
20

25

30

35

40

45

Time, (mins)
0 15 205 10

C
ap

illa
ry

 H
ei

gh
t, 

(m
m

)

a

b c

0.5 dyn/cm2

1 dyn/cm2

0 200 400 600 800 1000
P  (Pa)2

0
200
400
600
800

1000
1200

P 
   

   
  (

Pa
)

ap
ic

al

Expt. 0.5 dyn/cm2

Expt. 1 dyn/cm2

2Simultn 1 dyn/cm
Simultn 0.5 dyn/cm2

PDMS block Micro-fluidic channel

Porous 
membrane

Micro-patterned layer

Assemble 
and cure

Fluid flow on 
top of epithelium

Cell monolayer MembraneGlass base

d e

2

3

1

0

2

10

8

6

4Pr
es

su
re

, (
Pa

)

f

g

h

i

0

-0.5

-1

0.5

1

0

2

8

6

4
Fl

ui
d 

ve
lo

ci
ty

 (x
10

   
m

/s
ec

)
-3

Sh
ea

r s
tre

ss
 (d

yn
/c

m
   

)
2

X

Y

Z

Fluid velocity, v

Shear Stress, ζxy

P

v

A
B

A
B

A
B

ζxy

0

5

10

15

Pr
es

su
re

, (
Pa

)

Apical domain
Basal domain

Porous membrane

0 1 2 3

Extended Data Figure 1


