DBCLSIZH 1T 2T —FEE
T—AIN—AEXDINMS

Fr L2 B8 <ktym@dbels.ip>
ATV AT R E T —FN—X 42— [ Database Center for Life Science (DBCLS)

2023-10-05 @ B AR 5k 48 =
~
DBCLS




F—RR—R &

—RT—HBR—R (LRZFY))
o R&HhNDHERE

o O O O O O

gll.zllgl
i

o

o O O O

FREOT—2DEHN., T—2EADERL
WMXERCEIHDI-ODIDHIT. kil
BE~OERZEOCRIE (T—21FEEFD)
NRRHORERLE, A2 T—2DEEL
Ao 0— R ERRFRADRE

EFE&E# (INSDC/DDBJ, wwPDB/PDBj)

TV RGEEFHRFOT—2 DX
(DICP)
FIRAFT—2 D7 ERXREE (DAC)
IDEEAKR, A rOC—DH#EE
AR T—RARHEEDEEL
T—REDEM,. T—2FEEDOEM

ZRT—EAR—R (HHEHR—X)

o RN DHEAEE

o O O O O O

o R

o O

o

T—32DER - BIE
IDYEEIZIC & B BB IE IR D E IR
SBELT7/T—3arnfts
EHRLBENODT—2RER
APIDEEH—E A DR
T—AMBICKDHMDAERIE

T—AAMEDREZRHAMD T —2FZF
BAREZBVCEGLGE. EET 250D
MY (F—0<42—)
KIFESEETIL(LLM) 5 EFBArtiG
T—AR—X VAT LPT—E2ETILRIFH
BRET—20OEH - TEEH



https://www.nature.com/articles/nrgloe65

T—AR—RHE LI

Lincoln SteincADLE1— (20&FR]!) ZIRYIR-THD

o TIAMBREMICEALTLSD
o ’7”/ L - BinF - HEERFROETE & FIAIC DBIXRZA
o LMOLT—EIR—XDHEICIEFEENZL

20 HBE ST, STHAITKRIZEDL-DTWSZASM?

e DBI&ITUIAGES.. NARBDORREIEIE HITFEWE DG
o BEFIURLAEMEILISES L. A—Y 0 S EROREEIDBE L
o BEQaAVETFMREMESLISES
. ™ > ZZlEArED—T"

o T—AR—ZREFIULWTHEMICRETELSULL\DIZ

o DBZEIZES VATLORDBMEDHLNATILNS
o  SQLBRBEAVA—TIARFHELHTITR—
n > Z ZIXSPARQLT?

DL

Cold Spring Harbor
Laboratory, 1 Bungtown
Road, Cold Spring Harbor,
New York 11724, USA.
e-mail: Istein@cshl.org
doi:10.1038/nrg1065

REVIEWS

INTEGRATING BIOLOGICAL

DATABASES

Lincoln D. Stein

Recent years have seen an explosion in the amount of available biological data. More and more
genomes are being sequenced and annotated, and protein and gene interaction data are
accumulating. Biological databases have been invaluable for managing these data and for making
them accessible. Depending on the data that they contain, the databases fulfil different functions.
But, although they are architecturally similar, so far their integration has proved problematic.

Over the past two decades, datab of biological

For the biological her, however, there are pro-

knowledge have grown from a cottage industry that was
only of interest to a few specialized disciplines, to become
essential resources that are used daily by biologists
around the world. Examples abound, and include such
diverse databases as: PubMed!, the searchable com-
dium of biological li that is maintained by
the National Center for Biotechnology Informanon
(NCBI); Ensembl?, the database of human genc predlc-
tions that is maintained by the Europ
Institute (EBI) and the Wellcome Trust; the UCSC
Genome Browser a human, mouse and rat genome
browser that is maintained by David Haussler’s group at
the University of California at Santa Cruz; FlyBase*, the
Drosophila research community database that is main-
tained by the FlyBase Consomum, WormBase®, the
C habditis elegans model database; and
the Gene Ontology (GO) database® of gene function,
process and location terms. Many readers of this article
will find it difficult to imagine conducting their work
without access to one or more of these databases.
Despite having highly different fi these

found differences among the various biological deta-
bases. The differences begin on the first page, on which
the researcher is greeted by a distinctive look and feel.
For example, although Ensembl, FlyBase and the UCSC
Genome Browser all provide the similar function of
identifying the position of a gene of interest on the
human or fly genomes, they provide distinctly different
user interfaces for accessing this information. In
Ensembl (FIG.2), the user first selects the ‘Human’ data-
base, which leads to a search page. Selecting ‘Gene’ from
a pull-down search menu, and entering the name of the
desired gene, leads to an intermediate page with a list of
genes that have description lines containing the gene
name. From here, the user selects the best match, which
leads finally to a gene detail page. The position of the
gene is printed at the top of this page.

In FlyBase (FIG. 3), the user selects ‘Search Genes’
from the list of search links on the front page, and
then chooses ‘Symbol/s / ’ when promp
for the field to search from. This leads to a table of

hing gene symbols, which includes the cyto-

databases are all architecturally similar. Each consists
of three tiers of software (FIG. 1). At the bottom is a
database management system (DBMS) that manages a
collection of facts. At the top is the web browser that
transmits requests for data to the database and renders
the responses as web pages. In the middle is a software
layer that mediates between the DBMS and the web
browser to turn data requests into database queries,
and to transform the query responses into hypertext
mark-up language (HTML).

genetic map position of each gene. Selecting the
cytogenetic map position takes the user to a graphical
display that shows the position of the gene in base-pair
coordinates.

The UCSC browser (FIG. 4) requires the user to
select ‘Human’ from a pull-down search menu and
then enter the name of the gene into a search field.
This leads to a page that summarizes all matches
to the gene name, and, conveniently, lists the gene
position directly.
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SPECIAL SECTION

HUMAN GENOMICS

From variant to function in human disease genetics

Tuuli Lappalainen™?* and Daniel G. MacArthur®*>*

Over the next decade, the primary challenge in human genetics will be to understand the biological mechanisms
by which genetic variants influence phenotypes, including disease risk. Although the scale of this challenge is
daunting, better methods for functional variant interpretation will have transformative consequences for
disease diagnosis, risk prediction, and the development of new therapies. An array of new methods for
characterizing variant impact at scale, using patient tissue samples as well as in vitro models, are already being
applied to dissect variant mechanisms across a range of human cell types and environments. These approaches
are also increasingly being deployed in clinical settings. We discuss the rationale, approaches, applications,
and future outlook for characterizing the molecular and cellular effects of genetic variants.
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[Review article] Science (2021) 373:1464-1468
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@ Dataset
@ Attribute

Phenotypic abnormality

Cross referenced disease DBs in Mondo

Diseases in Mondo

Drug development phase

Drug indication

ChEMBL ATC classification

ChEMBL compound

Action type

Application type  Biological role

Glycan

Molecular mass of glycafis

Human Phenotype Ontology

#of interacting proteins

(May

ADF—AR—RBEONAD (HHE)

ChEMBL target

Biological process
Evolutionary divergence

Cellular component

Molecular function

Tissue-specific high expression (RefEx)

Tissue-specific low expression (RefEx)

Tissue-specific high expression (GTEx)

No expression in tissues (GTEx)

#of glycosylation sites " Isoform specific interaction existence
#of phosphorylation sites
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