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Outline 

• Whole Genome Sequencing (WGS) repositories

• Databases within GenBank

• Accessing WGS data

• Sharing WGS data

2



DTUDate Title

Tsunami of WGS data in last decade
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14.8 m
illion

publicly
available

runs
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Bacterial Sequence repositories

• Almost all sequences are submitted to International Nucleotide Sequence Database 
Collaboration

4

GenBank ® - NCBI genetic 
sequence database

EBI-European Nucleotide Archive (ENA)

DDBJ- DNA Data Bank 
of Japan

Daily Data 
Exchange

https://www.ncbi.nlm.nih.gov/genbank/collab
https://www.ncbi.nlm.nih.gov/genbank/collab
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Databases within GenBank

• BioProject- collection of biological data related to a sequencing project
– BioProject accession always starts with PRJ…. e.g., PRJNA271013
– Contains description of the study/publication and number of samples
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Databases within GenBank

• BioSample- contains description of biological source material (sample/isolate)
– BioSample accession always starts with SAM…. e.g., SAMD00499521
– Contains description of the isolate: strain name, host, country, collection date

6



DTUDate Title

Databases within GenBank
• Sequencing Run Archive (SRA): largest repository of raw sequencing data

– Contains raw reads
• Samples (SRS)>Experiment (SRX)>Sequencing runs(SRR)

– Accession numbers are given based on source database and type of record, e.g., 
SRX23903934

– The first letter in the accession makes a notation of the source database - SRA, EBI, or 
DDBJ correspondingly

– Third letter is given based on the type of data represented
• Project/Study (e.g., the SRA record associated with a specific BioProject): SRP#, ERP#, or DRP#
• Sample (e.g.,the SRA record associated with a specific BioSample): SRS#, ERS#, or DRS#
• Experiment (e.g., the SRA record for a specific experiment or run(s)): SRX#, ERX#, or DRX#
• Run (e.g., the SRA record for a specific run): SRR#, ERR#, or DRR#
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We need run accession numbers to download 
the sequences
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Downloading genomic data from SRA database: 
Using BioProject

1. Goto ncbi.nlm.nih.gov
2. Select ”BioProject” from the list of databases
3. Enter the BioProject accession number
4. Click on ”SRA Experiments” under ”Project Data”
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Ways to retrieve fastq files from SRA

• NCBI provides a tool to extract and download sequnces as fastq files
– SRA-Toolkit (fasterq-dump)
– Commandline-tool that is available for Linux, macOS, and Windows.
– Can download multiple runs with one command

• Access fastq files via web-based servers
– NCBI-GenBank
– ENA Browser
– Using fasterq-dump in Galaxy
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Downloading genomic data from SRA database: 
Using BioProject

• Click on the Run accession

• Click FASTA/FASTQ Download
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Downloading from ENA browser

11

https://www.ebi.ac.uk/ena/browser/search

1. Search for the PRJ, SAM, or SRA accession number

2. Select the fastq/fasta files

3. Download

https://www.ebi.ac.uk/ena/browser/search
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Another alternative- Galaxy

• https://usegalaxy.eu/

• 250GB disk space

• Hundreds of bioinformatics 
tools available 
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1. Search fasterq

2. select fasterq
3. Select input type=downloaded list

4. Upload SRR list

5. Run tool

https://usegalaxy.eu/
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Searching for specific AMR Pathogens
• NCBI Pathogen Detection (https://www.ncbi.nlm.nih.gov/pathogens/) 

• Example: Search for E. coli isolates encoding a blaNDM-1 beta-lactamase. 
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https://www.ncbi.nlm.nih.gov/pathogens/
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Quality Control of sequence data
• Always check the quality of publicly available sequence data

• For fastq files (raw reads)
– Check quality of the reads
– e.g., with FastQC

• For fasta files (assembled reads)
– Check the quality of assembly
– e.g., with QUAST
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Sharing large sequence data- ScienceData.dk
• WGS data can be hundreds of GBs in size

– Cannot be shared via email
– Need to be hosted on a cloud storage platform

• Provided by the Technical University of Denmark (DTU)
– Mainly for Danish research institutes
– Approx. 5200 institutes around the world can access ScienceData (eduGAIN

member?)
– 200GBs of free storage
– Share large files with others via weblink
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Sharing large sequence data- ScienceData.dk
• https://sciencedata.dk/

• Log-in via institution
• Search your institution or country
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https://sciencedata.dk/
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Sharing large sequence data- EUDAT
• European Collaborative Data Infrastructure (EUDAT)

• B2DROP, the EUDAT’s Personal Cloud Storage Service (https://b2drop.eudat.eu)
– Access through institution?
– Free 20GBs storage
– Possibility to share data via weblink
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https://b2drop.eudat.eu/
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Thank you!

Questions?
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