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Figure S1. Recruitment of Rasip1 and Podxl1 during the patch-to-ring transiLon, related to Figure 1 
(A and B) Time lapses showing the recruitment of Rasip1 to the junc<onal patches and nascent junc<onal rings. 
Rasip1 translocated to the periphery of the junc<onal patches. White arrowheads label Cdh5 whilst white arrows 
label Rasip1.     
(C and D) An<body staining of ZO-1 and Podxl at junc<onal patches (C) or nascent junc<onal rings (D). White 
arrowheads label the junc<onal patches whilst white arrows label the nascent junc<onal rings formed by 
anastomosis.  Consistent observa<ons in 12 samples from 3 independent experiments. 
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(E) Time lapses showing the recruitment of GFP-Podxl to the apical compartments together with Rasip1-
scarlet-I. (E’) Intensities of Rasip1-Scarlet-I and GFP-Podxl along the dashed lines in (E).   
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Figure S2. Cdh5 clusters detach from juncLons and move towards the apical compartments in rasip1ubs28 

mutants, related to Figure 3 
(A) Time lapses of Cdh5-Venus in WT embryos and rasip1ubs28 mutants. The junc<onal patches transited into rings 
transiently but collapsed soon in rasip1ubs28 mutants.  (A’) Temporal profiles of the Cdh5 boundary-to-apical ra<o 
in WT embryos and rasip1ubs28 mutants in (A). Mutant 1: middle panel of (A); Mutant 2: boRom panel of (A). 
Consistent observations in 35 samples from 5 independent experiments. Source data are provided as a 
Source Data file. 
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Figure S3.  Dynamics of Cdh5 measured by photo-conversion and PIV, related to Figure 4 
(A and A’) Diagram and <me-lapse of photo-conversion on the junc<onal ring between <p and stalk cells in 
rasip1ubs28 mutants. Photo-conversion was performed before the degenera<on of the junc<onal ring into 
re<culated junc<ons. White arrowheads label newly incorporated green Cdh5-mClav at the boundaries. White 
arrows label the Cdh5 clusters moving towards the apical compartment.   
(B)Time lapse of Cdh5-Venus in rasip1ubs28 mutants and corresponding quiver plots generated by PIV showing 
different paRerns of Cdh5 rearrangement at the apical compartments.  
  



 7 

 
 

 
Figure S4. Rearrangement of Myl9 and Cdh5, related to Figure 5 
(A)Time lapses of Cdh5-Venus and Myl9b-mCherry showing the rearrangement of Myl9b through the patch-to-
ring transi<on. White arrowheads label Myl9b clusters whilst white arrows label Cdh5 patches. (A’) Automa<c 
thresholding of Myl9b-mCherry and Cdh5-Venus in (A). Consistent results were observed in 6 samples. 
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Figure S5. Rasip1 reporters rescued the apical clearance defects and displayed a similar paXern of localizaLon 
compared to anLbody staining, related to Figure 6 
(A and B) Expression of Rasip1-scarlet-I under fli1a promoter rescued the apical clearance phenotype in 
rasip1ubs28 mutants. White arrows label the opened junc<onal rings with the expression of Rasip1-scarlet-I. 
White arrowheads label the unopened or re<culated junc<ons in the absence of Rasip1-scarlet-I in rasip1ubs28 

mutants.  
(B) Quan<fica<on of the boundary-to-apical ra<o of the average Cdh5 intensity (WT: n=28 cells from 8 
embryos; rasip1ubs28: n=37 cells from 11 embryos; rasip1ubs28 +Rasip1-scarlet-I: n=22 cells from 6 embryos). 
Data are presented as mean ± SD. 2-tailed unpaired t-test. 
(C) Quan<fica<on of the boundary-to-apical ra<o of the total amount of Rasip1 in each compartment based on 
Rasip1 an<body or the Rasip1 live reporter. N.s., not significant, 2-tailed unpaired t-test. Source data are 
provided as a Source Data file. 
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Figure S6. Persisted enrichment of Myl9a and acLn in rasip1 mutants, related to Figure 6 
(A and B) Persisted excessive enrichment of Myl9a-GFP at junc<ons (A) or within the apical compartments (B) in 
rasip1ubs28 mutants labelled with white arrowheads. Consistent observa<ons in 14 samples from 5 independent 
experiments. 
(C) UCHD labeled ac<n primarily localized along junc<ons in wild-type embryos.   
(D) Excessive enrichment of UCHD-labeled ac<n at the apical compartments of rasip1ubs28 mutants, indicated by 
white arrowheads. Consistent observa<ons in 9 samples from 3 independent experiments. 
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Figure S7. InhibiLon of ROCK alleviates the ectopic apical Cdh5 in rasip1ubs28 mutants, related to Figure 7 
(A) Cdh5-Venus at 20 minutes and 80 minutes ager 1% DMSO or Y-27632(75 μM) treatment in rasip1ubs28 mutants. 
Red arrowheads exhibit the same junc<ons at 20 minutes and 80 minutes ager drug treatment. 
(B) Cdh5-Venus at 20 minutes and 80 minutes ager 1% DMSO or Y-27632(75 μM) treatment in WT embryos. Red 
arrowheads exhibit the same junc<ons at 20 minutes and 80 minutes ager drug treatment. 
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Figure S8. AcLvaLon of contracLlity under Rock1-Scarlet-I-Podxl1 and opto-RhoA-Cherry, related to Figure 7 
(A) Wild-type embryos with the expression of Cdh5-Venus, Myl9a-GFP and N-Rock1-Scarlet-I-Podxl1. White 
arrows label enriched Myl9a-GFP and re<culated junc<ons at the apical compartments under expression of N-
Rock1-Scarlet-I-Podxl1. 
(B) Ac<va<on of opto-RhoA induced Myl9a-GFP enrichment. White arrows label the colocalized Myl9a and 
opto-RhoA-Cherry clusters. White dashed lines label the region to be ac<vated by blue laser.   
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Figure S9. AcLvaLon of opto-RhoA-GFP indcues recruitment of Rasip1, related to Figure 8 
(A and B) Ac<va<on of opto-RhoA induced Rasip1-Scarlet-I enrichment towards the opto-RhoA-GFP clusters. 
White arrows indicate the colocalized Rasip1-scarlet-I and opto-RhoA-GFP clusters. 
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Figure S10. Tri-channels imaging of Rasip1, Myl9a and Cdh5, related to Figure 9 
(A) Time lapse of three-color live imaging showing the rearrangement of Cdh5, Myl9a and Rasip1 during de 
novo lumen formation. (A’) Automatic thresholding and diagrams showing the localization of Myl9a and 
Rasip1 clusters. (A’’) Automatic thresholding and diagrams showing the localization of Myl9a and Cdh5 
clusters. (A’’’) Graphic diagrams showing the segregation between Cdh5, Myl9a and Rasip1 during de novo 
lumen formation.  
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Figure S11. Test of possible crosstalk during live imaging of Myl9a-eGFP and Cdh5-Venus, related to Method 
(A) Dual-channel live imaging of embryos expressing only Myl9a-GFP. GFP was excited by 514 nm laser and 
detected at the range between 496 nm and 513 nm. Venus was excited by 514 nm laser and detected at the 
range between 530 nm and 555 nm. 
(B) Dual-channel live imaging of embryos expressing only Cdh5-Venus. 
 
 
 


