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AHHOTALIUA

Bypas 6akTepuanbHasg THUJIb Bilarajuila JuUcTa 3Jja-
KOBBIX KYJIBTYD — 6aKkTepuajibHOe 3a60eBaHMe, KO-
TOPOMY I10JIBEP)KEHBI ITOCEBHI TIIEHUIBI, pUCa, Ky-
Kypy3bl U COPTO MTPaKTUUYECKU BO BCEX PETUOHAX, TIe
X BBIPALIUBAIOT. Bo36ynuTesieM SABIsSeTCS GaKTepUs
Buma Pseudomonas fuscovaginae (ex Tanii, Miyajima and
Akita, 1976) Miyajima, Tanii and Akita (1983), ume-
ouas KapaHTUHHBINA CTATyC IJIS PSAia CTPaH, KOTO-
pble UMIIOPTUPYIOT IieHUlly u3 Poccuu. [lyig Toro
4TOOBI YAYUYLIIUTD MIPOLeCC AUATHOCTUKYU 6aKTepuu
Pseudomonas fuscovaginae B GUTOCAaHUTAPHBIX Jab0-
paTopusax, TpebyeTcsa pa3paboTka MeToma U30JIIUU
KyJIbTYPhl U3 CEMSH IIIEHUIIbI. B ucciaemoBaHUMN
pacTUTeNbHbIE YKCTPAKTHI MIIEHUIbI, [T0JyYeHHbBIE
B pe3yJsibTaTe MPo60IOITOTOBKY, MHOKYJIMPOBAJIY CyC-
neH3usMu P, fuscovaginae B pa3jinuvdHbIX KOHIIEHTPA-
UAX U BbICEBAJIU Ha NTUTATEJbHYI0 cpeny R2A. KoJso-
Huu P, fuscovaginae, BBIPOCIIYE Ha YalllKaX CO Cpenoi
R2A, TeCcTHPOBAJIU METO/IOM MOJIMMEPA3HOU IIeTTHOMU
peakuuu B pexuMme peanbHoro Bpemenu ([ILIP-PB),
4TO6BI YCTAHOBUTH 3aBUCUMOCTD IIOPOT'OBOTO IIUKJIA
OT KOHIleHTpauuu 6akTepuu B mmpobe. YcTaHOBIE-
HO, 4TO M30Jasa1us P. fuscovaginae BO3MOXHA B CJIydyae
cozlepKaHusg B Ipobe 6aKkTepuu B KOHIIEHTPAIUU
1 *10* KOE/MJ 1 BbILIIE, YTO COOTBETCTBYET IIOPOTO-
BoMy nukiy duyopecrenunu (Ct) 32,0 Ha amMudu-
KaTope «JTmpaim 5M6» (000 «JHK-TexHOJIOTUSI»,
Poccus) u (Ct) 31,5 ma ammiauguxarope CFX (Bio-Rad,
CIIIA) mpu ucroyib3oBaHuM Habopa «Pseudomonas fus-
covaginae-PB» (000 «CunToJ», Poccust). [ToceB cieny-
€T BBITIOJTHATh MCTOLIAIOIINM CII0CO00M Ha cpely R2A,
UCTI0/Ib3Ys 20 MKJI KOHIIEHTPUPOBAHHOU BBITSKKY Ce-
MSIH, ¥ OCYIIECTBJISITb TTOUCK KOJIOHUHU P, fuscovaginae
crycTs 3—7 CyTOK ITOCJie TToceBa. ITa MeTOAMKA PeKo-
MeH/IOBaHa JIJIsl IPOBEeAeHUS UCCIeJOBAaHUM B J1a60-
paTopusix B obnacTu GUTOCAHUTAPUU U KapaHTUHA
pacTeHun.
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ABSTRACT

Sheath brown rot is a bacterial disease affecting wheat,
rice, corn and sorghum in almost all regions where
they are grown. The causative agent is a bacterium of
the species Pseudomonas fuscovaginae (ex Tanii, Miyaji-
ma and Akita, 1976) Miyajima, Tanii and Akita (1983),
of quarantine status for some countries importing Rus-
sian wheat. To enhance the diagnosis of the bacterium
Pseudomonas fuscovaginae in phytosanitary laboratories,
the development of a method for isolating a culture
from wheat seeds is required. In the study, wheat
plant extracts obtained as a result of sample prepara-
tion were inoculated with P, fuscovaginae suspensions in
various concentrations and sown on R2A nutrient me-
dium. P, fuscovaginae colonies grown on plates with R2A
medium were tested by real-time polymerase chain re-
action (RT-PCR) to determine the dependence of the
threshold cycle on the bacteria concentration in the
sample. It was determined that P, fuscovaginae isolation
is possible if the sample contains bacteria in concen-
tration 1 * 10* CFU/ml and higher, which corresponds
to a threshold fluorescence cycle (Ct) of 32.0 on the
DTprime 5M6 cycler (DNA-Technology, Russia) and
(Ct) 31.5 on the CFX cycler (Bio-Rad, USA) when us-
ing the “Pseudomonas fuscovaginae-RT” Kit (Syntol, Rus-
sia). Sowing should be done in a depleting manner on
R2A medium using 20 pl of concentrated seed extract
and searching for colonies P, fuscovaginae 3—7 days after
sowing. This technique is recommended for conduct-
ing research in laboratories in the field of phytosani-
tary and plant protection.
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Knroueeviecnosa. PuTocaHUTAPUSA, MOJIEKYIIIPHO-
reHeTu4YeCcKre MeToAbl, AuarHoctuka, [11IP, KyabTy-
paibHO-MOpQoOJIoTUUeCKre MeTOAbl, Mopdoorus
GaKTepUaJIbHBIX KOJOHUMU, MINEHUIa, MOTEeHIINAJb-
HBI y11ep6 cesbCKOX0351UCTBEHHOM ITPOAYKIIN.

BBEJEHUE

030ymuTenb Oypoit 6GaKTepuasbHOMN
THUJIYM BJIarajiUila JIMCTA 3JIaKOBBIX
KynbTyp Pseudomonas fuscovaginae
(ex Tanii, Miyajima and Akita, 1976)
Miyajima, Tanii and Akita (1983) pe-
ryaupyercs GUTOCAaHUTAPHBIMU TPE-
60BaHUSIMM CTPaH — WMIIOPTEPORB
nmeHunbl. Eruner u ITakucrtad uM-
TMOPTUPYIOT 3€PHO U TIPEIbSABISIOT TPEGOBAHUS K CO-
CTOSTHUIO BBO3UMOU NpoAyKuuu. OGHUM U3 BaXKHBIX
TPebOBAHUU ABJIIETCS OTCYTCTBUE B MMAPTUIX 3€pHA
Bo30yzuTens Oypoil 6akTeprajbHOW THWUJIM BJara-
JIVIITA JIMCTA 3JIAKOBBIX KYJIbTYpP Pseudomonas fuscova-
ginae. B 3T cTpaHbl, M0 JaHHBIM PemepasibHOU To-
cymapcTBeHHOM MHMOpPMaIUOHHOU ciy)0bl (PIUC)
«Apryc-durto», B 2022 r. Poccusa skcriopruposasa
6,6 MJIH TOHH meHuIbl (PIr'vic, 2023).
O Pseudomonas fuscovaginae BIiepBble COOOILIN-
JIV KaK 0 Bo36ymuTesie 6ypoil 6aKTepuasbHOU THUIN
BJlarajiula JiucTa puca B 1976 r. Ha ceBepe ANoHUU.
B manbHelieM 6aKTePUI0 BBIAESIN U3 PAaCTeHUN
KyKypy3bl (Zea mays), copro (Sorghum bicolor) n tie-
guusl (Triticum aestivum) ¢ TAIUYHBIMYU CUMIITOMaMU
Oypoli THWJIY Barajuiia ucTa. Baktepus kinaccudu-
LMpyeTcs B IpefiesiaxX [apcTBa 6akTepui, Tuma Pro-
teobacteria, kjtacca Gammaproteobacteria, oTpsama
Pseudomonadales, cemeticTBa Pseudomonadaceae,
pona Pseudomonas, Buma Pseudomonas fuscovaginae. Bax-
Tepus SABJISETCSI IPAMOTPUIIATEIbHON, He 06pasyeT
CIIOPBI, KIETKA UMEIOT (DOPMY TTaJIOUeK ¢ 3aKPyTIIeH-
HBIMM KOHIIamMu, pa3MepoM 0,5-0,8 x 2,0-3,5 MKM.
KyeTku pacrosararoTcs OOLUHOYKE UK IapaMy,
TIOJIBVXXHBI, JBUTATeJIbHAas CII0OCO6HOCTHL 06yCI0BIIN-
BaeTCs HAJWYMEM OT OJTHOTO J0 YeThIPeX MOJIIPHBIX
KTYTUKOB. O6pasyeT Ha MUTATEJIbHOM arape 6ejibie
WJIY CBETJIO-KOPUYHEBBIE TTOJYIIPO3PaYHBIE TJIaJIKUE
GJieCcTsII e TPUTIOIHSATHIE KOJIOHUY C POBHBIM Kpaew,
ouaMeTp KOTOPBIX Ha 4—5-e CyTKU KYJIbTUBUPOBAHU A
cocraBisger 3—-5 MM (Gonzalez et al., 2017).
OCHOBHBIM CII0CO60M pacrnpocTpaHeHus P, fusco-
vaginae IBISIOTCS WHPUIIMPOBaHHBIE ceMeHa (Tam-
bong, 2022). Yalie BCero IMPOPOCTKY U3 TAKUX CEMSTH
norubator. P, fuscovaginae criocobHa KOJIOHU3UPOBATH
BCe pacTeHue Kak s3HA0GUT. ECJI TPOPOCTOK BBIKU-
BaeT, P, fuscovaginae HaXoAWTCS B SIIU(PUTHOM COCTOS-
HUU J0 CTaAuU BBIXOMA B TPyOKy. Ha aTo¥ cTamuu
IIPOUCXOUT 3apakeHHe KOJioca, YTO BIIOCIELCTBUU
MIPUBOAUT K 06pa30BaHUIO0 3apPaKeHHBIX CEMSIH WU
CTEePUJIbHBIX KOJIOCKOB. Pacripoctpanenue P, fuscovagi-
nae MOKET BbI3bIBaTh CEPbE3HbIE DKOHOMUUECKYE T10-
TEePU B PACTEHWEBOJCTBE M3-3a YXYIIIEHUS KauecTBa
MIPOAYKIIMY Y CHU)KEHUS YPOXKAWHOCTU TIIIEHUIIBI.
BosneticTBue P, fuscovaginae Ha ypoXXaHOCTb CEJILCKO-
X03IUCTBEHHBIX KYJIbTYP CBSI3aHO C TEM, YTO BbI3bIBa-
€T CTEPUJIbHOCTH 3€PHA U BJIUSIET HA €T0 KAUeCTBO. ITO

Key words. Phytosanitary, molecular genetic
methods, diagnosis, PCR, cultural and morphological
methods, morphology of bacterial colonies, wheat, po-
tential damage to agricultural products.

INTRODUCTION

heath brown rot pathogen Pseudomonas fusco-

vaginae (ex Tanii, Miyajima and Akita, 1976)

Miyajima, Tanii and Akita (1983) is regu-

lated by the phytosanitary requirements of

wheat importing countries. Egypt and Paki-
stan import grain and have requirements for the con-
dition of imported products. One of the important re-
quirements is the absence of Pseudomonas fuscovaginae
in grain batches. According to the Federal State In-
formation Service (FSIS) Argus-Fito, Russia exported
6.6 million tons of wheat in 2022 to these countries
(FSIS, 2023).

Pseudomonas fuscovaginae was first reported as the
pathogen of rice sheath brown rot in 1976 in the north
of Japan. Later, the bacterium was isolated from maize
(Zea mays), sorghum (Sorghum bicolor) and wheat (Triti-
cum aestivum) with typical symptoms of sheath brown
rot. The bacterium is classified within the kingdom
Bacteria, phylum Proteobacteria, class Gammapro-
teobacteria, order Pseudomonadales, family Pseudo-
monadaceae, genus Pseudomonas, species Pseudomo-
nas fuscovaginae. The bacterium is gram-negative, does
not form spores, the cells have the shape of rods with
rounded ends, measuring 0.5-0.8 x 2.0-3.5 um. The
cells are located singly or in pairs, are mobile, and their
motor ability is determined by the presence of one to
four polar flagella. Forms on nutrient agar white or light
brown translucent smooth shiny raised colonies with a
smooth edge, the diameter of which on the 4"-5™" day
of cultivation is 3—5 mm (Gonzéalez et al., 2017).

One of the main pathways for P. fuscovaginae are
infected seeds (Tambong, 2022). Most often, seedlings
from such seeds die. P. fuscovaginae is capable of colo-
nizing the entire plant as an endophyte. If the seedling
survives, P, fuscovaginae is in an epiphytic state until the
stage of eruption into a tube. At this stage, infection of
the ear occurs, which subsequently leads to the forma-
tion of infected seeds or sterile spikelets. The spread-
ing of P, fuscovaginae can cause serious economic loss-
es in crop production due to deterioration in product
quality and reduced wheat yields. The influence of
P, fuscovaginae on crop yields is due to the fact that it
causes grain sterility and affects its quality. This is ex-
pressed in unfilled grain and spotting. All of the above
has a negative impact on the subsequent use of grain
as seed material (Cottyn, 2003). Due to the high preva-
lence of the bacterium, rice yield losses were up to 58%
in Japan (Jaunet et al., 1996), 72.2% in Indonesia and
100% in Madagascar (Razak et al., 2009). P, fuscovagi-
nae is capable of causing sheath brown rot on wheat,
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BBIPAQ)KEHO B HE3ATIOJTHEHHOCTHY 3€PHA U IITHUCTOCTH.
Bce BbINIENIEPEYNCIEHHOE OKa3bIBAET HETaTUBHOE
BIUSHYE HA TOCJEYIoNee UCIIOJNb30BaHNE 3epHA
B KauecTBe ceMeHHOro marepuaJjia (Cottyn, 2003).
/13-3a BBICOKOM PacIpOCTPaHEHHOCTY 6aKTEPUHU TIOTE-
pu yporkas prca cocTaBusm 1o 58% B Anonuu (Jaunet
et al., 1996), 72,2% B MHmoHe3un u 100% Ha Maga-
rackape (Razak et al., 2009). P. fuscovaginae criocobHa
BBI3BIBATH OyPYI0 6aKTEPUAIBHYIO THUJIb BJIaraJInina
JIUCTA Ha PACTEHUIX TIIEHUIbI, KYKyPy3bl, COPTO
u puca (Patel et al., 2012). OHa pacIIpocTpaHUIACh
NpakTUYeCKyd BO BCEX PeruoHax, rie BbIpallllBa-
0T PUC, a TaKXKe 3aperucTpupoBaHa Ha PUIUIIIHU-
Hax, B UHOoHe3uu, Hemnane, Kutae u Mpase. C 11eJ1b10
KOHTPOJISA 32 (DUTOCAHUTAPHBIM COCTOTHUEM 3epHa
Heo6X0oMO TPOBOAUTH JIa60PATOPHYIO AUATHOCTH-
Ky P00 KaXK[IO¥ MapTUM. ITO MMO3BOJISIET BHISIBUTH
HaJimuue 6ypoii 6aKTepuaJbHOM THUJIW BJIarajuina
JIVCTA 3JIaKOBBIX KYJIBTYP. BbIsIBIIeHNE U UAEHTUDU-
Kaius Bo36yauTesiei 6aKTepro30B TPebyoT mpuMe-
HEHUS CIelUaJbHbIX HOPMATUBHBIX JOKYMEHTOB,
periaMeHTUPYIOIIYX ITPOIlece JJabopaTOPHOTO UCCe-
IoBaHUs. HOopMaTUBHbBIE JOKYMEHTHI 10 BbISIBJIEHUIO
u upeHtTuduranum P, fuscovaginae n3 3epHa MIIEHUTTbI
He pa3paboTaHBbl.

B Hay4YHBIX MyOJIUKAIIUAX OTTMCAHBI CJIyYau BbI-
aBieHus P. fuscovaginae B 60JIbHBIX PACTEHUSIX PUCA.
[TyTeM CMBIBOB C 3apaKE€HHbBIX PACTEHUN U KYJIbTU-
BUPOBaHUS Ha MOJIyCeJeKTUBHOU cpene (KBS), ocHO-
BaHHOU Ha Momudukanuu cpexnbl King B ¢ mo6asie-
HUEeM Ka3aMUHOBBIX KMCJIOT U IISITU aHTUOGUOTUKOB
(Rott et al., 1989), yueHBIM yIaJioCh BbIIEIUTDH YMCTYIO
KYJIbTYPY BO36ynuTess 6ypoi 6aKTepruaabHON THUIN
BJIATAJIMINA JINCTA MIIeHUIbl. BakTepus 6bl1a uieH-
TudUIIPOBaHA C TOMOIIBIO MMOJM(Aa3HOTO MOIX0/1a,
coueTalIlero ouoxuMuyueckue, pusnosorundecKkue
1 HeHOTUIIMYEeCKUe TECThI, aHAJIU3 ITATOTEHHOCTH,
WUMMYHOJVUATrHOCTUKY Y MOJIEKYJISPHYO TUaTHOCTU-
Ky C UCIIOJIb30BAHUEM CIlelU(pUIEeCKUX TpaliMepoB
(Gonzalez et al., 2017).

Ins Toro uTo6bl 3pheKTUBHO IPUMEHSATH METOT,
UB0JIIIIUY KYJbTYPbI, HEOOXOJUMO YCTAaHOBUTD KPU-
Tepuii ero mpuMeHUMOCTU. OH OCHOBBIBAETCS Ha Te-
ctupoBanuu o6paszo JJHK meTomom ILIP-PB c riocye-
IYIOUAM YCTAHOBJIEHUEM 3aBUCUMOCTHU ITIOPOTOBOTO
IIUKJIA OT KOHIIEHTPpAIuy 6aKTepUHU B ITpobe.

Llesnbio HacTos el paboThI IBJIsSIach pa3paboTka
MEeTOo/a U30JISLIVY KyJIbTYPbI Pseudomonas fuscovaginae
W3 CeMSH IIIEeHUIbl ¥ YCTAaHOBJIEHNE KPUTEPUS €T0
MIPUMEHUMOCTH.

MATEPUAJIbBI U METO/IbI

MaTepuasoM Ucciief0BaHUS ObLII0 3€PHO IIIEHUILBI,
cBobonHoe oT P, fuscovaginae, u utamm 0335 P, fuscova-
ginae n3 kosanekiuu ®I'BY «BHUNKP», VccienoBanue
POBOAUIU B UiOHe 2023 T.

[Tpo6oIoAroOTOBKY BBITIOHSJIU TI0 YK€ OIITUMU-
3UPOBAHHON METOJUKeE, KOTOPas 3aKJIvajach B 3a-
MauuBaHUU JabopaTopHOU NPo6bI MITeHUIIbl B (hoc-
(atHOo-conmeBoM Gydhepe, 06paboTKe Ha JIOITATOYHOM
TOMOTeHM3aTope U 2-3TallHOM LIeHTPU(PYTUPOBaHUNU
MOJIyueHHOU mpo6bl (MyBUHTH U 1p., 2022). PacTu-
TeJIbHbIEe DKCTPAKThI NHOKYJIUPOBAIN CYyCIIEH3UIMU
P, fuscovaginae.

Jlng IpUroTOBJIEHUS CyCIIEH3UU MCII0JIb30Ba-
JIU 2-CyTOYHYIO KynbTypy P, fuscovaginae. [Iyis moceBa

corn, sorghum and rice plants (Patel et al., 2012). It
has spread to almost all rice-growing regions and has
also been reported in the Philippines, Indonesia, Ne-
pal, China and Iran. In order to control the phytosani-
tary condition of grain, it is necessary to carry out labo-
ratory diagnosis of samples of each batch. This makes
it possible to detect the presence of sheath brown rot
of cereal crops. Detection and identification of patho-
gens of bacteriosis require the use of special regulato-
ry documents for the process of laboratory research.
Regulatory documents on detection and identification
of P, fuscovaginae from wheat grain are not developed.

Scientific publications describe cases of P. fus-
covaginae detection in diseased rice plants. By means
of washings from infected plants and cultivation on
a semi-selective medium (KBS), based on a modifica-
tion of King B medium with the addition of casami-
no acids and five antibiotics (Rott et al., 1989), scien-
tists were able to isolate a pure culture of the causative
agent of wheat leaf sheath brown rot. The bacterium
was identified using a polyphasic approach combining
biochemical, physiological and phenotypic tests, patho-
genicity assays, immunodiagnostics and molecular di-
agnostics using specific primers (Gonzalez et al., 2017).

In order to effectively apply the culture isolation
method, it is necessary to establish a criterion for its
applicability. It is based on testing DNA images using
RT-PCR followed by establishing the dependence of the
threshold cycle on the concentration of bacteria in the
sample.

The purpose of this work was to develop a method
for isolating the Pseudomonas fuscovaginae culture from
wheat seeds and establishing a criterion for its appli-
cability.

MATERIALS AND METHODS

The research material was wheat grain free from
P, fuscovaginae, and strain 0335 P, fuscovaginae from the
collection of FGBU “VNIIKR”. The study was conduct-
ed in June 2023.

Sample preparation was carried out according
to an already optimized method, which consisted of
soaking a laboratory wheat sample in phosphate-buf-
fered saline, processing on a paddle homogenizer and
2-stage centrifugation of the resulting sample (Muvingi
et al., 2022). Plant extracts were inoculated with P, fus-
covaginae suspensions.

A 2-day culture was used to prepare P, fuscovaginae
suspensions. For inoculation, we used ready-made R2A
medium (HiMedia, India) with the addition of 5 g of agar
per 1 liter of medium. Bacterial suspensions were pre-
pared in 1.5 ml microtubes using sterile distilled water.
The prepared bacterial suspensions were immediately
used to infect laboratory samples of wheat seeds.

The concentration of bacteria in the prepared sus-
pensions was determined by the Koch method (Fedo-
renko, Zemlyanskaya, 2015), by sowing 50 pul by stretch-
ing onto 4 Petri dishes using a Drigalsky spatula. We
used 3, 4, 5 and 6 dilutions of P, fuscovaginae pure cul-
ture in sterile distilled water. Colonies were counted after
7 days of incubation of the plates at 25 °C in an incubator.
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MIPUMEHSIN TOTOBYI0 cpeny R2A (HiMedia, ugus)
c nobaBjeHueM 5 r arapa Ha 1 J cpezpbl. CycrieH3uu
0aKTepuy TOTOBUJIM B MUKPOIIPOOHUPKAX 00 bEMOM
1,5 MJI, UCII0JIBb3Y4 CTEPUJIBHYIO JUCTUILIIUPOBAHHY IO
Bony. IlpuroToB/ieHHbIe GaKTepUaJbHbIe CyCIIeH3UU
cpasy NMPUMEHSIN IJs 3apakeHus J1abopaTOPHBIX
P06 CEMSH TTIIEHUIIBI.

KoH1leHTpalnio 6aKkTepuii B IPUTOTOBJIEHHBIX
cycrneH3usx onpenensnu Mmetogom Koxa (©emopeHKo,
3emiugaHckas, 2015), BpiceBasg C IIOMOIIBIO IITATENS
Jpuranabckoro no 50 MKJI pacTsoKeHUEM Ha 4 4yalllku
Iletpu. Vicmonb3oBanu 3, 4, 5 11 6-€ pa3BeleHUsI YMCTOH
KyJnbTYPHI P, fuscovaginae B CTEPUIIBHON OUCTUILINPO-
BaHHOU Boze. KOTOHUU MOICUUTHIBAJIU CITYCTS 7 CY-
TOK MHKYOMPOBaHMS valek rpu 25 °C B ©HKy6aTope.

B npo6upKy C 3KCTPAKTOM CEMSIH IIIEHUIbI I0-
6aBigny 6aKTepuaJbHyI0 cyclieH3ui0 10-KpaTHBIX
pasBelleHUH. B KauecTBe OTPUIIATEIBHOTO KOHTPO-
JIST UCIIOJIb30BAJIV He3aPaXKeHHYI aHAJIUTUUECKYIO
npoby ceMsaH. [ToceB MPOBOAUIU C TIOMOIIbIO IITa-
Tessd JpurajibCcKoro Ha yamky [1eTpu co cpemoi R2A
110 20 MKJI SKCTPaKTa C pacTs)KeHVeM Ha 4 YalllKu.

Ha 10-# geHb 1mocJjie rmoceBa IMIPOBOJWIIN CKPU-
HUHT aHAJUTUYECKUX NPO6 U KOJOHUU METOIOM
TILIP. s aToro Beigensanu JHK copbIIMOHHBIM Me-
TOZIOM C IIOMOIIbI0 Habopa «dutoCop6» («CHUHTOJI»,
Poccus), ncnosbays 200 MKJT KaXKI0M aHAJIUTUIECKON
MPOO6BI B 3-KPaTHOYM MOBTOPHOCTH, a Takxke 200 MKJI
3, 4 u 5-T0 pa3BefeHUl 6aKTepUaTbHbIX CYCTI€H3UN
B AVCTWJUIMPOBAHHOU BoZe. JMarHOCTUKY TOJyYeH-
Ho¥ JHK Ha Hajgu4dve 1eJieBol 6aKTepuu IMPOBOLUIN
C UCTIOJIb30BaHMEM KOMMepueckoro Habopa «Pseudo-
monas fuscovaginae-PB» («CuHTOM», Poccus). B pa6ote

Ta6a. 1. ITapaMeTpbl aMILIN(PUKAITAU
nasa IIIP-PB Ha6opoM
«Pseudomonas fuscovaginae-PB»

Table 1. Amplification parameters
for RT-PCR kit “Pseudomonas fuscovaginae-RT”

IHuka IloBTOpPHI Bpemsa Temmeparypa, °C
Cycle Replicates Time Temperature, °C
1 1 05:00 95

00:15 95
2 45

00:40 60

A bacterial suspension of 10-fold dilutions was
added to test tubes with wheat seed extract. An uncon-
taminated analytical seed sample was used as a nega-
tive control. Sowing was carried out using a Drigalski
spatula on Petri dishes with R2A medium, 20 ul of ex-
tract, stretched into 4 dishes.

On the 10" day after sowing, analytical samples
and colonies were screened using PCR. To do this,
DNA was isolated by the sorption method using the
“FitoSorb” kit (Synthol, Russia), using 200 ul of each
analytical sample in 3 replicates, as well as 200 ul of
3, 4 and 5 dilutions of bacterial suspensions in dis-
tilled water. Diagnosis of the obtained DNA for the
presence of the target bacterium was carried out us-
ing the “Pseudomonas fuscovaginae-RT” commercial kit
(Synthol, Russia). The detection amplifier “DTprime
5M6” (DNA-Technology, Russia) was used in the work.
The total volume of the working mixture in the test
tube is 25 pl. The amplification program is present-
ed in Table 1.

Ta6J1. 2. Pe3yJIbTaT TecTHpoBaHuA 06pa31oB JHK, BeIZieJIEHHOI 13 3apasKeHHbIX
AQHAJUTHUYECKHX P06 M GaKTEPUAJIbHBIX CyCIIeH3Uii

Table 2. The result of testing DNA samples isolated from contaminated analytical samples

and bacterial suspensions

O6pazen Sample KoHuieHTpauusa, Cpenuee 3HaueHue Ct
KOE /M no kaHaixy FAM
Passenenue IIoBTOpHOCTH Pesyabrar Concentration, Average Ct value
Dilution Replicate Ct, FAM Ct, HEX Result CFU/ml over FAM channel
1 38,6 33,1 + 1*10*
6’ 2 = 33,1 = 1*10! 39,6 £0,95
8 40,5 2.9 + 1*10!
1 37,0 32,5 + 1,8*10?
5 2 38,0 33,1 + 1,8*%10? 37,2+0,44
3 36,5 32,8 + 1,8 102
1 34,2 32,7 + 2,3*10°
4 2 34,4 32,8 + 2,3%10° 34,3 £ 0,07
8 34,4 32,7 + 2,3%10°
1 32,9 32,5 + 1*10*
3 2 33,2 32,6 + 1*10* 33+0,23
3 32,9 32,6 + 1*104
ITIKO PCS 22,4 30,1 + 10° 22,4

MpumeuaHue: Ct — noporosbin unkn MNUP; FAM — kaHan getekunn cneundmkm MLP;
HEX — kaHan geTekuny BHYTPEHHENO NONIOXUTENBHOI0O KOHTpons MLLP; «+» — nonoxuTenbHblin 06pasel;
«—» — oTpuuaTenbHbin 0b6pasew,; NKO — NONOXKMTENbHbIM KOHTPOsbHbIN 06paseL,.

Note: Ct — PCR threshold cycle; FAM — PCR specific detection channel;

HEX — PCR internal positive control detection channel;

“, “_»

+” — positive sample; “=” — negative sample; PCS — positive control sample.
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UCII0JIb30BAJIU JIETEKTUPYIOIIU I | 2000
amringukaTop «JTrnpaiim 5M6»
(«THK-TexHogorus», Poccus). 06-

i 06beM pabodeil cMecH B ITPO- E 8 s00:
OupKe paBeH 25 MKJI. [Tporpamma 3::1_ § 4
aMIIMUKaluK IpefcTaBieHa § § e
B Tabu. 1. § § 400,
[y
PE3YJIbTATHI ® Ll

" OBCYXKJEHUE

___1*10"KOE/mn CFU/m!
~ _~2,3*10°KOE/mMn CFU/ml

—--1,8 * 102 KOE/mn CFU/ml
" 1*10*KOE/mn CFU/ml

MKO
PCS

[TomcueT KOJOHWM BBICETHHOU

6aKTepUaJbHOHN CyCIIEH3UU 00B- BT
emMoM 50 MKJI II0Ka3sali, 4To 3-My

26 L] 16 41

Homep uukna Cycle number

pa3BeLeHUI COOTBETCTBYET  Ppyc, 1.3aBUCMMOCTb (hlyopecLeHLmn Fig. 1. Dependence of FAM channel

1 * 10* KOE/mn, 4-my pasBefe- kaHana FAM oT HoOMepa uukna npu

fluorescence on cycle number

HUW — 2,3 * 103 KOE/MJI, a 5-My —  ucnonb3oBaHuu Habopa «Pseudomonas ~ when using the kit “Pseudomonas
1,8 * 102 KOE/Mi1. TectupoBaHue fuscovaginae-PB» («CuHTON», Poccus) fuscovaginae-RT” (Syntol, Russia)

o6pasmoB JHK, BhIgeleHHOH (thoTo A.A. flecsaTepuk)

n3 6aKTepuaJbHBIX CYCIIEH3UMH,

no3BoJiniio o6Hapyxuth JHK P, fuscovaginae B 06pa3s-
nax JHK c KoHIeHTpaluen mejaeBou 6akTepunu 102
KOE/MJ B Tpex TecTax U3 TPEX, a C KOHIleHTpaIuen
10'KOE/ma — B IBYyX TecTax u3 Tpex (cM. Tabi. 2).

JKCIIOHEHIUaJIbHbIE KDUBBIE HAKOTLIIEHUS (DJIyO-
PecLeHIINY ObIIN CIIeU(PUIHBIMY, (QITYOPECIEHIINTO
oTMeyasix Ha ypoBHe 1150 RFU (cm. puc. 1).

TakuM 00pa3oM, KpUTEPU TPUMEHUMOCTU Me-
TOZA M30JISLUY IPU TECTUPOBAHUU HAOOPOM «Pseu-
domonas fuscovaginae-PB» («CuHTOJI», POoccusi) Ipu Uc-
I0JIb30BaHMU aMIIuduKaTopa «JTpaiiM» cOCTaBUI
102KOE/Mm.

Kosionuu Ha yamkax [TeTpu co cpenoit R2A, cryc-
TS 7 CyTOK MHKyOMpoBaHus pu 25 °C moceBa 3apa-
JKEHHOI aHAJIMTUYECKOU ITPOo6HI, 110 (hopMe KPYIJIbIE,
HemnpaBUJIbHON (HOPMbI, IYIOBULHOTO MPOoduUd,
C BOJIHMCTBIM KpaeM. [lmaMeTp KOJIOHUI — OT 3—5 MM
o 1 cM. B Hauasie pocTa OHU BBITJISAEN Y 6€JI0BaThIMU,
110 Mepe pPocTa CTaHOBUJIUCH 6oJiee TPO3PaUHBIMU,
IIaAKUMU U TISHIEBBIMY (CM. PUC. 2).

Puc. 2. KonoHuun Fig. 2. Pseudomonas
Pseudomonas fuscovaginae fuscovaginae colonies
(3-e pazBegeHue, 3-5 (3" dilution, 3™ cup).
yawka). Uctowarwwmin noceB  Exhaustive inoculation on
Ha cpege R2A nocne 7 cytok  R2A medium after 7 days
MHKybupoBaHus npu 25 °C of incubation at 25 °C
(choTo E.M. KoHoHOBOI) (photo by E.P. Kononova)

(photo by A.A. Desyaterik)

RESULTS AND DISCUSSION

Counting the colonies of a sown bacterial suspen-
sion with a volume of 50 ul showed that the 3™ di-
lution corresponds to 1 * 10* CFU/ml, 4" dilution —
2,3 * 103 CFU/ml, and the 5™ one — 1,8 * 102CFU/ml.
Testing DNA samples isolated from bacterial suspen-
sions revealed P. fuscovaginae DNA in DNA samples
with the target bacterium concentration of 102CFU/ml
in three tests out of three, and with concentration of
10' CFU/ml — in two out of three tests (see Table 2).

The exponential fluorescence accumulation
curves were specific, with fluorescence observed at
1150 RFU (see Fig. 1).

Thus, the criterion for the applicability of the iso-
lation method when testing with a kit “Pseudomonas fus-
covaginae-RT” (Syntol, Russia) when using the DTprime
amplifier was 10>CFU/ml.

Colonies on Petri dishes with R2A medium, after
7 days of incubation at 25 °C inoculating an infected
analytical sample, are round, irregular in shape, um-
bilical in profile, with a wavy edge. The diameter of the
colonies is from 3-5 mm to 1 cm. At the beginning of
growth, they looked whitish, as they grew, they became
more transparent, smooth and glossy (see Fig. 2).

On Petri dishes incubated under similar condi-
tions with colonies of the target bacterium P, fuscovagi-
nae (K+), the concentration of which was 1 * 10*CFU/ml,
colonies similar in morphology were noted (see Fig. 3).

When sowing using the Drigalsky method (Lavren-
chuk, Ermoshin, 2019) P, fuscovaginae colonies were de-
tected on the 1% and 2" Petri dishes. On the remaining
plates, these colonies were absent due to the very low
concentration (see Fig. 3). Photos of the P, fuscovaginae
colonies, taken at high magnification using an Olym-
pus MVX10 macroscope are shown in Fig. 4.

Throughout the entire experiment, colony growth
was monitored, and on the 10" day, photography, se-
lection of colonies similar to the target bacterium in
morphology, DNA extraction from these colonies, and
PCR testing were performed. Colonies similar in mor-
phology to the target bacterium were noted on the
3" day of sowing (see Table 3).
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Ha mHKy6UPOBAHHBIX B @HAJOTUYHBIX YCIOBU-
SIX Yamkax [1eTpu ¢ KOJIOHUSIMU I1eJIEBOM 6aKTepuu
P, fuscovaginae (K+), KOHIIEHTPAIIUS KOTOPOU COCTaBU-
Jga 1 * 10*KOE/MJ1, oTMeUaIu CXOXKYe 110 MOP(OJIOTUY
KOJIOHUU (CM. puc. 3).

[Tpu IpOBeeHNY TOCEBA METOIOM JIPUTATIbCKO-
ro (JlaBpenuyk, Epmorius, 2019) konouuu P, fuscovagi-
nae 6pLIY O6HAPYKEHBI HA 1-U 1 2-# yamkax [leTpu.
Ha ocTaJbHBIX YalllKaX 3TU KOJOHUY OTCYTCTBOBAJIHU
13-3a OUeHb HM3KOU KOHIeHTpaIuu (cM. puc. 3). ®o-
torpaduu KosoHu# P. fuscovaginae, coelaHHbIE TIPU
BBICOKOM YBEJIMUEHUY C UCIIOJIb30BAHUEM MaKPOCKO-
na Olympus MVX10, mpeficTaBJieHbI Ha puc. 4.

B TeueHMe BCETO OITbITA TPOBOI I MOHUTOPUHT
pocTa KojloHuH, a Ha 10-e cyTKu — hoTorpadupoBaHue,

Ta6.1. 3. N3osa1iua KyJabTypbl P, fuscovaginae
M3 3apakeHHBIX aHAJIMTUUYECKHUX IIPO06
Ha cpeje R2A

Table 3. P. fuscovaginae culture isolation
from contaminated analytical samples
on R2A medium

KoHueHTpauusa

6axkrepuu, KOE/ma

Bacterium N2 yamku

concentration, CFU/ml N¢ cup 12 3 4 7 10

1%10%-1
1*10%-1
1%10%-1
1*10%-1
1*104-11
1*104-11
1%104-1I
1*104-1I
2,3%10°~-1
2,3%10%~-1
2,3%10°~-1
2,3%10%~-1
2,3%10°-1I
2,3%10°-1I
2,3%10°-1I
2,3%10%-1I
1,8%10%-1
1,8%10*~1
1,8%10%-1
1,8%10%-1
1,8%10%-11
1,8%10°-1I
1,8%10°-1I
1,8%10°-11

WIN|RP[AlwW[N|[P|RrAlflWIMdM|P[R|lWIN[P|RRWIN|FRP[B|W[N|F
|
|
|
|
|
|

N

MpumeyvaHue: I — 1-9 noBTOPHOCTb; II — 2-9 NOBTOPHOCTb;
«=» — OTCYTCTBME UM HEBO3MOXHOCTb UAEHTUMKALLMN
KOJTOHWI; «+» — NMOX0XMe No MOP(ONOrMn KOIOHMM
NPOCMaTPUBAIOTCS; «F» — COOTBETCTBUE KONOHUI

P. fuscovaginae nopgTBepxaeHo MNLP-TecToMm.

“_»

Note: I - first replicate; II — second replicate; —absence
or impossibility of identifying colonies; “+” — colonies similar
in morphology are visible; “®” — correspondence of colonies

P. fuscovaginae confirmed by PCR test.

Puc. 3. KonoHun wtamma Fig. 3. Conolines of the strain
0335 P. fuscovaginae 0335 P. fuscovaginae of
konnekuun ®rey «BHUNKP» FGBU “VNIIKR” collections
B UCTOLLAlOW,EM NoceBe in exhaustive inoculation

Ha cpepe R2A nocne 7 cytok  on R2A medium after 7 days
MHKY6upoBaHusa npu 25 °C of incubation at 25 °C

(choTo E.MM. KoHOHOBOM) (photo by E.P. Kononova)

Puc. 4. KonoHuu P. fuscovaginae Fig. 4. P. fuscovaginae
Ha cpene R2A colonies on R2A medium
(choto O.H0. CnosapeBolit) (photo by 0.Yu. Slovareva)

Individual colonies of the target bacterium are
clearly visible when inoculating a contaminated ana-
lytical sample at a concentration of 1 * 10* CFU/ml on
the first and second replicates (see Fig. 5).

RT-PCR testing with the “Pseudomonas fuscovagi-
nae-RT” kit made it possible to confirm the identity of
colonies that were morphologically similar to P, fusco-
vaginae (see Table 4).

On Petri dishes with a lower degree of contamina-
tion with the target bacterium, P, fuscovaginae colonies
were not detected.

There were no morphologically similar colonies
on Petri dishes inoculated with seed extract without
infection.

Testing with the “Pseudomonas fuscovaginae-RT” kit
(Synthol, Russia) made it possible to detect P. fuscovagi-
nae DNA in samples of total DNA isolated from infected
analytical samples (see Table 5).

Since there are several dozen testing laboratories
in the Russian Federation and they are all equipped
with different equipment, we tested two types of cy-
clers most often used for diagnostics — DTprime 5M6
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Puc. 5. KonoHun 6aktepuit Ha cpepe R2A nocne Fig. 5. Bacterial colonies on R2A medium after 7 days

7 cyTOK UHKY6upoBaHus npu 25 °C (KonoHuu

of incubation at 25 °C (P. fuscovaginae colonies

P. fuscovaginae oTMeueHbl KpacHbiMu cTpenkamu  marked with red arrows and indicated by numbers)
1 0603HaueHbl uuppamm) (poto E.M. KoHoHoBoM)  (photo by E.P. Kononova)

0T6OpP KOJIOHWM, CXOXMX C IIeJieBOM GakTepuen
o MmopdoJiorud, Beifenerre JHK u3 3TuxX KOJIOHUN
u IIIP-TecTupoBaHue. IToxoxue 1o Mop@oIoruu
Ha IIeJIEBY0 6aKTEPUI0 KOJIOHUY OTMEYaJIN Ha 3-U CYT-
KU rtocesa (cM. Tabur. 3).

OTHesibHBIE KOJIOHUY 11€JIEBOM GAKTEPUY OTYET-
JINBO Pa3INYUMBbI IIPY IIOCEBE 3aPAKEHHON aHAJIUTH-
Yeckoy mpo6sl B KoHIeHTpaluu 1 * 10*KOE/mn na 1-i
U 2-1 TIOBTOPHOCTSX (CM. pucC. 5).

TectupoBaHue MmetomoM [1LIP-PB HaGopoM «Pseu-
domonas fuscovaginae-PB» M03BOJIMJIO TIOATBEPAUTD
IPUHAJIEXHOCTb KOJIOHUH, Mopdo-

(DNA-Technology, Russia) and CFX96 (Bio-Rad, USA).
Testing DNA isolated from contaminated assay sam-
ples using two different cyclers helped establish a si-
milar relationship between bacterial concentration and
threshold cycle. The results are presented in table. 5.

The exponential fluorescence accumulation
curves were specific, fluorescence was observed at
alevel of 1000 RFU (see Fig. 6).

The exponential fluorescence accumulation
curves were specific; fluorescence was observed at
alevel of 1500 RFU (see Fig. 7).

JIOTMYeCKY CXOXKUX ¢ P, fuscovaginae (cm.  Ta6J1. 4. Pe3ysabTaT TecTupoBaHua JHK KoJI0OHMIA,
TabJL. 4). Mopdossoruvyecku cxoxux c P. fuscovaginae, HaGopom
Ha wamkax IleTpu ¢ MeHbIled «Pseudomonas fuscovaginae-PB» («CuHTOJI», POCCHST)

CTENEeHbI0 3aPaXEHHOCTU IIeJIeBOu
6axkTepuell kojmoHuU P. fuscovaginae
He OTMEYeHHI.

Ha vamkax [TeTpu c moceBoM ce-

Table. 4. Result of DNA testing of colonies
morphologically similar to P. fuscovaginae using
the “Pseudomonas fuscovaginae-RT” kit (Synthol, Russia)

MEHHOTO0 3KCTpaKTa 6e3 3apakeHUs Q6pasen Sample Ct, FAM Ct, HEX Pe3ysbraT Result
MODP(OTOTHIECKU CXOKUE KONOHUM ] 17.8 _ N
OTCYTCTBOBAJIU.

TecTupoBaHue HabopoM «Pseu- 2 28,0 30,0 +
domonas fuscovaginae-PB» («CunTom», 3 16,4 = +
Poccus) mo3Bosmiio o6Hapyxuth JTHK 4 15,1 - ¥
P, fuscovaginae B o6pasijax TOTAJIbHOMN 5 19.9 B N
JOHK, BBIJleJIeHHOUN U3 3apaKeHHBIX
aHAJIUTUYECKUX P06 (cM. TabuI. 5). IIKO PCS 311 32,2 +

Tak kak B Poccuiickoit degepa- OKONCS - 31,9 -
LWU CYIIeCTBYyeT HECKOJIBKO AECATKOB  OKO NCS - 32,0 -

UCTIBITATENbHBIX JJabopaTopuil u Bce
OHU OCHAIIeHBl PA3JIUYHBIM 060DY-
IOBAaHWEM, Mbl UCITBITAJIM JBA THUIIA

Mpumeuanue: Ct — noporosbin umkn MLP; FAM — kaHan petekummn cneundukm MLP;
HEX — kaHan geTekunmn BHYTPEHHEro NoOXNTEeNbHOro KoHTpons MLP;
«+» — MONIOXKUTENbHbIV 06paseL,; «—» — oTpuLaTeNbHbI 0bpaseL;

aMnnudukaTopa, Hauboysee 4acTO KO — nonoxUTeNbHbIN KOHTPObHbIN 06paseL;

UCIIONb3yeMble IJId JUArHOCTUKM, — OKO — oTpuuaTenbHbli KOHTPOSbHBIN 06paseL.

«[ITrpaiM 5M6» («H'HK'TeXHOHOFHH», Note: Ct — PCR threshold cycle; FAM — PCR specificity detection channel;

Poccua) u CFX96 (Bio-Rad, CIIIA). Te-  HEX — PCR internal positive control detection channel; “+” — positive sample;
ctupoBaHnue [IHK, BoilesieHHBIX U3 3a-  “—” — negative sample; PCS — positive control sample; NCS — negative control sample.

Pa’XeHHbIX aHAJIUTUYECKUX Hp06, npu
HCIIOJIb30OBaHUM [OBYX Pa3HbIX aMl'IJII/I(bI/IKaTOpOB
IIOMOTIJIO YCTAaHOBUTH CXOXYI 3aBUCHMOCTb MEXIY
KOHHeHTpaLU/IeI‘/'I GaKTepI/II/I U IIOPOTOBBIM LIMKJIOM.
PEBYJIbTaTbI IIpencTraBJIEHbI B TabI. 5.
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Ta61. 5. Pe3ysbpTaT TecTUpoBaHUuA Ha amiuinukaTopax «JATupaiim 5M6» u CFX96 06pa3ioB
JHK, BbIJIeJIEHHBIX U3 3aPA’KEHHBIX AHAJTUTUYECKHX IMPOG6 ¥ GAKTEPHAJIbHBIX CyCIIeH3Ui

P, fuscovaginae

Table 5. The result of testing DNA samples isolated from contaminated analytical samples
and bacterial suspensions of P, fuscovaginae using DTprime 5M6 and CFX96 amplifiers

Amvnucdukatop «ITnpaitm 5M6» Avnunguxarop CFX96
Amplifier DTprime 5M6 Amplifier CFX96
PesyabTat PesyabraTr

OGpa3sery Sample Ct, Fam Ct, Hex Result Ct, Fam Ct, Hex Result
5’-3KcTpaKT-1 5’-extract-1 36,6 23,1 + 37,15 34,38 +
5’-3KCTpaKT-2 5’- extract -2 37,1 32,8 + 38,07 34,76 +
5’-3KCTpaKT-3 5’- extract -3 36,7 32,6 + 37,49 34,97 +
4’-3KcTpakT-1 4’- extract -1 34,2 33,0 + 34,12 34,46 +
4’-3KCTPaKT-2 4’- extract -2 34,4 32,9 + 34,12 34,67 +
4’-3KCTpaKT-3 4’- extract -3 34,2 32,5 + 34,64 34,42 +
3’-3KcTpakT-1 3’- extract -1 32,2 32,5 + 32,11 34,48 +
3’-9KCTpaKT-2 3’- extract -2 32,0 32,5 + 31,18 34,38 +
3’-3KCTpaKT-3 3’- extract -3 31,9 32,5 + 31,18 34,01 +
CemeHnHOM skcTpakT-1  Seed extract -1 - 32,6 - - 34,37 -
CeMeHHOU sKCTpakT-2  Seed extract-2 — — 33,0 - - 34,22 -
CeMeHHOM 3KCTPaKT-3 Seed extract -3 - 33,2 - - 34,33 -
ITKO PCS 22,4 30,1 + 14,51 - +
OKO NCS - 32,5 - - 33,62 -
OKO NCS = 32,8 = = 32,7 =

MpumeuaHue: Ct — noporosbii unkn MNUP; FAM — kaHan getekunn cneundmnkm MLP; HEX — kaHan oeTekumm BHYTPeHHero
NMONOXUTENbHOro KOHTpons MNLUP; «+» — NonoxuTenbHbI 0bpaseL; «—» — oTpuLaTenbHbli obpased;
MKO — nonoxuTenbHbI KOHTPOSbHbLIN 06paseL,; OKO — oTpuLaTeNbHbIN KOHTPObHBbIN 0bpasel,.

Note: Ct — PCR threshold cycle; FAM — PCR specificity detection channel; HEX — PCR internal positive control detection channel;

“, “_»

DKCITOHEHIMaJIbHbIE KPUBbIE HAKOTLIEHUS (DJIyO-
peciieHIIUY 6b1IU crieniuduuHbIe, PIyOPeCceHIIU0
oTMeuasii Ha ypoBHe 1000 RFU (cm. puc. 6).

DKCITOHEHIMaJIbHbIE KPUBbIE HAKOTLIEHUS (DJIyO-
peciieHIIUY 6b1IU crieniuduuHbIe, PIyOPeCceHIIUI0
oTMeuasiz Ha ypoBHe 1500 RFU (cm. puc. 7).

TakuM 06pasoM, MAHHBIM MeTOM WU30JAIUU
KyJbTYPHBI P. fuscovaginae MOXeT GbITb UCITOJIb30BaH
B CJIy4ae 3apa’keHus MPOObI MIeHUIIbI B KOHIIEHTPA-
nuu 1 * 10* KOE/MJI, 4TO COOTBETCTBYET IIOPOTOBOMY
nukity duyopecteniuu (Ct) 32,0 mpu UCIIOJIb30Ba-
Huu Habopa «Pseudomonas fuscovaginae-PB» («CuH-
ToJI», Poccust) Ha amruiudukatope «ITaopaiim 5M6»
(«IHK-Texuoyorus», Poccus) u Ct 31,5 Ipu UCIIOJIb-
30BaHUU «Pseudomonas fuscovaginae-PB» («CUHTOI»,
Poccus) Ha ammiudukraTope CFX96 (Bio-Rad, CIIIA).
HecMOTps Ha TO, YTO KPUTEPUM IIPUMEHNMOCTHU Me-
TOZA [P KCII0JIb30BaAHUY TECTa KOMIaHNUU «CHHTOJI»
coctaBua 102 KOE/MJ, MeTOJ, M30JIAIIUY MOXKET ObITh
UCTI0Jb30BaH 3(p(HeKTUBHO TOJbKO IIpu 6oJiee BbICO-
KOl KoHIleHTpaluuu 6akTepun B mpobe (10* KOE/mi
u 6ojiee). BICOKMY KPUTEPU TPUMEHNMOCTY TECTA,
paBHbIH 102 KOE/MJI, TI03BOJIUT CAENATh 3aKJII0UeHe
o Hasmunu JHK 6axkTepuu B o6pasiie.

3AKJ/IIOYEHUE

B pesynbTaTe uccaeNO0BaHUSA OGbIIN YCTAHOBJIEHBI
KPUTEPUU MTPUMEHUMOCTY METO/Ia U30JAIUN KYJIb-
TYypbl Pseudomonas fuscovaginae n3 CeMSIH TUIEeHU-
11bl. MeTOJ] 3aKJII0YaeTCs B OMPEIeIEHHOM CrIocobe

+” — positive sample; “=” — negative sample; PCS — positive control sample; NCS — negative control sample.

Thus, this method of isolating the P, fuscovaginae
culture can be used in case of contamination of a wheat
sample at a concentration of 1 * 10* CFU/ml, which cor-
responds to a fluorescence threshold cycle (Ct) of 32.0
using the kit “Pseudomonas fuscovaginae-RT” (Synthol,
Russia) on the DTprime 5M6 amplifier (DNA-Techno-
logy, Russia) and Ct 31.5 when using “Pseudomonas fus-
covaginae-RT” (Synthol, Russia) on a CFX96 amplifier
(Bio-Rad, USA). Despite the fact that the criterion for
the applicability of the method when using the Synthol
test was 10?2 CFU/ml, the isolation method can only be
used effectively when the concentration of bacteria in
the sample is higher (10* CFU/ml and more). High test
applicability criterion equal to 10?2 CFU/ml will allow
us to draw a conclusion about the presence of bacteri-
al DNA in the sample.

CONCLUSION

As a result of the study, criteria for the applicabili-
ty of the method of isolating the Pseudomonas fuscova-
ginae culture from wheat seeds were established. The
method consists in a certain way of inoculating an ana-
lytical sample, which, as a result of PCR testing, has
shown the presence of the causative agent of sheath
brown rot of cereal crops. Sowing should be carried
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Homep uukna Cycle number

Puc. 6. I'pacnkn BospactaHus
thnyopecueHumnmn no kaHany FAM

B 3aBMCMMOCTU OT KOHL,eHTpauum
uenesou AHK npu ncnonbsosaHum
Habopa «Pseudomonas fuscovaginae-PB»
(«CuHTON», Poccus) Ha amnnudukaTope
«OTnpaim 5M6» («OHK-TexHonorusa»,
Poccus) (choTo A.A. [lecaTepuk)

Fig. 6. Graphs of the increase

in fluorescence through the FAM
channel depending on the concentration
of the target DNA when using the
“Pseudomonas fuscovaginae-RT” kit
(Syntol, Russia) on a DTprime 5M6
amplifier (DNA-Technology, Russia)
(photo by A.A. Desyaterik)

out in an exhaustive manner on 4 Pe-
tri dishes with R2A medium, using
20 ul of concentrated seed extract, in
duplicate. At the same time, as a posi-
tive control, 20 ul of P fuscovaginae sus-
pension should be inoculated at a con-
centration of 10°-107 CFU/ml. After
inoculation, Petri dishes should be in-
cubated at 25 °C for 7 days. 72 hours
after inoculation, plates with inocula-
tion of the analytical sample should be
checked for the presence of colonies
morphologically similar to the P, fusco-
vaginae colonies. Similarity is checked
by the colonies that appear on the pos-
itive control plates. Colonies similar to
P, fuscovaginae should be identified by
molecular genetic methods.

The criterion for the applicability
of the isolation method showed that it
can be used in case of contamination
of awheat sample at a concentration of
1 *10* CFU/ml, which corresponds to

TIOCeBa aHAJIUTUYECKOU NMpo6BI, TOKa3aBIIel B pe-
aynbTaTe [1LIP-TecTpOBaHUS HaJIMUMe BO30OyAUTES
6aKTepraJibHOU THUJIY BIATAJIUINA JIUCTA 3JIaKOBBIX
KyabTyp. [ToceB ciiefyeT IPOBOAUTH UCTOILAIILUM
crioco6om Ha 4 yamku [TeTpu co cpemoit R2A, uc-
moJIb3ys 20 MKJI KOHIIEHTPUPOBAHHOM BBITSKKU Ce-
MSH, B IBYX IOBTOPHOCTSAX. OLHOBPEMEHHO B Kaue-
CTBE II0JIOXKUTEJIbHOI'0 KOHTPOJIA CJIelyeT BbICEBATh
20 MkJ cycrieHsuu P, fuscovaginae B KOHIIEHTPaIlUU
105-107 KOE/mu. Yamku IleTpu mocje rmoceBa clie-
IyeT MHKyO6UpOBaTh Ipu TeMieparype 25 °C B Te-
yeHUue 7 CyTOK. CrycTsl 72 4 IocJje roceBa ClenyeT
TIPOBEPSTH YAIlIKY C TTOCEBOM aHAJIUTUYECKOU MTPO-
OBl HA HAJIMYKE KOJIOHUHM, MOP(HOJIOTUIECKU CXOXKUX
¢ kosioHUAMHU P. fuscovaginae. CX0XXeCTb TPOBEPSIIOT
110 IMTOSIBUBIIMMCS Ha YaIlIKaX C IIOJIOKUTEIbHBIM KOH-
TpoJieM KoJIoHUSAM. KojloHnH, cxoxue ¢ P, fuscovaginae,
caenyeT UAeHTU(PUIUPOBATh MOJIEKYJISIDHO-TEHETH -
YeCKUMU METOJlaMU.

KpuTepuli mpuMeHUMOCTHU

Amnnudmmkauua Amplification

a fluorescence threshold cycle (Ct) of 32.0 when using
the kit “Pseudomonas fuscovaginae-RT” (Synthol, Russia)
on the DTprime 5M6 amplifier (DNA-Technology, Rus-
sia) and (Ct) 31.5 when using “Pseudomonas fuscovagi-
nae-RT” (Synthol, Russia) on a CFX96 amplifier (Bio-
Rad, USA).

The article was prepared based on the results of
research work within the framework of a state assign-
ment on the topic: “Development of methods for di-
agnosing pathogens of bacterioses of grain crops that
have phytosanitary significance for the export and
import of grain products”, registration number R&D
123022100104-4.
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Fig. 7. Graphs of the increase in
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