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Uplatnenie vysledkov projektu

Priprava u¢inného PCR delééného systému na bezmarkerovu deléciu a inzerciu génov u
streptomycét, zaloZzeny na pozitivnej bielo-modrej selekcii dvojitych “crossover” udalosti.
Priprava novych hostitelskych kmenov S. lividans RedStrep s postupne deletovanymi
genovymi klastrami pre dominantné interferujuce sekundarne metabolity a vysoka
heterologicka produkcia antitumorového aromatického polyketidu mithramycinu A po
integracii mitramycinového génového klastra v tychto kmenoch.

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v slovenskom jazyku
(max. 20 riadkov)

Stanovili sme genomicku sekvenciu kmena S. lavendulae CCM 3239. Identifikovali sme 32
génovych klastrov pre sekundarne metabolity. U piatich sme charakterizovali ich
sekundarne metabolity, ostatné su silentné. Stanovili sme transkriptdm a pozicie prométorov
v divom type S. lavendulae CCM 3239 a v mutante v géne GBL systému sagR, ¢im sme
charakterizovali gény sekundarneho metabolizmu pod kontrolou tohto systému. Identifikovali
sme unikatny silne exprimovany prométor pre malu sRNA, ktorého expresia je Specificika
pre tento kmen. Charakterizovali sme regulané okruhy potrebné pre synteticku bioldgiu s
vyuzitim promaétorov a regulaénych génov auricinového génoveého klastra zo S. lavendulae
CCM 3239. Dokazali vel'mi silnu aktivaciu a inhibiciu promoétora aur1Ap regulaénymi
proteinmi auricinového klastra. Pripravili sme klonovaci vektor na baze linearneho plazmidu
pSA3239 a uspesSne sme ho verifikovali pomocou reportérovych génov a Casti
landomycinového génového klastra. Tymto sme dokazali vyhodnost plazmidu pSA3239 pre
stabilné vnasanie cudzorodych génov a ich vysoku expresiu. Vyvinuli sme u€inny expresny
integracny systém so silnym promotorom kasOp* a verifikovali stratégiu syntetickej biologie
s vyuzitim génov auricinového a landomycinového génového klastra, kde doslo k produkcii
antibioticky ucinnej latky, ktori sme Strukturne charakterizovali ako rabelomycin. Tymto sme
overili tuto stratégia syntetickej bioldgie pre produkciu novych biologicky aktivnych
sekundarnych metabolitov. Vyvinuli sme ucinny systém na bezmarkerovu deléciu génov a
pripravili nové hostitelské kmene S. lividans RedStrep, v ktorych sme dosiahli vysoku
heterologicku produkciu antitumorového polyketidu mithramycinu A.

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

We determined the genomic sequence of S. lavendulae strain CCM 3239. We identified 32
gene clusters for secondary metabolites. Five of them were characterized by their
secondary metabolites, the others being silent. We determined transcriptome and promoter
positions in the wild-type S. lavendulae CCM 3239 and a mutant in the sagR gene of GBL
system, thereby characterizing the secondary metabolite genes under control of this system.
We have identified a unique strongly expressed small sSRNA promoter whose expression is
specific for this strain. We characterized the regulatory circuits required for synthetic biology
using the auricin gene cluster promoters and regulatory genes from S. lavendulae CCM
3239. They demonstrated very potent activation and inhibition of the aur1Ap promoter by
auricin regulatory proteins. We prepared a cloning vector based on the linear plasmid

Formular ZK, strana 2/3



pSA3239 and successfully verified it using reporter genes and part of the landomycin gene
cluster. We have thus demonstrated the advantage of plasmid pSA3239 for the stable
introduction of foreign genes and their high expression. We developed an efficient
expression integration system with a strong kasOp * promoter and verified the strategy of
synthetic biology using the genes of the auricin and landomycin gene clusters, producing an
antibiotic, which we structurally characterized as rabelomycin. We have therefore verified
this synthetic biology strategy for the production of new biologically active secondary
metabolites. We have developed an efficient system for the markerless deletion of genes
and prepared new host strains S. lividans RedStrep, in which we achieved high
heterologous production of the antitumor polyketide mithramycin A.
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