
PGE2 is a direct and robust mediator of anion/fluid secretion by human intestinal 

epithelial cells. 
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Supplementary Movie S1. Time-lapse imaging of a jejunal organoid swelling induced 

by forskolin (10-5 M) for up to 60 min at 10 days after passage. Scale bar: 1000 μm. 

 

Supplementary Movie S2. Time-lapse imaging of a jejunal organoid swelling induced 

by forskolin (10-6 M) for up to 360 min at the next day of passage. Scale bar: 100 μm. 

 

Supplementary Movie S3. Time-lapse imaging of a jejunal organoid swelling induced 

by PGE2 (10-6 M) at 3 days after passage. Scale bar: 100 μm. 

 

Supplementary Movie S4. Time-lapse imaging of a jejunal organoid swelling induced 

by VIP (10-6 M) at 3 days after passage. Scale bar: 100 μm. 

 

Supplementary Movie S5. Time-lapse imaging of a jejunal organoid swelling induced 

by ACh (10-3 M) at 3 days after passage. Scale bar: 100 μm. 

 

Supplementary Movie S6. Time-lapse imaging of a jejunal organoid swelling induced 

by Histamine (10-3 M) at 3 days after passage. Scale bar: 100 μm. 

 

Supplementary Movie S7. Time-lapse imaging of a jejunal organoid swelling induced 

by Serotonin (10-3 M) at 3 days after passage. Scale bar: 100 μm. 

 

Supplementary Movie S8. Time-lapse imaging of a jejunal organoid swelling induced 

by Bradykinin (10-5 M) at 3 days after passage. Scale bar: 100 μm. 

 
  



Supplementary Table S1. Details of the image analysis settings 

Parameters Function 
Recipe settings 

Adjusted 
value 

Default 
value 

Range of 
adjustment 

Allowable 
object’s maximum 

area (%) 

Maximum size of the object 
relative to the well size. 25 40 0.1-100 

Debris 
threshold (%) 

Threshold to delete an object as 
a debris, judged by the 
difference in intensity relative 
to the background. 

25 100 0-100  

Compactness 
upper limit 

Threshold to delete an object 
whose value of 
circumference2 /（4π x Area）
is above the set number. 

200 300 0-500 

Edge detection 
Select to use the edge detection 
mode or not. (Also “Include 
high light area” is set to “on”) 

On Off On or Off 

Edge 
candidate 

Edge intensity below this value 
is ignored. 20 Off Off or 

1-120 
Edge 

threshold 
Edge intensity over this value is 
recognized as the true edge. 75 Off Off or 

0-120 
Object edge 
smoothing 

Select to use smoothing of the 
edge mode or not.  On Off On or Off 

Spheroid size 
lower limit 

(μm2) 

Minimum area size of an 
organoid that should be 
subjected to analysis. 

1500 0  

Spheroid size 
upper limit 

(μm2) 

Maximum area size of an 
organoid that should be 
subjected to analysis. 

2400000  2147483647  

Spheroid 
volume lower 

limit 

Minimum suspected volume 
size of an organoid that should 
be subjected to analysis. 

0 0  

Spheroid 
volume upper 

limit 

Maximum suspected volume 
size of an organoid that should 
be subjected to analysis. 

2400000 2147483647  

Circularity 
lower limit (%) 

Object whose value of  
（4π x Area）/ circumference2 
is lower than the set limit is 
ignored.  

45 0 0-100 

Sharpness 
lower limit 

Object with a sharpness value 
below the set limit is ignored. 0 1 0-100 

Spheroid density 
upper limit 

Maximum mean optical density 
value of the subject organoids. 30 300 0-400 



Supplementary Table S2 

Composition of normal, Cl--free, and HCO3
--supplemented Cl--free Ringer’s 

solutions 
 

 
Ringer’s solution 

Cl--free  

Ringer’s solution 

HCO3
--supplemented  

Cl--free Ringer’s solution 

NaCl 122 mM None None 

MgCl2 1.2 mM None None 

CaCl2 1.2 mM None None 

K2HPO4 2.4 mM 2.4 mM 2.4 mM 

KH2PO4 0.6 mM 0.6 mM 0.6 mM 

HEPES 20 mM 20 mM None 

Glucose 10 mM 10 mM 10 mM 

Na gluconate None 122 mM 122 mM 

Mg gluconate None 1.2 mM 1.2 mM 

Ca gluconate None 4 mM 4 mM 

NaHCO3 None None 20 mM 

pH 7.3 7.3 7.3 
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