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AHHOTALIUA
®OMOIICKC TIOACOJTHEUHNKA SIBISETCS BPEeLOHOCHBIM
3a60JieBaHYEM B CTPaHaX, 3aHUMAIIIVIXCS ITPOMBbIIII-
JIEHHBIM BBIPAIMBAHNEM CEMEHHOTO ¥ TOBAPHOTO T10/I-
COJTHEUHUKA. B mociieHee IecATUIETHE Ha IIOICOTHEY-
HUKe OIMCaHbl HOBbIE JJIsI HAYKU BUIbI poja Diaporthe,
KOTOpPbI€ MaJi0 OTJAUYAITCS MO0 MOP(HOJIOTUUECKUM
npu3HakKaM. B CB3U C 3TUM He06X0oamMo paspabo-
TaTh MOJIEKYJIIPHO-TEHETHUYECKYE€ METO/IbI, KOTOPhIE
TI03BOJIAT ITPOBOAUTDH UCCIIeNOBAHNS B CXKATble CPOKU
u obecrievaT BbICOKYI TOUYHOCTb ULEHTU(DUKAIIUY T1a-
ToreHa. B mporiecce paGoThI ITpoBeieH cO0p U aHAJIU3
UMelolelicss B MUPOBOM ITPaKTHKe WH(OpMaIUK 0 BO3-
OymuTese M MOJIEKYISIPHO-TeHETUYECKUX METOHAX JIU-
arHOCTUKM. BbIJIeJIeH CIIMCOK BUIOB pojia Diaporthe, 3a-
pPEerucTprUpOBaHHBIX Ha MO COJHeUHUKe. OTipeiesieHbl
HawuboJiee BapuabebHbIe YYaCTKY TeHOMA.

Knrwuesote cro6a. PoMOIICUC IIOLCOJTHEUHNUKA,
Diaporthe helianthi, MOJIeKyJISIpHO-TeHETUYECKUN Me-
TOZ, TeHEeTUYEeCKre 0CO6eHHOCTU, HYKJIEOTUAHAS T10-
CJIeOBATENbHOCTb.

JAnsa xoppecnondenyuu. CyprHa TaTbgHa AJieK-
CaHJIPOBHA, KaHAUAAT OWOJOTMYECKUX HayK, Ha-
YaJIbHUK — CTaPIIMU HAYUYHBIN COTPYAHUK HAyUYHOTO
OTZeJia MOJIEKYJISIPHO-TEeHETUUECKUX METOO0B [ua-
rHoctuku ®I'BY «BHUUWKP», 140150, Poccusa, Moc-
KOBcKas 06J1., . PaMeHCKoe, p. 1. BbIKOBO, yi1. ITorpa-
HU4YHadg, 32, e-mail: t.a.surina@yandex.ru.

BBEJIEHUE

onconHevHuk (Helianthus annuus L.) —
9TO OIHOJIETHEe pacTeHue U3 ce-
MelicTBa Asteraceae, B ceMeHax
KOTOPOTO  COZEPXKUTCS  IIEHHOE
¥ IOuTaTeJabHoe Macio. OTInYasich
CBOEIl TOJIEPAHTHOCTHIO K ITOBBINIEHHBIM TEMIIEPATY-
paM 1 HU3KOU TPeboBaTEIbHOCTHIO K BOJle U K a30TY,
KyJIbTypa MPeACTaBISIET OOJbIION MHTEPEC IJsS 30H
C KOHTMHEHTaJbHBIM KJIMMaTOM. Poccusl sSBJISIETCS
OIHUM U3 KPYITHEHINX TPOU3BOAUTEIEH ITOICOTHEY-
Horo Macja. OJHOM U3 MPUYNH HU3KOU YPOXKAaHOCTU
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ABSTRACT
Stem canker of sunflower is a harmful disease in the
countries of industrial cultivation of seed and commer-
cial sunflowers. In the last decade, new species of Di-
aporthe genus have been described on the sunflower,
which have little differences in morphological charac-
teristics. Therefore, it is necessary to develop mole-
cular genetic methods that would allow to conduct re-
search in short terms and provide high accuracy of the
pathogen identification. During the study, the data on
the pathogen and molecular genetic diagnosis methods
available in international practice have been collected
and analyzed. A list of species of Diaporthe genus regis-
tered on the sunflower has been made. The most vari-
able regions of the genome have been identified.

Keywords. Stem canker of sunflower, Diaporthe he-
lianthi, molecular genetic method, genetic characteris-
tics, nucleotide sequence.
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INTRODUCTION

unflower (Helianthus annuus L.) is an annual
plant from the family Asteraceae, the seeds
of which contain valuable and nutritious oil.
Distinguished by its tolerance to high tem-
peratures and low demand for water and ni-
trogen, the culture is of great interest for areas with
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KYJIBTYPBI SIBJISIOTCS TIOTEPH, BbI3bIBAEMBIE PABJINY-
HBIMU (haKTOpPaMU, B TOM UMCJIe BPEAUTEIIMU U UH-
dexiuonHbIMU OoJie3HIMU. Bejasg u cepas THUIIb,
MUJIAbI0, 60JIE3HU YBALAHUS U APYrde B 3HAYUTEIb-
HOM CTeIeHY CHIDKAIOT TIPOAYKTUBHOCTD ITOACOTHEY -
HUKAa U yXY[IIIaI0T Ka4YeCcTBO Maca.

B uuncio Takux Bo36yzuTenel BXxogutT rpub Dia-
porthe helianthi Munt.-Cvet. et al., BlepBble 3aperu-
cTpUpoBaHHbIN B Poccuiickolt ®enmeparuu B 1990 T.

dOMOIICHC TTOICOJTHEUHNKA, BbI3bIBaA€MbIN Dia-
porthe helianthi, cauTaeTcsa BpeLOHOCHBIM 3aboJieBa-
HHUEM B PeruoHax, KOTOPble 3aHMMAIOTCS IIPOMBIIII-
JIEHHBIM BBhIpAllBaHMEM CEMEHHOI'O X TOBAPHOTO
MMOJICOJTHEUHUKA. [ToTepy ypoXkast CeMSH ITOJICOJTHEeY -
HUKaA BO BpeMd 3nu@uTOTUH coctaBisanu 50-80%.
OmHaKo B IIOCIeIHEE NeCATUIETE Ha TTOACOTHEUHUKE
OBLIYV OTIMICAHbI HOBBIE JJI HAYKU BUIBI poaa Diaporthe,
B CBSI3U C YEM CYIIECTBYOUIME METOAbI JUATHOCTUKU,
OCHOBaHHbBIE Ha MOP(OJOTUUYECKUX MPU3HAKaX, He
TIOJIXOMISAT JIJISI TPOBEeAeHUS UAeHTU(UKAIINY BUIA.

IOauTenbHOE BpeMs CUMUTAJIM, YTO Ha IIOMACOJI-
HEYHMKE Pa3BUBAETCS TOJBbKO 1 BUI poma Diaporthe —
D. helianthi, MPOKO pacIpoCTPaHEeHHBIN B paioHax
BO3/leJIbIBaHMS I10/IcOJIHEUHUKA B Pd. JlaHHBIE O pac-
MIPOCTPaHEeHUN BHLa OCHOBBIBAJIKUCH HA UAEHTU(U-
Kalyu Bo30yAuTeN I B OCHOBHOM I10 CMMIITOMaM Ha
pacTeHuu U MOP(HOJOTUUECKUM IIpHU3HaKaM Ipuba.
BMecTe ¢ TeM MOKa3aHO, UTO Ha HACTOSIIUN MOMEHT
IoCTOBepHAas umeHTU(GUKAIIMSI BUIOB Diaporthe spp.
MOJKET OBITh OCYIIECTBJIEHA TOJbKO C IPUMEHEHU-
€M MOJIEKYJIAPHO-TeHeTUUYeCKUuX MeTomoB. B 2014 1.
OBLJIO 3aPETMCTPUPOBAHO 8 BUMIOB Diaporthe, BbI3bIBA-
IOUIMX PaK cTebJiell Ha OCOJIHEeUHKE BO BCeM MUPE.
dTtu 8 BumoB BrJItouasnu D. helianthi, Diaporthe gulyae
Shivas, Thompson and Young, Diaporthe kochmanii
Shivas, Thompson and Young, Diaporthe kongii Shivas,
Thompson and Young, Diaporthe longicolla (Hobbs) San-
tos, Vrandeci¢ u Phillips, Diaporthe stewartii Harrison,
Diaporthe phaseolorum (Cooke and Ellis) Sacc. u Diaport-
he novem Santos, Vrandeci¢ u Phillips. B HacTosmiee
BpPeMsS B pe3yJbTaTe ITPOBEIeHHbBIX MCCIeI0BaHNUH,
MIOCBSAIIEHHBIX PEBU3UY 00Pa31[0B IOPAKEHHOI0 IO -
COJIHEUHUKA U PeuAeHTU(GUKAIINY IIITaMMOB Diapor-
the spp., BBIIEJIEHHBIX U3 TTO/ICOJTHEUHVKA B YHCTYIO
KyJbTYPY C IPUMEHEHUEM METOLOB MOJIEKYJISIPHOMN
(hunorenuy, 6pLI0 BBISIBJIEHO, YTO Ha STOM PaCcTEeHUU
MOTYT pa3BuBaThbcs 14 BumoB Diaporthe spp. [1, 2].

Ha teppuTtopuu Poccuu, kpome Diaporthe helianthi,
Ha TI0[ICOJTHEUHMKe 00Hapy KkeHbI Diaporthe phaseolorum
(Cooke & Ellis) Sacc., D. arctii, D. gulyae u D. eres [3, 4, 5].

[Tpy aHA/IM3e JUTEPATYPHBIX JAHHBIX O MOJIEKY-
JITPHO-TEHETUYECKUX MEeToaxX uaeHTuduKanum o-
Moricuca nojaconHeunuka (Diaporthe helianthi) 6b1IU
paccMOTpeHBI pa3jindyHble BapuaHThel MeTona I[11IP.
HawmboJiee pacripocTpaHEeHHBIM MOJIEKYISIPHO-TEHe-
TUYECKAM METOAOM JJIs1 uAeHTUQUKaIum GoMoricuca
MIOJICOJIHEUHUKA sBJIseTca kilaccuueckad [P ¢ 3 ma-
paMu mpaMepoB Ha Pa3jIMYHbIe YYACTKU reHoMa
C TIOCJIeAYIOIIYIM CEKBEHMPOBAHUEM DTUX YUACTKOB.

s uaeHTUOUKAIUY TTaTOreHa PeKOMEHTYIOT KC-
II0JTb30BATh YUACTKY TeHa BHYTPEHHE TPAaHCKPUOUPY-
eMoli obnactu criericepa (ITS), reH B-TybynuHa (BT) u rex
(daxTopa ssonraiuy rpancaanuu 1-o (TEF-1o) [6, 7, 8].

[TocienoBaTeIbHOCTH, MTOJyYEeHHbBIE B PE3YJIbTA-
Te CEKBEHUPOBAHMS, HEOOXOIIMO CPaBHUTh C HYKJIEO-
TUIHBIMMU ITOCJIEI0BaTENbHOCTIMU mTamMMma D. helianthi
CBS 592.81, BuecenubiMu B GenBank rmog HoMepaMu

a continental climate. Russia is one of the largest pro-
ducers of sunflower oil. One of the reasons for the low
crop yield is losses caused by various factors, includ-
ing pests and infectious diseases. White and gray rot,
mildew, wilting diseases and others significantly re-
duce the productivity of sunflower and degrade the
quality of the oil.

The fungus Diaporthe helianthi Munt.-Cvet. et al. is
one these pathogens. It was first registered in Russia
in 1990.

Stem canker of sunflower caused by Diaporthe he-
lianthi is considered a harmful disease in regions that
are engaged in the industrial cultivation of seed and
commercial sunflower. The loss of sunflower seed yield
during epiphytoties was 50-80%. However, in the last
decade, new Diaporthe species have been described on
sunflower, that is why the existing diagnostic methods
based on morphological characteristics are not suitable
for identifying the species.

It was long believed that only one species of the ge-
nus Diaporthe — D. helianthi developed on the sunflower,
being widespread in sunflower cultivation areas in Rus-
sia. The data on the species spreading were based on
the pathogen identification, mainly, by the symptoms
on the plant and morphological characteristics of the
fungus. However, it has been confirmed that currently
the reliable identification of Diaporthe species can only
be achieved using molecular genetic methods. In 2014,
8 Diaporthe species causing sunflower stem cankers
were registered in the world. These 8 species inclu-
ded D. helianthi, D. gulyae Shivas, Thompson et Young,
D. kochmanii Shivas, Thompson et Young, D. kongii Shi-
vas, Thompson et Young, D. longicolla (Hobbs) Santos,
Vrandeci¢ et Phillips, D. stewartii Harrison, D. phaseolo-
rum (Cooke et Ellis) Sacc. and Diaporthe novem Santos,
Vrandecic et Phillips. At present, because of the con-
ducted research dedicated to revising the samples of
the infected sunflower and re-identification of Diaport-
he strains extracted from the sunflower into pure cul-
ture using molecular phylogeny methods, it was re-
vealed that 14 Diaporthe species can develop on this
plant [1, 2].

In Russia, Diaporthe phaseolorum (Cooke et Ellis)
Sacc., D. arctii, D. gulyae and D. eres were detected on the
sunflower, apart from Diaporthe helianthi[3, 4, 5].

When analyzing the research data on molecular
genetic methods of Diaporthe helianthi identification,
various versions of the PCR method were considered.
The most common molecular genetic method for iden-
tification of stem canker of sunflower is a classical PCR
with 3 pairs of primers on different parts of the ge-
nome, followed by sequencing of these regions.

To identify the pathogen, it is recommended to use
gene regions of the internal transcribed region of the
spacer (ITS), B-tubulin gene (BT) and translation elon-
gation factor gene 1-o (TEF-1a) [6, 7, 8].

The sequences obtained as a result of sequenc-
ing must be compared with the nucleotide sequenc-
es of the strain D. helianthi CBS 592.81, registered
in GenBank under the numbers KC343115 (ITS),
KC344083 (BT) and KC343841 (TEF-1a). For positive
identification, the sequence of the ITS sample must
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KC343115 (ITS), KC344083 (BT) nu KC343841 (TEF-1x).
I TIONOXKUTENIbHOU MAeHTU(GUKAIIUY TT0CIeI0Ba-
TeJIbHOCTB ITS-06pasiia mJokHa coBItagaTh Ha 100%,
a nocyegoBaTesibHOCTH BT 1 TEF-1ol JOJXKHBI COBIIA-
math Ha 99-100% (pasHulla moJpkHa 6BITh He GoJiee
3 1. H.).

MATEPUAJIBI U METO/IbI
VICCJEIOBAHUN

Pa6ora 6b11a BeInTosiHeHa B 2020 T. Ha 6a3e ®I'BY «Bce-
POCCUUCKUI IIEHTP KapaHTUHA pacTeHui» (BHUVKP).
B xoze uccnenoBaHus 6bLIN UCIIOJIb30BAHBI CIIEyI0-
mue MeTonbl: BeigeneHue JJHK, kimaccuueckas ITLIP,
cekBeHMpOBaHUe 110 CaHrepy, 06paboTKa HYKJIEOTHU]I -
HBIX TIOCJIEIOBATENbHOCTEN B mmporpamMmMe BioEdit.
B pa6oTe 6bLIN MCIIOIb30BaHbl 5 n30aTOB D. helianthi
u3 kosuiekuuu PIrey « BHUVIKP», a Tak)Xe IocaeL0Ba-
TeJIbHOCTY BUJIOB pojia Diaporthe, IeTIOHUPOBAHHbBIE
B MeXIyHapoaHy0 6a3y nanHubix GenBank.

Juia Beigenenud JJHK U3 UMCTBIX KYJIBTYP [IpUMe-
Hsu Habop DNeasy Plant Mini Kit (Qiagen). C BbizesieH-
HBIMU 06pasuamu JJTHK mpoBoauay kiaccudeckyo [TIP.
I amnnudukanyy JHK ucrioib30Baiv YHUBEPCAJb-
Hble nipaiiMepsl ITS4/ITS5 (White, 1990) [9], koTopble
aMIInPUUIUPYIOT OTPOALYKT oT 600 1. 0. peruoHa ITS
rRNA. AMmuindukaiiuio ¢pparMmesnTa reHa aktuxa (ACT)
ocymecTBasdnu ¢ npariMmepamu ACT512/ACT2Rd, xo-
TOpble aMIIUMULIUPYIOT NPOLYKT pasamepom 700 II. o.
CMech peaKTUBOB AJiS TTIOCTAHOBKY OFHOU peakiuu
00bEMOM 25 MKJI cofiepskaia; 17 MKJ cBoOOmHOM oT PHK
u JHK Boger, 5 Mkt 5X [TIP-6ydepa MasPPTagMIX-2025
(000 «Jwmaunar JIto.», MockBa), o 0,5 MKJI KaXZOro
nparmMepa (10 MxkM) u 2 MK HejaeBoi JHK.

TeMIlepaTypHO-BpeEMeEHHBIE ITapaMeTpPhl aM-
nauduKaum g npaiiMepoB ITS4/ITS5 BKIOYATIN:
npenexnarypanui 95 °C — 3 MuH., ganee 40 LIUKJIOB,
cocrogamux us genarypauuu 95 °C — 30 cek., oTKura
npaiimMepoB 52 °C — 30 cek., anonranuu 72 °C — 30 cek.;
¢uHanbHBIA AocuHTE3 72 °C — 7 MUH.; XpaHeHUe
apu +4 °C. Inga npaiimepoB ACT512/ACT2Rd: 95 °C —
30 muH., 40 gukaos: 95 °C — 30 cek., 61 °C — 30 cek.,
72 °C - 30 cek.; 72 °C — 7 MuH.; XxpaHeHue pu +4 °C.
Pe3ynbTaThl aMIauuUKaLUU I0CJIE IPOBEIEHUS dJIeK-
Tpodopesa B 1,5%-M arapo3HoOM reje, OKpaluleHHOM
OPOMUCTBIM 3TUAVIEM, PETUCTPUPOBAJIU B T€JIb-TIOKY-
MeHTUpPYyIIel cucteMe Quantum-ST-4-1500 (drmo-
Hus). Pasmep npopykra I[P uaMepsiu, UCIIOJb3ys
MapKepbl MoJieKyJIsipHOTO Beca GeneRuler™ 100+ 1. H.
u Fast Ruler™ (Fermentas). CeKkBeHUpOBaH1e 06pasIoB
npoBoguiu o Metony Conrepa. [1LIP-IpofyKTEI, TIpes-
Ha3HaueHHbIE [IJIs1 CEKBEHMPOBAHUS, OUUIIAJIY C TIOMO-
1IbI0 KoMMepueckoro Habopa QIAquick PCR Purification
Kit (Qiagen). PeaKIlni0 CEKBEHMPOBAHMS MPOBOUIN
c IpuMeHeHVeM peareHToB BigDye Terminator v3.1
Cycle Sequencing Kit (Applied Biosystems) coriacHo
VHCTDPYKLUY [IPOU3BONUTEN, C IOCIEeAYOIIUM Pas-
IeneHueM (pparMeHTOB HAa aBTOMAaTUYECKOM T'eHeTu-
yeckoM aHanusaTope «Hanodop-05» (000 «CUHTOI»).
HykieoTuHble IOCJIEN0BAaTEIbHOCTU YYaCTKOB re-
HOB M3y4YaeMbIX BUJ0B aHAJM3UPOBAJIU C IIOMOIIbIO
IporpaMMHOro obecredeHusa BioEdit u 6a3b!l JaHHBIX
BLAST NCBI (http:/www.ncbi.nlm.nih.gov/BLAST)/).

PE3VJBTATBI 1 OBCYXKIAEHUA
Jlng aHalu3a reHeTUYEeCKUX OCODEHHOCTeW HaMu
OBLIIM BhIOPaHbI BCe BUIBI pojia Diaporthe, KOTOPbIE 3a-
PEerucTPUpPOBAHBI Ha MOACOTHEeUHNKe. CIIMCOK BHUIOB

match 100%, and the BT and TEF-1a sequences must
match 99-100% (the difference should be no more
than 3 bp).

MATERIALS AND METHODS OF RESEARCH

The research was carried out in 2020 on the base of
FGBU “VNIIKR”. During the study, the following meth-
ods were used: DNA extraction, classical PCR, Sanger
sequencing, processing of nucleotide sequences in the
BioEdit program. 5 isolates of D. helianthi from FGBU
“VNIIKR” collection were used, as well as Diaporthe spe-
cies sequences, deposited in the international GenBank
database.

The DNeasy Plant Mini Kit (Qiagen) was used to
isolate DNA from pure cultures. The isolated DNA sam-
ples were subjected to classical PCR. Universal prim-
ers were ITS4/ITS5 [9], which amplify the product from
600 bp of the region ITS rRNA. Amplification of the ac-
tin gene fragment (ACT) was carried out with primers
ACT512/ACT2Rd (700 bp). A mixture of reagents for
one reaction with a volume of 25 pL contained: 17 ul of
RNA and DNA free water, 5 ul 5X PCR buffer Mas" Taq-
MIX-2025 (Dialat Ltd., Moscow), 0.5 ul of each primer
(10 uM) and 2 ul of target DNA.

Temperature-time parameters of amplifica-
tion for primers ITS4/ITS5 included: pre-denatu-
ration at 95 °C — 3 min., then 40 cycles, consisting
of denaturation at 95 °C — 30 sec., annealing of pri-
mers at 52 °C — 30 sec., elongation at 72 °C — 30 sec.;
final synthesis 72 °C — 7 min.; storage at +4 °C. For the
primers ACT512/ACT2Rd: 95 °C — 30 min., 40 cycles:
95 °C-30sec., 61 °C-30sec.,72°C-30sec.; 72 °C -
7 min.; storage at +4 °C. The amplification results af-
ter electrophoresis in 1.5% agarose gel stained with
ethidium bromide were recorded in a gel-document-
ing system Quantum-ST-4-1500 (Japan). PCR product
size was measured using molecular weight markers
GeneRuler™ 100+ bp and Fast Ruler™ (Fermentas).
Samples were sequenced by the Sanger method. PCR
products for sequencing were purified using a com-
mercial kit QIAquick PCR Purification Kit (Qiagen).
The sequencing reaction was carried out using re-
agents BigDye Terminator v3.1 Cycle Sequencing Kit
(Applied Biosystems) according to the manufacturer’s
instructions, followed by separation of fragments on
an automatic genetic analyzer “Nanofor-05” (Syntol,
Russia). Nucleotide sequences of gene regions of the
studied species were analyzed using the BioEdit soft-
ware and the BLAST NCBI database (http:/www.ncbi.
nlm.nih.gov/BLAST/).

RESULTS AND DISCUSSION

For the analysis of genetic characteristics, we selected
all Diaporthe species registered on the sunflower (see
Table).

American and Australian academic papers men-
tion 17 Diaporthe species damaging the sunflower.
Many of these species damage a wide range of plants.
All these species have similar morphological and cul-
tural characteristics. Only 6 of these 17 species have
been registered in Russia so far. The genetic peculia-
rities of the 17 species have been studied to different
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Diaporthe, BbIOpaHHBIX IJIST UCCIEIOBAHUSA, IIPEICTaB-
JIeH B Tabaulie.

B niutepaTypHbIx ucTouHUKax CIIA u ABcTpanuu
yIoMuHaeTcs 0 17 Bumax poga Diaporthe, IOpaXkarouux
TIOZICOJTHEYHWK. MHOTME 13 3TUX BUIOB ITOPAXKAOT IIIY-
POKMIi KPYT pacTeHuii. Bce 3T BUIbI UMEIOT CXOIHbBIE
MOpGhOIOruYecKyre U KyJIbTypaIbHble TPU3HAKU. V3 17
BUJIOB B Halllel CTPaHe 3aperucTPHUPOBAHBI ITOKA TOITBKO
6 BUOB. [eHeTYeCKre 0COGEHHOCTY 17 BUIOB U3y UEHbI
B pasHoi cremenu. Kak BUIHO 13 TabIUIIbI, HEKOTOPBIE
BUJIbI UMEIOT GOJIbIIIOE KOJINUECTBO HYKJIEOTUIHBIX I10-
cnenoBaTesibHocTel B GenBank NCBI, y3kocmenuaamnsm-
POBaHHBIN ITATOTEH MOICOTHEeUHUKA Diaporthe weieri He
MMeeT HY OJHOM IT0CIeN0BaTeIbHOCTH, OOJIbIINHCTBO
BUZIOB MM€EET HEDOJIBIIIOE YKMCIIO HYKJIEOTUIHBIX TTOCIIE-
IoBaTeJibHOCTel. TakuM 06pa3oM, TeHeTUYECKLE 0CO-
O6eHHOCTY BHYTPU POJia ellle MaJIO U3yUYeHbl.

JIJIs1 TIOMCKA YHUKAJIBHBIX YYaCTKOB '€HOB BHYTPU
poxa Diaporthe HamMu GBIV BbIODAHbBL: TeH BHYTPEHHEN
TpaHCKpubupyemoii obmactu creiicepa (ITS), reH B-Ty-
oynuHa (BT), reH (akTopa SJIOHTAIMU TPaHCASIUN
1-a (TEF-1a), TeH, Kogupywmuii 6eJ0K KaJIbMOIY-
auH (CALM), u ren aktuHa (ACT).

AnHaM3 1ocIeIoBaTEIbHOCTEM ITPOBOIUIIN C TTOMO-
IIBI0 ITporpaMMbl BioEdit, o0cHOBBIBasiCh Ha HAMMEHbIIIEH
KOMILIEMEHTAPHOCTY KOHKPETHOTO yYacTKa TeHa aHaJI0-
TUYHBIM yYacTKaM APYTUxX BUAOB Diaporthe (puc. 1, 2, 3).

B pesynbTaTe IPOBEJE€HHBIX UCCIELOBAHUN BBI-
SICHWJIY, YTO TeH (DaKTopa BJIOHTAIIMU TPAHCIIIUN
1-o (TEF-1a) uMeeT GoJibliiee YKCI0 BapuabeabHbIX
YYaCTKOB I10 CDAaBHEHUIO C OCTAJIbHBIMU T€HAMU.

Fig. 3.

Aligned TEF-1a gene sequences

extents. According to the table, some species have a
large number of nucleotide sequences in GenBank
NCBI, the highly specialized sunflower pathogen Di-
aporthe weieri has no sequence, most species have a
small number of nucleotide sequences. Thus, the ge-
netic peculiarities within the genus are still poorly
studied.

To find unique genetic regions among Diaport-
he species we selected internal transcribed spacer
(ITS), B-tubulin gene (BT), translation elongation fac-
tor gene 1-a (TEF-10a), gene encoding calmodulin pro-
tein (CALM), and the actin gene (ACT).

Sequence analysis was performed using the
BioEdit software, based on the least complementarity
of a particular gene region to similar regions of other
Diaporthe species (Fig. 1, 2, 3).

The conducted research showed that the gene for
translation elongation factor 1-o (TEF-1a) has a greater
number of variable regions than other genes.

CONCLUSION

According to the research, the genus Diaporthe and its
species associated with sunflower are poorly studied.
In Russia, the composition of species within the genus
on the sunflower has been studied little. The further re-
search on this topic is necessary.
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Ta6uia

Buapl poaa Diaporthe, oTo6paHHbIE IJIS N3yUYEHUS TeHETUUECKUX 0COGEeHHOCTel

U nopaxamuiye rmoJCoJIHEUYHUK

PacnpocTpanenue KojinuecTBO HYKJICOTUIHBIX

1o

N¢ HaspaHue BUja PacTeHue-x039uH BP®D

nocJjenoBaTeJabHocTel B GenBank NCBI

1. Diaporthe ambigua Bosee 15 BuzmoB

311

4. Diaporthe goulteri Helianthus annuus

HAYYHbIE NCCNEOOBAHNA  SCIENTIFIC RESEARCH

Table

Species of Diaporthe genus selected for the study genetic peculiarities
and damaging sunflower

N2 Species name

Distribution The number of nucleotide
Host plant in Russia sequences in GenBank NCBI

1. Diaporthe ambigua

Over 15 species 311

4. Diaporthe goulteri

Helianthus annuus 7

7. Diaporthe kochmanii Helianthus annuus 6
8. Diaporthe kongii Arachis hypogaea 21
Helianthus annuus
Ipomoea batatas
Portulaca grandiflora

7. Diaporthe kochmanii Helianthus annuus 6
8. Diaporthe kongii Arachis hypogaea 21
Helianthus annuus
Ipomoea batatas
Portulaca grandiflora

10. Diaporthe masirevicii Arachis hypogaea
Camellia sinensis
Chrysanthemoides monilifera
Gloriosa superba
Glycine max
Helianthus annuus
Physalis peruviana
Zea mays

38

11. Diaporthe miriciae Glycine max
Helianthus annuus
Vigna radiata

54

12. Diaporthe novem Bosnee 30 BUIOB

213

14. Diaporthe sackstonii Helianthus annuus 14
15. Diaporthe serafiniae Helianthus annuus 19
Lupinus albus
Malus domestica
16. Diaporthe stewartii Cosmos bipinnatus 25
Cosmos sulphureus
Helianthus annuus
17. Diaporthe weieri Helianthus annuus 0
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10. Diaporthe masirevicii

Arachis hypogaea 38
Camellia sinensis

Chrysanthemoides monilifera

Gloriosa superba

Glycine max

Helianthus annuus

Physalis peruviana

Zea mays

11. Diaporthe miriciae

Glycine max 54
Helianthus annuus
Vigna radiata

12. Diaporthe novem

Over 30 species 213

14. Diaporthe sackstonii Helianthus annuus 14
15. Diaporthe serafiniae Helianthus annuus 19
Lupinus albus
Malus domestica
16. Diaporthe stewartii Cosmos bipinnatus 25
Cosmos sulphureus
Helianthus annuus
17. Diaporthe weieri Helianthus annuus 0
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3AKJ/IIOYEHUE

[TpoBeneHHBIE KUCCHAENOBAaHUS TTOKAa3aJid, YTO POJ
Diaporthe u ero BUAbI, acCollUuUpyeMble C IO COJI-
HEUYHUWKOM, MaJio usyueHsl. Ha Tepputopuu P® Ha
MOICOJTHEYHUKE COCTAaB BUJOB BHYTPU PoJa M3yUyeH
B HEGOJIBIITOM 06beMe. HeobX0[MO TTPOIOIKUTD UC-
cJleloBaHMS B 3TOM HallpaBJIEHUMU.

AHanM3 HYKJIEOTUAHBIX ITOCIeN0BaTEIbHOCTEN
TI03BOJINJ BBISIBUTH I'eH (paKTopa 3JOHTaAlluU TPaHC-
ganum 1-o (TEF-1a), Ha OCHOBe KOTOPOTo OyAyT pas-
pabaThIBaTbCS OPUTUHAJIbHBIE TECT-CUCTEMBI JIJIs IV -
arHocTuky (hOMOTICHCa MTO/ICOJTHEUHUKA MeTOIoM TTLIP
B peXrMe peajibHOTO BpEMEHMU.
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NHPOPMAIIUA OB ABTOPAX

CypuHa TaTbgHa AJjIeKCaHAPOBHA, KaHIWUIAT
OMOJIOTMYECKUX HayK, HavyaJIbHUK — CTapIIMi Ha-
YUHBI COTPYAHUK HAYYHOT'O OTZEJIa MOJEKYISIPHO-
TeHEeTUYEeCKUX MeTOIOB fuarHoctuku ®I'bY «BHUMKP»,
p. 1. BeIKOBO, I. PaMmeHcKoe, MocKoBcKas 06J1., Poccus.

Ckpumnka Ojsibra BajleHTUHOBHA, KaHIUIAT 6110~
JIOTUYECKUX HayK, CTapIINI HayYHbBIN COTPYIHUK Ha-
YYHO-METOLUUYECKOTr'0 OTZeJIa MUKOJIOTUU U I'eJIbMUH-
Tonoruu ®I'BY «BHUUKP», p. 1. BeIKOBO, I. PaMeHCKOe,
MockoBckas 06J1., Poccus.

PyukoB Erop PoMmaHOBUY, MJIAIIIUN HAYYHbIH
COTPYLHUK HAYUHO-METOLMNYECKOI'0 OTAejila MUKOJIO-
rum u reabMmuHTONIO0rMN ®I'BY « BHUVKP», p. 11. BhIKO-
BO, I. PameHckoe, MockoBckas 00J1., Poccusd.

The analysis of nucleotide sequences revealed the
gene for translation elongation factor 1-a (TEF-1a), on
the basis of which original test systems will be deve-
loped for the diagnosis of stem canker of sunflower by
real-time PCR.
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AHHOTAIIUA
B cTaThbe coob6IaeTcs 0 repboIornIecKon SKCIIe NN
B paiioHbl ToMcKoil ob6sacTu U ANTalicKUU Kpa, Ko-
Topad cocTosyiach B aBrycre 2020 I. B paMKax BBIIIOJI-
HEHUS HayYHO-KUCCIIeI0BATEIbCKOM paboTsl (HUP), 1 o
pesysbTaTax JaHHOU SKCIIeAUIIVN. B TI0JIEBbIX YCIIOBU-
SIX TIPOBOZAMJIOCH M3YUEeHNeE PACIIPOCTPAHEHUS U BKO-
JIOTO-6MOJIOTUYECKUX 0COOEHHOCTEN COPHBIX, B TOM
YuCJIe KapaHTUHHBIX M MHBAa3WUBHbBIX, BUJIOB PACTEHUH,
BBITIOJIHSJINCH Te000TaHUYECKIE OTIMCAHUS arPOIleHO-
30B, cobupaJicsa repbosiornyecKkruil MaTepual. [Ipose-
IleHbl HAaGJII0eHs B IPUPOJie 3a BULAMU ITOBUJIUK
Y IMKJIaXeHOU AyPHUITHUKOJUCTHOM.

Kniwoueswote cnosea. CopHble pacTeHUs, UHBA3UB-
HbIE BUJIbI, aTPOIIEHO3bI, KADAHTUHHbBIE BUbI PacTe-
HuM, ToMcKkas 00/1acTh, AITaCKUI Kpa.
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ABSTRACT
The article describes a herbological expedition to the
districts of Tomsk Oblast and Altai Krai which took
place in August 2020 within the research project, as
well as the results of this expedition. In field conditions,
the researchers studied the spreading, ecological and
biological characteristics of weed plants, including the
quarantine and invasive plant species, described the
geobotany of agrocenoses and collected herbarium ma-
terials. Observations of Cuscuta spp. and Cyclachaena
xanthiifolia (Nutt.) Fresen. were carried out in nature.

Key words. Weeds, invasive species, agrocenoses,
quarantine plant species, Tomsk Oblast, Altai Krai.
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INTRODUCTION

n 2018-2021 the Tomsk branch of

FGBU “VNIIKR” carried out a research project

called “Study of Distribution and Ecological and
== Biological Characteristics of Quarantine and In-

vasive Plant Species in Siberian Federal District”
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