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Supplementary Materials and Methods 

Fly genetics 

All crosses were carried out at 25°C. The following fly strains were used in this study: 

UAS-mCherrynls (#38424), Sqh::GFP (#57144), Pnr-Gal4 (#3039), 

endo-Ecad::tdTomato (#58789), UAS-GFP, TRE-DsRed (#59011), UAS-Duox-RNAi 

(#32903), UAS-Myo1D-RNAi (#33971), and UAS-Catalase (#24621) from the 

Bloomington Stock Center; Ubi-Ecad::GFP (#109007), and UAS-p35 (#108018) from 

the Kyoto Stock Center (DGRC); Ap-Gal4 UAS-mCD8::GFP (Kondo and Perrimon, 

2011), UAS-SCAT3 (Kanuka et al., 2005), and UAS-H2B::ECFP and UAS-PRAP (Koto 

et al., 2009); UAS-Dronc-DN, which was a gift from H. Richardson (Quinn et al., 2000), 

CaspaseTracker (Caspase-sensitive Gal4), which was a gift from J. Marie Hardwick 

(Tang et al., 2015), UAS-VC3Ai, which was a gift from M. Suzanne (Schott et al., 2017), 

UAS-Dronc-RNAi, which was a gift from Chun-Hong Chen (Obata et al., 2014) 

UAS-TAK1-DN(K46R), which was a gift from M. Mlodzik (Mihaly et al., 2001), and 

GstD-GFP, which was a gift from Dirk P. Bohmann (Chatterjee and Bohmann, 2012; 

Sykiotis and Bohmann, 2008). 

FRET imaging 

For SCAT3 imaging (Fig. S4D), changes in the FRET ratio were calculated as the ratio 

of the YFP signal to the CFP signal (Takemoto et al., 2003). Images were analyzed 

using the software MetaMorph or ImageJ64.  

Measurement of TRE-DsRed intensity 

For Fig. S6G, the fluorescent signal around wounding of different genotypes at AA 5 hr 

was measured using the following protocol: In ImageJ64, ROI (Region Of Interest) was 

first set at the initial wounded sites (75×75 µm squares). Next, the average fluorescent 

intensity was measured within the selection. The wound edge intensities were first 

normalized to the mean intensity of whole M region. The normalized intensities of the 

Dronc-RNAi group were then normalized to the M region-wounded control. 
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Analysis of epithelial phenotype after wound closure 

For Fig. S7, live pupae were incubated at 22°C for 24 hr after wounding, taken images 

again (at AA 24 hr), then incubated at 25°C until their adult stage and taken images by 

light microscopy microscope (model MZ16F; Leica) equipped with a digital camera 

(model DC480; Leica).  

Statistical analysis 

The groups were compared using unpaired one-tailed Student’s t-test to obtain Figs. 

S6D,G, and S8D. One-way analysis of variance (ANOVA) with Dunnett’s test was 

instead used to obtain Figs. S2D, and S5E. Analyses were conducted using the software 

PRISM (version 5.0a and 6.0; GraphPad Software, Inc.). All the error bars in the figures 

represent standard errors of the mean (± s.e.m.). No statistical methods were used to set 

sample size. Experiments were not randomized nor analyzed blindly. 
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Fig. S1 How Drosophila pupal notum is formed 

(A) A diagram representing how Drosophila pupal notum develops. (B) Snapshots from 

movie, z-projections of confocal stacks of the pupal notum of a live fly expressing 

Ecad::GFP (5 and 6 hr APF). The entire process of thorax closure was continuously 

imaged. (C) An image of z-projections of confocal stacks of the pupal notum of a live fly 

expressing Ecad::GFP (15 hr APF). The boundary between M and OM regions are 

outlined with dotted white lines. The anterior-to-posterior axes of all pupae are oriented 

towards the left. Genotypes: Ubi-Ecad::GFP (B-C). Scale bars: 10 µm. 
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Fig S2 Inhibition of apoptotic signaling accelerates speed of thorax closure 

(A-C) Snapshots from movie, z-projections of confocal stacks of the pupal notum of a live 

fly expressing mCD8::GFP under the control of the Ap-Gal4 during thorax closure. 0 min 

indicates the time at which the thoraces on the opposite sides connected at 5.5 hr APF 

around in all the genotypes. (D) Speed of thorax closure (Control: 4 nota, versus tissues 

with inhibited apoptotic signaling: 7 nota (Dronc-DN or p35)). P value was calculated 

through one-way analysis of variance (ANOVA) with Dunnett’s test. *, P < 0.05, and **, 

P < 0.001. The anterior-to-posterior axes of all pupae are oriented towards the left. 

Genotypes: Ap-Gal4 UAS-mCD8::GFP (A,D), Ap-Gal4 UAS-mCD8::GFP/UAS-p35 

(B,D), and Ap-Gal4 UAS-mCD8::GFP; UAS-Dronc-DN (C,D). Scale bars: 10 µm.  
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Fig. S3 CasT labeling in response to wounding 

(A-B) Snapshots from movie, z-projections of confocal stacks of the pupal notum of a live 

fly expressing Sqh::GFP and Ecad::GFP with CaspaseTRACKER/CasExpress (CasT). (B) 

AA stands for after ablation. Arrows indicate filopodia and lamellipodia formation. The 

actin ring was abolished by AA 210 min and CasT+ cells appeared in response to 

wounding. (C) Number of CasT+ cells that were counted at each cell position from the 

wounded site within 15 hr after the wounding (3 nota, 189 cells). The anterior-to-posterior 

axes of all pupae are oriented towards the left. Genotypes: Ubi-Ecad::GFP, or Sqh::GFP/

CaspaseTracker; UAS-mCherrynls (A-C). Scale bars: 10  µm.
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Fig. S4 Dynamics of caspase activation in pupal nota 

(A) A VC3Ai construct. (B) Snapshots from movie, z-projections of confocal stacks of 

the pupal notum of a live fly expressing VC3Ai under the control of Pnr-Gal4. AA 

stands for after ablation. (C) A SCAT3 construct. (D) Snapshots from movie, 

z-projections of confocal stacks of the pupal notum of a live fly expressing SCAT3 

under the control of Pnr-Gal4. AA stands for after ablation. (E) A PRAP construct. In 

order to prevent direct binding and inhibition of Dronc and caspase-3 (drICE and 

DCP-1), two point mutations that have been reported to block DIAP1’s ability to bind 

caspases were introduced to PRAP (Koto et al., 2009). (F) Images of z-projections of 

confocal stacks of the pupal notum of a live fly expressing H2B::ECFP and PRAP 

under the control of Pnr-Gal4 at 16 hr APF. The boundary between M and OM regions 

are outlined with dotted white lines. The anterior-to-posterior axes of all pupae are 

oriented towards the left. Genotypes: endo-Ecad::tdTomato/UAS-VC3Ai; Pnr-Gal4 (C), 

UAS-SCAT3; Pnr-Gal4 (D), and UAS-H2B::ECFP UAS-PRAP; Pnr-Gal4 (F). Scale 

bars: 10 µm. 
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Fig. S5 Dronc inhibition accelerates speed of wound closure 

(A-C) Snapshots from movie, z-projections of confocal stacks of the pupal notum of a 
live fly expressing GFP under the control of Pnr-Gal4. The dynamics of wound closure 
was monitored. AA stands for after ablation. (D) Area of the wounded hole from AA 
0.5 hr to AA 5.0 hr and (E) at 2.5 hr (Control: 10 nota, versus Dronc-RNAi and 
Dronc-DN, 4 nota each). The initial area of the wounded hole at AA 0.5 hr was set at 
100%. P value was calculated through one-way analysis of variance (ANOVA) with 
Dunnett’s test. *, P < 0.05, ** and P < 0.01. The anterior-to-posterior axes of all pupae 
are oriented towards the left. Genotypes: UAS-GFP; Pnr-Gal4 (A,D-E), UAS-GFP; 
Pnr-Gal4/UAS-Dronc-RNAi (B,D-E), and UAS-GFP; Pnr-Gal4/UAS-Dronc-DN (C-E). 
Scale bars: 10 µm. 
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Fig. S6 Involvement of JNK signaling in wound closure 

(A-B) Snapshots from movie, z-projections of confocal stacks of the pupal notum of a 

live fly expressing Sqh::GFP. The shrinkage of the myosin ring was monitored. AA 

stands for after ablation. (C) Area of the myosin ring from AA 0.5 hr to AA 4.0 hr and 

(D) at AA 2.5 hr. Control: 10 nota, versus TAK1-DN 3 nota under the control of 

Pnr-Gal4. The initial area of the myosin ring at AA 0.5 hr was set at 100%. P value was 

calculated using an unpaired one-tailed Student’s t test. **, P < 0.01. (E-F) Snapshots 

from movie, z-projections of confocal stacks of the pupal notum of a live fly expressing 

TRE-DsRed (AA 5.0 hr). AA stands for after ablation. Arrows indicate the signal of 

TRE-DsRed at AA 5.0 hr in response to wounding. Control: 3 nota, versus Dronc-RNAi 

3 nota under the control of Pnr-Gal4. (G) Average intensities of the TRE-DsRed signal 

in the wounded sites of M and OM regions at AA 5.0 hr. P value was calculated using 

an unpaired one-tailed Student’s t test. n.s., not significant. The anterior-to-posterior 

axes of all pupae are oriented towards the left. Genotypes: Sqh::GFP; Pnr-Gal4 

(A,C-D), Sqh::GFP; Pnr-Gal4/UAS-TAK1-DN (B-D), TRE-DsRed; Dronc-RNAi (E,G), 

and TRE-DsRed; Pnr-Gal4 UAS-GFP/Dronc-RNAi (F-G). Scale bars: 10 µm. 
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Fig. S7 Epithelial phenotypes after wound closure 

(A-C) Snapshots from movie, z-projections of confocal stacks of the pupal notum of a 

live fly expressing Ecad::GFP. The epithelial morphologies at pupal and adult stages 

after wound closure were monitored. AA stands for after ablation. Arrowheads indicate 

the wounded sites. Compared to control, knockdown of Dronc or Duox resulted in cell 

remnants at the apical side of the wounded sites at AA 24 hr (Control: n=1/4 nota, 

versus Dronc-RNAi: n=4/4 nota, and Duox-RNAi: n=5/7 nota), and knockdown of 

Dronc led to melanized spots at adult stage (Control: n=0/4 nota, versus Dronc-RNAi: 
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n=3/4 nota, and Duox-RNAi: n=0/6 nota). The anterior-to-posterior axes of all pupae 

are oriented towards the left. Genotypes: Ubi-Ecad::GFP; Pnr-Gal4 (A), 

Ubi-Ecad::GFP; Pnr-Gal4/UAS-Dronc-RNAi (B), and Ecad::GFP; Pnr-Gal4/UAS-

Duox-RNAi. Scale bars: 10 µm. 
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Fig. S8 Knockdown of Myo1D does not affect closing speed 

(A-B) Snapshots from movie, z-projections of confocal stacks of the pupal notum of a 

live fly expressing Sqh::GFP. The shrinkage of the actin ring was monitored. AA stands 

for after ablation. (C) Area of the actin ring from AA 0.5 hr to AA 4.0 hr and (D) at 2.5 

hr (Control: 10 nota, versus Myo1D-RNAi: 6 nota). The initial area of the actin ring at 

AA 0.5 hr was set at 100%. P value was calculated using an unpaired one-tailed 

Student’s t test. n.s., not significant. The anterior-to-posterior axes of all pupae are 

oriented towards the left. Genotypes: Sqh::GFP;Pnr-Gal4  (A,C-D), and Sqh::GFP; 

Pnr-Gal4/UAS-Myo1D-RNAi (B-D). Scale bars: 10 µm. 
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Fig. S9 The GstD-GFP signal near the midline 

(A-B) Images of z-projections of confocal stacks of the pupal notum of a live fly 

expressing GstD-GFP. The GstD-GFP signal at 15 hr APF was attenuated by 

overexpression of Catalase under the control of Pnr-Gal4. The anterior-to-posterior 

axes of all pupae are oriented towards the left. Genotypes: GstD-GFP; Pnr-Gal4 (A), 

and GstD-GFP/UAS-Catalase; Pnr-Gal4 (B). Scale bars: 10 µm. 
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Movie 1. Spatio-temporal caspase activation during wound 

closure (Ubi-Ecad::GFP::GFP/CaspaseTracker; UAS-mCherrynls) 
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Movie 2. Spatio-restricted caspase activation during wound closure 

(Ubi-Ecad::GFP::GFP/CaspaseTracker; UAS-mCherrynls) 
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