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| B Why Cross Search?

* Easy to use

 Accustomed to use

* Appropriate for comparing various kinds
of databases

* Major cross engine services will continue
for a while.



B Sagace

 Search for Biomedical Data & Resources
in Japan 600 Home | Sagace - National Institute of Biomedical Innovation

Lozt o samacendiogoe c .. JlO)

medicel Dats & Rescurces in Japan

% Sagace

Search for Bomedical Date & Rescurces in Japan

. Q

This sfte sliows users to sesrh for bomedical dats (such os gene
expression profies and protecmics data) and Dologcd resources
{sch 88 mouse mode’s of dsaase and oell ines) that are produced and
marisned n Japan. Cick here for mare detasl

National Institute of Biomadical Innovation




| B search System
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| B Mechanism of Search Engine

1. Crawling

2. Indexing

3. Query Processing
4. Scoring



| B Crawling

* Crawl databases and pages by program




| B Indexing

» Split data convenient size and store
own server

External Data

rl=NTtD: ; DANK . _NLDLO. A0 » ntm
rl=NTtD: ; DANK . _NLDLO. A0 » ntm
rl=NTtD: ; DANK . _NLDLO. Q0 » ntm
rl=NTtD: ; DANK . N » ntm
rl=NTtD: ; DANK . _NLDLO. Q0 » ntm
rl=NTt ; aNx. . Nidblo. ao -’vp‘ r
> | B UM L-NTT gNx._nNio
DRI Gurt-http //cenbonk ntbto go. jp/celldota/jcrbosz
I ] ol @(&(Btitle=TIG-102 - JCRBMM/( 2
p] ! .| & 8¢ Edb=cel1bank
APt || el ef @entryID-3CRBOS27
1.1P W (e Especies=Human
1:1P1513( | etaxon10-9606

X
1P AP JCRBOS527 TIG-102 human Homo sapiens F 97 year-o
,iploid fibroblast fibroblast-like skin, normal dip
K. Jopanese Normal human skin fibroblast cell 11
mal diploid (2n=46, XX)
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Internal Server




| B Query Processing and Scoring
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006 Abroblast like skin Search Resutes | Sagace, National tastitste of Biomedical |
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Search for Bomedical Dats & Resources In Japan

Crons Search Systems

About Sagace  Dstabases

s2Sagace
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Patonts (43)

o

Suri=http://cellbank.nibio.go. jp/celldatas Jcro@527 . htm
€title~TIG-102 - JCREBMM/ 2

€db=cellbank

SentryID=-J(RBO527

Especies=Human

€taxonlD=9606

JCRBO527 TIG-102 human Homo sapiens F 97 year-old skin normal skin, normal di
ploid fibroblast fibroblast-like skin, normal diploid fibroblast normal Yamamoto
,K. Joponese Normal human skin fibroblast cell line. Temporary no stock. skin no
Lmal diploid (2n=46, XX)

Fiants (28]
Mcrobes (33)
None specified {45)

@title=TIG-101 - JCRBMERA/S>2
@db=cel Ibank

@entryID=JCREA526

Gspecies=Hunan

Qtaxon[D=9686

JCRBES26 TIG-181 human Homo sapiens  skin normal skin, normal diploid fibroblest
fibroblost-like skin, normal diploid fibroblast Yomanoto,K. Jopanese Mormal human diploid
cell from skin skin

@title=XP24K0 - JCRBEM/C 2
@db=cel lbank
@entry1D=JCRE3012
@species=Human

@toxon1D=9606

skin fibroblast primary  Hereditary disease with high cancer risk xeroderno pigmentosum
(autosomal recessive) complementation group E skin fibroblost. skin

= fibroblast ke skin Q

Search Resufts: 78 nits Option: | Sysomym Lxpanson + Delav &
Selected Facet Item(s): Biiogicsl Rescurces

NG-102 - JCRBER/ 22
htipy//cefitanicnibogoky  JCREIER/ T 2

Bologe Rescurces | Human, Anrals (ron-humen) | Cefl & Tissue - 10: JCRB0S2T -
_—

JORBOS2T NG-102 human Momo sapions F 97 yesr-oid skin normal skin, normael dplod
fibroblast fibroblastiroblast B sidn, normal dpicid fibroblast rormal Yemamaoto K
TIG-101 -

hetpy/celinanionitsc

JCRBE®/ 2
> JCRBMm/ 2
Human. Animasls (non-humen) | Cell & Tissue - 10: JCRBOS26

Bologce Rescurcoes
Speces Human
JCRBOS26 TIG-101 human Homo sapiens sidn normal skin, normal dglodd fibroblast
fibroblast-like skin. normel digioid fibroblast Yamemoto K. Jipanose Normal human diplod
cel fro .

XP24KO - JCRBEE/( /2
JCRESERUT 2

Bological Rescurces | Human, Anenals (mon-humiey) | Cell & Tissue - 10: JCRB3012 -

htip//ce INE.NIDO

Soeces Humen

JORA3012 XP24K0 human Momo saplens F sidn Xeroderma pigmentosum (E)
firwnriset liva akin fnrnnlactic o Lo Ancrensl raradcns! Fammismantnce oo o F aldn



Bad Skeptical Reputations for
| B search Results...

* Why?

 Cannot get useful information immediately.



| B Howto iImprove accuracy?

 What is accuracy for life science
database cross search?

 What is accuracy for life science
specialist?

e



In general, developers emphasize search
algorithms and scorings.

However, general results and methods
for cross search may not suitable for life
science specialists..?

Data (Index files) from life science
databases are sometimes difficult to
understand immediately.

It's hard to make each crawler program
for each database and maintenance it.

(We have no extra .... to make proper
search page like entrez et al....)



l ' Metadatal

* One way to solve these problems
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| ' If metadata are added data...
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Metadata R
Disease:Epithelial adenoma =
Species:Mouse

Keywords:DNA sequence
Last Modified:2013-01-19




| B Easy to pick up for crawlers
Metadata

Disease:Epithelial adenoma
Species:Mouse

Keywords:DNA sequence
Last Modlﬁed 2013-01-19
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| B Easy to understand for users

* It can be a guide to improve user experience.

EMDB-1556: RsbR * RsbS - RsbT#&# (AL Y'Y —LA) THET, RE/

http://www.pdbjorg/ 3D Electron Microscopy (3D-EM) Data Navigator

FOHOT—INR—-Z |, BT (ERES) 8D RED | 72/0H0. 88 - ER

EM Navigator EMDB-1556 RsbR « RsbS - RsbTH & (ARLVY—A4A) THHF, KR8/

83ANMEE T e, & signal transduction hub EEI£ - ¥ v 7®ER RsbR * RsbS - RsbTH &
(AMLYY—L4) Ternary RsbRRsb ...

Image
EMDB-1556: RsbR - RsbS - RsbT#&% (ALY Y —4) "MRF, RE
http.//www.pcb)j.org/
3D Electron Microscopy (3D-EM) Data Navigator
TORDT—FR=R | eh. B (ERLY) . B9, .BED | F/)UONR
B - BM - 1D: 1556, - Species: Bacillus subtilis, - Last Modified: 2012-10-24
EM Navigator EMDB-1556 RsbR - RsbS - RsbTH&% (ALY Y—4L) THHF, RE/83A
PR 8% (ALY Y—L) Ternary RsbR RsbS RsbT complex ®# Jon Marles-Wright,
Tim Grant, Olivier Delurnea ....




| ' How to use it?

o Marlﬂ}(ﬂup data by microdata like a tag
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http://www.pdbj.org/emnavi/emnavi_detail.php?id=1556&lang=en



| B isita practical suggestion?

* Google, Yahoo! and Bing decided to use microdata
to show search results more valuable.

* Some vocabularies have already applied to search
results.

° Eg Beef Stew Scented with Horseradish Recipe ... - Food Network

www.foodnetwork.com » Recipes » Beef - Cached
' Rating: 4 - 2 reviews - 2 hrs 30 mins
Mar 7, 2012 — Get this all-star, easy-to-follow Food Network Beef Stew

Scented with Horseradish recipe from Rachael Ray.

Review: Samsung Galaxy Note |l is a solid jumbo smartphone [Video]
articles.latimes.com/.../|a-fi-tn-samsung-galaxy-note-... - Cached

> by Salvador Rodriguez - in 409 Google+ circles
e Dec 8, 2012 — If you're an NFL lineman or a basketball player, Samsung has
W | got the phone for you. The South Korean company's Galaxy Note |l is a
massive ...




| B Schema.org

* Provide a collection of schemas (htm tags)

* Bing, Google, Yahoo! and Yandex rely on
this markup to improve the display of
search results, making it easier for people
to find the right web pages. (quoted by
schema.org)

* We proposed “schema.org” extensions for
“BiologicalDatabaseEntry” and “Biological
Database”.

* Schema.org proposals : http://www.w3.org/
wiki/WebSchemas/SchemaDotOrgProposals



Properties for

| N BiologicalDatabaseEntry

entrylD additionalType dateCreated
isEntryof  description dateModified
taxon image keywords
seeAlso url provider

reference  alternativeHeadline breadcrumb

name inLanguage



| B Related Link for our proposal

 WebSchemas proposal ‘Biological
Databases’ for schema.org

 Discussions at BioHackathon

* Discussions at BH12.12 (Japanese only)



| l How to markup ?

Declaration
<div >
ID
<span itemprop="entrylD">1556</span>
Specied

<span itemprop="taxon" itemscope itemtype="http://schema.org/BiologicalDatabaseEntry":
<span itemprop="name">Bacillus subtilis</span>

</span>
Deposition:
<span itemprop="dateCreated">2008-09-08</span>
Last update:
<span itemprop="dateModified">2012-10-24</span>
I
</div>

Specity Property and
markup with normal tag




Surtshttp: ool 0. (v ~Cel Lk /cgl S search_res_det. ol 'D8_MNSTD 143,
Mitioals-i¢ - xm;ua

Sdomcel L bonk

et ry ID=1F0SQ267

e * Crawl thes

#Slologicollotabeselmtry_Resourcedval (gl | L syl

*8lologi colDetebeselmtry_emtrylDeIFOS0207
MlologicolDetahesel mtry _nomePB-
MitologicolDetaboselmtry_descriptions]i-i-dependent mowse tore sorrom cell line,
ol ogicolDetabeselmtry _dotelrecteadel MR-10-41

MilologicolDetcbesel mtry_keywordi-aduse

etLologicol Detcbeselmtry Ongxrnlhum marrow
StiLologicolDetctiade_urletttp: wilbonk, nibio. o

ofiLol ogicol Detatiate _rome B Coll m

MOrgent zan Lo _urlePRED: e il

POrgentzat Lo romesiot Lonal lmuwu o‘ Elomedicol Immovotion (NIB10)

microdata

IFOSO0T PR-1c F22 BIR - Vi BACTZAFINES [L-~dependent souse bone sorrow cell Lime.
souse Mus musclus mot done DONe marrow infintte lysphoblost-1tke mast cell line tumor
Ball, P. E. Shimt2u,T. 1990 RPMILGANE with 1IN fetol bovine serum, 1IN NEHI-'b congitioned sedium
and S0 WM -sercaptoethonol @llution 5 X registered bone sarrow

Reflect Search Results

PB-3c - JCRB#f3/(> ¥
http://cellbank.nibio.gojo/ JCRB&E/(> 2
Biological Resources | Human, Animals (non-human) | Cell & Tissue

| ID: IFO50267 HSpecies: Mouse H Original Tissue: bone marrow
IFO50267 PB-3c ¥ A MR - U 27Uk (¥ A ) M%% IL-3-dependent mouse bone

marrow cell line. mouse Mus musclus not done bone marrow infinite lymphoblast-like mast
cell line tu .....




* Pop-up image of species

PB-3c - JCRB#R/\ 2
http://cellbank.nibio.gojo/ JCRBKE/(> 2
Biological Resources | Human, Animals (non-human) | Cell & Tissue

ID: IFO50267 - Species: Mouse - Oriainal Ticana® hane marrow
Mus musculus

IFO50267 PB-3¢c ¥ X Mt + U2
marrow cell line. mouse Mus mus
cell line tu .....

ient mouse bone
ymphoblast-like mast

* Refine by ID

- FO5S0267d]

Search Results: 1 hits Optionc

PB-3¢c - JCRBE®/C 2

m:w-wm )

Mo/ /ceitenk nibo oo gy JOCREBER/T 2

BologCcH Rescurcas | Human  Anmals (non-human) | ¢

" aTh *& Yal Wi Baoassnians bk aa
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| B Sagace support

KEGG DISEASE: HO0653

WAL S FTWWW KOO0 0/

KEGG DISEASE (Diseases viewed as perturbed states
tN/ODTF—IR-A | Eh | £Df8

- ID: HOD653 - Speces: Human - Disease. TIL7 7 /ERE
Entry HOOG53 Disease Name marfan syndrome, includin
Neonatal MFS. Atypically severe MFS; New variant of MFS
(MFS) is a relatively common autosomal dominant di ...
CD-10: Q87 .4 - OMIM: 154700

* Biological DatabaseEntry
— entrylD, taxon , dateModified, seeAlso

 MedicalCode

— Disease (codeValue, codingSystem)

* Testing

— (Resourceavailability, originalTissue)



Future perspective

 Improve search results

— 1.Reference

 Not only for search results.
— 1.We can create interesting functions.

— 2.Developers of databases had better to feel
benefit immediately.



Useful Tool : http://sagace.nibio.go.jp/publication/outpsmicro.html]

I . Idea 1 : Reference

KEGG DISEASE: HO0653
http://www.kegg jp/
KEGG DISEASE (Diseases viewed as perturbed states of the molecular system)
TOMDT—IR—X | b | D8
- ID: HOOG653 - Species:Human - Disease: Marfan synd'ome Reference : 4

Neonatal MFS; Aty « Hobinson PN_Booms P, Thcmoiecuhrp-moomudmw'fmm Cod

connective tissue. Mol Life S¢, 2001 Oct, 58(11).1658- 707, PubMed: 1 1 706995

TN . Actinson PN_Arteage-Solis E Baldock C._Coliod-Béroud G Sooms P.De Paepe
A Dwetz HC Guo G Handford PA_Judge DP_ Kelty CM_Looys B Miowcz DM Ney
A Ramirez F_Reinhardt 0P Tiedomarn K. Whitoman P Godfrey M., The molecudar
genetics of Marfan syndrome and related disorders., J Med Genet, 2006 Oct,
4301076987, PubMed: 16571647

» Robanson PN _Booms P Xatzke S Ladewig M Neurmann L Pslz M Pregla R Tecke
F.Rosanbarg T, Miuastions of FENT and genctype-phendtype correlations in Marfan
syndrome and related forilinopathies. Mum Mutat, 2002 Sep. 2003).153.61,
PubMed: 12203987

o Roinson PN Godfrey M, The moleculs geretcs of Marfan syndrome and related
microfibrliopsthins., J Med Genet, 2000 Jan, 37(1)9-25 PubMe: 10633129




Idea2: Developers can feel benefit
I . immediately (By applying Sagace function)

® Wy FNT
@BIVhUNME

e
] 5IM - Primary
SF!_ @ Science Vol 322, Issue 5898, Page 92-6. Year 2008
54 Molecular architecture of the "stressosome,” a signal
integration and transduction hub,
s Quinen, Susan J Firbank, Peter J Lewis, James W Murray,
.lf’!ll: AN M B Quin. Paul R R Alouxi
X Institute for Cell and Molecular Biosciences, Newcastie
- University, Newcastie-upon-Tyne NE2 44 UK
Bacterial Proteins, Multiprotein Complexes,
B - 125 Phosphoproteins, RsbR protein, Bacilus subtilis, Sigma
Factor, RsbT protein, us subtitis (EC 2.7.1.5). Protein-
Serine-Threonine Kinases (ES2.7.11.1)

B Aminoe Acid Sequence. %) Bacillus subtillis
Broteins. [§]Cryosieciron M p—
X-Ray. [§]image Process: o\




| B Ask for your help

* We'd like to finalize our proposal!

* Please markup your own site or database
and give me feedback.

* Could you think exciting functions with us?



Thank you for
| U listening!



| B Taxon (species)

<span itemprop="taxon" itemscope itemtype="http://schema.org/BiologicalDatabaseEntry">
Organism: <span itemprop="name">Homo sapiens</span> (human)
Taxonomy ID: <a itemprop="url" href="http://www.uniprot.org/taxonomy/9606">
<span itemprop="entrylD">9606</span></a>
</span>

* It can use many kinds of taxonomic ID systems

* E.g. NCBI, uniprot



l . seeAlso

KEGG:

<span itemprop="seeAlso” itemscope itemtype="http://
schema.org/BiologicalDatabaseEntry”>

<a itemprop="url” href="http://purl.uniprot.org/kegg/hsa:
353174 >

<span itemprop="name”>hsa:353174</span>

</a>

</span>

We decided to use not only URL but also using other tags in
biological database entry, so we applied seeAlso not
relatedLink.



l ' References

 References:

Kanehisa M, et al. Nucleic Acids Res. 40, D109-D114 (2012).
|[<meta itemprop="reference’ content="pmid:22080510’/>
<a href="http://www.ncbi.nlm.nih.gov/pubmed/
22080510">pubmed</a>]

We applied reference because we can specify reference systems
by using content tag.



