
Goal	for	this	tutorial

• Identify	top	small	noncoding	RNAs	that	are	expressed	
in	a	particular	tissue
• Analyze	publicly	available	brain	dataset	from	ENCODE	
in	hg38,	and	identify	highly	expressed	sncRNA in	this	
data.	
• Compare	and	validate	the	analyze	results	in	vivo	using	a	
brain	dataset	from	DASHR	in	hg38

• Note:	refer	to	“SPAR_output_and_report_page.pdf”	if	
you	want	to	under	the	outputs	more	



Click	here	to	
start	



Step	1:	Select	hg38	as	
reference	genome

Step	2:	Select	from	dropdown,	a	
frontal	cortex	data	from	ENCODE	

Step	3:	Click	“Analyze	ENCODE”	
to	proceed



Progress	of	SPAR	

Job	id	is	
shown

Input	files	are	
listed

Progress	of	
SPAR

Parameters	used	in		
SPAR	analyses



Landing	results	page	(full	view)



Landing	results	/	outputs	page	(top)

Job	id	is	
shown

Input	files	are	
listed

Bookmark	/	Share	SPAR	
results	link

Download	all	
tables,	figures,	
tracks	as	zip

Percentage	of	
reads	per	

sncRNA class

Total	number	of	reads
All	profiled	sncRNA classes

Percentage	of	
peaks	per	

sncRNA class

Total	number	of	peaks



Landing	results	/	outputs	page	(top)

To	view	a	report	(in	html	/	pdf):	Click		
“Link	to	

results: http://tesla.pcbi.upenn.edu/~p
kuksa/SPAR/SPAR_out/ca8ac37



Landing	results	à SPAR	report	page	

Report	is	available	in	html	/	pdf	



SPAR	report.pdf	
A	15	page	report	containing	tables	and	figures	for	download	and	sharing



Landing	results	/ outputs	page	(bottom)
Summary	

information	on	
reads

After	clicking	show	more	at	the	bottom	of	the	“Run	Summary”	

Summary	
information	on	

peaks Step	1:	Expand	this	to	
view	the	interactive	

peak	browser	



Interactive	Peak	Browser	(Output)

Click	this	to	go	to					“Interactive	Peak	Browser”



Interactive	Peak	Browser	(Output)
Total	number	of	called	peaks	
(annotated	or	unannotated)	

Click	“pointing	down	error”	to	select	
other	features	to	display



Interactive	Peak	Browser	(Output)

Step	1:	Type	“95.”	in	this	text	box	and	
click	enter		

Filter	sncRNA loci	with	the	top	5%	of	expression	

Number	of	loci	that	
passed	this	criteria:	60



Interactive	Peak	Browser	(Output)
Further	filter	sncRNA loci	that	only	present	in	Promoter,	3’	or	5’	UTR	exonic regions

Step	2:	Select	“Promoter”,	“3’	
UTR	Exon”,	“5”	UTR	Exon”

Number	of	loci	that	fulfilled	
these	criteria:	4

Step	3:	Export	these	4	filtered	
sncRNAs

Optional:	click	this	link	to	visualize	this	peak	
P993	in	UCSC	genome	browser		



Interactive	Peak	Browser	(Output)
Hg38	reference	

genome	

Peak	coordinates	
and	length

SPAR	Peak	profile	
on	positive	strand
Tissue:	frontal	

cortex
Peak	expression	

value

Annotation:	
mir484

Configuration	
for	SPAR	tracks



Finish	exploring	Interactive	Peak	Browser,	
next	view	peaks	in	genome	browser

Step	1:	click	this	
to	minimize	this	

section

Step	2:	click	this	
to	maximize	this	

section



View	in	Genome	Browser	(Output)
Optional:	“View	SPAR	result	tracks	in	
UCSC	Genome	Browser	(opens	in	the	

new	window)”	if	preferred

DASHR	annotation	tracks

Type	in	genomic	coordinates	/	RNA	/	
gene	symbols	of	interest

Zoom	in	or	out

SPAR	Peaks	– positive	and	
negative

SPAR	raw	signals	– positive	
and	negative

Expression	values



Finish	exploring	Genome	browser,	quickly	
understand	the	data	in	a	genomewide
view

Step	1:	click	this	
to	minimize	this	

section

Step	2:	click	this	
to	maximize	this	

section



Plots	(Output)
4	different	plot	sessions

Click	to	display,	
corresponding	plot	will	
be	shown	in	the	right	



Plots	(Output)
4	different	plot	sessions

Step	1:	Click	to	display,	
corresponding	plot	will	
be	shown	in	the	right	

Step	2:	Click	anywhere	
on	the	figure	to	display	
the	figure	in	a	new	tab	

(full	page	view)



Finish	viewing	the	plots,	want	to	perform	own	
analyses	with	SPAR	results	– visit	download

Step	1:	click	this	
to	minimize	this	

section

Step	2:	click	this	
to	maximize	this	

section



Download	results	(Top)	– bulk	download

Step	1:	Click	to	download	
peaks	present	in	both	the		
analysed data	and	also	
expressed	in	DASHR

Tracks	for	
browsing

Comparison	
expression	tables

Step	2:	Click	to	download	
peaks	only	in	analysed data	

but	not	in	DASHR



Download	results	(Bottom)	–
download	by	sncRNA class	

Step	1:	Click	to	download,	e.g.	
tRNA only	loci	results	from	SPAR

Step	2:	Click	to	download,	e.g.	all	
unannotated	loci	from	SPAR

Total	number	of	reads	falling	onto	
this	RNA	class



Download	results	(Output)
We	found	earlier	that	P1032,	P993,	P997,	P1479	are	of	interest,	not	sure	if	these	peaks	
are	found	in	any	of	the	DASHR	brain	tissues.

First	excel	file	downloaded:	
1) DASHR_comparison_all.xls	– if	any	of	the	above	peaks	are	found	in	this	file,	meaning	they	

can	be	present	in	any	DASHR	tissue;	not	necessarily	expressed	in	brain.	

P993	and	P997	were	found	in	this	table.	We	extracting	the	four	brain	related	DASHR	
tissues	(now	in	column	I	to	L).	Only	column	J	(a	prefronal cortex	brain	data)	have	both	
peaks	expressed.	



Download	results	(Output)
Second	excel	files	downloaded:	
2) not_in_DASHR.xls	(for	sanity	check	only)

P1032	and	P1479	were	found	in	this	table,	i.e.	not	expressed	in	any	of	the	DASHR	
tissues,	but	present	in	the	ENCODE	prefrontal	cortex	data.	

Conclusion	– out	of	the	4	sncRNAs we	identified,	two	were	in	silico confirmed	to	be	
highly	expressed	across	different	brain	datasets	in	both	DASHR	and	ENCODE.		



Run	log	(Output)
Step	1:	click	this	to	minimize	

“Download	results”

Step	2:	click	this	to	
maximize	“Run	log”



Run	log	(Output) Run	log	displayed	agin

Send	questions	to	this	email:	
SPAR@lisanwanglab.org



END


