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Cunnent bpennep,
naypear HobeneBckon
npemuu 2002 rona B
001aCTH MEAMIIMHBI

Cetiuac y Hac ecmb becnpeyeH0eHmHas
BO3MONCHOCHIL COOUPAMb U HAKANIUBAMb OAHHbBIE O
npupooe, mem He mMeHee 8 COBPeMEHHOU OUOI02UU
pa3eusaemcs Kpusuc, Komopwlii COCMoum 6 mom
YMmo NOAHOCHbIO HECMPYKMPUPOBAHHbIE OAHHbIE HE
yayuuiarom nawezo noHumarus. Ham HyscHa
cucmema (framework) 6 komopyr mol mo2nu Obvl
nomecmums 6ce 3Mmu 3HAHUSL U OAHHblEe — DO MO U
CMAHOBUMCS NPOOIEMOll 8 OUONOCUU.

M1t 0ocmuenu yposts koeoa mbl OOIbULE HE MOMCEM
pazeosapusamsv 0py2 ¢ 0py2om — Mbl CIAU
CAUWKOM cneyuanusuposansl. Ham HyscHa
cucmema, UCNOIb3Ysi KOMOPYIo 00U MO21U Obl
ckazams. “/la, s nonsn.”’. Cozoanue maxou
cucmemwl A815emcs 0euCmeumenbHo OOAbULUM
8bI308OM.

Sydney Brenner, 2003



BioUML - Biological Unified Modeling Language
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Mpumep ABYX nocnenoBaTeNibHbIX XUMUYECKMUX peaKkuui
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OcHoBHble knaccbl BioUML meTta-moaenu
ONs onucaHnsa CTPYKTYpbl rpada
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<!-- BioUML diagrams markup language (DML) v. 0.9.2 -->

<!ELEMENT dml (diagramInfo?, diagram, executableModel?)>
<!'ATTLIST dml

version CDATA "0.9.2"

appVersion CDATA "0.7.0" >

<!ELEMENT diagramInfo>
<!ATTLIST diagramInfo value CDATA >

<!ELEMENT diagram (compartmentInfo, nodes, edges)>
<!- "diagramType" attribute contains name of Java class ->
<!ATTLIST diagram
diagramType CDATA #REQUIRED
>

<!ELEMENT nodes (compartment|equivalentNodeGroup |node) *>

<!ELEMENT edges (edge) *>



<!ELEMENT compartment (compartmentInfo, nodes, edges)>
<!ATTLIST compartment>

<!ELEMENT compartmentInfo (image?)>
<! =
"kernel" attribute contains complete path for data
element used as kernel; currently path is relative
module/Data
"shape" attribute possible values are:
O-rectangle; l-round rectangle; 2-oval
——>
<!ATTLIST compartmentInfo
kernel CDATA #REQUIRED
x CDATA #REQUIRED
Y CDATA #REQUIRED
width CDATA #REQUIRED
height CDATA #REQUIRED

title CDATA
comment CDATA
shape CDATA "O"

color CDATA "255, 255, 255"



<!ELEMENT

<!ATTLIST
kernel
title
comment
X

Yy
>

<!ELEMENT

<!ATTLIST
kernel
in
out
title
comment
inPort
outPort

CDATA
CDATA
CDATA
CDATA
CDATA

edge>
edge

CDATA
CDATA
CDATA
CDATA
CDATA
CDATA
CDATA

node (image?)>
node

#REQUIRED

#REQUIRED
#REQUIRED
#REQUIRED



<!-- -->
<!-- Executable model -=>
<!-- -->

<!ELEMENT executableModel (constant*, wvariable*, equation¥*)>
<!ATTLIST executableModel

class CDATA #REQUIRED
initialTime CDATA #REQUIRED
completionTime CDATA #REQUIRED
comment CDATA

<!ELEMENT constant>
<!ATTLIST constant
name CDATA #REQUIRED
value CDATA #REQUIRED
units CDATA
comment CDATA



<!ELEMENT wvariable>

<!-- "diagramElement" attribute - diagram element name -->
<!ATTLIST variable

diagramElement CDATA #REQUIRED

initialValue CDATA "0.0"

boundaryCondition CDATA "false"

showInPlot CDATA '"true"

plotLineSpec CDATA "-"

units CDATA

comment CDATA
>

<!ELEMENT equation>

<=
"diagramElement" attribute - diagram element name
"type" attribute - equation type.
Possible values are: algebraic, rate or scalar. -->

<!ATTLIST equation
diagramElement CDATA #REQUIRED

variable CDATA #REQUIRED
formula CDATA #REQUIRED
type CDATA '"rate"
units CDATA

comment CDATA



KoHuenuua mopayns

* YTOoObI 0becneunTb NMHTErpaumio pasnnyHbix 6as
OaHHbIX B cpeny BioUML, mbl BBOOAMM KOHUENUUIO
Moayn4.

« Kak npaBuno, moaynb co3gaetcsd AN oTaenbHou
6a3bl JaHHbIX 1 onpeaensieT cnocob
npeacraBneHns nHdopmaunm ns aTtom 6asbl JaHHbIX
B BMae 00beKTOB A3blka Java. Moayrnb Takke MOXeT
cogepaTb cneundunyHsie ansa aTon 6asbl JaHHbIX
TUMbI gnarpamMm 1 criocobdbl Nx rpaPuyeckoro
OTODOpaXkeHus.



KoHuenuua moayns
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i3 QUERY_FORM_TITLE

Structure

YHuBepcansHas
cCucTeMa rnoucka
MHJPOpPMaLIUK MO
bazamM gaHHbIX

Identifier || Species | Name Synoni... Gene D | Functio... ”Modiﬁcg
_ 0 |HsIRF-1 |[Homao sapi...| |interferon regulatory factor -1 [IRF-1 Hs:IRF-1 active monomer  |no data
=T |Homo sapi...| |interferon regulatory factor-2 [IRF-2 Hs:IRF-2 active monomer  |no data
2 | |Homo sapi...| |Jak2 protein tyrosine kinase |Jak2 inactive monomer  |no data
3 | |[Homo sapi...| |Jak2 protein tyrosine kinase |Jak2 active monomer  |phosph
4| |[Homo sapi...| |2-5'oligoadenylate synthetase |OAS Hs:0AS inactive monomer  |no data
|5 | |[Homo sapi...| |2-5'oligoadenylate synthetase |OAS Hs:0AS active monomer  |no data
_6 | |Homo sapi...| |dsRNA-dependent cAMP-independent protein serinesthreoni... |PKR inactive monomer  |no data
7] Homo sapi...| |dsRNA-dependent cAMP-independent protein serineithreoni... |PKR active monomer  |no data
_8 | |Homo sapi...| |Tyk2 protein tyrosine kinase [Tyk2 inactive monomer  |no data
9 | |Homo sapi..| |Stat2 p113 inactive monomer  |no data
10 |Homo sapi...| |ISGF3gamma |pas inactive monomer  no data
11 Homo sapi..| |Statlbeta g4 inactive monomer  |no data
12 | |Homo sapi...| |Statlalpha |p91 inactive monomer  |no data
13 | [Mus musc... | |interferon regulatory factor -1 |IRF-1 Mm:IRF-1 active monomer  |no data
14 | [Mus musc... Jak2 protein tyrosine kinase |Jak2 inactive monomer  |no data
15 | Mus musc... Jak2 protein tyrosine kinase Jak2 active monomer  |phosph
16 | [Mus musc... 2-5' oligoadenylate synthetase |OAS Mm:OAS inactive monomer  |no data
A7 Mus musc... 2-5' olignadenylate synthetase OAS Mm:OAS active monomer  no data
18 | [Mus musc... dsRNA-dependent cAMP-independent protein serineithreoni... PKR Mm:PKR inactive monomer  |no data
19 | Mus musc... dsRNA-dependent cAMP-independent protein serineithreoni... |PKR Mm:PKR active monomer  |no data
20 | [Mus musc... signal transducer and activator of transcription 1 alpha protein |Stat1alpha inactive monomer  |no data
21 | [Mus musc... | |nitric oxide synthase [iNOS Mm:iNOS  |active monomer  |no data
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Moaynwu

BioUML standard — ctaHOapTHbIM MOA4YIMb A9 ONMUCaHUA U
MOOEenMpoBaHns BMONOrMYecKNx CUCTEM (MPENMYLLECTBEHHO Ha
MOJIEKYIIAPHO-KNETOYHOM YPOBHE)

SBML — Systems Biology Markup Language, level 1
http:// www.sbml.org

GeneNet - 6a3a naHHbIX NO FrEHHbIM CETAM
NUwunl, HoBocnbupck, http://wwwmgs.bionet.nsc.ru

KEGG/Ligand - Kyoto Encyclopedia of Genes and Genomes, 6a3a gaHHbIX
MeTabonnYecknx nyTen
Kyoto University, Japan, http://www.kegg.com

TRANSPATH - 6a3a gaHHbIX N0 NyTAM nepeaadu curHana B KneTke
Biobase GmbH, Germany.



SBML — Systems Biology Markup Language, level 2
http:// www.sbml.org

CellML — Cell Markup Language
http://www.cellml.org

GO — Gene Ontology
http://wwwmgs.bionet.nsc.ru

UMLS - Unified Medical Language System
http://www.nIm.nih.gov/research/umls/

BioPax — Biological Pathways Exchange
http://www.biopax.org
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te Content Welcome to BioUML world Version 0.7
sout BioUML workbench version
Home What is BioUML? 0.7.1 was released.
Development roadmap More...
Team BioUML is Java framework for systems biology. It spans the comprehensive range of .
Acknowledgements capabilities imcluding access to databases with experimental data, tools for formalized BioUML forum
Contact us description of biological systems structure and functioning, as well as tools for their visualization — The forum aims to co-ordinate a
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User guide
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Architecture overview
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and simulations.
Currently BioUML framework consists from following parts:

o IMeta model - prowides an abstract layer to present structure of any biological system as
a clustered graph.

o Viewer - a universal wiewer to visualize graphs of biological systems structure as
diagrams.

o Editor - universal diagram editor.

e Search engine - prowides searching of components with the specified properties in
biological pathway databases. The search result can be presented as graph and further
edited by a user using BioUML editor.

o MModeler - allows a user to modelfsimulate dynamics of biological systems using block
diagrams.

o Standard diagram and data types - an attempt to standardize data types and graphic
notations for biological pathways.

e Database modules - provides incornoration of different databases biological pathwavs

community effort towards of
development of BioUML and its
application for modelling of
biological systems. Here you car
ask your questions as well as
post your comments and
suggestions. Ifore. .
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Have questions?

If you have any questions please
contact us at info@Biosoft. Ru
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