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Sup	Figure	1.	Epidermal	abnormality	occurs	prior	to	immune	cell	recruitment.
(A)	From	top	to	bottom,	H&E	staining	of	human	normal	skin,	HS	perilesional,	lesional and	
sinus	tract	epithelium.	Scale	bars,	500um.	(B-D)	Representative	pictures	of	CD3,	CD19,	CD68,	
and	DAPI	staining	in	multiplexed	images.	White	boxes	annotate	different	areas	of	HS	lesional
and	perilesional	skin.	a,	HS	perilesional	epidermis.	b,	lesional perifollicular	area.	c-d,	lesional
epidermis.	e-f,	lesional sinus	tract.	Scale	bars,	2mm.(E)	Quantification	of	inflammatory	cells	in	
different	boxed	areas	in	(B-D).	Noted	that	perilesional	epidermis	has	very	little	immune	cell	
infiltration	while	exhibiting	significant	hyperplasia,	and	that	in	HS	lesional skin,	sinus	tract	
areas	contains	significant	higher	number	of	immune	cells	than	surface	epidermal	areas.	
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Sup	Figure	2.	Immunofluorescent	staining	for	LHX2	in	(A-B)	human	normal	skin	and	(C)	HS	
lesional skin	showing	sinus	tract.	
Noted	in	normal	skin,	LHX2	is	specifically	expressed	in	hair	follicle,	but	not	in	sweat	gland;	
and	in	HS	sinus	tract,	LHX2	expression	is	not	detectable.	Scale	bar,	200	µm	in	(A)	and	100	
µm	in	(B-C).	HF,	hair	follicle.	SD,	sweat	duct.	SG,	sweat	gland.	Box	in	(A),	high	magnification	
of	hair	follicle,	showing	nuclear	expression	of	LHX2.	Box	in	(C),	high	magnification	for	
protrusion	front	of	sinus	tract,	showing	no	LHX2	expression.
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Sup	Figure	3.	Immunofluorescent	staining	for	KRT10	in	(A)	mouse	back	skin,	(B)	mouse	
foot	skin,	(C-D)	human	normal	skin,	and	(E)	HS	sinus	tract.
Noted	in	mouse	skin,	where	KRT10	expression	is	restricted	to	the	surface	epidermis,	and	
only	the	very	top	part	of	appendages:	hair	follicle	(HF)	infundibulum	(A)	and	sweat	ducts	
(B).	However,	in	human	skin,	KRT10	expression	extend	much	deeper	in	HF	(C)	and	the	
entire	sweat	duct,	suggesting	that	human	skin	appendages	harbor	more	cells	that	present	
dual	fate	identity	(ie.	appendage	and	interfollicular epidemis).	Scale	bar	in	A,	100um;	B,	
50um;	D,	50um;	E,	200um.	Box	in	(A),	higher	magnification	of	upper	part	of	infundibulum.	
Dashed	line	in	(B),	outlining	the	areas	for	sweat	duct	(SD)	and	sweat	gland(SG),	
respectively.	Box	in	(C),	higher	magnification	for	lower	part	of	human	HF	with	cells	still	
express	high	level	of	KRT10.			
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Sup	Figure	4.	single	cell	RNAseq analyses	for	all	the	keratinocyte	clusters.	
(A)	Heatmap	of	all	of	the	keratinocyte	clusters.	(B)	List	of	the	top	genes	in	each	clusters.	(C)	
Dot	plot	of	known	markers	for	various	keratinocyte	cell	types	(from	mouse	models)	
facilitate	the	identification	of	cluster	identify	in	human	skin.				
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Sup	Figure	5.	Heterogeneity	in	the	surface	epidermis	between	different	patients.
(A)	UMAP	for	epidermal	clusters	from	different	patients.	(B)	Heatmap	showing	the	top	unique	
genes	expressed	in	different	individuals.		
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Sup	Figure	6.	CLDN1	expression	in	HS	epidermis	and	sinus	tract.
Immunofluorescent	image,	showing	CLDN1	and	CEA	expression	in	HS	lesional skin.	Note	that	
CLDN1	expression	is	significantly	down-regulated	in	the	sinus	tract	where	CEA	is	also	expressed.	
Scale	bar,	500um.
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Sup	Figure	7.	scRNAseq analysis	on	hair	follicle	cluster.	(A)	Heatmap,	showing	top	differentially	
expressed	genes	in	normal	and	HS	skin.	(B)	Violin	plot,	showing	expression	of	genes	in	HF	clusters	
that	are	changed	between	normal	and	HS	skin.		
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Sup	Figure	8.	

Sup	Figure	8.	
Dot	plot,	showing	the	average	and	percent	expression	of	FOXC1,	CDH1,	CCL2	in	normal,	HS	
infundibulum/sweat	duct	(INF/SD),	and	HS	sinus	tract	(ST)	
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Sup	Figure	9.	Cell	proliferation	in	human	normal	and	HS	skin,	appendages	and	sinus	tract.
Immunofluorescent	staining	for	Ki67	(red)	in	(A-C)	normal	skin	and	(D-G)	HS	lesional skin.	
Note	that	there	are	more	proliferating	cells	in	HS	skin	epidermis,	infundibulum,	sweat	duct	
and	sinus	tract	regions,	but	not	sweat	gland..	Inf,	infundibulum;	SG,	sweat	gland;	SD,	sweat	
gland.	Scale	bar,	(A)	50	um,	(B)	100	um,	(C)	50	um/10	um	(inbox),	(D)	100	um,	(E)	25	um,	(F)	
50	um/10	um	(inbox),	(G)	200	um.			
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Sup	Figure	10.	(A)	Pseudotime analysis,	plot	showing	the	cell	trajectory	of	cell	clusters	from	
skin	appendages	and	HS	sinus	tract.	Note	that	cells	from	HS	sinus	tracts	have	a	cell	trajectory	
most	similar	to	hair	follicles	and	infundibulum/sweat	duct.	Blue-shaded	area	I	and	II,	
showing	the	cellular	state	where	cells	from	HS	sinus	tract	are	distributed.	(B)	Bar	graph,	
showing	the	percentage	of	cells	from	HS	sinus	tracts	distributed	in	the	state	I	and	II,	
respectively.	Lower	pie	chart	showing	the	composition	of	the	other	cell	types	that	share	the	
same	cellular	state	with	the	HS	sinus	tract	cells.	Note	that	in	both	state,	majority	of	the	cells	
are	from	Hair	follicle	infundibulum/sweat	ducts.
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Sup	Figure	10.	
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Sup	Figure	11.	Dot	plots,	showing	(A)	expression	of	HF	stem	cell	marker	genes	in	HF	clusters,	
(B)	expression	of	IFN	signature	genes	in	HF	clusters,	and	(C)	expression	of	IFN	signature	genes	
in	SG	clusters	in	HS	skin	samples.


