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Uplatnenie vysledkov projektu

Priprava reportérového systému pBPSAL s vyuZitim charakterizovaného génu bpsA
kédujuceho biosynteticky protein pre modry pigment indigoidine. Priprava systému pAMR4 na
ucinnu deleciu génov u streptomycét na baze toho istého génu bpsA.

CHARAKTERISTIKA VYSLEDKOV

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

Stanovili sme nukleotidovu sekvenciu (241077 bp) velkého linearneho plazmidu pSA3239

v kmeni Streptomyces aureofaciens CCM3239. Jej bioinformaticka analyza odhalila 235
otvorenych €itacich ramcov. pSA3239 je unikatny vzhladom k velkosti koncovych TIR, ktoré
su neobvykle kratke (13 bp). Na ich konci je kovalentne naviazany terminalny protein TpgSa.
Identifikovali sme viaceré génové klastre pre sekundarne metabolity na pSA3239 a
charakterizovali sme dva takéto metabolity. Polyketidové antibiotikum auricin a jeho génovy
klaster aurl, a peptidovy modry pigment indigoidine syntetizovany NRPS kédovanou génom
bpsA. Gén bpsA sme vyuzili pre pripravu reportérového systému pBPSAL a systému pAMR4
na ucinné rozrusenie génov v streptomycétach. Charakterizovali sme gény na pSA3239 s
ulohou v replikacii, stabilite a segregacii. Vysledky naznadili odliSny mechanizmus replikacie
ako u ostatnych linearnych plazmidov. Charakterizovali sme regulaciu auricinového klastra
aurl. Okrem komplexnej drahovo-Specifickej regulacie na dvoch urovniach prostrednictvom
auricin-Specifickych regulatorov Aur1P, Aur1R, Aur10, Aur1PR3, Aur1PR4 sme dokazali aj
ulohu globalneho gamma-butyrolakténového systému SagA/SagR. Charakterizovali sme
mnohé biosyntetické gény auricinového klastra. Dokazali sme ulohu aur1T, aur1Q, aur1S,
aur1V , sal4, sa50, sa52, sab9, sa46 a sab53 v procese biosyntézy D-forozaminu a jeho
pripojenia na auricin. Rovnako sme dokazali ulohu génov sal0, sall,sal2,sal3, sal5, sa45,
sa48, sab1 v biosyntéze auricinu. Charakterizovali sme regulaciu klastra génov sal-bpsA
zodpovedného za biosyntézu modrého pigmentu indigoidine. Zistili sme, Ze je prepojena s
regulaciou auricinového klastra prostrednictvom regulatora Aur1P.

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

Nucleotide sequence (241077 bp) of the large linear plasmid pSA3239 was determined in
Streptomyces aureofaciens CCM3239. It bioinformatic analysis revealed 235 open reading
frames. pSA3239 is unique by very short length of its TIR (13 bp). Terminal protein PpgSa is
covalently bound at their ends. Several gene clusters for secondary metabolites were
identified in pSA3239 and two of them characterised. The first one is a polyketide antibiotic
auricin a its gene cluster aurl. The second one is a peptide blue pigment indigoidine
synthesized by NRPS encoded by the gene bpsA. The bpsA gene was expoited for
preparation of a reporter system pBPSA1 and the system pAMRA4 for efficient deletion of
genes in streptomycetes. The pSA3239 genes involved in replication, stability and
segregation were characterised. The results indicated a different mechanism of replication
like in other linear plasmids. The regulation of auricin gene cluster aurl was characterised.
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Besides comples pathway-specific regulation at two levels by auricin-specific regulators
AurlP, AurlR, AurlO, AurlPR3, AurlPR4, the role of a global gamma-butyrolactone system
SagA/SagR was found. Several auricin biosynthetic genes were characterised. The genes
aurlT, aurlQ, aurlS, aurlV , sal4, sab0, sa52, sa59, sa46 a sa53 have a role in the
biosynthesis of D-forosamine and its attachment to the auricin aglycon. Likewise, the genes
sall, sall,sal2,sal3, salb, sa45, sa48, sa51 have a role in biosynthesis of auricin. The
regulation of the gene cluster sal-bpsA responsible for the biosynthesis of blue pigment
indigoidinre was also characterised. We found that it is interconnected with the regulation of
auricin cluster by the positive regulator AurlP.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
RNDr. Jan Kormanec, DrSc. RNDr. Jan Kormanec, DrSc.

V Bratislave 20.01.2016 V Bratislave 20.01.2016

" podpis zodpovedného riesitela podpis Statutarneho zastupcu prijemeu
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