==

M3B. Capar. yH-Ta. HoB. cep. Cep. Xnmns. brionorns. Ironorns. 2018. T. 18, Bbir. 1

YK 579.8:57.063.7

KOJINEKLUSA PUSOCHEPHLIX MUKPOOPTAHU3MOB UB®PM PAH:
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Konnekuust UBOPM PAH noaepxuBaeT yHuKasbHblii GoHp, 6aktepu-
aJlbHbIX LWITaMMOB pofa Azospirillum, n3BeCTHOroO CBOMM BUOTEXHO-
NIOrUYECKUM NOTEHUMANoM. [IMHaMWyHO pa3BuMBaloLLascs CMCTEMa-
TIKa 3TOro pofia TpebyeT NPOBEPKM U YTOUYHEHWSI TAKCOHOMMYECKOTO
MONMOXEHNS M3ONATOB, XPAHSILLMXCS B KOMNEKUMU HA MPOTSKEHUU
JJTENbHOTO BPEMeHW. B peaynbtate NpOBEAEH CPaBHUTESbHbIN
aHanu3 nonHopamepHbix reHoB 16S pPHK, koTopbiii B COBOKYMHO-
CTU C MOPHONOTMYECKUMH, KYNLTYpanbHbIMKA, GU3MONOro-61oxuMm-
yeckuMn CBOMCTBaMM, a Takxe AaHHbiMu JHK-IHK rubpuamsaumm
MO3BO/N MOATBEPANUTL WK YCTAHOBUTbL BUIOBYIO MPUHAAJEXHOCTD
TECTUPYEMbIX LWTaMMOB a3ocnupuni. OB6HapyxXeHbl NpeacTaBuTeNn
2 npeanonaraembix HOBbIX BULOB 3TOM0 POAA.
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BeepeHue

Komnexmus pruzochepHbIX MUKPOOPTaHU3MOB
NB®PM PAH (akponum IBPPM; www.collection.
ibppm.ru, http://ckp-rf.ru) sBnsercs cnenuann3u-
POBaHHBIM HAyYHBIM JICTIO3UTAPUEM, ICATEILHOCTD
KOTOPOTO HAIpaBJICHA HA HAKOILUICHHUE U COXPaHCHHE
HEMATOTeHHBIX OAKTEPHid, BBIACICHHBIX TJIABHBIM
oOpa3om u3 puszochepsl pactenuit. Komnexkmnus
3aperucTpupoBaHa Bo BceMmupHoi denepanuu
koyutekuit Kyastyp (World Federation for Culture
Collections, WFCC, #975) u Bo BcemupHroM ieHTpe
JaHHBIX 0 MuKpoopranu3max (World Data Centre
for Microorganisms, WDCM, #1021).

SIIpo KOJIIEKIUHU COCTABISIET KPymHOe coOpa-
Hue Oaktepuii poxa Azospirillum, HacuuTHIBaIOIICE
B Hacrosuiee Bpems nopsaka 150 xyasryp. D10

IITAMMBI a30CHUPHILI, BBIJICIICHHBIE B OCHOBHOM
U3-TI0Jl TUKHUX W KYJIBTYpHBIX 3]IaKOB, IIPOM3pac-
tatomux B CaparoBckoi 001acTh — OIHOM U3
BEJYIIIUX PETMOHOB Poccuu Mo CeneKuu U BhIpa-
IIMBAHUIO CEIHCKOXO3IUCTBEHHBIX KYyNbTyp. EcThb
m3onsAThl u3 bpaswnmun, Uanun, Cenerana, CIIA
u DkBagopa. TUIIOBBIE MITaMMBI MPEICTaABICHBI
JIBEHAAIaThI0 U3 CEMHAAIaTH OMUCAHHBIX K Ha-
CTOSIIIEMY BPEMEHH BHOB a30CIUPHILI C BAIUIHO
OoNyOIMKOBAaHHBIMHU Ha3BaHUIMU: A. lipoferum,
A. brasilense, A. halopraeferens, A. doebereinerae,
A. oryzae, A. melinis, A. canadense, A. zeae, A. picis,
A. thiophilum, A. formosense u A. fermentarium. B
TaKMX U3BECTHBIX OMOPECYPCHBIX [IEHTPaXx, KakK, Ha-
npumep, ATCC (American Type Culture Collection,
www.lgcstandards-atcc.org) u DSMZ (Deutcsche
Sammlung von Mikroorganismen und Zellkulturen,
www.dsmz.de) oomuii Gona npeacTaBuTeNIel poaa
Azospirillum cocrapnsiet 14 u 27 ITaMMOB, U3 HUX
TUMOBBIX 3 U 6 COOTBETCTBEHHO.

Pon Azospirillum oTHOCUTCS K CEMEUCTBY
Rhodospirillaceae, Bxonsuiemy B opsiok Rhodo-
spirillales xnacca Alphaproteobacteria. O0bIYHO
MPEICTABUTEIN 3TOTO TAKCOHA — IIOIBIKHBIC TPaMO-
TpUIATEIbHBIC TAJOYKO- UM CIIUPAJICBHIIHBIC He-
cropoo0pasyronue 11a30Tpodbl, HAKAIIUBAIOIINE
rpaHyibl Mou-B-runpokcudyTupara. OCHOBHBIE
JKUPHBIE KUCIOTHI peactasieHsl C, .o, C4.03-OH,
C5.12-OH, C, 4.,3-OH/is0-C 4., C|.,07¢/C . 06¢
1 Cg.,07¢/C . ,06C; OCHOBHON JbIXaTEbHBIA XH-
HOH — Q-10. I'll-coctaB JIHK Bapsupyer ot 64 1o
71 mom. % [1-3].

Baxrepuu pona Azospirillum — oGmenpuszHan-
HBIE CTUMYJISITOPBI pOCTa pacTeHuid. OHU ABISAIOTCA
MOJICITbHBIMU OOBEKTAMH B HCCIIENOBAaHUSAX (DEeHO-
MEHa PaCTUTEIBHO-MUKPOOHOH aCcCOIMaTHBHOCTH.
B acconmanuu ¢ pacTeHUSAMU YTH OaKTEPUU IEMOH-
CTPHUPYIOT CBOIO TOJIE3HOCTH JUISI OYMCTKH TOYBBI
OT TIOJUTFOTAHTOB W MPEAOTBPAIICHUS MOYBECHHOM
apo3un [4-6]. Hambonee mupoko MpeacTaBUTEIIH
9TOTO POJla U3BECTHBI B KAa4eCTBE OMOYTOOpCHHIA,
YCHEIIHO MPUMEHSIEMbIX Ha KOMMEPUECKOM YPOBHE
B CEJILCKOM X03s1iicTBe [7]. BMecTe ¢ Tem co3manue
HOBBIX OaKTepHaIbHBIX IIPEIapaToB, B COCTABE KO-
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TOPBIX IPUCYTCTBYIOT a30 CTUPHILITBL, OCTACTCS aKTy-
AJIBHBIM T10 PSly MPUYKH. Bo-niepBhIX, U3-3a Bo3pac-
TaIOLIEro TEXHOTEHHOT0 3arpA3HEeHUs OKPYKatoLeit
cpensl, TpeOyIOMero mepexoaa Ha KOJOTHICCKU
palnMoHAIBHOE CEIbCKOE XO3SIHCTBO, M POCTa LIEH
Ha XxumMudeckue ynoopenus [8]. Bo-Bropsix, n3-3a
0CcO0EHHOCTEN B3aMMOAEHCTBUS BUIOB/IITAMMOB
A30CIUPHILI C PA3IMYHBIMU BUJAAMU pacTeHui [9].
B-Tperbux, n3-3a BIUSHAS MOYBCHHO-KIMMATHYeC-
CKUX YCIIOBHH Ha pPacTHTEIbHO-OaKTEpHUAIIbHBIC
B3aumopeiicTaus [10].

OnTrManbHBIM HCTOYHUKOM OTOOpa IepCIeK-
THUBHBIX B KaueCTBE OMOYyNOOpEHHIl MPUPOIHBIX
OITAMMOB a30CHHUPHIII (KaK W TpeACcTaBUTEICH
JIpyrux O0aKTepUaNbHBIX POJIOB), aJalTHPOBAHHBIX
K KOHKPETHBIM YCIIOBHUSIM CYILECTBOBAHUS, MOTYT
CTaTh CIICHATU3UPOBAHHBIC KOIJICKIINH, TIONOOHBIC
Halnieil, 00ObeIMHCHHbBIE B €IMHYI0 ceTh. Pabora B
9TOM HalpaBJICHUH YK€ HayaTa CUJIAaMU CIelua-
JMCTOB KOJUICKIIMHA KyNnbTyp 3amaaHoi EBpomsr u
Poccuiickoit ®@enepanuu u peann3oBaHa B BHUJE
OO0mIeeBpOTICHCKOH ceTH PU30CPEPHBIX PECYPCOB
(Pan-European Rhizosphere Network, PERN, http://
WWW.pern-brio.eu), npeaHa3HAYEeHHOU JJIs1 TIOJ-
JepKKU KaK HayYHBIX MCCIENOBAHNN MHUKpOOHOMa
pusocdepsl, Tak U TPAKTHYESCKOH OMOTEXHOJIOTHH
[11]. CoxpaHneHue u u3ydeHue OHMOpa3zHOOOpa3Hs
asocniupuiil Ha 0ase Kosutekuuum puzocdepHbIX
MHKPOOPTraHU3MOB, HHTEIPUPOBAHHONU B CETh
PERN, no3BoJUT cCHCTEMATU3UPOBATh HH()OPMAIIHIO
O CTEIEeHU MOJIE3HOCTH/HEOOXOJUMOCTH ITAMMOB
OaxTepuil U UX OTAENIbHBIX CBOMCTB I pA3TUYHbIX
BUJOB PACTEHUN U YCIOBUW OKPYXKAIOUIEH CPEIbI,
JydIille TOHUMATh B3aUMOJICHCTBHSI B CHCTEME pacTe-
HUA-0aKTEPHUH U, CIeI0BATEIbHO, IPEA0CTABUT BO3-
MOYXHOCTB YIIPAaBJICHHS arpapHBIMU YKOCHCTEMaMH.

Henp HacTosimeld pabOTHI 3aKII0YANIach B TO-
MTOJITHCHHHM TaKCOHOMHYECKH 3HAYUMBIX CBOMCTB
ITaMMOB a3ocrupuiut U3 Komteknuu puzochepHbpix
MHUKPOOPraHU3MOB pe3yJibTaTaMH aHallu3a HyKJe-
OTHJIHBIX TIOCHenoBarenbHocTel reHa 16S pPHK n
MOCJICYIOIIEeH KOPPEKTUPOBKE TAKCOHOMHYECKOTO
TIOJIOKEHHSI M30JISITOB HA OCHOBaHUM COBOKYTTHOCTH
MTOJyYCHHBIX TeHO- U (PCHOTHITHIECKIX JaHHBIX.

Martepuan n metogbl

BakrepuanbHble KyNbTYpHI pona Azospirillum,
HCTIOIB30BaHHbBIE B 3TOH pabore (Tadm. 1), Kyib-
TUBUPOBAJIM HA YAIIKAX C KAPTOPEIBLHBIM arapoM.
Brinenenne renomuoi JITHK u3 equHUIHON KOJTOHHH
OaKTepHaNbHON KyJIBTYPhI OCYIIECTBIISIIA C TIOMO-
ip10 Habopa pearenToB Genomic DNA Purification
Kit (Fermentas), ciieyst pOTOKOJTY IPOU3BOIUTEIIS.
INonuopasmepHsiii rex 16S pPHK ammnudunuposa-
i Ha repmonkiepe T100™ (Bio-Rad Laboratories,

Bronorns

CIIIA) ¢ ucnionp3zoBaHueM Habopa npaiiMepos 271
5’-AGAGTTTGATCMTGGCTCAG-3’ u 1492r:
5’-TACGGYTACCTTGTTACGACTT-3’ [12].
Peakmmonnyro cMech TOTOBWIN, IPUMEHSST HaOOP
2xPCR Master Mix (Fermentas), kak peKoMeH10-
BaHO npousBoautTeneMm. Hamuuue I P-npogykToB
OKHJIAeMOT0 pa3Mepa MpoBepsUTH deKTpodopeszom
B 0,7% arapo3HoM reiie Ha TpUC-aleTaTHOM Oydepe
B COOTBETCTBUU C pekoMeHanusmu [ 13], mpumensis
B Kau€CTBE MapKEPOB MOJICKYISAPHBIX pa3MEepOB Ha-
6op dparmentoB JJHK FastRuler™ DNA Ladder,
High Range (Fermentas). Busyanu3zanuto u a0Ky-
MEHTHUPOBAHHUE PE3YIbTATOB Telb-aIeKTpodopesa
OCYIIECTBIISUN ocpencTBoM cructeMbl BDA digital
(Biometra, I'epmanust). OnpeneneHue HyKJIeo-
TUAHOMN MOCIEeA0BaTEIbHOCTH nody4deHHbIX [II[P-
MIPOIYKTOB MPOBOIIIN B HAyYHO-ITPOU3BOJICTBEH-
Hoii Kommanuu «CuaTom (MockBa, www.syntol.ru)
Ha cekBenatope ABI 3130xl (Applied Biosystems
Inc., CIIIA) ¢ ucnons3oBanueM Habopa BigDye
Terminator v 3.1 Cycle Sequencing Kit (Applied
Biosystems Inc., CIIIA) B COOTBETCTBHH C MPO-
TOKOJIOM Mpou3BouTeINs. [loMCcK roMoIoroB u pac-
YeT BEJIMYMH TMOMapHOro CXOACTBA HYKJICOTHAHBIX
MOCJIEOBATEIFHOCTEH 3TOTO TeHa MPOBOIMIN HA
ceprepe AzBioCloud (http://www.ezbiocloud.net)
[14]. PexoHCTpyKLHMIO (PUIOTEHETUYECKHX J€PEBHEB
ocymecTBisuH ¢ momonisio MEGA 6 [15].

Hns por-rudpunuzanuu JAHK-IHK wucnons-
30BaJidi HUTPOICILIONIO3HbIe QribTphl (BA-85/20,
S&S). Meuenne JJHK (PH-ne30KkcuHYKI€OTH-
Tpudocharsl) «KHUK»-TPAHCIALNEH, HAHECEHHE
JIHK Ha GunbTphl ¥ rHOpHUIN3AIHIO TTPOBOIUIIH 110
TpaauLUHUOHHBIM MeTonukam [13, 16, 17].

Pesynbrathl 1 uX 06cyXxaeHue

[TpenBapuTenbHas HACHTU(DUKAIIS TECTHPYe-
MBIX B HACTOAIIEH padoTe TaMMOB poaa Azospiril-
lum w3 Konnexunu pu3ochepHbIX MUKPOOPTaHU3MOB
(cM. Tabm. 1) O6puTa OCymIeCTBICHA COTPYIHUKAMHU
TpyMNIbl KOJJIEKIMOHHBIX KyapTyp UBOPM, 3ano-
JKUBIIMMH OCHOBY 3TOTO YHHKAQJIBHOTO COOpaHUs
Gaxtepuii [18]. Bce mraMMbl — MHKPOA’pOQUITHL.
[To I'pamy KpacuInuCh OTPULIATEIHHO U UMEIH MPH-
CyIIHE a30CIUpPHUILIaM MOP(OJIOTHUECKUE TPU3HA-
KH: KOpOTKHe majodku (~1.0%1.5 MKM), OKpyTibie
Ha KOHIAX, CIIUPaNbHOW (POPMEI, C XapaKTePHBIM
BUHTOOOPA3HBIM JBHKEHUEM. VX KOJTOHWHU Ha
JIMArHOCTUYECKOI MallaTHO-COJIEBOH Cpejie MEeNKue
(@ 2-3 MM), cyxue, MOJNympo3padHbie, Oelnbie
UM CJIErKa PO30BBIE, MOX0XKUE HA TAKOBBIE Yy
A. lipoferum, A. brasilense n A. doebereinerae
[19]. Ha cpene ¢ KOHTO-KpacHBIM — KpacHUTEIEM,
KOTOPBIH, KaK M3BECTHO, aJICOPOUPYETCs KIeTKa-
MU TaKWX BUIOB, Kak A. brasilense, A. lipoferum,
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A. doebereinerae, A. largimobile, oHY OYEHBb MEJIKHE
(9 0,5-2 MM), ApKO-KPAaCHOTO I1IBETa, CyXOH KOHCH-
CTCHIINH, OKPYIJIbIC FIIU HETPAaBIIBHONH (HOPMBI C
BOJTHUCTBIM KpaeM, MOPIIMHUCTON MOBEPXHOCTHIO
1 00po3aaMu, PACXOMAIIUMIUCS PAJAUAIBHO U3 [CH-
Tpa kojnoHnu. Ha xaprodenbHOM arape KOJOHHUU
cpenHero pasmepa (& 2—8 mMm), oKpyIvble, MOJy-
MIPO3pavHbIe ¢ ITIOTHBIM IIEHTPOM, CHavaja Helur-
MEHTHUPOBAHHBIE, a MO3/[HEE OKPAIIMBAIOIINECS B
po3oBarthiii 1BeT. [TomoOHas MOpQOIOTHsS KOJTOHUN
Ha 3ToM cpenie npucyma A. lipoferum, A. brasilense u
A. doebereinerae [19]. Tlo ¢puznonoro-onoxummude-
CKHIM CBOWCTBaM HICHTU(HITPYEMBIC IITAMMBI OBLTH
omwxe K A. brasilense (Tabn. 2). Ho ipu 3TOM cenyer
YUUTHIBATh, YTO HA MOMEHT WACHTH(UKAIMU OBLIO
OIMHCaHO TOJBKO 4 BHJA azoctupuiit: A. brasilense,
A. lipoferum, A. halopraeferens u A. amazonense,
MOCJICJTHUIA M3 KOTOPBIX OBUT peKiaccuuImpoBaH
B Nitrospirillum amazonense [1]. Bbicokasi cTenieHb
cxoncta JIHK mrrammor SR15, SR41, SR50, SR55,
SR80, SR8, SR109 1 SR111 ¢ TUIOBBIM IITAMMOM
A. brasilense Sp7 mo3BoNMIIa OTHECTH UX K BUIY
A. brasilense (cm. Tabm. 1). Cornacno [20] AIHK-IHK
rHOpUAN3AIHS PEKOMEHIOBAHA KaK METOJI LIS OTIpe-
neneHns OakTepuil Ha ypoBHE B, a 70% ypoBEeHb
nonoOust IHK — kak ycroBHasi rpaHuIia pa3aeacHust
BHIOB. B OTCYTCTBHM 3HAUUMBIX T'C€HOTHUITHYECCKUX
JAHHBIX HICHTU(GUIIMPOBATH 0 BUIA OCTABIIMECS
ITAMMBI HE MPEJCTABISUIOCH BO3MOXKHBIM, U OHU
OBLIH OTIpeNIeNICHBI KaK Azospirillum sp.

B nacrosmee BpeMs Ha3zpena HEOOXOIMMOCTh
MIPOBEPKH TAKCOHOMHUYECKOTO ITOJIOKEHHS IITAMMOB
A30CTIHUPHILI, HA IPOTSHKEHUH JOJITOTO BPEMEHH MO/
nep>kuBaeMbIx B Kommreknnu pu3ocdepHbIX MHKpPO-
OpraHM3MOB, YTO OCOOCHHO aKTyallbHO Ha (oHe
YBEJIIMYMBIIETOCS Yncia (10 17) OMUCaHHBIX BUIOB
3TOTO pojia OaKTepUil C BAMIHO OMYOJITMKOBAHHBIMHU
Ha3BaHUsAMH [3]. 1151 9TOM 1eTU MOAXOSAIINM H 10~
CTAaTOYHO HAJEKHBIM METOIOM (XOTS M MMEIOIINM
HEKOTOPBIE OTPaHUYCHHUS) SIBIISICTCS (PUITOTCHETHYe-
CKUI1 aHAJIN3, OCHOBAHHBIN Ha CPABHCHUH TTOJTHOPA3-
MEpHBIX HyKJICOTHIHBIX TIOCIIEI0BATEIHLHOCTEH reHa
16S pPHK [14, 21].

CoracHO IPOBEICHHOMY (DHIIOTCHETHICCKOMY
aHanu3y (PUCYHOK) BCE HCCIIEyeMbIe IITaMMBI 3a-
HUMAIOT IIPOYHOE ITOJIOXKESHIE CPEIH PEICTaBUTEIICH
pona Azospirillum m TpynmupyIoTCsS C TUIOBBIM
mramMmmMoM Bupa A. brasilense. OHaKo BHyTPH 3TOTO
KJIacTepa HaOIIOmaeTCsl pa3ieicHue MTaMMOB Ha
2 cy6xnanel. OiHA U3 HUX, HAPSIy C TUIIOBBIM IITaM-
MOM BHJa, BKiIrodaeT mrTaMmbl SR15, SR41, SR50,
SR55, SR80, SR88, SR109 u SR111, xoTopsie panee
Ha OCHOBaHHH COBOKYITHOCTH MOP(OIOTHYCCKUX,
KYJIBTYPAJIbHBIX U (PU3HOIOTO-OMOXMUMHUYIECKUX
cBoiicTB, a Ttakxke nanHbix JIHK-IHK ru6pummza-
MU OBLIM OTHECEHBI K BUAY A. brasilense. B 3ty

Bronorns

xe kiamay Bounutk mrtammbel SR57, SR96, SR103,
SR108 u SRI115, Tsaroreronye K BhIMIEYKa3aHHOMY
BHJIY a30CHHUPUIII MO CBOUM (PEHOTUIIHYECKUM
npu3HakaMm. [Ipy 3TOM HYKJICOTHIIHBIC MOCJIEI0Ba-
tenbHOCTH reHa 16S pPHK Bcex atux 13 mramMmmoB
MPAKTHYECKH UIACHTUYHBI. YPOBEHb MX CXOICTBA
BBIIIIE TOPOTOBOM BETMUMHBI 98,65%, Ipe/IsI0KEeHHOM
JUTSI pa3rpaHUdeHus BUAOB MPOKapHoT [2 1] 1 ucrmons-
3yeMOil B OOHOBIIEHHOH BEpCUU 00JaYHOTO CepBUCa
EzBioCloud (http://www.ezbiocloud.net) [14], orme-
YaeTCsl TOJIBKO B OTHOIICHUH TUTIOBOTO IITaMMa BHIa
A. brasilense, cocraBisas 99,72-99,78%. Illtamm
SR105 He Tak T€CHO CBfi3aH C TUIIOBHIM LITAMMOM
A. brasilense o cpaBHEHHIO ¢ OCTAJILHBIMU TPEI-
CTaBHTEJSAMH paccMarpuBaemMoit cyOkmanbl. Ho
9Ta CBSI3b BCE PABHO HE BBIXOJIUT 3a MPECIIbl BU/A!
3HaYUMBIM ypoBeHb cxoicTBa SR105 uMeeT ToIbKO
¢ A. brasilense (98,98%). [lepeueHb BBISBICHHBIX Y
mramma SR 105 Mmophonoruueckux, KyabTypaabHbIX
1 (PU3HOJTIOTO-ONOXMMHYECKUX CBOMCTB HE TPOTHBO-
peuut pesynsraraM aHanusa resa 16S pPHK. Baxuo
MOMYEPKHYTh, YTO B TCHOME THIIOBOTO IITaMMa
A. brasilense 0OHapyXeHO HECKOJBKO KOIMH T'eHa
16S pPHK: Ha XpoMOcOMe JTOKaJIM30BaHHO 2 KOTIHH,
Ha masmugax ABSP7 pl — 3 konmu, ABSP7 p2 —
2 xorun u Ha ABSP7 p3 — 3 xonuu (NCBI, Bioproject
“Azospirillum brasilense strain: Sp7 Genome
sequencing”, Accession PRINA293508, ID 293508).
TeMm He MeHee UX CpaBHEHHE MEKIY OO0 Tocpea-
CTBOM QJITOPHTMA TOMIAPHOTO II00aIbHOTO BhIPaB-
HUBAHUsI, PEKOMEHIOBAHHOTO IS HCIIOJIb30BaHUS B
TaKCOHOMHYECKHX Ieisax [14, 21, 24], moka3siBacT
YpOBEHb cX07icTBa B auanazoHe 98,61-100%, To ecth
MPAaKTHYECKHU HE BBIXOINT 3a IPEIEITbl BHY TPUBHIIO-
BOW HOPMBI, mpeaiIoxkeHHo B [21]. OTMeueHHBIH
(bakT cornacyercs ¢ pe3ynbTaTraMy OLIEHKH H3MEH-
guBocTH reHa 16S pPHK B renomax Azospirillum
sp. B510, A. thiophilum BV-ST, A. brasilense Sp77,
A. brasilense Az39 u A. lipoferum 4B [25], coracHo
KOTOPBIM caMasi BBICOKAsi CTEIIEHb BHYTPUTCHOMHOM
IUBEPIeHIUH TeHA UMEJIO MECTO B MTOCIICTHEM CITy-
yae — 1,73%, ne npesbimas B octaibHbIX 0,90%.
OTnuyrie auana3oHa BEIUYHUH CXOJICTBA PA3IMIHBIX
xormii rena 16S pPHK B renome A. brasilense Sp77
(99,10-100%) mo cpaBHEHHWIO C aHAJOTHYHBIMH
JaHHBIMHU, MoJy4yeHHbBIMU Hamu (98,61-100%),
00BsICHACTCSI CITIOCOOOM pacueTa: aBTOPHI IUTHPYe-
MOTO HUCCIICAOBAHUS JUIsl TUX LieJIel MCTI0NIb30BaIH
3HAUEHHsI MATPHUIBl UICHTUIHOCTH, TCHEPUPYyEeMOn
B PE3yJIbTaTe MHOXKECTBCHHOTO BBHIPABHUBAHUS HY-
KJICOTHIHBIX ITOCIIeIoBaTeIbHOCTEeH. TakiM 00pa3om,
Ha OCHOBaHUHU HMMeEIONICHcs WH(GOPMAIIMA MOXHO
C/IeNaTh 3aKIIOYCHUE O MPHHAIICKHOCTH IITAMMOB
SR15,SR41, SR50, SR55, SR57, SR80, SR8, SRY6,
SR103, SR105, SR108, SR109, SR111 u SR115
BUNY A. brasilense.
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Azospirillum lipoferum NCIMB 11861(T)/229619
Azospirillum humicireducens SgZ-5(T)/CP015285
Azospirillum melinis TMCY 0552(T)/DQ022958
Azospirillum largimobile ACM 2041(T)/X90759
Azospirillum zeae N7(T)/DQ682470

Azospirillum oryzae COC8(T)/AB185396
Azospirillum doebereinerae GSF71(T)/AJ238567
Azospirillum agricola CC-HIHO38(T)/KR296799

Azospirillum thiophilum DSM 21654(T)/LAEL01000007

Azospirillum picis IMMIB Tar-3(T)/AM922283

72

99

97

100

Azospirillum canadense DS2(T)/DQ393891
Azospirillum rugosum IMMIB AFH-6(T)/AM419042
Azospirillum formosense CC-Nfb-7(T)/GU256444

100 |SR7
SR100

SR105
7;‘_r Azospirillum brasilense ATCC 49958(T)/AY 150046
100

SR15, SR41, SR50, SR55, SR57, SR80, SR88, SR96, SR103,
SR108. SR109. SR111, SR115
Azospirillum soli CC-LY788(T)/KC297124

Azospirillum fermentarium CC-LY743(T)/JX843282

100

97

Azospirillum halopraeferens DSM 3675(T)/229618
Skermanella stibiiresistens SB22(T)/HQ315828

—|j%manella aerolata 5416T-32(T)/DQ672568

Skermanella rosea M1(T)/LT545982

Skermanella xinjiangensis 10-1-101(T)/EU586202

67

74

100

Nitrospirillum iridis 'YC6995(T)/GU048666

100 I: Rhodocista pekingensis 3-p(T)/AF523824
Rhodocista centenaria SW/CP000613

Niveispirillum fermenti CC-LY736(T)/JX843283

|
0.01

Niveispirillum irakense KBC1(T)/Z29583

Eiwispirillum cyanobacteriorum TH16(T)/KJ862840

100

Dongia mobilis CGMCC 1.7660(T)/jgi. 1076222

@unorpamma monstoB SR7, SR15, SR41, SR50, SR55, SR57, SR80, SR88, SR96, SR100,SR103, SR105, SR108, SR109,
SR111 u SR115, ocHOBaHHasi Ha CpaBHCHUH HYKJICOTHIIHBIX MocienoBarenbHoctei rera 16S pPHK. s moctpoerus ¢uio-
rpaMMBbI HCIIOJIB30BaH METOJ O0BEIMHEHUS coceeii [22], Ut pacdeTa SBOMIOIMOHHBIX PACCTOSHHN — TpeXmapaMeTpryecKast
mozens Tamypsr [23] ¢ ydeToM HEpaBHOMEPHOCTH CKOPOCTEH 3aMeH B IOCIIEI0BATEIBHOCTSX, CIEAYIOIINX TaMMa-pacipee-
JICHUIO. YKa3aHbl 3HAYECHHS CTATUCTUYECKOM TOCTOBEPHOCTH Mopsiaka BeTsieHus (Oyrerpan tect) 1 1000 anprepHaTHBHBIX
nepeBbeB (>50%). Homepa mocnenoBarenbHocteit B GenBank mpuBeneHbl mocsie Ha3BaHuii mTaMMoB. MaciTad: ofHa 3aMeHa

Ha kaxJpie 100 HyKII€OTHI0B

OtaenbHyto cyOKany B kiactepe A. brasilense
dbopmupyror mramMmmbl SR7 u SR100. Heemorps
Ha TO YTO yKAa3aHHBIC MITAMMbI (BHIOTCHETUICCKU
Onu3Ku BULY A. brasilense v MO BBISIBICHHBIM (e-
HOTHUIIUYECKHUM MPU3HAKAM HE OTIIMYAIOTCS OT €ro
TUMHWYHBIX MPEICTABUTENCH, OHU, BEPOSITHO, HE
MIpUHAIJIEKAT ITOMY TakcoHy. Ha 3To yka3eiBaroT
pe3yJIbTaThI, TOJYUYCHHBIC C MPUMEHEHUEM JIBYX
KJIACCUYECKHUX MOAXOJ0B OIPEACICHUS T'PaHUL

Bronorns

MPOKAPUOTUYECKOTO BHJA, HCIOIb3yEeMBIX B CO-
BPEMEHHON TAKCOHOMUH, — AHAJIN3a HYKIICOTHIHBIX
nocnenoBarenbHocTeld rena 16S pPHK u JJHK-IHK
rubpuau3anuu. Tak, HAUIydIee CXOJCTBO MO TeHY
16S pPHK SR7 u SR100 nmoka3pIBaloT ¢ TUIIOBBIM
mraMMoM A. brasilense: 98,22 u 98,25% cooTBeT-
CTBEHHO, YTO HAXOJHUTCS HIKE BHJIOBOTO MOpPOTa
otceueHus: B 98,65% cormacuo [21]. AHK-IHK
romoaorusg SR7 u SR100 B OTHOIIEHHUH THIIOBOTO
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mramMma A. brasilense cocraBuna 25 u 18% coot-
BETCTBEHHO, B TO BPEMsI KaKk K OJHOMY BHUJY, KaK
MIPaBHJIO, OTHOCST INTAMMbI, UMCIOIINE HE MEHEe
70% cxoxnctBa [20]. YunTsiBast JaHHbIE IEPEKPECT-
noii JIHK-JIHK rubpuan3zanuu, COriaCHO KOTOPBIM
SR7 u SR100 o6manarot 56% ypoBHEM TOMOJIOTHH,
yKa3aHHbIC IITAMMBbI, BEPOSITHO, SIBISIOTCS TPE/I-
CTaBUTENSIMH pa3HbIX BUIOB. Takum oOpazom,
MpEeCTaBICHHbBIC PE3yIbTaThl JAIOT OCHOBAaHHUE
paccmarpuBath SR7 u SR100 B kauecTBe mpeTeH-
JICHTOB Ha BBIJICJICHUE B HOBBIC BUIBI BHYTPH poOja
Azospirillum. OkoHYaTeNbHOE pPEIICHHE 10 STOMY
BOIIPOCY MOXET OBITh CAENaHO TOJBKO B pamMKax
TaK Ha3bIBAEMOTO «ITOTH(Aa3HOTO» TTOIX0/a, TO €CTh
MOJIYYUB KOMIIJIEKC TAKCOHOMHYECKH 3HAYMMBIX
XapaKTePUCTHK, MO3BOJSIOUINX OTIMYATh MPEAIO-
JaraeMble HOBBIC BHJBI APYT OT JpyTra W OT paHee
OMHCAHHBIX BUIOB a30CIHUPHUILT HA YPOBHE T€HO- U
(eHOTHIA, @ TAK)KE IMOIOIHUB KAXKIBIH U3 TaKUX
TaKCOHOB HECKOJIbKMMH HE3aBHCHUMO BBIJICIICHHBIMHU
npencTaBuTensiMu [26].

3aknioyeHume

TakcoHoMHMuECKas XapaKTepucTuka 16 mram-
MOB a30CIMPUILI, MOAJeP)KUBaeMbIX B Komnekuun
pu3ochepHBIX MHKPOOPTAaHU3MOB, JOIMOJHCHA
pe3ynbTaraMy aHalu3a HYKJICOTHIHBIX MOCIEN0-
BarenbHOCTEeW TeHa 16S pPHK. C yderom coBo-
KYITHOCTH TOJYYCHHBIX JIaHHBIX MOATBEPKICHA
npuHaiexxnoctb SR15, SR41, SR50, SRSS,
SR80, SR88, SR109, SR111 x Buny 4. brasilense.
OcymectpiieHa BugoBas nuddepennuanus (10
A. brasilense) HeCKOIBKUX IITaMMOB Azospirillum sp.:
SR57, SR96, SR103, SR105, SR108 u SR115.
[IpeacraBneHbl CBUAETEILCTBA BOZMOXKHOW MPH-
Hauiexxaoctu mraMMoB SR7 u SR100 kK HOBBIM
BHUJIaM pona Azospirillum, Ho GIU3KOPOJCTBEHHBIM
A. brasilense.
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The IBPPM Collection maintains unique pool of bacterial strains
related to Azospirillum genus, notable for its biotechnological po-
tential. Progressively developing systematics of this genus requires
checking and clarifying the taxonomic position for long-term stored
isolates in the collection. Consequently, the species membership was
confirmed or defined in the tested Azospirillum strains using a com-
parative analysis of their full-length 16S rRNA genes combined with
morphological, cultural, physiological and biochemical properties, as
well as DNA-DNA hybridization data. Members of two proposed new
Azospirillum species were found.

Key words: Azospirillum, 16S rRNA gene, DNA-DNA hybridization.
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