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AHHOTAUA

B paHHOW cTarbe ONMCBLIBAETCS IMPOLECC
CO3/IaHUs TEPCOHANN30BAHHBIX KOJUICKIIUH B
objacT  peryJsimuy SKcrpeccuu reHoB. OH
BKJIFOYAET B ce0s ompeneneHue Kak KJIAcChl U
TUTBI TIOCPEIHNKA BRIPAKAIOTCS Yepe3 KIIacChl
1 THITHI IEPCOHATN30BAaHHON KOJUIEKIINH.

OTOT  mpoulecc  OCHOBaH Ha  METOAe
KOMITO3UMIIMOHHOTO  NIPOEKTHPOBAHHUA, IIPHU
KOTOpPOM  TIEPCOHANM30BaHHAsT  KOJUIEKIIMS
SBIIICTCS ~ CIieU(UKanuedl TpeOoBaHWA, a
(denepaTuBHAs ~ cXeMa  TOCPEIHHKA  —
cnenudukanueit pecypcea.

1 BBenenue

Jis opranmzanuu 3¢G(GEeKTHBHBIX HCCICIOBAHUN B
obnactu OMoMHGOPMATHKH HEOOXOAUMO OOCCICUUTH
JA0CTyl u BBIIIOJIHCHUEC CJIOXKHBIX 3arpocoB K
OOJIBIIIOMY YHUCITy paclpeIeIeHHBIX HH()OPMAIOHHBIX
pecypcos, BKJIFOYAIOIINX pa3Hoo0pa3HyIo
WHQOpMALMIO O TMEPBUYHOM W TPOCTPAHCTBEHHOM
ctpykrype Mmakpomonekyn JHK, PHK, Gemkor m wmx
KOMIUIEKCOB, a Takke 00 OCOOCHHOCTSX  HX
B3aUMOJICHCTBUS IPYT C APYTOM.

Jst  obecriedeHns CEMaHTUYECKOW WHTETPAIMH
MHOTOUYHUCIICHHBIX HEOMHOPOIHBIX M HE3aBUCHMBIX
MH(OPMALIMOHHBIX PECypcoB TpeOyeTcsl OopraHu30BaTh

r100anbHOE YHUDUITUPOBAHHOE MPEICTABIICHHE
BKJIFOYAEMBIX ~ WH(OPMALMOHHBIX  pPECypcoB  H
npefocTaBisieMblx — ycnyr. Ilpemiaraercst  co3nmaTh
CIELMANbHBIA MPOMEKYTOUHBIN CIIOHM, COCTOALIMHA U3
MPEIMETHBIX MOCPEIHUKOB [3], o0ecrmeunBarommx
YHADHAITAPOBAHHBIH uHTepdeiic 3arpocoB K
MHOTOYHCIICHHBIM HCTOYHHUKAM JTAaHHBIX u

OCBOOOXIAIOIIMX II0JIH30BATENsI OT HEOOXOIMMOCTH
HAXOAWUTh TOAXOIAIMIYI0 KOJUIEKIHIO, OCYIIECTBISTH B
Hell momck TpebyemMol wWHpOPMAIMKH € BPYYHYIO
00BeTMHAT HHPOPMALIUIO, TIOTyUYESHHYIO U3 Pa3THIHBIX
KOJIICKIUM.

Tpyasi 5" Beepoceniickoii Hayunoii Kondepenunu
«JIeKTPOHHBIE OUOIMOTEKH: HePCIEKTHBHBIC METOABI H
TeXHOJIOTMH, 3J1eKTPOHHbIe KoJlIekuum» - RCDL2003,
Canxkr-Iletepoypr, Poccus, 2003.

OCHOBHBIMHU (YHKIHSMH NPEIMETHOTO TTOCPETHUKA
SBIISIFOTCSL:

e perucTpanusi  pa3HOOOpPAa3HBIX  IEKTPOHHBIX

KOJIJIEKIIMI B TaHHOM NpeaMeTHOI obnactu [4];

e (opMupoBaHHe W BEACHHEC HMHTCTPUPOBAHHOU
0a3pl MeTanH(DOpPMAIMK JIJIS JAHHOW MPEAMETHON
o0acTu;

® TOJJIEp)KKAa MEepCOHATM3aUUM WHpOpManuy Juis
OIpEeNIEeNeHHBIX Py NOJIb30BaTENEH.

Merannpopmanyus  NPEIMETHOTO  IOCPEIHHKA
pa3buBaeTcst Ha 3 YpOBHS: JIOKANBHBIN, (enepaTUBHBIN
U NEPCOHAIM3UPOBAaHHBIA.  JIOKanbHBI  ypOBEHb
COZIEP)KUT MH(OPMALNIO, COOTBETCTBYIOLIYIO Ka)IOM
KOJUIEKIIMM B (opME  KAHOHHYECKOH  MOJEIH
[IOCPEIHUKA. OenepaTuBHBIA  YPOBEHb  3aJaeT
(l)ellepaTI/lBH])le CXCMBbI, npeaHa3Hau4CHHBIC JJI
YHU(QULIUPOBAHHOTO  JOCTyNa K MHOXXECTBEHHBIM
KOJUISKIIMSIM C B3aWMOCBSI3aHHBIMH JaHHBIMH Kak K
IpeAMETHON 00JIacTH.

Iepconanu3upoBaHHBIN YPOBEHb [2]
MeTtanH(opMauu  TpeOyeTcst Ui  IPEICTABICHUS
MEPCOHATM3UPOBAHHBIX  BUPTYAJIbHBIX 3JIEKTPOHHBIX
OMOIHOTEK, CO3/1aBaEMBIX TS KOHKPETHBIX
[I0JIb30BaTENEe WiIM TIpynn nojib3oBaTened. s
(hopmynrpoBaHUS TpeboBaHU K
MEPCOHATM3UPOBAHHBIM AJIEKTPOHHBIM ~ OHOIHOTEKAM
TpeOyIoTCsl CHelualbHbIe CPEICTBA MOEIMPOBAHUS.
OTu cpencTBa OCHOBaHBl Ha KAHOHWYECKON MOAEIH

MOCPEIHUKA.

IIpoexTupoBanue MepCOHATM3UPOBAHHBIX
JJIEKTPOHHBIX OMOJIMOTEK IUIAHUPYETCS Kak IpPOLEecc
noucka crnenudukammii  GeaepaTMBHOrO  ypOBHS

NOCpPEJHUKA ¥ MX ()parMeHTOB, KOMIO3ULHS KOTOPBIX
MOJKET CIIYXKUTh yTodHeHueM (refinement) TpeGoBaHMiA
K TIEPCOHATM3UPOBAHHON SIIEKTPOHHOH OMOIHOTEKE.

2 Onucanue NOCPeAHNKA JJIs peryJiauuu
JIKCIPECCHH IT'eHOB

OnucaHne TOCpeAHWKAa  BKIIOYAET  ONHUCAHHE
OHTOJIOTMYECKUX IOHATHH U1 00JAcTH PETYIALUN
9KCIPECCUH I'€HOB U OmucaHue (peaepaTHBHOW CXEMBI.
OnHTONOTMYECKAasT  MOJECIb  MPEAMETHON  0o0JyiacTH
(perynauuy TpaHCKPHIIIUKM T€HOB 9YKApHOT) BKIIOUAET
OHTOJIOTUYECKOE ONpEAEICHUE CUCTEMBl IOHSITHUI,
T€3aypyCcoB U CIOBapeH.
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Puc.1 ®parment UML crienupukanny nocpeaHnka

Ipumep OHTOJIOTUYECKOTO MIOHSATHS,
NPEJCTABJIEHHOIO B  OMOIMOTEKE  OHTOJIOTHH, W
COOTBETCTBYIOLIECTO arpudyTy name THIA
regulatoryUnit:

Name "regulatoryUnit name"

Definition "name of the extended DNA

sequence (promoter, enhancer, silencer,

etc.), that alter the levels of gene
transcription and can determine spatial
patterns of gene expression"

Cxema IOCPEIHUKA BKJIIOYAEeT OIIFCaHuE
HCTOYHMKOB  JIaHHBIX, THIIOB JKCIHEPHUMCHTOB H
NOPOXXAAaCMBIX MMM THIIOB JAaHHBIX, MCTOJOB aHa/IN3a
JAHHBIX ¥ ITOCTPOCHHUSA TEOPHUU TPEAMETHOH 00iacTu u
MOJEIH.

Ha Puc.l mpencraBien ¢parMeHT creuuQukaiiu
CXeMbl  TIOCPEOHHMKA I 00JacTH  PeryJIsluu
9KCIPECCHH TCHOB, COACPXKAIMUA  creru(UuKaIum
TUTIOB, UX aTpuOYTOB, acCCOLMAIMNA MEXKAYy HHMH U
OTpaHUuEHUH, HaJlaraéMbIX Ha TaKUE THUIIbI.

3 Ilpumep onucaHusi NEPCOHATMZOBAHHOI
KOJLJIEKI[UH

Pecypcel  mepcoHanM3MpOBaHHON
MOryT ()OpMHpOBATBCS Ha  OCHOBE
MIOJIXO/I0B, HAIIPHMED:

e BEIOOp TOIMHOYKECTBA MeTanH(opMaIH
(denepaTUBHOTO YpOBHS IIOCPEIHHKA, KOTOpas
OTpa)kaeT HMHTEPEChl COOTBETCTBYIOUIEH TIPYIIIbI
HoJb30BaTenel;

e BBEJCHHME CHENHANbHBIX clloBapeil (OHTOJIOTHiN),
Ooliee TOYHO COOTBETCTBYIOIIMX KOHKPETHBIM
TpyIlaM Iojb30BaTeNled M 00eCHeYrBaIOINX
oToOpakeHHe cloBapel B Te3aypyc MOCPETHHUKA;

e BBE/ICHME B3IJLNIOB HaJl (peIepaTUBHBIM yPOBHEM,
OTpaXaloIMUX WH(POPMALMOHHBIE TOTPEOHOCTH
KOHKPETHBIX TPYIIT OTb30BATEINEH;

® JCIIONIb30BAaHHWE CYMIECTBYIOMNX KOJUICKIMH B
KauyecTBE IEPCOHAIN30BAHHOTO IPEACTABICHUS
HaJ| IOCPETHUKOM.

B kadecTBe mpumepa paccMOTpPHM Clly4aid, KOrja B

nHpOpMaIU
Pa3IHYHBIX

KauecTBe [IepPCOHATM30BAaHHON KOJUIEKLIUU
UCIIONIB3YeTCsl  cyulecTByromas  koyuiekuusi  EPD,
OIMPOKO HWCIIONB3yeMass B O00JacTH MOJICKYISPHOM
omooruu. Hcnonp3oBanue CYIIECTBYIOIINX

KOJUICKLIUH MO3BOJISET MOJIB30BATENSM 3TOM KOJUICKIUH
HCIIOIb30BAaTh BO3MOXKHOCTH ITIOCPEAHHMKA B IPUBBIYHOM
g HEX (GopMe W 0e3 MOMOTHUTEIHHOTO H3YYEHUS
CTPYKTYpBI IIOCPETHUKA.

id
-ently_name: string
-protein_id : string
-data _class : strin.
-initiation_site_type : string|
-taxonomic_division : strind

promoter
-ac : {set_of: sting
-de : string 1
-kw : {set_of: string 1

aternative_promater
-ap -number : integer
-exon_number : string
-relative_position : string
-is_major_promoter : boolear]

Puc.2 ®parment UML crnenndukaimy KOJICKIHNA

EPD
Ha Puc. 2 mpusemen  ¢parmenr UML
cnenuuKays  3TOM  KOJUIEKIMH.  Takxke, ITa
KOJJICKIMSI ~ CONEPKHUT  CIHCOK  OHTOJOTHYECKHUX
HOHHTI/Iﬁ HC CBS3AaHHBIX C OHTOJIOTHYCCKUMHU

MOHATUAMM TocpeaHuka. I[Ipumep oHTOIOrHYECKOTO
MOHSATHUS, COOTBETCTBYIOIIECTO aTpulyTy entry name
tuna Id:
Name "entry name"
Definition "unique entry identifier
which obeys rigorous naming
conventions”

4 KoHcTpynpoBaHHe NMEePCOHATU30BAHHBIX
KOJLJIEKIHH

Ipouecc CO3/IaHus TIEPCOHATM30BAHHBIX
KOJUIGKI[MIA ~ BKJIIOYaeT B  ceOsd  YCTaHOBJICHHE
COOTBETCTBHSI MEXIy OHTOJIOTHYECKHMHU MHOHSITUSMHU
MEPCOHAIM30BAaHHONW KOJUIGKIUM W TOCPEIHUKA, H
OlpejieJieHue Kak KJIacChl W THUIBI  [OCPEIHHUKA
BBIPAXKAIOTCSI 4yepes KJIacChl u THIIBI
MEPCOHAM30BAaHHON KoJuteKuuu. Kiacchl mocpenHuka
MOJICIIUPYIOTCSI ~ KaK  MHOXKECTBO  SK3EMIUISIPOB
(0OBEKTORB) THUITA FK3EMILISIPA KJIACCOB, a UX OIMCAHUC B
TEPMHUHAX MMePCOHATN30BAHHONW KOJUICKITUH OIIPEIEIIICT
OTPaHUYCHUS, KOTOPBIM JOJDKHBI  yIOBIICTBOPSATH
SK3EMIULIPHI JAHHOTO Kilacca. DTOT MPOIECC OCHOBAH
Ha METOJe KOMITO3UIIMOHHOTO MpoeKkThpoBaHus [1,2],
[IPU KOTOPOM TIEPCOHANTN30BAHHAST KOJUICKIIHS SIBIISIETCS
cnenuukanuer TpeboBaHuid, a QeaepaTHBHAI cXeMa
MOCPEIHUKA — CIICIU(UKAIIIEH pecypca.

OO6mas cxema mpoliecca MepcoHaIn3aIui BBITISIIUT
CIEeIYIONINM 00pa3oM:

1. wunenTuduUKaus

(benepaTUBHOM CXEMBI

Hdns  xaxkmoro — kjacca
KOJUTCKITUH (dbopmupyercst
PENEBAHTHBIX  KJIacCOoB  ()eliepaTHMBHOW  CXEMBI
MOCPEIHUKA, Ha OCHOBaHHHU MHTETpaLuK
OHTOJIOTUYECKHX MOHSATHH, COOTBETCTBYIOUINX JAaHHBIM
knaccam. T.e. ecid  MEXIy  OHTOJOMHYECKUMHU
MOHATHUAMU, COOTBETCTBYIOIMMH KJIACCy KOJIJICKIIHUH N
KJIaccy IMOCPEIHHMKA, YCTAaHOBJICHA IMO3UTHBHAS CBS3b
HUJIN CBA3b IIOHATHUC-IIOAIIOHATHEC, TO Z[aHHBIﬁ KJ1acc
MMOCPEIHUKA J00aBIsETCS B  CIHCOK  BO3MOXKHO
PENEBaHTHBIX KIACCOB. AHAIOTHYHO (OPMHUPYIOTCS
CIIMICOK PEJICBAHTHBIX THIIOB IS THUIIOB SK3EMIUISIPOB

PCICBAHTHBIX Kj1aCCOB

[epCOHATN30BaHHON
CIIUCOK ~ BO3MOYHO



KIJIACCOB KOJUICKIUH, CITUCOK PEJICBAaHTHBIX aTpHOyTOB
(pynkumit) anst kaxaoro arpudyta (GyHKIUK) THTA.
2. KOHCTpyHpOBaHHE HanOosee OOIUX PeIyKTOB

Jist  Thna  3K3eMIuipa  KaKJOro  HalJEHHOIO
peNeBaHTHOTO  Kjlacca IOCPEAHMKA  BBIMOJHIETCS
KOHCTPYUpPOBaHUE HamOoiyiee OOILEro PeayKTa MEexIy
HUM W THUIOM OK3EMIUISIPOB 3a/laHHOro  Kiacca
MIEPCOHANM30BaHHON KOJUICKIIUU. B Hambonee oOmumit
PEAYKT TMOMajar0T Kak oOmue aTpuOyThl, TaK u

aTpuOyTHl, COOTBETCTBYIOIIHME  aTpuOyTam  THUNa
NOCPEIHAKA, KOTOPbIEé MOTYT OBITh IIOJYYCHBl U3
aTpuOyToB THUIA KOJUICKLIUH. Host 3TOTrO

OCYILECTBIIACTCS IOUCK M PAa3pEIICHHE CTPYKTYPHBIX
KOH(IMKTOB MEXIy clenn(pUKauusIMA KOJUICKLUH |
CXEMBI IIOCPEHUKA.

3. KOHCTPYUpPOBAaHHUE YACTUYHBIX B3TJISOB

Jna KaXJ10ro pENEBaHTHOTO Kjacca
NEePCOHAIN30BAaHHON  KOJUIEKIIMU  KOHCTpYHpYyeTCcs
YaCTUYHBIM B3IV, 3aJalOlIMi  OTpaHHYEeHUS B

TEpMHHAX KJIACCOB IIOCPEIHHMKA, KOTOPBIC IOJIKHBI
YIIOBJIETBOPSTECS  3HAYCHUSIMH  COOTBETCTBYIOLIHMX
HauboJiee O0MUX PEAYKTOB THUIIOB SK3EMIUIIPOB Kiacca
KOJUTEKIIH.
4. KOMIIO3UIUS YaCTUYHBIX B3IJISI0B

Jns  pgaHHOrO  Kjlacca  MEpPCOHAJIM30BAaHHOM
KOJUIEKIIMM KOHCTPYHPYETCS B3I KaK KOMIO3ZHIHS
YaCTUYHBIX B3TJIAA10B HaJl €0 PCJICBAHTHBIMU KJIaCCaMH1
nocpeanuka. [Ipu 3TOM KOHCTPYHpYETCs KOMITO3HIHS

HauOosiee OOIUX PEOYKTOB THIIOB  KOJUICKIIUH,
MOJYYEHHBIX  JUIi ~ THUIOB  DJK3EMIUIIPOB  BCEX
PENIeBAHTHBIX KJIACCOB MOCPEAHUKA. [loydeHHBIN
B3MJISA[  SIBJSIETCSl MAaTePHAIM30BAHHBIM  B3TJISLIOM,
33 1aF0IIHM bopmyiry BBIPAKEHUS KJacca
MEPCOHATM30BAHHON  KOJUIEKIIMH  Yepe3  KJIacChl
MTOCPETHUKA.

ITpumepom pesynbTaTa Imporecca MepCcoHaTH3ANNN
st komiekiuu EPD Ham mocpemHukoM B objacTw
PETYJSIIMM SKCIIPECCUM T'€HOB SIBISIIOTCA CIIELYHOIIMH
B3TJIAI:

{v_promoter promoter;

in: class,T
class section: {
lav: invariant, {
subseteq (v promoter promoter (p),
promoter (p/ﬁ_Promote;_Promoter) )}
}i
instance section:CR Promoter Promoter

}

Ha ocHOBe mONy4eHHBIX B3IMIAAOB paboTaeT
npouenypa MNEpPEenuCchIBaHUsA 3alpoCOB B TEPMHHAX
nepcoHanuzoBaHHoil komnekiuu (EPD) B 3ampoc B

TEPMHUHAX IIPEIMETHOIO IOCPEIHUKA.
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Personalization of subject mediator in the
gene expression regulation domain

D.O. Briukhov, V.N. Zakharov, L.A. Kalinichenko,
S.A. Stupnikov, N.L .Podkolodny

This paper describes the process of development of
personalized digital collections in the gene expression
regulation domain. It consists in definition how classes
and types of the mediator are expressed in classes and
types of the personalized collection.

This process is based on the compositional design
method where the personalized collection is a
specification of requirements and the mediator is a
specification of resource.
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