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Fig. S1. ERK-FRET images during embryogenesis. Control embryos (A,C,E,G). Rhomboid mutant 

(B,D,F,H) embryos. The asterisk indicates a mitotic cell cluster with high FRET signal reflecting the 

CDK1 activity independent of rhomboid. (D). Asterisks indicate mitotic cells with FRET activity induced 

by Cdk1. I, I’. ERK-FRET image (I) and an overlay of perivitelline dye (I’) in stage 10 embryos.  

Asterisks indicate mitotic cell clusters that detach from the vitelline membrane.
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Fig. S2. Patterns of mitotic cells and E-cadherin localization. 

A, B. Mitotic cell marker phosphorylated histone H3 staining of control (A) and EGFR mutant (B) 
cells in the head. Closed arrowhead indicate the cluster of apically extruded cells. C, D. E-cadherin 
localization around the invagination site of the salivary gland. Control embryo (C). EGFR mutant 
embryo (D). Yellow dot shows the gaps of the junctional E-cadherin localization. N=4 for each 
genotype. ML: ventral midline. 
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Fig. S3. Detachment of epidermis from the vitelline membrane by wounding.
A, B. X-Y and X-Z sections of the region near the wound site. The x-z section of the double 
horizontal line is shown. A. Immediately after laser wounding. The cells were attached to the 
vitelline membrane. B. 60 min later, a large gap appeared. The gap was observed 5 min after 
wounding and gradually increased in size. C-F. Cross-sectional views of wounded regions of the 
control (C, E) and EGFR mutant (D, F) 60 min after wounding. Note in enlarged views (E, F) that 
apical Par6-GFP was maintained in the control (E), but lost in the mutant (F). Related to Fig.s 6 
E, F, and movie S7. Cross marks; wounded site.

Table S1. Key resource table 

Click here to download Table S1
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Movie 1. ERK-FRET imaging of embryos injected with a fluorescent tracer (rhodamine dextran) 
in the perivitelline space. Related to Fig. 1D-G. Time (t) = 0 was set at the time of tracheal 
invagination of T1 segment. 

Movie 2. Tissue collapse phenotype of the EGFR mutant. Imaging was started in the late stage 
10. Time t = 0 was set at the time of full opening of the tracheal pit at T2. Related to Fig. 2D, E.
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Movie 3. Apical cell extrusion in the EGFR mutant head. The time to the first apically extruded 
cell was set as t = 0. This cell was tracked by adjusting the positions of the x-z and y-z slices. 
Related to Fig. 3G.  

Movie 4. Apical cell extrusion at the salivary gland invagination site of EGFR mutants. Ventral 
views of the head and thoracic regions of the two embryos were obtained. Time t = 0 was set at 
the beginning of invagination. Related to Fig. 4F, G.  
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Movie 5. ERK FRET activity in a tissue explant from stage 11 embryo. The FRET activity 
in the tracheal invagination site was maintained after devitellinization. Related to Fig. 5E.  

Movie 6. Tissue explant experiment. Tissue fragments of the control and EGFR mutant, 
removed from the vitelline membrane, and cultured in vitro, were imaged. Related to Fig. 5G.  
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Movie 7. Responses of myosin (myosin light chain GFP) and ERK signaling (ERK-
FRET) to laser-induced wounding in control embryos. Related to Fig. 6D.  

Movie 8. Laser-induced wounding in EGFR-mutant embryos. Embryos at stage 12 prior to 
tissue collapse in the thorax were chosen for the experiment. Related to Fig. 6E, F.  
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