NCBI Minute: APIs @NCBI

e Closed captioning: www.captionedtext.com and enter 3341486

e The recording, will be on our YouTube channel in the Webinars
playlist: <youtube>/user/NCBINLM/playlists

* Use the Questions Pod to ask questions when you think of them.
Don’t wait until the end.

* Answers to all questions will be available after the webinar and linked
to our Webinars page: <ncbi>/home/coursesandwebinars.shtml

e Materials / Q&A: https://go.usa.gov/xRQDf

<ncbi> = www.ncbi.nIm.nih.gov
<ftp> = ftp.ncbi.nIm.nih.gov
<youtube> = www.youtube.com
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NCBI Minute:
APls @NCBI

This is an introduction to NCBI APIs for people new to APIs and
for everyone, including the already API-savvy,
to give you an idea of the diversity and breadth
of APIs available at NCBI....
....and where to look for more information.

9/06/2017
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This webinar is just an introduction....

If you have specific questions about how to use a particular APl or problems
with a script you have already developed, please send a message to the HelpDesk
(info@nchi.nlm.nih.gov) and we’ll work with you directly to help you.

After this webinar, we’ll be sending you a Survey to ask you for some feedback:

1) Which specific API topics would you like to learn more about for future webinars?

2) What functionality or access to specific types of data would you like to have
added to our existing repertoire of APIs?
3) What additional suggestions do you have to help us improve our APIs?

We’d love to hear your thoughts, so that we can improve our services for you!

sJeulgamm

Using APIs (Application Program Interfaces)

What is an API? What can it do for you?

¢ URLs are web addresses and are composed of two main components:
a protocol identifier (ex: HTTP/HTTPS or FTP/SFTP) and a resource name.

https://www.ncbi.nlm.nih.gov or https://blast.ncbi.nlm.nih.gov

* APIs are URLs (with specific syntax) designed for developers to use within their
scripts/applications/programs to interact with servers across the internet.

* NCBI’s APIs have been developed for 37-party developers to access, process and
retrieve data from our backend servers and are now also used within our own

internal systems, for example: PubChem, EndNote, BioGPS, Molecules, and more...

Think of APIs as an action-based sentence - with specific grammatical parts.
I'll show you how this works in just a minute.....
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Today...

=

* The NCBI site-wide API: Entrez Programming Utilities (EUtilities or EUtils) §

e PubMed Central (PMC)’s ID Converter

e BLAST URL API

* PubChem’s PUG REST

* Entrez Direct (Edirect)

* A couple of others and where to find more information...

The NCBI site-wide API:
Entrez Programming Utilities (EUtilities or EUtils)
<

A set of structured URL-based calls to access EXO VWPLBS D-lf ’CMLVL@S You can do: ¢
the NCBI Entrez search system and databases. 2

These store information covering a diverse
array of data including medical and scientific
literature, nucleotide and protein sequences,
gene records, gene expression, genotype and
biological assay studies with data, chemical
information, and three-dimensional molecular
structures.

Where to learn more?
https://www.ncbi.nlm.nih.gov/books/NBK25501/

YouTube Videos:
2012 (4 min): https://www.youtube.com/watch?v=BCG-M5k-gvE

2014 (1 hour): https://www.youtube.com/watch?v=iCFVVexp300

e Search PubMed with a term and retrieve PMIDs.

e Search MedGen with a SnoMedCT ID, then link
over to GTR, and retrieve their Summary info.

e Post a list of Gene IDs and fetch their full records.

e Post a PubChem Compound CID and retrieve the
SDF-formatted record (to show the 3D
coordinates in the Molecules App).

EUtils Base URL:

https://eutils.ncbi.nlm.nih.gov/
entrez/eutils/




Entrez Programming Utilities Help
https://www.ncbi.nlm.nih.gov/books/NBK25501/

<
. . )
Entrez Programming Utilities Help Contents L
Entrez Programmin = Eeutilit . 3
Jmm:f Help ‘ Bethesda (MD): Mational Center for Biotechnology Information (LUS) E-wtilifies Orwick Stat a
o _ 2010-. Created: December 12, 2008; Last Update: August 9, 2013,
NCBI Help Manual
) Copyright and Permissions & A General Introduction to the E-utilities
@ Search this book Intraduction
- - f:;'_' ) Usaze Guidelines and Requirements
15, Natioasl Useory of Madicins The Nine E-utilities in Brief
Introduction to the E-utilities
. Combining E-uility Calls to C E Apolicati
. \'Dll E-utilities Introduction
Demonstration Programs
* Please see the Eeleage IMotes for detals and changes. For More Information
The Entrez Programming Utilities (E-utilities) are a set of eight server-side programs that provide a stable © Sample Applications of the E-utilities
interface mto the Entrez query and database system at the National Center for Eiotechnology Information Created: April 24, 2009; Last Update: January 26, 2010.
(MCEI). The E-utilities use a fixed UEL syntax that translates a standard set of input parameters into the values B .
necessary for vanous NCBI software components to search for and retrieve the requested data. The E-utilities B The E-wilities In-Depth: Parameters, Syntax and More
are therefore the structured interface to the Entrez system, which currently includes 38 databases covering a Created: May 29, 2009; Last Update: Janwary 9, 2017.
variety of biomedical data, including nucleotide and protein sequences, gene records, three-dimensional melecular & Entrez Direct: E-utilities on the UNTX C. d Line
structures, and the biomedical bterature Created: April 23, 2013; Last Update: August 28, 2017,
NOUNS: Where to operate?
. .
(which database/kind of data?)
Literature Genes
Books books and reports EST expressed sequence tag sequences s
MeSH ontology used for PubMed indexing Gene collected information about gene loci ol
NLM Catalog books, journals and maore in the MLM Collections GEO DataSets functional genomics studies S
PubMed scientific & medical abstracts/citations GEO Profiles gene exprassion and molecular abundance profiles 2
Publiled Central full-text journal articles HomoloGene homologous gene sets for selected organisms ¢
T A L T ikl t d lat
Health >40 Databases, >1 billion records: PO Sne popsEen
ClinVar * :Biomedical literature (PubMed, PMC...) nscrits
dbGaP .
o e Health-related (MedGen, GTR, ClinVar...)
MedGen e ‘Sequences-{Nucleotide, SRA, Protein...) e
omm .
Publled Health * Genomic data (Genome, dbGaP, dbSN P) ed protein clusters
. . B S . ed biomolecular structures
Genomes * Geneinformation (Gene, HomoloGene, BioSystems...]
Assembly * .Gene-expression (GEO, UniGene...)
BioProject h links to genes, proteins and

BioSample

* ‘3D Biomolecule Structure/function (Structure,£BD...)
Clone ¢ .Chemicals & Biological Assays (PubChem) o

dies

h structures, information and

deposited substance and chemical information

dbVar N - S
Epigenomics epigenomic studies and display tools PubChem Substance

Genome genome sequencing projects by organism

413 genome suney sequences

Nucleotide DNA and RMA sequences

Probe sequence-based probes and primers

SHP short genetic variations

SRA high-throughput DNA and RNA sequence read archive

Taxonomy taxonomic classification and nomenclature catalog




VERBS (do what?) AND NOUN (with what?)

https://eutils.ncbi._nIm_nih_.gov/entrez/eutils/[_—_]-fcgi?

<
— —
) Efetch.fcgi ———
| set of IDs in dbA | ) Elink.fcgi ) | set of IDs in dbB |
9
EUtils APl Examples
Getting ESummary information for Gene with a Gene ID of 3269 (Human Histamine Receptor H1) S
Q

|https://eutils.ncbi.nIm.nih.gov/entrez/eutiIs/.esummarv.fcgi?‘db=gene&id=3269

-

BASE URL CALL Perform this action on this database with this term
(return the information in this )
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Getting ESummary information for Gene with a Gene ID of 3269 (Human Histamine Receptor H1)

https://eutils.ncbi.nlm.nih.gov/entrez/eutils/esummary.fcgi?db=gene&id=3269

& hittps: feutils. nebi.nim.nih.c X

< C | 8 Secure | https:/feutils.nebinim.nih.goy fenirez/eutis/esummary. fogirdo=genegid=3263 w| B

This XML file does not appear to have any style i with it The d t tree is shown below.

[all=]E] =

Apps G YahooEmail [ Emai'Web Access MM Traffic &3 JiraDashboard @ MCED's Static Content I [ NCBI Sharepoint Sits MyNCBI Relogin - [7 MyNCBT Admin Ta2 » Other bookmarks

v cefummaryResult>
¥ <Document Swmnaryiet status="0K">
<DBBULld>Buildl70904-2345m. 14/ DhBuild>
v <DocumentSummary uid="3269":
<Nawe>HRH1</ Nawe >
<Descriptionrhistamine receptor Hi</Descripoion:
<Status>0</Sratus>
<CurrentID>0</CurrencID>
<Chromosome>3</ Chr omosome>
<GeneticSourcergenomic</GeneticSources
<MapLecation>3p25.3</Naplocation>
<Otheriliases>H1-R, HIR, HHIR, hisH1</Otheriliasess
v <0therDesignationsy
histamine H1 receptor|histamine receptor, subclass H1
</Otherbesignationar
<Nowene Latur e5vieo 1> HRELS /Nomene Lature Syl 1>
<Momenc latureName>histamine receptor Hi</MNomenclatureHame:
<NomenclatureStatus>Qfficial</Nomenclaturedtatus>
v <Mim>
<int>600167</ int>
</ Mirx
v <GenomicInfor
v <GenomicInfaType>
<ChrLocs3</ChrLocs
<ChrAcoVers>NC_000003.12</Chriccvers
<Chritarc>11137092</Chritarcs
<ChrStop>11263252</ChrStop>
<ExonCount>8</ExonCount>
</ GenomicInEoType>
«/GenomicInfoy
<Genelleight>11579</ Genelleight>
¥ cSummary>
Histamine is a ubiguitous messenger molecule released from mast cells, enterochromaffin-like cells, and neurons. Its various actions are
wediated hy histamine receptors H1, HZ, H3 and H4. The protein encoded by this gene is an integral wmenbrane protein and belongs to the G
protein-coupled receptor superfamily. It mediates the contraction of smooth muscles, the increase in capillary permeability due to

11
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contraction of terminal venules, the relesse of catecholamine from adrenal medulls, and neurotransmission in the central nervous system.

EUtils APl Examples

Getting ESummary information for Gene with a Gene ID of 3269 (Human Histamine Receptor H1)

https://eutils.ncbi.nlm.nih.gov/entrez/eutils/esummary.fcgi?db=gene&id=3269

Linking to Find PubMed Record IDs (PMIDs) for Gene ID 3269
/elink.fcgi?dbfrom=gene&id=3269&dbto=pubmed

12
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Linking to Find PubMed Record IDs (PMIDs) for Gene ID 3269
/elink.fcgi?dbfrom=gene&id=3269&dbto=pubmed

23 hetpsiJfeutls.nebinim.nih.c %

&« C | & Secure | https: feutils.nebi.nim.nih.gow fentrez feutils /elink. fegidbfrom =genegid =3 26 98dbto=pubmed

B oppps G VehooEmal [B) Emalwebfccsss M Traffic 3 JraDashboard @ NCBI's Static Conkent i [ NCBI Sharspaint St £

This ZL file does not appear to have any style information associated with it. The document tree 15 shown below,

v<eLinkResult>
v <LinkSet>
<DbFrom>gene</ IhFrom>
v<IdList>
<Id>3269</ Id>
</ TdList>
v<LinkZetDh>
«<DbToxpubmed</IbTox
<LinkMName>gene_pubmed</Linklames
v<Link>
<Id>27871651</ Id>
</ Link>
v<Link>
<Id»25295364</ Id>
</Links>
v <Link>
<Id»Z4535227</ Id>
</Link>
v <Links
<Id>23962049</ Id>
</ Link>
v <Link>
<Id>23609395</ Idx
«/Link»
v <Link>
<Id>23414213</Id>
</ Links>
v<Link>
<Id-23132961</Id>

13

EUtils APl Examples

Getting ESummary information for Gene with a Gene ID of 3269 (Human Histamine Receptor H1)

https://eutils.ncbi.nlm.nih.gov/entrez/eutils/esummary.fcgi?db=gene&id=3269

Linking to Find PubMed Record IDs (PMIDs) for Gene ID 3269
/elink.fcgi?dbfrom=gene&id=3269&dbto=pubmed

Getting ESummary or Efetch information for PMID 24236486 (which was linked to Gene ID 3269)
/esummary.fcgi?db=pubmed&id=24236486 (retype= xml is the default)
[efetch.fcgi?db=pubmed&id=24236486&rettype=medline
[efetch.fcgi?db=pubmed&id=24236486&rettype=xml

14
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Getting ESummary or Efetch information for PMID 24236486 (which was linked to Gene ID 3269)
/esummary.fcgi?db=pubmed&id=24236486

(retype= xml is the default)

[efetch.fcgi?db=pubmed&id=24236486&rettype=medline

[efetch.fcgi?db=pubmed&id=242364868&rettype=xml 5
(B =TE] 5 1 g
& hetps:fjeutiis.ncbinim.nib.c 3 \ o
| | & hpsifeutisncbinmnbc X\ eutls.nctinimrih.c X\ a
&« C | & Secure | hiips: feutis.ncti.nim. nib.gov fentrd —_—
C | & Secure | hitps:feutis.nebinim.ningof| € C | @ Secure | hitps:/jeutis.nebinim.nin.gov/entrez feutis/efetch fegirdb=pubmedgid=2423¢
fpps & tahooEmal [B) Email ieb Access N Traffic 22 Jira
fpps & YahooEmal [ Emaiweb Access M Traffic i oapps G VahooEmal [B) EmalWeb Access M Traffic & JraDashboard @ NCBI's Static Content [ MCEI
This XML file does not appear to have any siyle information ass
SHID. 2azsadme This XML file does not appear to have any style 4 with it. The d t tree is shown
v <eSummaryResults Ol - NLE
v<Docsun> STAT- MEDLINE v<PubmedirticleSers>
<Td»24236486</ Id> DL - 20131118 v<Pubmedirticles
<Item Hame="PubDate” Type: ate”>2013 Mowv</ DCOM- 20120625 wv<MedlineCitation Status="MEDLINE™ Owner="THNLM">
<Item Name="EPubDate" Type="Date"/> LR - 20131118 <PHID Version="1">24236486</PHID>
<Item Name="Source" Type="String”>Pharwacosd s _ 1744-8042 (Electronic) v<DateCreateds
v<Item Hawe="iuthorList” Type="List"> Ts - 1462-2416 (Linking) <Year»2013</Tear>
<Item Neme="iuthor” String">hyuso P y1 - 14 <Month>11</Months
<Item uthor! string>Blanca M 1 _ je <Day>18</Day>
<Item String">Corneio pp - 2013 Now </DateCreated>
<Item STEing"rTorres M op  _ yapisbility in histemime recepror ge v <DateCompleteds
<Ttem String>Dofia T</| hypersensitivity to NSAIDs. <Vear»2014</Tears
<Item String">Salas M pg _ 1gv1-g <Month>06</Honths
<Ttem String’>Blansa-ll [1p _ 10,2217/ pys.13.155 [doi] <Daysz5</ Day>
<lrem String”>Canto G4 4p - 4IM: Histawine plays an important roll </DareCompleted>
<Irem String">Rondén Genetic variations in histamine rece v<bateRevised>
<ltem Ftring”>Campo P allergic disesses. Thiz study analyzel <Year>2013</Year>
<Item String’>Laguna HSATD hyporoensitivity reactions. PAT <Month»1i</Months
<Item String">Fernande nunber variations (CNVs) snd commen 5 <Day>18</Day>
<Item String">Martines in 447 umrelated parients with hyperd </ Datekeviseds
<Ttem ="String”> hgindez snrelsted comtzols. RESULTS: The mat. v<hrticle PubModel="Print™s
<Item Neme="iuthor" String’>Garcia- supjects, individuals ecarrying CHNWs i v<dournal>
</ Trems> corresponded to oo copies of sach gel <ISSN IssnType="Electronic’>1744-8042</ I5SN>
<Item HName="LastAuthor" Type="String">Garci: HRH1 (5% of individusls), HRHZ (1.1%) v<Journallssue CitedMedium="Internst’s
v<Item Hame="Title" Type="String"s CONGLUSTON: For the firor nime, we del <Vo Llume>14</ 7o lume>
Variability in histswine receptor genes HE cowmon functional SNPS in HRH genes <Issuex>15</Issues>
</ Teem> hypersensitivity te NSAIDs. v <Pubbatex
<Item Name="Volume" Type="String”>14</Ttem>| piy - apuso, Pedro <Tear-z013</Years 15
<Itew Wawe="Issue" Type="String"»15¢/Itew> | 3y _ peucn'p <Month>Nov</ Honth>
<Item Name="Pages" Type="String”:1871-85¢/Ttd 4p  _ perartawento de Bioquimi Eioloui </FuaDate>
. . .
.
What they are REALLY useful for: EUtil Pipelines
- 3
“Hereditary Hemochromatosis™ o)
35400008[[SNOMED CT CUI] 3
)
=
)

1S

g

P

Y

-nlﬂlﬂ|llHIIlﬂlﬂlﬂlﬂlﬂlﬂlﬂlﬂlﬂlﬂlf

Information abo
GTR-listed tests,
including who to
contact
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EUtils APl USAGE GUIDELINES

Limit URL requests to less than 3 per second.
Limit large jobs to either weekends or weekdays - between 9PM and 5AM EST
Failure to comply with this policy may result in an IP address being blocked from accessing NCBI.
https://www.ncbi.nlm.nih.gov/books/NBK25497 /#chapter2.Usage Guidelines and_Requiremen
Currently, you can register EUtil API calls that you are using by sending an Email to eutilities@ncbi.nlm.nih.gov
with the name of your tool and an Email address. If there are any problems with your script, we will contact
you using the registered Email before we block you.

Anticipated in the Spring of 2018, we will be initiating an EUtilities API Registration system to enable you to
sign up to get an API Key to incorporate in your URL calls. This will enable us to better manage our server
access so that we can accommodate the large and still increasing amounts of scripted access.

BONUS: Including the API Key will enable YOU to increase your EUtil URL call rates over the current standards!

17
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A PMC Tool API: ID Converter

This service enables you to find the relevant pairs of EXQ VWPL&S O.lC tl/H:V\/QS 80M COn 0{0:
these IDs for record listed in PubMed Central (PMC):
« PMCID (PMC ID) * Finding the PMCID or PMID for a NIHMS ID
* PMID (PubMed ID) e Correlating PMIDs with PMCIDs
* Manuscript ID (available only for articles that came in (free full text articles!)

through ipt submissi tem, e.g., NIHMS, -
Eurr%l:)i P?\Argaglﬁg'cr;nsaud;'ss'on system, €8 * Finding a DOI for a PMCID or PMID.

* DOI (Digital Object Identifier, if the article has one)

CAVEAT: Works for all records that are listed in PMC.....
not all in PubMed, though.
where to Learn wore? PMC ID Converter Base-URL:

https://www.ncbi.nlm.nih.gov/pmc/tools/id-converter-api/ https://www.ncbi.nlm.nih.gov/
pmc/utils/idconv/v1.0/?

Sieulgafn
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PMC Developer Resources & the ID Converter API
https://www.ncbi.nlm.nih.gov/pmc/tools/developers/

ID Converter API )
The ID Converter AP1 is the backend web service that is used by the EMCID - PMID - Manuscript ID) - DO Coaverter. This API allow you 5
1o programemanically convert between the vanous IDs used i our systeen %
Developer Resources The base URL of the service is bitps. wuw ncby nbm nih gow poac utils ideons 1 0. This is shown as service-roor” in the examples belor
e hope that deyelopers make use of the AP1s and tols hat we have byl | WeA 0ing ths AP programmaticaly, we request that you use the ool and eniai pasameters to ieatify the application making the request
ool ahosald b the naeme of the application, & & siring valos with 0o inkernal spucss. el thoubd be the o-mmail address of the muintsines of
I thas page, we list the APIs and public code repositonss related 1o PMC. Y o y00), and should be & vahid e-mail address, For brevity, these bave been Jeft out of the displayed URLs in the examples below
comence developes questions, and provade mstrachons and examgles for ad|
The ids parameter specifies the article IDs that you want to comvert. By default, the service will determine the type of the IDs from their
PMC APIs format. In any given service call, all of the IDs must be of the same type
The wse of our APLs 15 extmely froe, and dossa't require an APY key, bt we | Here are examples, one for each type of D that the service understands
+ Do ot make concarrent pequests, wven ol peak tmmes, and PRr—
» Inclods two parasmeters that help to weniafy your service or apphostic
o tool should be the name of the application, as a strng vahue witl
o email should be the e mail address of the maintainer of the tool]  Versiened identifier:
For the sk of resdslly, hes parameersheve been onsited from § .
{he example pages s commas to separate multiple
Here is a lst of APls that can be used to get data about FMC resousces service-rootids=PMC3531150 PMCI245039
* NCBI E-vilitiss, This service allows for comversion of up to 300 IDs in a single request, 1f you have a larger number of D, split yous list into smalles subsets
« Fill validation o Ansother option for bulk-comverson of ubeniifiers m the PMC vystem 1 to dovwnload the PAC .o file, a1 described on the FTF Servace
page
® OA web servics,
i You can overrade 1D type auto-defection behavior by usmg the iafype parameter Vahd values ane “pmod”, “prnd”, “md”, and “dor” For
" DALEME, example, the following lets you specify PMCIDs a3 simple numeric values. If the idype parameter is not used, PAMCIDs must have the
» [0 converter, “PMC™ prefix, m order 10 distinguish themn from PMIDs
« ElBsemice. | a1 45008 idmemm
service-rooftides 1 49004 idtypespmeid 19
M, muiklice rada racmneitanas
Examplas
Find the other IDs for the NIHMS Submission ID 311352 S
I
. . /s . 5
https://www.ncbi.nlm.nih.gov/pmc/utils/idconv/v1.0/?ids=NIHMS311352 S
[%2]
. . . . .
BASE URL CALL Perform this action on this database with this term
(return the information in this format!)
20
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Find the other IDs for the NIHMS Submission ID 311352
https://www.ncbi.nlm.nih.gov/pmc/utils/idconv/v1.0/?ids=NIHMS311352

[a]l==] =
/& https:jfwww.ncbinim.nbh.c X\
&« C | @ Secure | htps: /A ncbinim.nibgoy omc/Utls ideony v L0/ Fids=NIHMS 311352 % 3 %
D apps G vahooemal [B) Emalweb Access MM Traffic =3 JraDashboard @ NCBIs Static Cortent! [ NCBISharepoint Site MyNCBLRelogin [ MyMCBL Admin 142 » Other boakmarks g
This 3L file does not appear to have any style information associated with it. The document tree is shown below. 3
v<pmcids status="ok">
w<regquest idtype="mid" mids="" versions="yes" showaiid="no">
<echo>ids=NIHM3311352</echo>
</request>
v<record regquested-id="NIHMS311352" procid="PHCI159421" pmid="215866248" doi="10.4242/BalisageVol?.Maloney0l™:
v<wversionss
<version pmoid="PMC3159421.1" mid="NIHM3311352" current="trus"/;>
</ proc i ds>
21
PMC ID Converter APl Example
Find the other IDs for the NIHMS Submission ID 311352 S
g
https://www.ncbi.nlm.nih.gov/pmc/utils/idconv/v1.0/?ids=NIHMS311352 2
w
You can retrieve the results in several formats xml (default), html, json, or "csv".
https://www.ncbi.nlm.nih.gov/pmc/utils/idconv/v1.0/?ids=NIHMS311352&format=csv
BASE URL CALL Perform this action on this database with this term
(return the information in this format!)
22
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You can retrieve the results in several formats xml (default), html, json, or "csv".
https://www.ncbi.nlm.nih.gov/pmc/utils/idconv/v1.0/?ids=NIHMS311352
https://www.ncbi.nlm.nih.gov/pmc/utils/idconv/v1.0/?ids=NIHMS311352&format=csv

S e, 5
= https: ffww.ncbioim.nih.c 3 . ; 2 heeps: P, ncbi.nim.nib.c - % o
[ 3
ra C | @ secure | https:/fwww.neblnim.ningov/pme jutlsidcory/v 1,0/7ids =MIHMS 31135 & C | & Secure | https: /A hebinlm.nin.gov/pme/Utls/ideom /v 1.0/ Aids=NIHMS 3113528 format=json 2
5P oapps G vshooEmal [B) Email web Actess M Traffic &3 JvaDashboard @ NCBI's Static Contert 1 [ i oppps G ahooEmal ) EmalwebAccess M Traffic =3 JraDashboard @ NCBI's Static Content - [ NCBI Sharepaint @
This XML fle does not appear to have any style information dwith it. The tree is atuens ot
"responseDal ": "2017-08-05 15:52:03",
v<prcids status="ok":> "reguest'" ds=NIHEM3311352; format=3json",
w<request idrype="mid" mids="" versions="yes" showaiid="no"» rparning”: e-wail provided: no tool provided”,
<warningsno e-mail provided</warning: "regords': [
<parning>no tool provided</varning> {
<echo>ids=NTHNZ311352; format=xml</echo> " "PMCI1539421",
</request> "Z1566248",
w<record reguested-id="NIHMS311352" pmoid="PHMC3159421" pmid="21866248" doi .4242/BalisageV¥ol7.Maloneydl",
v<versions> "versions": [
<version pmoid="PMC3159421.1" mid="NIHMS311352" current="true”/>
</versionsz>
</records>
</ prcids>
- Excel
ACROBAT Ted
X | 1 clEal== = (Genersl - | B Conditionalf
, tD B - $ - % » [FFomatasTa
_ )
e BI LS~ H-a- == 0 28 7 Cell Styles -
Clipboard Font ® Alignment m Number & Style
B:] ids.csv ~ = - 5 showal | X
A B C D E F
1 PMID PMCID DOI Version MID IsCurrent
2 | 21866248 PMC3159421 1’].4242,“3alisage\lul?.MalmnEyDl PMC3159421.1 NIHMS311352 1 23
) Il
PMCIDC APl USAGE GUIDELINES
onverter SAUGL U L M
<
[¢)
g
2
Each lookup request can contain > 1 identifiers, a
but do not mix the types of IDs in a single request.
<200 IDs can be searched in a single request.
For a larger number of IDs, split your list up!
e
(If you have a really large set of IDs you’d like to match,
consider downloading this file:
ftp://ftp.ncbi.nlm.nih.qgov/pub/pmc/PMC-ids.csv.qz )
24
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BLAST’s URL API

v
The NCBI B.LA.ST Fommon URL API allows you to run EXO VWPLBS O]C th LV\/@S 8 OU COW 0{0: =
sequence similarity searches remotely on the NCBI L
web servers (Web BLAST). * Search for an identical or near identical g
This is a 3 step process: sequence to find out more about it.
e Submission of the job to the servers, e Search for similar sequences in other organisms
 Checking to see if the job is done, to identify potential homologs.
° Retrieval Ofthe resu|tS once the JOb iS done- ° Search for Where the sequence may be match a
A set of parameters is available to incorporate in the region on a genome or chromosome to enable
calls to tailor your BLAST search and specify the annotation for where it is encoded.
format for retrieval of the search results. These are e and more...
described on the NCBI BLAST GitHub page.
Where to Learn more? BLAST URL API Base:
https://blast.ncbi.nim.nih.gov/Blast.cgi?CMD=Web& _ - -
PAGE_TYPE=BlastDocs&DOC_TYPE=Developerinfo https://blast.ncbi.nlm. né? -gov/ .
- . . ast. Cgln -
https://ncbi.github.io/blast-cloud/dev/api.html
25
https://blast.ncbi.nlm.nih.gov/Blast.cgi?CMD=Web
&PAGE _TYPE=BlastDocs&DOC TYPE=Developerinfo
Developer Information ‘ %
1.5 Hational Library of Medicine NGB! BLAST AMI g
Overview =
BLAST is public domain softwar, Common URL API v
Basic Local Alignment Sear| Web service interface
The MCEI su imil The NCBI-BLAST Common URL AP allows you to run searches remodely. It supports the same commands at the NCEI web
BLAST rIIIdSJFﬂI[Hl ppuns two (Slm‘ ar) i This akows you 10 5v h rom running searches at the NCBI web server o a
sequences. The pre respect the usage guidelines bel c —"
LoablaLess Ui =2y flll\::\"\U::I :ntm:"l B =i 3 SUDIMISSION OF retneving resulls. Delete 10 remove a
IS etting Started | T e el e e il
Two similar RESTful interfaces al ¥
Supporied and sl 01 De reded upon D)‘ wusers of the URL AR An astensk (*) Inthe ¢ column indicates. that the
Web BLAST |* Guide to BLAST home | parameter i required for hat cormmand
|+ Blast report descriptior 1. NCEL Searches are sub .
R Elasl topics usage limitations Epply Ao, see the information at Running Web BLAS
4 or stand-alone BLAST. Farameter Defnition Tyoe CuD Blkraved values
2. Cloud Provider. This se
About BLAST nurnber of BLAST searcl e Suarch query Suing Pt
o I\EETIa;mbnsn; BLfS Usage Guidelines s e
# The Statistics of Seque The NCBI BLAST servers are a — BLAST progeam S1a el
» BLAST glossary community, we may limit search| S o '
e References encounter problems. We will mo
e Blast+ Command Line | C35es, will black the requests. Ti Low comgbesity Bllering ing P
'# BLAST Mews dirsctory
1. Do no contact the senve ¢ FRep rins Fut Gt
Human Mouse 2. Do no pall far any single
3 Use the URL parameter — Expectvalus Double Pt ume4r graater than zaro 26
4. Run scripts weekends ol
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3-step set for BLAST URL API Calls

1) Submit your query sequences/IDs for comparison/calculation & get back an RID

<
[)
=)
B
2)Check on the progress of your BLAST search with the RID ’
3)When the Results are ready — retrieve them in your choice of format.
27
3-step set for BLAST URL API Calls
1) Compare the sequence of human acetylcholinesterase with those of known structures in the PDB database.
Submit an ID to a particular BLASTp calculation & get back an RID (Request ID). <
https://blast.ncbi.nlm.nih.gov/Blast.cgi?CMD=Put&QUERY=P22303&PROGRAM=blastp&DATABASE=pdb §
Q

* Look for the RID value for use in step 2!

28
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1) Compare the sequence of human acetylcholinesterase with those of known structures in the PDB database.

Submit an ID to a particular BLASTp calculation & get back an RID (Request ID).
https://blast.ncbi.nim.nih.gov/Blast.cgi?CMD=Put&QUERY=P22303&PROGRAM=blastp&DATABASE=pdb

* Look for the RID value for use in step 2!
L Vew Haglory ok Heo =l %
o
L
2
[%2]
ogy Information Sign in to NCBI
BLAST ° = blastp suite Home Recent Results Saved Strategies Help
Format Request
Query  spiP22303] (614 letters)
Dotabase pdb
Job titke  spiP22303| (614 letters)
RequestiD [y 11823016 View report | ' Show resuls in a new window
Format e B T Bt foem 1o e tauty i
A €0 [Sastrcbt i o Bl ¢ |[@ ceer | ¢ @8- 4 = - =
<dt class="hidden db">Database</dt><dd class="hidden db">pdb</dd> :l
<dt class="hidden title">Job titled/dt><dd class="hidden title">sp|F22303| (614 letters)</dd>
<dt class="hidden entrez">Entrez Query</dt><dd class="hidden entrez"><span class="note entrez">Note: Your search 13 limiced to records
h‘dl:]’.lﬂ.ﬂ this Entrez query</span></dd> =)
<label for="numsShow results in & new windewe/label> 29
3-step set for BLAST URL API Calls
1) Compare the sequence of human acetylcholinesterase with those of known structures in the PDB database.
Submit an ID to a particular BLASTp calculation & get back an RID (Request ID). <
. . . )
https://blast.ncbi.nim.nih.gov/Blast.cgi?CMD=Put&QUERY=P22303&PROGRAM=blastp&DATABASE=pdb 2
Q
@

* Look for the RID value for use in step 2!

2)Check on the progress of your BLAST search with the RID
/Blast.cgi?CMD=Get&RID=UY115Z3W016
* Look for a “READY” status to indicate the BLAST search has completed and results are available for access.

30
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3-step set for BLAST URL API Calls

1) Compare the sequence of human acetylcholinesterase with those of known structures in the PDB database.
Submit an ID to a particular BLASTp calculation & get back an RID (Request ID).
https://blast.ncbi.nlm.nih.gov/Blast.cgi?CMD=Put&QUERY=P223038& PROGRAM=blastp&DATABASE=pdb
e Look for the RID value for use in step 2!

2)Check on the progress of your BLAST search with the RID
/Blast.cgi?CMD=Get&RID=UY115Z3W016
e Look for a “READY” status to indicate the BLAST search has completed and results are available for access

3)When the Results are ready — retrieve them in your choice of format.
/Blast.cgi?CMD=Get&VIEW_RESULTS=FromRes&RID=UY11SZ3W016&FORMAT TYPE=TEXT
/Blast.cgi?CMD=Get&VIEW_RESULTS=FromRes&RID=UY115Z3W016&FORMAT_ TYPE=XML2_ S

/Blast.cgi?CMD=Get&VIEW_RESULTS=FromRes&RID=UY11SZ3W016&
ALIGNMENT_VIEW=Tabular&FORMAT_TYPE=Text
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3)When the Results are ready — retrieve them in your choice of format.
/Blast.cgi?CMD=Get&VIEW_RESULTS=FromRes&RID=UY11SZ3W016&FORMAT TYPE=TEXT
/Blast.cgi?CMD=Get&VIEW_RESULTS=FromRes&RID=UY115Z3WO016&FORMAT_TYPE=XML2_S

/Blast cgl"CMD Get&VIEW_RESULTS=FromRes&RID=UY115Z3W016&
ALIGNMENT_VIEW=Tabular&FORMAT_TYPE=Text

<taxid=9606=/taxi

¢
“sciname>Home s #
< HitDescrs # .1 Reclame: Fullehcetylcholinesterase: SnorteACRE: Flags: Frecurser
. L} 11“23&'0.6
</description> M
<len>383</len> ] . % Qdentity, % positives, alignment length, mismatches, gap opens, g. st
= =hsps= # N . N
) 1 g1 |S08123636 | pdb | 4B0T A 10 0.00 583 o
Bl 113096813 |pdk | LFEUIA 99,828 0.00 52
“num < nums 3

Reference for cospositional scol "

C. Weszten, E <hitl score=]1191 0
2 ’ LA RS lsp 3

<score>3080</scol g 1113037 a3 1222303

<evalue>0</evalu ¢i|113037 |ap|P22303.

<identity=383<id ¥*

RID: UY115ZIW01E <positive=383</po

<query from=32

Database: FDB protein database . -
x,s'\o ‘wquf‘\ew| 23, Sgquery-to=il4<

Quezys FIZ303.1 Recieme: Fulled( chit. kit

o iy hit-from=1</hit-|

146306503 | pdb | 237 os a1l qul.swﬂlna:

£ lap u 1
. <hit-to=585</hit-t ¢i|113037123] 22303, 1112451238 | g | 24 R gh | 112400235 | pdb | 2004 | B gs 1102490257 |
LRI <align-len>3§3</a 941113037 |ap[E22303. 911242556225 |pdb| ZWHE|B B2.073 93,03 545 65 o
1 i |SIRTEI010 | pek | 4RE4 | Rrgi | 53861011 |peibe |-1R°4|R #8.073 83.03
]

<gaps={/gapss

Sequences producis = <qseq™
EGREDAELLY"
</qseq>
= <hseq= 3l 47 18p E ] 20373099 |pdD | NSHID  UE.540 93,53
EGEEDAELIN q.lilSOS"’lapll’Z!SOS 1|ACES HUMAN gi 9'!03"6"'66|yd.b|5!}'1’.:|1\ uAID‘tOS"’ﬁ"S"’Im}hISDTCIB gi| 940376770 | pdk
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BLAST URL API USAGE GUIDELINES

1) Submit your query sequences/IDs for comparison/calculation & get back an RID

Please submit at least 3 seconds apart.

2)Check on the progress of your BLAST search with the RID

You need to let the BLAST Search do its work!
So delay the initial check for at least 1 minute after submission
And at least 30 seconds for each subsequent check.

3)When the Results are ready — retrieve them in your choice of format.

Finally, please limit your Web BLAST searches to less than 100 per day.

You need to do more than that?

Consider using the “BLAST in the Cloud”.

33
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PubChem’s Specialty APIl: PUG REST

A set of structured URL-based calls to access and
retrieve information from the PubChem set of
databases (Compound, Substance & BioAssay).
There are many ways to access PubChem’s servers,
PUG REST has two facets...
PUG VIEW REST — enables the downloading of
PubChem records sections from the servers

PUG REST — enabling search and retrieval of
pieces of information from backend servers

where to learn miore?

https://pubchem.ncbi.nlm.nih.qov/puq_rest/
PUG REST.html

Examples of things you can do:
¢ Search for chemical synonyms (other things they
are called: nicknames, IUPAC, etc.)

¢ Find some chemical properties for a particular
chemical.

¢ Get whole sections of PubChem Compound
records (such as Pharmacology or Toxicology
information).

e See the 2D structure for a chemical.

PubChem PUG REST Base URLs:

https://pubchem.ncbi.nlm.nih.gov/rest/
pug_view/data/

https://pubchem.ncbi.nlm.nih.gov/rest/pug/
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PubChem’s PUG REST

https://pubchem.ncbi.n

Im.nih.gov/pug rest/PUG REST.html

; ] 1 =
Databases » Upload  Senices » Hel more » Today's Stafis| ~ T
g s o PUG REST &
BioAssay Tools g
P Download facility » This docurnent Jescribes the REST-siyle version of PUG (Power Ussr Galewsy), & wel interface for scoessing PubChem dala and servies. It @
l details both th syntax of the HTTP requests, and the svailable fnctions. This is more of a spacification document; 2 less farmal, Tutorial-shyle
. PUG REST doo mient is now available. For comments, halp, or to suggest new functionality, please contact pubchem: help@ncbinim.nih. gov.
Chemical structure search
USAGF POLICY Plaase nota that PUG REST Is not designad for very large valumes jmillions] of requects. Wi a<k that any script or application
Classification browser e s A e
u BioAssay (7 | D3ta Sources 2 Contents
Identifier exchange service URL basod AP
The LIRL Path
Laboratory Chemical Safety Summaj ol
PubChem3D p—
| pUbChEmRDF HTTP interface Detalls
Reguas: Headar
PUG (PUW Request (POST) Body
Status Codes
| PUG REST| Imies
w In PubChem, more —— form| schemas
ncluding NMR, IR, Ram: Score matrix service Cperation
Full record Retneval
Standardization service ™ Compour Froperty Tebles
Snommg
Structure CIuster\ng Desariplion
Write to Helpdesk | Disclz ftati DR CIDS/ADE
Nal Web-based 3D viewer sy Descrighion
Assay Targats
Widgets [ (VT— 35
Agsay Dose-Responsg
PUG REST Search/Data Retrieval Calls
PUG_VIEW - Using a CID, you can retrieve whole sections of a PubChem Compound record.
https://pubchem.ncbi.nim.nih.gov/rest/pug_view/data/compound/3100/JSON?heading=Synonyms g
. . ope . o
/compound/3100/JSON?heading=MeSH%20Pharmacological%20Classification E
Q
@
36
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PUG_VIEW — Using a CID, you can retrieve whole sections of a PubChem Compound record.

https://pubchem.ncbi.nim.nih.gov/rest/pug_view/data/compound/3100/JSON?heading=Synonyms

/compound/3100/JSON?heading=MeSH%20Pharmacological%20Classification

[&]=[E] =

© © nebiim.r ¢ \\ |
&« C | & sq & C | & Secure | https: /fpubchem.nebinim.nih.gov/rest/pug_view/datafcompound/3100/150N?heading=MeSH% 20Pharm acological %6 20C |assification | B3 %
I oapps G vahoo|] 0 Apps & vahooEmal ) Email Web Access MM Traffic &3 JiraDashboard @ NCET's Static Content [ NCBI Sharepoint Site MyNCE] Relogin [ MyNCET Admin T42 » Other bookmarks g
Q
{ i a
"Record": { "Record™: {
TRecordlype "RecordType": "CID™,
"Recor diiumb "Recordfurber™: 3100,
"Section™: "Section”: [
{ {
*TOC Heay "TOCHeading”: "Pharmacology and Biochemistry®,
"Descri; "Descriprion”: "Pharmacology and biochemistry information related to this record",
href=\"https:// "Eecrion®: [
TEeCtio; {
{ "TOCHeadin 3H Pharmacological Classificacion™,
T "Description ‘harmacological action classes that provided by MeSH",
"De: "Information": [
(CHIC(=0)CH3) i, i
chemical ingred: "Referenceluwber™: 73,
example of cormm "Name": "hnesthetics, Local”,
FDA UNII (Unieue URL": "hteps://uve.nebi.onlm.nih. gov/sites/entrez?
under the Synonj Db=pccompoundsDbFrom=meshsCmd=LinksLinklame=mesh pocompoundsIdsFromResult=68000779",
<fa, rStringValue™: "Druys that blook nerve conduction when applied locally to nerve tissue in appropriate concentrations. They act on
"Sed any part of the nervous system snd on every type of nerve fiber. In contact with a nerve trunk, these snesthetics can cause both sensory and
{| motor paralysis in the innervated area. Their action is completely reversible. (From Gilwan AG, et. al., Goodman and Gilwanfapos:;s The
Pharmacological Basis of Therapeutics, Bth ed) Wearly all local amestheties act by reducing the af voltag sodium channels to
activate."”
the MeSH and ol I
href=\"hrtps:// i
"Referenceluwber™: 74,
"Name": "Hypnotics and Sedatives"”,
"URL": "https://www.nchi.nlm.nih,.gov/sites/entrez?
Db=peeompound sDbFrom-meshsCrd=LinksL inkNeme=mesh_pceompoundsIdsFromResulc=65006593",
"StringValue": "Drugs used to induce drowsiness or sleep or to reduce psychological excitement or anxiety.”
iy
i
"Referenceluwber™: 75,
"lame™: "Antiemetics"™,
"URL": "htrps://uwvw.ncbhi.nlm,nih, gov/sites/encrez?
Db=pecompound DbFrom-meshsCrd=LinksL inkName=mesh_pccompoundsIdsFromResult=65000932", 37
"StringValue': "Drugs used to prevent NAUSEL or VOMITING.™
PUG REST Search/Data Retrieval Calls
PUG_VIEW - Using a CID, you can retrieve whole sections of a PubChem Compound record.
https://pubchem.ncbi.nim.nih.gov/rest/pug_view/data/compound/3100/JSON?heading=Synonyms g
. . ope . o
/compound/3100/JSON?heading=MeSH%20Pharmacological%20Classification E
2
[%2]

CAVEAT: This method only works with CIDs (similar to the EUtil “Post” function),

so how do | find the CIDs?....(you can use the EUtil ESearch or PUG REST)

PUG - Searching with a “name” to retrieving CID(s).
https://pubchem.ncbi.nim.nih.gov/rest/pug/compound/name/benadryl/cids/TXT

Searching with a “name” to retrieve a chemical property or even several!
/compound/name/benadryl/property/MolecularFormula/TXT

/compound/name/benadryl/property/MolecularFormula,MolecularWeight,InChiKey/XVL

Searching with a “name” to retrieving a picture (which happens to be a 2D structure!)
/compound/name/benadryl/PNG

38

19



PUG - Searching with a “name” to retrieving CID(s).
https://pubchem.ncbi.nim.nih.gov/rest/pug/compound/name/benadryl/cids/TXT

Searching with a “name” to retrieve a chemical property or even several!

/compound/name/benadryl/property/MolecularFormula/TXT

/compound/name/benadryl/property/MolecularFormula,MolecularWeight,InChiKey/XVIL

Searching with a “name” to retrieving a picture (which happens to be a 2D structure!)

/compound/name/benadryl/PNG

() hitps:ifpubchem.ncbi.nlm.

&

C | & Secure | hitips:/pubcher.nck nlm b, gow estpua

afl=[=] = ]

() PHG (3003000 x

HE am

3100

) hitps:ifpuby

< c

PHoAps G| L.

C17HZ 1HNO

. 22 apps G vahoo Email Emall ¥eb access %™ Traffic & Jira Dashboard NCEI's Static Content |
() https:f/pubchem.nebi.nlim.r % —

& C | & Secure | hitps://pubchem.nebi.nim i

2 apps & vahooEmail [ Email web Access M Traffic

This 3L file dees net appear to have any style informati

<PropertyTable xmlns="http://pubchem.nchi.
x5:schemalocation="http://pubchem. ncbi.nlm)
<Propertiess
<CID>3100</CID>
<MolecularFormula>C17HZ INO</MolecularF
<MolecularUeight>255.361</Moleculariel
<InChIKeysZZVUTRFHEOT Y TH-UHFFF AOYSA-N</|
</Propertiess
</PropertyTabhle>

&« C | 8 Securs | htps:/pubehem.ncbinim.nin.gow /restipug/compaound/nar e/benadyl PG

sJeulgamm

PubChem’s PUG REST USAGE GUIDELINES

<5 requests per second

if you want a large amount of information, we have
download files including specialty “Extras” ones:
ftp://ftp.ncbi.nlm.nih.qov/pubchem/Compound/

Sieulgafn
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Entrez Direct (EDirect) — an alternative to Eutils
for those who need the data, not the URL....

Entrez Direct (EDirect) provides UNIX command-line EXQ V]/L‘Png 0{ tl/]f,v\,@g 80(,( CaNn 0[0; g
access to the data in NCBI's suite of interconnected ) g g
databases. Multi-step pipelines can be quickly * Use line commands to automatically generate B
concatenated linking record searching, retrieval, EUtils APIs, then parse and reformat the datal!
data parsing, and results formatting. « Download only parts of records
INSTALLATION OF A FILE » Extract and concatenate data in specific fields
CONTAINING ASUITE OF APPLICATIONS IS REQUIRED
) i i e Create a custom data table
UNIX and Macintosh computers with Perl installed can
run the installer and quickly start using EDirect. * and lots more....
For Windows/PCs, you’ll need to first install the Cygwin
UNIX-emulation environment and a couple of additional
applications, and then the installation file.
where to Learn more? Training Programs:
https://www.ncbi.nlm.nih.gov/books/NBK179288/ Webinar & Courses (NLM, NCBI -4 hour at NIH 9/18)
Edirect Cookbook: 4-Part 10-15min YouTube Videos (2015):
: . v=
https://qithub.com/NCBI-Hackathons/EDirectCookbook Ctony b iy Beceg T sl B R L
41
EDirect Example
Create a table for genes located between position 44.9M & 45.9M on human chromosome 19.
(With this information it’ll be easy to download the sequences!) <
[¢)
o
$ esearch -db gene -query "human[ORGN] AND 19 [CHR] AND 44900000:45900000 [CHRPOS] AND has refseqgene [PROP] " \ g

> -sort Chromosome | \

> efetch -format docsum | \
> xtract -head ' Gene ID\tSymbol\tAccession\tChr. Start\tChr. Stop' \
> -pattern DocumentSummary -element Id Name -block GenomicInfoType \
> -element ChrAccVer ChrStart ChrStop
Gene ID Symbol Accession Chr. Start Chr. Stop
10452 TOMM4® NC_000019.10 44891219 44903688
348 APOE NC_000019.10 44905748 44909394
341 APOC1 NC_000019.10 44914246 44919348
346 APOC4 NC_000019.10 44942237 44945495
100533990 APOC4-APOC2 NC_000019.10 44942237 44949564
344 APOC2 NC_000019.10 44945981 44949564
79090 TRAPPCGA NC_000019.10 45178301 45162927
388552 BLOC153 NC_00e019.10 45178744 45202714
90332 EXOC3L2 NC_000019.10 45234210 45212620
100420902 LOClee420902 NC_00e0019.10 45234808 45234194
2068 ERCC2 NC_000019.10 45370646 45349836
10849 CD3EAP NC_000019.10 45406128 45410765
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EDirect Chapter in Entrez Programming Utilities Help
https://www.ncbi.nlm.nih.gov/books/NBK179288/

Entrez Programming Utilities Help Contents <
ntrez Programmin, )
. 'UhI;ieg Help ‘ Bethesda (MD): National Center for Biotechnology Information (US): E-utilities Qick Start g
NCBI Help Manual | | 2010~ Created: December 12, 2008; Last Update: August 9, 2013. §
Copyright and s Sinns %]
Kapgnghl and Permissians = A General Intreduction 1o the E-urilities
Search this book
Introduction
Usase Guidelines and Requirements
The Nine E-utilities in Brief
Introduction to the E-utilities Understanding the E-utilities Within Entrez
Combining E-utility Calls to Create Extrez Applications
o YOURES) £ yilities Tntroduction
Demonstration Programs
* Please see the R =3 for details and changes
For More Information
The Entrez Programming Utilities (E-utilities) are a set of eight server-side programs that provide a stable B Samnile Avgl £ the et
nterface mto the Entrez query and database system at the Mational Center for Biotechnology Information - W 136, 2010.
(MCEI). The E-utilities use a fixed URL syntax that translates a standard set of input parameters into the values . A . - .
necessary for vanous NCBI software components to search for and retrieve the requested data. The E-utilities @ The E-utilities In-Depth: Parameters, Syntax and More
are therefore the structured interface to the Entrez system, which currently nchides 38 databases covenng a Created: May 29, 2009; Last Update: January 9, 2017,
wvariety of biomedical data, including nucleotide and protein sequences, gene records, three-dimensional m/ ar f - ] g f .
ctruchires, and the biomedical terature Entrez Direct: E-utilities on the UNIX Command Line
Created: April 23, 2013; Last Update: August 28, 2017,
EDirect Cookbook on GitHub: https://github.com/NCBI-Hackathons/EDirectCookbook
Two examples of the many others available...
Variation Services (Sequence Position Deletion Insertion, SPDI)
https://api.ncbi.nlm.nih.gov/variation/v0/ 5
¢ Converts genetic variation data formats (HGVS notation, VCF files) 2
2]

¢ Searches with your own variant data to match them up with existing variants and retrieves their
RefSNP information.

Genome Remapping Service (ReMap)
https://www.ncbi.nlm.nih.gov/genome/tools/remap/docs/api

¢ Maps genomic annotation data from one coordinate system to another (a.k.a. 'liftover').

Three variations exist:

- Assembly-Assembly ReMap - from one genomic assembly to another

- Clinical ReMap - from an assembly sequence to a RefSeqGene sequence

- and Alt Loci ReMap - for the mapping of features between the Primary assembly and the
Assembly Patches and Alternate Loci available for GRC genomic assemblies

ReMap provides a Perl script to download for use of the integrated API calls.
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Argh!!! This is so much!
Where can | find the information?

% NCBI Rese

%NC B] Al Databases v

Netionl Certer for DEVE|Op

Biotechnology Information

APIs

RCBI provides several public APts that allow programmatic access to many databases and tools

NGB prowidis @ variety of nsouciss that 3

NCBI Home Welcome to NCBI

Resource List (A7) The Mational Center for Biotechn

access 1o biomedical and genam| EntrezlProgrammIng Utilitles (E-utilities)

All Resources T thir puble AP 10 the NCBI Entres «

Chemicals & Binassays Ahout the NCEI | Mission | Orgl

Data & Software

DNA & RNA Submit
Domains & Structures Deposit data or
manuscripts into NCEI
Genes & Exprassion databases
Gengtics 2 Medicing he BLAST APl allows developers to submil BLAST searches for processing at NCBI or cloud sendce provider(s)
uzing HTTPS, The AP can then check the status of submitted searches and retrieve resulls when ready in several
Genomes & Maps formats
Homaology
Literature 3 ELAST
Proteins PubChem Power User Gateway (PUG)
Sequence Analysis Develo PUG iz & sute of APl3 for the NCBI PubChem resource, snd provides progeammatic sccess 10 many PubChem
P R | functions inclueding downloads of chemical and assay data, chemical structure searches and chemical
Taxonomy Use NCBI APls and code standardization. PUG offers HTTP, REST and SOAP imerfaces, and also inteqrates with the E-utities 10 provide
) " . . comverient access 10 other NCBI dstabases
Training & Tutorials libraries to build
. applications
Variation PP
GitHub
NCEI GitHub repostory | pybMed Central (PMC) APls
PMWC provides several APl thet provide programmatic sccess to vanious senices that deal with PMC litersture
content, including file validation toals, Open Access web senices, and an |0 comvertor that interconvenis PMCID's,

Wrap Up

As you may imagine, with all of the many resources developed at NCBI, there are a lot of
diverse APIs that are available. Other NLM groups have APIs too:
https://wwwcf.nlm.nih.gov/nIm_eresources/eresources/search_database.cfm

At NCBI, we are in the process of cataloging all of the NCBI-specific APIs and will be
adding them to the Develop page shortly.

Check in on the NCBI Develop site - YOUR NCBI SCRIPTING HOME!
https://www.ncbi.nlm.nih.gov/home/develop/

Webinars & Courses are available to help! (ex: EDirect course at NIH - Sept. 18th)

Hackathons - help scripters use APIs to create specific useful tools!
(ex: upcoming Hackathon in Pittsburgh - Sept. 25-27)

Keep an eye on the NCBI Lean site for more information
https://www.ncbi.nlm.nih.gov/home/learn/
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- Direct URLs & Places to Learn More -

Entrez Programming Utilities (EUtilities, EUtils)
» https://www.ncbi.nlm.nih.gov/books/NBK25501/
PMC ID Converter
» https://www.ncbi.nlm.nih.gov/pmc/tools/id-converter-api/

BLAST URL API
> https://blast.ncbi.nlm.nih.gov/Blast.cgi?CMD=Web&PAGE TYPE=BlastDocs&

DOC TYPE=Developerinfo

PubChem’s PUG REST
> https://pubchem.ncbi.nim.nih.gov/pug rest/PUG REST.html

Entrez Direct (EDirect)
> https://www.ncbi.nlm.nih.gov/books/NBK179288/

NCBI Insights Blog: ncbiinsights.ncbi.nlm.nih.gov
V(1] Tube For help with NCBI resources:

info@ncbi.nlm.nih.gov

User: NCBINLM

Questions?
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