
Short Read Archive (SRA) 

 
The Short Read Archive (SRA) is a massive, publicly accessible database for raw sequencing 
data from next-generation sequencing (NGS) platforms. It's run by the National Center for 
Biotechnology Information (NCBI) in the United States. Think of it as the primary global library 
for raw sequencing data. When researchers publish a study using DNA or RNA sequencing, 
journals almost always require them to deposit their raw data files (like FASTQ files) into a 
public repository. The SRA is the main place this happens. It's part of a larger, long-standing 
collaboration called the International Nucleotide Sequence Database Collaboration 
(INSDC), which includes the SRA (USA), the European Nucleotide Archive (ENA, Europe), and 
the DDBJ (Japan). Data submitted to any one of these is mirrored across all three, so you can 
access the same data from any of them. 

 

 

How to Download Data from SRA 

 
Downloading data is most commonly done using a free command-line program provided by 
NCBI called the SRA Toolkit. While you can sometimes find direct FTP links for files (especially 
on the ENA side), the toolkit is the standard, reliable method. 
 
The Main Tool: fasterq-dump 
The best tool for this job is fasterq-dump. It's a newer, faster version of the older fastq-dump 
tool. It downloads the compressed SRA-format data and converts it to the standard FASTQ 
format on your computer. 
 
Practical Steps: 

1. Install the SRA Toolkit: Download and install this free software package from the NCBI 
website onto your server or computer. 

2. Find the Accession Number: You need an ID for the data you want. You'll usually find 
this in the "Data Availability" section of a research paper. It will look something like: 

○ Project (SRP... or PRJNA...): The whole study (e.g., SRP123456). 
○ Experiment (SRX...): A specific sequencing experiment (e.g., SRX123456). 
○ Run (SRR...): The actual data file(s) for one sample (e.g., SRR123456). This is the 

ID you usually download. 
3. Run the Command: Open your terminal and use the fasterq-dump command followed 

by the Run accession number. 
 



 
 
 

 
Common Examples (Linux Bash shell): 

● To download a single-end run: 
 
fasterq-dump SRR123456 
 
This will create a file named SRR123456.fastq in your current directory. 
 

● To download a paired-end run: 
 
fasterq-dump SRR789012 --split-files 
 
The --split-files flag is essential. It creates two files: SRR789012_1.fastq (for Read 1) and 
SRR789012_2.fastq (for Read 2). 
 

● To download and gzip the output (recommended): 
 
fasterq-dump SRR123456 --split-files -e 8 | gzip > SRR123456_1.fastq.gz 
 
(Note: fasterq-dump's output redirection can be complex. A common practice is to 
dump the file, then compress it with gzip or pigz.) 
A simpler, pipe-based method for paired-end data: 
 
fasterq-dump SRR789012 --split-3 --stdout | pigz -p 8 > SRR789012_all.fastq.gz 
 
(This isn't as clean as separate files, but demonstrates piping). A more robust approach 
is often to dump and then compress. 

 

 

How to Upload (Deposit) Data to SRA 

 
Uploading data is a multi-step process done through the NCBI's SRA Submission Portal. It's 
essentially a web-based wizard that guides you through providing all the necessary information 
(metadata) before you actually upload your large data files. 
 
 



 
 
The SRA Data Hierarchy: 
You must understand this structure to submit data: 
 

1. BioProject (Accession: PRJNA...) 
○ What it is: The "umbrella" for your entire study. 
○ Example: "Transcriptomic analysis of E. coli under heat stress." 

2. BioSample (Accession: SAMN...) 
○ What it is: Descriptions of the biological source material you sequenced. 
○ Example: "Sample 1: E. coli K-12, 30°C, control media, replicate 1" or "Sample 2: 

E. coli K-12, 42°C, heat shock, replicate 1". 
3. SRA Experiment & Run (Accession: SRX... & SRR...) 

○ What it is: This links your BioSample (what) to your data files (the results) using 
the experimental details (how). 

○ Experiment (SRX): The metadata about the sequencing (e.g., "Illumina NovaSeq 
6000, RNA-Seq, paired-end"). 

○ Run (SRR): The specific data file(s) (e.g., sample1_R1.fastq.gz and 
sample1_R2.fastq.gz). 

 
Practical Steps: 

1. Log in to the NCBI SRA Submission Portal with your NCBI account. 
2. Create a New Submission: The wizard will start. 
3. Submitter Info: Provide your name, contact, and institution. 
4. BioProject: Create a new BioProject or link to an existing one. You will describe your 

overall study here. 
5. BioSample: Register each of your samples. You will be prompted to provide attributes 

for each one (e.g., organism, treatment, tissue). 
6. SRA Metadata: This is the core. For each sample, you'll specify: 

○ The sequencing instrument (e.g., Illumina NovaSeq 6000). 
○ The library strategy (e.g., RNA-Seq, WGS, ChIP-Seq). 
○ The library layout (e.g., Paired-end or Single-end). 
○ The file names for the raw data (e.g., sample1_R1.fastq.gz). 

7. Upload Files: After all metadata is complete, SRA provides you with credentials and 
instructions to upload your large FASTQ files. This is typically done via FTP or Aspera 
Connect (which is much faster for large files). 

8. Finalize: Once your files are uploaded and processed, the SRA system links them to 
your metadata, and your submission is complete. You will receive all the accession 
numbers (PRJNA, SAMN, SRR) to include in your manuscript. 

 



 

 

Most Important Metadata for Deposition 

 
Good metadata is what makes your data findable, understandable, and reusable by other 
scientists. "Garbage in, garbage out." Here are the most critical pieces of information you must 
provide: 
 

1. BioProject (The Study) 

 
● Project Title & Description: A clear, descriptive title and abstract for your overall 

study. 
● Release Date: The date you want your data to become public. This is critical! You can 

set it far in the future and update it once your paper is accepted, or set it to "release 
immediately upon publication." 

 

2. BioSample (The Material) 

 
● Organism: The scientific name (e.g., Homo sapiens, Mus musculus, Escherichia coli). 
● Sample Attributes: This is the most important part for experimental context. You must 

provide the "variables" of your experiment. 
○ Source: Tissue (e.g., "liver"), cell line (e.g., "HeLa"), or environmental source (e.g., 

"soil"). 
○ Treatment: The experimental variable (e.g., "control", "drug X", "24-hour 

timepoint", "gene-Y knockout"). 
○ Relevant Phenotypes/Genotypes: Any other key information needed to 

understand what this sample is (e.g., "wild-type", "female", "disease state: 
healthy"). 

 

3. SRA Experiment (The Method) 

 
● Library Strategy: What kind of experiment was this? This is essential for anyone trying 

to re-analyze your data. 
○ Examples: RNA-Seq, WGS (Whole Genome Sequencing), WES (Whole Exome 



Sequencing), ChIP-Seq, Amplicon (e.g., 16S rRNA), scRNA-Seq (single-cell). 
● Instrument Model: What machine was used? (e.g., Illumina NovaSeq 6000, PacBio 

Sequel II, Oxford Nanopore MinION). This affects data quality and analysis methods. 
● Library Layout: 

○ PAIRED (paired-end): You will provide two files (Read 1 and Read 2). 
○ SINGLE (single-end): You will provide one file. 

● Library Source: What molecule was sequenced? (e.g., GENOMIC DNA, 
TRANSCRIPTOMIC RNA, METAGENOMIC). 

● Library Selection: How was the library prepared? (e.g., PolyA selection, rRNA 
depletion, PCR, Oligo-dT priming). 


