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Spot Abstraction

Figure 3: Short reads are extracted from an image cluster, or 
“spot”, and partitioned during processing to present 
subsequences to downstream applications.  The SRA presents 
the partition among “application” and “technical” reads of the 
spot’s sequence.  Annotations such as 3’ quality clipping are 
stored as properties of the entire spot (a).  Alternative spot 
layouts should be supported this way: barcoded reads (b), 
paired-end sequence with linker (c), and paired-end sequence 
without linker (d).   
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Runtime parameters

•Study reference
•Sample reference
•Library details
•Spot layout
•Platform configuration
•Read processing spec

•Wrapper for binary run files
•Date, machine, facility, etc

• Taxonomy id
• strain/isolate details
• anonymized id

• INSDC tracking
•GEO tracking
• submitter project id
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d. Multiplexed Sample Scenario

Figure 4: The SRA separates metadata from data (a), relates experiments to samples in flexible ways (c,d), and 
provides flexible data structures for decorating objects with properties, internal and external links, and names (b).

Figure 5: Deposits are currently brokered by DNA Data Bank of
Japan (DDBJ) to NCBI, and are mirrored between the SRA at 
NCBI and the European Read Archive (ERA) at European 
Bioinformatics Institute (EBI).  This gives users across the world 
immediate access to deposits at the respective archives.  

A global name space ensures that accessions generated by the 
individual archives are recognized by the collaborating archives.   

Hold Until Publish Feature
• Hold for [days]
• Hold until [date]
• Hold [until released]
• Hold for broker [broker] = poll broker authority

Restricted Access Feature
• Metadata are public
• Run data are private
•Appropriate for patient data, personal genomics
• Brokered by dbGaP, which manages access

Submissions Model
• High Throughput Submission with XML
• Interactive Submissions Tool 
• Consultative Submissions
• Submitter maintenance of metadata
• Sequencing Centers vs Individual Submitters

A distinct accession (SRA) is issued just for the 
submission session, separating submissions 
contact info, file manifests, exceptions from the 
data and metadata.  Metadata can be submitted 
separately from data, and data and metadata
for a given submission can arrive asynchronously.
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NA12878 CEU_1 trio child Female
NA12891 CEU_1 trio father Male

NA12892 CEU_1 trio mother Female
NA18507 Yoruba-1 Male

NA19240 YRI_1 trio child Female
NA19239 YRI_1 trio father Male

NA19238 YRI_1 trio mother Female
NA12045 CEPH-2 Male

NA11918 CEPH-2 Female
NA18522 Yoruba-1 Male

NA11992 CEPH-1 Male
NA06986 CEPH-2 Male

NA18871 Yoruba-1 Male
NA18870 Yoruba-1 Female
NA18961 Japanese-1 Male

NA12003 CEPH-1 Male
NA11831 CEPH-1 Male

NA18953 Japanese-1 Male
NA19102 Yoruba-1 Female

NA12155 CEPH-1 Male
NA18498 Yoruba-2 Male

NA18964 Japanese-1 Female
NA07346 CEPH-2 Female
NA11920 CEPH-2 Female

NA19172 Yoruba-1 Female
NA18959 Japanese-1 Male

NA07051 CEPH-2 Male
NA18501 Yoruba-1 Male
NA18510 Yoruba-2 Male

NA18520 Yoruba-2 Female
NA18489 Yoruba-2 Female

NA11919 CEPH-2 Male
NA18912 Yoruba-1 Female

NA07347 CEPH-2 Male
NA11832 CEPH-1 Female
NA12763 CEPH-1 Female
NA18519 Yoruba-2 Male
NA18504 Yoruba-1 Male

NA18960 Japanese-1 Male
NA12716 CEPH-1 Male
NA10851 CEPH-1 Male

NA19093 Yoruba-1 Female
NA18516 Yoruba-1 Male
NA19138 Yoruba-1 Male
NA12249 CEPH-1 Female

NA12872 CEPH-1 Male
NA18505 Yoruba-1 Female

NA12874 CEPH-1 Male
NA18856 Yoruba-1 Male

NA12812 CEPH-1 Male
NA12814 CEPH-1 Male

NA12761 CEPH-1 Female
NA12717 CEPH-1 NULL

NA11830 CEPH-1 Female
NA12815 CEPH-1 Female

NA12005 CEPH-1 Male
NA11994 CEPH-1 Male

NA12873 CEPH-1 Female
NA12750 CEPH-1 Male
James D. Watson Male

NA12751 CEPH-1 Female
NA12044 CEPH-1 Female

NA11829 CEPH-1 Male
NA11881 CEPH-1 Male

NA07037 CEPH-2 Female
NA11894 CEPH-2 Female
NA11931 CEPH-2 Female
NA12287 CEPH-2 Female
NA18853 Yoruba-1 Male
NA12234 CEPH-1 Female

NA12154 CEPH-1 Male
NA11995 CEPH-1 Female

NA19152 Yoruba-1 Female
NA12043 CEPH-1 Male

NA18973 Japanese-1 Female
NA18976 Japanese-1 Female
NA18947 Japanese-1 Female

NA18517 Yoruba-1 Female
NA18861 Yoruba-1 Female
NA18940 Japanese-1 Male
NA18943 Japanese-1 Male
NA19137 Yoruba-1 Female

NA18981 Japanese-1 Female
NA06994 CEPH-1 Male

NA18499 Yoruba-2 Female
NA11840 CEPH-1 Female
NA19160 Yoruba-1 Male
NA18486 Yoruba-2 Male

NA18967 Japanese-1 Male
NA10847 CEPH-1 Female

NA18523 Yoruba-1 Female
NA18971 Japanese-1 Male
NA18944 Japanese-1 Male
NA19005 Japanese-1 Male

NA19200 Yoruba-1 Male
NA18942 Japanese-1 Female

NA12776 CEPH-2 Female
NA19108 Yoruba-2 Female
NA18945 Japanese-1 Male

NA12828 CEPH-2 Female
NA18975 Japanese-1 Female

NA18909 Yoruba-2 Female
NA19114 Yoruba-2 Female

NA11993 CEPH-1 Female
NA12414 CEPH-2 Female
NA12004 CEPH-1 Female

NA07357 CEPH-1 Male
NA18508 Yoruba-1 Female
NA18511 Yoruba-2 Female
NA18970 Japanese-1 Male
NA19143 Yoruba-1 Female
NA19225 Yoruba-2 Female
NA19209 Yoruba-1 Female

NA12813 CEPH-1 Female
NA19141 Yoruba-1 Male

NA18968 Japanese-1 Female
NA18858 Yoruba-1 Female
NA19147 Yoruba-2 Female
NA18974 Japanese-1 Male

NA18972 Japanese-1 Female
NA19204 Yoruba-1 Female

NA12749 CEPH-2 Female
NA19201 Yoruba-1 Female
NA18965 Japanese-1 Male

NA12006 CEPH-1 Female
NA19153 Yoruba-1 Male

NA18502 Yoruba-1 Female
NA18592 Han Chinese-1
NA19207 Yoruba-1 Male

NA19257 Yoruba-2 Female
NA18949 Japanese-1 Female

NA19159 Yoruba-1 Female
NA18956 Japanese-1 Female

NA19131 Yoruba-1 Female
NA12489 CEPH-2 Female

NA18948 Japanese-1 Male
NA18951 Japanese-1 Female

NA12144 CEPH-1 Male
NA19116 Yoruba-1 Female

NA12156 CEPH-1 Female
NA19129 Yoruba-1 Female
NA19099 Yoruba-1 Female
NA19190 Yoruba-2 Female
NA18907 Yoruba-2 Female

NA19119 Yoruba-1 Male
NA18916 Yoruba-2 Female

NA19098 Yoruba-1 Male
NA07000 CEPH-1 Female

NA18603 Han Chinese-1 Male
NA18969 Japanese-1 Female

NA18952 Japanese-1 Male
NA18638 Han Chinese-2 Male

NA19144 Yoruba-1 Male
NA06985 CEPH-1 Female
NA19171 Yoruba-1 Male

NA18609 Han Chinese-1 Male
NA18608 Han Chinese-1 Male

NA18564 Han Chinese-1 Female
NA18558 Han Chinese-1 Male

NA18582 Han Chinese-1 Female
NA12890 CEPH-2 Female

NA12889 CEPH-2 Male
NA18542 Han Chinese-1 Female

NA12842 CEPH-2 Male
NA18552 Han Chinese-1 Female
NA18579 Han Chinese-1 Female

NA18562 Han Chinese-1 Male
NA18537 Han Chinese-1 Female

NA12830 CEPH-2 Female

Coverage of 169 Complete Human Genomes NCBI announces production release of the Short Read Archive (SRA), a repository of sequencing data from next generation 
sequencing platforms.  Thus far the SRA has amassed over 4 TBp (Tera bases) of sequence from several thousand submissions 
executed via automated and interactive channels.   The deposits are now indexed in the Entrez system, meaning that short read 
datasets can be retrieved via queries to PubMed, Genome Project, Taxonomy, and GEO.   Short read data are provisioned in 
fastq format (bases and qualities), suitable for use with popular assemblers and aligners.   The SRA regularly exchanges data with 
the European Read Archive (ERA) and the DNA Data Bank of Japan, providing users with worldwide scope for short read deposit 
and retrieval.  

The SRA continues as a work-in-progress.  Future developments include on-line sequence search capability, archival 
of short read alignment and assembly records, improved indexing and retrieval, a software library for interacting with archival data 
sets, and support for new platforms and sequencing technologies.
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Figure 1: Deposits in the SRA as of 31 Jan 2009.  (A) lists 169 human genomes sequenced to 1X or
greater.  Most of these were generated by the 1000 Genomes Project.  (B) shows the growth in tera
bases of deposited sequence.  (C, D) show the breakdown of sequencing by study type and taxonomy.
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Data through 31 Jan 2009.  Includes deposits in European Read Archive mirrored to NCBI.
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Data through 31 Jan 2009.  Includes deposits in European Read Archive mirrored to NCBI.
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Data through 31 Jan 2009.  Includes deposits in European Read Archive mirrored to NCBI.

Human whole genome 
sequencing is the main 
activity.

Retrieval Workflow

Figure 2: A user finds an article of interest in PubMed. The user follows the SRA link (A), obtains a list of experiments run for the
study (B), expands the detail of one such experiment (C), and downloads the data in fastq format (D).
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