2 International Conference “Plants and Microbes: the Future of Biotechnology”, Saratov, October 5-9, 2020

Phylogenetic analysis of vertically and horizontally acquired genes responsible
for salt tolerance in nitrogen-fixing alphaproteobacteria
Muntyan V.S., Muntyan A.N., Simarov B.V., Roumiantseva M.L.
All-Russian Research Institute for Agricultural Microbiology (ARRIAM), St. Petersburg, Russia
E-mail: vucovar@yandex.ru

Key message. The analysis of salt tolerance genes in the genomes of N-fixing a-proteobacteria showed that different groups of
genes could be multicopied, located on several replicons, and horizontally and / or vertically transferred and acquired.
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Plant-microbial N-fixing systems under modern conditions of global climate change are suffered from a such abiotic stress
factor as soil salinization. At the same time, knowledge about the effect of salt stress on soil bacteria is weakly known. The
mechanisms of the salt tolerance of microorganisms are quite fully studied on the model object E. coli. It has been shown that
genes involved in shock and prolonged salt expose are encoding proteins. The aim of the study was structural and
phylogenetic analysis of groups of genes responsible for salt tolerance in nitrogen-fixing representatives of a-proteobacteria,
which genomes were sequnced.

Groups of genes involved related to salt shock and prolonged salt stress were studied in the 14 strains representatives of
nitrogen-fixing a-proteobacteria: Sinorhizobium spp., Rhizobium spp., Mesorhizobium sp., Bradyrhizobium sp. And
Azorhizobium caulinodans. Groups of studied genes which are responsible for: synthesis of aquaporins (agp), potassium
accumulation (kup, kdp and trk) and its excretion (kef), responding to shock stress and for the accumulation of osmoprotectors
(tre, ots, opu / cho, pro, bet), which are important for prolonged salt stress.

It was been established that genes aqgp, kup, trk, tre, betare present in several copies in studied genomes;
genes aqp, kup, trk, kef, ots, opu, pro, bet (except for kdp and tre) are located on different replicons and they are not organized
into operons and showed different levels of amino acid sequence homology (compared to E. coli from 34 to 80%). It was
established that betB / betB2 can have orthologous copies, which were probably obtained as a result of horizontal (betC) and
vertical transfer (betABI).

N-fixing alphaproteobacteria are mutualistic symbionts and endophytes of legumes and cereals, the combination of
saprophytic and symbiotic lifestyles led to the accumulation of a large number of genes, probably of different origin, which
products have structural differences, while confirmation of their functional differences requires additional studies.

The full-genome sequencing of native strains of Sinorhizobium meliloti was done by financial support of RSF 17-16-01095, a
comparative genomic analysis of the genes was carried out by financial support of RFBR 18-04-01278.

DduoreHeTHYECKUI AHAJIN3 BEPTHKAJBHO U TOPU3OHTAIbHO HAcC/lelyeMbIX T€HOB, 0TBETCTBEHHbIX 3a
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denepanbHOE TOCYIAPCTBCHHOE OOKETHOE HAYYHOE YUpeKAcHHe Beepoccuiickuii HaydHO-UCCIeI0BaTEIbCKUIA HHCTUTYT
cenbckoxo3siicTBeHHON Mukpoouonorun (ARRIAM), Caukr-IlerepOypr, Poccusi.

Annomayun. Ananus 2enos coneycmouuugocmu 6 cenomax N-uxcupylowux o-npomeodaxmepuil, NOKA3Al, 4MoO pasHbie
2PYNNbL 2€H08 MO2IU ObiMb MHO2OKONUUHBIMU, DPACHONONCEHHLIMU HA HECKONbKUX DPENIUKOHAX, 2OPUSOHMANbHO U/Unu
8ePMUKANLHO NepeHeCeHHbIMU.

Knrueswvie cnosa: coneycmotivueocms, N-gpuxcupyrowue a-npomeodaxmepuu, (huioceHemuiecKuti aHanu3s, epynnsl 2eH08
PacturensHO-MUKPOOHBIE N-(DUKCHPYIONIHE CHCTEMbI B COBPEMEHHBIX YCIOBHSX TIIOOANPHOTO HM3MCHCHHS KIMMAara BCE Yalle
OKa3bIBAIOTCS O] BIMSHHEM aOMOTHYECKOro (hakTopa - 3acojicHHe Mo4B. BmecTe ¢ TeM, 3HaHHS O BIMSHHH COJICBOIO CTpecca
HETOCPEICTBEHHO Ha MOYBCHHbIC OakTepru GpparMeHTapHbl. MeXaHH3MBbI COJICYCTONYMBOCTH MUKPOOPTaHU3MOB JOCTATOYHO IIOJIHO
u3ydeHsl Ha MopenbHOM oObekTe E. Coli. TTokaszaHo, 3TH CHCTEMBI HMPECTABISIOT CO0Oil CHCTEMy I'€HOB, KOJUPYIOIIMX OEJKH,
y4YacTByrOLIMe B dTamnax (IIOK M JUTMTENBHBIN COJICBOM CTpecc) OTBETa Ha CONeBOM crpecc. Llenmb McciieqoBaHus 3aKIH0Yanach B
CTPYKTypHOM © (DMUIOr€HETHYECKOM aHajn3¢ TPYIIl TCHOB, BOBICYCHHBIX B (OPMHUPOBAHHE COJCYCTOMYUBOCTH, Y
a30TGUKCUPYIONIHUX NPEICTABUTENICH 0-TPOTEOOAKTEPHil, TCHOMBI KOTOPBIX CCKBCHUPOBAHBI.

HW3ydeHsl rpymibl TCHOB, BOBJCYCHHBIC B CTAIWH COJIEBOTO cTpecca (UIOK W JJINTENBHBIA CONECBOW crpecc), y 14 mrammoB —
Ipe/ICTaBUTENeH N-duxcupyrommx O-IIPOTE00AKTEPHIA: Sinorhizobium spp., Rhizobium spp., Mesorhizobium sp.,
Bradyrhizobium sp. 1 Azorhizobium caulinodans. I'pynmsl McciieIoBaHHBIX TEHOB: KOJHPYIOT aKBAIMOPHHBI (agp), CHCTEMBI
HakoruteHust (Kup, kdp mtrk) u BeimeneHus xammsi (Kef), OoTBeTCTBeHHBIC 3a OTBET HA ILIOKOBBIA CTpECC M 3a HAKOIUICHHE
ocMompoTekTopoB (tre, ots, opu, pro, bet), byHKIMOHMPYOLIKE BO BPEMS IIIUTEIFHOTO COJIEBOTO CTPEcca.

VYcranosineno, uto reHs agp, kup, trk, tre, bet mpencrasiensl B HECKOIBKHX KOMHUSX B TeHOME; TeHbI agp, kup, trk, kef, ots, opu, pro,
bet (xpome kdp u tre) pacnonoxens! Ha pasHBIX PEIUIMKOHAX, HE OPraHM30BaHbI B OMCPOHbI, HMEIOT PAa3HBIC YPOBHH T'OMOJIOTHH
AMHUHOKHCIIOTHBIX MOCHeqoBaTenbHOCTeH (1o cpaBHenuo c¢ E.colior 34 no 80%). Ilokasano, uro betB/betB2 moryr nmers
OPTOJIOTHYHBIC KOIIUH, KOTOPbIE, BEPOSITHO, OBLIM IMOJYYEHBI B pe3yibrare ropu3oHTansHoro (betC) m BepTukaspHOTO mepeHoca
(betABI).

N-dukcupyroye o-mpoTeo6akTepru ABISIFOTCS MYTYAIHCTHYCCKUMH CHMOHOHTAMH M 3HAOGHTaMu GO0OBBIX M 3JIaKOBBIX TpPaB,
coyeTaHue canpoGUTHOrO M CHMOMOTHYECKOro 00pa3a JKMU3HU IPHBEJIO K HAKOIUICHHWIO OOJBIIOrO KOJMYECTBA I'€HOB, BEPOSTHO,
Pa3IMYHOTO TPOUCXOXKACHHUS, IMPOLYKTHI KOTOPBIX HMEIOT CTPYKTYPHbIE DPa3jMyiis, B TO BpEMS KakK MOATBEPXKICHHE WX
(GYHKIIMOHAIBHBIX Pa3IHyuil TPpeOyeT HOMOJHUTEIbHBIX HCCIECOBaHUIH.

IMonHoreHOMHOE cekBeHnMpoBanue ImTamMmoB Sinorhizobium meliloti gpurancoBo mommepxano PH® 17-16-01095, cpaBHUTENbHbIMH
TCHOMHBIH aHanu3 reHoB — PODU 18-04-01278.
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