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V ¢om vidite uplatnenie
vysledkov tohto projektu:

Vybudovany databazovy systém phiSITE volne pristupny prostrednictvom webového portalu
http://www.embnet.sk/phisite/, predstavuje jedineény informaény zdroj pre $tdium regulacie
génovej expresie bakteriofagov.
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

Hlavnym ciel'om projektu "Bioinformaticky pristup k ur¢eniu mechanizmov regulacie génovej expresie bakteriofagov",
ktory bol podporeny v ramci sekcie "Podpora mladych" 3. vyzvy grantovej agentury APVT, bola extrakcia udajov o
experimentalne potvrdenych ako aj predpovedanych regula¢nych elementoch génovej expresie bakteriofagov a
nasledny vyvoj systému na vyhladdvanie potencionadlnych regulacnych motivov v gendmoch s neznamym
mechanizmom regulacie génovej expresie. Na projekte sa zidastnil Ustav molekuldrnej biologie SAV ako hlavny
rieSitel’ a Univerzita Komenského v Bratislave, Prirodovedecka fakulta a Fakulta matematiky, fyziky a informatiky ako
kooperujlice organizacie. Podstatnou a najobsiahlejSou témou projektu bol navrh, tvorba a aktualizacia databazy
phiSITE, ktorad zhromazd’uje a popisuje zakladné elementy fagového genomu, ktoré sa podielaju na regulécii expresie
jeho génov a riadenii jeho zivotného cyklu (http://www.embnet.sk/phisite/). V priebehu rieSenia projektu sa nam
podarilo zhromazdit' informacie o niekolkych stovkach fagovych regulacnych elementov z asi 40 fagov s uplne alebo
Ciastocne znamym genémom. Zhromazdené udaje st zaujemcom pristupné tak v textovej ako aj v prehl'adnej grafickej
podobe, pricom je systém schopny poskytnut’ ziadané udaje v r6znych exportnych formatoch vratane formatu SBML
(Systems Biology Markup Language). Dal$im vystupom projektu je priprava a aplikacia radu matematickych pristupov
urcenych na detekciu novych regulacnych elementov génovej expresie. Pouzili sme pri tom metddy detekcie
konzervativnych motivov pmocou matic vah (PWM), klastrovll analyzu alebo nas pévodny analyzacny nastroj Free
Energy Counter. Vsetky tieto pristupy sme pouzili pri detekcii a analyze cis-regulacnych elementov bakteriofagov
BFK20 a pl/6. V oboch genémoch sa podarilo predpovedat’ lokalizaciu promotorovych a operatorovych oblasti.
Verime, ze zaujimavym prinosom tohto projektu je aj nadviazana spolupraca vedecko-vzdelavacich pracovisk z oblasti
molekularnej biologie a aplikovanej informatiky.

Suhrn vysledkov rieSenia projektu a naplnenia ciel’ov projektu (max. 20 riadkov) - anglicky:

The Main aim of the project entitled "Bioinformatic approach to discovery of gene regulatory networks in
bacteriophages", supported by the 3rd general call of APVT agency, section "Support of Young Scientists", was to
extract of all available information about experimentally confirmed and predicted regulatory elements in bacteriophages
and their host organisms and subsequently build a system for searching potential regulatory motifs in genomes with
unknown regulatory network. The project was collaboration of Institute of Molecular Biology SAS as a principal
investigator organisation and Comenius University Bratislava, Faculty of Natural Sciences and Faculty of Mathematics,
Physics and Informatics as cooperating organisations. The main and the most extensive objective of the project was
design, building and update of phiSITE database, collecting and describing essential elements of phage genomes
important for their gene and life cycle regulation (http://www.embnet.sk/phisite/). The project enabled us to collate
several hundreds of phage regulatory elements from about 40 different bacteriophages with completely or partially
know genome sequences. Collected data are publicly available in both text and graphical form and the system is able to
provide required data in several different output formats, including SBML (Systems Biology Markup Language).
Another output of the project is set-up and application of diverse mathematical approaches for detection of new gene
expression regulatory elements. We have employed detection of conservative motives using weight matrixes (PWM),
cluster analysis or our Free Energy Counter program. All this approaches has been used in detection and analysis of
cis-regulatory elements in BFK20 and p1/6 phage genomes. We have succeeded in promoter and operator prediction in
both of these genomes. Important contribution of the project is also established collaboration between research and
educational institutions from the area of Molecular Biology and Informatics in Slovakia.
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