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Fig.S1.	Probability	of	SLGFP	and	SLdsRed	infecPons	at	different	Pme-points	aUer	the	beginning	of	
cell	challenge	(t=0)	between	single	(control)	or	sequenPal	infecPons.		



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

P(I 2
| n

oI 1
)

P(I 2
| I 1

)

P(I 2
| n

oI 1
)

P(I 2
| I 1

)

P(I 2
| n

oI 1
)

P(I 2
| I 1

)
0.00

0.05

0.10

0.15

0.20

P
ro

ba
bi

lit
y 

of
 in

fe
ct

io
n

Δt=1h
Exp 1 Exp 2 Exp 3

* *****

P(I 2
| n

oI 1
)

P(I 2
| I 1

)

P(I 2
| n

oI 1
)

P(I 2
| I 1

)

P(I 2
| n

oI 1
)

P(I 2
| I 1

)
0.00

0.05

0.10

0.15

0.20

P
ro

ba
bi

lit
y 

of
 in

fe
ct

io
n

* ** **

Exp 1 Exp 2 Exp 3

Δt=2h

P(I 2
| n

oI 1
)

P(I 2
| I 1

)

P(I 2
| n

oI 1
)

P(I 2
| I 1

)

P(I 2
| n

oI 1
)

P(I 2
| I 1

)
0.00

0.05

0.10

0.15

0.20

P
ro

ba
bi

lit
y 

of
 in

fe
ct

io
n

** * *

Exp 1 Exp 2 Exp 3

Δt=3h

P(I 2
| n

oI 1
) 1

h

P(I 2
| I 1

) 1
h

P(I 2
| n

oI 1
) 2

h

P(I 2
| I 1

) 2
h

P(I 2
| n

oI 1
) 3

h

P(I 2
| I 1

) 3
h

0.00

0.05

0.10

0.15

0.20

P
ro

ba
bi

lit
y 

of
 in

fe
ct

io
n

*** *** ***

ns ns

ns

nsns

*

Average of each timepoint

A B 

C D 

Fig.S2.	A.B.C.	 Detailed	 depicPon	 of	 the	 condiPonal	 probability	 of	 infecPon	 for	 two	 different	
populaPons	during	 sequenPal	 infecPon	with	 a	delay	of	 1	 h	 (A),	 2	 h	 (B)	 and	3	h	 (C)	 for	 each	
independent	experiment	with	3	replicates	per	experiment.	P-values	were	obtained	aUer	paired	
t-test.	D.	RepresentaPon	of	the	results	from	A,	B	and	C	aUer	averaging	them	for	each	delay.	P-
values	were	obtained	aUer	paired	t-test.	The	P-values	in	black	resulted	from	a	t-test	comparing	
P(I2	|	I1)	and	P(I2|	noI1).	The	P-values	in	red	resulted	from	a	t-test	comparing	P(I2|	noI1)	for	1	h	
versus	2	h	and	2	h	versus	3	h.	The	P-values	in	green	resulted	from	a	t-test	comparing	P(I2|	I1)	
for	1	h	versus	2	h	and	2	h	versus	3	h.		



Fig.S3.	Vulnerability	scores	for	the	inverted	infecPons	compared	to	Fig.2C	(SLdsRed	before	SLGFP)	
with	a	delay	of	1,	2	and	3	h	between	 infecPons.	The	 red	 line	corresponds	 to	P(I2	 |	 I1)=P(I2	 |	
noI1)=1	 indicaPng	 the	 independence	 of	 the	 infecPons	 I2	 and	 I1.	 Values	 above	 the	 red	 line	
correspond	to	P(I2	|	I1)	>P(I2	|	noI1)	indicaPng	a	cooperaPon	between	infecPons.	Values	below	
the	red	 line	correspond	to	P(I2	|	 I1)	<P(I2	|	noI1)	 indicaPng	a	compePPon	between	 infecPons.	
Results	 were	 obtained	 from	 3	 independent	 experiments	 per	 Pme-point,	 and	 P-values	 were	
obtained	aUer	unpaired	t-test.		
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Fig.S4.	Vulnerability	score	as	a	funcPon	of	the	number	of	 intracellular	bacteria	resulPng	from	
the	1st	 infecPon	with	a	delay	of	1,	 2	 and	3	h	between	 the	 infecPons.	Results	were	obtained	
from	3	independent	experiments	per	Pme-point.		
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C.	

HeLa	

Caco-2	

Fig.S5.	 Cell	 parameter	 correlaPons.	 A.	 IllustraPon	 of	 Icy	 cell	 segmentaPon	 using	 Ac&ve	
Contours	 (see	 Materials	 and	 Methods	 for	 plugins	 detail).	 B-C.	 Table	 of	 the	 correlaPons	
between	the	different	cell	parameters	for	HeLa	(B)	and	Caco-2	(C)	cells.		

A.	



HeLa 

Fig.S6.	Scaber	plot	and	heat-map	of	the	different	cell	parameters	studied	in	HeLa	cells	model	
allowing	 to	 evaluate	 the	 relaPon	between	 these	parameters.	Grey	 histograms	 represent	 the	
distribuPon	of	the	verPcal	axe	parameter	in	the	enPre	cell	populaPon.		



Caco-2 

Fig.S7.	Scaber	plot	and	heat-map	of	the	different	cell	parameters	studied	in	Caco-2	cells	model	
allowing	to	evaluate	the	relaPon	between	these	parameters.	Grey	histograms	represent	the	
distribuPon	of	the	parameter	in	the	enPre	cell	populaPon.	



Fig.S8.	InvesPgaPon	of	the	impact	of	the	first	infecPon	on	the	morphological	and	local	cellular	
parameters.	 We	 selected	 the	 cell	 perimeter	 as	 a	 parameter	 associated	 with	 HeLa	 cell	
vulnerability,	 and	 the	 cell	 circularity	 as	 another	 that	 was	 not	 associated	 such	 that	 both	
parameters	 correlate	 together	 (correlaPon	 coefficient:	 -0.68).	 	We	 show	 the	 distribuPon	 of	
perimeter	values	for	given	values	of	circularity	in	infected	or	non-infected	cells.	The	values	for	
circularity	are	divided	 in	11	bins	containing	the	same	number	of	cells,	and	the	values	for	the	
perimeter	 is	average	 for	each	circularity	bin.	This	analysis	was	performed	on	 the	 full	dataset	
(more	 than	115	000	 cells).	 The	 comparison	of	 the	perimeter	of	 infected	versus	non-infected	
cells	 for	 groups	 of	 different	 circularity	 did	 not	 show	 any	 significant	 difference.	 The	 cell	
parameters	associated	with	cell	vulnerability	are	not	induced	by	infecPon.		



0.0
2

0.0
4

0.0
6

0.0
8

0.1
0

0.1
2

0.1
4

0.1
6

0.1
8

0.2
0

0.2
2

0.2
4

0.2
6

0.2
8

0.3
0

0

5

10

15

20

25

HeLa - infected cells

Probability of Infection (Prediction)

%
 C

el
ls

>0.30

0.0
2

0.0
4

0.0
6

0.0
8

0.1
0

0.1
2

0.1
4

0.1
6

0.1
8

0.2
0

0.2
2

0.2
4

0.2
6

0.2
8

0.3
0

0

10

20

30

40

50

HeLa - Non infected cells

Probability of Infection (Prediction)

%
 C

el
ls

>0.30

0.0
2

0.0
4

0.0
6

0.0
8

0.1
0

0.1
2

0.1
4

0.1
6

0.1
8

0.2
0

0.2
2

0.2
4

0.2
6

0.2
8

0.3
0

0

10

20

30

40

50
HeLa

Probability of Infection (Prediction)

%
 C

el
ls

>0.30

Infected cells
Non infected cells

0.0
0
0.0

2
0.0

4
0.0

6
0.0

8
0.1

0
0.1

2
0.1

4
0.1

6
0.1

8
0.2

0
0.2

2
0.2

4
0.2

6
0.2

8
0.3

0
0.3

2
0.3

4
0.3

6
0.3

8
0.4

0
0.4

2
0.4

4
0.4

6
0.4

8
0.5

0
0

5

10

15

20
Caco-2 - infected cells

Probability of Infection (Prediction)

%
 C

el
ls

>0.50

0.0
0
0.0

2
0.0

4
0.0

6
0.0

8
0.1

0
0.1

2
0.1

4
0.1

6
0.1

8
0.2

0
0.2

2
0.2

4
0.2

6
0.2

8
0.3

0
0.3

2
0.3

4
0.3

6
0.3

8
0.4

0
0.4

2
0.4

4
0.4

6
0.4

8
0.5

0
0

10

20

30

40
Caco-2 - Non infected cells

Probability of Infection (Prediction)

%
 C

el
ls

>0.50

0.0
0
0.0

2
0.0

4
0.0

6
0.0

8
0.1

0
0.1

2
0.1

4
0.1

6
0.1

8
0.2

0
0.2

2
0.2

4
0.2

6
0.2

8
0.3

0
0.3

2
0.3

4
0.3

6
0.3

8
0.4

0
0.4

2
0.4

4
0.4

6
0.4

8
0.5

0
0

10

20

30

40
Caco-2

Probability of Infection (Prediction)

%
 C

el
ls

>0.50

Infected cells
Non infected cells

A.	

C.	 D.	

F.	E.	

B.	

Fig.S9.	DistribuPon	of	the	predicted	probability	of	infecPon	at	single-cell	level	for	infected	and	
non	infected	cells.	A-C-E.	HeLa	cells.	B-D-F.	Caco-2	cells.		
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Fig.S10.	 IllustraPon	 of	 FACS	 acquisiPon	 and	 data	 processing.	 A-B.	 Heat	 map	 of	 Filipin	
fluorescence	 as	measure	 of	 the	 host	 cholesterol	 level	 (horizontal	 axe)	 and	GFP	fluorescence	
represenPng	 Salmonella-GFP	 infecPon	 (verPcal	 axe).	 The	 dials	 [Q1,Q2]	 and	 [Q3,Q4]		
correspond	 to	 the	 non-infected	 (A)	 and	 the	 infected	 cells	 respecPvely	 (B).	 C.	 Raw	 data	
obtained	aUer	binning	of	the	total	cell	populaPon	in	5	categories	of	cholesterol	level	(from	the	
lowest	 to	 the	 highest)	 containing	 approximately	 the	 same	 number	 of	 cell	 (column	 1	 to	 4).	
CondiPonal	 probability	 of	 infecPon	 for	 each	 category	 of	 cholesterol	 level	 based	 on	 the	 raw	
data	 (5th	 column).	 D.	 RepresentaPon	 of	 the	 condiPonal	 probability	 of	 infecPon	 for	 each	
category	of	cholesterol	level.		

P(inf	|	Chol.	level)	



Table.S1.	Model	 coefficient	 values	 for	 HeLa	 cells	 with	 the	 corresponding	 standard	 error	 for	
each	 cell	 parameter.	 Difference	 of	 log-likelihood	 obtained	 aUer	 subtracPon	 of	 the	 log-
likelihood	of	 the	model	 including	 all	 parameters	 from	 the	 log-likelihood	of	 a	model	 ignoring	
one	 parameter	 (see	 graphic	 representaPon	 in	 Fig.5B).	 The	 presented	 values	 were	 averaged	
with	 the	 values	 obtained	 over	 100	 training/tesPng	 circles	 for	 each	 model.	 P-values	 were	
obtained	aUer	paired	t-test.		



Table.S2.	Model	coefficient	values	 for	Caco-2	cells	with	the	corresponding	standard	error	 for	
each	 cell	 parameter.	 Difference	 of	 log-likelihood	 obtained	 aUer	 subtracPon	 of	 the	 log-
likelihood	of	 the	model	 including	 all	 parameters	 from	 the	 log-likelihood	of	 a	model	 ignoring	
one	 parameter	 (see	 graphic	 representaPon	 in	 Fig.5B).	 The	 presented	 values	 were	 averaged	
with	 the	 values	 obtained	 over	 100	 training/tesPng	 circles	 for	 each	 model.	 P-values	 were	
obtained	aUer	paired	t-test.		



S/ll	 image	 -	Movie.S1.	 (see	MovieS1.avi	 file)	Ruffle	 appearance	 and	 disappearance	
aUer	entry	of	single	salmonellae	in	a	host	cell.	Time	intervals	between	the	frames	are	
3	min.	The	green	channel	 corresponds	 to	acPn-GFP	 transfected	cells	and	shows	 the	
membrane	ruffles.	The	red	channel	shows	salmonellae	SLdsRed.		



S/ll	 image	 -	Movie.S2.	 (see	MovieS2.avi	file)	Ruffle	appearance	and	disappearance	
aUer	entry	of	mulPple	salmonellae	in	a	host	cell.	Time	intervals	between	the	frames	
are	3	min.	The	green	channel	corresponds	to	acPn-GFP	transfected	cells	and	shows	
the	membrane	ruffles.	The	red	channel	shows	salmonellae	SLdsRed.	


