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Scope and access

Sequence Read Archive (SRA) is the NCBI database which stores sequence data obtained from next gen-

eration sequence (NGS) technology. Through this database, the metadata for those sequences can be

queried to locate the sequence dataset for subsequent download and further analysis. Specifically, SRA:

e Archives raw oversampling NGS data for various genomes from several platforms

e Shares NGS data with EMBL and DDBJ

e Serves as a starting point for “secondary analysis”

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

Metadata from SRA can be queried from Entrez SRA page and the SRA project list and sequence data can be browsed,

searched and downloaded from its homepage at www.ncbi.nlm.nih.gov/sra/ and www.ncbi.nlm.nih.gov/Traces/sra/, re-

spectively. For sequence-based searches against certain subsets of SRA reads (long reads from the Roche 454 plat-

form) using BLAST, a link is listed under the “Specialized BLAST” section on the BLAST homepage:

blast.ncbi.nlm.nih.gov/ .

Finding NextGen data through PubMed’s SRA links

The interest in a specific set of SRA data is often prompted from reading a publication. PubMed indexing makes SRA
data retrieval from PubMed records a straightforward process. A field-limited term “pubmed_sraffilter]” (A) retrieves

PubMed records with links to SRA data, such as the ChIP-seq paper displayed below in Abstract format (B). The rele-
vant SRA experiments under this project are available through the SRA link (C) in the “Related Information” section.

PUb[med@Ob' | PubMed = |pubmed_sra[filter] AND pnasfjour] AND assembliesltitle] < A | |

ﬁft:::lolrrﬂ:t:::?t:z)ngitflra ':.] RSS Save search Advanced Help

Display Settings: [~] Abstract | Send to: FFREE Full Text Atticle at i A
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Proc Natl Acad Scil S A, 2011 Jan 25;108(4):1513-8. doi: 10.1073/pnaz. 1017351108, Epub 2010 Dec 27. '\/
High-quality draft assemblies of mammalian genomes from massively parallel sequence data.

Gnerre S, Maccallum |, Przybylski D, Ribeiro FJ, Burton JM, Walker BJ, Sharpe T, Hall G, Shea TP, Sykes S, Berlin AWM, Aird D, Costello M,| Save items i
Daza R, Williams L, Micol R, Gnirke A Nusbaum C, Lander ES, Jaffe DB.

Bread Institute of MIT and Harvard, Cambridge, MA 02142, USA, =
Abstract

Massively parallel DMNA sequencing technologies are revolutionizing genomics by making it possible to generate billions of

relatively short (~100-base} sequence reads at very low cost. Whereas such data can be readily used for a wide range of Related citations in PubMed S

biomedical applications, it has proven difficult to use them to generate high-guality de novo genome assemblies of large, repeat-
rich vertebrate genomes. To date, the genome assemblies generated from such data have fallen far short of those obtained with
the older (but much mare expensive) capillary-based sequencing approach. Here, we report the development of an algarithm for | Cited by 75 PubMed Central A
genome assembly, ALLPATHS-LG, and its application to massively parallel DMA sequence data from the human and mouse articles

genomes, generated on the lllumina platferm. The resulting draft geneme assemblies have gooed accuracy, short-range
contiguity, long-range connectivity, and coverage of the genome. In particular, the base accuracy is high (299.95%) and the Related information =
scaffold sizes (N50 size = 11.5 Mb for human and 7.2 Mb for mouse) approach those obtained with capillary-based sequencing. | noiaied Citations

The combination of improved sequencing technology and improved computational methods should now make it possible to

increase dramatically the de novo sequencing of large genomes. The ALLPATHS-LG program is available at Assembly
http-/fwww broadinstitute org/science/programs/genome-biology/crd. BioSample
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Searching SRA metadata | srRa  [sma = (A =
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The metadata display

Clicking the title of an experiment (A) opens the record in “Full” display format (B) to provide more details about the ex-
periment. In this display, the summary of the experiment is shown at the top (C), which is followed by data download
links (D) and links to individual run data in the SRA browsers by clicking on SRR accessions (E). Entries in other data-
bases related to this experiment, such as PubMed listings of the publications describing the experiment, are shown in
Sond 1o I the “Related Information” portlet (F).

Display Settings: [*] Summary, 5 per page

V|
Results: 1to 5 of 17 Display Settings: [+ Full (B Send to:
™ Ilumina whole qea).rﬁé| A Pu-n. ;,l.et.lte SRX176655: lllumina whole genome shotgun sequencing of genomic DNA paired-end library "Solexa-73292'
1 \ - | containing sample GM12878
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™ llumina whole genome shotgun seque| Submission: SRA056322 by B
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3. 'Solexa-77483' containing sample GM14 Platform: lllumina (more_ )
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Accession SRYX{7RASS Isid: broadinstitute_org:bsp.prod sample:2435R BioSample
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Page 4 SRA: Sequence Read Archive

BLAST searching and downloading the sequence data

Selected SRA dataset can be searched with  [Dispiay settings: © summary, 5 per page Send 0¥ Choose Destination
BLAST by using the “Send to” widget's Results: 6t0 10 0f 12 Selected: 2 <<Frst| <prav pags|p |of3 Nests  Lest=s  @File € Clipboard
BLAST option (A). The action generates a ¥ ADL-122 Klebsiella pneumeniae (. Collzctionsy—=5et Dtz

. . 6. 1 ILLUMIMA (lllumina MiSeq) run: 224,276 spots, 112.1M bases, 82.2Mb downloads BLAST
preconflgured BLAST page Settlng these da' Accession: SRX244495 Download 2 items
taset as the target database. P ADL 322 Kiebsiella pneumcniae Farmat

7. 4 ILLUMINA (llumina MiSeq) run: 32,482 spots, 1.6M bases, 1.2Mb downloads Runinfo__=|

) Accession SRX244435 Create File | (El_

The ftp link to the dataset can also be saved

through the “Send to” by selecting “File” and
the “Runinfo” format (B). This “Runlinfo” file provides URLSs for direct download of the read data files from the NCBI's
FTP site. Selected columns from an example Runlinfo file are as follows.

Col 1 Col 5 Col 9
Run size_MB |download_path

ERR145655 |4385 ftp://ftp-private.ncbi.nlm.nih.gov/sra/sra-instant/reads/ByRun/sra/ERR/ERR145/ERR145655/ERR145655.sra

SRR519754 (8478 ftp://ftp-private.ncbi.nlm.nih.gov/sra/sra-instant/reads/ByRun/sra/SRR/SRR519/SRR519754/SRR519754.sra

For multiple files, simple scripts could be written to read URLs in the download_path column directly and call wget or
another clients to perform the download. An example wget command line is shown:

wget ftp://ftp-private.ncbi.nlm.nih.gov/sra/sra-instant/reads/ByRun/sra/ERR/ERR145/ERR145655/
ERR145655.sra

With Aspera installed, the command line tool ascp provides a faster alternative to regular FTP. However, since Aspera
uses a different scheme to specify domain names, ascp cannot use these FTP URL listed in the download_path column
directly. Instead, the top level domain name needs to be modified. The Aspera counterparts for the two FTP URLs
shown above are now displayed below with the domain name portion in red:

Runs Aspera and ascp recognizable URL

ERR145655 |anonftp@ftp-private.ncbi.nlm.nih.gov:/sra/sra-instant/reads/ByRun/sra/ERR/ERR145/ERR145655/ERR145655.sra

SRR519754 |anonftp@ftp-private.ncbi.nim.nih.gov:/sra/sra-instant/reads/ByRun/sra/SRR/SRR519/SRR519754/SRR519754.sra

The text below shows the output from a sample ascp download session performed on a Windows PC. Note the down-
load speed offered by acsp (C). At 292 Megabits/sec, it took only about 4 min to download an 8 GB file:

C:\ascp -QT -1 300M -m 64M -L aspera -i "C:\Program Files (x86)\Aspera\Aspera Conn

ect\etc\asperaweb_id dsa.putty" -k 1 anonftp@ftp-private.ncbi.nlm.nih.gov:/sra/sra-instant/reads/
ByRun/sra/SRR/SRR519/SRR519754/SRR519754 .sra .

SRR519754.sra 100% 8478MB 292Mb/s 04:11

Completed: 8681786K bytes transferred in 252 seconds .

(282149K bits/sec), in 1 file.

NCBI provides an SRA toolkit so that data in a chosen format, such as FASTA or FASTQ, can be extracted from the
downloaded .sra files. The SRA handbook provides additional technical details. The SRA Toolkit page, third link below,
has a direct link to that section.

References

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

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

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

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