
Supplementary Material

SUPPLEMENTARY MOVIE CAPTION

MOVIE S1 | Traction force microscopy on MDCK cells residing on soft or stiff matrices. Columns
show: the phase contrast image of host MDCK cells (left), the cell-matrix deformations that cells impart
onto their matrix (color indicates deformation magnitude in µm, middle) and the traction stresses (color
indicates stress magnitude in Pa, right) exerted by the cells on their matrix. Scale bar and corresponding
time are both indicated. Upper and lower rows refer to cells residing on a soft 3 kPa and a stiff 35 kPa
hydrogel, respectively.
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Suppl. Figure 1

FIGURE S1 | Number of epithelial cell nuclei and migration speed is similar irrespective of ECM stiffness. 
(A) Boxplot of the number of nuclei in the whole field of view for the TFM recordings performed for MDCK cells
 residing on soft 3 kPa hydrogels (N=9 recordings) and stiff 35 kPa hydrogels (N=8 recordings). Same color points 
correspond to recordings performed the same day on different wells. Mean +/-SD is shown. Wilcoxon Rank Sum 
test reveals no significant difference (ns). (B) Boxplot of the mean speed of cell nuclei in the whole field of view 
for the TFM recordings performed for MDCK cells residing on soft 3 kPa hydrogels (N=9 recordings) and stiff 
35 kPa hydrogels (N=8 recordings). Same color points correspond to recordings performed the same day on different 
wells. Mean +/- SD is shown. Wilcoxon Rank Sum test reveals no significant difference (ns). Related to Figure 2.



Suppl. Figure 2

FIGURE S2 | In silico cells impart increased ECM displacements and exert reduced traction stresses when 
residing on softer as opposed to stiffer ECM. (A) Plot showing magnitude of maximum cell displacement 
(Umax, y-axis) versus ECM stiffness (x-axis) for in silico cells in monolayer in non-infected settings. Umax values are 
normalized relative to Umax for cells residing on soft 3 kPa ECM. (B) Plot showing magnitude of maximum traction 
stress (tmax, y-axis) versus ECM stiffness (x-axis) for in silico cells in monolayer in non-infected settings. tmax values are 
normalized relative to tmax for cells residing on soft 3 kPa ECM.

0 10 20 30 40 50
0

0.2

0.4

0.6

0.8

11

0.8

0.6

0.4

0.2

0

1.3

1.2

1.1

1

0.9

0.8
0 10 20 30 40 50

0

0.2

0.4

0.6

0.8

1

§ 
0403020 01 2x106

ECM stiffness (kPa)   
   

N
or

m
. E

C
M

 d
is

pl
ac

em
en

t 
U

m
ax

 m
ag

ni
tu

de
 (-

)

0403020 01 2x106

ECM stiffness (kPa)   
   

N
or

m
al

iz
ed

 tr
ac

tio
n 

st
re

ss
  

t m
ax

 m
ag

ni
tu

de
 (-

)

0 10 20 30 40 50
0.8

0.9

1

1.1

1.2

1.3

1.4

0 10 20 30 40 50
0.8

0.9

1

1.1

1.2

1.3

1.4

§ 

A B





CB

Soft, 3 kPa Stiff, 35 kPa Glass, 2 GPa

0

2x104

4x104

6x104

A
re

a
 o

f 
in

fe
c
ti
o
n
 f
o
c
u
s
 (

µ
m

2
)

0

2x107

4x107

6x107

In
te

g
ra

l 
o
f 
L.

m
. f

lu
o
re

s
c
e
n
c
e
 i
n
te

n
s
it
y

*

**
ns

Soft, 

3 kPa

Stiff, 

35 kPa

Glass, 

2 GPa

Suppl. Figure 4
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FIGURE S4 | Enhanced infection mounding observed in cells residing on stiffer matrices is accompanied by decreased 
bacterial spread through the basal cell monolayer. (A) Representative examples of infection foci for cells residing on soft 
3 kPa hydrogels, stiff 35 kPa hydrogels or glass. First row shows the unprocessed image of the bacterial fluorescence. Second 
row shows the normalized image so that intensities range from 0 to 1 together with the contour of the infection  focus (red). 
6FDOH�EDU����ȝP��(B-C)�%R[SORW�RI�WKH�DUHD��ȝP���RI�WKH�LQIHFWLRQ�IRFXV��%��DQG�RI�WKH�LQWHJUDO�RI�WKH��EDFWHULDO�IOXRUHVFHQFH�
within the focus (C) on cells residing on soft 3kPa hydrogels, stiff 35 kPa hydrogels or glass. Wilcoxon Rank Sum test: 
** p<0.01, * p<0.05, ns: non-significant. Related to Figure 7.


