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TPAHCKPUIITOMHBIN AHAJIN3 SALMONELLA TYPHIMURIUM 14028S
B YCJIOBUAX I'OJIOJAHUSA 11O YIVIEPOAY

! HNHCTUTYT KIE€TOYHOTO U BHYyTpHKIeTouHOTO cuMOno3a YpO PAH, OpenoOypr, Poccus

2 . .
OpeHOyprckuii rocyaapcTBeHHbIN yHIBEpcUuTeT, Openoypr, Poccus

3 Kasauckuit HHCTUTYT Omoxumuu U Onodusuku Kaszanckoro mayunoro nenrtpa PAH, Ka3zans,
Poccus

Iens. OxapakTepu3oBaTh U3MEHEHHUS dKCIIpeccuu reHoB momyisiuu Salmonella typhi-
murium 14028s ¢ UCXOAHO# BHICOKOH MJIOTHOCTBIO KJIIETOK B YCIIOBHSIX TOJIOJIAHUS 110 YTJIEPOY.

Mamepuanvr u memoowt. Knerku Salmonella typhimurium 14028s nomermanu B CTepHib-
HYIO 0€3yIJIEpOJHYI0 MUHEPAIbHYIO CPEIy C HCXOIHBIM THUTPOM 10° KOE/mu. OGpa3ubl ais
aHanu3a oTOupanu yepe3 4 u 72 yaca nociie UHOKYIAUuU. M3 0TOOpaHHBIX 00pa3lioB BBIACISIN
cymmapuyto PHK. Ilocne ynanenus JIHK u oboramenust matpuunoit PHK, npenapar PHK wuc-
MOJIb30BATM NIl pUrotoBieHus Oubnuotek. [Ipurorosnenue 6ubnanorexk JIHK mpoBoaumu c
nomotibio Habopa Superscript (Illumina, CIILIA). KadecTBo mosrydeHHBIX OMOIHOTEK OIICHUBAIN
C TIOMOIIBIO reHeTHdeckoro aHanuzaropa Agilent 2100. CekBeHMpOBaHUE MPOBOJIWIM HA IUIAT-
¢dopme Illumina HiSeq. JlanHble TPaHCKPUIITOMHOTO aHaTM3a 00padaThIBad C MOMOIIBIO MPO-
rpamMHoro obecrieuenusi CLC Genomics Workbench. [IpunagiexxHocTh T€eHOB TOMY WM MHO-
My METa0OJIMYECKOMY ITyTH onpeaensum 1o 6a3e qanaeix KEGG.

Pezynomamer. Tlonyuensl gannbie o Oonee yeM 80 muddepeHIHanTbHO YKCIPECCUPYIO-
mmxcst reHax. HaunOosbiyto skcnpeccuio 4yepe3 72 yaca Mocie MHKyOalluu MPOSIBUIM T€HBI,
yuacTByloIre B O6uoruieHkoobpazoBanuu (CSYE, csgB, csgA). I'ennl €SgB u CSQA yBenuuumnm
CBOIO IKCIIPECCHUI0 COOTBETCTBEHHO B 138 u 25 pa3 uepe3 72 vaca mocie WHOKYISIUU TI0 CpaB-
HEHMIO ¢ KcIpeccuei uepes 4 yaca. Tak ke Ha 3 CyTKM aKTUBHPOBAJIMCh M'€HbI MHO)KECTBEHHOU
YCTOMYMBOCTU K aHTUOMOTHKAM JBYXKOMIIOHEHTHOM perynsaropHoil cucreMbl marA-marR. Ye-
pe3 4 yaca mocie MHOKYJSLMU HauOOJBIIYI0 SKCIPECCUIO MPOSBISUIN I'eHbl TPUITO(aAHOBOTO
onepona (trpL, mtr), a Taxxe TpaHcrnopra ¢gochopa. Jkcrpeccusi FeHOB, KOAUPYIOIIUX JIBYX-
KOMITOHEHTHYIO perynsaTopHyto cucteMy PhoR u PhoB, B nannoii ¢aze 6su1a B 10-30 pa3 Bhie,
yeM yepe3 72 yaca MHKyOaluu.

3axnouenue: Ananrtanusi caTbMOHEIUT K YCIOBHSIM TOJOJaHUS MO YTIAEPOAY MPUBOAUT K
YBEJIMUEHHUIO SKCIIPECCUM T'€HOB, Y4acTBYIOIIUX B Oojee 3((EeKTHBHOM HUCIOJIB30BaHUU CYyO-
CTpaToOB, (OPMHUPOBAHUYU OMOIIJICHOK, a TAKXKe MOPUHOB U TPAHCIIOPTHBIX CHCTEM.

Kniouesvie cnosa: Salmonella typhimurium, TpaHCKpUITOMHBIN aHAIN3, TOJOJAHUE IO
YLIIEPOAY.
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Objective. Characterization of the differentially expressed genes of Salmonella
typhimurium 14028s at initial high cell density under carbon starvation.
Materials and methods. Salmonella typhimurium 14028s was grown in sterile carbon-free
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mineral medium AB at initial titer 1*10° CFU/ml. The specimens were taken in 4 and 72 h after
inoculation. The total RNA was isolated from the specimens. After DNA removal and
enrichhment the obtained mRNA was used to prepare libraries with the Superscript kit
(Illumina). Quality of the prepared libraries was assessed with genetic analyzer Agilent 2100.
Sequencing was performed on the HiSeq (lllumina, USA). The transcriptome data were pro-
cessed using CLC Genomics Workbench software. The determination of genes to particular met-
abolic pathway was revealed with KEGG database.

Results. Data on more than 80 differentially expressed genes have been obtained. The
highest expression in 72 h of incubation was marked for genes involved in biofilms formation
(csgE, csgB, csgA). In 72 h compared to 4 h after inoculation the csgB and csgA genes increased
their expression by 138 and 25 times, respectively. Also, on the 3rd day genes of two-component
regulatory system marA-marR encoding multiple antibiotic resistance were activated. In 4 h af-
ter inoculation the expression of tryptophan operon genes (trpL, mtr), as well as of the phospho-
rus transport was the highest. The expression of genes encoding two-component regulatory sys-
tem PhoR and PhoB at this stage was 10-30 times more than in 72 h of incubation.

Conclusion. Adaptation of Salmonella to carbon starvation leads to increased expression
of genes involved in more efficient use of substrates, formation of biofilms as well as porins and
transport systems.
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