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Entrez Query System at NCBI



o Search one or all databases.
o Generate brief “document 

summaries” for a list of records.
o Link from one list of records to 

another.
o Perform Boolean operations on lists 

of records.
o Format records for display and 

download.

Entrez Functions



o Each record in an Entrez database 
is assigned an integer called a UID, 
or “unique identifier”.

o Entrez transactions are performed 
on lists of UIDs.

o Transactions include Boolean 
operations and the tracking of links 
within and between database 
records.

Entrez Transactions



o Brief summaries of database 
records are generated quickly 
on frontend servers. 

o Full records are retrieved from 
backend machines.

DocSums



o Separate search history is 
maintained for each database.

o Previous searches can be recalled 
and combined using a query key 
and a cookie, called a “WebEnv”.

o Available on the Web under the 
'History Tab'

Search History



o A set of eight server-side 
programs.

o Support a uniform URL syntax.
o Translate a standard set of URL-

encoded input parameters for 
the array of programs comprising 
the Entrez system.

Eutilities



o Global Query: egquery.fcgi
o Searches: esearch.fcgi
o DocSums: esummary.fcgi
o Information: einfo.fcgi
o Downloads: efetch.fcgi
o Links: elink.fcgi
o Uploads: epost.fcgi

Entrez Functions and EUtils

Spelling: espell.fcgi (only used for pubmed)



URL Syntax

http://eutils.ncbi.nlm.nih.gov/entrez/eutils/eutil.fcgi?

Base URL

Location on the web where e-utility
web services are located

Specific e-utility web service request

Eutility



URL Parameters

esearch.fcgi?BASE/ db=nucleotide&term=mouse[orgn]

Parameters

db = nucleotide
term = mouse[orgn]

We need to know the following for 
each eutility call:

1. What parameters are available
2. What values they accept

“&” symbol used to 
separate parameters

E-Utility

esearch.fcgi?
einfo.fcgi?
efetch.fcgi?
esummary.fcgi?
egquery.fcgi?
epost.fcgi?
elink.fcgi?



The Entrez System

• Finds Unique 
Identifiers (UIDs) that 
match a text query

Entrez 
Core 

Engine

• Displays Document 
Summaries for 
each matching UID



The Entrez Core

EGQuery ESearch
• Finds Unique Identifiers (UIDs) that match a text query

EGQuery

ESearch

ESummarySet of UIDs

Count of UIDs

Set of UIDs

DocSums

Text Query

These work for ALL DATABASES

ESummary
•Displays Document Summaries for each matching UID

Text Query



EGQuery
Performs an Entrez search across all databases

INPUT term Entrez text query

OUTPUT XML
Number of records matching 
the query in each database

egquery.fcgi?BASE/ &term=mouse[orgn]

Why use it? • To find the number of records 
matching a text query

http://eutils.ncbi.nlm.nih.gov/entrez/eutils/egquery.fcgi?&term=mouse[orgn]


EGQuery Output



ESearch
Performs an Entrez search in one specified database

INPUT
db Entrez database to search

OUTPUT XML

Total number of records matching 
the query

esearch.fcgi?BASE/ db=nuccore&term=mouse[orgn]

term Entrez text query

Partial list of matching UIDs

Term translations

http://eutils.ncbi.nlm.nih.gov/entrez/eutils/esearch.fcgi?db=nuccore&term=mouse[orgn]


ESearch Output
Total number of 
records found

retmax

retstart

Matching UIDs

first record = retstart

quantity = retmax



Retrieval Parameters

retstart

retmax

First record to retrieve from UID set 
(default = 0)

Number of records to retrieve from 
UID set

(84, 23, 19, 55, 20, 96, 73)

&retstart=2&retmax=4

&retmax=4 (84, 23, 19, 55)

(19, 55, 20, 96)

These work for ESearch, ESummary, and EFetch



ESearch Output

Term translations: Equivalent to the Details link on the web

mouse[orgn]

“Mus musculus”[Organism]



ESummary

Retrieves Document Summaries matching a set of UIDs

INPUT

db

Entrez database to search

OUTPUT XML DocSums, often with more data than 
web Entrez provides

esummary.fcgi?BASE/ db=nucleotide&id=49619226,49615287

id

Set of UIDs

• It’s fast and can download large sets with one URL
• If EFetch does not support your database

Why 
use it?

http://eutils.ncbi.nlm.nih.gov/entrez/eutils/esummary.fcgi?db=nucleotide&id=49619226,49615287


ESummary Output



The Entrez System

• Provides formatted data 
records indexed by UID to 
the Core Engine

• Provides Entrez links for 
each UID

Entrez 
Data 
Bases



Entrez Databases
EInfo

EFetch

ELink

• Provides general information about a specific database

The function of these depends on the chosen Entrez database

EInfo

EFetch

ELinkset of UIDs in db A

Database 
Statistics

set of UIDs in db B

Formatted Data

Entrez Database

set of UIDs

• Provides formatted data records indexed by UID

• Provides Entrez links for each UID



EInfo
Provides indexing fields and overall statistics for 
an Entrez database

INPUT db Entrez database to search

OUTPUT XML
• General indexing statistics
• List of available Entrez links 

for the database
• List of indexing fields and 

counts of records

einfo.fcgi?BASE/ db=nucleotide

• To get a list of all indexing fields in a database
• To find all possible links to and from a database

Why 
use it?

http://www.ncbi.nlm.nih.gov/entrez/eutils/einfo.fcgi?
http://www.ncbi.nlm.nih.gov/entrez/eutils/einfo.fcgi?&db=nucleotide


EInfo Output: Indexing Fields



EInfo Output: Links



EFetch
Retrieves formatted data records matching a set of UIDs

INPUT db Entrez database to search

OUTPUT Varied Formatted data records

efetch.fcgi?BASE/ db=nucleotide&id=49619226,49615287

id Set of UIDs

•To download data recordsWhy 
use it?

http://eutils.ncbi.nlm.nih.gov/entrez/eutils/efetch.fcgi?db=nucleotide&id=49619226,49615287


Databases that Support EFetch

Literature

PubMed
Journals
PubMed Central
OMIM

Sequences

CoreNucleotide
CoreEST
CoreGSS
Protein
Genome
Popset
SNP

Other

Gene
Taxonomy



EFetch Formatting Parameters

rettype

retmode

Determines the type of data record returned
(flat file, FASTA, EST, accession, etc.)

Determines the format (mode) 
of data record returned
(text, HTML, XML)

Be warned!

• These settings are very dependent on the database
• These settings interact with one another
• Not all possible combinations are supported



The Entrez System

Entrez 
History 
Server 

• Stores separate 
search histories for each 
Entrez database



The Entrez History Server

Stores UID lists resulting from previous searches

ESearchEPost

The History Server represents the location of 
stored UID sets with two parameters:

WebEnv

query_key

A string specifying a cookie 
assigned by the History Server 

An integer equivalent to the History 
number on the web 

ELink



EPost
Stores a list of UIDs on the History Server

INPUT db Entrez database containing UIDs

OUTPUT XML

epost.fcgi?BASE/ db=nucleotide&id=49619226,49615287

id List of UIDs 

WebEnv query_key

To upload a large file or set of UIDsWhy 
use it?

WebEnv Pre-existing WebEnv to use 

http://www.ncbi.nlm.nih.gov/entrez/eutils/epost.fcgi?&db=nucleotide&id=49619226,49615287


EPost Output

WebEnv

query_key

UIDs can be passed to EPost in two ways:

1. In the &id parameter in a URL (limited to ~500)
2. In the &id parameter using the POST method (can 

post thousands)

Using method 2, UIDs can be posted from a file



Using ESearch to Post Results
esearch.fcgi?BASE/

db=nucleotide&term=mouse[orgn]&usehistory=y

WebEnv

query_key

http://www.ncbi.nlm.nih.gov/entrez/eutils/esearch.fcgi?db=nucleotide&term=mouse[orgn]&usehistory=y


The Entrez System

Entrez 
History 
Server 

Entrez 
Core 

Engine

Entrez 
Data 
Bases
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