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Today’s Instructor

• Bioinformatics and Computational 
Biosciences Branch (BCBB), NIAID

• National Institutes of Health, Bethesda, MD 
USA.

• Contact our team via email: 
– Email: bioinformatics@niaid.nih.gov
– Instructor’s email: 

• mariam.quinones@nih.gov
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Objectives
• Serve as supplemental training in bioinformatics to students enrolled in 

course MSB 7104:  Online Bioinformatics and Sequence Database (Kampala, 
Uganda). 

• Demonstrate methods for search and retrieval of sequence files from public 
databases 

• Learn how to download files in batch from NCBI

• Overview of how to upload files to NCBI SRA (submission portal and 
METAGENOTE)



Potential reasons for downloading public data files

• To expand previous published analysis (for example 
searching for genomic elements that were not the 
original focus of the study)

• To reproduce a study, compare or integrate with
additional data files

• For gaining experience with file manipulation and 
processing

• For benchmarking certain tools



Where are sequence files stored? 

1. Sequence Read Archive (SRA) 

2. Specialized Databases
For example: MG-RAST

The SRA is NIH's primary archive of high-throughput sequencing data and is part of the 
International Nucleotide Sequence Database Collaboration (INSDC) that includes at the 
NCBI Sequence Read Archive (SRA), the European Bioinformatics Institute (EBI), and the 
DNA Database of Japan (DDBJ). Data submitted to any of the three organizations are 
shared among them. https://www.ncbi.nlm.nih.gov/sra/docs/

https://www.ncbi.nlm.nih.gov/sra
https://www.ncbi.nlm.nih.gov/sra/docs/


Which file types are stored at SRA?

The SRA accepts genetic 
data and the associated 
quality scores produced by 
next generation sequencing 
technologies.

Typically FASTQ or BAM files

https://www.ncbi.nlm.nih.gov/sra/docs/submit/#accepted-data
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https://www.ncbi.nlm.nih.gov/sra/docs/submitmeta/



How to search 
SRA data?

1- Use basic SRA 
search box
2- Create a query 
using the Advanced 
Search Builder
3- Use SRA toolkit to 
query using 
command line

Alternatively, start by searching data associated to 
a BioProject using IDs listed on a publication of 
interest

https://www.ncbi.nlm.nih.gov/bioproject/

https://www.ncbi.nlm.nih.gov/bioproject/




Practice 1: Let’s do a Basic and Advanced Search
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à Explore the top result.  View the Run record, explore the Analysis.   Are the reads 100% plasmodium? 

à How many results? 



Practice 2: Let’s search using BioProject, then navigate 
to SRA

PRJNA493853
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https://www.ncbi.nlm.nih.gov/bioproject/PRJNA493853


Practice 3: 
Let’s practice 
downloading 

data 
associated to 
a publication

1- View this example publication: 
https://pubmed.ncbi.nlm.nih.gov/33665609/

2- Find BioProject ID listed on publication

3- Use NCBI Search tools to find URLs for 
download of FASTQ files of an adult buccal 
microbiome sample

https://pubmed.ncbi.nlm.nih.gov/33665609/


Having trouble finding URLs to download? Try SRA Explorer 
https://sra-explorer.info/#

PRJNA473788 or SRR7249925

https://www.ncbi.nlm.nih.gov/bioproject/PRJNA473788
https://trace.ncbi.nlm.nih.gov/Traces/sra?run=SRR7249925


SRA Toolkit

Use example to download paired end data:

https://trace.ncbi.nlm.nih.gov/Traces/sra/sra.
cgi?view=toolkit_doc



Practice 4a: Run a download with a simple command 
line in the server 

mquinones@kla-ac-bio-03:~$ fastq-dump -I --split-files ERR5697180



https://trace.ncbi.nlm.nih.gov/Traces/sra/?run=ERR5697180

Practice 4b: Find URLs in the Data access tab

https://trace.ncbi.nlm.nih.gov/Traces/sra/?run=ERR5697180


Practice 4c: Download directly into Galaxy <usegalaxy.org> 
or <usegalaxy.eu>



A raw file 
without 
metadata is 
not very useful

TACGGAAGGTCCAGGCGTTATCCGGA
TTTATTGGGTTTAAAGGGAGCGTAGG
CTGGAGAT
TAAGTGTGTTGTGAAATGTAGACGCT
CAACGTCTGAATTGCAGCGCATACTG
GTTTCCTT
GAGTACGCACAACGTT
GGCGGAATTCGTCGT

BioProject, BioSample and Runs contain important details
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What do we mean by metadata of a Genomic Sample? 
The “What”, How”, “Where”, “When” of biological sample and processing

Ø Host: Homo sapiens

Ø Organism: Severe acute respiratory syndrome coronavirus 2

Ø Collection date: 01-Feb-2020

Ø Host disease: COVID-19 DOID:0080600

Ø Sample collection device: Nasopharyngeal swab

Ø Sequencing methods: Illumina HiSeq 1000

Ø Library source: Viral RNA 
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Why is it important 
to annotate and 
publish sample 
metadata?
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üReproducible research
üReuse of data
üIntegration of multiple studies & 

meta-analyses

To facilitate: 
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NCBI Example 1: Sars-CoV-2 from South Africa

How is metadata organized? Using models “packages” or “checklists”

BioSample Model “Package”
Ø Provides template
Ø Enforces a minimum set of 

attributes

*Other Models include those developed 
by 
Genomics Standards Consortium
(e.g. MIMS, MIMARKS, MIGS)
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Example 2: Sars-CoV-2 from US patients
BioProject SRA Study

BioSample metadata



GSC: WIDELY USED STANDARD VOCABULARY FOR MICROBIOME SEQUENCE 
DATA

• MIMARKS - Minimum Information about a MARKer gene Sequence Project
• MIMS - metagenome
• MIGS - genome
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https://metagenote.niaid.nih.gov/ ü Tool to annotate 
files with rich 
metadata

ü Free to use

ü Facilitates file
transfer to SRA 
through a drag-
and-drop function

ü Provides access to
ontologies

ü Automates
submissions to
SRA

https://metagenote.niaid.nih.gov/
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Select a template appropriate for your sample group, then annotate

Ontologies

Description

Model type

Microbiome 
(survey or WGS)

VirusCultured 
bacteria/archea

EukaryoteHuman Model organism

METAGENOTE’s Notebook provide templates for various model types 

“Host tissue 
sampled” has an 
anatomy diagram
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Next session: 
MSB 7101: Molecular Biology for Bioinformatics

Topic: Nucleic Acid Techniques and Tools

If you are joining remotely, 
please consider installing UGENE

http://ugene.net/download-all_html

http://ugene.net/download-all_html


Questions?
Email us: bioinformatics@niaid.nih.gov

mariam.quinones@nih.gov


