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Uplatnenie vysledkov projektu

Priprava u€inného systému inzercie silného promotora kasOp* do chromozému
streptomycét pred biosyntetické gény sekundarnych metabolitov umozni aktivaciu
biosyntetickych klastrov pre nové biologicky aktivne latky a ich nasledné vyuzitie v klinicke;
praxi. Charakterizacia auricinového medziproduktu SA48B preukazala jeho vysoku
cytotoxicitu oproti viacerym ludskym nadorovym bunkovym linidam, a najma vo¢i mnohym
fudskym leukemickym bunkovym liniam, €o je sfubnym predpokladom pre jeho mozné
vyuzitie pri lieCbe leukémie. Priprava a optimalizacia nového systém syntetickej biologie
zaloZzeného na monocistronickych jednotkach (kasOp*-RBS-gén-terminator) umozni jeho
pouzitie pri biosyntéze novych a modifikovanych sekundarnych metabolitov s potencialne
novymi biologickymi vlastnostami.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)
Pripravili sme novy systém inzercie silného promaétora kasOp* do chromozému
streptomycét. Tento sme uspesne verifikovali v kmeni S. lavendulae subsp. lavendulae
CCM 3239 inzerciou kasOp* pred viaceré biosyntetické génové klastre (BGC). V pripade
BGC2 sme dokazali indukciu novych sekundarnych metabolitov aktivnych voci kvasinkam,
streverténu A2 a X, ktoré sme izolovali a Strukturne charakterizovali. V pripade BGC11 sme
dokazali indukciu predpokladaného cyklického peptidu aktivneho voci Gram-pozitivnym
baktériam. V pripade BGC21 sme dokazali indukciu predpokladaného cyklického tiopeptidu
podobného k laktazolu. Optimalizovali sme TAR klonovanie auricinového a jadomycinového
BGC pre ich heterologicku expresiu a pomocou tohto systému sme klonovali BGC26 zo S.
lavendulae subsp. lavendulae CCM 3239 pod kontrolou kasOp* a dokazali produkciu
pyrolidinového sekundarneho metabolitu anizomycinu v heterologickom kmeni S. coelicolor
M1146. Charakterizovali sme produkciu sekundarnych metabolitov u viacerych mutantov v
auricinovom BGC. V pripade mutantu v gene sa48 sme charakterizovali auricinovy
medziprodukt SA48B. Jeho Strukturna analyza preukazala, Ze sa jedna o aglykén auricinu.
SA48B bol vdak ovela stabilnejSi ako auricin a rovnako aj antibioticky ucinnejsi. Navyse
vykazoval vysoku cytotoxicitu oproti viacerym fudskym nadorovym bunkovym liniam, a
najma vo¢i mnohym fudskym leukemickym bunkovym liniam, ¢o je sfubnym predpokladom
pre jeho mozné vyuzitie pri lieCbe leukémie. Charakterizovali sme mechanizmus jeho u€inku
pri indukcii apoptézy sprevadzanej blokom v G2/M faze bunkového cyklu. Charakterizovali
sme mechanizmus laktonizacie SA48A na SA48B pomocou purifikovanej cyklazy Sa48.
Pripravili sme novy systém syntetickej biologie zaloZeny na monocistronickych jednotkach
(kasOp*-RBS-gén-terminator), umoznujuci ich postupné pripajanie do syntetickych BGC,
ktory sme uspesne verifikovali biosyntetickymi génmi pre angucyklinové antibiotikum
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landomycin a aromaticku polyketidovu protinadorovu latku mitramycin. Potvrdili sme
biosynteticku drahu tvorby aglykénu mitramycinu s kritickou ulohou acyl-CoA syntetazy
MtmL. Tymto sme overili a optimalizovali tento novy systém, €o umoznuje jeho pouzitie pri
biosyntéze novych a modifikovanych sekundarnych metabolitov s potencialne novymi
biologickymi vlastnostami.

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

We prepared a new system for insertion of the strong kasOp* promoter into the
chromosome of streptomycetes. We successfully verified this in the strain S. lavendulae
subsp. lavendulae CCM 3239 by inserting kasOp* in front of several biosynthetic gene
clusters (BGC). In the case of BGC2, we proved the induction of new yeast-active
secondary metabolites, strevertene A2 and X, which we isolated and structurally
characterized. In the case of BGC11, we proved the induction of a putative cyclic peptide
active against Gram-positive bacteria. In the case of BGC21, we proved the induction of a
putative cyclic thiopeptide similar to lactazole. We optimized TAR cloning of the auricin and
jadomycin BGCs for their heterologous expression and used this system to clone BGC26
from S. lavendulae subsp. lavendulae CCM 3239 under the control of kasOp* and proved
the production of the pyrrolidine secondary metabolite anisomycin in the heterologous strain
S. coelicolor M1146. We characterized the production of secondary metabolites in several
mutants in the auricin BGC. In the case of mutants in the sa48 gene, we characterized the
auricin intermediate SA48B. Its structural analysis showed that it is an auricin aglycone.
However, SA48B was much more stable than auricin and also more antibiotically effective.
In addition, it showed high cytotoxicity against several human tumor cell lines, and
especially against many human leukemia cell lines, which is a promising premise for its
possible use in the treatment of leukemia. We characterized the mechanism of its action in
the induction of apoptosis accompanied by a block in the G2/M phase of the cell cycle. We
characterized the mechanism of lactonization of SA48A to SA48B using purified Sa48
cyclase. We have prepared a new system of synthetic biology based on monocistronic units
(kasOp*-RBS-gene-terminator), enabling their gradual attachment to synthetic BGCs, which
we successfully verified with biosynthetic genes for the angucycline antibiotic landomycin
and the aromatic polyketide antitumor substance mithramycin. We confirmed the
biosynthetic pathway of mithramycin aglycon formation with the critical role of acyl-CoA
synthetase MtmL. We have thereby validated and optimized this new system, enabling its
use in the biosynthesis of new and modified secondary metabolites with potentially new
biological properties.
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