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ƟAȵɒ@ȵɒǍ&Ũ'ʍ+,TSȀʆ< S8+A='7ȵɒǍ@P8;ȷɂ%Q

Ǝʷ,TSȵɒWȵɒȧďA�Ɨɍ�7ȷɂ@ǎ8;ȃŁ/SȵɒW�ùɍ�=ėE8

ȵɒȧďB7ȷɂ%QA&XĂŷȵɒAƎʷOÜɞšȵɒAʣƄ@Ō§/S+=&Ȝ

,T99 R7ȵɒʾġAfa�y[Wƫʢû/SƞR?ŸŞŷȼƉǇǂ=-;ǝȐ

,T;!S8+TJ<@7ȵɒȧďWŨ'ʍ+/ʤÂŀĵȈOȵɒĵû&!(9%Į

Ĕ,T;'R&7Ȉ?S{�c¢@P8;Ũ'ʍ+,TSȵɒȧď@âʙA�b~q

�&ŁĦ/SA%BP(V%8;!?%8R8JR7ùɍȵɒ@ʖƐ/SƗɍȵɒ<

ǻȈȎ@ʍ+SȵɒĵûOng}�ÂʠAĵû@9!;NH=X>¦Ƥ< 8R8Ʊ
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 ��b¢s Hel25E ʤÂŀĵȈ@PSȵɒȧď�z�˞Wțȥ-7+TW
Ȅ!RʤÂŃȎpf�¢~ gWɩ8R83AȹƸ7ȵɒȧďWƂí/SʤÂŀĵȈ

=-;�tt¢�@ŁĦ/S��{ � �V-ATPaseAj �¢� {AǇɓǈļ
ĵȈ&ķƙĐŇ,TR8V-ATPase B�tt¢�AʨŷûWƇ8;AR73AǠŷB
a¢{�Yo¢@ŵˈ< S8ɝĖǥ!+=@7ǌŞȵɒ@ʖƐ/S Hel25EĵȈȵ
ɒ˝Ɨɍȵɒ˞@A!;ǻȈȎ@a¢{�Yo¢Ǡŷ&¤ƣ-;AR7+Aa¢{�

Yo¢WƂí/S=ĵȈȵɒAƎʷ&Ū(Ƃí,TR8,Q?Sɶƶ@PR7a¢{

�Yo¢AǠŷ¤ƣBNFκBW¹-;ȵɒǍʀŒʤÂŀ hidAȌȀWʀŒ/S+=&
V%8R8£Ɵ7Hel25EĵȈȵɒʾġ<B£ǃ@p{�png}�< S JNKȸʏ
&Ǡŷû-;!S+=NV%8R8ǌŞȵɒ@ʖƐ/SĵȈȵɒ<B7+A JNK Ǡ
ŷ¤ƣ@õ#;a¢{�Yo¢ÎŁȎ? hidAȌȀʀŒ&ʍ+SRM7hid= JNKA
ÿʃ@P8;ȵɒǍ&Ũ'ʍ+,TS+=&V%8R8ʪɱ?+=@7+Aa¢{�

Yo¢W¹-RȵɒǍʀŒǇǂB7��t¢�u �fʋʤÂŀĵȈO

mahjong/VprBP ʤÂŀĵȈȵɒ&ǌŞȵɒ@ʖƐ-Rʻ@Ɨɍ=?8;Ǝʷ,TS
ȵɒȧď@A!;Nâʙ@Ǉɓ-;!S+=&V%8R8JR7+TQ£ʜAƗɍȵ

ɒAâʙǲ=-;7!0TNǌŞȵɒ@ǑG;ȵɒäu �fʋďžʬ&ˌɣ@Ç¥

-;!S+=NV%8R8�

� £Ɵ7&XĂŷAĵȈȵɒ&ʖƐ/SǌŞȵɒW˕ʘ/SȵɒȧďȀʆ̋ p¢�¢

j �y[n� ˞&ŁĦ-7Ì#C&XƂíȸʏ HippoȸʏAĵȈȵɒ˝ʐåâŮ
Ġŀ Yki/YAP AǠŷûW¹-;ʟñĲǏ¡ɗȋû/S˞BʖƐ/SǌŞȵɒ@ȵɒ
ǍWʀŒ-;ȷɂ%QƎʷ/S8-%-7HippoȸʏĵȈȵɒ&ĕģAǌŞȵɒ@>
AP"@-;ȵɒǍWʀŒ/SA%7JR+AȵɒǍ&ɗȋŬž@>AP"?ŮòW

ƸR/A%BV%8;!?%8R8+TQWƤQ%@/SRM7n�]o�]�_ʤ

ÂŃȎpf�¢~ gWɩ8RȹƸ7HippoȸʏĵȈȵɒ˝ùɍȵɒ˞@ʖƐ/Sǌ
Şȵɒ˝Ɨɍȵɒ˞<a¢{�Yo¢ÎŁȎ@ hid&ȌȀʀŒ,TS=!"7Hel25E
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AȵɒǍ&7HippoȸʏĵȈȵɒAĲǏ¡ɗȋû@ŵɱ< S+=NV%8R8,Q
?Sɶƶ@PR7Hippo ȸʏĵȈȵɒä<B Yki AǠŷû@PRȌȀʀŒ,TS
microRNA bantamW¹-; TORng}�&Ǡŷû/S+=<u �fʋďžʬ&¤
ƣ-7+T@PRʖƐȵɒ@ȵɒ˃ɛůȎ@a¢{�Yo¢&ʀŒ,TS+=&V%

8R8ȵɒBȡ9Ap{�p@ŶȪ-;u �fʋďž���WÇ¥,N7JR S

ȡAĵȈȵɒO&XȵɒBu �fʋďžʬ&¤ƣ-;!S+=&ȗQT;!S8-

R&8;7ȷɂ«<p{�pWĉ)Rȵɒ&Ǝʷ,TS+=<ȵɒʾġAfa�y[

&ȼƉ,TRR7&XĂŷAĵȈȵɒ&ĕģAǌŞȵɒW˕ʘ-ɗȋû-RR/S�

�rp@A!;7Ʊβȣ<ɲ!6-Rȵɒ˃ɛůȎa¢{�Yo¢W¹-RȵɒǍʀ

ŒǇǂ&ʪɱ?ŮòWƸR-;!Sċɓŷ& S8�

� �



� 	�

Tyr�

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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� ȃŽȱ<B�ʢɍȃŁ�AĂȁ@ĭ:'7ȃǺÓÈʳ<ȃŹīOˎƜW±"ȃŁȧ

±&KQTS8+AP"?ȃŁȧ±&7ķȵɒȃǺWǂž/Sȵɒʳ@A!;NKQ

TS+=& 1975Š@n�]o�]�_<ĮĔ,T 17Cell competition˝ȵɒȧď˞=
-;ȗQTSP"@?8R8ȵɒȧď=B7ȷɂ«<�ʢŶŤ�A˗!ȵɒ=Ç!ȵ

ɒ&âŁ/S=7ʢŶŤAÇ!ȵɒ&ȵɒǍWʍ+-;ȷɂ%QƎʷ,TSȀʆ< 

R7&XĂŷȵɒAƎʷOÜɞšȵɒAʣƄ?>Aʪɱ?ŮòWƇ8;!S+=&Ȝ

,T99 S8 
ȵɒȧďȀʆB7n�]o�]�_A��t¢�u �fʋʤÂŀĵȈÈWȄ!R

ɶƶ@P8;ƫê@ĮĔ,TR 18��t¢�u �fʋʤÂŀA�y�ĵȈÓÈB

žɥAǒ&ȵ(?SɬȀĩWȜ/+=%Q7Minute =ėCT;!S8Minute ĵȈÓ
È (M/+) B7ǒAĺ,OŢɥƮAŦʰ˝ȌȃʚŤAʞŦ˞AP"?ʒų?ȈŞWʷ
'7HIʫȃĩAɬȀĩWȜ/8-%-?&Q7MinuteĵȈȵɒʾġ˝f�¢ ˞=
ʫȃĩȵɒf�¢ A�m\fWȌȃ«An�]o�]�_ɇĂĭ̋ ¤ȏȷɂ @˞ʀ

Œ/S=7MinuteĵȈȵɒBƦʳȸʟ==N@Ǝʷ,T7ƫȶȎ@BʫȃĩȵɒAK
%Q?Sɇ&Ŭž,TS+=&V%8R 189JR7MinuteĵȈȵɒBʫȃĩȵɒ=
AâŁ¥<AKƎʷ,TS+=%Q7ǼǙÎŁȎ@Ǝʷ,T;!S=Ɍ#QTR8,

Q@ 2002Š@7ʫȃĩȵɒ@ʖƐ/S MinuteĵȈȵɒ<ȵɒǍ&Ũ'ʍ+,T;!
S+=&Ȝ,T 27ʫȃĩȵɒ=ĵȈȵɒAȵɒʳȒ³ÊȄW¹-RȵɒǍʀŒ@P

Rȵɒȧď&Ũ'ʍ+,TS+=&Ȝ,TR8+AP"@ȵɒȧďB7Ì#CĵȈȵ

ɒOȈŞȵɒĀǽ<BƎʷ,T?!&7PRʢŶŤA˗!ȵɒ˝ǌŞȵɒ?>˞@ģ

JTS=ȵɒǍWŨ'ʍ+-;Ǝʷ,TSȀʆ< S˝Ĥˢ˞38+A='7ȵɒǍ

@P8;ȷɂ%QƎʷ,TSȵɒWȵɒȧďA�Ɨɍ�7ȷɂ@ǎ8;ȃŁ/Sȵɒ

W�ùɍ�=ėE˝Ĥˢ 8˞ȵɒȧďBn�]o�]�_<Ȍɲ,TR&7Ě­ˍ@

A!;NĐǃAȀʆ&țɿ,T99 S 4,58+TJ<@7apico-basal ǀŷʤÂŀ
scribble (scrib) O discs large (dlg) ?>AʤÂŀĵȈ 6,77_ |l\{¢npȸʏ@%

%VS rab5 O Syntaxin 7 ?>AʤÂŀĵȈ 8-127Lgl ȹďu �fʋ< S mahjong 
(mahj) / VprBPAʤÂŀĵȈ 137&XʤÂŀMycA˗ȌȀ 14,157&XʤÂŀ SrcAǠ
ŷû 16,177&XƂíȸʏ HippoȸʏAĵȈ 187���`i Wingless (Wg) / Wnt197

JAK-STATng}� 20AǠŷû?>7ǃ9?{�c¢@P8;ȵɒȧď&Ũ'ʍ+,

TS+=&ĮĔ,T;AR73Aèŀ�b~q�Aɶƶ&ʝMQT;'R8-%-?

&Q7Ȉ?S{�c¢@P8;Ũ'ʍ+,TSȵɒȧď@âʙ�b~q�&ŁĦ/S

A%7JRȵɒȧďAȃȁȎŻɆBH=X>ƤQ%@,T;!?%8R8 
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Ĥˢ� ȵɒȧď  
ĵȈȵɒ˝˂ɟ˞BĀǽ<BȃŁ<'S&7ǌŞȵɒ˝˚ɟ˞=ǦĦ/S=ǌŞȵɒ=AıȆ˄Aȵ

ɒ<ȵɒǍ&Ũ'ʍ+,T;ȷɂ%QƎʷ,TS8(Nagata and Igaki, Dev Growth Differ, 2018PRƖĵ) 
 

���� cm_�¯��¬§¯Ò½ËÅÑ�

� ȵɒȧďB73AŮò=Ǝʷ,TSȵɒAƋø%Q 39Ag�¢�@ĸë<'S=
Ɍ#S˝Ĥ 2 8˞19ȐB7ɗȋƂíĩȵɒȧď< S8scribO dlg?>AǀŷʤÂŀ
B&XƂíʤÂŀ=-;Ǉɓ-;AR7+TWǈƕ-RȵɒBȵɒǀŷ&řĳ-;ʟ

ñ@ĲǏ/S8-%-?&Q7+AP"?ǀŷřĳȵɒBʫȃĩȵɒ@ģJTS=Ǝ

ʷ,TS 6,78/?V77ɗȋƂíĩȵɒȧďBäĦŷA&XƂíǇǂ=-;Ǉɓ-;

!S=Ɍ#QTS829ȐB7ɗȋÑʝĩȵɒȧď< S8&XƂíȸʏ< S Hippo
ȸʏAǂžĠŀAĵȈ̋ ȹƸȎ@ʐåâŮĠŀYorkie (Yki) /YAPWǠŷû/SĵȈ˞
ȵɒO Myc A˗ȌȀȵɒ@ʖƐ/SʫȃĩȵɒBȵɒǍWʍ+-;ȷɂ%QƎʷ,
TS 14,15,188+AP"@ɗȋÑʝĩȵɒȧď<B7ǌŞȵɒ&˕ʘ,T;&XĂŷȵ

ɒAˉī&ƈĸ-;!(+=%Q7&XWÑʝ/SȀʆ< S=Ɍ#QTS839Ȑ
B7ȷɂƫʢûĩȵɒȧď< S8Minute (M/+) O mahjĵȈȵɒBĀǽ<BȃŁ<
'S&7ʫȃĩȵɒ@ģJTS=Ǝʷ,TS 1,138MinuteĵȈȵɒ<Bu �fʋď
žɓ&Ç¥-;!S+=%Q 21,227+AP"?ȵɒǇɓAÇ¥-RȵɒWƎʷ/S+

=<ȷɂ˝ȵɒʾġ˞Afa�y[Wƫʢû/SŮòWN9=Ɍ#QTS8mahj ĵ
Ȉ&Ũ'ʍ+/ȵɒĵûAɾȵBV%8;!?!&7+AȧďȀʆB c-Jun terminal 
kinase (JNK) O JAK-STAT?> MinuteĵȈ@PSȵɒȧď=ĐǃAng}��b~
q�@P8;íŲ,TS+=&Ȝě,T;!S 2,23,248 
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Ĥˣ� ȵɒȧďAèˍ  

ȵɒȧďBˤ9Au\�@ĸë<'S=Ɍ#S8ȵɒȧď˝A˞=˃ȵɒȧďƴÀ¥˝B˞AȵɒAƋ
øWǅŧȎ@Ȝ/8ɗȋƂíĩȵɒȧď˝ś˞˫ ǀŷřĳȵɒBĀǽ<Bʟñ@ĲǏ/S&˝B 7˞ĕ
RWʫȃĩȵɒ@ģJTS=Ǝʷ,TS˝A 8˞ɗȋÑʝĩȵɒȧď˝«Ļ˞˫ ʫȃĩȵɒ&ĕRW&

XĂŷȵɒ@ģJTS=Ǝʷ,TS˝A 8˞ȷɂƫʢûĩȵɒȧď˝Č˞˫ ʢŶŤAÇ!ȵɒBĀǽ<

BHIǌŞ?ȷɂWŬž/S&˝B 7˞ĕRWʫȃĩȵɒ@ģJTS=Ǝʷ,TS˝A 8˞ 
 
 

� +TJ<@7ɗȋƂíĩȵɒȧďAèŀ�b~q�@9!;B7ɣɍ&ſŗ/S´

Īβȣŉ&«Ŵ=?RƤQ%@-;'R8£Ɵ7ɗȋÑʝĩąDȷɂƫʢûĩȵɒȧ

ďAèŀ�b~q�B7¬@MycO MinuteA�z�ȱWȄ!;ǊȯAβȣŉW«Ŵ
@ɶƶ,T;'R&73A�b~q�BƯ6¦Ƥ?ǲ&ķ!8¾¥@7+TJ<@n

�]o�]�_WȄ!;ƤQ%@,T;'RȵɒȧďAèŀ�b~q�Wǁʁ/S8 
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������ nW.��cm_��

� ¤ȏȵɒAǀŷ&řĳ/S=7ĲǏɓAµʝWŨ'ʍ+-;ɗȋû/S+=&ȗQ

T;!S 258n�]o�]�_@A!;N7ǀŷʤÂŀ scrib Wǈƕ-R¤ȏȵɒB
ʟñ@ĲǏ-;ɗȋWŬž/S8-%-?&Q7ǌŞȷɂ«@ scribĵȈȵɒW�m
\fǼ@ʀŒ/S=7ȵɒȧď@PRȷɂ%QƎʷ,TS8+A='7scrib ĵȈȵ
ɒ<Bn�]o�]�_ TNF ���g< S Eiger W¹-;p{�pd}¢s JNK 
&Ǡŷû-7ȵɒǍ&Ũ'ʍ+,TS 6,78ɣɍ&ſŗ/Sβȣŉ<B7scrib ĵȈ@
PSȵɒȧďBEiger-JNKng}�W«Ŵ=-R¾¥A���A�b~q�@PRí
Ų,TS+=Wɲç-;'R8 

2 2011Š7scribĵȈȵɒBĕģAʫȃĩȵɒ@PRʉˎ¡Ǝʷ,TS+=&V%8
R8scribĵȈf�¢ Wn�]o�]�_žɥĂĭ@ʀŒ/S=7ĵȈȵɒ6)
<?(ĕģAʫȃĩȵɒ<N JNK &Ǡŷû-7+A JNK A¥ǡ<ʉˎng}�
&Ǡŷû/S+=<ʫȃĩȵɒ&ĵȈȵɒWʉˎ¡Ǝʷ/S 268 

3 2016 Š7ʫȃĩȵɒ@ʖƐ/S scrib ĵȈȵɒB Slit-Robo2 ng}�W¹-RǺ
ȁȎ?ƅ-ç-@PRƎʷ,TS+=&V%8R8Slit ąD Robo2 BȝȸAʑȴ
ʀŒ@ŵɱ?ʤÂŀ< S 278ɝĖǥ!+=@7scribĵȈȵɒä<B JNKA¥ǡ
< Slit-Robo2ng}�&Ǡŷû-;AR7+T@PRȵɒʳƐȕĠŀ E-b|��
 AȌȀ���&Ç¥/S+=<ĵȈȵɒAƎʷ&Ñʝ,TS 288 

4 2017 Š7scrib ĵȈȵɒB Sas-Ptp10D ng}�@PS Epidermal growth factor 
receptor (EGFR) ng}�AƂí@P8;3AƎʷ&Ñʝ,TS+=&V%8R8
SasąD Ptp10DBʙŞȵɒAZ�b�˄@ŕĦ/Sɚu �fʋ6&7scribĵȈ
ȵɒ=ʫȃĩȵɒ=AıȆ˄<B3T4TŕĦ&ĵû/S8ãÈȎ@B7ʫȃĩ

ȵɒÙ<B Sas &7scrib ĵȈȵɒÙ<B Ptp10D &�y��˄@ŕĦ/S8+T
@PR7scrib ĵȈȵɒä<B Sas-Ptp10D ng}�@PR EGFR Ǡŷ&Ƃí,T
S+=<Ǝʷ&Ñʝ,TS 298 

5 2018Š7scribĵȈȵɒBɛǵßȊng}�AǠŷ@P8;íŲ,TS+=&V%
8R8ɛǵßȊng}�&Ǡŷû-RǼŽ<B7scribĵȈȵɒä< HippoȸʏA
ǄȎĠŀ< S Yki&Ǡŷû/S+=<ȵɒȧď&ȚȾ-;ɗȋû/S8ʙŞB
+TWƂí/SRM@7Toll ng}�A�c |< S spätzle (spz) WǠŷû/
S��yZ¢sAʵŊĠŀ Serpin&ȷɂä@èǚ,T̋ 9JR Tollng}�&Ƃ
í,T 7˞ȵɒȧď&ʍ+SȂı&ÊRç,T;!S+=&V%8R 308 

6 2020 Š7n�]o�]�_ÓÈäA\ p� ǯŤ& scrib ĵȈ@PSȵɒȧď
WíŲ/S+=&V%8R8ȃÈäA\ p� ǯŤ&˗!ǼǙ¥<B scribĵȈ
ȵɒä< Insulin receptor (InR) - (mammalian Target of rapamycin) mTORng}�&
Ǡŷû-7+T@PR scribĵȈȵɒä<u �fʋďž���&¤ƣ/S+=<
ȵɒȧď&ȚȾ-ɗȋû/S8+A+=%Q7ȵɒʳAȑƐȎ?Ȓ³ÊȄAK?

Q07npy�xf?ĠŀNȵɒȧďWíŲ-"S+=&V%8R 318 



� ���

� ¾¤AP"@7scrib ĵȈȵɒAȵɒȧď@PSƎʷBȵɒʳAȒ³ÊȄ7èǚĠ
ŀ73-;npy�xf?Ġŀ@PRíŲ,TS+=&V%8;'R8+AP"?ɗ

ȋƂíĩȵɒȧďAíŲ�b~q�B7ɗȋÑʝĩąDȷɂƫʢûĩȵɒȧď=Bĭ

ƱȎ@BȈ?S=Ɍ#QT;!S 328 
 

������ nW���cm_��

� 2004 Š7Johnston Q= Moreno QBn�]o�]�_ɇĂĭ@A!;&XʤÂŀ
Myc A˗ȌȀȵɒ@ģJTRʫȃĩȵɒ&ȵɒǍWŨ'ʍ+-;Ǝʷ,TS+=W
ĮĔ-R 14,158+AȀʆB7&XĂŷȵɒ&ʫȃĩȵɒWȧďȎ@˕ʘ/SNA< 

S+=%Q7�p¢�¢j �y[n� �=PCTSP"@?8R82007Š@B&
XƂíȸʏ< S Hippo ȸʏAĵȈȵɒ&ʫȃĩȵɒW˕ʘ/Sp¢�¢j �y
[u¢=?S+=&ĮĔ,TR 188!0TAȀʆN7&XĂŷȵɒf�¢ &3Aˉ

īWƈĸ-;!(NA< S+=%Q7�ɗȋƂíĩȵɒȧď�=ƍ#S+=&<'

S8+TJ<7ɗȋÑʝĩȵɒȧďB¬@ Myc @PSp¢�¢j �y[n� W
�z�=-;βȣ,T;'R8MorenoQB7Myc˗ȌȀȵɒA{� pf��{¢
�ɶƶ@PR7flower, SPARC, azot=!"ʤÂŀɅ&p¢�¢j �y[n� @ʴ
VS=ĮĔ-R 33-358Flower B Ca2+w���=-;Ǉɓ/Sɚu �fʋ< R7

FweUbi7FweLoseA7FweLoseB=!" 3 9AZ\t�`¢�A mRNA &ŁĦ/S8ɝĖ
ǥ!+=@7ǌŞȵɒB FweUbi &ȌȀ-;!S&7Myc˗ȌȀȵɒ@ģJTRʫȃ
ĩȵɒ˝Ɨɍȵɒ˞<B FweLose&ȌȀ-;!R 338+AP"? FweZ\t�`¢�
AȌȀAŜȈ&ùɍ¡ƗɍWǖŇ:)S=!"¿ʁ&ƓĜ,TR&7Ɨɍȵɒ<ǻȈ

Ȏ@ FweLose&ȌȀʀŒ,TS�b~q�BƤQ%<B?!8SPARCBȵɒĶ�{�
xfpu �fʋ< R7Ɨɍȵɒ<ȌȀʀŒ,T;ȵɒǍWƂí/S̋ ȵɒȧďW

ʈ@íŲ/S Ů˞òWƇ"+=&V%8R 348JR7AzotB EF-handu �fʋ< 
R7ùɍȵɒ@ʖƐ/SƗɍȵɒ<ȌȀʀŒ,TS+=&Ȝ,TR 358ʪɱ?+=@7

AzotB FweLoseA¥ǡ<ȌȀʀŒ,T7ȵɒǍʤÂŀ head involution defective (hid) W
ʀŒ/S8,Q@7SPARCB AzotAȌȀWƂí/S+=<ȵɒǍWƂí/Sȵɒȧ
ďAʈAíŲĠŀ< S+=NȜ,TR8-%-?&Q7SPARC @PSȵɒȧďí
Ų�b~q�@BȉɆNē,T;!S 368 
� £Ɵ7JohnstonQB Toll-related receptors (TRRs) =3A�c |< S spzW¹-
RɛǵßȊng}�&ƗɍȵɒAƎʷ@ŵɱ< S+=WĮĔ-R 378ãÈȎ@B7

Myc@PSp¢�¢j �y[n� BƗɍȵɒ<Ǡŷû,TS IMDȸʏ˝g��
ʸŷȵɢ@PRǠŷû,TSɛǵßȊȸʏ @˞P8;íŲ,TS+=WȜ-R8ãÈ

Ȏ@B7Myc˗ȌȀȵɒ@ģJTRʫȃĩȵɒ<B Toll2, 3, 8, 9A¥ǡ< TIR|�\
 u �fʋ Ect4/dSarm, bp�¢s 8���g Dredd, NFκB���g RelishW¹-
;ȵɒǍʤÂŀ hid AȌȀ&ʀŒ,TS+=<ȵɒǍ&Ũ'ʍ+,TS 378,Q@7

Myc ˗ȌȀȵɒ%QB Spätzle-processing enzyme (SPE) O Modular serine protease 



� ���

(ModSP) ?>Ar� ��yZ¢s&èǚ,T7+T& spzWǠŷû-;ƗɍȵɒA
ȵɒǍWʀŒ/S+=&Ȝ,TR 388 
 

������ dg<���cm_��

� Minute (M/+) ĵȈȵɒBu �fʋďž���&Ç¥-;!SNAA 21,227ĵȈȵ

ɒAK%QžSȷɂBɲ%)¤ǌŞ< S8-%-?&Q7MinuteĵȈȵɒBʫȃĩ
ȵɒ@ģJTS=ȵɒȧď@PRƎʷ,TS 18-R&8;+AȀʆB7¦ɞ?ȵɒ

WȢǀȎ@Ǝʷ/S+=<ȷɂ̋ ȵɒʾġ A˞fa�y[Wƫʢû/SŮòWN9=

Ɍ#QTS8£Ɵ7mahjĵȈȵɒB 2011Š@n�]o�]�_ąDĬˑȵɒWȄ!
Rň˖@PRȵɒȧďAƗɍ=?S+=&Ȝ,TR& 23 7Mahju �fʋAǇɓɛ
ÈBP(V%8;!?!8mahj ĵȈȵɒNʫȃĩȵɒ@ģJTR='@AKȵɒǍ
Wʍ+-;Ǝʷ,TS+=%Q7MinuteĵȈ@PSȵɒȧď=AˍÅŷ&Ȝě,TS8
+AP"?ȷɂƫʢûĩȵɒȧďAèŀ�b~q�B7¬@ Minute ĵȈ@PSȵɒ
ȧďW�z�=-;βȣ,T;'R8-%-?&Q7ɰƙAg�¢�%QȈ?S�b

~q�&ƓĜ,T7,Q@B3TQ@ȉɆWē/SĮĔNç;AR7�b~q�βȣ

BƯ6ǦǗ=-;!S82002Š7MorataQB MinuteĵȈ@PSȵɒȧďBn�]o
�]�_ TGFβ/BMP���g< S Decapentaplegic (Dpp) ng}�@P8;íŲ,
TS+=WĮĔ-R8Minute ĵȈȵɒä<B7ĕģAǌŞȵɒ@ǑG; Dpp ng}
�&Ç¥-;AR7+T@PRʐåĠŀ brinker (brk) AȌȀ¤ƣW¹-R JNKAǠ
ŷû&Ũ'ʍ+,T;ȵɒǍ&ʍ+S=,TR 28-%-?&Q BakerQB7ȵɒȧ
ďBŵ0-N Dppng}�@ÎŁ-?!+=WĮĔ-;!S 188A7@ BakerQB7
MinuteĵȈȵɒBʫȃĩȵɒ@PSʉˎ@P8;íŲ,TS+=WĮĔ-R 398ãÈ

Ȏ@B7ǌŞȵɒ& Phosphatidyl Serine (PS) A�r�u¢< S DraperO PSRW¹
-; MinuteĵȈȵɒWʉˎ/S8-%-?&Q7MorenoQB+AʉˎBĵȈȵɒ@
ʼƐ/SǌŞȵɒ@PSNA<B?(7¬@��l\{̋ n�]o�]�_A�f�

�Y¢oǃȵɒ˞@PSNA< S=ĮĔ-;!S 18,408 
£Ɵ Moreno QB7Fwe-Azot ng}�B Myc @PSp¢�¢j �y[n� =
Đǃ@ Minute ĵȈ@PSȵɒȧďWNíŲ/S+=WĮĔ-R 33,358JR Johnston
QB7TRR-spzW¹-RßȊng}�BMyc=Đǃ@ MinuteĵȈ@PSȵɒȧďW
NíŲ/S+=WĮĔ-R 378-%-?&Q7Myc˗ȌȀȵɒ@ģJTRʫȃĩȵɒ
=BȈ?R7ʫȃĩȵɒ@ģJTR MinuteĵȈȵɒB Tollng}�˝g��ʹŷɢ
@PRǠŷû/SɛǵßȊng}� W˞¹-;Ǝʷ,TS8ãÈȎ@B7MinuteĵȈ
ȵɒ<B Toll3, 9 A¥ǡ< IκB ���gA Cactus7NFκB ���gA Dorsal-related 
immunity factor (Dif) ąD Dorsal (Dl) W¹-;ȵɒǍʤÂŀ reaper (rpr) &ȌȀʀŒ
,TS+=<ȵɒǍ&Ũ'ʍ+,TS 37˝Ĥ 3A 8˞+A='7TRR-NFκBng}�&
Ǡŷû/S�b~q�BƤQ%@?8;!?!8 
� 2018 Š7Baker QAʤÂŃȎpf�¢~ g@PR bZip |�\ WƉ9ʐåĠŀ
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Xrp1& MinuteĵȈ@PSȵɒȧď@ʪɱ< S+=&ĮĔ,TR 418Xrp1B Minute
ĵȈf�¢ äAáȵɒ<ȌȀ¤ƣ-;AR7MinuteĵȈȵɒAu �fʋďž��
�AÇ¥O JNK AǠŷûB Xrp1 @ÎŁ-;!S+=&Ȝ,TR 22(Ĥ 3B)8,Q@
BakerQB7ëAʤÂŃȎpf�¢~ g@A!;7��t¢�u �fʋʤÂŀA
ˢ9< S RpS12&ȵɒȧďAʀŒ@ŵɱ< S+=Nɲç- 427Xrp1B RpS12A
¥ǡ<íŲ,TS+=WĮĔ-R 22(Ĥ 3B)8-%-?&Q7RpS12&>AP"@-;
Xrp1WȌȀʀŒ/S%BƤQ%@,T;!?!8£Ɵ BaslerQB7Xrp1ʟñȌȀȵ
ɒAʤÂŀȌȀ���Y\�ɶƶWɩ8RȹƸ7ȵɒǍʤÂŀ hid7rpr6)<?(+
TJ<@ȵɒȧďíŲĠŀ=-;ĮĔ,T;'R flower7puckered (pucˬJNKAǄȎ
ʤÂŀ)7cactusO Dif (Tollng}�Aj �¢� {) NȌȀ¤ƣ/S+=Wɲç-7
ȵɒȧďAňɩ@A)S Xrp1Aʪɱŷ&Ȝ,TR 438-%-?&Q7ĵȈȵɒf�

¢ äAáȵɒ<ȌȀʀŒ,TS Xrp1&>AP"@-;ʫȃĩȵɒ@ʖƐ/SĵȈ
ȵɒ@AKȵɒǍWŨ'ʍ+/A%@9!;BƤQ%@,T;!?!8 
 

Ĥˤ� ȷɂƫʢûĩȵɒȧďAèŀ�b~q�  
(A) MinuteĵȈȵɒ< TRR-spzW¹-R Tollng}�&Ǡŷû/S+=<7ȵɒǍʤÂŀ rprAȌȀ
&ʀŒ,T7ȵɒǍ&Ũ'ʍ+,TS8 
(B) MinuteĵȈȵɒ< RpS12A¥ǡ< Xrp1AȌȀ&ʀŒ,TS8+T@PR7u �fʋďžAÇ¥
O JNKAǠŷû&Ũ'ʍ+,TS8JR7Xrp1@PRȵɒǍʤÂŀ rprO hid&ʀŒ,TS8 
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���� cm_�¯QPY,h�

� ȵɒȧďAȃȁȎŻɆ=-;Ɍ#QT;!S½ɬȎ?NAB�&XƂí�< S8

n�]o�]�_WȄ!Rɶƶ6)<?(7Ě­ˍĬˑȵɒO�]pWȄ!Rɶƶ<

N7&XʤÂŀ RasO SrcWǠŷû-RȵɒO scrib�xfv] ȵɒ&ĕRWʫȃ
ĩȵɒ@ģJTS=Ǝʷ,TSȀʆ&ȗQT;AR73AƎʷ�b~q�NƤQ%@

?R99 S 58£Ɵ<7ȵɒȧď@B&XƂí¾ĶAȃȁȎŻɆNɲ#99 S8

J07šȵɒʳAȧď@PSÜɞšȵɒAʣƄ@Ō§-;!Sċɓŷ& S8�]p

AȕţŰɑ_���p{WȄ!Rɶƶ@PR7Myc˗ȌȀȵɒ&ĕģAʫȃĩȵɒ@
ȵɒǍWʍ+-;Ǝʷ/S+=<ʢŶŤA˗!ȵɒ&ǎS+=&V%8R 44,458JR7

�]pAȕţîɑ_���p{@A!;B YAPǠŷAÇ!ȵɒ&ʣƄȎ@Ǝʷ,T
S+=&Ȝ,TR 468YAPǠŷA˗!ȵɒBķɓŷ&˗!+=&Ȝ,TR+=%Q7
+Ašȵɒ@A)SȵɒȧďBšȵɒʾġA«<PRfa�y[A˗!ȵɒ&ȼƉ

,TS�b~q�=-;Ǉɓ-;!S=Ɍ#QTR 468�]pAɬȏšȵɒ<Bɋû

@Ã8;çȀ-;(Sj�¢i u �fʋCOL17A1AȌȀʬ&Ç!ȵɒ&ȵɒȧ
ď@P8;šȵɒʾġ%QƎʷ,TS+=<7ȏəAŸŞŷ&ȼƉ,T;!S+=&

Ȝ,TR 478,Q@7ȵɒȧďBÓÈŐĘAŦÄ@Nʪɱ< S+=&ĮĔ,TR8

/?V77ȵɒȧďWǌ@íŲ/S azot Wǈƕ-Rn�]o�]�_ĵȈÈBÓÈ
ŐĘ&Șɀ-7,Q@ azot ʤÂŀAj�¢ƙ&ķ!ÓÈAŐĘBŦÄ-R 358+A

P"@7ȷɂ«<ȒŏȎ@ʢŶŤAÇ!ȵɒ&ȵɒȧď@P8;Ǝʷ,T7ȷɂ«A

ȵɒʾġAfa�y[&ƫʢû,TS+=<Üɞ?šȵɒ&ʣƄ¡ȼƉ,TRRŐĘ

AŦÄ@Ɂ&8RR/Sċɓŷ&Ɍ#QTS8-%-7ȵɒȧďWŨ'ʍ+/{�c

¢O�b~q�B+TJ<AźÛ¾¤@ķǃ< S+=&ɲ#ĽM;AR73Aȃȁ

ȎŻɆBƯɶƤ?ʥè&ķ!=!#S8 
 

���� cm_�\]¯�sz�¬>\]¯ZY�

� +TJ<@7ǃ9?ȵɒȧďíŲĠŀ&ĐŇ,T;'R8-%-?&Q7Ȉ?S{

�c¢@P8;Ũ'ʍ+,TSȵɒȧď@âʙ�b~q�&ŁĦ/S%>"%BV

%8;!?!8ȵɒȧďAâʙ�b~q�&ƤQ%@?TC7ùɍ¡ƗɍAıȆ˄<

ǻȈȎ@Ǡŷĵû/SèŀW�¢b¢èŀ=-;Ȅ!S+=<7ȃÈä<ȵɒȧď&

!9¡>+<ʍ+8;!S%WƦȤʳȎ@ɶƶ<'SP"@?S8ȃÈäAȵɒȧď

&ɶƶċɓ@?TC7ȵɒȧďAȃȁȎŻɆWƤQ%@<'Sċɓŷ&˗!83+<7

Ʊβȣ<BȵɒȧďAâʙ�b~q�WƤQ%@/S+=WȐȎ=-R8J0ʤÂŃ

Ȏpf�¢~ g@PRȵɒȧďA{�c¢WȽɄȎ@ĐŇ-73A«%Qɶƶ@ƫ

ʢ?�z�ȱWțȥ-;7ʤÂŃȎpf�¢~ g@PRȵɒȧďAíŲĠŀWȽɄ

Ȏ@ĐŇ/S+=<3A�b~q�AɶƤWȐƊ-R8 
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���� ÂÔºÃÔºÍ»¯�k¬af�

������ ÂÔºÃÔºÍ»¯�k�

� n�]o�]�_ȱȻBň˖ȄǄǭ˒̋ ȷžB¾¥@ɺʔ A˞à8R��pwxf

�\Z�ä<725�<ːɏ-R8ň˖ȄǄǭ˒AȷžB7ǔ 18L RRōĹư̋ nacalai 
tesque #01028-85 1˞44g7j¢ �¢�̋ a�_ u�ʧǐŚƿ 1˞200g7®Ǹʧǐ̋ Z

l�g�¢�ˎę˞600g7œ˘ɑɠ˝ƢƱɯȰ˞480g7D - (+) - g�j¢p˝nacalai 
tesque #16805-64 1˞500g710% p-ńŹ˔ʨ�w�˝nacalai tesque #06327-15770%EtOH
@Ǯɶ˞60mL7���a ʨ˝nacalai tesque #29018-55˞60mL< S8˒˝ǔ 18L
Aįď˞AÊRƟW¾¥@Ȝ/8 
� J0ǔ 15L7j¢ �¢�7®Ǹʧǐ7œ˘ɑɠWʮ@àT7v�&?(?SJ<
%'Ǧ2S8Ȳ 7èʳŪǰ<õǷŰ7«ǰ@-;,Q@Ȳ 23èʳǦ2S8ȒʐȟW
țɿŰ7ǰWǤ-;g�j¢pWǧõ-;Ǧ2S83AŰ7a¢{f�¢�@%);

A!RōĹư˟ǔ 3LWǧõ-;Ǧ2S8˒AǩŤ& 70�¾¥@?8RQ7ńŹ˔ʨ
�w�=���a ʨWǧõ-;Ǧ2S8Ņž-R˒B7èǝĞWȄ!;�\Z�̋ w

�vl\_ p˞@Ȳ 4mL09èǝ-7ƙƦʳ®Ǹ,NRŰ@p� oƻ˝w�v
l\_ p˞<ʱM;ÒŁ-R8 
� n�]o�]�_ŢɥAf��d æȁ@9!;B7Chloroquine diphosphate salt 
(Sigma-Aldrich #C6628) Wǔ@Ǯ%-7ȶǯŤ 2.0µg/µL@?SP"@ň˖ȄǄǭ˒@
ǧõ-;Ǧ2R8f��d ĒƬ_lAà8R�\Z�ä<n�]o�]�_žɥW

¶ʦ,N7ǉ¨½AŢɥWɶƶ-R8 
 

������ ÂÔºÃÔºÍ»¯af�

� ʫȃĩn�]o�]�_=-;B7Canton-S ąD w1118ĵȈÈ˝žɥɰȔ&ȍɟA

ɬȀĩWȜ/˞WȄ!R83˛ŢɥAžɥĂĭAɶƶ@A!;B7XƹɟÈ@ȐȎA
ʤÂŀ&ƌà,T;!SįďWʷ'7ʿʽBýë-?%8R8 

¡ʤÂŃȎpf�¢~ g@Ȅ!Rypu¢ȱȻ:  
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) 

¡n�]o�]�_žɥĂĭFAf�¢ ʀŒ@Ȅ!Rypu¢ȱȻ: 
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)  
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¡MinuteAȵɒȧďɶƶARMAf�¢ ʀŒ@Ȅ!Rypu¢ȱȻ: 
hs-FLP, UAS-GFP;; MRpL14, salE>gRpL14>Gal4/TM6B (L. A. JohnstonāĴPRè§).  
¶ʦ 48ƦʳŰ@ 37�< 1ƦʳA�¢{n�xfW%)f�¢ WʀŒ-R8ɴ�_
B¶ʦ 16ƦʳŰ@ĈRç-R8ŢɥBf�¢ ʀŒ 72ƦʳŰ@ɶï-R8 
 
¡3A»An�]o�]�_ȱȻ:  
3xmCherry-Atg8a (G. Juhasz āĴPRè§), mmp1-GFP (D. Bohmann āĴPRè§), 
mahj 1 (Y. TamoriāĴPRè§), UAS-Puc (E. Martin-BlancoāĴPRè§), UAS-Eiger w 
(M. Miura āĴPRè§), 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 
3ȇƹɟÈAƹɟÈǈļȱȻ�\���¢BBloomington Drosophila Stock CenterąD
Kyoto Stock Center%Qàƀ-R8 
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������FLP-FRT ¸R�¨¾ØÛÙx#7K�

� EMS pf�¢~ gąD�z[�Y\�¢pf�¢~ g<B7n�]o�]�
_¤ȏȷɂ@ FLP-FRTnpy� 48WȄ!RʤÂȎ�m\ff�¢ WʀŒ/S+=

<ȵɒȧďWɶƶ-R8+AƟǛ<B7n�]o�]�_ȵɒAèɭƮ@çɠʧǐȅ

ƵAȷƔ#ʧȳ flippase (FLP) =3Aɿʅʦé FLP recombination target (FRT) @P
SȒĐƹɟÈʳ<AȷƔ#Wʍ+-7Ȉ?SʤÂȎɐƨWƉ9ȵɒf�¢ W�m\

fǼ@ʀŒ/S+=&<'S8EMSpf�¢~ g@A)S�m\fʀŒAÌWĤ 4
@Ȝ/8 
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Ĥ˥� FLP-FRTWȄ!Rf�¢ ʀŒƟǛ  

ɰȔǻȈȎ���¢u¢WȄ!; flippase (FLP) WȌȀ,NS+=<7GFP�cy[�?��ĵȈf
�¢ = GFP�oy[�?ʫȃĩf�¢ W�m\fǼ@ʀŒ/S+=&<'S8 

�

������MARCMK�

� Hel25E ĵȈąD mahjong ĵȈB��ƐďĵȈ@PRȵɒȧďWŨ'ʍ+/RM7
Mosaic Analysis with a repressible Cell Marker (MARCM) Ǜ 49WȄ!;Èȵɒf�¢ 

WʀŒ-R8MARCM Ǜ<B Gal4/UASnpy�=+TWƂí/S Gal80u �fʋ
WȄ!;��ĵȈf�¢ WʀŒ-;ɦÞǄʅ/S==N@ǃ9?ʤÂŀWĐƦ@

�xfv]  S!BʟñȌȀ/S+=&<'S8ãÈȎ@B7çɠʧǐ@ȅƵ/S

ʐåǠŷĠŀ Gal4& UASʦé@ȹď/S= UASA¥ǡʤÂŀAʐå&ʀŒ,TS
& 507Gal4���xl¢u �fʋ< S Gal80WN9ȵɒ<B Gal4/UASnpy�
&ʵŊ,TS8ȵɒèɭƮ@ʀŒ,TS FLP-FRT W¹-RȷKƔ#@P8;ȃ.S
��ƐďĵȈȵɒä<B7Gal80 AZ��&Ǥļ/S+=< Gal4/UAS npy�&Ú
(RM7GFP O RFP ?>A�¢b¢=ǃ9? RNAi O{� po¢ WĐƦ@ȌȀ
,NS+=&<'S̋ £Ɵ<ĵȈWNR?!ȵɒ<B Gal80@PR+TQAʤÂŀȌ
ȀBƂí,TS 8˞MARCMǛ@PS��ĵȈf�¢ ʀŒAÌWĤ 5@Ȝ/8 
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Ĥ˦� MARCMǛWȄ!Rf�¢ ʀŒƟǛ  

ɰȔǻȈȎ���¢u¢WȄ!; flippase (FLP) WȌȀ,NS=7Gal80WƉR?!��ĵȈȵɒ<B
Gal4/UASnpy�@PR GFP&ȌȀʀŒ,TS8£Ɵ7Gal80WƉ9ȵɒ<B Gal4/UASnpy�&
ʵŊ,TSRM7GFPBȌȀ-?!RM7GFP<Ǆʅ,TR��ĵȈf�¢ A�m\f&ʀŒ,T
S8 

 

 

������hs-Flp-out ÂÄÇÑ�

� Minute�y�ƐďĵȈȵɒAf�¢ ʀŒ@B heat shock (hs)-FLPAȱWȄ!R8
ãÈȎ@B7ɇĂĭA pouchˉīǻȈȎ?_ � l¢< S salE< RpL14/+f�¢
 WʀŒ-R 378RpL14 A�y�ĵȈ�xfg�] |AÓÈ@A!;7�¢{n
�xfW%)S= FLPAȌȀ&£ʟŷ@ʀŒ,T7+T@PR FRT ʦéʳ<ȷƔ#
&ʍ+S8+A=' gRpL14 ˝RpL14ʤÂŀAi��ˉīƝǹ˞&��x�Z]{/
SRM7GFP �cy[�?f�¢ @ RpL14 Ai��&�pd�¢,T˝9JR
RpL14ʤÂŀ@ʴ-;Bʫȃĩ=?R 7˞GFP �oy[�? RpL14/+f�¢ &ʀŒ
,TS (Ĥ 6)8 
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Ĥ˧� hs-Flp-outnpy�WȄ!R RpL14/+f�¢ AʀŒƟǛ  
�¢{n�xf@PRɇĂĭA pouchǻȈȎ@ FLPWȌȀ,NS=7gRpL14&��x�Z]{/S8
+A='7RpL14/+�xfg�] |< Gal4/UAS npy�@PR GFP &ȌȀ/SRM7GFP �oy
[�? RpL14/+f�¢ &ʀŒ,TS8£Ɵ7GFP�cy[�?ȷɂ<B RpL14&i���pd�¢
,TSRM7ʫȃĩȵɒf�¢ &ʀŒ,TS8 

 

 

�������2�ÂÔºÃÔºÍ»¯	-�

� TRIzol reagent (Invitrogen) WȄ!;ʫȃĩn�]o�]�_%Q RNAWƆç-R
A77RT-PCR@PR Hel25EA cDNAWĲş-R8PCR@Ȅ!R��\�¢B¾¥
AʙR< S8 
Forward 5’-GGGGTACCCAAAATGGCCGACAATGACGATC-3’  
Reverse 5’-GCTCTAGACTAGCGTCCCTCAATGTATGTAG-3’  
ƫȶȎ@ 1.3kbA Hel25EA cDNA̋ KpnI/XbaI¼õ W˞ pUASTattB�fu¢@f�¢
~ g-R8BestGene Institute (Chino Hills, CA, USA) @ľɹ-7Ȩ 3ƹɟÈśɖ 68E1
@ȐȎA UAS�fu¢&ƌà,TRʤÂŀƖĵn�]o�]�_WÊɯ-R8 
 

�����ÁÌÑÂÛÀÙÄ�

� ccp-8ąD ccp-9A{� p�y�ƐďÈAn�]o�]�_Ažɥ 25-40ü%Qi
�� DNAWƆç-R8i�� DNAAƆçB7Vienna Drosophila Resource CenterA�
�{j� (http://stockcenter.vdrc.at/control/library_rnai) WĄɌ@-RǄǭȎ?�^�
¢�f�����ǛWȄ!;ɩ8R8ái��n¢h pB Beijing Genomics Institute 
(Shenzhen, China) @ľɹ-7Illumina Hi-Seq 4000��Illumina, San Diego, CA) @PSn
¢h p˝150bp�Z_ |�¢|730xb��xo˞Wɩ8R8n¢h pŰAz
¢ u ɶ ƶ B 7 MacOS A u ¢ � } � W Ȅ ! ; ɩ 8 R 8 J 0 FastQC��
�http://www.bioinformatics.babraham.ac.uk/projects/fastqc/) @PR fastq �Y\�WÊɯ
-7fa�y[Wțɿ-R8űQTR�¢|ʦéAɶƶB7UCSC Genome Browser 
(University of Calfornia, Santa Cruz) &ƓÍ/Sn�]o�]�_áİĭʦé 
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(Drosophila melanogaster reference genome version dm6) 
(http://hgdownload.cse.ucsc.edu/goldenPath/) WĄǶʦé=-; Burrows-Wheeler Aligner 
Tool A BWA-MEM algorithm51

�(https://sourceforge.net/projects/bio-bwa/files/) WȄ!;
�x� g-7SAM�Y\�WÊɯ-R83AŰ7Samtools�(http://www.htslib.org/) W
Ȅ!; SAM �Y\�W BAM �Y\�@ĵƔ-7ƹɟÈˇ@ªGƪ# (Sort)7ʪɰ
ʦéWʷă- (De-dupping)7Ȩ 2ƹɟÈAʦéAKƆç-R83AŰ7Genome Analysis 
Toolkit (GATK) Best Practices52 @ĭ:!;d����¢n� Wɩ!7GATK 
HaplotypeCaller53

�(https://software.broadinstitute.org/gatk/ best-practices/) WȄ!;��Y
� pi��=Ȉ?Sİĭ (SNP) Wƾç-R8ĵȈAZ�y¢n� B7n�]o
� ] � _ Ą Ƕ ʤ Â ŀ r x { (Drosophila melanogaster BDGP6.85 reference) 
(http://www.fruitfly.org/) @ĭ:' SnpEff software54 (http://snpeff.sourceforge.net/) WȄ
!;ɩ8R8Z�y¢n� &Ņ¯-R vcf �Y\�Wu¢�}�¤<ʲ'7HIGH 
˝stop j| O��¢�n�{?>AʤÂŀAǇɓ&ļVTS=°ź,TSĵȈ˞ 
APDMODERATE ̋ Z��ʨAĵû@PS�pr pĵȈ  ˞AKƆç-R8mutator 
˝ɴƼ˞@9!;NĐǃAɶƶWɩ8RA77fa�y[Ö& 20ƯǬAĵȈ7��
Y� pi��@ŁĦ/SĵȈ7mutator @ŁĦ/SĵȈWʷă-7ĵȈW�p{Z
x�-R8JR7űQTRɶƶȹƸW Integrative Genomics Viewer (IGV)�
(http://software.broadinstitute.org/software/igv/) WȄ!;ɬȜ-7ĵȈWțɿ-R8ái
��n¢h p<ĐŇ,TRʤÂŀĵȈ@9!;B cDNA Wn¢h p/S+=<
Nțɿ-R8 
 

�������YÄ¾ÕÛËÙ¿�

ȵɒȧďWŨ'ʍ+/ cell competition-induction (ccp) ĵȈWƏȴ/SRMApf�
¢~ g<B7Ȩ 2ƹɟÈśɖ@ FRT40AWN9ʤÂȎ@Ĩ£?ʤÂŀĵȈŒàȱȻ 
(w/Y; FRT40A)Aʽ@ 25mMA EMSW§#RA77ʿ (w; Kr/CyO ) =¶ʦ,NR8
űQTR F1Aʽ (w/Y; FRT40A*/CyO) W 4-5üAʿA eyFLP1; Ubi-GFP, FRT40A/CyO 
(40A Ubi-GFP tester)=¶ʦ-7F2AžɥɰȔWɵŎ-R8£ǉpf�¢~ g<B7

non-CyOA F2@ʴ-ȍ!ȵɒ˝EMSĵȈȵɒ˞Aˉī=ʌ!ȵɒ˝ʫȃĩȵɒ˞A
ˉīWǑʓ-R8²ǉpf�¢~ g<B7GMR-hid, FRT40A, l(2) cell lethal (CL) 
-L’/CyO; ey-Gal4 UAS-FLP (40A CL tester)=¶ʦ/S+=<7ĵȈȵɒAĕRAʫȃĩ
ȵɒWʷă-R8 

Hel25E ĵȈ@PSȵɒȧďWíŲ/SĠŀWƏȴ/SRMA�z[�Y\�¢p
f�¢~ g<B7Ȩ 2 ƹɟÈśɖ@ FRT40A WN9Ȩ 3 ƹɟÈAƹɟÈǈļȱȻ 
(w/Y; FRT40A/CyO; Df(3)/TM6B) WÊɯ-7eyFLP1; Ubi-GFP, Hel25Eccp-8, FRT40A/CyO 
(40A Hel25E tester) =¶ʦ-R F2AžɥɰȔWɵŎ-R8Non-CyO %9 non-TM6B
A F2@ʴ-ʌ!ȵɒ˝Hel25EĵȈȵɒ˞Aˉī=ȍ!ȵɒ˝ʫȃĩȵɒ˞AˉīW
Ǒʓ-R8 
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� PBS (phosphate-buffered saline) ä<n�]o�]�_A 3 ˛ŢɥWɶï-74˜ 
Paraformaldehyde (PFA) <Ǖ¤@; 5èĆŶ,NRA7ŉǩ< 20èĆŶ,N7ĥŇ-
R83AŰ7PBT (PBS + 0.1% TritonX100) < 10è˭3ğǟǢ-7PBTn (PBT + 5% 
Donkey Serum)< 30 è��xd gŰ7£ǉƃÈW£ƧĆŶ,NR8£ǉƃÈĆŶ
ŰB7PBT < 30è˭3ğǟǢ-RŰ@ PBTn< 30 è��xd g-7²ǉƃÈW 2
ƦʳĆŶ,NR83AŰ7PBT < 30è x 3ğǟǢ-7�] {ð (SlowFadeTM Gold 
Antifade Reagent With DAPI ;� ThermoFisher Scienific) @ǣ-;ɈƢ@âǴǲˌųʯ
Leica SP8JRB Zeiss LSM880<ɵŎ-R8Ȅ!RƃÈAȡˍ=ŝʩÔǿB¾¥Aʙ
R< S8 
¡£ǉƃÈ˫ 
rabbit anti-Hel25E (1:100, P. LaskoāĴPRè§), 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) 
¡²ǉƃÈ˫ 
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) 
 

������OPP®³µ6QÆÙÎ¾��-×ÐÖ¯v@�

� Click-iTTM Plus OPP Alexa FluorTM 647 Protein Synthesis Assay Kit (Thermo Fisher 
Scientific�#C10458) WȄ!;ĞņĬˑ«AžɥĂĭ@A)Sƞȃu �fʋďž��
�Wƾç-R8OPP (O-propargyl-puromycin) B puromycinAZ}�g< R7Z��
Zn� tRNA Aˤ’ưȦ@ˍÅ-;!SRM7ɉɻ«A��t¢�ä@ĈRʕJTS
+=<ɉɻWØǋ,NS8OPP @BZo|ĭ&ȹď-;AR7ƾçɽɤA alexa647
@BZ�d ĭ&ȹď-;!SRM7+TQA Click ĆŶ̋ ʭɷĿWȄ!RZo|=

Z�d =AȂû¼õĆŶ˞WìȄ-7647nmAɦÞǜʰWƾç/S+=< OPP A
ng}�Wƾç-R8ňʻ@B7J0 5˜ Fetal Bovine Serum (FBS) WĒL Schneider's 
Drosophila Medium«< 3˛ŢɥWɶïŰ7Ĭħ@ OPP (ȶǯŤ 20µM) Wǧõ-710 
èʳŉǩ<ĆŶ,NR8ĆŶŰ7PBS<£ğǟǢ-7˥ ˜ PFA< 20èʳĥŇ-R8
ĥŇŰB PBT< 20èʳǟǢ7,Q@ PBS < 20èǟǢ-RŰ7Click-reaction cocktail
@ 30èŉǩ<ĆŶ,NR83AŰ7Rinse Buffer< 20èʳǟǢŰ7,Q@ PBS< 20
èʳǟǢ-7�] {ð@ǣ-;ɈƢ@ˌųʯɵŎ-R8 
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������LysoTracker Â¿ÊÖ¯C��

� LysoTracker Red DND-99 (Thermo Fisher Scientific�#L7528) Bʨŷa�c��Wƾç
/SRM7�tt¢�ǠŷWƾç/S+=&<'S85˜ Fetal Bovine Serum (FBS) W
ĒL Schneider's Drosophila Medium«< 3˛ŢɥWɶïŰ7LysoTracker Red DND-99 
(ȶǯŤ 4µM) Wǧõ-740èʳĆŶ,NR83AŰ7PBS< 5è˭3ğǟǢ-74˜
PFA< 20èʳĥŇ-R8ĥŇŰ7PBS< 20è˭2ğǟǢ-7�] {ð@ǣ-;Ɉ
Ƣ@ˌųʯɵŎ-R8 
 

����fwv@�

� f�¢ l\qAŇʬ̋ GFPf�¢ A˄Ȣ/discáÈA˄Ȣ̋ %˞˞ @B ImageJ Fiji 
(National Institutes of Health) A Analyze ParticlesWȄ!7GFPąD DAPIA˄ȢW3T
4TǪŇ-R8f�¢ ıȆ¤A Dcp-17Atg8aąD hid-lacZ�oy[�ȵɒW ImageJ 
FijiA Analyze ParticlesąD ROI ManagerȄ!;b] {-7f�¢ ĕʰ RRA
ng}�ƙWȬç-R8ĎʤÂŀĩ@9!;7Ŕ?(=N 10Ʒ¾¤AžɥĂĭ%Q
Ȭç-R8Ȼɸɶƶ@B Excel (Microsoft) ąD EZR55 (ɛǘþȞĸŃ) WȄ!7p <0.05
WƬŻǔǭ=-;ƾŇ-R8���{�xf?ˣɅʳAǑʓ@BWelch’ s t-testW7
ˤɅ¾¤Az¢uǑʓ<B£ÝʦɃèƘèƶ (one-way analysis of variance, ANOVA) 
=ķʪǑʓƾŇ (Dunnett’s S!B Tukey’s post-hoc test) Wɩ8R8� ���{�
xf? 2 ɅʳAǑʓ@B Mann-Whitney’s U-test W73 Ʌ¾¤Az¢uǑʓ<B
Kruskal-WallisƾŇąDķʪǑʓƾŇ (Steel-Dwass’ post hoc test) Wɩ8R8á;Ag
��A_�¢�¢BǄǭ×ŜWȜ-;!S8 
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Ĥ˨  

(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  

 

Ĥ˩  

(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 
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Ĥ˪  

(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 

 

Ĥˢˡ  

(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 /+ 

 

Ĥˢˢ  

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

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

 

Ĥˢˣ  

(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  

 

Ĥˢˤ  

(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 
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Ĥˢ˥  

(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 /+ 

 

Ĥˢ˦  

(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  

 

Ĥˢ˧  

(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–
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GFP /+ 

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

GFP / UAS-p35 

 

Ĥˢ˨  

(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 /+ 

 

Ĥˢ˩  

(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 /+  

 

Ĥˢ˪  

(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 / + 

 

Ĥˣˡ  

(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  
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Ĥˣˢ  

(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  

 

Ĥˣˣ  

(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  

 

Ĥˣˤ  

(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 

 

Ĥˣ˥  

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

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

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

(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 /+  

 

Ĥˣ˧  

(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��

  



� ���

`Þ^� eA�

����6ucm_�x#��¯���

������'\]!«q·¶¨���YÄ¾ÕÛËÙ¿¯l;�

� +TJ<Aȵɒȧďβȣ<ķ(Ȅ!QT;'R Minute ĵȈ@PSȵɒȧď�z�
B7Minute�y�ƐďĵȈȵɒ&ȵɒȧďAƗɍ=?S�z�< S+=%Q7Èȵ
ɒf�¢ ɶƶƁɪ̋ ʙŞ7ȕȐ/SʤÂŀťA��ƐďȵɒWȷɂ«@�m\fǼ

@Êɯ/SƁɪ˞WȄ!Rɶƶ&'VM;Ģˁ< 8R83+<7ɣɍ&ſŗ/S´

Īβȣŉ<B7��ƐďĵȈ@PRȵɒȧďAƗɍ=?SĵȈWĐŇ-7MARCMǛ
49˝2-2-2ĄǶ W˞Ȅ!Rf�¢ ɶƶƁɪ@PSʤÂŃȎɶƶWŪó@ʝMS+=<7

ȵɒȧďAèŀ�b~q�βȣ@ĸ'?��\fp�¢WNRQ/+=&<'S=

Ɍ#R8 
� J07��ĵȈ@PRȵɒȧďAƗɍ=?SʤÂŀĵȈWĐŇ/SRM7n�]o

�]�_WȄ!Rĸɳǅ?ʤÂŃȎpf�¢~ g&ňƠ,TR8ãÈȎ@B7£ǉ

pf�¢~ g=-;7n�]o�]�_ɰȔĂĭ̋ őƵɰȔWŬž/SŢɥƮA£

ŘA¤ȏȷɂ˞@ĵȈĂûďǺ Ethyl Methane Sulfonate (EMS) @PR��ƐďĵȈW
ʀŒ-RĵȈȵɒf�¢ W�m\fǼ@ʀŒ-7ȌȃʟȠ<ĵȈȵɒf�¢ &Ǝ

ʷ,TSɬȀĩWƊǄ@-Rpf�¢~ gWɩ8R˝Ĥ 7A 8˞ǉ@7£ǉpf�¢
~ g<űQTRĵȈW��Ɛď@N9ȵɒf�¢ AĕģAʫȃĩȵɒ@ȵɒǍ

WʀŒ-;ʷă-7ĵȈȵɒAK%Q?SɰȔĂĭ%QBǌŞ?Ȕ&Ŭž,TS+=

WƊǄ@-R²ǉpf�¢~ gWɩ8R8+T@PR7ʫȃĩȵɒ=A�m\fǼ

Ž<AKƎʷ,TS�ȵɒȧďʀŒĵȈ (cell competition-induction; ccpĵȈ)�WĀˀ
-R˝Ĥ 7A 8˞ūβȣŉA«Ʋ˙ɫāĴ7ɡǾȑǆǓ7«ʫđǞöǓ7ʎƩȑłǓ7
ʫĊɊčǓ@P8;ɩVTR9, 486ȱȻAEMSʀŒĵȈÈApf�¢~ gAȹƸ7
127ȱȻAȵɒȧďʀŒĵȈÈ&űQTR8ɣɍB7+A"7ƫNˌɣ?ȵɒȧďɬ
Ȁĩ&ɵŎ,TR complementation group< S ccp-8ąD ccp-9ĵȈÈ@ȕȐ-;ɶ
ƶWʝMR8ccp-8 ąD ccp-9 ��ĵȈf�¢ WɰȔĂĭ@ʀŒ/S=7žɥɰȔ
<BĵȈf�¢ ˝ȍɟȷɂ˞Al\qœ,(?R7ȷɂ%QƎʷ,TS+=&țɿ

,TR˝Ĥ 7B-D 8˞£Ɵ7ĕģAʫȃĩȵɒ@ȵɒǍWʀŒ-;ʷă-7ĵȈȵɒA
K%Q?SɰȔĂĭWʀŒ-Rʻ@BHIǌŞ?ɰȔ&Ŭž,TR̋ Ĥ 7E-G 8˞+T
QA+=%Q7ccp-8 ąD ccp-9 ĵȈȵɒBʫȃĩȵɒ@ģJTRįď@AKȷɂ%
QƎʷ,TS+=&V%8R8 
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Ĥ˨� ȵɒȧďAƗɍ=?SĵȈWƏȴ/SRMAʤÂŃȎpf�¢~ g  

(A) £ǉpf�¢~ g<B EMS@PRĵȈWʀŒ-RĵȈȵɒf�¢ ̋ ȍɟ =˞ʫȃĩȵɒf�

¢ ˝ʌɟ˞Wn�]o�]�_ɰȔ@ʀŒ-Rʻ@7ĵȈȵɒ&Ǝʷ,TSȱȻWƏȴ-R8²ǉ

pf�¢~ g<Bʫȃĩȵɒ@ȵɒǍWʀŒ-;ʷă-Rʻ@ĵȈȵɒĀǽ<ǌŞ?ȔWŬž/S

ȱȻWƏȴ-R8 
(B-D) ccp-8ąD ccp-9A£ǉpf�¢~ gȹƸWȜ/8ʤÂȎ�m\fǛWȄ!;n�]o�]�
_ɰȔ@ wild-type (B)7ccp-8-/- (C)7ąD ccp-9-/- (D) f�¢ WʀŒ-R8 
(E-G) ccp-8ąD ccp-9A²ǉpf�¢~ gȹƸWȜ/8GMR-hidąD cell-lethalĵȈ@PRĕģAʫ
ȃĩȵɒWʷă-7wild-type (E)7ccp-8-/- (F)7ąD ccp-9-/- (G) f�¢ WʀŒ-R8 
�B-GAz¢uB«ƲāĴPRƓÍ� (Nagata et al., Dev Cell, 2019PRƖĵ) 

 

 

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

� ǉ@7ɰȔĂĭ@A!; ccp-8ĵȈȵɒf�¢ WʀŒ-Rʻ@ƃ cleaved Dcp-1 (n
�]o�]�_A_�^fu¢bp�¢s) ƃÈWȄ!;bp�¢sǠŷWƾç-
R=+U7ʫȃĩȵɒ@ʖƐ/S ccp-8ĵȈȵɒ<ȵɒǍ&ɵŎ,TR˝Ĥ 8A-B’7
Ĥ 8D, E@;Ňʬ 8˞JR7ĵȈȵɒä<bp�¢sʵŊu �fʋ p35WʟñȌȀ
,NS=ĵȈȵɒAƎʷ&Ƃí,TR̋ Ĥ 8C7Ĥ 8F@;Ňʬ 8˞+TQA+=%Q7
ccp-8 ĵȈȵɒBʫȃĩȵɒ=AȵɒʳȒ³ÊȄW¹-;ȵɒǍWŨ'ʍ+/+=<
Ǝʷ,TS=Ɍ#QTR8JR7Ĥ 7ąDĤ 8Az¢u%Q7ccp-8ĵȈȵɒBȵɒ
ȧď̋ ȵɒʳȒ³ÊȄW¹-RǼǙÎŁȎ?ȵɒǍʀŒ @˞PRȷɂ%QƎʷ,TS

+=&V%8R8 
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Ĥ˩� ccp-8ĵȈȵɒBȵɒȧď@P8;Ǝʷ,TS  
(A, B) MARCMǛWȄ!;ɰȔĂĭ@GFP<Ǆʅ-Rwild-type (A) ąD ccp-8-/- (B) f�¢ WʀŒ-7
ƃ cleaved Dcp-1ƃÈWȄ!;ȵɒǍWƾç-R8B’B BAƈĸĤWȜ/8 
(C) MARCMǛWȄ!;ɰȔĂĭ@ GFP<Ǆʅ-R ccp-8-/- + UAS-p35 (C) f�¢ WʀŒ-R8 
(D) GFPf�¢ AĕģAʰ, RRAȵɒǍƙ (1013 cells/µm) W wild-type (n=127discAƷƙ) ąD
ccp-8-/- (n=20) @9!;Ňʬ-7Welch’ s t-test@PRƾŇ-R8 
(E) ccp-8ĵȈf�¢ AäÙ (5.9%) =ʫȃĩȵɒ=AıȆ˄ (94.1%) AȵɒǍAòď@9!;Ňʬ
-R (n=207discAƷƙ)8 
(F) disc RRA GFPf�¢ Aòď (GFP clone area / disc area*100) W wild-type (n=307discAƷƙ)7
ccp-8-/- (n=62)7ąD ccp-8-/- + UAS-p35 (n=18) @9!;Ňʬ-7Turkey’s test@PRƾŇ-R8 
***B p<0.001WȜ/8Scale bar=50µm� (Nagata et al., Dev Cell, 2019PRƖĵ) 
 

 

������ccp-8/ccp-9¯~����° Hel25E «�µ�

� 3+<ǉ@7ccp-8 ąD ccp-9 AʊÁʤÂŀWĐŇ/SRM@ǉ¨½n¢h l¢
WȄ!Rái��ɶƶWɩ8R83AȹƸ7!0TAĵȈZ��@A!;N Helicase 
at 25E (Hel25E) ʤÂŀ@�pr pĵȈ&ʀŒ,T;!S+=&V%8R8ãÈȎ
@B7ccp-8B 255ȇȐAZ��ʨǎĭ& Thr→Met@7ccp-9B 9ȇȐAZ��ʨǎ
ĭ& Asp→Val @ĵû-;!R˝Ĥ 9A-C 8˞JR7ɰȔĂĭ@A!; cpp-8 ĵȈf�
¢ WʀŒ-Rʻ@ƃ Hel25EƃÈWȄ!;ßȊƹɟWɩ"=7ĵȈȵɒä< Hel25E
u �fʋAȌȀʬ&Ç¥-;!R˝Ĥ 9D 8˞+A+=%Q7+A�pr pĵȈB
loss of functionĵȈ< S=Ɍ#QTR8ňʻ@7ccp-8 S!B ccp-9ĵȈf�¢ 
ä<ʫȃĩ Hel25Eu �fʋWʟñȌȀ,NR=+U7ĵȈf�¢ AƎʷ&ˌɣ
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@Ƃí,TR˝Ĥ 9E-H, J, K7Ĥ 9I, L@;Ňʬ 8˞¾¤AȹƸ%Q7ccp-8/ccp-9ĵȈ
AʊÁʤÂŀB Hel25E< S=!#R8̋ ¾ʶ7ccp-8ĵȈȵɒWȄ!;/G;Aɶ
ƶWɩ!7+TW Hel25EĵȈȵɒ=ɬɺ-R8JR7Ʊʄƚä<BǑʓWȮƥû/
SRM7j {�¢�Az¢u@9!;Bɰƙğ@Ǩ8;Đ£AåȓWËȄ/S+=

& S8˞  

Ĥ˪� ccp-8/ccp-9ĵȈAʊÁʤÂŀB Hel25E< S  
(A-C) {� p�y�ƐďÈ (ccp-8/+ąD ccp-9/+) Aái��n¢h pAȹƸ7Hel25E ʤÂŀA
ccp-8B 255ȇȐAZ��ʨj| & ACG0ATG (Thr0Met) (A) @7ccp-9B 9ȇȐAZ��ʨj| 
& GAC0GTC (Asp0Val) (B) @ĵû-;!R˝IGV˝2-4 ĄǶ˞Az¢u 8˞Hel25E u �fʋB
DEAD-box|�\ = Helicase-C|�\ WƉ98ccp-8ąD ccp-9AĵȈȫſWȜ/ (C)8 
(D) MARCMǛWȄ!;ɰȔĂĭ@ GFP<Ǆʅ-R ccp-8-/-f�¢ WʀŒ-7ƃ Hel25EƃÈ<ƹɟ
-R8 
(E-H) MARCMǛWȄ!;ɰȔĂĭ@ GFP<Ǆʅ-R wild-type (E) 7ccp-8-/- (F)7ccp-8-/- + UAS-Hel25E 
(G)ąD UAS-Hel25E (H) f�¢ WʀŒ-R8 
(I) disc RRA GFPf�¢ Aòď (GFP clone area / disc area*100) W wild-type (n=307discAƷƙ)7
ccp-8-/- (n=62)7ccp-8-/- + UAS-Hel25E (n=18) ąD UAS-Hel25E (n=12) @9!;Ňʬ-7Turkey’s test@
PRƾŇ-R8 
(J, K) MARCMǛWȄ!;ɰȔĂĭ@GFP<Ǆʅ-R ccp-9-/- (J) ąD ccp-9-/- + UAS-Hel25E (K) f�¢
 WʀŒ-R8 
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(L) disc RRA GFPf�¢ Aòď (GFP clone area / disc area*100) W ccp-9-/- (n=187discAƷƙ) ą
D ccp-9-/- + UAS-Hel25E (n=20) @9!;Ňʬ-7Mann-Whitney’s U-test@PRƾŇ-R8 
***B p<0.001WȜ/8Scale bar=50µm� (Nagata et al., Dev Cell, 2019PRƖĵ) 

�

������Hel25E�Ucm«°ÆÙÎ¾��-×ÐÖ ��¦µ�

� Hel25EʤÂŀB7mRNAWƽä%QȵɒʋFȟɩ/SA@ŵɱ? DEAD-box RNA
��b¢sWj¢|/S8ňʻ@7n�]o�]�_ S2 ȵɒ@A!; Hel25E W�
xfv] /S=u �fʋďž&g�¢��@Ƃí,TS+=&Ȝ,T;!S 568

3+<7Hel25E ʤÂŀĵȈ&ɰȔĂĭ@A!;NĐǃAȀʆWŨ'ʍ+/%>"%
W O-propargyl-puromycin̋ OPP; puromycinZ}�g˞WȄ!;ƞȃu �fʋďžW
ɶƶ/S+=<ʃGR83AȹƸ7Hel25E ĵȈȵɒf�¢ <BĕģAʫȃĩȵɒ
f�¢ @ǑG;u �fʋďž���&ˌɣ@Ç¥-;!S+=&V%8R˝Ĥ

10A-C 8˞+A+=%Q7Hel25E ĵȈ@PSȵɒȧďB7u �fʋďžʬAÇ¥@
P8;Ũ'ʍ+,TS Minute ȵɒȧď=ˍÅAȀʆ< Sċɓŷ&˗!=Ɍ#QT
R8 
 

Ĥˢˡ� Hel25EĵȈȵɒ<Bu �fʋďžɓ&Ç¥/S  
(A-C) MARCMǛWȄ!;ɰȔĂĭ@ GFP<Ǆʅ-R wild-type (A)7UAS-S6KCA (B) ąD Hel25E-/- (C) 
f�¢ WʀŒ-7OPPƹɟ@PRƞȃu �fʋďžWƾç-R8S6K (ribosomal protein S6 kinase) 
B��t¢�u �fʋ S6W� ʨû/S+=<ɉɻWÑʝ/S83ARM7UAS-S6KCA˝ŸŞǠŷ

ûĩ S6 kinase˞Bu �fʋďž&¤ƣ/S�oy[�j {�¢�=-;Ȅ!R8Scale bar=10µm�
(Nagata et al., Dev Cell, 2019PRƖĵ) 
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������Hel25E�U®³µcm_�° Vha�U®³©ª.�¤¶µ�

� ¾¤Aɶƶ%Q7ƞɳȵɒȧďʀŒĵȈ Hel25EWɲç/+=@žô-7+TWȄ
!Rf�¢ ɶƶWʤÂŃȎpf�¢~ g@ʢȄ/S+=<7ȵɒȧďAíŲĠŀ

WȽɄȎ@Əȴ/S+=&ċɓ=?8R8ãÈȎ@B7n�]o�]�_ɰȔ@

Hel25E ĵȈȵɒ˝ʌɟ˞=ʫȃĩȵɒ˝ȍɟ˞A�m\fWʀŒ-Rʻ@7Ȩ 3 ƹ
ɟÈAHIáˉīWb�¢/S£ʜAʥèƹɟÈǈļȱȻ̋ ƹɟÈA£ʥè&ǈļ-

;!Sn�]o�]�_ȱȻ�\���¢ W˞Ȅ!;ǈļĵȈW�y�@ʀŒ-7ȵ

ɒȧď&Ƃí,TSȱȻ˝suppressor˞WƏȴ-R˝Ĥ 11A 8˞Ȳ 250ȱȻAǈļĵȈ
ȱȻWpf�¢~ g-RȹƸ77ȱȻA suppressorWűR8ǉ@7+TQAƹɟÈ
ǈļȱȻ@A)SȵɒȧďAƂíɬȀĩAʊÁʤÂŀWĐŇ/SRM7ʥèȎ@a¢

�¢�x�/SɰƙAƹɟÈǈļȱȻWȄ!;,Q?Spf�¢~ gWɩ"+=

<ʊÁˉīWǾM;!8R8ãÈȎ@B7Df(3R)Exel7317 W�y�@ʀŒ/S=
Hel25EĵȈȵɒAƎʷ&Ū(Ƃí,T̋ Ĥ 11B, C 7˞+A Df(3R)Exel7317=ǈļˉī
WʥèȎ@âƬ/S Df(3R)BSC486 ąD Df(3R)ED5619 WʀŒ-Rʻ@NĐǃ@Ƃí
,TR&7Df(3R)BSC847 <BƂí,T?%8R˝Ĥ 11D 8˞9JR7Df(3R)Exel7317
AʊÁʤÂŀBĤ 11D’˝ƈĸʥè˞Aˉī@ S=Ɍ#QTR8+Aˉī@B 3 9
AʤÂŀ= 29A non-coding RNAAK&ŁĦ-;AR7+TQA"7 Vha55ʤÂŀ
&ȵɒȧďAl��xl¢ĵȈAʊÁʤÂŀ< S+=&V%8R˝Űʗ 8˞ 
 

Ĥˢˢ  Hel25EĵȈȵɒAƎʷB Df(3R)Exel7317/+@PRƂí,TS  
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(A) n�]o�]�_ɰȔ@ Hel25EĵȈȵɒ˝ʌɟ˞=ʫȃĩȵɒ˝ȍɟ˞Af�¢ WʀŒ-Rʻ
@7ȷɂáÈ@ƹɟÈǈļȱȻW�y�@ʀŒ/S8+AƦ7ĵȈȵɒ&Ǝʷ,T?(?S suppressor
WƏȴ-R8 
(B, C) ʤÂȎ�m\fǛWȄ!;n�]o�]�_ɰȔ@ Hel25E-/- (B)7ąD Hel25E-/- + 
Df(3R)Exel7317/+ (C) f�¢ WʀŒ-R8 
(D) Df(3R)BSC486, Df(3R)Exel7317ąD Df(3R)ED5619AʊÁʤÂŀWĐŇ/SRMA�x� gĤW
Ȝ-R8Df(3R)BSC847̋ Ǳɟʥè <˞BȵɒȧďBƂí,T?%8R+=%Q7ʊÁʤÂŀB 87C1-87C3
Aˉī@ȺQTR8(Nagata et al., Dev Cell, 2019PRƖĵ) 
 

 

�  Hel25EĵȈf�¢ W�m\f@N9ɰȔĂĭáÈ@Vha55ĵȈW�y�@ʀŒ
/S= Hel25E ĵȈf�¢ AƎʷ&Ū(Ƃí,T˝Ĥ 12A-C7Ĥ 12D @;Ňʬ 7˞
,Q@f�¢ ıȆ¤AȵɒǍ&ˌɣ@Ƃí,TR˝Ĥ 12D, E7Ĥ 12F @;Ňʬ 8˞
++< VhaB7Vacuolar H+ ATPase (V-ATPase)57=ėCTS�tt¢�ɚ@ŁĦ/S

��{ � �Aj �¢� {A£9< S˝Ĥ 13L 8˞ɝĖǥ!+=@7Ʊpf
�¢~ g@PRȨ 3ƹɟÈ@ŁĦ/Sá;A VhaĵȈ& Hel25EĵȈ@PSȵɒȧ
ďWƂí/S+=&V%8R (Ĥ 13A-E7Ĥ 13K@;Ňʬ)8/?V77V-ATPaseǠ
ŷ&ȵɒȧď@ŵɱ< S=Ɍ#QTR8,Q@7Hel25EĵȈf�¢ ä< VhaW
�xfv] /S=ȵɒȧď&Ƃí,TR+=%Q˝Ĥ 13F-J7Ĥ 13K @;Ňʬ 7˞
ĵȈȵɒ&ȵɒǍWʍ+/RM@ V-ATPaseǠŷ&ŵɱ< S=Ɍ#QTR8 
 

Ĥˢˣ� Hel25EĵȈȵɒAƎʷB Vha55ĵȈ@PRƂí,TS  
(A-C) MARCMǛWȄ!;ɰȔĂĭ@GFP<Ǆʅ-RHel25E-/- (A)7Hel25E-/- + Df(3R)Exel7317/+ (B) ą
D Hel25E-/- + Vha55/+ (C) f�¢ WʀŒ-R8 
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(D) disc RRA GFPf�¢ Aòď (GFP clone area / disc area*100) W Hel25E-/- (n=627discAƷƙ)7
Hel25E-/- + Df(3R)Exel7317/+ (n=16) ąD Hel25E-/- + Vha55/+ (n=22) @9!;Ňʬ-7Dunnett’s test@P
RƾŇ-R8 
(D, E) MARCMǛWȄ!;ɰȔĂĭ@ GFP<Ǆʅ-R Hel25E-/- (D) ąD Hel25E-/- + Vha55/+ (E) f�
¢ WʀŒ-7ƃ cleaved Dcp-1ƃÈWȄ!;ȵɒǍWƾç-R8 
(F) GFPf�¢ AĕģAʰ, RRAȵɒǍƙ (1013 cells/µm) W Hel25E-/- (n=207discAƷƙ) ąD
Hel25E-/- + Vha55/ (n=16) @9!;Ňʬ-7Welch’ s t-test@PRƾŇ-R8 
***B p<0.0017**B p<0.01WȜ/8Scale bar=50µm� (Nagata et al., Dev Cell, 2019PRƖĵ) 
 

 

Ĥˢˤ� ȵɒȧď@B V-ATPaseǠŷ&ŵɱ< S  
(A-J) MARCMǛWȄ!;ɰȔĂĭ@ GFP<Ǆʅ-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) ąD Hel25E-/- + 
Vha68-2-RNAi (J) f�¢ WʀŒ-R8 
(K) disc RRA GFPf�¢ Aòď (GFP clone area / disc area*100) W Hel25E-/- (n=627discAƷƙ)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) ąD Hel25E-/- + Vha68-2-RNAi (n=9) @9!;Ňʬ
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-7Dunnett’s test@PRƾŇ-R8 
***B p<0.0017**B p<0.017*B p<0.05WȜ/8Scale bar=50µm 
(L) V-ATPaseAǂʛWȜ/8(Nagata et al., Dev Cell, 2019PRƖĵ) 

 

 

�������Q�cm®�1¦µ Hel25E�Ucm«¼ÛÉÏ¹ÃÛL+ �
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� 3-2-1PR7V-ATPaseǠŷ& Hel25EĵȈ@PRʀŒ,TSȵɒȧď@ŵɱ< S
+=&V%8R8++<7V-ATPase B�tt¢�Aʨŷû@ŵɱ< S+=%Q7
J0 LysoTrackerWȄ!;�tt¢�AǠŷWʃGR83AȹƸ7ʫȃĩȵɒ@ʖƐ
/S Hel25E ĵȈȵɒ< LysoTracker ng}�&ƾç,TRRM7ňʻ@ȵɒȧďA
Ɨɍȵɒ<�tt¢�Ǡŷ&¤ƣ-;!S+=&V%8R˝Ĥ 14A-B’7Ĥ 14D@;
Ňʬ 8˞JR7+A�tt¢�Ǡŷ¤ƣB VhaĵȈWʀŒ/S+=@PRƂí,TS
+=Nțɿ,TR˝Ĥ 14C7Ĥ 14D@;Ňʬ 8˞3+<7�tt¢�Ǡŷ&ʪɱ?Ů
òWƸR/+=&P(ȗQT;!SȃĘȀʆ=-;7a¢{�Yo¢@ȕȐ-R8a

¢{�Yo¢AʟȠ<B7J0ȵɒʋä@ʺˀɚ&çȀ-7+T&ȵɒäAu �f

ʋOa�c��WĈRʕX<a¢{�Ykt¢�WŬž-RA77�tt¢�=ɨď

-;a¢{�tt¢�WŬž/S+=<èɶ,TS 588ɝĖǥ!+=@7a¢{�Y

kt¢��¢b¢< S Autophagy-related 8a (Atg8a) -mCherry59WȄ!;ɰȔĂĭ«

Aa¢{�Yo¢Wɶƶ-R=+U7ʫȃĩȵɒ@ʖƐ/S Hel25EĵȈȵɒ<Ba
¢{�Ykt¢�Aƙ&ˌɣ@Ĳõ-;!S+=&V%8R˝Ĥ 14E, F AƛǲǼA
ng}�7Ĥ 14H, I@;Ňʬ 8˞+A Atg8ang}�AĲõB2a¢{�Yo¢AǠ
ŷû73�tt¢�AǇɓ¦áA!0TAċɓŷNɌ#QTS83+<7a¢{�Y

kt¢�\ ��u¢< Sf��d <ŢɥWæȁ/S+=<a¢{�tt¢�

AŬžWʵŊ-RʻA Atg8ang}�Wɶƶ-R89JR7+AƦ Atg8ang}�&
,Q@Ĳõ/TCa¢{�Yo¢ǠŷA¤ƣWŻĖ-7ĵû&?)TC�tt¢�A

Ǉɓ¦áWŻĖ/S8f��d æȁAȹƸ7Atg8ang}�&ƬŻ@Ĳõ-R+=
%Q˝Ĥ 14G7Ĥ 14H @;Ňʬ 7˞ʫȃĩȵɒ=AıȆ˄@ S Hel25E ĵȈȵɒ<
Ba¢{�Yo¢Ǡŷ&¤ƣ-;!S+=&V%8R8 
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Ĥˢ˥� ʫȃĩȵɒ@ʖƐ/S Hel25EĵȈȵɒ<Ba¢{�Yo¢Ǡŷ&¤ƣ/S  
(A-C) MARCM ǛWȄ!;ɰȔĂĭ@ GFP <Ǆʅ-R wild-type (A)7Hel25E-/- (B) ąD Hel25E-/- + 
Vha13/+ (C) f�¢ WʀŒ-7LysoTrackerƹɟWɩ?8R8B’B BAƈĸĤWȜ/8Scale bar=10µm 
(D) GFPf�¢ AĕģAʰ, RRALysotracker�oy[�ȵɒƙ (1013 cells/µm) Wwild-type (n=127
dicsAƷƙ)7Hel25E-/- (n=15) ąD Hel25E-/- + Vha13/+ (n=12) @9!;Ňʬ-7Tukey’s test@PRƾŇ
-R8 
(E-G) MARCM ǛWȄ!;ɰȔĂĭ@ GFP <Ǆʅ-R UAS-Atg8a-mCherry (E)7Hel25E-/- + 
UAS-Atg8a-mCherry (F) ąD Hel25E-/- + UAS-Atg8a-mCherry (f��d æȁ) (G) f�¢ WʀŒ-
R8̊ ɟAȖˊBAtg8a punctaWȜ/8a� oɟAȖˊBf��d æȁ@PRƈĸ-RAtg8a puncta
WȜ/8Scale bar=5µm 
(H) GFPf�¢ AĕģAʰ, RRAAtg8a�oy[�ȵɒƙ (1013 cells/µm) WUAS-Atg8a-mCherry 
(n=127discAƷƙ)7Hel25E-/- + UAS-Atg8a-mCherry (n=16) ąD Hel25E-/- + UAS-Atg8a-mCherry (f�
�d æȁ) (n=10) @9!;Ňʬ-7Tukey’s test@PRƾŇ-R8 
(I) Hel25EĵȈf�¢ AäÙ (9.5%) =ʫȃĩȵɒ=AıȆ˄ (90.5%) AAtg8a punctaAòď@9!
;Ňʬ-R (n=167discAƷƙ)8***B p<0.0017*B p<0.05WȜ/8(Nagata et al., Dev Cell, 2019PRƖĵ) 
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������Hel25E�U®³µcm_�°¼ÛÉÏ¹ÃÛ®³©ª&¡�£¤¶µ�

� 3-2-2PR7Ǝʷ,TS Hel25EĵȈȵɒ<a¢{�Yo¢Ǡŷ&¤ƣ-;!R+=
%Q7a¢{�Yo¢AǠŷû&ƗɍȵɒAƎʷ@Ō§-;!Sċɓŷ&Ɍ#QTR8

3+<7Hel25EĵȈf�¢ ä< Atg17Atg57Atg8b?>Aa¢{�Yo¢ʴʜʤÂ
ŀ 60O light (Vps41)7carnation (Vps33)7Snap297Syx17?>Aa¢{�Ykt¢�Ŭ
ž@ŵɱ?ʤÂŀ 61W�xfv] /S+=<a¢{�Yo¢WʵŊ-R=+U7!

0TN Hel25EĵȈȵɒAƎʷ&ˌɣ@Ƃí,TS+=&V%8R˝Ĥ 15A-I7Ĥ 15J
@;Ňʬ 8˞,Q@7+AƦAȵɒǍWɶƶ-R=+U7ʫȃĩȵɒ@ʖƐ/S Hel25E
ĵȈ<KQT;!RȵɒǍ&Ƃí,T;!R˝Ĥ 16A-D7Ĥ 16E @;Ňʬ 8˞JR7
a¢{�Yo¢ǠŷWȜ/ Atg8ang}�=ȵɒǍWȜ/ƃ cleaved Dcp-1ƃÈƹɟ
Ang}�&âŕĦ-;!R˝Ĥ 16F, G7Ĥ 16H@;Ňʬ 8˞,Q@7Hel25EĵȈȵ
ɒä< p35WʟñȌȀ,NS+=@PRȵɒǍWƂí/S=7Atg8ang}�&ƬŻ
@Ĳõ-R˝Ĥ 16I, J7Ĥ 16K@;Ňʬ 8˞+TQAȹƸ%Q7Hel25EĵȈȵɒ<B
a¢{�Yo¢@P8;ȵɒǍ&Ũ'ʍ+,TS+=&V%8R8 
� 3+<7Atg1 WʟñȌȀ 62,NS+=<a¢{�Yo¢WǠŷû-Rf�¢ W

ɰȔĂĭ@ʀŒ-R=+U7+TQAf�¢ <B Hel25EĵȈf�¢ AP"?Ū
!ƎʷBʍ+Q?%8R˝Ĥ 17A-C7Ĥ 17D@;Ňʬ 8˞9JR7Hel25EĵȈ@PS
ȵɒȧď@B7a¢{�Yo¢AǠŷû@õ#;ȵɒǍWŨ'ʍ+/RMAëAĠŀ

&ŵɱ< S=Ɍ#QTR8 
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Ĥˢ˦  Hel25EĵȈ@PSȵɒȧďBa¢{�Yo¢@P8;Ũ'ʍ+,TS  
(A-I) MARCMǛWȄ!;ɰȔĂĭ@ GFP<Ǆʅ-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) ąD Hel25E-/- + Syx17-RNAi (I) f�¢ WʀŒ-R8 
(J) disc RRA GFPf�¢ Aòď (GFP clone area / disc area*100) W Hel25E-/- (n=627discAƷƙ)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) 
ąD Hel25E-/- + Syx17-RNAi (n=12)@9!;Ňʬ-7Dunnett’s test@PRƾŇ-R8***B p<0.001WȜ
/8Scale bar=50µm� (Nagata et al., Dev Cell, 2019PRƖĵ) 
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Ĥˢ˧  Hel25EĵȈȵɒ<Ba¢{�Yo¢A¥ǡ<ȵɒǍ&Ũ'ʍ+,TS  
(A-D) MARCMǛWȄ!;ɰȔĂĭ@GFP<Ǆʅ-Rwild-type (A)7Hel25E-/- (B)7 Hel25E-/- + Atg1-RNAi 

(C) ąD Atg1-RNAi (D) f�¢ WʀŒ-7ƃ cleaved Dcp-1 ƃÈWȄ!;ȵɒǍWƾç-R8Scale 
bar=50µm 
(E) GFP f�¢ AĕģAʰ, RRAȵɒǍƙ (1013 cells/µm) W wild-type (n=127disc AƷƙ)7
Hel25E-/- (n=20)7 Hel25E-/- + Atg1-RNAi (n=12) ąD Atg1-RNAi (n=12) @9!;Ňʬ-7Tukey’s test@
PRƾŇ-R8 
(F, G) MARCM ǛWȄ!;ɰȔĂĭ@ GFP <Ǆʅ-R 3xmCherry-Atg8a/+ (F) ąD Hel25E-/- + 
3xmCherry-Atg8a/+ (G) f�¢ WʀŒ-7ƃ cleaved Dcp-1 ƃÈWȄ!;ȵɒǍWƾç-R8Scale 
bar=20µm 
(H) Dcp-1�oy[�ȵɒ RRA Atg8a puncta�oy[�ȵɒAòď (%) W wild-type (n=127discA
Ʒƙ) ąD Hel25E-/- (n=14) @9!;Ňʬ-R8 
(I, J) MARCMǛWȄ!;ɰȔĂĭ@GFP<Ǆʅ-RHel25E-/- + UAS-Atg8a-mCherry (I) ąDHel25E-/- + 
UAS-Atg8a-mCherry + UAS-p35 (J) f�¢ WʀŒ-R8Scale bar=5µm 



� ���

(K) GFP f�¢ AĕģAʰ, RRA Atg8a �oy[�ȵɒƙ  (1013 cells/µm) W Hel25E-/- + 
UAS-Atg8a-mCherry (n=167discAƷƙ) ąD Hel25E-/- + UAS-Atg8a-mCherry + UAS-p35 (n=12) @9!
;Ňʬ-7Welch’s test@PRƾŇ-R8***B p<0.001WȜ/8(Nagata et al., Dev Cell, 2019PRƖĵ) 
 
 

Ĥˢ˨� a¢{�Yo¢AǠŷû6)<B Hel25EĵȈAP"?Ū!ƎʷB  

� � �   ʍ+Q?!  
(A-C) MARCMǛWȄ!;ɰȔĂĭ@GFP<Ǆʅ-Rwild-type (A)7UAS-Atg1 (B) ąDHel25E-/- (C) f
�¢ WʀŒ-R8 
(D) disc RRA GFPf�¢ Aòď (GFP clone area / disc area*100) W wild-type (n=307discAƷƙ)7
UAS-Atg1 (n=14) ąD Hel25E-/- (n=62) @9!;Ňʬ-7Turkey’s test@PRƾŇ-R8 
***B p<0.001WȜ/8Scale bar=50µm (Nagata et al., Dev Cell, 2019PRƖĵ) 
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� MinuteĵȈO mahjĵȈ@P8;Ũ'ʍ+,TSȷɂƫʢûĩȵɒȧďAíŲĠŀ
A 19=-;7JNK&ĮĔ,T;!S 2,2383+<7ƃ� ʨû JNKƃÈO mmp1-GFP 
63˝JNKAǄȎʤÂŀ< S mmp1AȌȀWƾç<'S��¢u¢<7JNKAǠŷW
ɼÏ<'S W˞Ȅ!;Hel25EĵȈf�¢ WʀŒ-RʻA JNKAǠŷûWƾç-R8
3AȹƸ7Hel25EĵȈf�¢ áÈ˝f�¢ äAáȵɒ˞< JNK&Ǡŷû-;!
S+=&V%8R˝Ĥ 18A-G’7Ĥ 18D @;Ňʬ 8˞-%-?&Q7ƃ� ʨû JNK
ƃÈ7mmp1-GFP7puc-lacZ˝JNKAǄȎʤÂŀ< JNKAǠŷWɼÏ<'S��¢u
¢˞?>AɰƙA�¢b¢WȄ!; JNKǠŷWɶƶ-R=+U7Hel25EĵȈȵɒä
A JNKǠŷû���Bȡ9Aȵɒäp{�p@P8;Ũ'ʍ+,TSʙŞA JNKǠ
ŷû���@ǑG;'VM;ũ!+=&V%8R˝z¢uƯƒʔ 8˞9JR7Hel25E
ĵȈȵɒä<Ǡŷû/S JNK ng}�BȵɒǍWŨ'ʍ+/H>AŪ!Ǡŷ<B?
!=Ɍ#QTR8£Ɵ<7Hel25EĵȈȵɒä< JNKAɕ� ʨûʧȳ pucWʟñȌ
Ȁ 64,NS+=@PR JNKǠŷWʵŊ-R=+U7ȵɒȧď&ˌɣ@Ƃí,TR̋ Ĥ

18B, C7Ĥ 18H@;Ňʬ 8˞+TQA+=%Q7Hel25EĵȈȵɒAƎʷ@Ba¢{�
Yo¢6)<?( JNKAǠŷû&ŵɱ< S+=&V%8R8 
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Ĥˢ˩� Hel25EĵȈf�¢ áÈ< JNK&Ǡŷû/S  
(A-C) MARCM ǛWȄ!;ɰȔĂĭ@ GFP <Ǆʅ-R wild-type (A)7Hel25E-/- (B) ąD Hel25E-/- + 
UAS-Puc (C) f�¢ WʀŒ-7ƃ� ʨû JNKƃÈWȄ!; JNKAǠŷûWƾç-R8B’B BA
ƈĸĤWȜ/8 
(D) ƃ� ʨû JNKƃÈAng}�ŪŤAǑǿ˝f�¢ AäÙ/ĶÙ˞W wild-type (n=117discAƷ
ƙ)7Hel25E-/- (n=15) ąD Hel25E-/- + UAS-Puc (n=10) @9!;Ňʬ-7Turkey’s test@PRƾŇ-R8 
(E-G’) MARCMǛWȄ!;ɰȔĂĭ@ RFP<Ǆʅ-R mmpl-GFP/+ (E)7UAS-HepCA + mmpl-GFP/+ (F) 
ąD Hel25E-/- + mmpl-GFP/+ (G) f�¢ WʀŒ-7ƃ GFPƃÈ<ƹɟ-R8G’B GAƈĸĤWȜ/8
˚ɟAȖˊB mmp1-GFPAng}�WȜ/8hemipterous (hep) B JNKAd}¢s< S83ARM7
UAS- hep CA˝ŸŞǠŷûĩ hep˞B�oy[�j {�¢�=-;Ȅ!R8 
(H) disc RRA GFPf�¢ Aòď (GFP clone area / disc area*100) W Hel25E-/- (n=627discAƷƙ) 
ąD Hel25E-/- UAS-Puc (n=22) @9!;Ňʬ-7Welch’s test@PRƾŇ-R8 
***B p<0.001WȜ/8Scale bar=50µm (Nagata et al., Dev Cell, 2019PRƖĵ) 
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����� ¼ÛÉÏ¹ÃÛ¬ JNK¯�{®³´cmH &¡�£¤¶µ�

3-2-3ąD 3-3-1PR7Hel25EĵȈȵɒAƎʷ@Ba¢{�Yo¢= JNKAǠŷû
A©Ɵ&ŵɱ< S+=&è%8R83+<7+TQWĐƦ@Ǡŷû,NR='Aȵ

ɒAƋøWɶƶ-R8ãÈȎ@B7Atg1 AʟñȌȀ@PRa¢{�Yo¢WǠŷû
,NS=ĐƦ@7n�]o�]�_ TNF���g< S Eiger65WʟñȌȀ,NS+

=< JNKWǠŷû,NR̋ R6-7Ç���AEigerʟñȌȀWʀŒ/SUAS-Eigerweak

Z�� 7WȄ!S+=<ũ! JNKǠŷûWŨ'ʍ+-R 8˞+TQAʟñȌȀȱWȄ
!;ɶƶ-RȹƸ7a¢{�Yo¢ S!B JNKWĀǽ<Ǡŷû,NRįď@ǑG7
3A©ƟWǠŷû,NRȵɒf�¢ BĸʬAȵɒǍWʍ+-;Ū(Ǝʷ,TS+

=&V%8R˝Ĥ 19A-C7Ĥ 19D, E@;Ňʬ 8˞JR7ɰȔĂĭA posteriorÙ<Ȉſ
Ȏ@ʤÂŀȌȀWʀŒ/S+=&<'S GMR-Gal4 |�\�¢WȄ!Rɶƶ@A!
;7a¢{�Yo¢ąD JNK A3T4TĀǽAǠŷû<BɰȔAĸ',@H=X>
ŭ˅WąI,?%8R&7+TQ©ƟWǠŷû,NS=ɰȔ&˃Ş@œ,(?SɬȀ

ĩ˝no-eyeɬȀĩ˞Wē-R˝Ĥ 19F-I7Ĥ 19J@;Ňʬ 8˞+AP"? no-eyeɬȀĩ
BĸʬAȵɒǍʀŒ@PRʍ+S+=&ȗQT;!S8¾¤A+=%Q7Hel25E ĵ
Ȉȵɒ<Ba¢{�Yo¢Ǡŷ¤ƣ= JNK Ǡŷû&ÿʃ/S+=<ȵɒǍ&Ũ'ʍ
+,TS+=&Ȝě,TR˝Ĥ 19K 8˞ 
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Ĥˢ˪� a¢{�Yo¢= JNKAÿʃ@PRȵɒǍ&Ũ'ʍ+,TS  
(A-D) MARCMǛWȄ!;ɰȔĂĭ@ GFP<Ǆʅ-R UAS-Atg1 (A)7UAS-Eigerw (B) ąD UAS-Atg1 
+ UAS-Eigerw (C) f�¢ WʀŒ-7ƃ cleaved Dcp-1ƃÈWȄ!;ȵɒǍWƾç-R8Scale bar=50µm 
(D) GFP f�¢ AĕģAʰ, RRAȵɒǍƙ (1013 cells/µm) W wild-type (n=127disc AƷƙ)7
UAS-Atg1 (n=22)7UAS-Eigerw (n=18) ąD UAS-Atg1 + UAS-Eigerw (n=26) @9!;Ňʬ-7Steel–
Dwass’ test@PRƾŇ-R8 
(E) disc RRA GFPf�¢ Aòď (GFP clone area / disc area*100) W wild-type (n=307discAƷƙ)7
UAS-Atg1 (n=14)7UAS-Eigerw (n=18) ąD UAS-Atg1 + UAS-Eigerw (n=22) @9!;Ňʬ-7Turkey’s 
test@PRƾŇ-R8 
(F-I) wild-type (F)7GMR-Gal4 + UAS-Atg1 (G)7GMR-Gal4 + UAS-Eigerw (H) ąD  GMR-Gal4 + 
UAS-Atg1 + UAS-Eigerw (I) AžɥɰȔWȜ-R8 
(J) wild-type (n=107discAƷƙ)7GMR-Gal4 + UAS-Atg1 (n=15)7GMR-Gal4 + UAS-Eigerw (n=12) ąD 
GMR-Gal4 + UAS-Atg1 + UAS-Eigerw (n=10) AžɥɰȔAl\qWŇʬ-7Steel–Dwass’ test@PRƾ
Ň-R8 
(K) JNK=a¢{�Yo¢AȵɒǍʀŒ@A)SʴÐŷWȜ-R8 
***B p<0.001WȜ/8Scale bar=50µm (Nagata et al., Dev Cell, 2019PRƖĵ) 
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������¼ÛÉÏ¹ÃÛ¯�M«cmH��� hid¯XO x#¤¶µ�

� ǉ@7a¢{�Yo¢= JNK Aÿʃ@P8;>AP"@-;ȵɒǍ&Ũ'ʍ+,
TS%WƏȴ-R8+TJ<@7Ɨɍȵɒ<BȵɒǍʤÂŀ hid&ʀŒ,TS+=&
ĮĔ,T;!SRM 35,377J0 hid-lacZ��¢u¢WȄ!; hidAȌȀWɶƶ-R8
3AȹƸ7ʫȃĩȵɒ@ʖƐ/S Hel25E ĵȈȵɒ< hid AȌȀ&¤ƣ-;!S+=
&V%8R˝Ĥ 20A-B’7Ĥ 20E@;Ňʬ 8˞,Q@7ĵȈȵɒä< hidW�xfv]
 /S=7f�¢ ıȆ¤AȵɒǍąDĵȈȵɒf�¢ AƎʷ&Ƃí,TR˝Ĥ

20G, H7Ĥ 20I, J@;Ňʬ 8˞ɝĖǥ!+=@7+A hidAȌȀ¤ƣB JNKWʵŊ-
;NƂí,T?%8R&7a¢{�Yo¢WʵŊ/S+=<ˌɣ@Ƃí,TR˝Ĥ

20C, D7Ĥ 20E @;Ňʬ 8˞,Q@7GMR-Gal4 |�\�¢WȄ!;ɰȔA posterior
ˉī< JNKOa¢{�Yo¢WǠŷû,NRʻA hidAȌȀW hid-lacZ��¢u¢<
ƾç/S=7Atg1AʟñȌȀ@PR˃Ş@Ū( hid&ȌȀʀŒ,TS+=&V%8R
˝Ĥ 21A-C7Ĥ 21D@;Ňʬ 8˞+A Atg1ʟñȌȀ@PS hidAȌȀ¤ƣB7Atg137
Atg5  S!B Atg8b A�xfv] @PRd� r�,TR+=%Q˝Ĥ 21E-G7
Ĥ 21H@;Ňʬ 7˞a¢{�Yo¢AǠŷû@PR hidAȌȀ&ʀŒ,TS+=&V
%8R8 
 

Ĥˣˡ� Hel25EĵȈȵɒ<Ba¢{�Yo¢ÎŁȎ@ hid&ʀŒ,TS  
(A-D) MARCM ǛWȄ!;ɰȔĂĭ@ GFP <Ǆʅ-R hid-lacZ/+ (A)7hid-lacZ/+ + Hel25E-/- (B)7
hid-lacZ/+ + Hel25E-/- + UAS-Puc (C) ąD hid-lacZ/+ + Hel25E-/- + Atg1-RNAi (D) f�¢ WʀŒ-7ƃ
�-galactosidaseƃÈ<ƹɟ-R8 
(E) GFPf�¢ AĕģAʰ, RRA hidȌȀȵɒƙ (1013 cells/µm) Wwild-type (n=137discAƷƙ)7
Hel25E-/- (n=14)7Hel25E-/- + UAS-Puc (n=12) ąD Hel25E-/- + Atg1-RNAi (n=14)@9!;Ňʬ-7Steel–
Dwass’ test@PRƾŇ-R8 
(F) Hel25E ĵȈf�¢ AäÙ (5.1%) =ʫȃĩȵɒ=AıȆ˄ (94.9%) A hid-lacZ ng}�Aòď
@9!;Ňʬ-R (n=147discAƷƙ)8 
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(G, H) MARCMǛWȄ!;ɰȔĂĭ@ GFP<Ǆʅ-R Hel25E-/- (G) ąD Hel25E-/- + hid-RNAi (H) f�
¢ WʀŒ-7ƃ cleaved Dcp-1ƃÈ<ƹɟ-R8 
(I) GFPf�¢ AĕģAʰ, RRA hidȌȀȵɒƙ (1013 cells/µm) W Hel25E-/- (n=207discAƷƙ) 
ąD Hel25E-/- + hid-RNAi (n=12)@9!;Ňʬ-7Welch’s test@PRƾŇ-R8 
(J) disc RRAGFPf�¢ Aòď (GFP clone area / disc area*100) WHel25E-/- (n=627discAƷƙ) ą
D Hel25E-/- + hid-RNAi (n=20) @9!;Ňʬ-7Welch’s test@PRƾŇ-R8 
***B p<0.001WȜ/8Scale bar=50µm (Nagata et al., Dev Cell, 2019PRƖĵ) 

 

 

Ĥˣˢ� a¢{�Yo¢AǠŷû@PR hidAȌȀ&ʀŒ,TS  
(A-C) ɰȔĂĭ@ hid-lacZ/+ + GMR-Gal4 (A)7hid-lacZ/+ + GMR-Gal4 + UAS-Eigerw (B) ąD hid-lacZ/+ 
+ GMR-Gal4 + UAS-Atg1 (C) WʀŒ-7ƃ�-galactosidaseƃÈ<ƹɟ-R8 
(D) GMRȌȀˉī RRA hidȌȀȵɒƙ (1013 cells/µm2) W wild-type (n=137discAƷƙ)7UAS-Eigerw 
(n=12) ąD UAS-Atg1 (n=12) @9!;Ňʬ-7Dunnett’s test@PRƾŇ-R8 
(E-G) ɰȔĂĭ@ hid-lacZ/+ GMR-Gal4 + UAS-Atg1 +Atg13-RNAi (E)7hid-lacZ/+ GMR-Gal4 + UAS-Atg1 
+ Atg5-RNAi (F) ąD hid-lacZ/+ GMR-Gal4 + UAS-Atg1 + Atg8b-RNAi (G) WʀŒ-7ƃ�-galactosidase
ƃÈ<ƹɟ-R8 
(H) GMRȌȀˉī RRA hidȌȀȵɒƙ (1013 cells/µm2) WUAS-Atg1 (n=127discAƷƙ) 7UAS-Atg1 
+Atg13-RNAi (n=11)7UAS-Atg1 + Atg5-RNAi (n=12) ąD UAS-Atg1 + Atg8b-RNAi (n=10) @9!;Ňʬ
-7Dunnett’s test@PRƾŇ-R8 
***B p<0.001WȜ/8Scale bar=50µm (Nagata et al., Dev Cell, 2019PRƖĵ) 
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������¼ÛÉÏ¹ÃÛ¯�M« NFκB¯L+¸�¥ª hid¯XO �
� � � � � x#¤¶µ�

� ¾îAβȣ@PR7MinuteĵȈ@P8;Ũ'ʍ+,TSȵɒȧď<B NFκBAǠŷ
W¹-; hidAȌȀ&ʀŒ,TS+=&ĮĔ,T;!R 3783+<7a¢{�Yo¢

WǠŷû,NRʻ@ĐƦ@ NFκBW�xfv] -7hidAȌȀWɶƶ-R83Aȹ
Ƹ7a¢{�Yo¢ÎŁȎ? hidAȌȀBn�]o�]�_ NFκB< S Dif7dl 
S!B Relish A�xfv] @PRƂí,TS+=&V%8R˝Ĥ 22A-D7Ĥ 22E
@;Ňʬ 8˞/?V77a¢{�Yo¢A¥ǡ< NFκB AǠŷW¹-; hid AȌȀ&
ʀŒ,TS+=&V%8R8JR7Hel25E ĵȈȵɒf�¢ ä< NFκB W�xfv
] /S=3AƎʷ&Ƃí,TR+=%Q˝Ĥ 22F-I7Ĥ 22J@;Ňʬ 7˞NFκBAǠ
ŷ&ĵȈȵɒAƎʷ@ŵɱ< S+=NV%8R8 
 

Ĥˣˣ� a¢{�Yo¢A¥ǡ< NFκBW¹-; hidAȌȀ&ʀŒ,TS  
(A-C) ɰȔĂĭ@ 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) ąD hid-lacZ/+ GMR-Gal4 + UAS-Atg1 + Relish-RNAi 
(D) WʀŒ-7ƃ�-galactosidaseƃÈ<ƹɟ-R8 
(E) GMRȌȀˉī RRA hidȌȀȵɒƙ (1013 cells/µm2) WUAS-Atg1 (n=127discAƷƙ) 7UAS-Atg1 
+ dl-RNAi (n=12)7UAS-Atg1 + Dif-RNAi (n=10) ąD UAS-Atg1 + Relish-RNAi (n=10)@9!;Ňʬ-7
Dunnett’s test@PRƾŇ-R8 
(F-I) MARCMǛWȄ!;ɰȔĂĭ@ GFP<Ǆʅ-R Hel25E-/- (F)7Hel25E-/- + dl-RNAi (G)7Hel25E-/- + 
Dif-RNAi (H) ąD Hel25E-/- + Relish-RNAi (I) f�¢ WʀŒ-R8 
(J) disc RRA GFPf�¢ Aòď (GFP clone area / disc area*100) W Hel25E-/- (n=627discAƷƙ)7
Hel25E-/- + dl-RNAi (n=12)7Hel25E-/- + Dif-RNAi (n=11) ąD Hel25E-/- + Relish-RNAi (n=10) @9!;Ňʬ
-7Turkey’s test@PRƾŇ-R8 
***B p<0.0017*B p<0.057WȜ/8Scale bar=50µm (Nagata et al., Dev Cell, 2019PRƖĵ) 
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� £Ɵ7GMR-Gal4|�\�¢WȄ!; NFκBWʟñȌȀ,NS= hidAȌȀ&ʀŒ
,TS+=NV%8R˝Ĥ 23A, B7Ĥ 23C@;Ňʬ 8˞+A='7ĐƦ@ JNKWǠ
ŷû,NS=ɰȔ&˃Ş@œ,(?S no-eyeɬȀĩ&ʀȌ,TR̋ Ĥ 23D, E, G, H 8˞
JR7+A no-eyeɬȀĩB hidA�xfv] @PR�pd�¢,TR̋ Ĥ 23F, I 8˞
,Q@7hidʟñȌȀ@PRŨ'ʍ+,TS small-eyeɬȀĩ&7EigerwʟñȌȀ@P

R JNKng}�Wũ(Ǡŷû,NS+=@PRŪ(Ñʝ,T no-eyeɬȀĩ&ʀȌ,
TR˝Ĥ 24A-D7Ĥ 24E@;Ňʬ 8˞9JR7JNK= hid&ÿʃ/S+=<Ū(ȵɒ
Ǎ&Ũ'ʍ+,TS=Ɍ#QTR8 
¾¤AȹƸ%Q7ʫȃĩȵɒ@ʖƐ/S Hel25EĵȈȵɒ<Ba¢{�Yo¢Ǡŷ&
¤ƣ-73A¥ǡ< NFκBAǠŷW¹-; hid&ȌȀʀŒ,TS+=&V%8R8£
Ɵ<7Hel25EĵȈf�¢ äAáȵɒ< JNK&Ǡŷû-;!SRM7ʫȃĩȵɒ@
ʖƐ/SĵȈȵɒ<B JNK Ǡŷû= hid ȌȀ&ÿʃ-7Ū(ȵɒǍ&Ũ'ʍ+,T
S=Ɍ#QTR˝Ĥ 24F 8˞ 
 

Ĥˣˤ� NFκB= JNKAÿʃ@PRȵɒǍ&Ũ'ʍ+,TS  
(A, B) ɰȔĂĭ@ hid-lacZ/+ GMR-Gal4 + UAS-dl (A) ąD hid-lacZ/+ GMR-Gal4 + UAS-Relish (B) Wʀ
Œ-7ƃ�-galactosidaseƃÈ<ƹɟ-R8 
(C) GMRȌȀˉī RRA hidȌȀȵɒƙ (1013 cells/µm2) W wild-type (n=137discAƷƙ)7UAS-dl 
(n=10) ąD UAS-Relish (n=12)@9!;Ňʬ-7Dunnett’s test@PRƾŇ-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) ąD GMR-Gal4 
+ UAS-Relish + UAS-Eigerw + hid-RNAi (I) AžɥɰȔWȜ-R8 
***B p<0.0017**B p<0.01WȜ/8Scale bar=50µm (Nagata et al., Dev Cell, 2019PRƖĵ) 
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Ĥˣ˥� JNK= hidAÿʃ@PRȵɒǍ&Ũ'ʍ+,TS  

(A-D) wild-type (A)7GMR-Gal4 + UAS-Eigerw (B)7GMR-Gal4 + GMR-hid (C) ąD  GMR-Gal4 + 
UAS-Eigerw + GMR-hid (D) AžɥɰȔWȜ-R8 
(E) wild-type (n=107discAƷƙ)7GMR-Gal4 + UAS-Eigerw (n=12)7GMR-Gal4 + GMR-hid (n=12) ąD 
GMR-Gal4 + UAS-Eigerw + GMR-hid (n=12)AžɥɰȔAl\qWŇʬ-7Steel–Dwass’ test@PRƾŇ
-R8 
(F) JNK7a¢{�Yo¢7NFκB7hidAȵɒǍʀŒ@A)SʴÐŷWȜ-R8 
***B p<0.001WȜ/8(Nagata et al., Dev Cell, 2019PRƖĵ) 

 

 

�����¯cm_�ÓÈÖ®��ª²�E¯Ò½ËÅÑ ��ª�µ�

� � ƫŰ@7Ʊβȣ<ƤQ%@-R�b~q�&»Aȷɂƫʢûĩȵɒȧď�z�<

 S Minute ĵȈO mahj ĵȈ@PSȵɒȧďWNíŲ/S%>"%Wɶƶ-R8
MinuteĵȈ@PSȵɒȧďAɶƶ@B7�¢{n�xfǛ@PR MinuteĵȈȵɒ̋ �

�t¢�u �fʋ RpL14ʤÂŀA�y�ĵȈȵɒ˞A Flp-outf�¢ WɇĂĭ@
ʀŒ/SƟǛ 37WȄ!R83AȹƸ7ʫȃĩȵɒ@ʖƐ/S RpL14 ĵȈȵɒ<a¢
{�Yo¢&Ǡŷû-;AR˝Ĥ 25A, B7Ĥ 25C@;Ňʬ 7˞ĵȈȵɒä<a¢{�
Yo¢WʵŊ/S= RpL14 ĵȈf�¢ AƎʷ&ˌɣ@Ƃí,TS+=&V%8R
˝Ĥ 25 C, D7Ĥ 25F@;Ňʬ 8˞JR7RpL14ĵȈf�¢ WʀŒ-Rʻ@u �f
ʋďž���W OPP Zxr\@PRƾç/S=7ĵȈȵɒä<u �fʋďžʬ&
Ç¥-;!S+=&țɿ,TR˝Ĥ 25G 8˞ 
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Ĥˣ˦� Minute@PSȵɒȧďBa¢{�Yo¢@P8;Ũ'ʍ+,TS  
(A, B) hsFLP @PRɇĂĭ@ GFP <Ǆʅ-R 3xmCherry-Atg8a/+ + Act>y+ >Gal4 (A) ąD
3xmCherry-Atg8a/+ + RpL14/+, salE>GFP (B) f�¢ WʀŒ-R8Scale bar=50µm 
(C) GFPf�¢ AĕģAʰ, RRA Atg8a�oy[�ȵɒƙ (1013 cells/µm) W wild-type (n=127disc
AƷƙ) ąD RpL14/+ (n=10) @9!;Ňʬ-7Welch’s test@PRƾŇ-R8 
(D, E) hsFLP @PRɇĂĭ@ GFP <Ǆʅ-R RpL14/+, salE>GFP (D) ąD RpL14/+, salE>GFP + 
Atg1-RNAi (E) f�¢ WʀŒ-R8Scale bar=50µm 
(F) disc RRAGFPf�¢ Aòď (GFP clone area / disc area*100) W RpL14/+ (n=257discAƷƙ) ą
D RpL14/+ + Atg1-RNAi (n=30) @9!;Ňʬ-7Mann-Whitney’s U test@PRƾŇ-R8 
(G) hsFLP@PRɇĂĭ@ GFP<Ǆʅ-R RpL14/+, salE>GFPf�¢ WʀŒ-7OPPƹɟ@PRƞ
ȃu �fʋďžWƾç-R8Scale bar=10µm 
***B p<0.001WȜ/8(Nagata et al., Dev Cell, 2019PRƖĵ) 
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£Ɵ7mahj ĵȈB��ƐďĵȈf�¢ &ȵɒȧďAƗɍ=?S+=%Q 237

MARCM ǛWȄ!;ɶƶ-R83AȹƸ7+AįďNĐǃ@ʫȃĩȵɒ@ʖƐ/S

mahjĵȈȵɒ<a¢{�Yo¢&Ǡŷû-;AR˝Ĥ 26A7Ĥ 26B@;Ňʬ 7˞ĵȈ
ȵɒä<a¢{�Yo¢WʵŊ/S= mahjĵȈf�¢ AƎʷ&Ƃí,TS+=&
V%8R˝Ĥ 26C, D7Ĥ 26E@;Ňʬ 8˞JR7mahjĵȈf�¢ WʀŒ-RʻAu
 �fʋďžʬW OPP Zxr\@PRƾç-R=+U7ĵȈȵɒä<u �fʋď
ž���&Ç¥-;!S+=&V%8R˝Ĥ 26F 8˞9JR7ȷɂƫʢûĩȵɒȧď
<Ɨɍ=?Sȵɒ<B7âʙ-;u �fʋďž���&Ç¥-;!S=Ɍ#QTR8

¾¤AȹƸ%Q7u �fʋďžAÇ¥@P8;Ũ'ʍ+,TSȷɂƫʢûĩȵɒȧ

ďB7ùɍȵɒ@ʖƐ/SƗɍȵɒAa¢{�Yo¢ʀŒ=3T@PRŨ'ʍ+,T

SȵɒǍ@P8;˕ø,TS=Ɍ#QTR˝Ĥ 27 8˞ 
 

Ĥˣ˧� mahjĵȈ@PSȵɒȧďBa¢{�Yo¢@P8;Ũ'ʍ+,TS  

(A) MARCMǛWȄ!;ɰȔĂĭ@ GFP<Ǆʅ-R mahj-/- + 3xmCherry-Atg8a/+f�¢ WʀŒ-R8
Scale bar=50µm 
(B) GFPf�¢ AĕģAʰ, RRA Atg8a�oy[�ȵɒƙ (1013 cells/µm) W wild-type (n=127disc
AƷƙ) ąD mahj-/- (n=12) @9!;Ňʬ-7Welch’s test@PRƾŇ-R8 
(C, D) MARCMǛWȄ!;ɰȔĂĭ@ GFP<Ǆʅ-R mahj-/- (C) ąD mahj-/- + Atg1-RNAi (D)f�¢ 
WʀŒ-R8Scale bar=50µm 
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(E) disc RRA GFPf�¢ Aòď (GFP clone area / disc area*100) W mahj-/- (n=307discAƷƙ) ą
D mahj-/- + Atg1-RNAi (n=14) @9!;Ňʬ-7Welch’s U test@PRƾŇ-R8 
(F) MARCMǛWȄ!;ɰȔĂĭ@ GFP<Ǆʅ-R mahj-/-f�¢ WʀŒ-7OPPƹɟ@PRƞȃu
 �fʋďžWƾç-R8Scale bar=10µm� ***B p<0.001WȜ/8(Nagata et al., Dev Cell, 2019PRƖĵ) 

 

 

 

Ĥˣ˨� a¢{�Yo¢@PSȵɒȧďAʀŒ  
ùɍ@ʖƐ/SƗɍȵɒ<Ba¢{�Yo¢&Ǡŷû-73A¥ǡ< NFκB AǠŷW¹-;ȵɒǍʤ
Âŀ hid&ʀŒ,TS8ĵȈȵɒf�¢ áÈ<B JNK&Ǡŷû-;AR7JNK= hid&ÿʃ/S+
=<ȵɒǍ&Ũ'ʍ+,TS8(Nagata et al., Dev Cell, 2019PRƖĵ) 
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� ȵɒȧďB73AŮò=Ǝʷ,TSȵɒAƋø%Q�ɗȋƂíĩ��ɗȋÑʝĩ�

�ȷɂƫʢûĩ�A 39Au\�@ĸë<'S=Ɍ#QTS8+TQAȵɒȧďB7
3T4TȈ?SʤÂŀĵȈ@P8;ʀŒ,TS=Ɍ#QT;'R8ɗȋƂíĩȵɒȧ

ďAèŀ�b~q�@9!;Bȁɶ&ʝX<'R£Ɵ<7ɗȋÑʝĩȵɒȧď=ȷɂ

ƫʢûĩȵɒȧďAèŀ�b~q�B+TJ<¦Ƥ?ǲ&ķ%8R8JR7Ȉ?Sȵ

ɒȧďWâʙ-;íŲ/Sèŀ�b~q�&ŁĦ/S%>"%N¦Ƥ< 8R8Ʊβ

ȣ<B+TQWƤQ%@/SRM@7J0ȵɒȧďA{�c¢WȽɄȎ@Əȴ-7+

T@PRűQTRȷɂƫʢûĩȵɒȧďWŨ'ʍ+/ Hel25EĵȈ@PSȵɒȧďA
�z�ȱWǂȭ-R8+A�z�ȱWȄ!;7ʤÂŃȎpf�¢~ g@PRȵɒȧ

ďAíŲĠŀWƏȴ-RȹƸ7ĵȈȵɒAa¢{�Yo¢AǠŷ¤ƣ&ȵɒǍ@ŵɱ

< S+=Wɲç-R8,Q?Sɶƶ@PR7ȷɂƫʢûĩȵɒȧď<BǌŞȵɒ@

ʖƐ/SĵȈȵɒ<a¢{�Yo¢ÎŁȎ@ȵɒǍʤÂŀ hidAȌȀ&¤ƣ-7+T
&ĵȈȵɒʾġáÈ<Ǡŷ¤ƣ-;!S JNK ng}�=ÿʃ/S+=<÷ǿP(ȵ
ɒǍ˝ƗɍȵɒAƎʷ˞&Ũ'ʍ+,TS+=&V%8R8 
 

���� £¶±«¯cm_�®�¦µ[t¬>\]-A¯��+�

+TJ<@7ȷɂƫʢûĩȵɒȧďBɛǵßȊ Toll ng}�7ɚu �fʋ Fwe
ąD EF-handu �fʋ AzotW¹/Sng}�̋ Fwe-Azotng}� 7˞ʐåĠŀ Xrp1
@P8;íŲ,TS+=&ĮĔ,T;!R8JohnstonQB7MinuteĵȈ@PSȵɒȧ
ďWȄ!Rɶƶ@PR7Toll ng}�A¥ǡ< NFκB˝Dif ąD dl˞W¹-;ȵɒǍ
ʤÂŀ rprAȌȀ&ʀŒ,TS=ĮĔ-;!R 378ňʻ@7ɣɍAƀ@P8;NMinute
ĵȈ@PSȵɒȧďB rpr A�xfv] @PRˌɣ@Ƃí,TR&7hid A�xf
v] <BH=X>Ƃí,T?%8R˝z¢uƯƒʔ 8˞JRɣɍB7ɰȔǻȈȎ�

��¢u¢GMR-Gal4|�\�¢WȄ!; JNK= dlWʟñȌȀ,NR='@KQT
S no-eyeɬȀĩ&7hid6)<?( rprA�xfv] @P8;N�pd�¢,TS
+=Wțɿ-;!S˝z¢uƯƒʔ 8˞+TQAȹƸB7NFκBA¥ǡ< rprAȌȀ&
ʀŒ,TS=!" Johnston QAĮĔ=£ɜ/S8-%-?&Q7Ʊβȣ<B Hel25E
ĵȈAȵɒȧďB hid W�xfv] /S+=<ˌɣ@Ƃí,TR&7rpr W�xf
v] -;NH=X>Ƃí,T?%8R˝z¢uƯƒʔ 8˞£Ɵ7MinuteĵȈf�¢
 WʀŒ-RʻA hid AȌȀWɶƶ-R=+U7ǌŞȵɒ@ʖƐ/SĵȈȵɒ< hid
AȌȀ&¤ƣ-;!R˝z¢uƯƒʔ 8˞+A hidAȌȀ¤ƣ�u¢ B Hel25EĵȈ
@PSȵɒȧďAįď=ˍÅ-;!S8¾¤A+=%Q7MinuteĵȈ= Hel25EĵȈ
BĐ.ng}�@P8;íŲ,TSNAA7«ŴȎ@Ú(ȵɒǍňɩĠŀ˝hid JR
B rpr˞&Ȉ?Sċɓŷ&Ɍ#QTS8JRɣɍB7Hel25E ĵȈ@PSȵɒȧďB
AzotA�xfv] @PRʥèȎ@Ƃí,TS+=Wțɿ-R˝z¢uƯƒʔ 8˞,
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Q@7Atg17Azot7spz˝Tollng}�A�c |˞W Hel25EĵȈȵɒä<ĐƦ@�
xfv] -Rʻ@7ȵɒȧďAƂí@B additive?÷Ƹ&ɲQT?%8RRM˝z
¢uƯƒʔ 7˞+TQAèŀB 19Aȸʏ@ćƳ/Sċɓŷ& S8 

Minute ĵȈ@PSȵɒȧďAňɩ@ŵˈ< SʐåĠŀ Xrp1 WʟñȌȀ/S=7
ǃ9?ȵɒȧďʴʜĠŀAȌȀ&¤ƣ/S+=&ĮĔ,T;!S 438ɝĖǥ!+=@7

Hel25EĵȈ@PSȵɒȧďB Xrp1�xfv] @PRƂí,T7+A='ĵȈȵɒ
<Aa¢{�Yo¢ǠŷA¤ƣNʍ+Q?(?8R˝z¢uƯƒʔ 8˞9JR7a¢

{�Yo¢B Xrp1A¥ǡ<Ũ'ʍ+,TS=Ɍ#QTR8-%-?&Q7ĵȈȵɒ
<ȵɒɛůȎ@ȌȀʀŒ,TS˝f�¢ äA/G;AĵȈȵɒ<ȌȀ¤ƣ/S˞

Xrp1 &>AP"@-;ǌŞȵɒ@ʖƐ/SĵȈȵɒ<AKa¢{�Yo¢WŨ'ʍ
+/A%BV%8;!?!8JR7Xrp1 AȌȀ&>AP"@-;ʀŒ,TS%NƤ
Q%<B?!RM7¸ŰB+TQWɾȵ@ɶƶ-;!(ŵɱ& S8 
� £Ɵ7MinuteĵȈȵɒ<B Xrp1ÎŁȎ@u �fʋďž���&Ç¥-;!S+
=&ĮĔ,T;!S 228-%-?&Q7u �fʋďžAÇ¥&ȵɒȧď@ŵɱ%>

"%BV%8;!?%8R8Ʊβȣ<B7mahjĵȈȵɒąD Hel25EĵȈȵɒ@A!
;u �fʋďž&Ç¥-;!S+=&țɿ,TR+=%Q7ȷɂƫʢûĩȵɒȧď

WŨ'ʍ+/̋ Ŕ?(=NȈ?SˤȡˍA ĵ˞Ȉ<âʙ-;u �fʋďž&Ç¥-

;!S+=&V%8R8JRɝĖǥ!+=@7Hel25E ĵȈȵɒAu �fʋďžA
Ç¥N Xrp1 ÎŁȎ< S+=&V%8R˝z¢uƯƒʔ 8˞¾¤A+=%Q7Xrp1
ÎŁȎ?u �fʋďžʬAÇ¥&a¢{�Yo¢WʀŒ-;!Sċɓŷ&˗!=

Ɍ#QTS8 
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������3jcm®�¢µ¼ÛÉÏ¹ÃÛ¯x#Ò½ËÅÑ�

� Ʊβȣ<B7ǌŞȵɒ@ʖƐ/SĵȈȵɒ<a¢{�Yo¢Ǡŷ&¤ƣ/S+=W

ɲç-R8+TB7ùɍ@ʖƐ/SƗɍ<AKŨ'ʍ+,TSȵɒäĵûWȵɒǍn

g}�¾Ķ@êM;ɲç-RNA< S=!#S8JR7ȷɂƫʢûĩȵɒȧďWŨ

'ʍ+/ Minute7mahj7Hel25E ĵȈȵɒ<B!0TNu �fʋďž&Ç¥-;!
R+=%Q7ùɍ¡ƗɍAu �fʋďžɓAŜ&a¢{�Yo¢WʀŒ-;!Sċ

ɓŷ&Ɍ#QTS83-;7+A�ùɍ-ƗɍıȆ˄Aa¢{�Yo¢&>AP"@
-;ʀŒ,TS%�B7ƫNʪɱ?ƯɶǖAʂˋ< S8a¢{�Yo¢AǠŷ¤ƣ

Bùɍȵɒ@ʖƐ/SƗɍȵɒ<AKʍ+S+=%Q7ùɍ¡Ɨɍȵɒʳ<ÉQ%A

ORĈR& R7+T&a¢{�Yo¢WʀŒ-;!S=ƑǪ/S8++<7ȵɒʳ

AOR=RW¹-;ȵɒäng}�&ĵû/S�b~q�=-;7¬@¾¥@Ƌ*R

˦9Aċɓŷ&Ɍ#QTS82ȵɒɚu �fʋĐĴAȒ³ÊȄˬscrib ĵȈ@PS
ȵɒȧď<B7�c | Sas =3A�r�u¢Ptp10D AŕĦ&ĵû/S+=<ĵȈ
ȵɒäA EGFRng}�Ǡŷ&Ç¥/S 298Sas-Ptp10Dnpy�Bȷɂƫʢûĩȵɒ
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ȧďWíŲ-?!&7+AP"?ɚu �fʋ@PSng}�íŲ�b~q�&ŁĦ

/S%N-T?!83ȵɒɚžèAĵûˬùɍ-ƗɍȵɒʳAȵɒɚWǂž/S� 
ɔʋA�z[�[h¢n� ȩAĵû&ʍ+R7+T&ʼƐȵɒAȵɒäng}�W
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� ƬǀƥÞ&+	ƬǀȌƔ�§ƅ?���ƬǀļȐƂǫ%�;�¨�,	Ñƀ%+Ƅ

ĈÚǂ(�;Ơ*ÿƉƬǀ�	ŦěƬǀ)Ƕľ�;&ƬǀŨ?ǰ��$ļȐ�<;�

&��;�2�	�;Ơ*�@ÕĬ*ÿƉƬǀ�ãî*ŦěƬǀ)ƬǀŨ?ǥĒ�$

ļȐ�;�&5�;��*8
(ƬǀƥÞƂǫ+	�*ģÅ&ļȐ�<;Ƭǀ*ĸÊ

*9�ǅƋĲÂô��ǅƋªǺô��ƮƴŎǾÌô�* 3"*ZDl)½�9<;&ƺ

�9<;ȫƦȮȂÖŽȬ��ǅƋĲÂôƬǀƥÞ�+	¨�,ŞĬ�ėý��8
(�

@ÕĬƬǀ+Ñƀ%+ǼÄ)üŪ�;�	ŦěƬǀ)î2<;&ļȐ�<;Ƃǫ%�

;��ǅƋªǺôƬǀƥÞ�+	�@ÕĬ*ÿƉƬǀ�ãî*ŦěƬǀ?ȣǷ�$ÿ

ƉL���Ȝö?ĵĂ�$	�Ƃǫ%�;��ƮƴŎǾÌôƬǀƥÞ�+	ÿƉƬǀ

*3*9į;Ʈƴ+01Ŧě%�;�	ÿƉƬǀ&ŦěƬǀ&�Ʈƴ�%¶Ĉ�;&

ÿƉƬǀ*3�ǿĴƏ)ļȐ�<;Ƃǫ%�;��<2%)ǎƻ+	ƮƴŎǾÌôƬ

ǀƥÞ)½ȟ�<;&ƺ�9<; Helicase at 25E (Hel25E) Ȁ ćÿƉ	}qY�u

Z�gLǮȀ ćÿƉ	×- mahjȀ ćÿƉ)8;ƬǀƥÞ�¶Ǹ�$ÿƉƬǀ*
Z�gLǮÞį�n~*£�?¡		ŦěƬǀ)Ƕľ��ÿƉƬǀ�H�`jAU�

©ĈƏ(ƬǀŨǥĒ)8!$ļȐ�<;�&?ǚ¼��ȫƦȮȂÖŽȬ1��*8


(ƮƴŎǾÌôƬǀƥÞ+	Ʈƴ�*ǾīĞ*£	Ƭǀȫţǂ£�?ǰ���ƬǀȬ

?ǿĴƏ)ļȐ�;�&%ƬǀȖí6Ʈƴ*LH}^C?ŎǾÌ�;ţǂ?5"&

ƺ�9<;��ň%	ǅƋªǺôƬǀƥÞ)½ȟ�<;&ƺ�9<;�@Ȁ ćMyc

*ȦƍƂ6 HippoƯǱÿƉ)8!$ğ�ǰ��<;ƬǀƥÞ+	ã:*ŦěƬǀ�Ƭ

ǀŨ?ǰ��$ļȐ�<;�&*9	V�g�P�o^CT{�&å,<$	; 2-4� 

� HippoƯǱ+	Hippo (Hpo), Salvador (Sav), Warts (Wts), ×-Mob-as-tumor-suppressor 

(Mats) ?PBP�r�d�`&�;Kb�XIVN�a% 5-8	ǲ¹¶ģìć Yorkie

ȫYkiȸT{EU{EfG YAPpw�MȬ?ĲÂ�;TMb~ƯǱ%�; 9ȫïȮȬ�

Yki+ƬǀŨĲÂȀ ć6ƬǀüŪªǺȀ ć%�; Drosophila inhibitor of apoptosis 

protein 1 (diap1)	cyclin E (cycE)	unpaired 1 (upd1)	wingless (wg)	microRNA bantam
('?ƍƂǥĒ� 10	ƮƴįȊ�ǅƋĢį?ªǺ�;��(> 	Hippo ƯǱ+ Yki

*ųĬ?ĲÂ�;�@ĲÂƯǱ%�:	T{EU{EfG*9é�ȟ2%ǺÌƏ)«

Ĉ�<$	; 11�HippoƯǱ?Âħ�;�ŴP�r�d�`&�$	ƬǀǆZ�gL

Ǯ%�; Fat�Ƙ9<$�:ȫïȮȬ	fat*ţǂŤăÿƉ)8: HippoƯǱ�ĲÂ�

<	Yki�ųĬÌ�;�&�Ƙ9<$	; 12,13�ǊäŶ	�&)	T{EU{EfG

įǐÕø)�	$HippoƯǱ*ÿƉƬǀ�(> Yki?ųĬÌ��ƬǀȖí+ã:*

ȈƄôƬǀ)ƬǀŨ?ǥĒ�$ƬǀƥÞ*Ëƻ&(;�&�ƛ�<$	; 4�Hippo

ƯǱÿƉƬǀ�ğ�ǰ���ǅƋªǺôƬǀƥÞ�+	ŦěƬǀ)Ƕľ�;ÿƉƬǀ
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�ƬǀŨ?ğ�ǰ���ƮƴŎǾÌôƬǀƥÞ�&+Ɖ(:	ŦěƬǀ�ƬǀŨ?ǰ

����*�&*9	Hippo ƯǱÿƉ)8;ƬǀƥÞȫV�g�P�o^CT{�Ȭ

+	Ëƻ-ŁƻƬǀȌ*¦9**Ƭǀ¸TMb~ġĞ*ƔĐƏ(ę)8!$ğ�ǰ�

�<$	;&ƺ�9<;��*�4	ŒvIcWu?ŋ9*)�;�&%	ƬǀȌƔ

�§ƅ?���ǅƋÂħ*øŒvIcWu?ŋ9*)%�;ÚǂĬ�Ȧ	��*�(

�9	HippoƯǱÿƉƬǀ*ã:*ŦěƬǀ�'*8
(vIcWu%ƬǀŨ?ǥĒ

�;**+�<2%´��ŋ%�!��2�	�*ƬǀŨ�ÿƉƬǀ*üŪ�ǅƋÌ

)'*8
(ģÅ?5"*5>*!$	(*!����%ŒƙƢ%+	HippoƯǱÿ

Ɖ)8;V�g�P�o^CT{�)��;ŦěƬǀ*ƬǀŨǥĒvIcWu?ŋ

9*)�;�&?ƓƏ&��� 

 

ïȮ� HippoƯǱ  
HippoƯǱ+ Hippo, Salvador (Sav), Warts (Wts), ×-Mob-as-tumor-suppressor (Mats) ?PBP�r�d
�`&�;Kb�XƯǱ%ǲ¹¶ģìć Yorkie (Yki) ?ĲÂ�;�ƬǀǆZ�gLǮ%�; Fat +
hippoƯǱ?ųĬÌ�;�&�Ƙ9<$	;�Yki�ųĬÌ�;&śƟǒ�	ǲ¹ìć TEAD*T{E
U{EfGpw�M%�; Scalloped (Sd) )ưÞ�;&	ƬǀŨĲÂȀ ć6ƬǀüŪªǺȀ ć
ȫdiap1	cycE	microRNA bantam	upd,	wg('Ȭ?ƍƂǥĒ�;� 
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b`a_ ��~��~��BG 

� T{EU{EfGƩƱ+ČȤƅŢźȢȫƮį&§:ň+Ʀ 1Ȃ�œņ&ňű�?Ö

ŽȬ*³!�l|V\]LfDB~¸% 25�%Ƞƾ���3ȩĝǐ*įǐÕø*ǝŗ
)�	$+	XŚǋ¥)ƓƏ*Ȁ ć�ĺ³�<$	;úÞ?Ȑ�	ȗȕ+ÎÀ�(

*!��ȈƄôT{EU{EfG&�$+	w1118ÿƉ¥ȫįǐǘƕ�Ǝǋ*ǕƂô

?ƛ�Ȭ?ƅ	��L��K�»ƃ*ňű+Ʀ 1Ȃ&ß�%�;ȫƦȮȂ�œņ&ň

ű�ÖŽȬ� 

 

�Ȁ ĉƏVL}�c�M)ƅ	�^VZ�ƩƱ:  

eyFLP1; Ubi-GFP, FRT40A/CyO (40A Ubi-GFP tester), eyFLP1; fat k07918, FRT40A/CyO 

(40A fat tester) 

 
�T{EU{EfGįǐÕø.*L���ǥĒ)ƅ	�^VZ�ƩƱ: 

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, fat k07918, FRT40A; eyFLP6, Act>y+>Gal4, UAS–GFP (fat MARCM tester) 

 

��*�*T{EU{EfGƩƱ:  

3xmCherry-Atg8a (G. JuhaszÒþ8:½�), UAS-RHG.miRNA (G. MorataÒþ8:½�), 

Atg18b #352, Atg4a #2086, Vha68-3 #35, Vha100-5 #725, Dif #395, dl #2537 (S. Kondo), 

UAS-dsRed-bantam-sponge (S. CohenÒþ8:½�), hid-lacZ.20-10 (A. BergmannÒþ8

:½�), fat[k07918] 111230 (Kyoto Stock Center), UAS-Atg1BDSC 56155, UAS-Atg5-RNAi 27551, 

UAS-Atg8b-RNAi 27554, hid-lacZ 50749, UAS-Tor-RNAi 33627, UAS-EGFP-bantam.C 60672, 

bantam-lacZ 10154 (Bloomington Stock Center), UAS-Tsc1-RNAi 6147R-1 (National Institute of 

Genetics), UAS-Cactus-HA F000967 (FlyORF) 
ƦȯŚǋ¥ĘǄ* Crispr-Cas9ÿƉƩƱ|Dk|}�+	ñƣȀ ĉƙƢİ*ǶǏã

Èł×-ŅǏȃōłĻ8:½�Ț	�� 

 

 

b`b_ ����uP�(3 

� FLP-FRT?ƅ	�L���ǥĒňű×- MARCMű+ƦȮȂ&ß�%�;ȫƦȮ

Ȃ�œņ&ňű�ÖŽȬ� 
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fatÿƉ)8;ƬǀƥÞ?Âħ�;ìć?Ľƫ�;�4*w_CjADy�VL}
�c�M%+	ƦȯŚǋ¥ĘǄ* Crispr-Cas9ÿƉƩƱ (FRT40A, Crispr-Cas9 

mutation*)& eyFLP1; fat k07918, FRT40A /CyO (40A fat tester) &?�Ȅ�� F1*įǐȝ

Ȃ?ǜď����*&�	Non-CyO* F1*ȝȂȫǞǛȬ*ǅƋ*Ă��?P�`�

�~ (FRT40A*3) &ūǳ��� 

b`d_�;.M 

� ²ƊŚǋ*ňű+ƦȮȂ&ß�%�;����	anti-phospho-S6Śǋ*3ðċŌ)

4Ȫ Paraformaldehyde (PFA) + 10% EtOH?ƅ	��ƅ	�ĳ¥*Ơȟ&ĚȆ­Ɓ+�

�*Ǹ:%�;� 

��ťĳ¥ȷ 

rabbit anti-phospho-S6 (1:400, J. Chung Òþ8:½�), rabbit anti-cleaved Drosophila 

Dcp-1 (Asp216) (1:100, Cell Signaling Technology #95785), anti-b-galactosidase (1:1000, 

abcam #ab9361), mouse anti-cactus 3H12 (1:100, Developmental Studies Hybridoma Bank) 
��ťĳ¥ȷ 

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) 

�OPPŚǋ*ňű+ƦȮȂ&ß�%�;� 

b`e_GON, 

� L���RDW*ċȉȫGFPL���*șơ/disc´¥*șơȫ%ȬȬ)+ ImageJ Fiji 

(National Institutes of Health) * Analyze Particles?ƅ		GFP×- DAPI*șơ?�<

�<Ÿċ���L���ûƈ�* Dcp-1	Atg8a×- hid-lacZrU^CkƬǀ? ImageJ 

Fiji* Analyze Particles×- ROI Managerƅ	$IE�`�	L���ãȊ��:*

TMb~ń?ƨ¼���ÝȀ ćô)"	$	Ĕ(�&5 10Ř��*įǐÕø*9

ƨ¼���įǐȝȂ*ǅƋ*șơ+ ImageJ Fiji?ƅ	$Ÿċ���ÝȀ ćô)"	

$Ĕ(�&5 10 Í��*¬¥*9ƨ¼���ƱǠǝŗ)+ Excel (Microsoft) ×-

EZR14 (ǈůÏƞĂĉ)?ƅ		p <0.05?ŏĭŬź&�$ŝċ���g|v`}]L(

2 ƷȌ*ūǳ)+ Welch’ s t-test ?	3 Ʒ��*_�Zūǳ%+�±ȄƵ½Ń½ŗ 

(one-way analysis of variance, ANOVA) &āȇūǳŝċ (Dunnett’s �;	+ Tukey’s 

post-hoc test) ?ǒ!��e�g|v`}]L( 2 ƷȌ*ūǳ)+ Mann-Whitney’s 

U-test ?	3 Ʒ��*_�Zūǳ%+ Kruskal-Wallis ŝċ×-āȇūǳŝċ 

(Steel-Dwass’ post hoc test) ?ǒ!��M|j+ RYj`EFB?ƅ	$§Ǘ��� 
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ïȯ  

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

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

 

ïȰ  

(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 / 

+ 

 

ïȱ  

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

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

(D) Ę*9ț) 

   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) Ę*9ț) 

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

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

 

ïȲ  

(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  

 

ïȳ  

(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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ïȴ  

(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 

 

ïȵ  

(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 

 

ïȶ  

(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 

 

ïȮȭ  

(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 

 

ïȮȮ  

(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 

 

ïȮȯ  

(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 

 

ïȮȰ  

(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 

 

 

ïȮȱ  

(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 

 

ïȮȲ  

(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 

_ T{EU{EfGįǐÕø)�	$	HippoƯǱ*P�r�d�`%�; fat*ţǂ
ŤăÿƉ?5"ƬǀL���+ƬǀƥÞ*Ëƻ&(;�&�ùâ�<$	; 4�Čȓ

)	MARCM ű?ƅ	$ fat ÿƉƬǀL���?T{EU{EfG 3 ȩĝǐ*

eye-antennal discȫǘƕ-ǞǛÕøȬ)ǥĒ�;&	ãî*ȈƄôƬǀ)ƬǀŨ?ǥĒ

�;�&�ƚǤ�<�ȫï 2A-B’	GFPȒĬƬǀL���� fatÿƉL���	ï 1C

)$ċȉȬ�2�	fat ÿƉL���?ǘƕ-ǞǛÕø)wSDLſ)ŏ�;ĝǐ�į

ǐ)(;&	ǞǛ)ǅƋ�Ģį�<�ȫï 3 F, G	ƗÓȸï 3I)$ċȉȬ���%	

fat ÿƉƬǀL���*ã:% miRHGȫƬǀŨȀ ć rpr, hid, grim ?ĲÂ�;

microRNA (miRNA) ?ǹư��P�V`|L`Ȭ?ƍƂ��;�&%ƬǀŨ?ĲÂ�

;&	fat ÿƉL���)8;ǞǛ%*ǅƋĢį�ĲÂ�<�ȫï 3 A-C, F-H	GFP

ȑĬƬǀL���� fatÿƉL���	ï 3D, E, I)$ċȉȬ��<9*ưř*9	fat

ÿƉƬǀ*ã:*ȈƄôƬǀ*ƬǀŨ�ǅƋĢį)ĩǙ%�;�&�>*!�� 

 

ïȯ� fatÿƉƬǀ+ȈƄôƬǀ?ȣǷ�$ƬǀƥÞ*Ëƻ&(;  

(A-B’) MARCMű?ƅ	$ǘƕÕø) GFP%Ţǩ�� wild-type (A) ×- fat-/- (B) L���?ǥĒ�	
ĳ cleaved Dcp-1ĳ¥?ƅ	$ƬǀŨ?ŝ¼���B’+ B*ĵĂï?ƛ���+¸óĬ*ƬǀŨ?ƛ���
(C) GFPL���*ãî*Ȋ���:*ƬǀŨń (10−3 cells/µm) ? wild-type (n=13	disc*Řń) ×-
fat-/- (n=16) )"	$ċȉ�	Mann-Whitney’s U-test)8:ŝċ��� 
***+ p<0.001?ƛ��Scale bar=50µm 
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ïȰ� fatÿƉƬǀ)î2<�ȈƄôƬǀ*ƬǀŨ?ĲÂ�;&ǅƋĢį�  
� � � ĲÂ�<;  
(A-C) MARCMű?ƅ	$ǘƕÕø) GFP%Ţǩ�� wt // wt (A)	fat-/- // wt (B) ×- fat-/- // miRHG (C) 
L���?ǥĒ�	ĳ cleaved Dcp-1ĳ¥?ƅ	$Śǋ���//+wSDLL���?ƛ�� 
(D) GFPL���*ãî*Ȋ���:*ƬǀŨń (10−3 cells/µm) ? wt // wt (n=13	disc*Řń)	fat-/- // 
wt (n=16) ×- fat-/- // miRHG (n=16) )"	$ċȉ�	Steel–Dwass’ test)8:ŝċ��� 
(E) disc��:* GFPdJ^CkL���*ÅÞ (GFP-negative clone area / disc area *100) ? wt // wt 
(n=18	disc*Řń)	fat-/- // wt (n=20) ×- fat-/- // miRHG (n=13) )"	$ċȉ�	Turkey’s t-test)8:
ŝċ��� 
(F-H) wt // wt (F)	fat-/- // wt (G) ×- fat-/- // miRHG (H) *T{EU{EfGįǐ*ȝȂ?ƛ���fatÿ
ƉL���?ǥĒ�;&	ȝȂ)ǅƋ�Ģį�<;ȫG	ƗÓȬ� 
(I) wt // wt (n=10	¬¥ń)	fat-/- // wt (nȹ10) ×- fat-/- // miRHG (nȹ10) *ȝȂ*ǅƋ*șơ?ċȉ�	
Steel–Dwass’ test)8:ŝċ���***+ P<0.001?ƛ��Scale bar=50µm 

 

 

� ��%ť)	fat ÿƉƬǀ�ã:*ȈƄôƬǀ)ƬǀŨ?ğ�ǰ��vIcWu?
ǝŗ�;�4)	ȈƄôƬǀ)š�(Ȁ ćÿƉ?ǥĒ��ȓ)ǞǛ*ǅƋĢį�Ĳ

Â�<;ƩƱ?Ľƫ�;�4*Ȁ ĉƏVL}�c�M?ǒ!��·¥Ə)+	

FLP-FRT TV^uȫƦȯƤ�œņ&ňű�ÖŽȬ?ƅ	$T{EU{EfGǘƕ-Ǟ

ǛÕø) fat ÿƉƬǀL���?ǥĒ�	ßŌ)ãî*ȈƄôƬǀL���)

Crispr-Cas9)8!$§Ǘ���ǹ*Ȁ ć*ţǂŤŀB}~ȫƦ 2Śǋ¥ĘǄ*01

´ö?If��;Ȁ ćÿƉȬ?pwľÞ)ǥĒ�$	įǐǞǛ*ǅƋĢį�ĲÂ�

<;ƩƱ?Ľƫ��ȫï 4A-CȬ�ŒVL}�c�M+	àÙĖĂĉĂĉȏƃĉƙƢƞ
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*ĂŻĪŲŭłĻ�ǯ�Ǎ�ƶÒþ&*¶ßƙƢ%ǒ!���*ưř	H�`jAU

�ȍǹȀ ć 15%�; Atg18b6 Atg4a	V-ATPase 16*P�r�d�`%�; Vha68-3

6Vha100-5	NFκB%�;Dif6 dlÿƉ�ǅƋĢį*Rl�]R�&�$Ħ9<�ȫï
4D, EȬ���%	ƮƴŎǾÌôƬǀƥÞ*½ćvIcWu&�$	ŦěƬǀ)Ƕľ�

;ÿƉƬǀȫŁƻƬǀȬ%+H�`jAU�*�Ŵ% NFκB*ųĬ?��$ƬǀŨ�

ğ�ǰ��<;�&�>*!$	;ȫƦȮȂÖŽȬ���*�&*9	fatÿƉ)8;
V�g�P�o^CT{�)�	$	fat ÿƉƬǀ*ãî*ŦěƬǀȫŁƻƬǀȬ�
ßš*vIcWu%ƬǀŨ?ǰ��$	;ÚǂĬ�ƺ�9<�� 

 

ïȱ� fatÿƉ)8;ȝȂ*ǅƋĢį+ã:)H�`jAU�ȍǹȀ ć*ÿƉ6  
� � � NFκBÿƉ?ǥĒ�;&ĲÂ�<;  
(A) T{EU{EfGǘƕ) fat ÿƉƬǀȫǯǋȬ&ȈƄôƬǀȫƎǋȬ*L���?ǥĒ��ȓ)	
ȈƄôƬǀ®) Crispr-Cas9*pwÿƉ?ǥĒ�;��*Ō	ǞǛ*ǅƋ�ē��(;Rl�]R�?
Ľƫ��� 
(B, C) Ȁ ƏwSDLű?ƅ	$T{EU{EfGǘƕ) wt // wt (B) ×- fat-/- // wt (C) L���?
ǥĒ��ȫĘ*9țȬ� 
(D) Ȁ ƏwSDLű?ƅ	$T{EU{EfGǘƕ) fat-/- // Atg18b-/-	fat-/- // Atg4a-/-	fat-/- // 
AtgVha68-3-/- ×- fat-/- // Vha100-5-/-L���?ǥĒ��ȫĘ*9țȬ� 
(E) Ȁ ƏwSDLű?ƅ	$T{EU{EfGǘƕ) fat-/- // Dif-/- ×- fat-/- // dl-/-L���?ǥĒ��

ȫĘ*9țȬ� 
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c`a`b_fat�:DJtV$myZ8�DJv����|��u4 
{ 
     �lp"[kzy 

� 3-1-1 *VL}�c�M)8:H�`jAU�ȍǹìć*ÿƉ�ǅƋĢį*Rl�

]R�&�$Ħ9<��&*9	2�H�`jAQY�us�I�%�;

Atg8a-mCherry17?ƅ	$ fatÿƉL���?ǥĒ��Ʈƴ)�	$H�`jAU�ų

Ĭ?ǝŗ����*ưř	fat ÿƉƬǀ)Ƕľ�;ȈƄôƬǀ% Atg8a TMb~�Ȟ

ǎ)üÇ�$	;�&�>*!�ȫï 5A, B	ï 5D)$ċȉȬ�2�	�*&�L�

�K�»ƃ)8:H�`}YY�uĢį?ȎĎ�;& Atg8TMb~�ŏĭ)üÇ�

��&*9ȫï 5C	ï 5D)$ċȉȬȫL��K�»ƃ*ĭƸ&�*ǝȆ)"	$+

ƦȮȂÖŽȬ	ȈƄôƬǀ)�	$H�`jAU�ųĬ��Ŋ�$	;�&�>*!

�� 

ïȲ� fatÿƉƬǀ*ã:*ȈƄôƬǀ%H�`jAU��ųĬÌ�;  
(A-C) MARCMű?ƅ	$ǘƕÕø)GFP%Ţǩ�� 3xmCherry-Atg8a/+ (A)	fat-/- + 3xmCherry-Atg8a/+ 
(B) ×- fat-/- + 3xmCherry-Atg8a/+ (L��K�»ƃ) (C) L���?ǥĒ��� 
(D) GFPL���*ãî*Ȋ���:*Atg8arU^CkƬǀń (10−3 cells/µm) ?wild-type (n=12	dics
*Řń)	fat-/- (n=10) ×- fat-/- (L��K�»ƃ) (n=11) )"	$ċȉ�	Turkey’s test)8:ŝċ��� 
***+ P<0.001?ƛ��Scale bar=50µm 
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� ť)	fat ÿƉL���*ã:*Ƭǀ%H�`jAU�?ȎĎ��ȓ*ƬǀŨ?ǝ
ŗ���fatÿƉL���?ǥĒ�	ãî*ȈƄôƬǀ)*3 Atg18bÿƉ?ǥĒ�$

H�`jAU�?ȎĎ�;&	fat ÿƉL���*ã:%39<;ƬǀŨ�Ȟǎ)Ĳ
Â�<ȫï 6A-C	ï 6D, E)$ċȉȬ	ǞǛ*ǅƋĢį5ĲÂ�<�ȫï 6F-H	ï

6I)$ċȉȬ�2�	H�`jAU�ųĬ?ƛ� Atg8aTMb~&IVg�X*ųĬ

Ì?ƛ�ĳ cleaved Dcp-1ĳ¥ŚǋTMb~�¶ĕó�;�&5>*!�ȫï 6J	ï

6K )$ċȉȬ���*ưř*9	fat ÿƉƬǀ)Ƕľ�;ŦěƬǀ%H�`jAU�
ųĬ��Ŋ�	�<�ƬǀŨ?ğ�ǰ��$	;&ƺ�9<�� 

 

ïȳ� fatÿƉƬǀ)î2<�ȈƄôƬǀ+H�`jAU�©ĈƏ)ƬǀŨ?  

� � � ğ�ǰ��  
(A-C) MARCMű?ƅ	$ǘƕÕø) GFP%Ţǩ�� wt // wt (A)	fat-/- // wt (B) ×- fat-/- // Atg18b-/- (C) 
L���?ǥĒ�	ĳ cleaved Dcp-1ĳ¥?ƅ	$Śǋ��� 
(D) GFPL���*ãî*Ȋ���:*ƬǀŨń (10−3 cells/µm) ? wt // wt (n=13	disc*Řń)	fat-/- // 
wt (n=16) ×- fat-/- // Atg18b-/- (n=19) )"	$ċȉ�	Steel–Dwass’ test)8:ŝċ��� 
(E) disc��:* GFPdJ^CkL���*ÅÞ (GFP-negative clone area / disc area*100) ? wt // wt 
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(n=18	disc*Řń)	fat-/- // wt (n=20) ×- fat-/- // Atg18b-/- (n=22) )"	$ċȉ�	Turkey’s test)8:
ŝċ��� 
(F-H) wt // wt (A)	fat-/- // wt (B) ×- fat-/- // Atg18b-/- (C) *T{EU{EfGįǐ*ȝȂ?ƛ��� 
(I) wt // wt (n=9	¬¥ń)	fat-/- // wt (n=10) ×- fat-/- // Atg18b-/- (n=11) *ȝȂ*ǅƋ*șơ?ċȉ�	
Steel–Dwass’ test)8:ŝċ��� 
(J) MARCM ű?ƅ	$ǘƕÕø) GFP %Ţǩ�� fat-/- + 3xmCherry-Atg8a/+L���?ǥĒ�	ĳ
cleaved Dcp-1ĳ¥?ƅ	$ƬǀŨ?ŝ¼��� 
(K) Dcp-1rU^CkƬǀ��:* Atg8a punctarU^CkƬǀ*ÅÞȫ%Ȭ? fat-/- + 3xmCherry-Atg8a/+
L���)"	$ċȉ��� 
***+ P<0.001	**+ p<0.01?ƛ��Scale bar=50µm 

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

� ƮƴŎǾÌôƬǀƥÞ%+	ËƻƬǀȫŦěƬǀȬ)Ƕľ�;ŁƻƬǀȫÿƉƬǀȬ

%H�`jAU��ųĬÌ�	�<� NFκB?��$ƬǀŨȀ ć hid*ƍƂ?ǥĒ

�;�&�>*!�ȫƦȮȂÖŽȬ����!$	fatÿƉ)8;V�g�P�o^C
T{�5ßš*vIcWu)8!$Âħ�<;ÚǂĬ�ƺ�9<����%ť)	H

�`jAU�)8; NFκB*ųĬÌvIcWu*ǝŗ?ǒ!��NFκB+	Ǹě�*

ȎĎZ�gLǮ%�; IκB )8!$ĲÂ�<$�:	IκB �zhK\�-l�^BY

�uƩ%½ǝ�<;�&%ųĬÌ�; 18���%	T{EU{EfG* IκBpw�M

%�; CactusZ�gLǮ*ƍƂ�n~?ǝŗ��&�=	ǘƕ% Atg1?ǼÄƍƂ�

�;&¸óĬ*Cactus*ƍƂ�£��;�&�>*!�ȫï 7A, B	ï 7E)$ċȉȬ�

ȇǙ(�&)	�* Atg1ǼÄƍƂ)8; Cactus*ƍƂ£�+	Atg1*�Ŵ½ć%�

; Atg8b6 Atg5?e]L[E��;�&%ĲÂ�<�ȫï 7B-D	ï 7E)$ċȉȬ�

"2:	H�`jAU�*ųĬÌ)8: Cactus Z�gLǮ*ƍƂ�£��;�&�

>*!��2�	Atg1 ǼÄƍƂ)8; hid *ƍƂ�Ŋ� Cacuts ?¶ƍƂ��;�&

%ĲÂ�<��&*9ȫï 7F-H	ï 7I )$ċȉȬ	H�`jAU�*ųĬÌ)8;

hid*ƍƂǥĒ)+ Cacuts*ƍƂȉ�ȇǙ%�;�&�ƛê�<���9)	fatÿƉ
Ƭǀ*ã:% Cactus?ǼÄƍƂ��;& fatÿƉL����ē��(;�&5>*!
�ȫï 7J, K	ï 7L)$ċȉȬ���*�&*9	H�`jAU�*ųĬ�Ŋ)8;

IκB*ƍƂ£��NFκB?ųĬÌ�;�&%ŁƻƬǀ*ƬǀŨ?ǥĒ�;&ƺ�9<

�� 
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ïȴ� IκB*½ǝ?��$ hid*ƍƂ�ǥĒ�<;  

(A-D) ǘƕÕø) GMR-Gal4 (A)	GMR-Gal4 + UAS-Atg1 (B)	GMR-Gal4 + UAS-Atg1 + Atg8b-RNAi (C) 
×- GMR-Gal4 + UAS-Atg1 + Atg5-RNAi (D) ?ǥĒ�ĳ Cactusĳ¥%Śǋ��� 
(E) ĳ Cactusĳ¥*TMb~ġĞ*ūƁȫanterior/posteriorȬ? wild-type (n=10	disc*Řń) 	UAS-Atg1 
(n=13)	UAS-Atg1 + Atg8b-RNAi (n=10) ×- UAS-Atg1 + Atg5-RNAi (n=12) )"	$ċȉ�	Turkey’s 
test)8:ŝċ��� 
(F-H) ǘƕÕø) hid-lacZ/+ GMR-Gal4 (F)	hid-lacZ/+ GMR-Gal4 + UAS-Atg1 (G) ×- hid-lacZ/+ 
GMR-Gal4 + UAS-Atg1 + UAS-Cactus (H) ?ǥĒ�	ĳ β-galactosidaseĳ¥%Śǋ��� 
(I) GMRƍƂȜö��:* hidƍƂƬǀń (10−3 cells/µm2) ? wild-type (n=13	disc*Řń) UAS-Atg1 
(n=12) ×- UAS-Atg1 + UAS-Cactus (n=16))"	$ċȉ�	Turkey’s test)8:ŝċ��� 
(J, K) MARCMű?ƅ	$ǘƕÕø) GFP%Ţǩ�� fat-/- // wt (J) ×- fat-/- // UAS-Cactus (K) L��
�?ǥĒ��� 
(L) disc��:* GFPdJ^CkL���*ÅÞ (GFP-negative clone area / disc area*100) ? fat-/- // wt 
(n=20	disc*Řń) ×- fat-/- // UAS-Cactus (n=11) )"	$ċȉ�	Welch’s test)8:ŝċ��� 
***+ p<0.001?ƛ��Scale bar=50µm 
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� ��*�&*9	fat ÿƉƬǀ)8;V�g�P�o^CT{�)�	$ŁƻƬǀ
ȫŦěƬǀȬ*H�`jAU�ųĬ�Ŋ6 NFκB*ųĬÌ�ĩǙ%�;�&�>*!

��2�	ïȰ*ČȤ8: fat ÿƉƬǀ*ã:*ŦěƬǀ% miRHG ǼÄƍƂ)8:

ƬǀŨȀ ć rpr	hid	grim?ĲÂ�;&�*ļȐ�ĲÂ�<��&*9	NFκB*

�Ŵ% hid�ƍƂǥĒ�<$	;ÚǂĬ�ƺ�9<����%	hid*ƍƂ? hid-lacZ

�r�Z�?ƅ	$ǧ/�ưř	fat ÿƉƬǀ)Ƕľ�;ȈƄôƬǀ%ƚ*) hid *
ƍƂ�ǥĒ�<$�:ȫï 8A-B’	ï 8D )$ċȉȬ	fat ÿƉƬǀ*ã:%H�`j
AU�?ȎĎ�;& hid*ƍƂ�ĲÂ�<�ȫï 8C	ï 8D)$ċȉȬ���*�&

*9	fat ÿƉƬǀ*ã:*ȈƄôƬǀ%+	H�`jAU�*�Ŵ% NFκB *ųĬ

Ì?��$ hid*ƍƂ�ǥĒ�<;�&%ƬǀŨ�ğ�ǰ��<$	;&ƺ�9<�� 
 

ïȵ� fatÿƉƬǀ)î2<�ȈƄôƬǀ%+ hid�ƍƂǥĒ�<;  

(A-C) MARCMű?ƅ	$ǘƕÕø)GFP%Ţǩ��wt // wt + hid-lacZ/+ (A)	fat-/- // wt + hid-lacZ/+ (B) 
×- fat-/- // Atg18b-/- + hid-lacZ/+ (C)L���?ǥĒ�	ĳb-galactosidaseĳ¥%Śǋ���B’+ B*ĵ
Ăï?ƛ�� 
(D) GFPL���*ãî*Ȋ���:*hid-lacZrU^CkƬǀń (10−3 cells/µm) ?wt // wt (n=10	disc
*Řń)	fat-/- // wt (n=11) ×- fat-/- // Atg18b-/- (n=14) )"	$ċȉ�	Steel–Dwass’ test)8:ŝċ�
�� 
***+ p<0.001	**+ p<0.01?ƛ��Scale bar=50µm 
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c`b_DJ\L�>s����|��P�0/uN, 

c`b`a_fat�:DJthjy TORET{�ln����S�!���u�) 

_ _ _ _ i��uZ8�DJu����|��{P�my 

� ƮƴŎǾÌôƬǀƥÞ*Łƻ&(;ÿƉƬǀ%+	Ƕľ�;ËƻƬǀȫŦěƬǀȬ

)ū/$Z�gLǮÞįǂ�£��$	�ȫƦȮȂÖŽȬ��*�&+	ŁƻƬǀ*

H�`jAU�ǥĒ)+Ëƻ-ŁƻȌ*Z�gLǮÞįǂ*ę�ȇǙ%�;�&?ƛ

ê�$	;���%	fat ÿƉL���?ǥĒ��Ʈƴ*Z�gLǮÞį�n~?
puromycinBb�M%�; OPPȫƦȮȂÖŽȬ?ƅ	$ǝŗ��&�=	fatÿƉƬǀ
%+ŦěƬǀ)ū/$Z�gLǮÞį�n~��Ŋ�$	;�&�>*!�ȫï 8A, 

BȬ���%	Z�gLǮÞį?ªǺ�;TMb~ƯǱ&�$ TORTMb~�Ƙ9<

$	;�TOR TMb~+	Ƭǀ¸*Bteȅ6 ATP �n~)īƧ�$ TOR ǘÞ¥

� Ribosomal protein S6 kinase (S6K) ?}�ȅÌ�;�&%ƹǡ?ªǺ�;�2��<

&ßŌ)	TORǘÞ¥+T{EU{EfG* 4E-BPpw�M%�; ThorȫƹǡȋĆ

ìć eIF4E)ưÞ�$�<?ȎĎ�;Z�gLǮȬ?}�ȅÌ�$�ųÌ�;�&)

8:ƹǡ?ªǺ�; 19���%	fat ÿƉL���?ǥĒ��Ʈƴ)�	$ĳ}�ȅ

Ì S6ĳ¥ 20?ƅ	$ TORTMb~ųĬ?ŝ¼�;&	fatÿƉƬǀ%+ TORTMb

~�Ȟǎ)ųĬÌ�$	;�&�>*!�ȫï 9D, EȬ�2�	fat ÿƉƬǀ¸% Tor
?e]L[E��;&Z�gLǮÞį�n~*�Ŋ�ĲÂ�<��&*9ȫï 9C, FȬ	

fatÿƉƬǀ%+TORTMb~?��$Z�gLǮÞį��Ŋ�$	;�&�>*!

�� 
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ïȶ  fatÿƉƬǀ+ TORTMb~?��$Z�gLǮÞį?�Ŋ�;  
(A-C) MARCMű?ƅ	$ǘƕÕø) GFP%Ţǩ�� wild-type (A)	fat-/- (B) ×- fat-/- + Tor-RNAi (C) 
L���?ǥĒ�	OPPŚǋ)8:ŇƄZ�gLǮÞį?ŝ¼��� 
(D-F) MARCMű?ƅ	$ǘƕÕø) GFP%Ţǩ�� wild-type (A)	fat-/- (B) ×- fat-/- + Tor-RNAi (C) 
L���?ǥĒ�	ĳ pS6ĳ¥?ƅ	$ TORTMb~?ŝ¼���*+¸óĬ*TMb~?ƛ��Scale 
bar=50µm  

 

� ��%ť)	�* fatÿƉƬǀ¸* TORTMb~*ųĬ�Ŋ�ã:*ȈƄôƬǀ*

H�`jAU�6ƬǀŨǥĒ)ĩǙ*'
*?ǝŗ���ȇǙ(�&)	fat ÿƉƬ
ǀ¸% Tor?e]L[E��;&ã:*ȈƄôƬǀ%39<;Atg8aTMb~�Ȟǎ

)ŷĔ�;�&�>*!�ȫï 10A, B	ï 10C)$ċȉȬ�2�	�*&�ȈƄôƬ

ǀ*ƬǀŨ5ŷĔ�ȫï 10D, E	ï 10F, G)$ċȉȬ	ǞǛ*ǅƋĢį5Ȟǎ)ĲÂ

�<�ȫï 10H, I	ï 10J)$ċȉȬ�"2:	fatÿƉƬǀ¸%* TORTMb~ųĬ

?���Z�gLǮÞį�n~*�Ŋ�Ƕľ�;ȈƄôƬǀ*H�`jAU�ǥĒ

&�<)8;ƬǀŨ)ĩǙ%�;�&�>*!�� 
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ïȮȭ� fatÿƉƬǀ¸* TORTMb~*ųĬ�	ã:*ȈƄôƬǀ*  
� � �  H�`jAU�6ƬǀŨǥĒ)ĩǙ%�;  

(A, B) MARCM ű?ƅ	$ǘƕÕø) GFP %Ţǩ�� fat-/- + 3xmCherry-Atg8a/+ (A) ×- fat-/- + 
Tor-RNAi + 3xmCherry-Atg8a/+ (B) L���?ǥĒ��� 
(C) GFPL���*ãî*Ȋ���:* Atg8arU^CkƬǀń (10−3 cells/µm) ? fat-/- (n=10	dics*
Řń) ×- fat-/- + Tor-RNAi (n=12) )"	$ċȉ�	Mann-Whitney’s U-test)8:ŝċ��� 
(D, E) MARCMű?ƅ	$ǘƕÕø) GFP%Ţǩ�� fat-/- (D) ×- fat-/- + Tor-RNAi (E) L���?ǥ
Ē�	ĳ cleaved Dcp-1ĳ¥?ƅ	$ƬǀŨ?ŝ¼��� 
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(F) GFPL���*ãî*Ȋ���:*ƬǀŨń (10−3 cells/µm) ? fat-/- (n=16	disc*Řń) ×- fat-/- + 
Tor-RNAi (n=14) )"	$ċȉ�	Mann-Whitney’s U-test)8:ŝċ��� 
(G) disc��:* GFPL���*ÅÞ (GFP clone area / disc area *100) ? fat-/- (n=21	disc*Řń)×-
fat-/- + Tor-RNAi (n=14) )"	$ċȉ�	Mann-Whitney’s U-test)8:ŝċ��� 
(H, I) fat-/- (H) ×- fat-/- + Tor-RNAi (I) *T{EU{EfGįǐ*ȝȂ?ƛ��� 
(J) fat-/- (n=10	¬¥ń) ×- fat-/- + Tor-RNAi (n=10) *ȝȂ*ǅƋ*șơ?ċȉ�	Mann-Whitney’s 
U-test)8:ŝċ��� 
***+ P<0.001?ƛ��Scale bar=50µm 

 

 

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

� ť)	fatÿƉƬǀ¸* TORTMb~*ųĬÌvIcWu?ŋ9*)�;�4)	

Yki*Z�O]`Ȁ ć 10,21&ƺ�9<$	; diap1	cycE	upd�wg	Insulin receptor 

(InR)	Myc	×- miRNA bantam)"	$	� fatÿƉL���¸%�*ƍƂ��Ŋ

�$	;*	� �*ƍƂ?ĲÂ��ȓ) fatÿƉL���¸*Z�gLǮÞį�ĲÂ
�<;*	� �*ƍƂ?ĲÂ��ȓ)ȈƄôƬǀ%ğ�ǰ��<;ƬǀŨ�ĲÂ�

<;**Ȱż)"	$ǧ/�ȫ_�ZőĿǴȬ��*ưř	�*9�?´$Ź��5

*&�$ miRNA bantam�Ħ9<��2�	bantam-lacZ�r�Z�?ƅ	$ fatÿƉ
L���¸% bantam�ƍƂ�Ŋ�$	;�&?ƚǤ��ȫï 11A, BȬ�ť)	bantam
)ƔǖƏ(Ȅ¾? 10¬ǹư���P�V`|L`%�; bantam-sponge22? fatÿƉ

L���¸%ǼÄƍƂ��;�&% bantam*ţǂ?ȎĎ�;&	fatÿƉƬǀ¸*Z
�gLǮÞį�n~*�Ŋ6 TORTMb~ųĬ�Ŋ�ĲÂ�<;�&�>*!�

ȫï 12A-C, E-GȬ���%	T{EU{EfG*ǃƽ¥6ÃǁƲ% bantam?ǼÄƍ

Ƃ��;& TORTMb~�ųĬÌ�;�&�ùâ�<$	;�&*9 23	ßš*Ƃ

ǫ�ǘƕ-ǞǛÕø)�	$5ǰ�;*'
*?ŝǢ����*ưř	ǘƕ-ǞǛÕø

) bantam*ǼÄƍƂL���?ǥĒ�;& TORTMb~�ųĬÌ�ȫï 12DȬ	Z

�gLǮÞį�n~5�Ŋ�;�&�>*!�ȫï 12HȬ��<9*�&*9	fatÿ
ƉL���¸%+Yki*Z�O]`%�; bantam*ƍƂ�Ŋ?��$TORTMb~

�ųĬÌ�;&ƺ�9<���*�&&�ǉ�$	fatÿƉƬǀ¸% bantam-sponge

?ǼÄƍƂ��$ bantam*ţǂ?ȎĎ�;&	ã:*ȈƄôƬǀ%39<; Atg8a

TMb~�Ȟǎ)ŷĔ��ȫï 13A-B’	ï 13C)$ċȉȬ�2�	�*&�ȈƄôƬ

ǀ*ƬǀŨ5ŷĔ�ȫï 13D, E	ï 13F, G)$ċȉȬ	ǞǛ*ǅƋĢį5ĲÂ�<�

ȫï 13H, I	ï 13J)$ċȉȬ�"2:	fatÿƉƬǀ¸%+ bantam-TORTMb~?

��$Z�gLǮÞį�n~��Ŋ�	�<)©Ĉ�$Ƕľ�;ȈƄôƬǀ*H�`

jAU�ųĬ��Ŋ�;&ƺ�9<�� 
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ïȮȮ� fatÿƉƬǀ%+ bantam�ƍƂ�Ŋ�;  

(A, B) MARCMű?ƅ	$ǘƕÕø) GFP%Ţǩ�� bantam-lacZ/+ (A) ×- fat-/- + bantam-lacZ/+ (B) 
L���?ǥĒ�	ĳb-galactosidaseĳ¥%Śǋ���Scale bar=50µm 
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ïȮȯ  fatÿƉƬǀ+ bantam-TORƯǱ?��$Z�gLǮÞį?�Ŋ�;  

(A-D) MARCM ű?ƅ	$ǘƕÕø) GFP %Ţǩ�� wild-type (A)	 fat-/- (B)	 fat-/- + 
UAS-dsRed-bantam-sponge (C)	×- UAS-bantam (D) L���?ǥĒ�	OPPŚǋ)8:ŇƄZ�g
LǮÞį?ŝ¼��� 
(E-H) MARCMű?ƅ	$ǘƕÕø) GFP%Ţǩ�� wild-type (A)	fat-/- (B)	fat-/- + UAS-bantam-sponge 
(C)	×- UAS-bantam (D) L���?ǥĒ�	ĳ pS6ĳ¥?ƅ	$ TORTMb~?ŝ¼���*+¸
óĬ*TMb~?ƛ��Scale bar=50µm 

 

 

ïȮȰ� fatÿƉƬǀ¸* bantam*ţǂ�ã:*ȈƄôƬǀ*H�`jAU�6  
� � � � ƬǀŨǥĒ)ĩǙ%�;  
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(A-B’) MARCM ű?ƅ	$ǘƕÕø) GFP %Ţǩ�� fat-/- + 3xmCherry-Atg8a/+ (A) ×- fat-/- + 
UAS-dsRed-bantam-sponge + 3xmCherry-Atg8a/+ (B) L���?ǥĒ���A’+ A*	B’+ B*ĵĂï
?ƛ�� 
(C) GFPL���*ãî*Ȋ���:* Atg8arU^CkƬǀń (10−3 cells/µm) ? fat-/- (n=10	dics*
Řń) ×- fat-/- + UAS-dsRed-bantam-sponge (n=10))"	$ċȉ�	Mann-Whitney’s U-test)8:ŝċ
��� 
(D, E) MARCMű?ƅ	$ǘƕÕø) GFP%Ţǩ�� fat-/- (D) ×- fat-/- + UAS-dsRed-bantam-sponge 
(E) L���?ǥĒ�	ĳ cleaved Dcp-1ĳ¥?ƅ	$ƬǀŨ?ŝ¼��� 
(F) GFPL���*ãî*Ȋ���:*ƬǀŨń (10−3 cells/µm) ? fat-/- (n=16	disc*Řń) ×- fat-/- + 
UAS-dsRed-bantam-sponge  (n=10))"	$ċȉ�	Mann-Whitney’s U-test)8:ŝċ��� 
(G) disc��:* GFPL���*ÅÞ (GFP clone area / disc area *100) ? fat-/- (n=21	disc*Řń)×-
fat-/- + UAS-dsRed-bantam-sponge  (n=17))"	$ċȉ�	Mann-Whitney’s U-test)8:ŝċ��� 
(H, I) fat-/- (H) ×- fat-/- + UAS-dsRed-bantam-sponge (I) *T{EU{EfGįǐ*ȝȂ?ƛ��� 
(J) fat-/- (n=10	¬¥ń) ×- fat-/- + UAS-dsRed-bantam-sponge (n=11) *ȝȂ*ǅƋ*șơ?ċȉ�	
Mann-Whitney’s U-test)8:ŝċ��� 
***+ P<0.001?ƛ��Scale bar=50µm 
 
 

c`b`c_bantamu=7���iDJ@�u�I�%I{2�my 

� 3-2-28:	fatÿƉ)8;V�g�P�o^CT{�*ǥĒ)+ bantam-TORTM

b~?��� fatÿƉƬǀ¸*Z�gLǮÞį�n~*�Ŋ�ĩǙ%�;�&�>*
!��%+	Z�gLǮÞį*�Ŋ��%Ƕľ�;ŦěƬǀ*H�`jAU�ųĬ+

�Ŋ�;*�=
*��<?ŝǢ�;�4)	TORTMb~?Ǭ)Âħ�; GTPase

ųĬÌZ�gLǮ Tsc1 24?e]L[E���ƬǀL���?ǘƕ-ǞǛÕø)ǥĒ�	

H�`jAU�ųĬ?ǝŗ����*ưř	�<9 Tsc1 e]L[E�L���¸%

+ƚ*)Z�gLǮÞį�n~��Ŋ�$	��	�*&�ãî*ȈƄôƬǀ)H�

`jAU�+ǥĒ�<(*!�ȫï 14A	ï 14C)$ċȉȬ��ň	ǊäŶ	�&)	

bantamǼÄƍƂL���?ǘƕ-ǞǛÕø)ǥĒ�;&	ãî*ȈƄôƬǀ)H�`

jAU�6ƬǀŨ�ǥĒ�<;�&�>*!�ȫï 14B, D	ï 14E, F)$ċȉȬ��

<9*�&*9	ƬǀȌ*Ñƪ(Z�gLǮÞįȉ*ę��%+(�	bantam *ƍ
Ƃ�n~*ęȫbantam *�ŴDn�`*ųĬ*ęȬ�ƬǀƥÞ*Ëƻ�Łƻ?Ůċ
#�;*%+(	*&ƺ����*�Ǧ&�ǉ�$	bantam-sponge ƍƂL���?

ǘƕ-ǞǛÕø)ǥĒ�;&	ȈƄôƬǀ)Ƕľ�; bantam-spongeƍƂƬǀ%ƬǀŨ

�ğ�ǰ��<;�&�>*!�ȫï 15A-B’	ï 15C, D )$ċȉȬ�2�	

bantam-sponge ƍƂL���%+ƚ*)Z�gLǮÞį�n~�£��$	�ȫï

15EȬ���*�&*9	Ȕľ�;ƬǀȌ%*Z�gLǮÞį�n~*ę)Ç�$	

bantam *�ŴDn�`ųĬ*ƔĐƏ(ę�ƬǀƥÞ*Ëƻ�Łƻ?Ůċ�;&	

ÚǂĬ�ƛê�<�� 
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ïȮȱ� bantamǼÄƍƂ+ã:*ȈƄôƬǀ)H�`jAU�6ƬǀŨ?  

� � � � ǥĒ�;  
(A) MARCMű?ƅ	$ǘƕÕø)GFP%Ţǩ��Tsc1-RNAi + 3xmCherry-Atg8a/+ L���?ǥĒ�	
OPPŚǋ)8:ŇƄZ�gLǮÞį?ŝ¼��� 
(B) MARCMű?ƅ	$ǘƕÕø) GFP%Ţǩ�� UAS-bantam+ 3xmCherry-Atg8a/+ L���?ǥĒ
��� 
(C) GFPL���*ãî*Ȋ���:* Atg8arU^CkƬǀń (10−3 cells/µm) ? Tsc1-RNAi (n=13	
dics*Řń)	UAS-bantam (n=14) )"	$ċȉ�	Steel–Dwass’ test)8:ŝċ��� 
(D) MARCMű?ƅ	$ǘƕÕø) GFP%Ţǩ�� UAS-bantamL���?ǥĒ�	ĳ cleaved Dcp-1
ĳ¥?ƅ	$ƬǀŨ?ŝ¼��� 
(E) GFPL���*ãî*Ȋ���:*ƬǀŨń (10−3 cells/µm) ? wild-type (n=13	disc*Řń)	×-
UAS-bantam (n=13) )"	$ċȉ�	Mann-Whitney’s U-test)8:ŝċ��� 
(F) disc��:* GFPL���*ÅÞ (GFP clone area / disc area *100) ? wild-type (n=18	disc*Řń)	
×- UAS-bantam (n=13) )"	$ċȉ�	Welch’s t-test)8:ŝċ��� 
***+ P<0.001?ƛ��Scale bar=50µm 
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ïȮȲ� bantam*ƍƂ�£���Ƭǀ+ȈƄôƬǀ&*ûƈș%ƬǀŨ?  
� � � � ğ�ǰ��$ļȐ�<;  
(A-B’) MARCM ű?ƅ	$ǘƕÕø) GFP %Ţǩ�� wild-type (A) ×- UAS-dsRed-bantam-sponge 
(B)L���?ǥĒ�	ĳ cleaved Dcp-1ĳ¥?ƅ	$ƬǀŨ?ŝ¼���B’+ B*ĵĂï?ƛ�� 
(C) GFPL���*ãî*Ȋ���:*ƬǀŨń (10−3 cells/µm) ? wild-type (n=13	disc*Řń)	×-
UAS-dsRed-bantam-sponge (n=11) )"	$ċȉ�	Mann-Whitney’s U-test)8:ŝċ��� 
(D) disc��:* GFPL���*ÅÞ (GFP lone area / disc area *100) ? wild-type (n=18	disc*Řń)	
×- UAS-dsRed-bantam-sponge (n=11) )"	$ċȉ�	Welch’s t-test)8:ŝċ��� 
***+ P<0.001?ƛ��Scale bar=50µm 
(E) MARCMű?ƅ	$ǘƕÕø) GFP%Ţǩ�� UAS-dsRed-bantam-spongeL���?ǥĒ�	OPP
Śǋ)8:ŇƄZ�gLǮÞį?ŝ¼���Ȩǋ*żƲ+ GFPL���?ƛ�$	;� 
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A¡?_ H� 

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

_ _ _ ]�kzy_

� �<2%*ƙƢ%ǎƻ+	ƮƴŎǾÌôƬǀƥÞ)�	$ȈƄôƬǀ)Ƕľ�;ÿ

ƉƬǀ%H�`jAU�ųĬ��Ŋ�	�<�ÿƉƬǀ*ƬǀŨ?ğ�ǰ���&?

ǚ¼��ȫƦȮȂÖŽȬ�ŒƙƢȫƦȯȂȬ%+	�@ÕĬ*ÿƉƬǀ�ŦěƬǀ?

ȣǷ�;ǅƋĲÂôƬǀƥÞȫV�g�P�o^CT{�Ȭ*½ćvIcWu?	

Hippo ƯǱP�r�d�`%�; fat *ÿƉƬǀ?w_~&�$ƅ	$ǝŗ����
*ưř	ȥ�/��&)ÿƉƬǀ)Ƕľ�;ŦěƬǀ)�	$H�`jAU�*ųĬ

�Ŋ�ǰ�:	�<� NFκB-hid?��$ŦěƬǀ)ƬǀŨ?ğ�ǰ���&�ŋ9
*&(!���(> 	ƮƴŎǾÌôƬǀƥÞ%ÿƉƬǀ)ǰ�;Ƃǫ�	V�g�

P�o^CT{�)8!$ļȐ�<;ŦěƬǀ)�	$5ǰ�;�&�>*!���

<9*ưř+	ƮƴŎǾÌôƬǀƥÞ*ŁƻƬǀȫÿƉƬǀȬ��ǈĤƏ)�H�`

jAU�ųĬ?�Ŋ�;r^�Tx~?ŏ�$	;>�%+%+(�	Ȕľ�;Ƭǀ

Ȍ*¦9**TMb~*ƔĐƏ(ę��ň*Ƭǀ)�ȘǈĤƏ)�H�`jAU�?

ǥĒ�;&	
ǊäŶ	�Č?ƛ�$	;�ŒƙƢ)8:	ƮƴŎǾÌôƬǀƥÞ&

ǅƋªǺôƬǀƥÞ+	�<5ËƻƬǀ)8;ŁƻƬǀ.*H�`jAU�ǥĒ&

	
vIcWu)8!$ŁƻƬǀ?ļȐ�;�&�>*!�� 

� ǎƻ*�<2%*ƙƢ)8:	ƮƴŎǾÌôƬǀƥÞ*Łƻ&(;ÿƉƬǀ%+¶

Ǹ�$Z�gLǮÞį�n~�£��$	;�&�>*!$	�ȫƦȮȂÖŽȬ��

�%	ƬǀȌ*Z�gLǮÞį�n~*ę�H�`jAU�ǥĒ)ȇǙ(*%+(	

*&ƺ�	Čȓ) fatÿƉ)8;V�g�P�o^CT{�w_~?ƅ	$ǝŗ���
�*ưř	ƬǀȌ*Z�gLǮÞį�n~*ę�ŁƻƬǀ*H�`jAU�ǥĒ)ĩ

Ǚ%�;�&�>*!��·¥Ə)+	fat ÿƉƬǀ%+ Yki *Z�O]`%�;

bantam?��$ TORTMb~��Ŋ�$�:	�<�ã:*ȈƄôƬǀ*H�`j

AU�ǥĒ)ĩǙ%�;&ƺ�9<���*�(�9	Z�gLǮÞį�n~?�Ŋ

�����%+ã:*ȈƄôƬǀ*H�`jAU�+ǥĒ�<(*!���<)Đ�	

bantam ǼÄƍƂL���+	ã:*ȈƄôƬǀ)H�`jAU�?ǥĒ�����
*�&*9	bantam *�Ŵ*Dn�`&Z�gLǮÞį�n~*�Ŋ*�ň�ã:
*Ƭǀ*H�`jAU�ǥĒ)ĩǙ%�;&ƺ�9<�ȫï 16Ȭ��*�4	�ĥ+

bantam *Z�O]`Ȁ ćƷ?ǝŗ�;�&%	ƬǀȘǈĤƏ(H�`jAU�ǥ
ĒţŠ?ŋ9*)%�;&ƺ�9<;�2�	bantam-sponge ?ǼÄƍƂ��;��

%ȈƄôƬǀ&*L���ûƈ�* bantam-spongeƬǀ)ƬǀŨ�ǥĒ�<��&*

9	bantam*ƍƂ£��ƬǀƥÞ*Łƻ)(;�4*Ð½ŕ�%�;&ƺ�9<��
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�*�	ƮƴŎǾÌôƬǀƥÞ?ğ�ǰ�� Hel25EÿƉƬǀ% bantam*ƍƂ?ǝŗ
��&�=	ÿƉƬǀ¸% bantam*ƍƂ)ÿÌ+39<(*!�ȫ_�ZőĿǴȬ�

"2:	bantam *ƍƂ£�+ĩ��5ŁƻƬǀ%ǰ�;Ƃǫ%+(	&	
�&�
>*:	�*ưř*9 2"*ÚǂĬ�ƺ�9<���"+	Ơ�*ƬǀƥÞƂǫ)�
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