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Uplatnenie vysledkov projektu

Priprava fagovo rezistentného kmena hostitela Brevibacterium flavum CCM 251, ktory je
vyznamnym priemyselnym producentom L-lyzinu.

CHARAKTERISTIKA VYSLEDKOV

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Potvrdili sme spravnost bioinformatickej analyzy gendmu korynefaga BFK20. Pre vybrané
replikaéné proteiny gp41 (helikadza), gp43 (RepA like protein), gp43N (primaza) a gp44
(DNApolymerazal) sme naklonovali gény do expresného systému E.coli a izolovali sme
rekombinantné proteiny v dostatoénom mnozstve a vysokom precisteni. Stanovili sme
fyzikalno-chemické vlastnosti izolovanych proteinov - molekulovd hmotnost, stuperi
oligomerizacie, enzymovu aktivitu. Vypracovali sme a modifikovali viacero metéd na
stanovenie enzymovej aktivity replikacnych proteinov: ATPazovu, helikazovu, primazovu a
polymerizacnu aktivitu. Dokazali sme, ze gp43N (primaza) BFK20, podobna replikazam z
archaedlnych plazmidov, mé primézovu aktivitu. Enzym je dNTP zavisly, ¢im sa odliSuje od
vSetkych doteraz charakterizovanych fagovych replikaz. Vypracovali sme novi metodu
pripravy Specifickych polyklonalnych protilatok z mysi. Pripravili sme Specifické protilatky proti
trom fagovym replikaénym proteinom s vysokym titrom a Specificitou. Pomocou protilatok sme
detegovali nativne fagové proteiny pomocou Western blot analyzy, ktoré su syntetizované po
infekcii hostitela B. flavum CCM 251. Pripravili sme konstrukty plazmidov pBOS1, pBOS2
pBORI39, pBORI39+, ktoré obsahuju fagovy pociatok replikacie. Pritomnost funkénych
plazmidov v korynebaktériach sme overili restrik€nou analyzou, pomocou PCR a Southern
hybridizaciou. Pripravili sme fagovo rezistentny kmer B.flavum CCM251 s plazmidom pBOS1
a overili sme si funkénost PER fenotypu po infekcii BFK20. Celkovo ziskané vysledky su
vyznamnym prispevkom k objasneniu replikaéného mechanizmu akym sa replikuje fagova
DNA BFK20 po vniknuti do bakterialneho hostitela.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

We have approved the accuracy of bioinformatic analysis of BFK20 genome. We have cloned
genes of the selected replication proteins gp41 (helicase), gp43 (RepA like protein), gp43N
(primase) a gp44 (DNApolymerasel) into E.coli expression system. We have isolated the
recombinant fusion proteins in sufficient amount and highly purified. We determined the
physic-chemical properties of isolated proteins as the molecular size, order of oligomerization
and enzymatic activity. We have developed and optimized several methods for determination
of replication protein activity: ATPase, helicase, primase and DNA polymerase enzymatic
activity. We have shown, that gp43N (primase) of BFK20 is similar to replicase from archeal
plasmids and has primase activity. This enzyme is dNTP dependent and such it is different
from others known and characterized phage replicases. We have elaborated a new method
for preparation of specific polyclonal antibodies isolated from mice. We prepared specific
antibodies against three phage replication proteins with high titer and specificity. By using
specific mouse polyclonal antibodies we detected by using Western blot analysis the three
native phage proteins synthesized after phage infection of host B.flavum CCM251. We
constructed plasmids pBOS1, pBOS2 pBORI39, pBORI39+ harbouring phage BFK20 origin
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of replication — oriBFK20. The presence of functional plasmids in corynebacterial cells was
verified by restriction analysis, PCR and Southern hybridization. We prepared the phage
resistant strain of host B. flavum CCM 251 carrying the plasmid pBOS1 and we proved the
functionality of PER phenotype by BFK20 infection. Generally the presented results are
significant contribution to the explanation of the phage BFK20 DNA replication mechanism
after entering the bacterial host cell.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a upiné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
RNDr. Gabriela Bukovska, CSc. RNDr. Imrich Barak, DrSc.

V Bratislave 29. 06. 2011 V Bratislave 29. 06. 2011

" podpis zodpovedného riesitela podpis Statutarneho zastupcu prijemeu
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