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Bioschemas: Markup for the Life Sciences
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Exploiting Bioschemas Markup
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Specialised Search: TeSS

BivData.pt
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Showing 2 content providers.
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Community Registry: IDPcentral

-
IDPcéhtral

DisProt
'_LI'LU.I'IJ_LI"

Resource under development, use with caution...

IDPcentral Registry

IDPcentral Registry serves as a registry of IDP protein annotations from community databases. The registry uses Bioschemas markup of MobiDB, DisProt and PED dk
Sequence annotation is extracted from marked up protein records and summarized in the registry.
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Search registry ...

Protein SIC1 (Saccharomyces cerevisiae (strain ATCC 204508 / S288c))

uniprot:P38634 taxon:559292

Resource Entity ID Sequence range Sequence annotation
PED PED00CO1 190 [
saxs Jf pre )| Roc

obiDB <

DNA-binding protein (Human adenovirus C serotype 5)

uniprot:P03265 taxon:28285

Resource Entity ID Sequence range Sequence annotation
DisProt DP00003 294-334
454-464
MobiDB P03265 125-166
1-108

PED Proteii:
Ensemble

No need for custom APIs FAIR community registry of Bioschemas metadat:
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Toxicology Data Aggregation
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Global Research Graph: OpenAIRE
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BKG Explorer

Built over Bioschemas markup crawled from 30 live deployments
20,000 pages

BKgE X  +

BKgE X +

& https://Ixbisel.macs.hw.ac.uk:

@ https://Ixbisel.macs.hw.ac.uk:

4} HERIOT Semanti Bioschemas Knowledge Graph Explorer P HERIOT Semanti Bioschemas Knowledge Graph Explorer
Bl G WATT Veb Bl AT Web
O TWALT U3 M
HOME DataCatalog Dataset MolecularEntity Organization Sample HOME DataCatalog Dataset MolecularEntity Organization Sample
Details: Details:
name Identifiers.org identifier CHEMBL22209
alternateName Identifiers.org Registry MIRIAM Registry title Compound Report Card
identifier https://identifiers.org/MIR:00100800 url & https://www.ebi.ac.uk/chembl/compound_report_card/CHEMBL22209
title Identifiers.org < EMBL-EBI image
description The Identifiers.org registry contains registered namespace and provider prefixes with a... +/- cl N
keywords istry,life sci H
y! registry, life science \> R
url ¢« https://identifiers.org
ublication D [ c I
. BB
license ©
- -
dataset E E
provider name: Identifiers.org support email:identifiers-org@ebi.ac.uk
Weight 3223E2
Show metadata monoisotopic 3.310643E2
MolecularWeight
inChl InChi=1S/C17H15CI2N3/c18-13-8-15-16(9-14(13)19) 22(10-11-4-2-1-3-5-11)17(21-15)20-12-6-7-12/h1-5,8-9,12H,6-7,10H2,
Click to search for more pages of type: (H,20,21)
https://schema.org/DataCatalog inChiKey GSVJCGPPBQGPLZ-UHFFFAOYSA-N
canonical_smiles Clclec2nc(NC3CC3)n(Ccdcccecd)c2cciCl
© 2019 Heriot-Watt Semantic Web Lab, School of Mathematical and Computer Sciences, Heriot-Watt University, Scotland. biochemicalinteraction identifier: CHEMBL614071 url:https://www.ebi.ac.uk/chembl/target_report_card/CHEMBL614071
! identifier: CHEMBL398 url:https://www.ebi.ac.uk/chembl/target_report_card/CHEMBL398
Funded by ELIXIR-EXCELERATE el?g'r . i
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Crawling or Harvesting

Crawling

® Seed list of URLs

® Pages retrieved

e URLs extracted and
added to seed list

e Data extracted from
page

e Never ending

Harvesting

e Seed list of URLs or
sitemaps

Pages retrieved
Data extracted from

nage

~inite set of pages

extracted




Static or Dynamic Sites

Static Dynamic

e Markup in the HTML ® Javascript Single page
provided by the server application

e Markup visible in e Client side/browser calls to
viewsource retrieve pages

e No client side processing e Rendered page not in
‘viewsource’
® Larger processing
overhead



Static or Dynamic Sites

https://bioschemas.orqg/tutorials/what why bioschemas

¥

[ o [ v

loschemas

@A Home Specifications ¥ Depl:

Getting Started >

Bioschemas, what and why?

In this tutorial you will learn what Bioschemas is, what the added value to schen

< Previous tutorial: Schema.org markup examples | Next

1. What is Bioschemas?

Bioschemas is a community project built on top of schema.org, aiming to improve
in Life Sciences so resources can better communicate and work together by using {
markup on their websites.

Using schema.org markup on web pages enables the generation of ‘info box’ sum
typical web search results pages, as exemplified by google search results. Bioscher|
make it possible to get similar summaries, but focused on Life Science resources sy
Samples, Beacons, Tools, Training, Life science events and so on.

Imagine an insulin summary appearing within search results, but rather than point
Wikipedia, that summary would direct one to specialized resources such as Orphar]
seen in Figure 1. In this way you would get a quick overview while also being provig
relevant resources, all in one search.

Life Science Event Specification 0.1

A specification for describing life sciences events

Event type definition
Data fields

1

Line wrap

<html lang="en">
<html>
<head>
<meta charset="utf-8">
<meta http-equiv="X-UA-Compatible" content="chrome=1">
<meta name="viewport" content="width=device-width, initial-scale=1">
<meta name="msapplication-TileColor" content="#da532c">
<meta name="theme-color" content="#ffffff">
<meta property="og:image" content="//bioschemas.org/assets/img/apple-touch-icon.png" />

<title>
Bioschemas - Bioschemas, what and why?
</title>
<meta name="description" content="1l. What is Bioschemas?">
<l-- Icons -->

<link rel="apple-touch-icon" sizes="180x180" href="/assets/img/apple-touch-icon.png">

<link rel="icon" type="image/png" sizes="32x32" href="/assets/img/favicon-32x32.png">
<link rel="icon" type="image/png" sizes— 16x16" href [assets[lmgzfav1con—16x16 png">

<link rel="manifest" href="/assets/img

<link rel="mask-icon" hre (assets(mg(safarx—plnned tab svg"
<link rel="shortcut icon" href="">

<l-- Styling -->

<link href='https://fonts.googleapis.com/css?family=Noto+Sans'
<link rel="stylesheet" hre assets/css/main.css">

<link rel="canonical" href="http://bioschemas.org/tutorials/what_why_bioschemas">
<link rel="alternate" type="application/rss+xml" title="Bioschemas" href="/feed.xml">

color="#0b794b">

rel='stylesheet' type='text/css'>

<script type="application/ld+json">
{"@context https://schema.org/","@type":"LearningResource", "http://purl.org/dc/terms/conformsTo" :
[{"@type":"CreativeWork","@id":"https: //bloschemas org/profxles/Tralnlnquaterlal/o 9-DRAFT-2020_12_08/"}],"about":[{"@id":"https://schema.org"},
{"@id": "http: //edamontology org/topic_0089"}], Audience","name":"(General interest) People interested in introductory information to
B "name":"Bioschemas, what and why?", {"@type":"Person", "name":"Leyla
https://bioschemas.org/people/LeylaGarcia”, "url”: "https://bioschemas.org/people/LeylaGarcia"}], "contributor":[{"@type":"Person", "name":"Ricardo
https://bioschemas.org/people/RicardoArcila”, "url":"https://bioschemas.org/people/RicardoArcila”}, {"@type":"Person”,"name":"Victoria Dominguez del
"https://bioschemas.org/people/VictoriaDominguezDelAngel”,"url": "https://bioschemas.org/people/VictoriaDominguezDelAngel/"}], "dateModified":"2021-02-
17","description”:"In this tutorial you will learn what Bioschemas is, what the added value to schema.org.is and what the main elements in Bioschemas are","keywords
arkup, structured data, bioschemas","license":"CC-BY 4.0","version":2.0}
</script>

: "schemaorg,

<script sr Zassets(]s(bootstrap bundle min.js" ></scrlpt>

<script src="/assets/js/toc.js"></script>

<script defer src="/ /js/font
</head>

11.js"></script>

<body>
<a class="visually-hidden-focusable" href='#main'>Skip to content</a>
<header id="header_wrap" class="p-3">
<a class="btn btn-github rounded-0 rounded-bottom shadow text-white fs-5 d-flex align-items-center" href="https://github.com/Bioschemas">

view-source:https://bioschemas.org/tutorials/what_why bioschemas

elixir



https://bioschemas.org/tutorials/what_why_bioschemas

https://disprot.org/DP00086

DP0OO0086 - Cellular tumor antigen p53

Organism Homo sapiens  Sequence length 393

Cross references MobiDB:P04637, UniProtKB:P04637, PED: P04637 , FuzDB: FC00084

Last update 2021-12-06

+ Collapse Feature-Viewer i Expand Feature-Viewer

v DisProt consensus
> Structural state
> Structural transition
> Interaction partner
> Disorder function

> Domains

Disorder content 29.3%

Static or Dynamic Sites

2 <html lang="en">
3| <head>

4 <meta charset="utf-8">
5 <title>DisProt</title>
[} <base hre L=
7
8
9
0

<meta nam viewport" content="width=device-width, initial-scale=1">
<link rel="icon" type="image/x-icon" href="favicon.ico">

Google Analytics -->

<script>

<l

1 window.ga = window.ga || function () {

12 (ga.q = ga.q || []).push(arguments)

13 }:

14 ga.l = +new Date;

15 ga('create', 'UA-84751070-1', 'auto');

16 ga('send', 'pageview');

ik </script>

18 <script async="" src="https://www.google-analytics.com/analytics.js"></script>

19 <le= End Google Analytics -->
20 <script type="text/javascript" src="https://apicuron.org/assets/apicuron-widget.js"></script>

22 <script src="https://platform.twitter.com/widgets.js" charset="utf-8"></script>

23 <link rel="stylesheet" href="styles.e5a65970d00f70a296e7.css"></head>

24 | <body>

25 <app-root></app-root>

26 <script src="runtime.7b63b9fd40098a2e8207.js" defer></script><script src="polyfills-es5.3d8labf619c8b35d02f2.js"
27 | </html>

40 80

120 160

Filter regions

DP00086r077 Structural state evidence

Example filters ORI R E(TY Q interaction partner | Q disorder function

view-source:https://disprot.org/DP00086

nomodule defer></script><script src="polyfills.ed4b6aa3527370197aafb



https://disprot.org/DP00086

Static or Dynamic Sites

https://disprot.org/DP00086

#§.DisProt |

Console Sources Network Performance Memory Application Security Lighthouse o7 B1 t o J

x al

Elements

Styles Computed Layout EventListeners DOM Breakpoints >
<html lang="en"> EE

DPO0086 - Cellular tumor antigen p53 - A — oy s 4,

<title>DisProt</title> }
<base href="/"
body, html { styles.e5a6..96e7.css:31

>

Organism Homo sapiens ~ Sequence length 393  Disorder content 29.3% <meta name="viewport" content="width=device-width, initial-scale=1"> ‘
<link rel="icon" type="image/x-icon" href="favicon.ico"> height: 190%;
Cross references MobiDB:P04637, UniProtKB:P04637, PED: P04637 , FuzDB: FC00084 <!——  Google Analytics —->
» <script>.</script> body { styles.e526..96e7.css:31
Last update 2021-12-06 <script async src="https://www.google-analytics.com/analytics.js"></script> ?argivfn ’_?‘_ % o
<!— End Google Analytics —-> fg:::sz':::y'lr:;r(—-bs— ont-sans-serif);
<script type="text/javascript" src="https://apicuron.org/assets/apicuron-widget.js"></script> font-weight: 405:
<script src="https://platform.twitter.com/widgets.js" charset="utf-8"></script> line-height: 1.5;
<link rel="stylesheet" href="styles.e5a6597...css"> color: M#212529;
> <style>..</style> background-color: [I1#fff;
> <style>..</style> -webkit-text-size-adjust: 100%;

ebkit-tap-highlight-color: [rgba(0,0,0,0);

> <style>..</style>

v<script type="application/ld+json" id="dataRecord" async>
{"@context":"https://schema.org","includedInDataset":"https://disprot.org/#2021-08","@type":"Protein","@id":"https://disprot.org/DP0008E x-sizing: border-box;
{"@type":"DefinedTerm","termCode":"9606" ,"url":"http://purl.bioontology.org/ontology/NCBITAXON/9606","sameAs": ["http://purl.uniprot.org/
taxon","url":"https://bioportal.bioontology.org/ontologies/NCBITAXON"}}, "hasBioPolymerSequence" : "MEEPQSDPSVEPPLSQETFSDLWKLLPENNVLSPLPSQA pollll { user agent stylesheet
[{"@type" equenceAnnotation","@id":"https://disprot.org/DP@00@86#disorder-content sequencelocation":{"@type":"SequenceRange","rangeSt splay: block;
[{"@type":"PropertyVvalue","name":"Term","value":{"@type":"DefinedTerm","@id":"https://disprot.org/assets/data/IDP0O_v0.2.owl#IDP0:00076", Grr 8pxs

> Structural transition — SequenceRange","rangeStart":1,"rangeEnd":93},"additionalProperty": [{"@type":"Propertyvalue","name":"Term","value":{"@type":"De }

*, [lihfter, :before { styles.e5a6..96e7.css:31

v DisProt consensus

> Structural state

SequenceAnnotation","@id":"https://disprot.org/DP0@0@86r018","sequenceLocation":{"@type":"SequenceRang "rangeStart":291,"rang
:"ScholarlyArticle","@id":"https://identifiers.org/pubmed: 14534297"}}, {"@type":"SequenceAnnotation","@id":"https://disprot.org/D a ed from htal
IDP0:00076","name":"disorder"}}],"subject0f":{"@type":"ScholarlyArticle","@id":"https://identifiers.org/pubmed:1€ :r| styles.e5a6..96e7.css:31
'@id":"https://disprot.org/assets/data/IDPO_v@.2.owl","name":"IDP ontology"},"termCode":"IDP0:000@63","name" : M#od6efd;
DefinedTerm","@id":"https://disprot.org/assets/data/IDPO_v@.2.owl#IDP0:00511","inDefinedTermSet": {"@typ DefinedTermSet","@i i

> Interaction partner

> Disorder function

SequenceRange", "rangeStart":37,"rangeEnd":57},"additionalProperty": [{"@type":"PropertyValue","name":"Term","value": {"@type":"D W#6f42c1;
> Domains SequenceAnnotation","@id":"https://disprot.org/DP00@86re31","sequenceLocation":{"@type":"SequenceRang "rangeStart":37,"range ink: M#d63384;
- _ ScholarlyArticle","@i https://identifiers.org/pubmed:16234232"}},{"@type":"SequenceAnnotation","@i "https://disprot.org/D
"termCode" : "IDP0:00050","name":"disorder to order"}}],"subjectOf":{"@type":"ScholarlyArticle","@id":"https://identifiers.org bs-orange: Mi#fd7el4;
r T T i "@id":"https://disprot.org/assets/data/IDPO_v@.2.owl","name":"IDP ontology"},"termCode":"IDP0:0@0063","name":" bs-yellow: [E#ffcle7;
40 80 i " id":"https://disprot.org/assets/data/IDP0_v@.2.owl#IDP0: 0006 inDefinedTermSet" : {"@typi efinedTermSet","@i M #198754;

SequenceRange","rangeStart":367,"rangeEnd":386},"additionalProperty": [{"@type":"PropertyValue","name":"Term","value":{"@type": ::33223;'
: H

SequenceAnnotation”,"@id":"https://disprot.org/DP00086re36","sequenceLocation":{"@type":"SequenceRange"," rangeStart":380," rang T6e: #FEEs
{"@type":"ScholarlyArticle","@id":"https://identifiers.org/pubmed:14759370"}},{"@type":"SequenceAnnotation","@id":"https://disprot.org/D bs-gray: .;)‘6:75;d;
ontology"},"termCode":"IDP0:00511","name":"molecular function activator activity"}}],"subjectOf":{"@type":"ScholarlyArticle","@id":"http bs-gray-dark: M#343a40;
{"@type":"DefinedTermSet","@id":"https://disprot.org/assets/data/IDPO_v@.2.owl" "IDP ontology"},"termCode":"IDP0:00050","name":"d

</script>

: M#198754;
» <style>..</style> ——bs-info: M#0dcafo;
—bs-warning: [E#ffcle7;

b <style>..</style>
<style>.cdk-table-fixed-layout{table-layout:fixed} </style>

Filter regions
W#dc3545;

Example filters ORI R E(TY Q interaction partner | Q disorder function
1#f8f9fa;

Q magnetic r
—bs-light:
<fhead> . —bs-dark: W#212529;
«v<body class="ng-tns-0-0"> == $0 ——bs-struct_transition: M#761e6f;
b cann—rant nahnctovka_rRQ na-varcinn="11 72 14" </ann—rant- hn dnbacanbicn ancbann. Bl4nnccea.
DP00086r077 Structural state evidence
Devel tools: F12
eveloper 100ls:

—bs-danger



https://disprot.org/DP00086

< Bioschemas

ine wrap 4

1

2| <html lang="en">

3| <html>

4 <head>

5 <meta charset="utf-8">

6 <meta http-equiv="X-UA-Compatible" content="chrome=1">

7 <meta name="viewport" content="width=device-width, initial-scale=1
8 <meta name="msapplication-TileColor" content="#da532c">

9 <meta name="theme-color" content="#ffffff">

10 <meta property="og:image" content="//bioschemas.org/assets/img/apg
1 <title>

12 Bioschemas - Bioschemas, what and why?

13
14 </title>

15 <meta name="description" content="1. What is Bioschemas?">

16 <l-- Icons -->

17 <link rel="apple-touch-icon" sizes="180x180" href="/assets/img/apy
18 <link rel="icon" type="image/png" sizes="32x32" href="/assets/img/
19 <link rel="icon" type="image/png" sizes="16x16" href="/assets/img/
20 <link rel="manifest" href="/assets/img/site.webmanifest">

21 <link rel="mask-icon" href="/assets/img/safari-pinned-tab.svg" col
22 <link rel="shortcut icon" href="">
23 <!-- Styling -->

24 <link href='https://fonts.googleapis.com/css?family=Noto+Sans' rel

25 <link rel="stylesheet" href="/assets/css/main.css">

26 <link rel="canonical" href="http://bioschemas.org/tutorials/what_w

27 <link rel="alternate" type="application/rss+xml" title="Bioschemas

28 <!-- Bioschemas -->

29

30 <script type="application/ld+json">

31 {"@context":"https://schema.org/","@type": "LearningResource", "l

":"CreativeWork","@id":"https://bioschemas.org/profiles/Trai

:"http://edamontology.org/topic_0089"}],"audience":[{"@type":"

Bioschemas"}], "name":"Bioschemas, what and why?","autho [{"@type":
Garcia","@id":"https://bioschemas.org/people/LeylaGarcia", "url":"htt
Arcila”,"@id":"https://bioschemas.org/people/RicardoArcila”, "url":"t
Angel","@id":"https://bioschemas.org/people/VictoriaDominguezDelAnge
17","description”":"In this tutorial you will learn what Bioschemas i
markup, structured data, bioschemas","license":"CC-BY 4.0","version"

32 </script>

34 <l-- JavaScript =-->

35 <script src="https://ajax.googleapis.com/ajax/libs/jquery/3.6.0/]j¢
36 <script src="/assets/js/bootstrap.bundle.min.js"></script>

a7 <script src="/assets/js/toc.js"></script>

38 <script defer src="/assets/js/fontawesome-all.js"></script>

39 | </head>

41 <body>

JSON-LD or RDFa

BLAST Align

UniProtkKB 2021 _04 results

Retrieve/ID mapping Peptide search SPARQL

T A

Q search

Advanced v

Help Contact

& Basket v

UniProtiB consists of twcliine wrap

gl Reviewed (Swiss-Prot
Records with information extr

Unreviewed (TrEMBL)
Records that await full manue

Filter by!

;‘ Reviewed (565,928)

Swiss-Prot

Unreviewed
(225,013,025)
TrEMBL

Popular organisms
Human (203,711)

Rice (148,714)

A. thaliana (136,782)
Mouse (86,492)
Zebrafish (62,031)

Other organisms

[ Jeo

We'd like to inform you that we

42 <a class="visually-hidden-focusable" href='#main'>Skip to content</a>

43| <header id="header_wrap" class="p-3">

44 <a class="btn btn-github rounded-0 rounded-bottom shadow text-white fs-5 d-flex align-items-c

view-source:https://bioschemas.org/tuto

1
2

O © ® N O U AW

12
13

15
16
17

vocab="http://schema.org/

0/1 A v X

<html xmlns="http://www.w3.0rg/1999/xhtml" lang="en" xml:lang="en"><head><title>* in UniProtKB</title><meta
content="IE=edge" http-equiv="X-UA-Compatible"/><meta content="text/html; charset=UTF-8" http-equiv="Content-Type"/>
<meta content="width=device-width, initial-scale=1" name="viewport"/><link href="/" rel="home"/><link
href="https://creativecommons.org/licenses/by/4.0/" rel="license"/><link type="image/vnd.microsoft.icon"
href="/favicon.ico" rel="shortcut icon"/><link href="/uniprot.min.css2021 04" type="text/css" rel="stylesheet"/><link
href="/tippy.css" type="text/css" rel="stylesheet"/><script type="text/javascript">
var BASE = '/';
</script><script src="/js-compr.js2021 04" type="text/javascript"></script><script type="text/javascript">

uniprot.isInternal = false;
uniprot.namespace = 'uniprot';
uniprot.releasedate = '2021_04"';

</script><script type="text/javascript">
’
</script><link href="opensearch.xml" title="UniProtKB" type="application/opensearchdescription+xml"
rel="search"/><script type="text/javascript">
var resultsize = 225578953;
var resultsPage = true;
</script><link href="/uniprot/?query=*&amp;offset=0&amp;limit=25samp;format=rss"
type="application/rss+xml" title="RSS" rel="alternate"/><meta content="noindex,follow" name="robots"/><link
href="/uniprot/?
query=*&amp;offset=25&amp;columns=id%2centry+name%2creviewed%2cprotein+names%2cgenes%2corganism$2clength"”
rel="next"/><meta content="nositelinkssearchbox" name="google"/></head><body class="namespace-uniprot"
typeof="WebPage" prefix="up: http://purl.uniprot.org/core/" vocab="http://schema.org/"><span id="evidenceToolTip"
style="display:none">&#xd;

&1lt;p>An evidence describes the source of an annotation, e.g. an experiment that

has been published in the scientific literature, an orthologous protein, a record from another database,
etc.&lt; /p>&#xd;
&#xd;
&lt;p>&lt;a href="/manual/evidences">More...&lt;/a>&lt;/p>&#xd;

</span><p style="display:none"><a accesskey="2" href="#content">Skip Header</a></p>
<div id="masthead-container"><div class="masthead" id="local-masthead"><div id="local-title"><a id="logo"
accesskey="1" href="/"><img alt="" src="/images/logos/Logo medium.png" title="UniProt home"/></a></div><div
class="namespace-uniprot" id="local-search"><form method="get" action="/uniprot" id="search-form"><div id="namespace-

view-source:https://www.uniprot.org/uniprot



Custom Types: Bioschemas Proposals

hitps://cells.ebisc.org/BIHI006-D (bioschemas:BioSample)

E B I S Cz Schema_org Documentation Schemas About

Catalogue Q About ~ Information for Customel i .
_ | ® https://cells.ebisc.org/BIHi006-D NEW TEST @ O
m el
1 <!DOCTYPE html>
2 <html lang="en"> BioSample / Product A1)~
3 <head>
Search for cell line names, genes, cell types, diseases, Biosample-IDs : 4 Smeta; charset="ytf-a.>
. 3 > 5 <meta name="description" content="EBiSC - European Bank for Induced pluripot
m’m’ — e . ] 6 <meta name="keywords" content="Europe, Stem cells, Induced-pluripotent stem
i i i< 7 <meta name="author" content="Andreas Kurtz, Stefanie Seltmann, Robert Miiller )
I? DepOS|t cell line to EBIs 8 <meta name="language" content="en"> BloSample / Product 4 ERRORS 6 WARNINGS A
9 <meta name="robots" content="index, follow">
10 <meta http-equiv="X-UA-Compatible" content="IE=edge, chrome=1">
11 <meta name="viewport" content="user-scalable=no, width=device-width, initiall Bi ple (The type Bi pleis not a type
12 <!-- http://www.jonathantneal. com/blog/understand—the—favicbn/ - o @type defined by the recognised schema (e.g.
13 <link rel="apple-touch-icon" href="/assets/img/ebisc/touchicon.png"> schema.org).)
14 <link rel="icon" href="/assets/img/ebisc/favicon.png">
15 <!--[if IE]><link rel="shortcut icon" href="/assets/img/ebisc/favicon.ico"><| M'
16 <meta name="msapplication-TileColor" content="#FFFFFF"> @id https://cells.ebisc.org/BIHi006-D
17, <meta name="msappllcat.:lon-‘rllelmage ccn::ent= /asstfts/tmq/ebxsc/tllelcon .png https://bioschemas.org/profiles/BioSample/0.1-
18 <meta name="apple-mobile-web-app-capable" content="yes"> http://purl.org/dc/terms/conformsTo
19 <meta name="apple-mobile-web-app-status-bar-style" content="black-translucen DRAFT-2019_11_12/
B I H io 0 6— D 20 <meta apple-mobile-web-app-title" content="hPSCreg"> identifier BIHi006-D
% i 21 <link "stylesheet" type="text/css" href="/assets/css/pure.css" /> . i = =
Rislacking 22 <link "stylesheet" type="text/css" href="/assets/css/ebisc/main.css" /> An induced pluripotent stem cell iPSC) line
At European Collection of Authen 23 <link rel="stylesheet" type="text/css" href="/assets/css/ebisc/ebisc.css" /> description provided with manually validated scientific and
iPSC line Cultures (ECACC) 24 <link rel="stylesheet" type="text/css" href="/assets/css/ebisc/menu.css" /> ethical information.
25 <link rel="stylesheet" type="text/css" href="/assets/css/ebisc/search.css" /
26 name BIHi006-D
27 <link "stylesheet" href="https://stackpath.bootstrapcdn.com/bootstrap/4. url https://cells.ebisc.org/BIHi006-D
28 <link rel="stylesheet" href="/assets/css/ebisc/select2/select2.css"/> httos://cells ebisc. ora/BIHI006-D
29 <link rel="stylesheet" href="/assets/css/ebisc/select2/select2-bootstrap4.c
30 Germany (The property locationCreated is not
31 <link rel="stylesheet" type="text/css" href="/assets/css/glyphi locationCreated recognised by the schema (e.g. schema.org) for an
32 <link rel="stylesheet" id="pure-hack-css" type="text/css" href="/assets/| object of type Product.)
33 <link rel="stylesheet" type="text/css" href="/assets/css/grids-responsi:
34 <link rel="stylesheet" type="text/css" href="/assets/css/icons.css" /> Berlin Institute of Health (The property custodian is
35 <link rel="stylesheet" type="text/css" href="/assets/css/chosen.edite custodian not recognised by the schema (e.g. schema.org)
36 <link rel="stvlesheet" tvpe="text/css" href="/assets/css/tabs.css" /. RSBSOS SR KBV R

https://validator.schema.ora/#url=https://cells.ebisc.ora/BIHI006-D

elixir



https://cells.ebisc.org/BIHi006-D
https://validator.schema.org/#url=https://cells.ebisc.org/BIHi006-D

Non-Conformant Markup

Syntax Semantic/Modelling
e [nvalid (JSON-LD) e Custom context
characters e Missing @id

Very common in database generated pages

e Non-escaped characters,
e.g. " included in text

Very common in database generated pages

® Missing properties from
profile

Missing commas
Missing brackets b
Included after </html> WORLD |

=

$ 5 &
1% P
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Markup Harvesting Tools

BMUSE BMUSE Gleaner

¢ Markup extractor Seed sitemaps, URLs | sitemaps

e Markup agnhostic

e Adds provenance Static Sites Yes Yes

e Introduces missing @id Dynamic Sites | Yes Yes

® Single page or whole site

® Web service or standalone app JSON-LD ves ves
RDFa Yes No

Glea ner Bioschemas Yes No

e Markup extractor types

e Validates against Schema.org Syntax No No

e Part of GleanerlO providing correction

triplestore and GraphQL Modelling Some No

correction



https://github.com/HW-SWeL/BMUSE
https://gleaner.io/
https://github.com/HW-SWeL/BMUSE
https://gleaner.io/
https://gleaner.io/bigpicture.html
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e Data harvester

o List of URLs and sitemaps

e Extracts markup

o JSON-LD or RDFa or both
o Static or dynamic

e Useful for testing deployments
e Building block for

o Registry population
o Validation

BMUSE: Bioschemas Markup
Scraper and Extractor

Includes provenance of extraction

Semanti
Web
Lab.C

https://app.swaggerhub.com/apis-docs/swel/BMUSE/

SwaggerHub.

BMUSE
o0 Jorss)

SMARTBEAR
A Bioschemas project by SWel funded through Elixir- {} SwaggerHub,,,
websites so that they are indexable by search engined

“ Clear

Contact the developer
Apache 2.0

Responses

Servers Snippets™

CURL (bash) CURL (PowerShell) ] CURL (CMD)

curl -X "GET' \

"https://swel.macs.hw.ac.uk/scraper/getRDF7url=https¥3A%2F%2Fega-archive.org¥2F&output=jsonld’' \
-H 'accept: */*'

m /getRDF retrieves HTML soure from ¢ Request URL

developers

https://swel.macs.hw.ac.uk/scraper/getRDF?url=httpst3As2Ft2Fega-archive

e.orgt2Fsoutput=jsonld

retrieves HTML soure from a given URL and return Server response

Code Details
Parameters

200 Response body
Name Description {

"result": "success",
“rdf": [

(g [ ! .
URL to retrieve source from (must include

"@graph": [
{
"http://purl.org/pav/retrievedFrom": [
{
"@id": "https://ega-archive.org/"
}
1,
"http://purl.org/pav/createdNith": [
{
"@value": "https://github.com/HN-SWel/BMUSE/releases/tag/0.4.0"
}

1,
"@id": "https://bioschemas.org/crawl/vl/ega-arc hive//20220106/0",
"http://purl.org/pav/retrievedOn": [
{
"@value": "2022-01-06711:43:26",
"@type": "http://www.w3.org/2001/XMLSchema#dateTime"



https://github.com/HW-SWeL/BMUSE
https://app.swaggerhub.com/apis-docs/swel/BMUSE/

JSON-LD Playground

{<} JSON-LD 9 Playground & Documentation A Developers % Specifications ~ [za] Branding

JSON-LD Playground

Play around with JSON-LD markup by typing out some JSON below and seeing what gets generated from it at the bottom of the page. Pick any of the examples below to get started.

NOTE: The playground uses jsonld.js which conforms to JSON-LD 1.1 syntax (errata), API (errata), and framing (errata). Also see the classic JSON-LD 1.0 playground and the RDF

Distiller.
&Person ffEvent QPlace [llllProduct {{Recipe & Library @ Activity % alink (eIt Shortcuts
— — Rttp://purl.org/pav/createdwith : [
s - npu / Options
"@value": "https://github.com/HW-SWeL/BMUSE/releases/tag/0.4.0"
1,
"@graph": [ "@id": "https://bioschemas.org/crawl/vl/ega-archive//20220106/0",
LR S "http://purl.org/pav/retrievedon”: [
" . s ", {
http://purl.org/pav/retrievedFrom": [ "@value": "2022-01-06T16:34:54",
"@id": "https://ega-archive.org/" "@type": "http://www.w3.0rg/2001/XMLSchema#dateTime"
1, N ]
"http://purl.org/pav/createdWith": [ L
"@value": "https://github.com/HW-SWeL/BMUSE/releases/tag/0.4.0" . : . y 2 X
P g g .~ Expanded < Compacted = Flattened 1 Framed «§ N-Quads & Normalized z:: Table @ Visualized #' Signed with RSA # Signed
] ’
"@id": "https://bioschemas.org/crawl/vl/ega-archive//20220106/0",
"http://purl.org/pav/retrievedOn": [
"@value": "2022-01-06T16:34:54",
"@type": "http://www.w3.org/2001/XMLSchema#dateTime" ...v1/ega-archive//20220106/0
) ] https://schema.org/description ©
! .Jega-archive.org/1076556566
" Expanded =, Compacted  =Flattened 1y Framed @ ={N-Quads @ Normalized @ :::Table = df https://schema.org/name ©
a1 .../ega-archive.org/1252940601
1 I ...Iv1/ega-archive//20220106/0 @graph {’ ) https://schema.org/sourceOrganization )
z ' N ../ega-archive.org/1966527774
: gtd 5] 3 . hi[:tps ://bioschemas.org/crawl/vl/ega-archive//20220106/0/ega-archive.org https://schema.org/keywords (/\‘)
ype": o
"https://schema.org/Organization” ...0/ega-archive.org/564261907
1,
"https://schema.org/name": [ https://schema.org/url ©
"@value": "Centre for Genomic Regulation (CRG) " https://ega-archive.org/
is @type ©
"https://schema.org/url": [
"ATA" . "hiednme [ Semmws v An"
https://schema.org/provider )

http://purl.org/dc/termst/title ©

https://schema.org/alternateName ©



https://json-ld.org/playground/

Hands-on: Retrieving and Exploring Markup

SMARTBEAR

SwaggerHub. Sign Up Log In

BMUSE
040 Jors3)

[l
‘ U S e B M U S E to ret rI eve a p a g e A Bioschemas project by SWelL funded through Elixir-Excelerate. Bioschemas aims to improve the Findability of data in the life sciences. It does this by encouraging people in the life sciences to use Schema.org markup in their

websites so that they are indexable by search engines and other services. This service will scrape JSON-LD or RDFa from a given URL and return the triples in a JSON wrapper.

https://app.swaggerhub.com/apis- =i

d / I/IBMUSE/ O eomp e ST T
OCS/Swe - JSON-LD Playground
I e macs.hw.ac. sl ion sy Play around with JSON-LD markup by typing out some JSON below and seeing what gets generated from it at the bottom of the page. Pick any of the examp

NOTE: The playground uses jsonld.js which conforms to JSON-LD 1.1 syntax (errata), API (errata), and framing (errata). Also see the classic JSON-LD 1.0 p
Distiller.

1 (58 /getRDF retrieves HTML soure from a g % Permalink
e Explore the retrieved markup —

retrieves HTML soure from a given URL and returns {

using JSON-LD Playground

developers

&Person (A Event QPlace |lllProduct {{Recipe & Library @ Activity

Parameters

"@id": "https://ega-archive.org/"

https://json-Id.org/playground/ S

"@value": "https://github.com/HW-SWeL/BMUSE/releases/tag/0.4.0"

url * reauired
URL to retrieve source from (must include pro] 1,
"@id": "https://bioschemas.org/crawl/vl/ega-archive//20220106/0",

string
"http://purl.org/pav/retrievedon": [
(query) https:/ega-archive.org/
"@value "2022-01-06T16:34:54",
"@type": "http://www.w3.org/2001/XMLSchema#dateTime"
]
Y
.~ Expanded »* Compacted = Flattened 11 Framed = N-Quads & Normalized Table @ Visualized # Signed with RSA
I
1
z .
"@id": "https://bioschemas.org/crawl/vl/ega-archive//20220106/0/ega-archive.org/1076556566",
"@type

"https://schema.org/Organization”
’
"https://schema.org/name": [

"@value": "Centre for Genomic Regulation (CRG)

]
"k’:ttps://schema.org/u:l" 2 [
{



https://app.swaggerhub.com/apis-docs/swel/BMUSE/
https://app.swaggerhub.com/apis-docs/swel/BMUSE/
https://json-ld.org/playground/
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Harvested Markup to Knowledge Graph
o ® @ ®
- @ J— o Markup harvested through standard API
7 HRAEH - o HTTP Get requests
o Saves time as common APl and model

(Bioschemas) for all sites

e Harvested markup is page centric
o Multiple sites represent the same concept
o Sites use their own IDs

e Needs to be concept centric
o Reconcile IDs

| * o Merge entries
- |®* e ,e Modeltransformation




Merging Entries Options

— 1. Pick canonical source

r)é%‘% Browse Ontology Release notes Help Download About Contact us

Useful for values like name

DP01128 - p27 kip1 protei ' '
p27 kip1 protein o Supplement with other entries when

Organism Homo sapiens  Sequence length 158  Disorder content 43.7%

Homologous entries DP00018 (50%) Va I u e S a re m i S s i n g

2. Concatenate entries from all sources

\ @ o Useful for values like synonym

& mobidb.org/043806

MObIDB  ovse flsse Nots St Holp Aot 3. Keep all values with provenance of

043806 - Cyclin-dependent kinase inhibitor 1B SO u rce

Gene:p27  Organism: Homo sapiens (Human)  Taxon ID: 9606 Q, Wi k i d a ta a p p r O a Ch

Dataset: TrEMBL - 043806 [4

Localization: Cytoplasm,Endosome,Nucleus

; Choice will depend on application needs!




Model Transformation

' et T e o
2 O 0 1. ldentify common concepts and
V™ KNOWLEDGE ‘
5 GRAPH ‘ .
® ¢ properties between models
i O ‘
") ® ® .o .
F Am 2. Create mapping between
4~ ] Terminology trai ation .
jpka concepts and properties
Mapping

3. Apply mapping to harvested data
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Bioschemas Live Deployment List
bioschemas.org/liveDeploys

@A Home  Getting Started ¥  Specifications ¥  Deploy & Develop ¥  Community~  About ~

Sites Implementing Bioschemas's Markup
e 77 sites with Bioschemas markup
e 155 proﬁle deployments Q bioschemas.github.ioflive_dep X +

« cC 0 & github.com/BioSchemas/bioschemas.github.io/blob/master/_data/live_deployments.json
By Site By Profile By ELIXIR Node

1465 lines (1465 sloc) 44.2 KB

Profiles: 2 AIP Mutation Database [#' % 1 {
2 "@context": {
3 "conformsTo": "http://purl.org/dc/terms/conformsTo",
Profiles: 2 Alliance of Genome RESOUI’CGSZ b 4 "description": "https://schema.org/description”,
5 "exampleURL": "https://schema.org/url",
Profiles: 1 BAR 3-0E/l. N 6 "highlight": “http://example.com/bs/highlight",
7 "keywords": "https://schema.org/keywords",
8 "name": "https://schema.org/name",
Profiles: 3 Bgee [ v 9 "nodes": "http://example.com/bs/nodes",
10 "profiles": "http://example.com/bs/profiles",
. 11 "profileName": "https://schema.org/name",
Profiles: 2 bIO.tOO|SE/.' - 12 "resources": "https://schema.org/WebSite",
13 "sitemap": "http://example.com/bs/sitemap",
14 "url": "https://schema.org/url"
o Sitemap: https://bio.tools/api/sitemap.xml 15 3,
« Nodes: DK, FR, ES e
18 "name": "Identifiers.org",
Implemented Profiles 19 “keywords": ["RIR"],
20 "url": "https://identifiers.org/",
ComputationalTool [EEEEIENE 22,687 tools 21 “nodes": “EBI",
22 “profiles": [
FormalParameter 23 {
24 "profileName": "DataCatalog",
25 "conformsTo": "0.1",
Profiles: 1 Biological Magnetic Resonance Data Bank (BMRB) [ v zz " exanplelURLY; “https://1dentitiers.org/
28 1
Profiles: 2 Biosamples [4' v 29 },
30 {
31 "name": "FAIRsharing",
Profiles: 1 Bioschemas [’ v 2 “Keywords": ["RIR"I,
33 "url": “https://fairsharing.org/",
34 "nodes": "UK",
35 "sitemap": "https://fairsharing.org/sitemap.xml",
36 “profiles": [
37 {

38 "profileName":

"DataCatalog",



https://bioschemas.org/liveDeploys
https://github.com/BioSchemas/bioschemas.github.io/blob/master/_data/live_deployments.json
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O BioSchemas/bioschemas-datz X +

@ github.com/BioSchemas/bioschemas-data-harvesting

README.md

Bioschemas Data Harvesting

Details of the harvesting of Bioschemas markup from live deployments on the Web.

The initial purpose is to track the harvesting of data for use in Project 29 at the BioHackathon-Europe 2021. The
harvesting will be conducted with BMUSE and the data hosted on a server at Heriot-Watt University.

BioHackathon 2021 Harvest

We aim to harvest data from the sites on the Bioschemas live deploy page for which we have a sitemap. We will
also include sites where we have a list of URLs. Full details of the datasets to be harvested and their progress can
be found on the project board.

We have loaded the harvested data into a GraphDB triplestore:

e SPARQL Endpoint
* Snorql Extended Interface

e Data directory

o o
* Executable query notebook

Notes about datasets included in the collection:

1. DisProt: 2,044 pages harvested using the dynamic scraper (v0.4.0) on 20 October 2021
2. MobiDB: 2,083 pages harvested using the dynamic scraper (v0.4.0) on 27 October 2021
3. Paired Omics: 78 pages harvested using the dynamic scraper (v0.5.0) on 28 October 2021

Bioschemas Data Harvest

O % B BEOUEAO

Contributors 2

6 AlasdairGray Alasdair Gray

9 albangaignard

Languages

® Jupyter Notebook 99.9% ® CSS 0.1%



https://github.com/HW-SWeL/COVID-19
https://github.com/BioSchemas/bioschemas-data-harvesting

[® AnalysisQueries.ipynb [ ]

. . <> . B + X O M » m C » Code v Python 3 (ipykernel) O #& (.
P rOJ ect 29 . ><§ BIOSChemaS I [6]: createSelectionGUI()
‘ Instances per Bioschemas Type 4

&6l Sites harvested o

» Query: Instances per Bioschemas Type (File: /queries/queries/instancesPerBioschemasType.rq)

bioschemas - |

total statements

3. Copy .md

Pa ges h a rVES»ted Number of results: 7
11.839 960
’ ’ 4 1 3, 748 https://bioschemas.org/Gene 238079
https://schema.org/Dataset 201302
htt ps ://Swel .macs. hW. ac.u k/d ata/ > Query: Col https://schema.org/MolecularEntity 199350
https://bioschemas.org/Taxon 55884
ri | & Notest | @ DataD | © DataD | () data2h | © DataD' | ) specifi | @ htps:// cla x [B SPARC | B schem | + v [—— Scholarlvarticl 9350
D swel.macs.hw.ac.uk/data 4 B BAO o »Q : + Results ps://schema.org/ScholarlyArticle
B Q (5] bloschemas G adin > https://schema.org/Protein 4462
D
FREE Class relatlonshlps ® https://schema.org/Gene 39
- Showing the dependencies between 10 classes
Q_ Fitter classes Migraphs - X Q Q Number of results: 146
(OF] O O .
Incoming Outgoing domaln type count
Class Links www.gbif.org https://schema.org/PostalAddress 297090
- https://schem 5346 ©
::r:g""’f'“e" www.gbif.org https://schema.org/Person 291260
https:/schem 269t  © bgee.org https://bioschemas.org/Gene 263793
a.org/Propert
e www.gbif.org https://schema.org/Organization 186688
v https://schem 2669 ©
.org/Defined . .
s www.gbif.org https://schema.org/PropertyValue 126268
https:/schem ~ 1878%  © : \ 32322':1’;222&'3.23;“:23 massbank.eu https://schema.org/Dataset 76249
G — i pressing the reload button.
\ massbank.eu https://schema.org/MolecularEntity 76249




Exploring Bioschemas Harvested Data

O,

o

AnalysisQueries.ipynb

File Edit View Run Kernel Tabs

ANALYSISQUERIES.IPYNB
(S —
[ 7. Analysis of Harvested Bioschemas Data
1.1. Introduction
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1.1. Introduction

In this notebook we supply a user interface to query the harvested Biof
repository. Details of the data harvested and loaded into the triplestor{

The available queries can be grouped as discussed in the following sul

1.1.1. HCLS Dataset Statistics

As part of the W3C Health Care and Life Sciences Interest Group guid
useful statistics to understand a dataset. The queries range from proy|
more complex statistics such as the number of typed objects linked td

The queries are hosted in the HCLS-Stats-Queries repository. The quq

. Number of triples
. Number of unique typed entities

. Number of unique properties

Simple ‘)

1
2
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. Number of unique objects
. Number of unique classes
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1.1. Introduction
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1.1.2. Bioschemas Analysis Queries
1.2. Query Execution

1.2.1. Library Imports

1.2.2. Result Display Function

1.2.3. Loading and Querying IDP-KG

l 1.3. Query Interface

The following cell geneerates the Ul and allows the selection of query to run.

The results of the query execution are displayed below. The query box can be expanded to show the text of the query. The results box is
scrollable.

Descriptions of the first 14 quereies can be found in the HCLS Dataset Description Community Profile. The other queries are explained above.

[7]: createSelectionGUI()

Count of Types per Domain v

# Count of Types per Domain
## This query finds the number of instances of types per web domain

PREFIX schema: <https://schema.org/>
PREFIX pav: <http://purl.org/pav/>
SELECT ?domain ?type (COUNT(*) AS ?count)
WHERE {
GRAPH ?g {
?s a ?type
} : % 4

+ Execute

» Query: (File: queries/countTypelnstancePerDomain.rq)

~ Results

Number of results: 161
domain

bgee.org

bgee.org

bgee.org

type
https://bioschemas.org/Gene
https://bioschemas.org/Taxon

https://schema.org/WebPage

count
263,793
49,088

49,009
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Summary

y ® w ® e >
. @ . 1\ e Markup harvested through standard
YA KNOWLEDGE ad AP|
GRAPH o -
: ~ - ® ® Markup is often messy and inaccurate
. [x A R e Need a data harvester tool, e.g.
e Terminolog\transformation
BMUSE

e Markup is page centric, common
concepts need to be merged

e Over 150 deployments to be
exploited!
o Bioschemas has harvested a small

fraction




