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What	is	csSAM?

• csSAM (“cell-specific	Significance	Analysis	of	Microarrays”)	is	an	R	package	
that	implements	the	csSAM algorithm	published	in	Shen-Orr	et	al.,	2010,	
Nature	Methods.
• The	algorithm	uses	a	least-squares	regression	to	identify	the	coefficients	of	the	
deconvoluted matrix:	
• Gij =	Cik ·	Mkj

• G is	the	observed gene	expression	matrix	(with	“i”	samples	and	”j”	genes)
• C is	the	observed cell	frequency	matrix	(with	“i”	samples	and	“k”	cell	types)
• M is	the	computed cell-specific	gene	expression	matrix	(with	“k”	cell	types	and	“j”	genes)	

Or
• Gij =	𝛴k=1	

K	wikhkj +	eij
• w is	the	computed cell-specific	gene	expression	coefficient	matrix
• h is	the	the	observed cell	frequency	matrix
• eij is	the	error	matrix

AMDG Slide	2



The	Data	Set	

• Gene	Expression	Data	– Vera
• 86	samples	(24	control,	62	asthma)	isolated	from	blood
• 28,203	genetic	loci	from	GPL6244	(Affymetrix Gene	1.0	ST)

• Clinical	Data
• 208	clinical	variables,	including	blood	cell	frequencies
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csSAM Analysis	Results
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Differentially-Expressed	Genes	(FDR	<	0.25)

SAM	(non-cell-specific):	0	genes
Neutrophils:	6	genes
Eosinophils:	50	genes



Neutrophils:	GO	Enrichment

AMDG Slide	5

• The	six	differentially-expressed	genes	did	not	show	any	GO	
enrichment.
• RHD	– Rhesus	D	antigen
• C4BPA	– Complement	Component	4	Binding	Protein	Alpha
• RPS4Y1	– Ribosomal	Protein	S4
• DDX3Y	– Dead-Box	Helicase	3,	Y-linked
• EIF1AY	– Eukaryotic	Translation	Initiation	Factor	1A,	Y-linked
• UTY	– Ubiquitously	Transcribed	Tetratricopeptide Repeat	Containing,	Y-linked	
(histone	demethylase)



Eosinophil:	GO	Enrichment	– Process
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Eosinophil:	GO	Enrichment	– Component
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Next	Steps?

AMDG Slide	8

• The	Neutrophil	differentially	expressed	genes	(DEGs)	do	not	seem	
that	interesting.		Should	we	investigate	them	further?
• Further	investigate	the	eosinophil	DEGs.
• However,	is	this	relevant	to	our	study?	We	seemed	to	focus	more	on	the	
neutrophils.

• Construct	new	WGCNA	networks	using	the	deconvoluted cell-specific	
gene	matrix	data	to	see	if	module	differences	exist	between	the	
control	and	asthmatic	samples.
• Establish	correlations	between	modules	and	clinical	data.
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