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BioEd Summit: Introduction to NCBI 
Resources – the what and why of NCBI
E. Sally Chang, PhD

NCBI created in 1988 
by an Act of Congress.

• Create public databases and accept 
submissions of primary data

• Develop tools to analyze these data(curate 
data to create a quality controlled, value-
added reference datasets)

• Conduct research in computational biology

• Disseminate biomedical information

• Archive, Access and Analyze! 
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Archive (and curate!)
• 35+ public databases

• Three main sources of data: 
• Direct submissions
• Collaborations/agreements
• Internal curation (Refseq)

• Ever-increasing data is 
exciting but poses challenges 
for storage, access and 
interpretation! 

Growth of Genbank: The 
number of bases has 
doubles every 18 months!

How much data?

We have
40+ petabytes of data 
for people to access.

Largely connected by 
Entrez search system!
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Access
Making sure users can find and 
obtain the data they actually need 
out of all those databases…

BLAST searches of sequence databases by sequence similiarity

Datasets command 
line tool for bulk 
download of sequence 
data and metadata 

Searching of citations on PubMed

How many people visit our website to access 
data?

7.2 million visitors/day
28 million web page views/day
7,000 web page hits/second
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Analyze
Conducting our own research 
using the wealth of data and 
empowering users to do the 
same.

Comparative Genome Viewer 

Conserved domain annotation
Analyze 3d molecular structures with icN3D

Some of our 35+ interconnected databases!

PubMedPubMed Central
(PMC)

Books

NLM Catalog
(Journals)

dbGaP

ClinVarGenetic Testing
Registry

(GTR)

Genome
Assembly

dbSNP
dbVar

Gene

Protein

Conserved Domains
Database (CDD)

Structure

PubChem
Compound

PubChem
BioAssay

Nucleotide

GEO
SRA

MedGen

ClinicalTrials.gov

BioProject
BioSample

Taxonomy

Clinical Nucleotide Sequence

Biochemical Protein

Gene-basedLiterature

GeneReviews
Medical Genetics               

Summaries

NCBI Virus

Pathogens
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Genome

GeneTaxonomy

BioProject
BioSample

MedGen

PubMed

PubChem
Compound

NCBI’s Information Hubs
Clinical Nucleotide Sequence

Biochemical Protein

Gene-basedLiterature

Hubs of Data
Great places to start!

NCBI Virus

Pathogens

If it gets overwhelming…we have resources!

Link Link
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Introducing a few hubs: 

• Gene 

• Bioproject

• Taxonomy

• PubChem

• MedGen

NCBI Gene Record as a hub for exploring a gene in the news: GLP1R

Download Sequence Data and 
Pre-computed Orthologs

Examine Sequences in an Interactive Browser Explore and Visualize Protein Structures

Access Experimental Data 
Scan to check 
out this gene 
page! Link
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Find an example Gene Record using Entrez
Search the  Gene database for a gene record that: 

Is related to diabetes, has associated gene expression profiles and clinical variation data from ClinVar and a MedGen record

https://www.ncbi.nlm.nih.gov/gene/advanced

NCBI BioProject as Hub  

• Collection of data 
related to a single 
research effort

• A BioProject record 
provides users a 
single place to find 
links to the diverse 
data types

• Can search 
BioProjects or Browse 
by Attributes

https://www.ncbi.nlm.nih.gov/bioproject/browse
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NCBI BioProject as a data hub

https://ncbi.nlm.nih.gov/bioproject/1019517

Attributes 

Links to 
underlying data 
and samples

Links to 
related data

Description 

NCBI Taxonomy: Home for Organism-Based data
From the organism page:

Learn more about the 
taxonomy & link directly   
to organism-relevant data

Search term:   mycobacterium_tuberculosis[orgn]
Search term:   txid1773[orgn] 
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New Taxonomy-Based Genome Browsing

Taxonomy landing page

https://www.ncbi.nlm.nih.gov/datasets/taxonomy

Genome table

NCBI Microbiology Data
NCBI Virus

NCBI Pathogen Detection Project

https://www.ncbi.nlm.nih.gov/labs/virus

https://www.ncbi.nlm.nih.gov/pathogens/
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PubChem as a Hub

• Small molecules

• Larger molecules
• Nucleotides 
• Carbohydrates 
• Lipids 
• Peptides
• Chemically-modified macromolecules

• World's largest collection of freely 
accessible chemical information

Compund Page Result – links to lots of data!

https://pubchem.ncbi.nlm.nih.gov/compound/Aspirin
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MedGen: Hub for Clinical Info

https://www.ncbi.nlm.nih.gov/medgen/1289

Genome

GeneTaxonomy

BioProject
BioSample

MedGen

PubMed

PubChem
Compound

Those are just a few examples!
Clinical Nucleotide Sequence

Biochemical Protein

Gene-basedLiterature

Hubs of Data
Great places to start!

NCBI Virus

Pathogens
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Our role! Workshops & Codeathons

SELECTED EDUCATIONAL EVENTS

WORKSHOPS: Clinical Genetics  Pathogen Genome Analysis  Primer Design
Human Genetic Variation Analysis  Data Management  Metagenomic Analysis Model 
Organism Genomics  Chemical & Drug Discovery  Literature Mining
Sequence & Structure Visualization  Bioinformatics/Data Science  Federal Granting
and more...

CODEATHONS: Petabyte-Scale Sequence Search  Population Genomics VCF Analysis
Genomic Variant Analysis & Visualization  PubMed Search Results 
Representation to name just a few...

https://ncbiinsights.ncbi.nlm.nih.gov/ncbi-outreach-events/

RECRUITMENT, SELECTION & PARTICIPATION

18,233 people applied from 138 countries
7,369 applicants were accepted from 120 countries
3,989 people participated from 99 countries

Countries of our event participants

A teaser on our 
curriculum 

development process 
– learn a lot more 

tomorrow! 
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To find out more: 

• Check out our Outreach page for 
upcoming events: Our past events 
provide a link to all workshop materials 
including video recordings!

• Check out the fliers we shared

• Resource specialist meeting this 
afternoon!

Link


