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Supplementary	figure	S1.	In	PTPN2-LysMCre	mice,	PTPN2	
expression	is	mainly	reduced	in	macrophages	and	monocytes	
but	not	in	granulocytes.	8-12	week	old	PTPN2-LysMCre	(LysM)	
mice	and	their	Ptpn2fl/fl	liMermates	(fl/fl)	were	infected	with	
5x108	CFU	C.	roden4um.	Colonic	lamina	propria	cells	were	
isolated	7	days	post	infecRon,	and	the	indicated	immune	cell	
populaRon	sorted	to	analyze	Ptpn2	mRNA	expression.	Each	dot	
represents	values	from	an	individual	mouse,	**	=	p<0.01.	
Related	to	main	figure	1		
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Supplementary	Figure	S2.	Increased	type	1	immune	response.	8-12	week	old	PTPN2-LysMCre	
(LysM)	mice	and	their	Ptpn2fl/fl	liLermates	(WT)	were	infected	with	5x108	CFU	C.	roden1um.		Colon	
lamina	propria	cells	were	analyzed	for	the	abundance	of	A)	macrophages	(life,	CD45+,	CD3-,	B220-,	
CD11b+,	F4/8’+,	CD64+	cells),	and	M1	(CD86high,	CD206low)	and	M2	(CD86low,CD206high)	
macrophage	subsets;	and	B)	abundance	of	Th1	(life	CD45+,	CD3+,	IFN-g+	cells),	Th17	(life	CD45+,	
CD3+,	IL-17+	cells),	Th2	(life	CD45+,	CD3+,	GATA3+	cells)	or	Treg	(life	CD45+,	CD3+,	FoxP3+	cells).	
Each	dot	represents	an	individual	mouse,	*	=	p<0.05,	**	=	0.01.	Related	to	main	figures	1-2.		
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Supplementary	figure	S3.	A)	8-12	week	old	PTPN2-LysMCre	(LysM)	mice	and	
their	Ptpn2fl/fl	liNermates	(fl)	were	infected	with	5x108	CFU	C.	roden1um.	IgG	
levels	in	the	serum	(leR)	and	in	colonic	7ssue	(right)	were	assessed	by	ELISA.	
Each	dot	represents	measurements	from	one	individual	mouse.	B)	Neutrophils	
were	isolated	from	the	blood	of	8-12	week	old	PTPN2-LysMCre	(LysM)	mice	and	
their	Ptpn2fl/fl	liNermates	(fl/fl;	leR	graph)	and	infected	with	C.	roden1um	at	an	
MOI	of	10.	ARer	3	h,	numbers	of	extracellular	and	intracellular	bacteria	was	
determined.	Each	dot	represents	average	values	of	triplicate	measurements	of	
cells	obtained	from	one	individual	mouse,	*	=	p<0.05		
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Supplementary	figure	S4.	A)	8-12	week	old	PTPN2-LysMCre	(LysM)	mice	and	their	Ptpn2fl/fl	
liNermates	(fl/fl)	were	infected	with	5x108	CFU	C.	roden1um	and	LPMC	isolated	on	day	14	post	
infecRon.	LPMCs	(all)	or	macrophage-depleted	LPMC	(depleted)	from	the	same	mouse	were	cultured	
overnight	and	supernatant	analyzed	by	ELISA	for	IL-22	levels.	B)	Granulocytes	were	isolated	from	WT	
and	Ptpn2-KO	mice	and	106	cells	were	cultured	overnight	prior	to	analysis	for	IL-22	in	the	
supernatant.	Related	to	main	Figure	2.		



0.0

0.5

1.0

1.5

2.0

	IL
-1
0R

2	
pr
ot
ei
n	
le
ve
l	

N
or
m
la
ize

d	
to
	b
-a
c9
n	

0

1

2

3

FIGURE	S5	

Epithelial	cells	

β-ac9n	

ΔIEC	-	 +	-	 +	
+TMX	-TMX	

A	

0

1

2

3

4

Pt
pn

2	
m
RN

A	
ex
pr
es
sio

n	
no

rm
al
ize

d	
to
	A
ct
b	

ΔIEC	-	 +	-	 +	
+TMX	-TMX	

-	 T	cells	 MΦ 
depleted	

Re
g3

g	
m
RN

A	
ex
pr
es
sio

n	
no

rm
al
ize

d	
to
	A
ct
b	

PTPN2fl/fl	
PTPN2-LysMCre	

B	

0

1

2

3

4

Il2
2r
1	
m
RN

A	
ex
pr
es
sio

n	
no

rm
al
ize

d	
to
	A
ct
b	

ΔIEC	-	 +	-	 +	
+TMX	-TMX	

C	

IL-10R2	

β-ac9n	

-	 +	-	 +	
fl/fl	

IL-22R1	

0.0

0.5

1.0

1.5

2.0

Il1
0r
2m

RN
A	
ex
pr
es
sio

n	
no

rm
al
ize

d	
to
	A
ct
b	

ΔIEC	-	 +	-	 +	
+TMX	-TMX	

D	

Granulo	

-	 +	
+TMX	

Organoids	

ΔIEC	

ΔIEC	

C.rod	

PTPN2	

0.0

0.5

1.0

1.5

2.0

PT
PN

2	
pr
ot
ei
n	
le
ve
ls	

no
rm

al
ize

d	
to
	β
-a
c9
n	

ΔIEC	-	 +	-	 +	
+TMX	-TMX	

-	 +	-	 +	
fl/fl	

-	 +	
+TMX	

ΔIEC	

ΔIEC	

C.rod	
0.0

0.5

1.0

1.5

Epithelial	cells	 Organoids	

Supplementary	figure	S5.	T	cells	and	macrophage-depleted	splenocytes	from	Ptpn2-LysMCre	mice	do	not	promote	Reg3g	mRNA	expression	in	
intesAnal	enteroids.	A)	Small	intes9nal	organoids	were	derived	from	the	small	intes9ne	of	naïve	Ptpn2DIEC	(VillinCre/ERT2+)	or	Ptpn2fl/fl	liXermates	
(VillinCre/ERT2-)	and	exposed	to	4-hydroxy	tamoxifen	for	48	h	to	induce	recombina9on.	Tamoxifen	was	removed	and	organoids	subcultured	for	3	
addi9onal	days	prior	to	analysis	of	PTPN2	protein	and	mRNA	expression.	B)	Small	intes9nal	enteroids	were	cultured	with	T	cells	from	Ptpn2-KO	mice	or	
macrophage	depleted	spleen	cells	from	PTPN2-LysMCre	(LysM)	mice	and	their	Ptpn2fl/fl	liXermates	for	24	h	and	analyzed	for	mRNA	expression	of	Reg3g.	
C+D)	5-8	week	old	Ptpn2DIEC	(DIEC)	mice	and	their	Ptpn2fl/fl	liXermates	(WT)	were	injected	with	1	mg/kg	tamoxifen	for	5	consecu9ve	days.	Four	weeks	
later,	the	mice	were	infected	with	5x108	CFU	C.	roden;um	and	14	days	post-infec9on	colon	9ssues	analyzed	for	Il22r1	mRNA	and	IL-22	protein	(C)	and	
IL-10r2	mRNA	and	IL-10R2	protein	(D)	levels.	Related	to	main	figure	3.		
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Supplementary	figure	S6.	Verifica;on	of	PTPN2	deple;on	
in	tamoxifen-treated	Ptpn2-VilCre	mice.	5-8	week	old	
Ptpn2DIEC	(DIEC)	mice	and	their	Ptpn2fl/fl	liKermates	(WT)	
were	injected	with	1	mg/kg	tamoxifen	for	5	consecu-ve	
days.	Four	weeks	later,	the	mice	were	infected	with	5x108	
CFU	C.	roden/um	and	A)	colonic	IECs,	or	B)	paraffin-fixed	
colon	pieces	analyzed	for	PTPN2	protein	expression	by	
Western	blot	(A)	or	immunhistochemistry	(B).	Related	to	
main	figure	4.	
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Supplementary	Figure	S7.	No	overt	effect	on	Type	1	immune	response	in	mice	lacking	PTPN2	in	
IECs.	5-8	week	old	Ptpn2DIEC/ERT	(DIEC)	mice	and	their	Ptpn2fl/fl	liNermates	(WT)	were	injected	with	
1	mg/kg	tamoxifen	for	5	consecuRve	days.	Four	weeks	later,	the	mice	were	infected	with	5x108	
CFU	C.	roden/um.	Colon	lamina	propria	cells	were	analyzed	for	the	abundance	of	A)	macrophages	
(life,	CD45+,	CD3-,	B220-,	CD11b+,	F4/8’+,	CD64+	cells),	and	M1	(CD86high,	CD206low)	and	M2	
(CD86low,CD206high)	macrophage	subsets;	and	B)	abundance	of	Th1	(life	CD45+,	CD3+,	IFN-g+	
cells),	Th17	(life	CD45+,	CD3+,	IL-17+	cells),	Th2	(life	CD45+,	CD3+,	GATA3+	cells)	or	Treg	(life	
CD45+,	CD3+,	FoxP3+	cells).	Each	dot	represents	an	individual	mouse,	*	=	p<0.05,	**	=	0.01.	
Related	to	main	figure	4.	
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Supplementary	figure	S8.	Supplementa1on	of	recombinant	IL-22	does	not	ameliorate	disease	in	Ptpn2-VilCre	
mice.	8-12	week	old	Ptpn2DIEC	(DIEC)	mice	and	their	Ptpn2fl/fl	liUermates	(WT)	were	infected	with	5x108	CFU	C.	
roden8um.	Recombinant	IL-22	(or	vehicle	control)	was	administered	twice	daily	star7ng	on	day	3	aZer	infec7on.	The	
graphs	show	A)	weight	development;	B)	disease	ac7vity;	and	mRNA	expression	of	C)	Reg3g	and	D)	Muc2	at	the	end	
of	the	experiment.	Each	dot	represents	one	individual	mouse,	*	=	p<0.05,	**	=	p<0.01.	Related	to	main	figure	4.		
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SUPPLEMENTARY	FIGURE	S9	
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Supplementary	figure	S9.	Whole	body	Ptpn2-Het	mice	are	more	suscep:ble	to	C.	roden.um	infec:on.	8-12	
week	old	WT	and	Ptpn2-Het	(Het)	mice	were	infected	with	5x108	CFU	C.	roden-um.	The	graphs	show	A)	weight	
development;	B)	disease	ac9vity,	C)	spleen	weight	on	indicated	days;	C.	roden-um	load	in	D)	feces	over	9me,	E)	
liver,	F)	spleen,	and	G)	mesenteric	lymph	nodes	(mLN)	at	the	indicated	days;	H)	representa9ve	histological	
pictures	of	the	distal	colon	at	the	indicated	day	post	infec9on;	and	I)	scoring	of	damage	and	infiltra9on.	Pooled	
data	from	two	independent	experiments	with	n	=	5/group	in	total;	*	=	p<0.05,	***	=	p<0.001.		
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FIGURE	S10	

Supplementary	Figure	S10.	Increased	type	1	immune	response	in	Ptpn2-Het	mice.	8-12	
week	old	PTPN2-Het	mice	and	their	WT	liKermates	were	infected	with	5x108	CFU	C.	
roden-um.		Colon	lamina	propria	cells	were	analyzed	for	the	abundance	of	A)	macrophages	
(life,	CD45+,	CD3-,	B220-,	CD11b+,	F4/8’+,	CD64+	cells),	and	M1	(CD86high,	CD206low)	and	
M2	(CD86low,CD206high)	macrophage	subsets;	and	B)	abundance	of	Th1	(life	CD45+,	CD3+,	
IFN-g+	cells),	Th17	(life	CD45+,	CD3+,	IL-17+	cells),	Th2	(life	CD45+,	CD3+,	GATA3+	cells)	or	
Treg	(life	CD45+,	CD3+,	FoxP3+	cells).	Each	dot	represents	an	individual	mouse,	*	=	p<0.05,	
**	=	0.01.		

A	

B	



0

1

2

3

4

5

M
uc
2	
m
RN

A	
ex
pr
es
sio

n	
no

rm
al
ize

d	
to
	G
ap

dh
	 d0	 d7	 d14	 d21	

*	
*	-5

0

5

10

15

20

Il2
2	
m
RN

A	
ex
pr
es
sio

n	
no

rm
al
ize

d	
to
	G
ap

dh
	

d0	 d7	 d14	 d21	

*	

*	

SUPPLEMENTARY	FIGURE	11	

tSTAT1	

pSTAT1	

tSTAT3	

pSTAT3	

d0	 d7	 d14	 d21	

WT	 Het	 WT	 Het	 WT	 Het	 WT	 Het	

WT	 Het	

pS
TA

T1
	

pS
TA

T3
	

0

2

4

6

Re
g3

g	
m
RN

A	
ex
pr
es
sio

n	
no

rm
al
ize

d	
to
	G
ap

dh
	 d0	 d7	 d14	 d21	

*	

0.0

0.5

1.0

1.5

2.0

2.5

Re
g3

b	
m
RN

A	
ex
pr
es
sio

n	
no

rm
al
ize

d	
to
	G
ap

dh
	 d0	 d7	 d14	 d21	

*	

WT	Ctr	
Het	Ctr	

WT	infected	
Het	infected	 WT	Ctr	

Het	Ctr	
WT	infected	
Het	infected	

WT	Ctr	
Het	Ctr	

WT	infected	
Het	infected	

WT	Ctr	
Het	Ctr	

WT	infected	
Het	infected	

A	

B	

C	 D	

Supplementary	Figure	S11.	Loss	of	Ptpn2	in	macrophages	promotes	IL-22	expression	in	the	inflamed	intes>ne	and	an>microbial	
pep>de	expression	in	IECs.	8-12	week	old	WT	and	Ptpn2-Het	(Het)	mice	were	infected	with	5x108	CFU	C.	roden9um.	A)	Il22	mRNA	
expression	in	the	colon;	B)	phospho-	and	total	STAT3	and	STAT1	in	the	colon	on	day	7	post	infecVon;	C)	representaVve	images	of	
phospho-STAT3	and	phospho-STAT1	in	the	colon;	D:	mRNA	expression	of	Reg3g,	Reg3b	and	Muc2	in	the	colon.		
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