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Supplementary	figure	1:	Identification	of	a	cDC2	deficit	in	Taok3-/-	mice	using	the	
unsupervised	clustering	algorithm	FlowSOM		
(a-c)	 FlowSOM	 tree	 generated	 from	 concatenated	 data	 from	 Taok3+/+	 and	 Taok3-/-	
splenocytes	as	described	in	Figure	1a	and	in	materials	and	methods.	Background	colors	
denote	the	different	metaclusters.	(a)	Pie	charts	indicate	the	expression	of	the	indicated	
markers	for	each	node.	(b)	Pie	charts	indicate	the	cellular	composition	of	each	node	as	
determined	 by	 classical,	 manual	 gating.	 (c)	 FlowSOM	 tree	 with	 cluster	 identification	
numbers.	 (d)	 Table	 of	 Mann-Whitney	 U	 test	 results	 for	 the	 comparison	 of	 cluster	
frequencies	 between	 Taok3+/+	 and	 Taok3-/-	 mice.	 P	 values	 were	 adjusted	 using	 the	
Bonferroni	correction	for	multiple	comparisons.	Only	significantly	differing	clusters	are	
listed,	 ranked	 by	 magnitude	 of	 fold	 change.	 The	 ‘direction’	 label	 indicates	 whether	
cluster	 frequency	 is	 increased	 or	 decreased	 in	 Taok3-/-	 mice	 compared	 to	 littermate	
controls.	 Two-tailed	 Mann-Whitney	 U	 test.	 Data	 are	 representative	 of	 2	 biologically	
independent	experiments	 (n=8-9	mice	per	group).	The	FlowSOM	algorithm	was	 run	5	
times	to	ensure	reproducibility	of	the	results.	*	=	p<0.05	
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Supplementary	figure	2:	Gating	strategy	for	cDCs	and	pre-cDCs.	
(a)	Gating	 strategy	 for	 conventional	dendritic	 cells.	 In	 the	 spleen,	 cDCs	are	defined	as	
single,	 live,	 CD64-	 lineage	 (CD3e/CD19/Ter119/NK1.1)-	 MHCII+	 CD11chi	 CD26+	 cells.	
Type	 1	 cDCs	 (cDC1s)	 are	 defined	 as	 XCR1+	 CD172a-,	 type	 2	 cDCs	 (cDC2s)	 as	 XCR1-	
CD172a+.	Alternative	gating	of	cDC	subsets	based	on	CD4,	CD8α	and	ESAM	expression	is	
shown.	 The	 gating	 strategy	 for	 cDCs	 lung,	 liver,	 small	 intestine	 and	 lymph	 nodes	 is	
similar	 but	 includes	 a	 CD45+	 gate.	 In	 lymph	 nodes,	 resident	 cDCs	 are	 identified	 as	
CD11chi	 MHCII+,	 migratory	 cDCs	 as	 CD11c+	 MHCIIhi	 (b)	 Gating	 strategy	 for	 pre-cDCs.	
Pre-cDCs	are	defined	as	single,	alive,	lineage	(CD3e/CD19/Ter119/NK1.1)-	B220-	Ly6G-	
CD11cint/+	MHCIIlo	CD172lo/int	CD135+	cells.	Among	pre-cDCs,	SiglecH+	Ly6C-	and	SiglecH+	



Ly6C+	 cells	 contain	 both	 cDC1	 and	 cDC2	 potential.	 Pre-cDC1s	 are	 defined	 as	 SiglecH-	
Ly6C-	CD24hi	pre-cDCs,	pre-cDC2s	as	SiglecH-	Ly6C+	pre-cDCs.	Gating	is	shown	for	bone	
marrow	but	is	similar	for	pre-cDCs	in	spleen.		
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Supplementary	 figure	 3:	 Loss	 of	 Taok3	 alters	 the	 phenotype	 of	 cDC2s	 across	
different	tissues.	
(a-e)	 Surface	 expression	 levels	 of	 CD11b,	 F4/80	 and	 CD172a	 on	 splenic	 cDC2s	 in	 the	
spleen	 (a),	 lung	 (b),	 liver	 (c),	 mesenteric	 lymph	 nodes	 (d)	 and	 skin-draining	 lymph	
nodes	(e)	from	Taok3-/-	mice	(blue)	or	littermate	controls	(black),	as	determined	by	flow	
cytometry.	 ‘Res.’	 and	 ‘Migr.’	 denote	 resident	 and	 migratory	 cDC	 populations,	
respectively.	 Data	 representative	 of	 at	 least	 2	 independent	 experiments	 (n=8-12	 per	



group	 (a-d),	 or	 representative	 of	 4-5	mice	per	 group	 (e).	 Two-tailed	Mann-Whitney	U	
test.	(f)	Principal	component	analysis	of	cDNA	microarray	on	sorted	splenic	cDC1s	and	
cDC2s	 from	 Taok3-/-	 and	 Taok3+/+	 mice.	 Dendritic	 cells	 were	 sorted	 from	 3	 mice	 per	
group.	Bars	indicate	mean	±	SD.	*	=	p<0.05,	**	=	p<0.01,	***	=	p<0.001,	****	=	p<0.0001.	
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Supplementary	 figure	 4:	Selective	 gene	 trap	 reversal	 of	Taok3	 in	 dendritic	 cells	
rescues	cDC2	differentiation.	
(a)	Representative	contour	plots	of	 splenic	cDCs	 from	Taok3+/+	Vav	cre-,	Taok3+/+	Vav	
cre+,	Taok3-/-	Vav	cre-	and	Taok3-/-	Vav	cre+	mice.	(b)	Percentage	of	ESAM+	CD4+	cells	
among	 cDCs.	 One-way	 ANOVA	 with	 Tukey’s	 post-hoc	 test.	 Data	 in	 (a)	 and	 (b)	 are	
representative	of	3-4	mice	per	group.	(c)	Representative	contour	plots	of	splenic	cDCs	
from	Taok3+/+	 CD11c	 cre-GFP-,	Taok3-/-	 CD11c	 cre-GFP-	 and	Taok3-/-	 CD11c	 cre-GFP+	
mice.	 (d)	 Percentage	of	ESAM+	CD4+	 cells	 among	 cDCs.	One-way	ANOVA	with	Tukey’s	
post-hoc	 test.	Data	 are	 representative	of	 at	 least	2	 independent	 experiments	 (n=8	per	
group).	Numbers	within	the	gate	in	(a)	and	(c)	denote	the	percentage	of	total	cDCs.		(e-f)	
Taok3ΔDC	and	littermate	control	mice	were	injected	with	CTV-labeled	OTII-specific	CD4+	
T	cells	and	transfused	with	100μl	of	HOD-RBCs	1	day	later.	(e)	Representative	dot	plots	
of	OTII	cells	in	the	spleen	and	inguinal	lymph	node	(iLN)	of	control	(left)	and	Taok3ΔDC	
(right)	acceptor	mice	72h	after	HOD-RBC	transfusion.	Plots	are	pre-gated	on	live,	CD19-	
NK1.1-	 Ter119-	 CD3e+	 CD4+	 CD45.1+	 cells.	 Numbers	 adjacent	 to	 the	 gates	 indicate	 the	
percentage	of	OTII	cells.	(f)	Proliferation	and	expansion	index	of	OTII	cells	in	the	spleen	
of	 acceptor	 mice,	 according	 to	 the	 Flowjo	 proliferation	 algorithm.	 Two-tailed	 Mann-
Whitney	U	test.	Data	are	representative	of	7-8	mice	per	group.	Bars	indicate	mean	±	SD.	
*	=	p<0.05,	**	=	p<0.01,	***	=	p<0.001,	****	=	p<0.0001.	
	
	 	



Fig.	S5	
	

	
	
	
Supplementary	 figure	 5:	 The	 ESAM+	 CD4+	 cDC2	 deficit	 in	 Taok3-/-	 mice	 is	 not	
restored	by	LTβR	agonism.	
(a)	Surface	expression	of	the	lymphotoxin	β	receptor	on	splenic	cDC1s	and	cDC2s	from	
Taok3-/-	mice	(blue)	and	littermate	controls	(black).	An	FMO	for	LTβR	staining	is	shown	
in	grey.	Data	representative	of	2	independent	experiments	(n=8	per	group).	(b)	Number	
of	ESAM+	CD4+	cDC2s	in	the	spleen	of	wild	type	mice	(black),	Taok3-/-	mice,	and	Taok3-/-	
mice	 that	were	 treated	with	an	agonistic	LTβR	antibody	 for	 two	weeks	 (see	materials	
and	methods).	Data	representative	of	4-5	mice	per	group.	Bars	indicate	mean	±	SD.	*	=	
p<0.05,	**	=	p<0.01,	***	=	p<0.001,	****	=	p<0.0001.	
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Supplementary	 figure	 6:	 The	 transcriptomes	 of	 Notch2-deficient	 and	 Taok3-
deficient	dendritic	cells	overlap	significantly.	
(a-d)	Gene	transcripts	from	the	cDNA	microarray	(see	Fig.	1h)	were	ranked	according	to	
their	 fold	 change	 in	Taok3-/-	 versus	Taok3+/+	 cDC1s	 (a,	 b)	 and	 cDC2s	 (c,	 d).	 Gene	 set	
enrichment	analysis	(GSEA)	was	performed	using	a	publically	available	set	of	genes	that	
are	differentially	expressed	in	Notch2-/-	versus	wild	type	splenic	cDCs	(GSE45681).	The	
enrichment	 plots	 for	 genes	 that	 are	 downregulated	 or	 upregulated	 in	Notch2-/-	 cDC1s	
are	 displayed	 in	 (a)	 and	 (b),	 respectively.	 The	 enrichment	 plots	 for	 genes	 that	 are	
downregulated	 or	 upregulated	 in	 Notch2-/-	 cDC2s	 are	 displayed	 in	 (c)	 and	 (d),	
respectively.	Enrichment	scores	(ES)	and	p-values	are	listed	under	each	plot.	 	(e)	Yield	
of	pDCs,	 cDC1s	and	 cDC2s	and	percentage	of	 cDC2s	among	alive	 cells	 in	 cocultures	of	
Taok3-/-	 or	 Taok3+/+	 BM-derived	 DCs	 with	 OP-DL1	 fibroblasts.	 One-way	 ANOVA	 with	
Tukey’s	 post-hoc	 test.	 Data	 are	 representative	 of	 2	 independent	 experiments	 (9	
biological	replicates	per	group).		(f)	Surface	expression	of	NOTCH2	on	splenic	cDC1s	and	
cDC2s	 from	Taok3-/-	mice	 (blue)	 and	 littermate	 controls	 (black).	 An	 FMO	 is	 shown	 in	
grey.	 (g)	 mRNA	 levels	 of	 Notch2	 in	 sorted	 cDC2s	 sorted	 from	 Taok3-/-	 mice	 and	
littermate	controls.	Two-tailed	Mann-Whitney	U	test.	(h)	Surface	expression	of	ADAM10	
on	splenic	cDC1s	and	cDC2s	from	Adam10ΔDC	mice	(blue)	and	littermate	controls	(black).	
An	FMO	is	shown	in	grey.	(f-h)	Data	representative	of	at	least2	independent	experiments	
(n=8-10	per	group).	Bars	indicate	mean	±	SD.	*	=	p<0.05,	**	=	p<0.01,	***	=	p<0.001,	****	
=	p<0.0001.	
	
	
	 	



Fig.	S7	
	

	
	
	
Supplementary	figure	7:	CD4+	T	cell	priming	against	allogeneic	red	blood	cells	 is	
impaired	in	Adam10ΔDC	mice.	
(a-b)	 Adam10ΔDC	 and	 littermate	 control	 mice	 were	 injected	 with	 CTV-labeled	 OTII-
specific	 CD4+	 T	 cells	 and	 transfused	 with	 100μl	 of	 HOD-RBCs	 1	 day	 later.	 (a)	
Representative	 dot	 plots	 of	 OTII	 cells	 in	 the	 spleen	 and	 inguinal	 lymph	 node	 (iLN)	 of	
control	(left)	and	Adam10ΔDC	(right)	acceptor	mice	72h	after	HOD-RBC	transfusion.	Plots	
are	pre-gated	on	live,	CD19-	NK1.1-	Ter119-	CD3e+	CD4+	CD45.1+	cells.	Numbers	adjacent	
to	the	gates	indicate	the	percentage	of	OTII	cells.	(b)	Proliferation	and	expansion	index	
of	 OTII	 cells	 in	 the	 spleen	 of	 acceptor	 mice,	 according	 to	 the	 Flowjo	 proliferation	
algorithm.	 Two-tailed	 Mann-Whitney	 U	 test.	 Data	 are	 representative	 of	 7-8	 mice	 per	
group.	Bars	indicate	mean	±	SD.	*	=	p<0.05,	**	=	p<0.01,	***	=	p<0.001,	****	=	p<0.0001.	
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Supplementary	 figure	 8:	 Taok3	 controls	 ESAM	 expression	 in	 resident	 lymphoid	
tissue	dendritic	cells.	
(a)	Representative	 plots	 of	 CD8α	 and	ESAM	expression	 on	XCR1+	 splenic	 cDC1s	 from	
Taok3ΔDC	 mice	 and	 littermate	 controls.	 A	 fluorescence	 minus	 one	 (FMO)	 control	 for	
ESAM	 staining	 is	 depicted.	 (b)	 Percentage	 of	 splenic	 cDC1s	 that	 express	 ESAM.	 (a,	 b)	
Data	 representative	 of	 4	 mice	 per	 group.	 Two	 sided	 Mann-Whitney	 U	 test.	 (c,	 d)	
Representative	 flow	 plots	 of	 resident	 cDCs	 (gated	 as	 single,	 live,	 CD45+	 lineage	
(CD3e/CD19/Ter119/NK1.1)-	CD64-	CD11chi	MHCII+	cells)	in	skin-draining	lymph	nodes	
(SLN)	 (c)	 and	 mesenteric	 lymph	 nodes	 (MLN)	 (d)	 from	 Taok3-/-	 mice	 and	 littermate	
controls.	 Data	 are	 representative	 of	 5	mice	 per	 group.	Numbers	 adjacent	 to	 the	 gates	
indicate	 percentages	 of	 the	 parent	 population	 (a,	 c,	 d).	 Bars	 indicate	 mean	 ±	 SD.	 *	 =	
p<0.05,	**	=	p<0.01,	***	=	p<0.001,	****	=	p<0.0001.	
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Supplementary	figure	9:	Development	of	intestinal	CD103+	CD11b+	cDCs	does	not	
rely	on	Taok3.	
(a)	Representative	contour	plots	of	cDCs	from	mesenteric	lymph	nodes	of	Taok3+/+	and	
Taok3-/-	 mice.	 Plots	 are	 pre-gated	 on	 live,	 CD45+	 lineage	 (CD3e,	 CD19,	 NK1.1)-	 CD64-	
CD11c+	 MHCII+	 cells.	 (b,	 c)	 Frequency	 of	 cDC1	 and	 cDC2	 among	 live	 cells	 (left)	 and	
frequency	 of	 CD103+	 CD11b-,	 CD103+	 CD11b+	 and	 CD103-	 CD11b+	 cells	 among	 cDCs	
(right)	 in	 mesenteric	 lymph	 node	 (MesLN)	 and	 in	 the	 lamina	 propria	 of	 the	 small	
intestine	(SI).	Two-tailed	Mann-Whitney	U	test.	Data	in	(a)	and	(b)	are	representative	of	
3	 independent	 experiments	 (n=10-12	 per	 group),	 data	 in	 (c)	 are	 representative	 of	 2	
independent	experiments	(n=7-8).	Numbers	adjacent	to	gates	indicate	the	percentage	of	
total	cDCs.	(d)	Frequency	of	cDC	subsets	among	CD45+	cells	(left)	and	among	total	cDCs	
(right)	 in	mesenteric	 lymph	node	of	Taok3ΔDC	mice	and	 littermate	controls.	Two-tailed	
Mann-Whitney	 U	 test.	 Data	 are	 representative	 of	 3-4	 mice	 per	 group.	 (e)	Wild	 type	
acceptor	mice	were	lethally	irradiated	and	transplanted	with	mixed	CD45.1	WT:CD45.2	
Taok3-/-	bone	marrow	in	a	1:1	ratio.	Contributions	of	CD45.1	and	CD45.2	bone	marrow	
to	BM	pre-cDCs	and	mature	cDCs	in	mesenteric	lymph	nodes	of	acceptor	mice	10	weeks	
after	 reconstitution	 are	 presented	 as	 CD45.1/CD45.2	 ratios.	 One-way	 ANOVA	 with	
Bonferroni	 correction	 for	multiple	 testing.	Data	are	 representative	of	5	acceptor	mice.	
Bars	indicate	mean	±	SD.	*	=	p<0.05,	**	=	p<0.01,	***	=	p<0.001,	****	=	p<0.0001.	
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Supplementary	figure	10:	ESAM	expression	is	rescued	by	NICD	overexpression	in	
Taok3-deficient	cDC1s.	
(a)	Representative	contour	plots	of	splenic	cDCs	from	Taok3-/-	mice	generated	by	
CRISPR-CAS9	technology	(see	materials	and	methods)	and	littermate	controls.	Numbers	
adjacent	to	the	gates	denote	percentage	of	total	cDCs.	(b)	Representative	plots	of	XCR1+	
splenic	cDC1s	from	Taok3-/-	NICDCD11ccre	mice	and	littermate	controls.	Numbers	within	
the	gates	indicate	the	percentage	of	total	cDC1s.	(c)	Percentage	of	splenic	cDC1s	that	
express	ESAM.	Two	sided	Mann-Whitney	U	test.	Bars	indicate	mean	±	SD.	*	=	p<0.05,	**	
=	p<0.01,	***	=	p<0.001,	****	=	p<0.0001.	(a-c)	Data	representative	of	at	least	2	
independent	experiments	(n=8-10	per	group).	


