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B3AUMOCBS3b MMPOIIECCOB CUHTE3A BUOJIOTUYECKHUII AKTUBHOI'O JIMITONENTHA CYPOAKTHHA

U 6S PHK-OIIOCPEJJOBAHHOW PETYJ/IAALIAM TPAHCKPUIILIMU TEHOB B BACILLUS SUBTILIS
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Cypdakrus (SF) — moBepXHOCTHO-aKTHBHOE BEIIECTBO OMOJIOTHYECKOTO MTPOUCXOXKICHNUS, UMEIOLIee BRICOKUI OTCHIIHAI IPAKTHIe-
ckoro npumeHeHus. CypdakTHH OTHOCHTCS K KJIaccy JHMIONENTHAOB — OH COCTOHMT M3 LHUKIMYECKOTO TeNTanenTHIHOTO (parMeHTa U
ocTaTKa >KUPHOH KHCIOTH. B HacTosiee BpeMs OCHOBHBIM CHOCOOOM €To MOTy4eHHUs SIBISIETCS MUKPOOHOJIOTHYECKUI CHHTE3 B OaKTe-
pusix pona Bacillus. IToBbiienue 3¢ dexkruBHOCTH cuHTe3a SF B HUX SBISIETCS aKTyaIbHOM 3amaveii.

B pab6ote ncnons3oBanu asa mramma Bacillus subtilis — npupoassiii NCIB 3610 u naGoparophsiii PY79. O6bekTaMu ncclieJoBaHus
ObUTH TI00aIbHBIC PErysITOPB! TpaHckpunuuy B B. subtilis — mansie Hekomupyromux 6S-1 u 6S-2 PHK, a npeaMeroM u3ydeHus — ux
BimsiHAe Ha OnocunTte3 SF. [Tokazano, uro nenerms reHa 6S-1 PHK npusoaut x nossimenuro yposas MPHK Bcex reHos omepoHa srfA,
KOJUPYIOIIETro cyphakTHH-CUHTETa3y, B MO3/HEH cTallmoHapHO# (hase pocta uist oboux mrammoB. Y panenue rera 6S-2 PHK we pnusier
Ha 3Q(EeKTUBHOCTh TPAHCKPUIILIINH I'€HOB Cyp(haKTHH-CHHTETa3bl HU B 0JHOM InTamme. st mramma PY79 ¢ HokayToMm renos 6S-1 u 6S-
2 PHK coxpaHsieTcsi akTHBaIis TPAaHCKPHUIILIUU T'€HOB oIlepoHa srfA B O3AHEH CTallOHapHOH (a3e pocTa, B TO BpeMs Kak A MITaMMa
3610 c 1BOIHBIM HOKAayTOM aKTHBaUWHU He HabmomaeTcs. Comepkanue cyp(akTHHA B KyJIbTypAIBHOH JKUIKOCTH OTMPENCISIA METOIOM
BDOXX ¢ YO®-nerexnueit. {1 KOMMIECTBEHHBIX pacyeTOB MPUMEHSUIH CIIELIATIBHO CO3aHHbIN arOPUTM I'PaJTyHPOBKHU ISl CYMMBI IIUKOB
nzodopm SF.

IMoka3zano, uTo 3¢ eKTHBHOCTE CHHTE3a Cyp(haKTHHA He CBsi3aHA HanpsMylo ¢ ypoBHeM cuHTe3a MPHK renos onepona srfA, a Taxxe
TeHOB ()aKTOPOB CTUMYJISILIMM ¥ HHTHOUPOBAHUS HPOIYKIIMU 3TOTO OMONOTHYECKH aKTHBHOTO COSIUHEHHUS, YTO OIpeselsieT Heo0Xoau-
MOCTb JJJIbHEHIIIEr0 U3y4eHUsI 3TOT0 Ipoliecca Ha MOJICKYJIIPHOM ypOBHE.

Paboma svinonnena npu ¢punarcosoii noodepocke PH®, npoexm 24-24-00193.

THE RELATIONSHIP BETWEEN SYNTHESIS OF BIOLOGICAL ACTIVE LIPOPEPTIDE SURFACTIN AND 6S RNA-MEDIATED
REGULATION OF GENE TRANSCRIPTION IN BACILLUS SUBTILIS
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Surfactin (SF) is a biological surfactant that has a high potential for various applications. It is a lipopeptide, consisting of a cyclic
heptapeptide fragment and a fatty acid residue. The main method of producing SF currently is microbiological synthesis in bacteria from
the Bacillus genus. Improving the efficiency of this process is an important task of modern science.

Two strains of Bacillus subtilis were used in this study: natural NCIB 3610 and laboratory PY79. The focus of the research was on
global regulators of transcription in B. subtilis, namely small non-coding 6S-1 and 6S-2 RNAs, and their influence on the SF biosynthesis. It
was shown that the deletion of 6S-1 RNA leads to an increase in the mRNA level of all genes in the srfA operon, which encodes surfactin
synthetase, during the late stationary phase of growth for both strains. The removal of the 6S-2 gene does not affect the transcription of the
surfactin synthase genes in either strain. For the PY79 strain, which has knockout genes for both 6S-1 and 6S-2 RNAs, transcription of
srfA operon remains activated in the late stationary phase of growth. In contrast, for strain NCIB 3610 with double gene knockout no
activation is observed. The content of surfactin in the culture broth was analyzed using HPLC with UV detection. For quantitative calcu-
lations, we used a specially developed calibration algorithm for the sum of isoform peaks of SF.

It was found that the efficiency of surfactin synthesis is not directly correlated with the level of mMRNA synthesis of the srfA operon
genes, as well as the genes of stimulation and inhibition factors of SF production. This suggests the need for further investigation of this
process at a molecular level.

The work was carried out with financial support of RSF, project number 24-24-00193.
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