic 
Dronc: Death regulator Nedd2-like caspase 
EGFR: Epidermal growth factor receptor 
EMS: ethyl methane sulfonate 
Fwe: Flower 
Hel25E: Helicase at 25E 
Hep: hemipterous 
Hid: head involution defective 
InR: Insulin receptor 
JNK: c-Jun terminal kinase 
Mahj: mahjong 
Mats: Mob-as-tumor-suppressor 
ModSP: Modular serine protease 
OPP: O-propargyl-puromycin 
PS: Phosphatidyl Serine 
Puc: puckered 
Rpr: reaper 
Sav: Salvador 
Scrib: scribble 
Sd: Scalloped 
SPE: Spätzle-processing enzyme 
Spz: spätzle 
S6K: Ribosomal protein S6 kinase 
Tor: Target of rapamycin 
TRRs: Toll-related receptors 
Upd1: unpaired 1 
V-ATPase: Vacuolar H+ ATPase 
Wg: Wingless 
Wts: Warts 
Yki: Yorkie 
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8 7 A

1975 17Cell competition
R8 7

7

7

8 
7 R

R 18

7Minute 8Minute
 (M/+) 7

7 8 7Minute

7Minute 7

R 18 7Minute
7 R8

2002 7 Minute
27 R

R8 7

7
38 7

7

8 R 7

A 4,58 7apico-basal
scribble (scrib) discs large (dlg) 6,77

rab5 Syntaxin 7 8-127Lgl mahjong 
(mahj) / VprBP 137 Myc 14,157 Src

16,177 Hippo 187 Wingless (Wg) / Wnt197

JAK-STAT 20 7 9

A 7 R8

7

7 R R8 
 



 
7

8(Nagata and Igaki, Dev Growth Differ, 2018 ) 
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7 3
2 81 7 8scrib dlg

A 7 R

8 7
6,78 7

82 7 8 Hippo
Yorkie (Yki) /YAP

Myc
14,15,188 7

7 83
7 8Minute (M/+) mahj
7 1,138Minute

21,227 R

8mahj
7 c-Jun terminal 

kinase (JNK) JAK-STAT  Minute
2,23,248 
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8 B 7

A 8
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B 7 A 8 
 
 

7 7

β R8 7
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7
258 A 7 scrib R

8 7 scrib
7 8 7scrib

TNF Eiger JNK 
7 6,78 β 7scrib

Eiger-JNK R � �

R8 

2 2011 7scrib
R8scrib 7

JNK 7 JNK
268 

3 2016 7 scrib Slit-Robo2 R

R8Slit Robo2
278 7scrib JNK

Slit-Robo2 A 7 E-
288 

4 2017 7scrib Sas-Ptp10D Epidermal growth factor 
receptor (EGFR) R8

Sas Ptp10D 7scrib
8 7

Sas 7scrib Ptp10D 8

7scrib Sas-Ptp10D EGFR
298 

5 2018 7scrib
R8 R 7scrib Hippo

Yki 8

R 7Toll spätzle (spz) 
Serpin Toll

7 R 308 
6 2020 7 scrib

R8 scrib
Insulin receptor (InR) - (mammalian Target of rapamycin) mTOR
7 scrib

8 7

7 R 318 



7scrib 7

7 R8

7
328 
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2004 7Johnston Moreno A

Myc R

R 14,158 7

7 R82007
Hippo

R 188 7

7

8 7 Myc
β R8Moreno 7Myc
7flower, SPARC, azot
R 33-358Flower Ca2+ 7

FweUbi7FweLoseA7FweLoseB 3 mRNA 8

7 FweUbi 7Myc R

FweLose R 338 Fwe
R 7

FweLose 8SPARC
7

R 348 R7Azot EF-hand
7 R 358 7

Azot FweLose 7 head involution defective (hid) 
8 7SPARC Azot

R8 7SPARC
368 

7Johnston Toll-related receptors (TRRs) spz
R R 378 7

Myc IMD
R8

7Myc R Toll2, 3, 8, 9 TIR
Ect4/dSarm, 8 Dredd, NFκB Relish

hid 378 7

Myc Spätzle-processing enzyme (SPE) Modular serine protease 



(ModSP) 7 spz
R 388 
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Minute (M/+) 21,227

8 7Minute
18 R 7

8 7mahj 2011
R R 23 7Mahj

8mahj R

7Minute 8

7 Minute
β R8 7

7 A 7 β

82002 7Morata Minute
TGFβ/BMP Decapentaplegic (Dpp) 

R8Minute 7 Dpp
A 7 brinker (brk) R JNK

R 28 Baker 7

Dpp 188 Baker 7

Minute R 398

7 Phosphatidyl Serine (PS) Draper PSR
Minute 8 7Moreno

7
18,408 

Moreno 7Fwe-Azot Myc
Minute R 33,358 R Johnston

7TRR-spz R Myc Minute
R 378 7Myc R

7 R Minute Toll
8 7Minute

Toll3, 9 IκB Cactus7NFκB Dorsal-related 
immunity factor (Dif) Dorsal (Dl) reaper (rpr) 

37 3A 8 7TRR-NFκB
8 

2018 7Baker bZip



Xrp1 Minute R 418Xrp1 Minute
A 7Minute

JNK Xrp1 R 22( 3B)8
Baker 7 A 7

RpS12 427Xrp1 RpS12
R 22( 3B)8 7RpS12

Xrp1 8 Basler 7Xrp1
R 7 hid7rpr

R flower7puckered (puc JNK
)7cactus Dif (Toll ) 7

A Xrp1 R 438 7

Xrp1
8 

 

 
(A) Minute TRR-spz R Toll 7 rpr

7 8 
(B) Minute RpS12 Xrp1 8 7

JNK 8 R7Xrp1 rpr hid 8 
 



���� cm_�¯QPY,h�

8

R 7 R

7 Ras Src R scrib
A 7

58 7 8

7 8

R 7Myc
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R

725� R8 7 18L R nacalai 
tesque #01028-85 144g7 1200g7

600g7 480g7D - (+) - nacalai 
tesque #16805-64 1500g710% p- nacalai tesque #06327-15770%EtOH

60mL7 nacalai tesque #29018-55 60mL 8 18L
8 

15L7 7 7 7

8 7 7 23 8

7 8 7

A R 3L 8 70 R 7

8 R 7

4mL 7 NR

R8 
7Chloroquine diphosphate salt 

(Sigma-Aldrich #C6628) 7 2.0µg/µL
R8 R

N7 R8 
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7Canton-S w1118

R83 A 7X
7 R8 

R :  
eyFLP1; Ubi-GFP, FRT40A/CyO (40A Ubi-GFP tester), GMR-hid, FRT40A, l(2)CL-L’/CyO; 
eyGal4 UAS-FLP (40A CL tester), eyFLP1; Ubi-GFP, Hel25Eccp-8, FRT40A/CyO (40A 
Hel25E tester) 

R : 
Tub-Gal80, FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP (40A tester), eyFLP1, 
UAS-Dicer2; Tub-Gal80, FRT40A; Act>y+>Gal4, UAS-GFP (40A Dicer2 tester), 
Tub-Gal80, FRT40A; UAS-His2AmRFP, eyFLP6, Act>y+>Gal4 (40A RFP tester), FRT42D, 
Tub-Gal80; eyFLP6, Act>y+>Gal4, UAS–GFP (42D tester)  



Minute R R : 
hs-FLP, UAS-GFP;; MRpL14, salE>gRpL14>Gal4/TM6B (L. A. Johnston ).  

48 37� 1 R8

16 R8 72 R8 
 

:  
3xmCherry-Atg8a (G. Juhasz ), mmp1-GFP (D. Bohmann ), 
mahj 1 (Y. Tamori ), UAS-Puc (E. Martin-Blanco ), UAS-Eiger w 
(M. Miura ), Vha55[j2E9] 12128, Vha26[okg-696] 63107, Vha100-2[0585-G4] 

63426, Vha13[cnj-356] 63106, VhaPPA1-1[EP3504] 17135, TRE-red 59011, hid-lacZ 50749, 
UAS-Atg8a-mCherry 37749, UAS-Atg1 56155, UAS-Atg1 60743, UAS-Dicer2 24650, UAS-S6k.STDE 

6913, UAS-hep.Act 9306, UAS-Atg1-RNAi 26731, UAS-Atg1-RNAi 35177, UAS-Vha26-RNAi 38996, 
UAS-Vha44-RNAi 33884, UAS-Vha68-2-RNAi 34582, UAS-Atg5-RNAi 27551, UAS-Atg8b-RNAi 

27554, UAS-light-RNAi 34871, UAS-car-RNAi 34007, UAS-Snap29-RNAi 25862 and 
UAS-Syx17-RNAi 25896, UAS-flower-RNAi 27323, UAS-Relish-RNAi 28943 and UAS-dl-RNAi 32934 
(Bloomington Stock Center), UAS-Vha55-RNAi 46553, Vha13-RNAi 27955, UAS-hid-RNAi 8269 
(Vienna Drosophila Resource Center), UAS-Vha100-2-RNAi 7679R-3, UAS-azot-RNAi 11165R-1, 
UAS-Toll9-RNAi HMS00171, UAS-spatzle-RNAi HMS01178, UAS-spatzle-RNAi HMJ22258, 
UAS-Dredd-RNAi 7486R-1, UAS-Dif-RNAi 6794R-1 (National Institute of Genetics), UAS-RpL14 

001308 
3 Bloomington Drosophila Stock Center
Kyoto Stock Center R8 
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EMS 7

FLP-FRT 48 R

R8 7

 flippase (FLP)  FLP recombination target (FRT) 
7

8EMS A 4
8 



(

 

FLP-FRT R  

flippase (FLP) N 7GFP
GFP 8 

�

������MARCMK�

� Hel25E mahjong R 7

Mosaic Analysis with a repressible Cell Marker (MARCM) 49

R8MARCM Gal4/UAS Gal80
9

8 7

Gal4 UAS UAS
507Gal4 Gal80 Gal4/UAS

8 FLP-FRT R

7Gal80 Gal4/UAS
R 7GFP RFP 9 RNAi
N R Gal80

8MARCM 5 8 
 
 
 
 



 

MARCM R  

flippase (FLP) N 7Gal80 R

Gal4/UAS GFP 8 7Gal80 Gal4/UAS
R 7GFP R 7GFP R

8 

 

 

������hs-Flp-out ÂÄÇÑ�

� Minute  heat shock (hs)-FLP R8

7 pouch salE RpL14/+
R 378RpL14 A 7

FLP 7 FRT 
8 gRpL14 RpL14

R 7GFP RpL14
RpL14 7GFP RpL14/+

 ( 6)8 
 



	

hs-Flp-out R RpL14/+  
pouch FLP N 7gRpL14 8

7RpL14/+ Gal4/UAS GFP R 7GFP
RpL14/+ 8 7GFP RpL14
R 7 8 
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TRIzol reagent (Invitrogen) RNA R

7RT-PCR Hel25E cDNA R8PCR R

8 
Forward 5’-GGGGTACCCAAAATGGCCGACAATGACGATC-3’  
Reverse 5’-GCTCTAGACTAGCGTCCCTCAATGTATGTAG-3’  

1.3kb Hel25E cDNA KpnI/XbaI pUASTattB
R8BestGene Institute (Chino Hills, CA, USA) 7 3 68E1
UAS R R8 
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� ccp-8 ccp-9 25-40
DNA R8 DNA 7Vienna Drosophila Resource Center

 (http://stockcenter.vdrc.at/control/library_rnai) R

R8 Beijing Genomics Institute 
(Shenzhen, China) 7Illumina Hi-Seq 4000 Illumina, San Diego, CA) 

150bp 730x R8

7 MacOS R 8 FastQC
http://www.bioinformatics.babraham.ac.uk/projects/fastqc/) fastq
7 R8 R 7UCSC Genome Browser 

(University of Calfornia, Santa Cruz)  



(Drosophila melanogaster reference genome version dm6) 
(http://hgdownload.cse.ucsc.edu/goldenPath/) Burrows-Wheeler Aligner 
Tool BWA-MEM algorithm51 (https://sourceforge.net/projects/bio-bwa/files/) 

7SAM R8 7Samtools (http://www.htslib.org/) 
SAM BAM 7  (Sort)7

 (De-dupping)7 2 R8 7Genome Analysis 
Toolkit (GATK) Best Practices52 7GATK 
HaplotypeCaller53 (https://software.broadinstitute.org/gatk/ best-practices/) 

 (SNP) R8 7

(Drosophila melanogaster BDGP6.85 reference) 
(http://www.fruitfly.org/) SnpEff software54 (http://snpeff.sourceforge.net/) 

R8 R vcf 7HIGH 
stop  

A MODERATE  R8mutator 
R 7 20 7

7mutator 7

R8 R7 R Integrative Genomics Viewer (IGV)
(http://software.broadinstitute.org/software/igv/) 7 R8

R cDNA
R8 
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cell competition-induction (ccp) R

7 2 FRT40A  
(w/Y; FRT40A) 25mM EMS R 7  (w; Kr/CyO ) NR8

R F1  (w/Y; FRT40A*/CyO) 4-5 eyFLP1; Ubi-GFP, FRT40A/CyO 
(40A Ubi-GFP tester) 7F2 R8 7

non-CyO F2 EMS
R8 7GMR-hid, FRT40A, l(2) cell lethal (CL) 

-L’/CyO; ey-Gal4 UAS-FLP (40A CL tester) 7

R8 
Hel25E R

7 2 FRT40A 3  
(w/Y; FRT40A/CyO; Df(3)/TM6B) 7eyFLP1; Ubi-GFP, Hel25Eccp-8, FRT40A/CyO 
(40A Hel25E tester) R F2 R8Non-CyO non-TM6B

F2 Hel25E
R8 
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PBS (phosphate-buffered saline) 3 74  
Paraformaldehyde (PFA) 5 NR 20 N7

R8 7PBT (PBS + 0.1% TritonX100) 10 3 7PBTn (PBT + 5% 
Donkey Serum)  30 7 NR8

7PBT 30 3 R PBTn 30 7 2
NR8 7PBT 30  x 3 7  (SlowFadeTM Gold 

Antifade Reagent With DAPI ; ThermoFisher Scienific) 
Leica SP8 R  Zeiss LSM880 R8 R

8 
 

rabbit anti-Hel25E (1:100, P. Lasko ), rabbit anti-cleaved Drosophila Dcp-1 
(Asp216) (1:100, Cell Signaling Technology #95785), rabbit anti-ACTIVE JNK pAb (1:100, 
Promega #V7931), chicken anti-β-galactosidase (1:1000, abcam #ab9361), rat anti-GFP 
(1:1000, nacalai tesque #04404-26) 

 
Goat anti-rabbit Alexa 546 (1:250, Invitrogen #A11035), Goat anti-rabbit Alexa 647 (1:250, 
Invitrogen #21246), Goat anti-chicken Alexa 647 (1:250, Invitrogen, #A21449), Goat 
anti-Rat, Alexa Fluor 488 (1:250, Invitrogen #A11006) 
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Click-iTTM Plus OPP Alexa FluorTM 647 Protein Synthesis Assay Kit (Thermo Fisher 
Scientific #C10458) A

R8OPP (O-propargyl-puromycin) puromycin 7

tRNA ’ R 7

N 8OPP A 7 alexa647
R 7 Click R

7647nm OPP 
R8 7 5  Fetal Bovine Serum (FBS) Schneider's 

Drosophila Medium 3 7 OPP ( 20µM) 710 
NR8 7PBS 7  PFA 20 R8

 PBT 20 7 PBS 20 R 7Click-reaction cocktail
30 NR8 7Rinse Buffer 20 7 PBS 20

7 R8 
 



������LysoTracker Â¿ÊÖ¯C��

LysoTracker Red DND-99 (Thermo Fisher Scientific #L7528) 
R 7 85  Fetal Bovine Serum (FBS) 
Schneider's Drosophila Medium 3 7LysoTracker Red DND-99 

( 4µM) 740 NR8 7PBS 5 3 74
PFA 20 R8 7PBS 20 2 7

R8 
 

����fwv@�

GFP /disc % ImageJ Fiji 
(National Institutes of Health) Analyze Particles 7GFP DAPI

R8 Dcp-17Atg8a hid-lacZ ImageJ 
Fiji Analyze Particles ROI Manager 7 R

R8 7 10
R8 Excel (Microsoft) EZR55 ( ) 7p <0.05

R8 Welch’ s t-test 7

 (one-way analysis of variance, ANOVA) 
 (Dunnett’s Tukey’s post-hoc test) R8

2 Mann-Whitney’s U-test 73
Kruskal-Wallis  (Steel-Dwass’ post hoc test) R8

8 
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(B) eyFLP1 / + or Y; Ubi-GFP, FRT40A / FRT40A  

(C) eyFLP1 / + or Y; Ubi-GFP, Hel25Eccp-8, FRT40A/FRT40A  

(D) eyFLP1 / + or Y; Ubi-GFP, Hel25Eccp-9, FRT40A/FRT40A  

(E) GMR-hid, FRT40A, l (2) CL-L’/ FRT40A; ey-Gal4, UAS-FLP  

(F) GMR-hid, FRT40A, l (2) CL-L’/ Hel25Eccp-8, FRT40A; ey-Gal4, UAS-FLP  

(G) GMR-hid, FRT40A, l (2) CL-L’/ Hel25Eccp9, FRT40A; ey-Gal4, UAS-FLP  

 

 

(A) Tub-Gal80, FRT40A / FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP /+  

(B) Tub-Gal80, FRT40A / Hel25Eccp-8, FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP /+  

(C) Tub-Gal80, FRT40A / Hel25Eccp-8, FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP / UAS-p35 



 

(D, F) Tub-Gal80, FRT40A / Hel25Eccp-8, FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP /+ 

(E) Tub-Gal80, FRT40A / FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP /+  

(G) Tub-Gal80, FRT40A / Hel25Eccp-8, FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP / UAS-Hel25E 

(H) Tub-Gal80, FRT40A / FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP / UAS-Hel25E 

(J) Tub-Gal80, FRT40A / Hel25Eccp-9, FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP / +  

(K) Tub-Gal80, FRT40A / Hel25Eccp-9, FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP / UAS-Hel25E 

 

 

(A) Tub-Gal80, FRT40A / FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP /+ 

(B) Tub-Gal80, FRT40A / FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP / UAS-S6K.STDEBDSC 6913  

(C) Tub-Gal80, FRT40A / Hel25Eccp-8, FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP /+ 

 

 

(B) eyFLP1 / + or Y; Ubi-GFP, Hel25Eccp-8, FRT40A / FRT40A  

(C) eyFLP1 / + or Y; Ubi-GFP, Hel25Eccp-8, FRT40A / FRT40A; Df (3R) Exel7317 / + 

 

 

(A, D) Tub-Gal80, FRT40A / Hel25Eccp-8, FRT40A; eyFLP6, Act>y+>Gal4, UAS– GFP /+ 

(B) Tub-Gal80, FRT40A / Hel25Eccp-8, FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP / Df (3R) Exel7317  

(C, E) Tub-Gal80, FRT40A / Hel25Eccp-8, FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP / Vha55j2E9  

 

 

(A) Tub-Gal80, FRT40A / Hel25Eccp-8, FRT40A; eyFLP6, Act>y+>Gal4, UAS– GFP /+ 

(B) Tub-Gal80, FRT40A / Hel25Eccp-8, FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP / Vha26okg-696  

(C) Tub-Gal80, FRT40A / Hel25Eccp-8, FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP / 100-20585-G4  

(D) Tub-Gal80, FRT40A / Hel25Eccp-8, FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP / Vha13cnj-356  

(E) Tub-Gal80, FRT40A / Hel25Eccp-8, FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP / VahPPA1-1EP3504  

(F) eyFLP1, UAS-Dicer2 / + or Y; Tub-Gal80, FRT40A / Hel25Eccp-8, FRT40A; Act>y+>Gal4, UAS-GFP 

/ UAS-Vha55-RNAiVDRC 46553  

(G) eyFLP1, UAS-Dicer2 / + or Y; Tub-Gal80, FRT40A / Hel25Eccp-8, FRT40A; Act>y+>Gal4, UAS-GFP 

/ UAS-Vha26-RNAiTRiP 38996  

(H) eyFLP1, UAS-Dicer2 / + or Y; Tub-Gal80, FRT40A / Hel25Eccp-8, FRT40A; Act>y+>Gal4, UAS-GFP 

/ UAS-Vha100-2-RNAiNIG 7679R-3  

(I) Tub-Gal80, FRT40A / Hel25Eccp-8, FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP / 

UAS-Vha44-RNAiTRiP 33884  

(J) eyFLP1, UAS-Dicer2 / + or Y; Tub-Gal80, FRT40A / Hel25Eccp-8, FRT40A; Act>y+>Gal4, UAS-GFP / 

UAS-Vha68-2-RNAiTRiP 34582 



 

(A) Tub-Gal80, FRT40A / FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP /+ 

(B) Tub-Gal80, FRT40A / Hel25Eccp-8, FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP /+ 

(C) Tub-Gal80, FRT40A / Hel25Eccp-8, FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP / Vha13cnj-356  

(E) Tub-Gal80, FRT40A / FRT40A, UAS-GFP-mCherry-Atg8a; eyFLP6, Act>y+>Gal4, UAS– GFP /+  

(F, G) Tub-Gal80, FRT40A / Hel25Eccp-8, FRT40A, UAS-GFP-mCherry-Atg8a; eyFLP6, Act>y+>Gal4, 

UAS–GFP /+ 

 

 

(A) Tub-Gal80, FRT40A / Hel25Eccp-8, FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP /+ 

(B) eyFLP1, UAS-Dicer2 / + or Y; Tub-Gal80, FRT40A / Hel25Eccp-8, FRT40A; Act>y+>Gal4, UAS-GFP 

/ UAS-Atg1-RNAiTRiP 26731  

(C) eyFLP1, UAS-Dicer2 / + or Y; Tub-Gal80, FRT40A / Hel25Eccp-8, FRT40A; Act>y+>Gal4, UAS-GFP 

/ UAS-Atg5-RNAiTRiP 27551  

(D) eyFLP1, UAS-Dicer2 / + or Y; Tub-Gal80, FRT40A / Hel25Eccp-8, FRT40A; Act>y+>Gal4, UAS-GFP 

/ UAS-Atg8b-RNAiTRiP 27554  

(E) eyFLP1, UAS-Dicer2 / + or Y; Tub-Gal80, FRT40A / Hel25Eccp-8, FRT40A; Act>y+>Gal4, UAS-GFP 

/ UAS-Atg13-RNAiVDRC 27955  

(F) eyFLP1, UAS-Dicer2 / + or Y; Tub-Gal80, FRT40A / Hel25Eccp-8, FRT40A; Act>y+>Gal4, UAS-GFP 

/ UAS-light-RNAiTRiP 34871  

(G) Tub-Gal80, FRT40A / Hel25Eccp-8, FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP / UAS-car-RNAiTRiP 

34007  

(H) eyFLP1, UAS-Dicer2 / + or Y; Tub-Gal80, FRT40A / Hel25Eccp-8, FRT40A; Act>y+>Gal4, UAS-GFP 

/ UAS-Snap29-RNAiTRiP 25862  

(I) eyFLP1, UAS-Dicer2 / + or Y; Tub-Gal80, FRT40A / Hel25Eccp-8, FRT40A; Act>y+>Gal4, UAS-GFP / 

UAS-Syx17-RNAiTRiP 25896  

 

 

(A) Tub-Gal80, FRT40A / FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP /+ 

(B) Tub-Gal80, FRT40A / Hel25Eccp-8, FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP /+ 

(C) eyFLP1, UAS-Dicer2 / + or Y; Tub-Gal80, FRT40A / Hel25Eccp-8, FRT40A; Act>y+>Gal4, UAS-GFP 

/ UAS- Atg1-RNAiTRiP 26731  

(D) eyFLP1, UAS-Dicer2 / + or Y; Tub-Gal80, FRT40A / FRT40A; Act>y+>Gal4, UAS–GFP / 

UAS-Atg1-RNAiTRiP 26731  

(F) Tub-Gal80, FRT40A / FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP /  

3xmCherry-Atg8a  

(G) Tub-Gal80, FRT40A / Hel25Eccp-8, FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP / 3xmCherry-Atg8a 

(I) Tub-Gal80, FRT40A / Hel25Eccp-8,FRT40A, UAS-GFP-mCherry-Atg8a; eyFLP6, Act>y+>Gal4, UAS–



GFP /+ 

(J) Tub-Gal80, FRT40A / Hel25Eccp-8,FRT40A, UAS-GFP-mCherry-Atg8a; eyFLP6, Act>y+>Gal4, UAS–

GFP / UAS-p35 

 

 

(A) Tub-Gal80, FRT40A / FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP /+ 

(B) Tub-Gal80, FRT40A / FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP / UAS-Atg1BDSC 60743 

(C) Tub-Gal80, FRT40A / Hel25Eccp-8, FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP /+ 

 

 

(A) Tub-Gal80, FRT40A / FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP /+ 

(B) Tub-Gal80, FRT40A / Hel25Eccp-8, FRT40A; eyFLP6, Act>y+>Gal4, UAS– GFP /+ 

(C) Tub-Gal80, FRT40A / Hel25Eccp-8, FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP / UAS-Puckered  

(E) mmp1-GFP / + ; Tub-Gal80, FRT40A / FRT40A; UAS-His2AmRFP, eyFLP6, Act>y+>Gal4 /+  

(F) mmp1-GFP / + ; Tub-Gal80, FRT40A / UAS-hep.Act9306, FRT40A; UAS-His2AmRFP, eyFLP6, 

Act>y+>Gal4 /+  

(G) mmp1-GFP / + ; Tub-Gal80, FRT40A / Hel25Eccp-8, FRT40A; UAS-His2AmRFP, eyFLP6, 

Act>y+>Gal4 /+  

 

 

(A) Tub-Gal80, FRT40A / FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP / UAS-Atg1BDSC 60743  

(B) Tub-Gal80, FRT40A / UAS-Eigerw, FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP /+  

(C) Tub-Gal80, FRT40A / UAS-Eigerw, FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP /  

UAS-Atg1BDSC 60743 

(G) GMR-Gal4 / +; UAS-Atg1BDSC 60743 / +  

(H) UAS-Eigerw / GMR-Gal4; + / +  

(I) GMR-Gal4 / UAS-Eigerw; UAS-Atg1BDSC 60743 / + 

 

 

(A) Tub-Gal80, FRT40A / FRT40A, hid-lacZ; eyFLP6, Act>y+>Gal4, UAS–GFP / +  

(B) Tub-Gal80, FRT40A / Hel25Eccp-8, FRT40A, hid-lacZ; eyFLP6, Act>y+>Gal4, UAS–GFP / +  

(C) Tub-Gal80, FRT40A / Hel25Eccp-8, FRT40A, hid-lacZ; eyFLP6, Act>y+>Gal4, UAS–GFP / UAS- 

Puckered  

(D) eyFLP1, UAS-Dicer2 / + or Y; Tub-Gal80, FRT40A / Hel25Eccp-8, FRT40A, hid-lacZ ; Act>y+>Gal4, 

UAS-GFP / UAS-Atg1-RNAiTRiP 26731  

(G) Tub-Gal80, FRT40A / Hel25Eccp-8, FRT40A; eyFLP6, Act>y+>Gal4, UAS– GFP /+ 

(H) eyFLP1, UAS-Dicer2 / + or Y; Tub-Gal80, FRT40A / Hel25Eccp-8, FRT40A; Act>y+>Gal4, UAS-GFP 

/ UAS-hid-RNAiVDRC 8269  



 

 

(A) GMR-Gal4 / hid-lacZ; + / +  

(B) UAS-Eigerw / hid-lacZ; GMR-Gal4 / +  

(C) GMR-Gal4 / hid-lacZ; UAS-Atg1BDSC 56155 / + 

(F) GMR-Gal4 / hid-lacZ ; UAS-Atg1BDSC 56155 / UAS-Atg13-RNAiVDRC 27955  

(G) GMR-Gal4 / hid-lacZ ; UAS-Atg1BDSC 56155 / UAS-Atg5-RNAiTRiP 27551  

(H) GMR-Gal4 / hid-lacZ ; UAS-Atg1BDSC 56155 / UAS-Atg8b-RNAiTRiP 27554  

 

 

(A) GMR-Gal4 / hid-lacZ; UAS-Atg1BDSC 56155 / +  

(B) GMR-Gal4 / hid-lacZ; UAS-Atg1BDSC 56155 / UAS-dl-RNAiTRiP 32934  

(C) GMR-Gal4 / hid-lacZ; UAS-Atg1BDSC 56155 / UAS-Dif-RNAiNIG 6794R-1  

(D) GMR-Gal4 / hid-lacZ; UAS-Atg1BDSC 56155 / UAS-Relish-RNAiTRiP 28943  

(F) Tub-Gal80, FRT40A / Hel25Eccp-8, FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP /+ 

(G) Tub-Gal80, FRT40A / Hel25Eccp-8, FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP / UAS-dl-RNAiTRiP 

32934  

(H) eyFLP1, UAS-Dicer2 / + or Y; Tub-Gal80, FRT40A / Hel25Eccp-8, FRT40A; Act>y+>Gal4, UAS-GFP 

/ UAS-Dif-RNAiNIG 6794R-1  

(I) eyFLP1, UAS-Dicer2 / + or Y; Tub-Gal80, FRT40A / Hel25Eccp-8, FRT40A; Act>y+>Gal4, UAS-GFP / 

UAS-Relish-RNAiTRiP 28943  

 

 

(A) UAS-dl BDSC 9319 / hid-lacZ; GMR-Gal4 / +  

(B) UAS-Relish BDSC 55778 / hid-lacZ; GMR-Gal4 / +  

(D) UAS-dl BDSC 9319 /+; GMR-Gal4 / + 

(E) UAS-dl BDSC 9319 / UAS-Eigerw; GMR-Gal4 / +  

(F) UAS-dl BDSC 9319 / UAS-Eigerw; GMR-Gal4 / UAS-hid-RNAi  VDRC 8269 

(G) UAS-Relish BDSC 55778/+; GMR-Gal4 / + 

(H) UAS-Relish BDSC 55778/ UAS-Eigerw; GMR-Gal4 / +  

(I) UAS-Relish BDSC 55778/ UAS-Eigerw; GMR-Gal4 / UAS-hid-RNAi  VDRC 8269 

 

 

(B) UAS-Eigerw / GMR-Gal4; + / + 

(C) GMR-hid / +; GMR-Gal4 / +  

(D) GMR-hid / UAS-Eigerw; GMR-Gal4 / + 

 

 



(

 

(A) hsFLP / + or Y; Act>y+>Gal4, UAS-GFP::CD8 / +; 3xmCherry-Atg8a / +  

(B) hs-FLP, UAS-GFP::CD8 / + or Y ;; MRpL14/+, salE>gRpL14>Gal4 / 3xmCherry-Atg8a  

(D, G) hs-FLP, UAS-GFP::CD8 / + or Y ;; MRpL14/+, salE>gRpL14>Gal4 / +  

(E) tub>Myc>Gal4,hs-FLP / + or Y ; UAS-GFP / UAS-Dicer2; UAS-Atg1-RNAiTRiP 26731 /+  

 

 

(A) FRT42D, Tub-Gal80 / FRT42D, mahj1; eyFLP6, Act>y+>Gal4, UAS–GFP / 3xmCherry-Atg8a 

(C, F) FRT42D, Tub-Gal80 / FRT42D, mahj1; eyFLP6, Act>y+>Gal4, UAS–GFP / +  

(D) FRT42D, Tub-Gal80 / FRT42D, mahj1; eyFLP6, Act>y+>Gal4, UAS–GFP / UAS-Atg1-RNAiTRiP 2673��
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β R Minute
7Minute 7

7

R R8 7

β 7 7MARCM
49 2-2-2 R 7

β R

R8 
7 R 7

R R8 7

7

Ethyl Methane Sulfonate (EMS) 
R 7

R R 7A 8 7

R

7

R R8 7

 (cell competition-induction; ccp )
R 7A 8 β 7 7 7 7

R9, 486 EMS 7

127 R8 7

R complementation group ccp-8 ccp-9
R8ccp-8 ccp-9 7

7

R 7B-D 8 7 7

R R 7E-G 8
7ccp-8 ccp-9 R

R8 
 



	

R  

(A) EMS R

R 7 R8

R

R8 
(B-D) ccp-8 ccp-9 8

wild-type (B)7ccp-8-/- (C)7 ccp-9-/- (D) R8 
(E-G) ccp-8 ccp-9 8GMR-hid cell-lethal

7wild-type (E)7ccp-8-/- (F)7 ccp-9-/- (G) R8 
B-G (Nagata et al., Dev Cell, 2019 ) 

 

 

������ �Q�cm®�1¦µ ccp-8�Ucm°cmH®³´/�¤¶µ�

7 A ccp-8 R cleaved Dcp-1 (
) 

R 7 ccp-8 R 8A-B’7
8D, E 8 R7 p35
N R 8C7 8F 8 7

ccp-8
R8 R7 7 8 7ccp-8

R

R8 
 
 



 

ccp-8  
(A, B) MARCM GFP Rwild-type (A) ccp-8-/- (B) 7

cleaved Dcp-1 R8B’ B 8 
(C) MARCM GFP R ccp-8-/- + UAS-p35 (C) R8 
(D) GFP R  (1013 cells/µm) wild-type (n=127disc ) 
ccp-8-/- (n=20) 7Welch’ s t-test R8 
(E) ccp-8  (5.9%)  (94.1%) 
R (n=207disc )8 

(F) disc R GFP  (GFP clone area / disc area*100) wild-type (n=307disc )7
ccp-8-/- (n=62)7  ccp-8-/- + UAS-p35 (n=18) 7Turkey’s test R8 
*** p<0.001 8Scale bar=50µm (Nagata et al., Dev Cell, 2019 ) 
 

 

������ccp-8/ccp-9¯~����° Hel25E «�µ�

7ccp-8 ccp-9 R

R R8 7 A Helicase 
at 25E (Hel25E) R8

7ccp-8 255 Thr→Met 7ccp-9 9
Asp→Val R 9A-C 8 R7 A cpp-8

R Hel25E 7 Hel25E
R 9D 8 7

loss of function R8 7ccp-8 ccp-9
Hel25E NR 7



R 9E-H, J, K7 9I, L 8 7ccp-8/ccp-9
Hel25E R8 7ccp-8

7 Hel25E R8 R7

R 7

8  

ccp-8/ccp-9 Hel25E  
(A-C)  (ccp-8/+ ccp-9/+) 7Hel25E
ccp-8 255 ACG0ATG (Thr0Met) (A) 7ccp-9 9

GAC0GTC (Asp0Val) (B) R IGV 2-4 8Hel25E
DEAD-box Helicase-C 8ccp-8 ccp-9  (C)8 
(D) MARCM GFP R ccp-8-/- 7 Hel25E
R8 

(E-H) MARCM GFP R wild-type (E) 7ccp-8-/- (F)7ccp-8-/- + UAS-Hel25E 
(G) UAS-Hel25E (H) R8 
(I) disc R GFP  (GFP clone area / disc area*100) wild-type (n=307disc )7
ccp-8-/- (n=62)7ccp-8-/- + UAS-Hel25E (n=18) UAS-Hel25E (n=12) 7Turkey’s test

R8 
(J, K) MARCM GFP R ccp-9-/- (J) ccp-9-/- + UAS-Hel25E (K) 

R8 



(L) disc R GFP  (GFP clone area / disc area*100) ccp-9-/- (n=187disc ) 
ccp-9-/- + UAS-Hel25E (n=20) 7Mann-Whitney’s U-test R8 

*** p<0.001 8Scale bar=50µm (Nagata et al., Dev Cell, 2019 ) 

�
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Hel25E 7mRNA DEAD-box RNA
8 7 S2 A Hel25E

568

7Hel25E A

O-propargyl-puromycin OPP; puromycin
R8 7Hel25E

R

10A-C 8 7Hel25E 7

Minute
R8 
 

Hel25E  
(A-C) MARCM GFP R wild-type (A)7UAS-S6KCA (B) Hel25E-/- (C) 

7OPP R8S6K (ribosomal protein S6 kinase) 
S6 8 R 7UAS-S6KCA

S6 kinase R8Scale bar=10µm
(Nagata et al., Dev Cell, 2019 ) 
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7 Hel25E 7

R 7

R8 7

Hel25E R 7 3

7

suppressor R 11A 8 250
R 77 suppressor R8 7

A R 7

R8 7Df(3R)Exel7317
Hel25E 11B, C 7 Df(3R)Exel7317

Df(3R)BSC486 Df(3R)ED5619 R

R 7Df(3R)BSC847 R 11D 8 7Df(3R)Exel7317
11D’ R8 3

2 non-coding RNA A 7 Vha55
R 8 

 

 Hel25E Df(3R)Exel7317/+  



(A) Hel25E R

7 8 7 suppressor
R8 

(B, C) Hel25E-/- (B)7 Hel25E-/- + 
Df(3R)Exel7317/+ (C) R8 
(D) Df(3R)BSC486, Df(3R)Exel7317 Df(3R)ED5619 R

R8Df(3R)BSC847 R 7 87C1-87C3
R8(Nagata et al., Dev Cell, 2019 ) 

 

 

 Hel25E Vha55
Hel25E 12A-C7 12D 7

R 12D, E7 12F 8

Vha 7Vacuolar H+ ATPase (V-ATPase)57

13L 8 7

3 Vha Hel25E
R ( 13A-E7 13K )8 7V-ATPase

R8 7Hel25E  Vha
R 13F-J7 13K 7

R V-ATPase R8 
 

Hel25E Vha55  
(A-C) MARCM GFP RHel25E-/- (A)7Hel25E-/- + Df(3R)Exel7317/+ (B) 

Hel25E-/- + Vha55/+ (C) R8 



(D) disc R GFP  (GFP clone area / disc area*100) Hel25E-/- (n=627disc )7
Hel25E-/- + Df(3R)Exel7317/+ (n=16) Hel25E-/- + Vha55/+ (n=22) 7Dunnett’s test

R8 
(D, E) MARCM GFP R Hel25E-/- (D) Hel25E-/- + Vha55/+ (E) 

7 cleaved Dcp-1 R8 
(F) GFP R  (1013 cells/µm) Hel25E-/- (n=207disc ) 
Hel25E-/- + Vha55/ (n=16) 7Welch’ s t-test R8 
*** p<0.0017** p<0.01 8Scale bar=50µm (Nagata et al., Dev Cell, 2019 ) 
 

 

V-ATPase  
(A-J) MARCM GFP R Hel25E-/- (A)7Hel25E-/- + Vha26/+ (B)7Hel25E-/- + 
Vha100-2/+ (C)7Hel25E-/- + Vha13/+ (D)7Hel25E-/- + VhaPPA1-1/+ (E)7Hel25E-/- + Vha55-RNAi (F)7
Hel25E-/- + Vha26-RNAi (G)7Hel25E-/- + Vha100-2-RNAi (H)7Hel25E-/- + Vha44-RNAi  (I) Hel25E-/- + 
Vha68-2-RNAi (J) R8 
(K) disc R GFP  (GFP clone area / disc area*100) Hel25E-/- (n=627disc )7
Hel25E-/- + Vha26/+ (n=12)7Hel25E-/- + Vha100-2/+ (n=9)7Hel25E-/- + Vha13/+ (n=24)7Hel25E-/- + 
VhaPPA1-1/+ (n=10)7Hel25E-/- + Vha55-RNAi (n=12)7Hel25E-/- + Vha26-RNAi (n=9)7Hel25E-/- + 
Vha100-2-RNAi (n=10)7Hel25E-/- + Vha44-RNAi (n=10) Hel25E-/- + Vha68-2-RNAi (n=9) 



7Dunnett’s test R8 
*** p<0.0017** p<0.017* p<0.05 8Scale bar=50µm 
(L) V-ATPase 8(Nagata et al., Dev Cell, 2019 ) 
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3-2-1 7V-ATPase Hel25E
R8 7V-ATPase 7

LysoTracker R8 7

Hel25E LysoTracker RR 7

R 14A-B’7 14D
8 R7 Vha

R 14C7 14D 8 7

R 7 R8

7 7

R 7
588 7

Autophagy-related 8a (Atg8a) -mCherry59

R 7 Hel25E
R 14E, F

7 14H, I 8 Atg8a 2

73 8 7

R Atg8a R8 7 Atg8a
7

8 7Atg8a R

14G7 14H 7 Hel25E
R8 

 
 



(

Hel25E  
(A-C) MARCM GFP R wild-type (A)7Hel25E-/- (B) Hel25E-/- + 
Vha13/+ (C) 7LysoTracker R8B’ B 8Scale bar=10µm 
(D) GFP R Lysotracker  (1013 cells/µm) wild-type (n=127
dics )7Hel25E-/- (n=15) Hel25E-/- + Vha13/+ (n=12) 7Tukey’s test
R8 

(E-G) MARCM GFP R UAS-Atg8a-mCherry (E)7Hel25E-/- + 
UAS-Atg8a-mCherry (F) Hel25E-/- + UAS-Atg8a-mCherry ( ) (G) 
R8 Atg8a puncta 8 RAtg8a puncta

8Scale bar=5µm 
(H) GFP R Atg8a  (1013 cells/µm) UAS-Atg8a-mCherry 
(n=127disc )7Hel25E-/- + UAS-Atg8a-mCherry (n=16) Hel25E-/- + UAS-Atg8a-mCherry (

) (n=10) 7Tukey’s test R8 
(I) Hel25E  (9.5%)  (90.5%) Atg8a puncta

R (n=167disc )8*** p<0.0017* p<0.05 8(Nagata et al., Dev Cell, 2019 ) 
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3-2-2 7 Hel25E R

7 R8

7Hel25E Atg17Atg57Atg8b
60 light (Vps41)7carnation (Vps33)7Snap297Syx17

61 R 7

Hel25E R 15A-I7 15J
8 7 R 7 Hel25E

R R 16A-D7 16E 8 R7

Atg8a cleaved Dcp-1
R 16F, G7 16H 8 7Hel25E

p35 N 7Atg8a
R 16I, J7 16K 8 7Hel25E

R8 
7Atg1 62 N R

R 7 Hel25E
R 17A-C7 17D 8 7Hel25E

7 R

R8 
 
  



	

 Hel25E  
(A-I) MARCM GFP R Hel25E-/- (A)7Hel25E-/- + Atg1-RNAi (B)7Hel25E-/- 
+ Atg5-RNAi (C)7Hel25E-/- + Atg8b-RNAi (D)7Hel25E-/- + Atg13-RNAi (E)7Hel25E-/- + lt-RNAi (F)7Hel25E-/- 
+ car-RNAi (G)7Hel25E-/- + Snap29-RNAi (H) Hel25E-/- + Syx17-RNAi (I) R8 
(J) disc R GFP  (GFP clone area / disc area*100) Hel25E-/- (n=627disc )7
Hel25E-/- + Atg1-RNAi (n=12)7Hel25E-/- + Atg5-RNAi (n=12)7Hel25E-/- + Atg8b-RNAi (n=10)7Hel25E-/- + 
Atg13-RNAi (n=14)7Hel25E-/- + lt-RNAi (n=10)7Hel25E-/- + car-RNAi (n=9)7Hel25E-/- + Snap29-RNAi (n=12) 

Hel25E-/- + Syx17-RNAi (n=12) 7Dunnett’s test R8*** p<0.001
8Scale bar=50µm (Nagata et al., Dev Cell, 2019 ) 

 

 

 

 

 

 

 

 

 



 

 Hel25E  
(A-D) MARCM GFP Rwild-type (A)7Hel25E-/- (B)7 Hel25E-/- + Atg1-RNAi 

(C) Atg1-RNAi (D) 7 cleaved Dcp-1 R8Scale 
bar=50µm 
(E) GFP R  (1013 cells/µm) wild-type (n=127disc )7
Hel25E-/- (n=20)7 Hel25E-/- + Atg1-RNAi (n=12) Atg1-RNAi (n=12) 7Tukey’s test

R8 
(F, G) MARCM GFP R 3xmCherry-Atg8a/+ (F) Hel25E-/- + 
3xmCherry-Atg8a/+ (G) 7 cleaved Dcp-1 R8Scale 
bar=20µm 
(H) Dcp-1 R Atg8a puncta  (%) wild-type (n=127disc

) Hel25E-/- (n=14) R8 
(I, J) MARCM GFP RHel25E-/- + UAS-Atg8a-mCherry (I) Hel25E-/- + 
UAS-Atg8a-mCherry + UAS-p35 (J) R8Scale bar=5µm 



(K) GFP R Atg8a  (1013 cells/µm) Hel25E-/- + 
UAS-Atg8a-mCherry (n=167disc ) Hel25E-/- + UAS-Atg8a-mCherry + UAS-p35 (n=12) 

7Welch’s test R8*** p<0.001 8(Nagata et al., Dev Cell, 2019 ) 
 
 

Hel25E  

   
(A-C) MARCM GFP Rwild-type (A)7UAS-Atg1 (B) Hel25E-/- (C) 

R8 
(D) disc R GFP  (GFP clone area / disc area*100) wild-type (n=307disc )7
UAS-Atg1 (n=14) Hel25E-/- (n=62) 7Turkey’s test R8 
*** p<0.001 8Scale bar=50µm (Nagata et al., Dev Cell, 2019 ) 
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Minute mahj
1 7JNK 2,238 7 JNK mmp1-GFP 

63 JNK mmp1 7JNK
Hel25E R JNK R8

7Hel25E JNK
R 18A-G’7 18D 8 7 JNK

7mmp1-GFP7puc-lacZ JNK JNK
JNK R 7Hel25E

JNK 9 JNK
R 8 7Hel25E

JNK
R8 7Hel25E JNK puc

64 N JNK R 7 R

18B, C7 18H 8 7Hel25E
JNK R8 



 

Hel25E JNK  
(A-C) MARCM GFP R wild-type (A)7Hel25E-/- (B) Hel25E-/- + 
UAS-Puc (C) 7 JNK JNK R8B’ B

8 
(D) JNK / wild-type (n=117disc

)7Hel25E-/- (n=15) Hel25E-/- + UAS-Puc (n=10) 7Turkey’s test R8 
(E-G’) MARCM RFP R mmpl-GFP/+ (E)7UAS-HepCA + mmpl-GFP/+ (F) 

Hel25E-/- + mmpl-GFP/+ (G) 7 GFP R8G’ G 8

mmp1-GFP 8hemipterous (hep) JNK 8 R 7

UAS- hep CA hep R8 
(H) disc R GFP  (GFP clone area / disc area*100) Hel25E-/- (n=627disc ) 

Hel25E-/- UAS-Puc (n=22) 7Welch’s test R8 
*** p<0.001 8Scale bar=50µm (Nagata et al., Dev Cell, 2019 ) 
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3-2-3 3-3-1 7Hel25E JNK
R8 7 NR

R8 7Atg1
N 7 TNF Eiger65 N

JNK NR R 7 Eiger UAS-Eigerweak

7 JNK R 8

R 7 JNK NR 7

NR

R 19A-C7 19D, E 8 R7 posterior
GMR-Gal4 R A

7 JNK
R 7 N

no-eye R 19F-I7 19J 8 no-eye
8 7Hel25E

JNK
R 19K 8 

 
 



JNK  
(A-D) MARCM GFP R UAS-Atg1 (A)7UAS-Eigerw (B)  UAS-Atg1 
+ UAS-Eigerw (C) 7 cleaved Dcp-1 R8Scale bar=50µm 
(D) GFP R  (1013 cells/µm) wild-type (n=127disc )7
UAS-Atg1 (n=22)7UAS-Eigerw (n=18)  UAS-Atg1 + UAS-Eigerw (n=26) 7Steel–
Dwass’ test R8 
(E) disc R GFP  (GFP clone area / disc area*100) wild-type (n=307disc )7
UAS-Atg1 (n=14)7UAS-Eigerw (n=18)  UAS-Atg1 + UAS-Eigerw (n=22) 7Turkey’s 
test R8 
(F-I) wild-type (F)7GMR-Gal4 + UAS-Atg1 (G)7GMR-Gal4 + UAS-Eigerw (H)  GMR-Gal4 + 
UAS-Atg1 + UAS-Eigerw (I) R8 
(J) wild-type (n=107disc )7GMR-Gal4 + UAS-Atg1 (n=15)7GMR-Gal4 + UAS-Eigerw (n=12)  
GMR-Gal4 + UAS-Atg1 + UAS-Eigerw (n=10) 7Steel–Dwass’ test

R8 
(K) JNK A R8 
*** p<0.001 8Scale bar=50µm (Nagata et al., Dev Cell, 2019 ) 
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7 JNK
R8 7 hid
R 35,377 hid-lacZ hid R8

7 Hel25E hid
R 20A-B’7 20E 8 7 hid
7 R

20G, H7 20I, J 8 7 hid JNK
R 7 R

20C, D7 20E 8 7GMR-Gal4 posterior
JNK NR hid hid-lacZ
7Atg1 hid R

21A-C7 21D 8 Atg1 hid 7Atg137
Atg5 Atg8b R 21E-G7

21H 7 hid
R8 

 

Hel25E hid  
(A-D) MARCM GFP R hid-lacZ/+ (A)7hid-lacZ/+ + Hel25E-/- (B)7
hid-lacZ/+ + Hel25E-/- + UAS-Puc (C) hid-lacZ/+ + Hel25E-/- + Atg1-RNAi (D) 7

-galactosidase R8 
(E) GFP R hid  (1013 cells/µm) wild-type (n=137disc )7
Hel25E-/- (n=14)7Hel25E-/- + UAS-Puc (n=12) Hel25E-/- + Atg1-RNAi (n=14) 7Steel–
Dwass’ test R8 
(F) Hel25E  (5.1%)  (94.9%) hid-lacZ

R (n=147disc )8 



(G, H) MARCM GFP R Hel25E-/- (G) Hel25E-/- + hid-RNAi (H) 
7 cleaved Dcp-1 R8 

(I) GFP R hid  (1013 cells/µm) Hel25E-/- (n=207disc ) 
Hel25E-/- + hid-RNAi (n=12) 7Welch’s test R8 

(J) disc R GFP  (GFP clone area / disc area*100) Hel25E-/- (n=627disc ) 
Hel25E-/- + hid-RNAi (n=20) 7Welch’s test R8 

*** p<0.001 8Scale bar=50µm (Nagata et al., Dev Cell, 2019 ) 

 

 

hid  
(A-C) hid-lacZ/+ + GMR-Gal4 (A)7hid-lacZ/+ + GMR-Gal4 + UAS-Eigerw (B) hid-lacZ/+ 
+ GMR-Gal4 + UAS-Atg1 (C) 7 -galactosidase R8 
(D) GMR R hid  (1013 cells/µm2) wild-type (n=137disc )7UAS-Eigerw 
(n=12) UAS-Atg1 (n=12) 7Dunnett’s test R8 
(E-G) hid-lacZ/+ GMR-Gal4 + UAS-Atg1 +Atg13-RNAi (E)7hid-lacZ/+ GMR-Gal4 + UAS-Atg1 
+ Atg5-RNAi (F) hid-lacZ/+ GMR-Gal4 + UAS-Atg1 + Atg8b-RNAi (G) 7 -galactosidase

R8 
(H) GMR R hid  (1013 cells/µm2) UAS-Atg1 (n=127disc ) 7UAS-Atg1 
+Atg13-RNAi (n=11)7UAS-Atg1 + Atg5-RNAi (n=12) UAS-Atg1 + Atg8b-RNAi (n=10) 
7Dunnett’s test R8 

*** p<0.001 8Scale bar=50µm (Nagata et al., Dev Cell, 2019 ) 
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β 7Minute NFκB
hid R 378 7

NR NFκB 7hid R8

7 hid NFκB Dif7dl
Relish R 22A-D7 22E
8 7 NFκB hid

R8 R7Hel25E NFκB
R 22F-I7 22J 7NFκB

R8 
 

NFκB hid  
(A-C) hid-lacZ/+ GMR-Gal4 + UAS-Atg1 (A)7hid-lacZ/+ GMR-Gal4 + UAS-Atg1 + dl-RNAi (B)7
hid-lacZ/+ GMR-Gal4 + UAS-Atg1 + Dif-RNAi (C) hid-lacZ/+ GMR-Gal4 + UAS-Atg1 + Relish-RNAi 
(D) 7 -galactosidase R8 
(E) GMR R hid  (1013 cells/µm2) UAS-Atg1 (n=127disc ) 7UAS-Atg1 
+ dl-RNAi (n=12)7UAS-Atg1 + Dif-RNAi (n=10) UAS-Atg1 + Relish-RNAi (n=10) 7

Dunnett’s test R8 
(F-I) MARCM GFP R Hel25E-/- (F)7Hel25E-/- + dl-RNAi (G)7Hel25E-/- + 
Dif-RNAi (H) Hel25E-/- + Relish-RNAi (I) R8 
(J) disc R GFP  (GFP clone area / disc area*100) Hel25E-/- (n=627disc )7
Hel25E-/- + dl-RNAi (n=12)7Hel25E-/- + Dif-RNAi (n=11) Hel25E-/- + Relish-RNAi (n=10) 
7Turkey’s test R8 

*** p<0.0017* p<0.057 8Scale bar=50µm (Nagata et al., Dev Cell, 2019 ) 

 



7GMR-Gal4 NFκB N hid
R 23A, B7 23C 8 7 JNK

N no-eye R 23D, E, G, H 8
R7 no-eye hid R 23F, I 8

7hid small-eye 7Eigerw

JNK N no-eye
R 24A-D7 24E 8 7JNK hid

R8 
7 Hel25E

7 NFκB hid R8

7Hel25E JNK R 7

JNK hid 7

R 24F 8 
 

NFκB JNK  
(A, B) hid-lacZ/+ GMR-Gal4 + UAS-dl (A) hid-lacZ/+ GMR-Gal4 + UAS-Relish (B) 

7 -galactosidase R8 
(C) GMR R hid  (1013 cells/µm2) wild-type (n=137disc )7UAS-dl 
(n=10) UAS-Relish (n=12) 7Dunnett’s test R8 
(D-I) GMR-Gal4 + UAS-dl (D)7GMR-Gal4 + UAS-dl + UAS-Eigerw (E)7GMR-Gal4 + UAS-dl + UAS-Eigerw 
+ hid-RNAi (F)7GMR-Gal4 + UAS-Relish (G)7GMR-Gal4 + UAS-Relish+ UAS-Eigerw (H)  GMR-Gal4 
+ UAS-Relish + UAS-Eigerw + hid-RNAi (I) R8 
*** p<0.0017** p<0.01 8Scale bar=50µm (Nagata et al., Dev Cell, 2019 ) 

 

  



	

 

JNK hid  

(A-D) wild-type (A)7GMR-Gal4 + UAS-Eigerw (B)7GMR-Gal4 + GMR-hid (C)  GMR-Gal4 + 
UAS-Eigerw + GMR-hid (D) R8 
(E) wild-type (n=107disc )7GMR-Gal4 + UAS-Eigerw (n=12)7GMR-Gal4 + GMR-hid (n=12)  
GMR-Gal4 + UAS-Eigerw + GMR-hid (n=12) 7Steel–Dwass’ test
R8 

(F) JNK7 7NFκB7hid A R8 
*** p<0.001 8(Nagata et al., Dev Cell, 2019 ) 
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7 β R

Minute mahj R8

Minute 7 Minute
RpL14 Flp-out

37 R8 7 RpL14
A 25A, B7 25C 7

RpL14 R

25 C, D7 25F 8 R7RpL14 R

OPP 7

R 25G 8 



 

Minute  
(A, B) hsFLP GFP R 3xmCherry-Atg8a/+ + Act>y+ >Gal4 (A) 
3xmCherry-Atg8a/+ + RpL14/+, salE>GFP (B) R8Scale bar=50µm 
(C) GFP R Atg8a  (1013 cells/µm) wild-type (n=127disc

) RpL14/+ (n=10) 7Welch’s test R8 
(D, E) hsFLP GFP R RpL14/+, salE>GFP (D) RpL14/+, salE>GFP + 
Atg1-RNAi (E) R8Scale bar=50µm 
(F) disc R GFP  (GFP clone area / disc area*100) RpL14/+ (n=257disc ) 

RpL14/+ + Atg1-RNAi (n=30) 7Mann-Whitney’s U test R8 
(G) hsFLP GFP R RpL14/+, salE>GFP 7OPP

R8Scale bar=10µm 
*** p<0.001 8(Nagata et al., Dev Cell, 2019 ) 
 

 

 



7mahj 237

MARCM R8 7

mahj A 26A7 26B 7

mahj
R 26C, D7 26E 8 R7mahj R

OPP R 7

R 26F 8 7

7 R8

7

7

R 27 8 
 

mahj  

(A) MARCM GFP R mahj-/- + 3xmCherry-Atg8a/+ R8

Scale bar=50µm 
(B) GFP R Atg8a  (1013 cells/µm) wild-type (n=127disc

) mahj-/- (n=12) 7Welch’s test R8 
(C, D) MARCM GFP R mahj-/- (C) mahj-/- + Atg1-RNAi (D)

R8Scale bar=50µm 



(E) disc R GFP  (GFP clone area / disc area*100) mahj-/- (n=307disc ) 
mahj-/- + Atg1-RNAi (n=14) 7Welch’s U test R8 

(F) MARCM GFP R mahj-/- 7OPP
R8Scale bar=10µm *** p<0.001 8(Nagata et al., Dev Cell, 2019 ) 

 

 

 

 
7 NFκB

hid 8 JNK A 7JNK hid
8(Nagata et al., Dev Cell, 2019 ) 
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R 7

R8 R7

R8 β
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R Hel25E
R8 7
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R8 7

hid 7
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R8 
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7 Toll 7 Fwe
EF-hand Azot Fwe-Azot 7 Xrp1

R8Johnston 7Minute
R 7Toll NFκB Dif dl

rpr R 378 7 Minute
rpr R 7hid

R 8 R 7

GMR-Gal4 JNK dl NR

no-eye 7hid rpr
8 7NFκB rpr

Johnston 8 7 β Hel25E
hid R 7rpr

R 8 7Minute
R hid R 7 hid

R 8 hid Hel25E
8 7Minute Hel25E
7 hid R

rpr 8 R 7Hel25E
Azot R 8



7Atg17Azot7spz Toll Hel25E
R 7 additive RR

7 1 8 
Minute Xrp1 7

9 438 7

Hel25E Xrp1 7

R 8 7

Xrp1 R8 7

Xrp1
8 R7Xrp1

R 7 8 
� 7Minute Xrp1

228 7

R8 β 7mahj Hel25E A

R 7

R8 R 7Hel25E
Xrp1 R 8 7Xrp1

8 
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β 7

R8 7

R 8 R7

Minute7mahj7Hel25E
R 7

8 7 -
7 8

7

7 8 7

7 R

82 scrib
7 Sas Ptp10D

EGFR 298Sas-Ptp10D



7

83 -
7

N 84 R

7 7 R

8 R 7

8 7Myc
7Myc spz

7
3885

7 N

8 N

7 -
8 

7 7

7ATP 7 7 7

9 588 R

7

8 7

7

8 R7 7Ca2+

ATP7AMP7IP3 7 Ca2+ ATP
AMPK 668 R7

A 7

8 7

7

8 7

7

8 R 7

7

8 7

8 7

PI3K TOR
R 147

8 



7 R 7

A 7

R 8 7

2 81 7

8 7 R 7

8 7

-
7

82 7single-cell RNA-seq 8 7

7

single-cell RNA-seq YanYan
8 A 7 hid

7

8 7

7 bulk RNA-seq 7

8

3 R

7 A

R 8 
�
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7

7 R 678 7

R 68,698

A 7
708 R7

midgut A 718 7
62,728

7 8

7

A 7JNK Autophagic cell death
73,748 R 7 β R

A 8 
β 7 NFκB 7 hid

R8 7

NFκB 8NFκB 7

IκB 8IκB IκB kinase (IKK) 



(

7 NFκB 
758 7NFκB R 7

IκB Cactus R8 7

Cactus R 8

7IMD NFκB Relish 7 IKK

768 R7 A

N 7IκB NFκB
777 8

IκB R 8 
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R 7

8 7

R 7

8 7

7 7

8 7 7

8 7 R

8 R 7

7

8 7

scrib A A
317 Myc

788 7 JNK
2,7,138 7

7 8 
7 9 β R

R 7 R

8 7

7

8 7

8

7 7

7 R
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Goat anti-rabbit Alexa 546 (1:250, Invitrogen #A11035), Goat anti-rabbit Alexa 647 (1:250, 

Invitrogen #21246), Goat anti-chicken Alexa 647 (1:250, Invitrogen, #A21449), Goat 

anti-mouse Alexa 546 (1:250, Invitrogen #A11030) 
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GFP /disc % ImageJ Fiji 

(National Institutes of Health) Analyze Particles 	GFP DAPI
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(A) Tub-Gal80, FRT40A / FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP /+  

(B) Tub-Gal80, FRT40A / fat k07918, FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP /+  

 

 

(A, F) Tub-Gal80, FRT40A / FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP /+  

(B, G) Tub-Gal80, fat k07918, FRT40A / FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP / + 

(C, H) Tub-Gal80, fat k07918, FRT40A / FRT40A, UAS-RHG.miRNA; eyFLP6, Act>y+>Gal4, UAS–GFP / 

+ 

 

 

(B) eyFLP1 / + or Y; Ubi-GFP, FRT40A / FRT40A  

(C) eyFLP1 / + or Y; fat k07918, FRT40A / FRT40A  

(D) *  

   eyFLP1 / + or Y; fat k07918, FRT40A / Atg18b #352, FRT40A  

   eyFLP1 / + or Y; fat k07918, FRT40A / Atg4a #2086, FRT40A 

   eyFLP1 / + or Y; fat k07918, FRT40A / Vha68-3 #35, FRT40A 

   eyFLP1 / + or Y; fat k07918, FRT40A / Vha100-5 #725, FRT40A 

(E) *  

   eyFLP1 / + or Y; fat k07918, FRT40A / Dif #395, FRT40A 

   eyFLP1 / + or Y; fat k07918, FRT40A / dl #2537, FRT40A 

 

 

(A) Tub-Gal80, FRT40A / FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP / 3xmCherry-Atg8a  

(B, C) Tub-Gal80, fat k07918, FRT40A / FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP / 3xmCherry-Atg8a  

 

 

(A, F) Tub-Gal80, FRT40A / FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP /+  

(B, G) Tub-Gal80, fat k07918, FRT40A / FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP / + 

(C, H) Tub-Gal80, fat k07918, FRT40A / Atg18b #352, FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP / + 

(J) Tub-Gal80, fat k07918, FRT40A / FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP / 3xmCherry-Atg8a  
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(A) GMR-Gal4 /+ ; + / + 

(B) GMR-Gal4 /+ ; UAS-Atg1BDSC 56155 / + 

(C) GMR-Gal4 / + ; UAS-Atg1BDSC 56155 / UAS-Atg8b-RNAiTRiP 27554 

(D) GMR-Gal4 / + ; UAS-Atg1BDSC 56155 / UAS-Atg5-RNAiTRiP 27551 

(F) GMR-Gal4 / hid-lacZ; + / + 

(G) GMR-Gal4 / hid-lacZ; UAS-Atg1BDSC 56155 / + 

(H) GMR-Gal4 / hid-lacZ; UAS-Atg1BDSC 56155 / UAS-Cactus-HA F000967 

(J) Tub-Gal80, fat k07918, FRT40A / FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP / + 

(K) Tub-Gal80, fat k07918, FRT40A / FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP / UAS-Cactus-HA F000967 

 

 

(A) Tub-Gal80, FRT40A / FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP / hid-lacZ.20-10 

(B) Tub-Gal80, fat k07918, FRT40A / FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP / hid-lacZ.20-10 

(C) Tub-Gal80, fat k07918, FRT40A / Atg18b #352, FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP / 

hid-lacZ.20-10 

 

 

(A, D) Tub-Gal80, FRT40A / FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP /+ 

(B, E) Tub-Gal80, FRT40A / fat k07918, FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP /+ 

(C, F) Tub-Gal80, FRT40A / fat k07918, FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP / UAS-Tor-RNAi 33627 

 

 

(A) Tub-Gal80, FRT40A / fat k07918, FRT40A, 3xmCherry-Atg8a; eyFLP6, Act>y+>Gal4, UAS– GFP /+ 

(B) Tub-Gal80, FRT40A / fat k07918, FRT40A, 3xmCherry-Atg8a; eyFLP6, Act>y+>Gal4, UAS–GFP / 

UAS-Tor-RNAi 33627 

(D, H) Tub-Gal80, FRT40A / fat k07918, FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP /+ 

(E, I) Tub-Gal80, FRT40A / fat k07918, FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP / UAS-Tor-RNAi 33627 

 

 

(A) Tub-Gal80, FRT40A / FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP / bantam-lacZ 10154 

(B) Tub-Gal80, FRT40A / fat k07918, FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP / bantam-lacZ 10154 

 

 

(A) Tub-Gal80, FRT40A / FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP /+ 
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(B) Tub-Gal80, FRT40A / fat k07918, FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP /+ 

(C) Tub-Gal80, FRT40A / fat k07918, FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP / 

UAS-dsRed-bantam-sponge 

(D) Tub-Gal80, FRT40A / FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP / UAS-EGFP-bantam.C 60672 

 

 

(A) Tub-Gal80, FRT40A / fat k07918, FRT40A, 3xmCherry-Atg8a; eyFLP6, Act>y+>Gal4, UAS–GFP /+ 

(B) Tub-Gal80, FRT40A / fat k07918, FRT40A, 3xmCherry-Atg8a; eyFLP6, Act>y+>Gal4, UAS–GFP / 

UAS-dsRed-bantam-sponge 

(D, H) Tub-Gal80, FRT40A / fat k07918, FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP /+ 

(E, I) Tub-Gal80, FRT40A / fat k07918, FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP / 

UAS-dsRed-bantam-sponge 

 

 

 

(A) Tub-Gal80, FRT40A / FRT40A, 3xmCherry-Atg8a; eyFLP6, Act>y+>Gal4, UAS–GFP / 

UAS-Tsc1-RNAi 6147R-1 

(B) Tub-Gal80, FRT40A / FRT40A, 3xmCherry-Atg8a; eyFLP6, Act>y+>Gal4, UAS–GFP / 

UAS-EGFP-bantam.C 60672 

(D) Tub-Gal80, FRT40A / FRT40A; eyFLP6, Act>y+>Gal4, UAS– GFP / UAS-EGFP-bantam.C 60672 

 

 

(A) Tub-Gal80, FRT40A / FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP /+ 

(B, E) Tub-Gal80, FRT40A / FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP / UAS-dsRed-bantam-sponge 
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A ?_ F- 

c`a_K<�W�DJ@�u
���u#C 

c`a`a_fat�:txyDJ@����������}����v����|��w 
_ _ _ _ NFκBtxop
�kzy 

_ 	Hippo fat
4

	MARCM fat 3

eye-antennal disc - 	

2A-B’	GFP fat 	 1C

	fat -

	 3 F, G	 3I 	

fat miRHG rpr, hid, grim

microRNA (miRNA) 

	fat 3 A-C, F-H	GFP

fat 	 3D, E, I * 	fat

*  

 

fat  

(A-B’) MARCM GFP wild-type (A) fat-/- (B) 	

cleaved Dcp-1 B’ B
(C) GFP  (10−3 cells/µm) wild-type (n=13	disc ) 
fat-/- (n=16) 	Mann-Whitney’s U-test  
*** p<0.001 Scale bar=50µm 
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fat  
 

(A-C) MARCM GFP wt // wt (A)	fat-/- // wt (B) fat-/- // miRHG (C) 
	 cleaved Dcp-1 //  

(D) GFP  (10−3 cells/µm) wt // wt (n=13	disc )	fat-/- // 
wt (n=16) fat-/- // miRHG (n=16) 	Steel–Dwass’ test  
(E) disc GFP  (GFP-negative clone area / disc area *100) wt // wt 
(n=18	disc )	fat-/- // wt (n=20) fat-/- // miRHG (n=13) 	Turkey’s t-test

 
(F-H) wt // wt (F)	fat-/- // wt (G) fat-/- // miRHG (H) fat

	 G	  
(I) wt // wt (n=10	 )	fat-/- // wt (n 10) fat-/- // miRHG (n 10) 	

Steel–Dwass’ test *** P<0.001 Scale bar=50µm 

 

 

	fat
	

	

FLP-FRT -

fat 	

Crispr-Cas9 2

	

4A-C 	
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15 Atg18b Atg4a	V-ATPase 16 Vha68-3

Vha100-5	NFκB Dif dl
4D, E 	 	

NFκB

* * 	fat
	fat

 

 

fat  
NFκB  

(A) fat 	

Crispr-Cas9 	

 
(B, C) wt // wt (B)  fat-/- // wt (C) 

*  
(D) fat-/- // Atg18b-/-	fat-/- // Atg4a-/-	fat-/- // 
AtgVha68-3-/- fat-/- // Vha100-5-/- *  
(E) fat-/- // Dif-/- fat-/- // dl-/-

*  
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c`a`b_fat�:DJtV$myZ8�DJv����|��u4 { 
     �lp"[kzy 

3-1-1

* 	

Atg8a-mCherry17 fat

	fat Atg8a

* 5A, B	 5D 	

Atg8

* 5C	 5D

	 *

 

fat  
(A-C) MARCM GFP 3xmCherry-Atg8a/+ (A)	fat-/- + 3xmCherry-Atg8a/+ 
(B) fat-/- + 3xmCherry-Atg8a/+ ( ) (C)  
(D) GFP Atg8a  (10−3 cells/µm) wild-type (n=12	dics

)	fat-/- (n=10) fat-/- ( ) (n=11) 	Turkey’s test  
*** P<0.001 Scale bar=50µm 
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	fat
fat 	 Atg18b

	fat
6A-C	 6D, E 	 6F-H	

6I 	 Atg8a

cleaved Dcp-1 * 6J	

6K * 	fat
	  

 

fat  

 
(A-C) MARCM GFP wt // wt (A)	fat-/- // wt (B) fat-/- // Atg18b-/- (C) 

	 cleaved Dcp-1  
(D) GFP  (10−3 cells/µm) wt // wt (n=13	disc )	fat-/- // 
wt (n=16) fat-/- // Atg18b-/- (n=19) 	Steel–Dwass’ test  
(E) disc GFP  (GFP-negative clone area / disc area*100) wt // wt 
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(n=18	disc )	fat-/- // wt (n=20) fat-/- // Atg18b-/- (n=22) 	Turkey’s test
 

(F-H) wt // wt (A)	fat-/- // wt (B) fat-/- // Atg18b-/- (C)  
(I) wt // wt (n=9	 )	fat-/- // wt (n=10) fat-/- // Atg18b-/- (n=11) 	

Steel–Dwass’ test  
(J) MARCM GFP fat-/- + 3xmCherry-Atg8a/+ 	

cleaved Dcp-1  
(K) Dcp-1 Atg8a puncta % fat-/- + 3xmCherry-Atg8a/+

 
*** P<0.001	** p<0.01 Scale bar=50µm 

 
 
c`a`c ����|��u�5q IκBu=7��{�lp hidu=7i 
_ _ _ _ P�kzy 

	

	 NFκB hid

* 	fat
	

NFκB NFκB 	

IκB 	IκB -
18 	 IκB

Cactus 	 Atg1

Cactus * 7A, B	 7E

	 Atg1 Cactus 	Atg1

Atg8b Atg5 7B-D	 7E

	 Cactus

* 	Atg1 hid Cacuts

* 7F-H	 7I 	

hid Cacuts 	fat
Cactus fat *

7J, K	 7L * 	

IκB NFκB
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IκB hid  

(A-D) GMR-Gal4 (A)	GMR-Gal4 + UAS-Atg1 (B)	GMR-Gal4 + UAS-Atg1 + Atg8b-RNAi (C) 
GMR-Gal4 + UAS-Atg1 + Atg5-RNAi (D) Cactus  

(E) Cactus anterior/posterior wild-type (n=10	disc ) 	UAS-Atg1 
(n=13)	UAS-Atg1 + Atg8b-RNAi (n=10) UAS-Atg1 + Atg5-RNAi (n=12) 	Turkey’s 
test  
(F-H) hid-lacZ/+ GMR-Gal4 (F)	hid-lacZ/+ GMR-Gal4 + UAS-Atg1 (G) hid-lacZ/+ 
GMR-Gal4 + UAS-Atg1 + UAS-Cactus (H) 	 β-galactosidase  
(I) GMR hid  (10−3 cells/µm2) wild-type (n=13	disc ) UAS-Atg1 
(n=12) UAS-Atg1 + UAS-Cactus (n=16) 	Turkey’s test  
(J, K) MARCM GFP fat-/- // wt (J) fat-/- // UAS-Cactus (K) 

 
(L) disc GFP  (GFP-negative clone area / disc area*100) fat-/- // wt 
(n=20	disc ) fat-/- // UAS-Cactus (n=11) 	Welch’s test  
*** p<0.001 Scale bar=50µm 
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* 	fat
NFκB *

	 fat miRHG

rpr	hid	grim * 	NFκB

hid 	hid hid-lacZ

	fat * hid
8A-B’	 8D 	fat

hid 8C	 8D

* 	fat 	 NFκB

hid  
 

fat hid  

(A-C) MARCM GFP wt // wt + hid-lacZ/+ (A)	fat-/- // wt + hid-lacZ/+ (B) 
 fat-/- // Atg18b-/- + hid-lacZ/+ (C) 	 b-galactosidase B’ B

 
(D) GFP hid-lacZ  (10−3 cells/µm) wt // wt (n=10	disc

)	fat-/- // wt (n=11) fat-/- // Atg18b-/- (n=14) 	Steel–Dwass’ test
 

*** p<0.001	** p<0.01 Scale bar=50µm 
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_ _ _ _ i��uZ8�DJu����|��{P�my 

	

	

-

	fat
puromycin OPP 	fat

* 8A, 

B 	 TOR

TOR 	 ATP TOR

Ribosomal protein S6 kinase (S6K) 

	TOR 4E-BP Thor

eIF4E
19 	fat

S6 20 TOR 	fat TOR

* 9D, E 	fat Tor
* 9C, F 	

fat TOR *
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 fat TOR  
(A-C) MARCM GFP wild-type (A)	fat-/- (B) fat-/- + Tor-RNAi (C) 

	OPP  
(D-F) MARCM GFP wild-type (A)	fat-/- (B) fat-/- + Tor-RNAi (C) 

	 pS6 TOR * Scale 
bar=50µm  

 

	 fat TOR

* * 	fat
Tor Atg8a

* 10A, B	 10C 	

10D, E	 10F, G 	

10H, I	 10J 	fat TOR

*  
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fat TOR 	  
  

(A, B) MARCM GFP fat-/- + 3xmCherry-Atg8a/+ (A) fat-/- + 
Tor-RNAi + 3xmCherry-Atg8a/+ (B)  
(C) GFP Atg8a  (10−3 cells/µm) fat-/- (n=10	dics

) fat-/- + Tor-RNAi (n=12) 	Mann-Whitney’s U-test  
(D, E) MARCM GFP fat-/- (D) fat-/- + Tor-RNAi (E) 

	 cleaved Dcp-1  
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(F) GFP  (10−3 cells/µm) fat-/- (n=16	disc ) fat-/- + 
Tor-RNAi (n=14) 	Mann-Whitney’s U-test  
(G) disc GFP  (GFP clone area / disc area *100) fat-/- (n=21	disc )
fat-/- + Tor-RNAi (n=14) 	Mann-Whitney’s U-test  
(H, I) fat-/- (H) fat-/- + Tor-RNAi (I)  
(J) fat-/- (n=10	 ) fat-/- + Tor-RNAi (n=10) 	Mann-Whitney’s 
U-test  
*** P<0.001 Scale bar=50µm 

 

 

c`b`b_fat�:DJ	u bantam-TORETu4 i��uZ8�DJu 
     ����|��{P�my 

	fat TOR * 	

Yki 10,21 diap1	cycE	upd�wg	Insulin receptor 

(InR)	Myc	 miRNA bantam 	� fat

*	� fat
*	� 

* 	�* �

miRNA bantam 	bantam-lacZ fat
bantam 11A, B 	bantam

10 bantam-sponge22 fat

bantam 	fat
TOR *

12A-C, E-G 	 bantam

TOR * 23	

- * * 	 -

bantam TOR 12D 	

* 12H * 	fat
Yki bantam TOR

	fat bantam-sponge

bantam 	 Atg8a

13A-B’	 13C 	

13D, E	 13F, G 	

13H, I	 13J 	fat bantam-TOR
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fat bantam  

(A, B) MARCM GFP bantam-lacZ/+ (A) fat-/- + bantam-lacZ/+ (B) 
	 b-galactosidase Scale bar=50µm 
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 fat bantam-TOR  

(A-D) MARCM GFP wild-type (A)	 fat-/- (B)	 fat-/- + 
UAS-dsRed-bantam-sponge (C)	 UAS-bantam (D) 	OPP

 
(E-H) MARCM GFP wild-type (A)	fat-/- (B)	fat-/- + UAS-bantam-sponge 
(C)	 UAS-bantam (D) 	 pS6 TOR *

Scale bar=50µm 

 

 

fat bantam  
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(A-B’) MARCM GFP fat-/- + 3xmCherry-Atg8a/+ (A)  fat-/- + 
UAS-dsRed-bantam-sponge + 3xmCherry-Atg8a/+ (B) A’ A 	B’ B

 
(C) GFP Atg8a  (10−3 cells/µm) fat-/- (n=10	dics

) fat-/- + UAS-dsRed-bantam-sponge (n=10) 	Mann-Whitney’s U-test
 

(D, E) MARCM GFP fat-/- (D)  fat-/- + UAS-dsRed-bantam-sponge 
(E) 	 cleaved Dcp-1  
(F) GFP  (10−3 cells/µm) fat-/- (n=16	disc ) fat-/- + 
UAS-dsRed-bantam-sponge  (n=10) 	Mann-Whitney’s U-test  
(G) disc GFP  (GFP clone area / disc area *100) fat-/- (n=21	disc )
fat-/- + UAS-dsRed-bantam-sponge  (n=17) 	Mann-Whitney’s U-test  
(H, I) fat-/- (H)  fat-/- + UAS-dsRed-bantam-sponge (I)  
(J) fat-/- (n=10	 ) fat-/- + UAS-dsRed-bantam-sponge (n=11) 	

Mann-Whitney’s U-test  
*** P<0.001 Scale bar=50µm 
 
 

c`b`c_bantamu=7���iDJ@�u�I�%I{2�my 

3-2-2 	fat bantam-TOR

fat *

	

* 	TOR GTPase

Tsc1 24 - 	

	 Tsc1

* 	

* 14A	 14C 	 	

bantam - 	

* 14B, D	 14E, F

* 	 	bantam
bantam
* 	bantam-sponge

- 	 bantam-sponge

* 15A-B’	 15C, D 	

bantam-sponge *

15E * 	 	

bantam
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bantam  

 
(A) MARCM GFP Tsc1-RNAi + 3xmCherry-Atg8a/+ 	

OPP  
(B) MARCM GFP UAS-bantam+ 3xmCherry-Atg8a/+ 

 
(C) GFP Atg8a  (10−3 cells/µm) Tsc1-RNAi (n=13	
dics )	UAS-bantam (n=14) 	Steel–Dwass’ test  
(D) MARCM GFP UAS-bantam 	 cleaved Dcp-1

 
(E) GFP  (10−3 cells/µm) wild-type (n=13	disc )	
UAS-bantam (n=13) 	Mann-Whitney’s U-test  
(F) disc GFP  (GFP clone area / disc area *100) wild-type (n=18	disc )	

UAS-bantam (n=13) 	Welch’s t-test  
*** P<0.001 Scale bar=50µm 
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bantam  
 

(A-B’) MARCM GFP wild-type (A) UAS-dsRed-bantam-sponge 
(B) 	 cleaved Dcp-1 B’ B  
(C) GFP  (10−3 cells/µm) wild-type (n=13	disc )	
UAS-dsRed-bantam-sponge (n=11) 	Mann-Whitney’s U-test  
(D) disc GFP  (GFP lone area / disc area *100) wild-type (n=18	disc )	

UAS-dsRed-bantam-sponge (n=11) 	Welch’s t-test  
*** P<0.001 Scale bar=50µm 
(E) MARCM GFP UAS-dsRed-bantam-sponge 	OPP

GFP  
 

 

  



 89 

A¡?_ H� 

d`a_ ��������}���vDJ\L�>s����|��P�txop_

_ _ _ ]�kzy_

	

	

	

	

Hippo fat
	

	 NFκB-hid
* 	 	

*

	

	

*

	

*  

	

*

	

* 	 fat
	

* 	fat Yki

bantam TOR 	

* 	

* 	

bantam 	

* 	bantam
16 	

bantam 	

* 	bantam-sponge

bantam-sponge *

	bantam



 90 

* 	 Hel25E bantam
	 bantam *

	bantam
* 	 * 2 	

	bantam bantam

	 	bantam
	

single-cell RNA-seq 	
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