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= How does the XRT system work?

= How is XRT related to biological database integration?
= What's next for XRT?
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‘ What can XRT do?

= XRT Is designed to allow biologists
to publish their data on the Internet
with only minimal knowledge of
database usage.

= The source data can be very simple
or fairly complex.




What can XRT do? (Example 1: mutation data)

Source data: mutation information of EPM2A gene

[E Microsoft Excel - v0006-1.xls

@] File Edit View Insert Format Tools Data  Window  Help
DEEE GRY {2 @ s -4 3 P -3, 1w - B7IUESE

D22 - 23

A, B C D E F G
Mutation
. Nucleotide . . . frequency

Mutation type change AA change Region Mutation or Polymorphism in unrelated References
1 family
5 substitution -7 GEA &' UTR;exon 1|Paolymarphism
3 | substitution c14T=C Fas exon 1 Mutation associated with disease 2 unpublished, Minassian/Scherer labs
4 deletion c.43-157del115 G15fs exon | Mutation associated with disease 1 lanzano L et al. 2004[14722920]
5 |substitution c.73T=C S525P exon | Mutation associated with disease 2 Ganesh S et al. 2002[12019207]
6 | substitution c.H2G=A E25k exon | Mutation associated with disease 1 Minassian BA et al. 2000[10932264]
7 |substitution c.94T=G WE2G exon 1 Mutation associated with disease 2 Minassian BA et al. 2000[10932264]
a deletion c.91-123del33 G30fs exon 1 hfutation associated with disease 3 Gomez-Garre P et al. 2000[11175283]
5 deletion c.102-133del32 G36fs exan 1 Mutation associated with diseasze 2 Gornez-Garre P et al. 2000[11175283]
10 |substitution c.159G=C AS3A exon 1 Palymorphism
11 | substitution c.163C=T Q55 exon 1 Mutation associated with disease 2 Minassian BA et al. 2000[10932264]
12 | substitution c. 163C=A Q55K exon 1 Polymaorphism
13 |substitution cA79G=A WEDX exan 1 Mutation agsociated with digease 2 Minagsian BA et al. 2000[10932264]
14 |deletion c.190-211del22 |vE4 A7 1delinsA exan 1 Mutation agsociated with digease 2 unpublished, Minassian/Scherer labs
15 |ingerion £.223-224insC G75fs exan 1 Mutation associated with disease 1 Ki CS et al. 2003[12560877]
16 |deletion c.235delG GFos exon 1 hutation associated with disease 2 Minassian BA et al. 2000[10932264]

. c.243- . . L
17 deletion DAl CRAS DEXs exon 1 hfutation associated with disease 2 lanzano L et al. 2004[14722920]
18 substitution C.252C=6 Fa4L exan 1 Mutation associated with diseasze 2 Gomez-Garre P et al. 2000[11175283]
Gomez-Garre P et al. 2000[11175283];

substitution C.258C=6 BB exon 1 hfutation associated with disease B Minassian BA et al. 2000[10932264);
19 Ganesh S et al. 2002[12019207)
o




What can XRT do? (Example 1: mutation data)

= Convert the spreadsheet into XRT format
using excel to_xrt.pl.

= Load XRT table into a relational database
(eg MySQL) using bulk load_xrt.pl.

= Create a configuration file for TBrowse, one
of the XRT web-based presentation tools.

= Browse or search for data of interest using
TBrowse.




‘ What can XRT do? (Example 1: mutation data)
Go pag&

==Hwst =Previous Next= End=>

records per page

Record: 1 to 10 (Total: 22)

Mutation Nucleotide AA Mutation / Mutation frequency in Refer
type change change Polymorphism unrelated families SREREHEES
1 |5'"TUTE, |substitution |c-47G=4A Polymorphism
exon 1

2 |exon 1 substitution  |c. 14T=C Faz Mutation associated |2 unpublished,
with disease Mlinassian/Scherer labs

3 lexon 1 deletion c.d3-157dellls |i3158: Mutation associated |1 Tanzano L et al. 2004
with disease [PLOT: 147229207

4 |exon 1 substitution | 73T=C =25F Mlutation associated |2 ianesh S et al. 2002
with disease [FhAOT:12019207]

5 |exon 1 substitution  |c.B2G=4 E25E Mutation associated |1 Minassian BA et al 2000
with dizease [PLOT: 109322647

& |exon 1 substituion | 34T=3 WE2G  |Mutation associated |2 Whnassian BA et &l 2000
with dizeasze [FhAOD:10932264]

7 lexon 1 deletion c.91-125del33 a0t Mutation associated |3 Jomez-arre P et al 2000
with dizease [PLOT:11175283]

2 |exon 1 deletion c. 102-133del32  |1336f: Mutation associated |2 Gomez-Garre P et al 2000
with dizeasze [PRAOT:11175283]

9 lexon 1 substtution | 129G=>C A534 |Polymorphism

10 exon 1 substitution  |c 162C=T 2553 |Mutation associated |2 Iinazsian BA et al 2000
with disease [P 10932264]




What can XRT do? (Example 1: mutation data)

Table Browser

S Ource: Columns: (Hold Chrl for multi-selection)
Lafara v Gene [C0] -
Feqgion [C1]

butation type [C2]
Mucleotide change [C3]
AA change [C4]

Eeyword: |substitution

Tables: butation / Polymarphism [CF]
hutations of EFtEA and EFtER = butation frequency in unrelated families [Ch]
butations of EFEA Feterences [C8]

Mutations of EFRMZE

Clolumn Filters ® AND O OR

C1 |wl| = wh| [Eon 4
CB |w| >=  |w 2
W | = b
— W = b
[ submit ] [ Feset ]

The TBrowse control panel allows site visitors to search for keywords and
filter results by column values to obtain data of interest.



What can XRT do? (Example 1: mutation data)

Eeyword: substition Filter: On

o page:

==First =Previous Next= End==

# Region Mutation type

Nucleotide

change

AA

change

records per page

MMutation /
Polymorphism

Number of
times
mutation
seen in
unrelated
families

Record: 1 to 5 (Total: 5)

References

1lezon 4 |substitution c.721C=T 2413 | hutation 21 Minassian BA et al 1998
associated with [PLAIT:587 717107, Serratosa Jhi et al
disease 1999 [PIID:5531343], Ganesh 5 et al.
2002 [PWIT:12019207]
2lezond |substhition/insertion|c. 759T=>CATGCA |H2553f |Mutation & cerratosa I et al. 1999
associated wath [P 5595153437, Janzane L et al. 1004
dizease [PhiIT:147 2259207
3lezon 4 |substiution Cc.8350G=4 32795 | Mutation 3 Minassian BA et al 1998
associated with [P 57717107, Serratosa Jh et al
dizeasze 1999 [PIID:595134 3], lanzane L et al
2004 [PWID:4722920]
dlezon 4 | substitution ce 84T Q2921 |hutation 2 Minazsian BA et al 1998
associated with [P 57717107
disease
Slexzond |substiution c.BE0T=4 T294T | Mutation 2 cerratosa I et al. 1299
associated with [PhiITr:5595134 3]
dizease




What can XRT do? (Example 2: Locus Link data)

= In order to highlight the capacity of XRT to
host fairly large datasets with complex
relationships, we build a demo XRT
database which contains the entire NCBI
Locus Link data.

= Gene expression data from UCSC was
Integrated as well to show XRT's flexibility.




What can XRT do? (Example 2: Locus Link data)

= Accessible at

http://projects.tcag

.ca/xrt/locuslink

= The given query
example shows
how to get the
human genes on
chromosome 7 p
arm related with
cell motility

NCBI Locus Link in
XRT database

A demonstration website of XRT database which contains
the entire NCBI Locus Link data with
integrated gene expression data from UCSC

Database query:

Eeyword: |cell motility

(eg ATJELL, MII 002082, 7p11%)

Filter the results by field values:

Organism M equals M
CytoBand vl | contains v
[fizlds] M equals M
[fields] M equals M

Homo sapiens
o

Combine filters with: @ AND O OF

[ sSubmit ] [ Feset ]

source code of XET system 15 available at here. Cotntnents or suggestions? Please email e,

The Centre for Appled Genomics | The Hospital for Sick Children, Toronto




‘ What can XRT do? (Example 2: Locus Link data)

= Query result:

XRT demo: NCBI Locus Link in XRT database [back to home]

Your search results, click the locus ID for details.

Eeyword: cell motility Filter: On

Fo page:; =<First <Previous Next= End=> records per page Record: 1 to 4 (Total: 4)

#ID RefSeqstatus Organism Gene alias Cyto-Band Gene description

1160 |EEVIEWED Homeo ACTE Tplo-pl2 |actin, beta
sapiens

24852 | PEOVISIONAL Hotmeo HNEY Tplol neuropeptide T
sapiens

315879 | EEVIE'WED Homeo EAcC] TC-25, Tp2d ras-related 3 botulinum toxin substrate 1 (tho farmily,
sapiens pel-Eacl small (3TF banding protem Eacl)

419544 | EEVIEWED Homeo ELMO1  |CED1Z, Tpld1 engulfinent and cell motiity 1 (ced-12 homolog, .
sapiens ETAADZE] elegans)




What can XRT do? (Example 2: Locus Link data)

= Detailed information is shown by XView, the
other presentation tool of XRT.

XRT demo: NCBI Locus Link in XRT database [back to home]

NCBI Locus Link: ELIO1
Locus Link ID: 2844
Organism: Homo sapiens
RefSeq status: EEVIE'WED
Gene name: ELWO1
Gene description: engulfinent and cell motthty 1 (ced-12 homolog, C. elegans)
Gene alias: CED12, ETAADZE]
Summary: The protemn encoded by this gene mteracts with the dedicator of cyto-lonesis 1 protemn to promote phagocytosis and
effect cell shape changes. Simlarity to a C. elegans protein suggests that this protein may function in apoptosis and in cell migration,
Alternative sphoing of this gene results i two transcript vanants encodmg diferent 1soforms.
Chromosome: 7
Cytogenetic: 7p14.1
PubMed: 14702035, 14638695, 12829596, 12477932, 12134158, 12025088, 11595183, 11230166
Homology: Iiap Viewer
UniGene: Hs 444695
OMIM: 606420
mRNA Sequence: M 014500
Transcriptional Variant: This vaniant (1) encodes the longer isoform of this protein.
Source sequence: AF308E85 AT 136787 BCO03051
Product: NP 055615 engulfinent and cell motility 1 isoform 1
Protein Domains:
Domain: pfam04727: Protein of unlenown function, DUF&0S | Score: 331
Domain: EOG2999: Eemulator of Racl, required for phagocytosiz and cell migration [Signal transduction mechamisms]
| Score: 2860




Why XRT?

= The Internet is the ideal medium for publishing and
sharing information.

= More and more biologists need to create their own
online databases to facilitate information sharing
with their research communities.

= XRT database platform aims to provide a reusable
tool for biologists to build such databases without
“In-house” development or duplication of effort.

= XRT’s web tools provide major common
functionalities of online databases, such as
keyword search, advanced querying, fast retrieval
and persistent referencing.




Why XRT? (some real applications)

= The Human Chromosome 7 Annotation Project.
(http://www.chr7.org)

= The Genome Segmental Duplication Project.
(http://projects.tcag.ca’/humandup and /xenodup)

= The Autism Chromosome Rearrangement Database.
(http://www.chr7.org/autism)

= The Database of Genomic Variants.
(http://projects.tcag.ca/variation)

= The Lafora Mutation and Polymorphism Database.
(http://projects.tcag.ca/lafora)




What makes XRT different?

= XRT Is generally applicable to any textual
Information, and the majority of the
biological data consists of free text.

= High flexibility i1s the most important
feature XRT provides; also it's the feature
most often requested by biological
databases.

= XRT Is a simple file schema which Is easy
to understand and prepare.




What 1s XRT?

= Cross-Referenced Tables (XRT) is a simple file
schema which encapsulates data in an object
hierarchy with arbitrary attributes and relationships.

= XRT organizes data into different classes (e.qg.
gene, mutation, disease etc); each class has many
attributes to describe the properties of its elements.
Three attributes (ID, P_ID, C_ID) have special
meaning to the system. The ID field (mandatory to
all elements) stores the uniqgue identifier of each
element; P_ID / C _ID are used for more complex
parent / child relationships between elements.




What 1s XRT? (Example 1: mutation data)

Source data:

Mutation
. Nucleotide . . . frequency in
Mutation type change AA change Region Mutation or Polymorphism unrelated References
family

substitution c-47G=A4, 5'UTR;exaon 1|Polymorphism

substitution c.14T=C F55 exon 1 hutation associated with disease 2 unpuhblished, Minassian/Scherer labs

deletion c.43-157del115 515f exon 1 MWutation associated with disease 1 lanzano L et al. 2004[147229.00]

substitution c./3l=C =58P exon 1 Mutation associated with disease 2 Ganesh 5 et al. 2002[12015207]
XRT format (one class, file name: Mutation.xrt):
ID MutationType NucChange aaChange Region MutationPolymorphism MutFreq References
MTOO001 substitution C.-47G>A 5' UTR\texon 1 Polymorphism
MTO0002 substitution c.14T>C F5S exon 1 Mutation associated .... 2 unpublished ....
MTO003 deletion €.43-157del115 G15fs exon 1 Mutation associated .... 1 lanzano L etal....

= XRT table is just a tab-delimited flat file with column headers.

= The XRT table above shows 3 elements (or data entries) in
the Mutation class. Each element has 8 attributes, the first line
specifies the attribute names, while the following lines contain
the actual attribute values for elements. Unique identifiers
have been assigned for all elements.



What 1s XRT? (Example 2: Locus Link data)

Source data (in file LL_tmpl.gz, from NCBI):

>>9844

LOCUSID: 9844

LOCUS_CONFIRMED: yes

LOCUS_TYPE: gene with protein product, function known or inferred

ORGANISM: Homo sapiens

STATUS: REVIEWED

NM: NM_014800|18765699|na

NP: NP_055615|18765700

CDD: pfam04727: Protein of unknown function, DUF609|17522|331|na|1.315390e+02

CDD: KOG2999: Regulator of Racl, required for phagocytosis and cell migration [Signal transduction mechanisms]|20784|1043|na|4.058930e+02
PRODUCT: engulfment and cell motility 1 isoform 1

TRANSVAR: Transcript Variant: This variant (1) encodes the longer isoform of this protein.

ASSEMBLY: AF398885,AL136787,BC003051

NM: NM_130442|18765701|na

NP: NP_569709|18765702

CDD: KOG2999: Regulator of Racl, required for phagocytosis and cell migration [Signal transduction mechanisms]|20784|1043|nal4.058930e+02
PRODUCT: engulfment and cell motility 1 isoform 2

TRANSVAR: Transcript Variant: This variant (2) includes a unigue exon in its 5' end, resulting in use of a downstream in-frame start
codon as compared to variant 1. Isoform 2 is 480 aa shorter than isoform 1.

ASSEMBLY: BC003051

CONTIG: NT_007819.14|37538470|na|36186449|36780587|-|7|reference

EVID: supported by alignment with mRNA



‘ What 1s XRT? (Example 2: Locus Link data)

] » Class: Locus
Source data (in well-structured format): [75

NCBI Locus Link: ELMO1 LocusLinkiD
Locus Link ID: 9344 Organism
Organism: Homeo sapiens RefseqgStatus
RefSeq status: EEVIEWE GeneName
Gene name: ELIO1 PudMed » Class: RefSeq
PubMed: 14702033, 146386455, 12828556, 124770 o0 1) L1130
OMIM: 606420

P_ID/Locus
mRNA Sequence: I 014500 -

Transcriptional Variant: This Wriant (1) encodes the longer 1soforrn of this pro Refseq :
Source sequence: AFS9RRERS 46 TransVariant
Product: NP 055615 engulfinegh and cell motility 1 isoform 1 SourceSeq
Protein Domains: ProtAccess
Domain: pfam04727: Protempf unknown fanction, DUF&09 | Score: 331 ProtProduct
Domain: EOG229%: RegulathR 1, required for phagocytosis and cell mugration [ Sienal transduction
mechanisme] | Score: 2860 :
mRNA Sequence: NI 130442 * Class: ProtDomain
Transcriptional Variant: Thiz vanant (2) includes a uncue exon it
start codon as compared to variant 1. Isoform 2 is 480 aa shorter than iseform 1. | 50 [BI/ESS10
Source sequence: ECO0E051] NETls
Product: MF 56570% engulfinent and cell motihty 1 1soform 2 Accession

Protein Domains:

Score
Domain: E0G299% Eeoulator of Bacl, required for phagocytosis and cell femrome

mechanisms] | Score: 1043




What 1s XRT? (Example 2: Locus Link data)

XRT classes « Class: Locus * Class: RefSeq « Class: ProtDomain
D «— ID ID
LocusLinkID —1P_ID/Locus P_ID/RefSeq
Organism Refseq Name
RefseqStatus TransVariant Accession
GeneName SourceSeq Score
PudMed ProtAccess
OMIM ProtProduct
XRT tables
File: Locus.xrt
ID LocusLinkID  Organism RefseqgStatus GeneName  PubMed OMIM
LLO09844 9844 Homo sapiens REVIEWED ELMO1 14702039\t14638695 606420
AN
File: RefSgy. xrt
ID P_ID/Locus Refseq TransVariant SourceSeq
_RS0002328\ LL009844 NM_014800 This variant (1) encodes the longer isoform ...... AF398885\tAL136787
_RSOOOZ?%X LL009844 NM_130442 This variant (2) includes a unique exon in ...... BC003051
\
File: Ref rotein.xrt
ID ProtAccess ProtProduct
_RS00023 NP_055615 engulfment and cell motility 1 isoform 1
_RS0002329 |\ NP_569709 engulfment and cell motility 1 isoform 2
\\
File: ProtDomain.xrt
ID P_ID/RefSeq Name Accession Score
_PD00023452 ~ RS0002328 pfam04727: Protein of unknown function ...... 17522 331
_PD00023453 - RS0002328 KOG2999: Regulator of Racl, required for ...... 20784 1043
_PD00023454 _RS0002329 KOG2999: Regulator of Racl, required for ...... 20784 1043




What 1s XRT? (Example 2: Locus Link data)

* Class: GenomeAnnotation * Class: RefSeq
ID _ * Class: Annotation ID
Contig / RefSeq_NP
* Class: GenomeAnnotation * Class: RefSeq
ID
—~] * Class: ProtDomain
* Class: ExternalDB T P—ID/LOC.US ID
\ ) TransVariant P ID/RefS
* Class: Locus / SourceSeq " efSeq
« Class: GO_function «_ | ProtProduct ame
LocusLinkID \ Accession
Organism Score
* Class: GO_process — RefseqStatus - Class: RefSeq
- GeneName ID
* Class: GO_component gllj\/(ljll\lcled RefSeq_NM
e
* Class: Phenotype / l \ * Class: GenExpression
ID
D ; } P_ID/Locus
Class: LinkButton Class: GenBank Class: STS GenBank mRNA
Affy _probe
* Class: GenBank * Class: GenBank T!ssue_l
Tissue 2
ID ID
NucSeq ProtSeq

18 XRT tables representing 14 classes in 3 levels




What makes XRT generally applicable and flexible?

l. Cross-referenced tables (XRT): 1 . Vertical table:
REF_ID| CLASS | ATTRIBUTE | VALUE
. 1 -
CLASS: Gene i | |GAO00E[ Gene ID GAOODS
1D Symboll HGNC Symbol Class C_IDILocusLink ... SAOODS Gene Symbol ADCT
GADDDS | ADCY ADCY Known Geneg LLooo107 |JI__:>GAOOE]5 Gene HGMNC Symbol | ADCY!
Knowwn
1 GADDOS Gene Class Gene
1 SADDDS Gene [T IDfLocusLink|LLOOO10O7
CLASS: LocusLink 1 LLO00107|Locuslink 1] LLOOOD1O7
1D LL ID Name OMIM | [LLooo1o7| Locuslink LL 1D 107
[L000107| 107 | Adenylate cyclass 1 103072 |::>|_|_uumu? LocusLink Narne ﬁ;ﬁ;ﬁ;’stf
: LLOooD107| LocusLink Ok [ 103072
1 TOO000E | Transcript [ TOO00G
. : 1 TOO0OE | Transcript] Wariation 1D o]
CLASS: Transcript I [TOOO00B | Transcript| _Source Seq | L05500
1D Variation ID Source Seq F’_IDl'Gene soo 1 TOOO0E Trar‘lscript Source Seq AFEA97515
TOOOOG 0 LOS500MAFA43T515 GAD00S TOO00SE | Transcript] P IDIGeneg GADDDS
TOoOO7F 1 BCO41473 GADDDS i TOO0007 | Transcript [ TOODO7
.. 1 100007 | Transcript| “VWariation ID 1
I TOODOY | Transcript] Source Seq BCO041473
" TO0007 | Transcript] P_IDiGens GAD00DS
|

Ill. Integrated output table:

HGNC Locus Transcript
Symbol Link ID OMIM D Source Sequence

TOOOOG LOS500 AF497515
GADDDS | Known Gene | ADCY1 | ADCY1 |Adenylate cyclase 1 107 103072 TOODOT BCO41473

Gene ID Class Symbol Gene Name

The cross-referenced tables can be converted into a uniform vertical format.

Adding new classes and/or new attributes will not change the structure of
the vertical table.

Data in the vertical table can later be converted back to a human readable
table which integrates the original cross-referenced tables.



What makes XRT generally applicable and flexible?

XRT tables are stored in a generalized database.

The generalized database is capable of storing arbitrary data
items by simply adding new attributes and/or new classes.

Il. Vertical table:

data
gclass ) g
cid gldf
re
class Eid
> aid
gvalue
gattribute
aid grelationship
attribute :
pcid
paref
ccid
cgref

REF_ID| CLASS | ATTRIBUTE | VALUE
FA0005]  Geneg IO ZA0005
SADD0S| Gens Symibaal ADCY
1GAD0DS|  Geng  [HGNC Symbal | ADCY1
GAODDS|  Gene Class rnown
iZene
GAD005]  Gene | ID/LocusLinkLLOOO107
LLoo0107] LogcusLink D LLOOD107
LLooo107| Locuslink LL 1D 107
\LLooo107| LocusLink|  Name i?flgilstf
LLoo0107| LocusLink O 103072
TOOO0G | Transcript D TOO00G
TO0006 | Transcript] Wariation 1D 1]
TOO006 | Transcript] Source Seq | LOS500
TOO006 | Transcript| Source Seq |AF49751%
TO0006 | Transcript] P DiGens | GADDDS
TO0007 | Transcript D Too007
TO0007 | Transcript] Wariation 1D 1
TO0007 | Transcript| Source Seq BC041473

100007

Transcript

F ICfGene

GADDDS

Fig. 2. XRT database schema, gdata is the central
table which contains all attribute/value pairs, gclass
and gattribute store the classes and attributes
prospectively, and grelationship tracks the relations
between data items in gdata.



How does the XRT system work? (Typical workflow)

Prepare your data in XRT format.
Load XRT tables into a database using provided tools.
Define output table for TBrowse.
Define view for XView (only needed for complex data).
Explore the data in TBrowse and XView.
Revised XRT tables (eg. new data type added) can be reloaded.

TN
N

XRT-DB
(MySQL)

Internal
data N

Parser

External
data
sources

SQL

XRT tables v

API

Other web | HTML E
applications ‘ﬁ
—_—

TBrowse
XView

Client

XML

(For data exchange)



How does the XRT system work? (Deftining table for TBrowse)

l. Cross-referenced tables (XRT):

A typical configuration file for TBrowse:

xrt_db = chr7annotation

CLASS: Gene host = localhost

ID Symbol| HGNC Symbol Class C_IDILocusLink] .. user = username

GADOOS | ADCY ADCY Known Gene LLOoO107 pass = password
[TCAG_Gene]
view _id =V0001

CLASS: LocusLink title = TCAG annotated genes on chromosome 7

ID LLID Name OMIM main class = Gene

LLOOOTO7| 107 Adenylate cyclase 1 103072 Columni. = 0:ID::Gene ID::/cgi-bin/geneview?id=*
Column2. =0:Class
Column3. = 0::Symbol

] Column4. = 0::HGNC Symbol

CLASS: Trans:.:n!)t Column5. = LocusLink::Name::Gene Name

TOEIJEDES Varlaglon D LO5:;O?;;:;4Z?515 PG_,LEEJJ’E(];OE;E Column6. = LocusLink::LL ID::Locus Link ID

TO0007 7 SCO41473 GADOE Column7. = LocusLl_nk::OMIM _
Column8. = Transcript::ID::Transcript ID
Column9. = Transcript::Source Seq::Source Sequence
Nine attributes from three related classes
get integrated into a single output table.

lll. Integrated output table:

Gene ID Class Symbol Sllfnb;gl Gene Name Il_'lﬂﬁ";g OMIM Trar:Ecrlpt Source Sequence

GAOODS | Known Gene | ADCY1 | ADCY1 |Adenylate cyclase 1| 107 [103072| 00000 | LOSDIARATOT5




How 1s XRT related to biological database integration?

= XRT Is not attempting to provide a data

warehousing approach for integrating biological
databases.

= If more data providers can use generic data
models, like XRT, integration would be simpler.

= An in-development XRT SOAP server will provide
a program-friendly interface to facilitate
Integration between distributed XRT databases.

= In the future XRT will provide tools for exporting

to BIoMOBY to automate integration and
publishing.




‘ What's next for XRT?

= The ability to handle images.

= Plug-in modules that provide more flexibility to
visualize the data in a user-defined manner.

= A web interface allowing users to update, insert,
and remove records from a XRT database.

= A maintenance tool that provides an interface to
maintain all the XRT tables, and enforcement of
the cross-references.

= Performance enhancements.
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