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Scope and Access

Sequence Read Archive (SRA) is the NCBI database which stores sequence data obtained from next
generation sequence (NGS) technology. Through this database, you can search metadata for those se-
quences to locate the sequence reads for download and further downstream analyses. Specifically, SRA:
Archives raw oversampling NGS data for various organisms from several platforms

Shares submitted NGS data with EMBL and DDBJ

Serves as a starting point for “secondary analyses”

Provides access to data from human clinical samples to authorized users who agree to the datasets’ privacy and
usage mandates

You can query metadata from SRA through Entrez SRA page (www.ncbi.nlm.nih.gov/sra/), or browse the SRA project
list and sequence data, or search and download them from its homepage (www.ncbi.nlm.nih.gov/Traces/sra/), respec-
tively. You can also do sequence-based search using The “Search SRA by experiment” link under the “Specialized
BLAST” section of the BLAST homepage (blast.ncbi.nim.nih.gov/) to search against certain subsets of SRA reads. The
NCBI sratoolkit, version 2.4.1 and newer, provides two command line tools to allow local BLAST searches against spe-
cific sra files directly. The downloading link is in the Entrez SRA page.
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Finding NGS Data Through PubMed’s SRA Links

Interests in a specific set of SRA data are often prompted by a publication. PubMed indexes abstracts with associ-
ated SRA data set through a field-limited term “pubmed_sra([filter]’. Combining this with additional terms (A) re-

trieves a selective set of PubMed records with links to SRA
data, such as the one in display (B). Click the SRA link (C)
in the “Related Information” section to retrieves all the rele-

Display Settings: v Summary, 20 per page Send tof ~
SRA Links for PubMed (Select 23892896)

vant datasets from SRA in the summary format (D), which | [tems: 1to 20 of 1123 Page [1 | of 57 | Next> | Last>>
lists the title of the experiment, the adopted platform, num- Sequencing of individual NA20815
ber of spots, number of bases, size of the download file, as | 1. 1 ILLUMINA (llumina MiSeq) run: 71218 spots, 21 5M bases, 14.2Mb downloads

well as accessions of the experiment. Accession: SRX321615
Sequencing of individual NA20815

2. 1ILLUMINA (lllumina MiSeq) run: 137,137 spots, 41.4M bases, 27.3Mb downloads
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Searching SRA Metadata |srA SRA Il A) [ Search |

You can search SRA metadata Help
through the Entrez SRA page by en- '
tering desired terms and clicking the =
“Search” button (A) The Advanced (B) s - Sequence Read Archive (SRA) makes biological sequence data available to the

research community to enhance reproducibility and allow for new discoveries by
| comparing data sets. The SRA stores raw sequencing data and alignment

page provides access to indexing

fields (C) and terms indexed under = | information from high-throughput sequencing platforms, including Roche 454 GS
them through the “Show index list” link % System®, lllumina Genome Analyzer®, Applied Biosystems SOLID System®,
(D). Tools and Software Related Resources

Download SRA Toolkit dbGaP Home

Highlight a term from the list to add it

. How to Submit SRA Toolkit Documentation Trace Archive Home
to the query box with the selected Login to Submit SRA-BLAST BioSample
Boolean operator (E). Unlock the que- | poynioad Guide SRA Run Browser GenBank Home
ry box using the Edit link (F) to enter | SRA Run Selector
custom terms, such as history #, to SRA Advanced Search Builder

construct complex queries. Click Add

; X . "platform illumina"[Propert
to history link (G) to preview the num- platform llumina[Properties]

ber of records retrieved by the terms in Eleii"der <E| Clear
:pyetgl;ﬁ;y:g?érv;r:lac;}eal(ia aadncés#aSI‘; ZP- Properties ¥ | "platform illumina"[Properties] & Hide index list
the bottom of the page. platform complete genomics (28#7) | Previous 200
platform helicos (3825) Next 200
The system displays initial search re- platform illumina (373786) 7

platform ion torrent (9038)
platform Is454 (151351)

sults in summary format (H), listing the
title, platform and data file size, as well

. ] platform oxford nanopore (44) v | Refresh index
as the experiment accession. For de- -
tails, click a title (1) to open that record AND v || All Fields v L M@
in the “Full” display format. or Add to histor : |

. ) History Download history Clear history
USIng Pre-set Filters Search Add tobuilder Query ltemsfound Time
A search could retrieve a large number #4  Add Search "platform illumina”[Properties] 973786 16:43:24
i‘l’nfeexm‘;enr:]’gﬁ;.t%g’:’lhé‘:; 'Sslatrﬁ;%reexsaeq" #13  Add SRA Links for PubMed (Select 23892896) 1123 15:26:57
filters listed in the left-hand column (J) # Add Search NA12878 695/ 15:2:21

to get experiments with more desirable

characteristics. For example, you can click the “type: exome (47) filter (K) to reduce the initial search set to those with
exome (RNA-seq) data.

Access Display Settings: v+ Summary, 20 per page <E| Send to: +  Filters: Manage Filters
g°”tr°"ef’,f"3 Search results 3
ke (461) Items: 1 to 20 of 478 o [1 e [T | L] Tl Ry Saxom
Source llumina HiSeq 2000 paired end sequencing: Coordinated effects of sequence variation on@roP Organiqﬂs Tr_ge]
DNA (468) 1. DNA binding. chromatin structure. and transcription Hqgm ??zl‘ef‘f (817)
RNA(9) 1 ILLUMINA (llumina HiSeq 2000) run: 18.8M spots, 1.8G bases, 1Gb downloads e —_
Accession: ERX329154
Type ._@ Top Bioprojects =
X 47) i i i iati indi . . .
exome | N * lllumina leSeq 2000 sequencing: Qoordlnated effects of sequence variation on DNA binding. Production ENCODE epigenomic... (6)
genome (343) 2\, chromatin structure. and transcription Production ENCODE functional... (5)
Other { ILLUMINA (lllumina HiSeq 2000) run: 172.3M spots, 6.2G bases, 3.5Gb downloads Production ENCODE transcript... (2)
aligned data (167) ANgession: ERX329718
llluxina Genome Analyzer lIx sequencing: Coordinated effects of sequence variation on DNA Find related data =
Clear all 3. bindihq chromatin structure. and transcription. Database: | Select v
) 1 ILLUMNA (lllumina Genome Analyzer lIx) run: 38.7M spots, 1.4G bases, 859.7Mb downloads
onal filters Accession xRX329712
Access Display Settings: + Summary, 20 per page Send to: ~ §
Controlled (10) ails s
Bublic (37 Search results -
o . illumina"[Properties
e Items: 1 to 20 of 47 Page [1_|of3 | Next> | Last>> bgrary Fiegdslp ]
DNA (47) © Filters activated: exome. Clear all to show 478 items. -
Type e "NX WXS of NA12878_ standardized to 100x" See more..

1. 1ILLUMINA (lllumina HiSeq 2500) run: 57.5M spots, 16.4G bases, 7.6Gb downloads
Accession: SRX1100296
Other "SSCR WXS of NA12878. standardized to 100x"

aligned data (8) 2. TILLUMINA (lllumina HiSeq 2500) run: 44 4M spots, 8.9G bases, 3.7Gb downloads
Accession: SRX1100295

v exome (47)
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The Metadata Display

Click the title of an experiment to open the record in “Full” display format (A) for more details about the experiment. In
this display, the summary of the experiment is at the top (B), which is followed by links to individual run data in the SRA
Run Browsers (C) and collection of runs in the Run Selector (D). Entries in other databases related to this experiment,
such as BioSample, Taxonomy, and PubMed (if available), are shown in the “Related Information” portlet in the right-

Full + @ send 1o - | hand column (E).

. Related information
SRX111436: ole Exome sequencing for the 1000 Genor Assembly <E|

8 ILLUMINA (lllumina HiSeq 2000) runs: 17.8M spots, 2.7G b

Examining Reads

BioProject Through the Run Browser
Design: Whole Exome sequencing for the 1000 Genomes Pr{ BioSample d selection | Yoy can use the “Reads” tab of the
Submitted by: Broad Institute (8I) Taxonomy [ “Run Browser” (F) to access individual
Study: Exome sequencing of (KHV) Kinh in Ho Chi minh City, w——ation reads. Click the “Alignment” tab (G) to

PRJNAS59815 - SRP004063 - All experiments « All runs
Sample: Coriell HG02047

SAMNO0630256 - SRS212513 - All experiments « All runs

Organism: Homo sapiens

access pre-computed alignments on a
chromosome-by-chromosome basis
through the “Sequence View” (H) and
the “Configure” button. The example

Library: www.ncbi.nlm.nih.gov/sra/SRX111436 h ’ :
el S p— displays a defined region of chromo-
Instrument: lllumina HiSeq 2000 some 1.
[_B:> ggﬁﬁgg}/c\gﬁgwc SNCBI  SRARunSelector Q @
- Selection: Hybrid Selection
Layout' PAIRED " oot 2 s |

1 Assay Type

Spot descriptor: 2 [] AvgSpotLen

BI_Run_Barcode BioProject PRINA59815

©

Bl_run_name Consent PUBLIC
Bl_work_request_ID (Experiment)

4 Bl attributes: (hide_ )

BI GS5R sample ID: 133524'? A Center Name DATASTORE region ena, gs.US, ncbi.public, s3.us-east-1
BI GSSR sample LSID: broadinstitute.org:bsp.[ 10  flowcell barcode

DATASTORE filetype FASTQ,SRA
Bl_work_request_ID (Run)
Bytes DATASTORE provider ENA, GS,NCBI, S3

R IENECNRTENN

BT prudect: e GG 110 o d (Experiment) LibraryLayout PAIRED
5 12 gssr_id (Run) LibrarySource GENOMIC
BI work request ID: 27827 13 tnstrument
= - 14 instrument_name
s .
Pipeline: .rl‘fi'f... 15/ | lane m Runs Bytes Bases Download
Name Step Progran 16/ | LibrarySelection
Total 702 120Tb 187T Runinfo Table Accession List
base caller 2011-12-10 23:41:57.0 GAPipelir
Selected 00 0 RuninfoTable  or Accession List

Runs: 8 runs, 17.8M spots, 2.7G bases, 1.3Gb

Run # of Spots # of Bases Size Q

SRR389621 2,257,646  3432M 1721
SRR389628 2,222,999  337.9M  169.9
C )SRR389633 2,221,570  337.7M  172.2

SRR389644 2,194,040 333.5M 168.2
Iln Sequence Read Archiye

1 2 3 0 B ¢
® ~ Run < BioSample ¢ AssayType ¢ AvgSpotlen < Bases < Bytes < Center|

1 ERR047698 SAMNO00249811 WGS 180 12956817600 8927985040 BGI

Whole Exome sequencing for the 1000 Genomes Project (SRR389633)  Change accession..

Metadata | Alignment Analysis Reads Data access

Alignment Reads Bases Fraction
Primary 43M 3256Mbp  96.43%
Dowioad | Submit | Sofuware
Reference Range
1 d |1543700004154450000

Studies Samples An:z Run Browser JEETRCEat S ST ERIY

Homo sapiens chromosome 1, GRCh37.p13 Primary Assembly

Whole Exome sequ H g fOl' the 1000 Genomes PI'O This run has 75 references. Only first 40 are shown
J © What does it do?
Metadata Alignment Analysis | Reads Data access Vi i ———
lew  scope accession count in | Sequence Viewerrf
® this run SRR389633 1
< |1 |1 l 222157 I > | View: ¥ biological reads [ tech same experiment  SRX111436 8
Read ted Osamesample  SRS212513 2 H
1. SRR389633.1 SRS212513 eadas (Separa e ) same study SRP004063 269
name: 1, member. DOEMV.1 >gnl|SRA|SRR389633.1.1 1 (Biologic. alse L
2. SRR389633.2 SRS212513  AACTTAATACCACAACCAGGCATAGGGG [J] Output this run in [FASTA | format to| Screen | File
Aamaa- D) b NNEMIN/ 4 P =
& NC_000001.10 ~ | Find: v|i@pl Q [ @ i == T R Tools~ | L Tracks+ ¥, Download > & 7 ~
I154,370 K |154,330 K |154.39@ K |154,400 K [154.418 K |154,420 K [154.438 K |154,440 K ]
Genes, NCBI Homo sapiens Annotation Release 105.20190806 \ \ > ®
ILER [+6] fF— > > ~—H— =t »—
ILER-AS1 PSMDEP1
E3—{ NR_147855.1 B =xon
SRR389633 YRy > %
. . 2% T =
Histogram of aligned reads. ) . , Pile-up, log 2 scaled
Zoom in to sequence level for more details. I b ' h
' 1
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BLAST Searching and Downloading the Sequence Data

For selected SRA
Summary ~ A > Send to: Choose Destination
dataset, yon can use -
the “Send to” menu Send results fo Blast File Clipboard
i i ? = i Collect ® BLAST
(A) to further process | gearch results WWw.ncbi.nim.nih.gov/sra/?term=kpnih10 Rjne:ellmr
the set. For example, | iems: 4. seected 2 s
>> , . ] . i
“BERSTQ’ B PacBio SMRT Sequencing of Klebsiella pneumoniae subsp Syl expemments
( ) Qe”er' 1. pneumoniae KPNIH10 Genomic Library Send
ate a preconflgyred 4 PACBIO_SMRT (PacBio RS Il) runs: 653,928 spots, 5.1G bases, 17.4Gb downloads
BLAST page with the Accession: SRX612578
dataset set as the llumina MiSeq Sequencing of Klebsiella pneumoniae subsp | | Choose Destination
target database so 2. pneumoniae KPNIH10 Genomic Paired-end Library ’ C )®File Cli
- pboard
you can a|ign your ‘.!ITIA_UAI‘.vIAIN»-‘;(III%J_m)p?_r.;nSeq;run: 1.5M spots, 612.9M bases, 369.7Mb downloads T Collections BLAST
query against the feeession F‘ - ) ) _ Run Selector
set, and “Send to” >> ; 454 Sequencing Q‘ Klebsiella pneumoniae subsp. pneumoniae Sonmlond 2 feme
File (C) retrieves or v !(fsr‘i':1g:?igo’l_:;'(-i::ei'in: gélbr?CrJ\Z spots, 317.9M bases, 691.9Mb downloads F t
. | 424 (404 5 | ium) run: . ? SN , 0.9V / orma
downlpads the set in downloads | Runinfo v
specified format. Accession: SRX612576 : Runinfo v

= £ . . Create File | [Summary
¢! 454 Sequencing of Klebsiella pneumoniae subsp. pneumoniae )

4. KPNIH10 Genomic Fragment Library

2 LS454 (454 GS FLX Titanium) runs: 1.2M spots, 352.7M bases, 922.7Mb downloads
Command line tools Accession: SRX155861
from the NCBI SRA
Toolkit (www.ncbi.nlm.nih.gov/Traces/sra/?view=software) can remotely prefetch data from the NCBI SRA site and pro-
cess them locally, when fed a valid SRR accession as input. For local BLAST search against specific SRA datasets
specified with SRR accessions, you can use the newly introduced blastn_vdb and tblastn_vdb command line tools. This
prefetch function can take advantage of the faster download speed provided by through Aspera plugin, if you already
have it installed and configured. The example command line below uses tblastn_vdb to do a translated search with a
drug resistance protein sequence from Escherichia coli (-query mdr_sequence.aa), against two Klebsiella pneumoniae
datasets (-db “SRR1427233 SRR55906”), ask for 2500 hits if that many were found (-max_target_seqs 2500) in tabular
output (-outfmt 6), and save the results to a file (-out sra_tblastn.tab). The system automatically fetches the data from
NCBI if you do not have the data files already downloaded locally.

Accession List
Full XML

tblastn_vdb -query mdr_ sequence.aa -db "SRR1427233 SRR515906" -max_target_seqs 2500 -outfmt 6 -out
sra_ tblastn.tab

Given an XRR (SRR/ERR/DRR) accession, you can use the following steps to reconstruct the FTP path for the .sra file:
The base FTP path is ftp.ncbi.nim.nih.gov/sra/sra-instant/reads/ByRun/sra/

Append /XRR to get to the different source directory (with X being S, E, or D)

Append /XRR##H with the # being the first three digits of the XRR accession, for SRR1427233, use /SRR142
Append XRR full accession, for SRR1427233, use /SRR1427233

Append the full accession with .sra extension, for SRR1427233, use /SRR1427233.sra to arrive at:
ftp.ncbi.nim.nih.gov/sra/sra-instant/reads/ByRun/sra/SRR/SRR142/SRR1427233/SRR1427233.sra

For ascp, replace the ftp.ncbi.nim.nih.gov with anonftp@ftp-private.ncbi.nlm.nih.gov: to arrive at:
anonftp@ftp-private.ncbi.nim.nih.gov:/sra/sra-instant/reads/ByRun/sra/SRR/SRR142/SRR1427233/SRR1427233.sra

NOTE: The above is only for your reference. We recommend that you use sratoolkit’s prefetch programs to download
SRA data files, which can take advantage of Aspera when that setup exists. Other data conversion programs will be
needed to check the integrity of the .sra file and dump fastq and bam formatted data from downloaded .sra files.

References

SRA help documentation is available from the NCBI Bookshelf at:
www.ncbi.nlm.nih.gov/books/NBK47528/

The software package for processing downloaded SRA data (sratoolkit) are available from this page:
www.ncbi.nlm.nih.gov/Traces/sra/?view=software

Document on sratoolkit is available from this page:
www.ncbi.nlm.nih.gov/Traces/sra/?view=toolkit_doc

A handout for Sequence Viewer is at:
ftp.ncbi.nih.gov/pub/factsheets/Factsheet Graphical SV.pdf

A handout for BLAST search sra reads locally is at:
ftp.ncbi.nlm.nih.gov/pub/factsheets/HowTo Local SRA BLAST.pdf

SRA-specific comments and submission-related questions can be addressed to
sra@ncbi.nim.nih.gov
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