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Genomic	data	

•  Genes:	DNA	sequences	that	store	the	
informaCon	about	our	phenotype	condiCons	
– Appearance	
– PredisposiCon	to	diseases	

•  Genes	can	express	to	make	acCve	these	
condiCons	
– Cells	especificaCon	by	funcCons	
– Biological	funcConing	
– ManifestaCon/response	of/to	diseases	



From	genes	to	proteins	

genes	 proteins	mRNAs	
Transcribe/	
Express	into	

Translate		
Into	(geneCc	code)	



Microarrays	

•  Measuring	expression	of	many	genes	for	
different	condiCons	
– With	sCmulus	(drug)	versus	with	out	(reference)		

->	resposing	genes	

– With	disease	versus	with	out	(reference)		
->	genes	that	manifest	the	disease	
	

ObtenCon	of	gene	expression	profiles	and	
networks	



Imaging	analysis	of	microarrays	
QuanCficaCon	of	intensiCes	that	esCmate	
expressions	
More	than	one	spot	represenCng	one	gene	



QuanCficaCon	ideas	

6	

(A)  Images divided in pixels, 

(B)  Circular zones separating signal from background (noise),

(C)  Quality estimations consider local background, stauration,

(D)  Consideration of spots significantly different from background.

Wang	et	al.,	2001	



DifferenCal	expression:	log-raCo	

•  Reference channel(Cy3 green fluorophore) 
•  Treatment channel(Cy5, red) 

•  Luminiscence quantification I 

•  Log-ratio index to compare conditions: 
No se puede mostrar la imagen. Puede que su equipo no tenga suficiente memoria para abrir la imagen o que ésta esté dañada. Reinicie el equipo y, a continuación, 
abra el archivo de nuevo. Si sigue apareciendo la x roja, puede que tenga que borrar la imagen e insertarla de nuevo.



InterpretaCon	of	log-raCo	values	

Log-ratio Interpretation 
next to 0 treatment does not provoke change 

positive treatment increases expression 
(over expression) 

1 Treatment duplicates the expression 

negative Treatment reduces the expression 

-1 Treatment reduces the expression 
into half part 



Example:	PAM50	
•  Breast	cancer	subtypes	give	informaCon	about	
prognosis	and	orientate	treatments->	improve	
assignaCons	using	genomic	data.	

•  Microarray	expression	provide	a	comparaCve	
measure	of	paCent	vs	healthy	subject	differences	
per	gene.		

•  Typical	human	genome-wide	microarray	provides	
informaCon	about	20.000	variables	(gene	
expressions).		

•  The	problem	is	to	idenCfy	variables	with	
significant	changes.	

•  Paper	by	Parker	et	al.,	2009	



Breast	cancer	sub-types	
Name	 Trend	(with	Ki67	also)	

Luminal	A	 ER+,	PR+,	HER2-	

Luminal	B	 ER+,	PR+,	HER2+	
	

HER2-enriched	 ER-,	PR-,	HER2+	

Basal-like(Triple	NegaCve)	 ER-,	PR-,	HER2-	

Normal-like	 Different	



PAM50	idea	

•  Characterize	each	paCent	sample	by	gene	
expressions	

•  Clusterize	paCents	
•  Reduce	the	number	of	dimensions	(genes):	50	
•  Interpret	clusters	as	subtypes	
•  Cluster	techniques:	

– Hierarchical	clustering	
– K-means	



PAM50	results		
columns:	189	samples	

rows:1906	genes	
	

Clusters	(from	lee	to	
right):	

Her2-enriched	(pink)	
Basal-like	
Normal-like	

Luminal	B	(light	blue)	
Luminal	A	(dark	blue)	



PAM50	results	aeer	cleaning:	profiles		



Playing	with	data:	R	(Rstudio)	



In	R	with	training	data	

•  Hierarchical	clustering	
•  hclust	funcCon	(from	package	stats)	
>load(“GenomicClusteringLS.RData”)	
>hccomplete=hclust(dist(TRAINING[,3:52]),	
method	=	"complete")	
>hcsingle=hclust(dist(TRAINING[,3:52]),	method	
=	”single")	
>hccentroid=hclust(dist(TRAINING[,3:52]),	
method	=	”centroid")	
	
	



TRAINING	PAM50	data	



VisualizaCon	of	clusters	



Heatmap	of	hierarchical	clustering	with	method=	complete	



… Bigger	

•  GeneraCon	of	files	from	command	line	(or	
export)	





Dendrograms	of	clustering	



Centroids	of	clusters	





All	the	cluster	profiles	



It	was	the	same	task	again	
•  Exercise	1:	
Do	a	R	funcCon	(method)	that	receives	the	
data.frames	of	centroids		and	plots	the	graphics.	
	
Remember:	
	funcConname<-funcCon(input1,
…,input2=defaultvalue2){	
	
return(answer)	
}		



Given	a	set	of	paCent	profile	assign	
the	subtype	





Exercise,2	

Do	a	R	funcCon	that	receives	the	data.frames	of	
paCent	profiles	and	gives	you	assignaCons.	



Comparing	clinical	annotaCons	with	
predicCons	



New	data:	Chilean	paCents	



AssignaCons	



Comparing	clinical	annotaCons	with	
predicCons	



It	was	the	same	task	again	

•  Exercise	3:	
Do	a	R	funcCon	that	receives	the	two	columns	of	
labels	and	counts	the	percentaje	of	
coincidences.		
	
	
Which	one	works	the	best	(try	with	all	the	
difference	alternaCves)	for	our	data	(Chilean).	



Principal	Component	Analysis	



… Bigger,	zooming:	Her2	quadrant	
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