
Online	Resources	



Why	do	we	need	databases?	
•  To	archive	and	preserve	

informa;on	
•  To	put	all	the	things	in	one	

place	(facilitate	discovery)	
•  To	enforce	and	maintain	

format	standards	
•  To	allow	reuse	of	data	(its	

expensive,	use	it	more	than	
once!)	

•  To	prevent	fraud	in	research		
•  To	have	reproducibility	of	

research	
•  To	store	metadata	



Metadata	
•  Metadata	is	data	about	data	
•  Where	did	the	data	come	from?	

–  Organism	or	substrate,	
experimental	condi;ons,	loca;on,	
;me	and	date,	;ssue	

•  How	was	the	data	collected?	
–  Field	methods,	lab	methods,	

instruments,	calibra;on	
•  How	has	the	data	been	

processed?	
–  Normaliza;on,	removal	of	“bad”	

data,	any	processing	at	all	
•  User	rights	and	management	for	

the	data	
–  Is	this	open	for	addi;onal	

publica;on	or	is	it	embargoed?	
–  Does	it	carry	a	license?	

hLp://twitpic.com/6ry6ar	



A	Few	Types	of	Databases	
I.  Interna;onal,	Primary	Repositories	
II.  Protein	DB	resources	
III.  Community	DBs	
	
These	are	quite	possibly	totally	unrelated	to	your	
data	of	interest.	Publica;ons	and	internet	searches	
will	help	you	iden;fy	the	right	database	for	you.		
	
Some;mes	there	just	isn’t	a	home.	Non-human	
metabolomics	data?	



Interna;onal	Nucleo;de	Sequence	
Database	(INSD)	

•  Consists	of	the	following	3	dbs:	
–  DDBJ	(DNA	Data	Bank	of	Japan)	
–  EMBL	(European	Molecular	Biology	
Laboratory)	

–  NCBI	(Na;onal	Center	for	
Biotechnology	Informa;on)	

•  repositories	for	nucleo;de	sequence	
data	from	all	organisms	

•  all	three	databases	accept	
nucleo;de	sequence	submissions,	
and	then	exchange	new	and	updated	
data	on	a	daily	basis	

•  Primary	database	=	house	original	
sequence	data	



NCBI	

•  Discover		
•  Download		
•  Submit	

hLp://www.ncbi.nlm.nih.gov/	



Discover	
“Entrez”	

hLp://www.ncbi.nlm.nih.gov/gquery/	



Download	
hLp://www.ncbi.nlm.nih.gov/home/download.shtml	



•  Private	so`ware	owned	by	IBM	
•  Free	for	clients	
•  Can	be	hundreds	of	;mes	faster	than	hLp	and	`p	
•  For	NCBI,	you	need	to	download	and	install	a	web	
browser	plug	in,	Aspera	Connect	



Sequence	Read	Archive	

•  GenBank	was	the	original	name	for	the	
database	to	store	all	sequence	reads	

•  GenBank	now	encompasses	the	Sequence	
Read	Archive	(SRA),	which	accepts	next	
genera;on	sequence	data	
– Raw	sequencing	data	
– Alignment	informa;on	

•  hLp://www.ncbi.nlm.nih.gov/sra	



Emphasis	on	metadata	
•  This	is	a	new	paradigm	from	the	old	Trace	Archive	

–  Study	–	A	study	is	a	set	of	experiments	and	has	an	overall	goal.	
	
–  Experiment	–	An	experiment	is	a	consistent	set	of	laboratory	
opera;ons	on	input	material	with	an	expected	result.	

–  Sample	–	An	experiment	targets	one	or	more	samples.	Results	
are	expressed	in	terms	of	individual	samples	or	bundles	of	
samples	as	defined	by	the	experiment.	

–  Run	–	Results	are	called	runs.	Runs	comprise	the	data	gathered	
for	a	sample	or	sample	bundle	and	refer	to	a	defining	
experiment.	
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Sequence	Read	Archive	Format	
•  Their	own	format	:	SRA	format	
•  (this	is	why	a	lot	of	our	lessons	use	FASTQ	files	sourced	

from	EMBL)	
•  there	is	a	web	tool	for	downloading	fastq	files	if	you	have	a	

list	of	accessions	and	want	to	do	this	over	the	web:	
	

	hLps://trace.ncbi.nlm.nih.gov/Traces/sra/sra.cgi?view=search_seq_name	



SRA	Toolkit	

•  CLI	tool	for	downloading	and	conver;ng	to/
from	SRA	format	

•  Two	most	important	commands:	

–  fastq-dump:	Convert	SRA	data	into	fastq	format	

– prefetch:	Allows	command-line	downloading	of	
SRA,	dbGaP,	and	ADSP	data	



Submifng	to	the	SRA	

•  Journals	will	require	that	you	submit	all	NGS	
data	to	SRA	or	ENA	or	somewhere	legit	(and	
most	other	‘omic	data	forms	somewhere!)	

•  Collect	all	data	while	the	experiment	is	being	
done	

•  Know	what	data	you	need	–	they	have	
spreadsheets!	

•  Start	the	submission	process	early	(especially	
if	you	have	a	lot	of	data)	
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BioProjects	
A	BioProject	is	a	collec;on	of	
biological	data	related	to	a	
single	ini;a;ve,	origina;ng	
from	a	single	organiza;on	or	
from	a	consor;um.	A	
BioProject	record	provides	
users	a	single	place	to	find	
links	to	the	diverse	data	types	
generated	for	that	project.	
–  Biosamples	
–  Raw	reads	
–  Genome	assembly	
–  Transcriptome	assembly	
–  Genome	annota;on	
–  Markers	

•  You	can	create	a	
BioProject	page	at	the	
very	beginning	of	the	
project	(without	data)	

•  Provide	ongoing	updates	





NCBI	Data	Submission:	
	Earlier	is	BeLer!	

For	submifng	any	processed	data	such	as	a	
genome	sequence:	NCBI	does	a	lot	of	
contamina;on	screening,	so	plan	ahead!	

1.  submit	and	make	sure	you	pass	their	QA	
screens	

2.  Receive	an	accession	number	but	keep	the	
data	private	

3.  Do	downstream	analysis	
4.  When	you	are	ready	to	publish,	make	data	

public	

If	you	don’t	do	this,	then	they	may	ask	you	to	
completely	change	your	data,	which	will	
(possibly)	invalidate	your	downstream	analysis.	



Lets	go	look	at	NCBI	and	download	some	data!	
	 When	The	Sequencing	Data	Comes	In	

#WhatShouldWeCallGradSchool	

hLp://whatshouldwecallgradschool.tumblr.com/post/127656695585/when-the-sequencing-data-comes-in	
	


