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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. 



Sagace�

•  Search for Biomedical Data & Resources 
in Japan�
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Mechanism of Search Engine�

1.  Crawling 

2.  Indexing 

3. Query Processing 

4. Scoring 



Crawling�

•  Crawl databases and pages by program�

Program�



Indexing�

•  Split data convenient size and store 
own server�

External Data�

Internal Server�



Query Processing and Scoring �



Bad Skeptical Reputations for 
Search Results…�

•  Why?$

•  Cannot$get$useful$information$immediately.�



How to improve accuracy?�

•  What is accuracy for life science 
database cross search? 

•  What is accuracy for life science 
specialist?  



•  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 di!cult 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….) 



Metadata!�

•  One way to solve these problems�

Di!cult to 
understand 

data 
immediately�



If metadata are added data…�

Disease:Epithelial adenoma�
Species:Mouse�
Keywords:DNA sequence 
Last Modified:2013-01-19 

Metadata�

Data�



Easy to pick up for crawlers�

Disease:Epithelial adenoma�
Species:Mouse� 
Keywords:DNA sequence 
Last Modified:2013-01-19 

Metadata�



Easy to understand for users�

•  It can be a guide to improve user experience.�

Image�



How to use it?�

•  Mark up data by microdata like a tag 

Last$Modified�

Title�
Image�

ID�

http://www.pdbj.org/emnavi/emnavi_detail.php?id=1556&lang=en�



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

•  Some vocabularies have already applied to search 
results. 

•  E.g. �

Is it a practical suggestion?�



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$for$
BiologicalDatabaseEntry$�

entryID� additionalType� dateCreated�

isEntryof� description� dateModified�

taxon� image� keywords�

seeAlso� url� provider�

reference� alternativeHeadline� breadcrumb�

name� inLanguage�

Well$targeted�



Related Link for our proposal �

•  WebSchemas proposal ‘Biological 
Databases’ for schema.org 
–  http://www.w3.org/wiki/WebSchemas/

BioDatabases 

•  Discussions at BioHackathon 
–  https://github.com/dbcls/bh12/wiki/

Schema.org-extension 

•  Discussions at BH12.12 (Japanese only) 
–  http://wiki.lifesciencedb.jp/mw/index.php/

BH12.12/schema.org�



How to markup ?�

 <div$itemscope$itemtype=“http://schema.org/BiologicalDatabaseEntry”>$
ID$
$<span$itemprop="entryID">1556</span>$
Specied�
<span$itemprop="taxon"$itemscope$itemtype="http://schema.org/BiologicalDatabaseEntry">$
$<span$itemprop="name">Bacillus$subtilis</span>$
</span>$
Deposition:�
�<span$itemprop="dateCreated">2008d09d08</span>$
Last$update:�
�<span$itemprop="dateModified">2012d10d24</span>$
$
</div>�

Declaration�

Specify$Property$and$
markup$with$normal$tag�



$

•  Reflect$Search$Results�

�Crawl$these$$microdata$
�



$

•  Refine$by$ID�

$

•  Popdup$image$of$species�



Sagace$support�

•  Biological$DatabaseEntry$
–  entryID,$taxon$,$dateModified,$seeAlso$

•  MedicalCode$
–  Disease$(codeValue,$codingSystem)$

•  Testing$
–  (Resourceavailability,$originalTissue)$

Image�



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.�



Idea$1$:$Reference�

aa�

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



Idea2:$Developers$can$feel$benefit$
immediately$(By$applying$Sagace$function)�

Bacillus$subtillis�



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$$
listening!�



Taxon$(species)�

•  It$can$use$many$kinds$of$taxonomic$ID$systems$

•  E.g.$NCBI,$uniprot�

$<span$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$itemprop="entryID">9606</span></a>$
$</span>�



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.$



References�
•  References:$

$Kanehisa$M,$et$al.$Nucleic$Acids$Res.$40,$D109dD114$(2012).$
[<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.�


