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PO3POBKA IJIP TECT-CUCTEMMU JJIS1 ITEHTU®IKAILIT
MIKPOCKOIIIYHUX I'PUBIB POAY FUSARIUM ¥ 3EPHI KYKYPY 31

Y cmammi npeocmaeneno 00cniodcenHs w000 BUSABNeHHS MIKPOCKONIUHUX 2pubie pooy
Fusarium y sepui xyxypyosu. Pospaxoeana pooocneyugpiuna napa npatimepis (FU gen [ ma
FU gen_r) una ocnosi nocnioosnocmeu ecenie TEF pisnux eudie ¢hysapiie 6yra cneyuiunoio
BUKIIOUHO 00 pody Fusarium e mecmax sax in silico, mak i3 3acmocy8anHAM GUOINEHUX [30]Mi6
epubie. Y pezyromami 00Cai0NCceHb CMAHOBIEHO, WO BUKOPUCTAHHS POOOCHeYUDIiuHUX npaimepie
00360JI5€ YCNIWHO BUAGIAMU 8CI Map2emHi 8UOU, AKI € HAUOLIbUW NOWUPEHUMU KOHMAMIHAHMAMU
3epHa KYKypyo3u, npu YboMy 3d 8UGUEHHS 57 HeBU3HAUEHUX 00 8UODY I301Ami8, AKi Oyau 8i0HeceHi 00
¢y3apiie Ha ocHosi mopgonoziunux enacmuocmei, auute 55 Oyau i0eHmugikoeaHi 5K
npeocmasnuku pody Fusarium 6 IIJ/IP ma 0sa i30namu 6i0HeceHo 00 iHui020 8Udy MIKPOCKONIUHUX
2pubie, OIU3LK020 3a MOPDONOTUHUMU BIACMUBOCHIAMU.

Hocniosceni 55 izonamie 6yau posnoodineni 3a suoamu. F. oxysporum (9%), F. proliferatum
(13%), F. sporotrichioides (33%), F. graminearum (25%), F. verticillioides (9%) i F. culmorum
(11%). Kpim moeo, ioenmuunicmo ycix i3015mi6 makoxtc 0yia niomeepoxceHa 3a 00NoMo200 napu
npaumepis 0ns eusHavenus pooy Fusarium.

V' nooanvuwiux Oocnioxcenusx 6yoyme pospoOneHi HOB8I nioxoou O GUAGNEHMHS
MOKCUHNPOOYKYIOUUX BUOI8 MIKPOCKONIUHUX 2pubi8 y 3epHi ma 3epHO8itl NPoOyKYii.

Kntouogi cnosa: Fusarium, ¢yymonizun, moxcueeHHicms, 3¢pHO KYKYPYO3U, KOHMAMIHAYISL.

Beryn. ¥V cydacHOMy ri00albHOMY CBITI 3a0€3IMEUeHHsSI SKOCTI 3e€pHOBOI
MPOYKIIIi € OJTHUM 13 HAMBaXJIMBINIUX BUKIMKIB. YPaXEHICTh 3€pHA Ta MPOJYKTIB
POCIMHHHUIITBA MIKPOCKOTIIYHUMHU TOKCHHIIPOJIYKYIOUMMHU TpruOaMu pI3HUX POJIIB €
MPUYMHOIO MIKOTOKCHUKO31B TBAPWH Ta JIOJUHU, TIPHU [IOMY XPOHIYHI MiIKOTOKCHUKO3U
TBAapUH BUKJIMKAIOTh 3HAYHE 3HM)KCHHS MTPOAYKTHBHOCTI [1].

3a omyOJNiIKOBaHMMHU JIaHMMH, TMPOOJEMaTUKa Ypa)XEHHsS 3€pHA Ta KOPMIB
rpu0aMu-TIpoIylIeHTaMU MIKOTOKCUHIB akTyaibHa s Ykpainu. HeoOximHicTb
BUPIIIEHHS I11€1 TPOOJIEMU TOJSATAE TAKOXK B 3HMKCHHI PU3UKIB JJIsL JTFOJEH 1070
TOCTPUX OTPYEHH TOKCMHAMHU a00 XPOHIYHI TOKCHKO3H, K1 MepeOiratoTh 13 BaXKKUMH
ypakKeHHs NeUiHKK Ta HUPOK [1-2].

* AcrmiipaHT
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['pubu poxy Fusarium e ogHuMH i3 HAWMOIIMPEHININX KOHTAMIHAHTIB 3epHA
KYKYpPYA34 Ta MIIEHHUII, 0araTo 130J15TiB OMUCaHI K TOKCUHIIPOAYKYIOUl Ta SBJISIIOTH
MiBUIICHY HeOe3MeKy, OCKUIbKM TMPOAYKYBaHHA TOKCHHIB  BiIOYBa€ThCS
Oe3mocepeTHbO i1 Yac 30epiranns 3epHa [3-5].

KnimaTu4Hi 3MiHH, SIKI CYTTPOBOKYIOTHCSI 3HAYHUM MOTEIUTIHHIM Ta 3MiHAMU
y CKJIaJii MIKpPOOIOIIEHO3Y MIKPOCKOMIYHUX TpUOIB Ta aKTUHOMIIETIB Ha TEBHUX
TEPUTOPIAX, CIPUSIOTh PO3BUTKY OKPEMHUX TAKCOHOMIYHHUX T'PYIl, OCHOBHHUM 3 SIKUX
10100 3¢€PHA KYKYPYA3H € MpeacTaBHuku poay Fusarium [6-10].

AKTyaJIbHUMH METOJaMHU BHSBJICHHS MIKPOCKOMIYHUX T'pUOIB Ha CHOTOJIHI €
MIKpOOI0OJIOTiuHI, SKI CHPSMOBaHI Ha KyJIbTHBYBaHHS 30yJHHMKAa Ha TOXUBHHUX
CEepe/IoBUIIIAX Ta THUIIYBaHHS 3a BUBYEHHS MOP(OJIOTIUHUX (MIKpOCKOIIs) Ta
KyJIbTypaJlbHUX (pocToBHX) BiactuBoctedd [11]. [HmIUM BaXJIMBHUM METOIIOM €
MOJICKYJIIpHO-010JI0TIYHA JIIarHOCTUKA, a caMe 3acTOCyBaHHS IMOJIMEpa3HOi
nanioroBoi peakiii (IIJIP), sika mo3BoJisie BUSBISATH OKpeMi BHAM ab0 pOaH
MaToreHa, B  TOMY  4YHCJl  JIO3BOJISIE ~ BCTAHOBUTH  HASBHICTh  T'CHIB
TOKCHHOTPOIyKyBaHHs [12—15].

BcTraHoBIEHHS BUIOBOTO CKJIATy JOMIHAHTHUX BHIIIB € BKIWBHM ITiXOIOM
710 TIONEpeHPKEHHsI KOHTaMiHAaIlli 36pHOBOI MPOAYKIT Ta JUIsl OIIHKK PU3HUKIB I10JI0
HAKOIWYEHHSI MIKOTOKCHHIB B 3€pHI, OCKUIbKHM MEBHI BUAM MPOAYKYIOTh JHIIIE MEBHI
BUIM MIKOTOKCHHIB [16—19].

3acTocyBaHHS HOBUX MIJXOJIB /0 BHJAOBOI 1A€HTHU(]IKAIII MIKPOCKOMIYHUX
rpubiB — KOHTaMIHAHTIB 3€pHOBHMX pOAy Fusarium, € BaKJIUBUM 3aXO0J0M IS
MONEPE/PKCHHS YpaXKCHHST 3€pHAa MIKOTOKCMHAMHM B TIporeci 30epiraHHs Ta €
BYXJIMBUM aCIIEKTOM JIJIs1 30€peKeHHS 37J0pOB’ S TBAPUH Ta JIOAUHU.

Meto10 poGoTu Oysio pPO3pOOUTH BITUM3HSIHY TECT-CHUCTEMY IMOJIMEpa3HOl
nanuroroBoi peakuii (IIVIP) nns pomoBoi Ta BHIOBOI iAeHTH(IKaLii TpudIB poay
Fusarium i BUBUMTH BUIOBHIA CKJIa]l B 3pa3Kax 3epHa 3 JCSKUX PETIOHIB YKpaiHH.

Marepianu Ta MeTOAM AOCHiAXKeHb. [[11 MOCTIKEHb BHKOPHCTOBYBAIH
57 i3omariB TpubiB poay Fuzarium, BHIOIICHMX 13 3pa3KiB 3€pHA KYKypyI3H 3
niBHIUHNX obnactedt Ykpainu (KuiBchka, UepniriBcbka, JKuTomupcebka). 3pasku
OTPUMYBAJ I JOCHIKEHb 3 TOCMOAApPCTB, B SIKAX CIOCTEpITalid O3HAKU
XPOHIYHMX TOKCHUKO3IB TBapvH a0 BiI3yaJbHO PEECTPYBAJIOCS YpPaKECHHS 3epHa
MIKPOCKOIIIYHUMHU FPpUOaMHU.

BunoBy ineHTu(dikamio BUIUIIEHUX 130J5TIB MPOBOAWIN 32 MOP(OIOTTYHHUMU
(Mikpockomisi) Ta (EepMEHTATHBHMMHK  BIACTHBOCTSMH  3araJbHONPUAHITHMHU
Meroaamu. BuBueHHss MOP(]OTIOTIYHUX BIACTHBOCTEH MPOBOIMIN 13 3aCTOCYBAHHIM
CTaHJAPTHUX MIKOJIOTTYHUX METOJMIB 3 BHKOPHCTAaHHSM cepeaoBuil Yareka Ta
Cabypo (HiMedia, [amis).
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Buninenns JJHK 13 3paskiB KyJabTypu MilENii0 13 BUKOPUCTaHHAM HaOOpy
PureLink™ Microbiome DNA Purification Kit, A29790 (Invitrogen, CIIIA) 3rigHo 3
THCTPYKII1€10 BUPOOHUKA.

HaGopu mpaiiMepiB, 0 JETEKTYIOTh OKpeMi BUAU (Py3apiiB, BUKOPUCTAHO 13
omyomikoBanux Wolny-Kotadka et al. [20] naHux momo pPeKOMEHIOBaHUX
MOCTIIOBHOCTEH, pojocnenudiyai mpaiiMepd po3paxoBaHO aBTOpaMH  CTaTTi.
[Ipaiimepu Oy CHHTE30BaHI Ha HaIllle 3aMOBJICHHS MiICIIEBHM ITOCTa4aJIbHUKOM.
Crrcok BUKOPHCTAaHUX MpaiiMepiB MpeacTaBiIeHo B Tabmuli 1.

Tabnuysa 1
Cunucoxk npaiimepiB 1uis nposeaenns IJIP
Hz:3Ba IMocainoBHicTs npaiimepa (5°—3°) Perto Crnenudgivynictn
npaiiMmepa reHy
CLOX1 CTTGTCAGTAACTGGACGTTGGTACT . oxysporum
CLOX2 CTTGTCAGTAACTGGACGTTGGTACT
CLPRO1 TGCATCAGACCACTCAAATCCT F. proliferatum
CLPRO2 GCGAGACCGCCACTAGAT
Fspo-R CAGCGCACCCCTCAGAGC F. sporotrichioides
Fsp-F CGCACGTATAGATGGACAAG CAL ren
Far-F GTTGATGGGTAAAAGTGTG F. graminearum
Fgr-R CTCTCATATACCCTCCG
VER1 CTTCCTGCGATGTTTCTCC E_ verticillioides
VER?2 AATTGGCCATTGGTATTATATATCTA
C51F ATGGTGAACTCGTCGTGGC
F. culmorum
C51R CCCTTCTTACGCCAATCTCG
FU gen f CGGTTCAAGCATCCGATCTGC TEF ren | Fusarium susuauenns
FU gen_r CCTGACTTGATCTCACGC 00 poody

Kmacuunauit Bapiant I1JIP npoBoaumu B 06’emi 50 MkiI. 3 MeTOrO MiHIMI3amii
YTBOPEHHsI Hecmenu@iuHuX TPOJYKTIB peakiii OyB BHUKOPUCTAHUNA METOJ
MPUTOTYBaHHS PEAKIINHOI cyMilll 3 G13UYHUM po3iaeHHsIM KomnoHeHTiB [1JIP. s
NPUTOTYBaHHS  «HIKHBOI»  pEakUiiHOI CyMilll 3MIIIyBaldW mpaiimMepu Ta
Hykieoruarpudocdatu (2MM) B ofiHINA NpoOipiii 3 po3paxyHKy 1o 5,0 MKJI KOXKHOTO
KOMITIOHEHTY (10 2,5 MKi 000X mpaiiMepiB 3 KIHIEBOIO KOHLEHTPALIEID KOXHOTO
20-25 nMonb/3pazok). Ilicig 3minryBaHHS Ha BOPTEKCI CyMill BHOCWIA B
nigroroBieHi st [1JIP mikpornpoOipku mo 10 MK 1 HamrapoByBajiu 3BEpXy IO
15 mMxn1 posmiaBieHoro Bocky. Ilicisi 3acTuraHHs BOCKY B IpPOOIpKY BHOCHUJIHM IIO
20 MKJT «BEpXHBOI» CyMilIl Ta MO 2 Kparun MiHepaibHOrOo Macia. Jlo ckmamy
«BepxHboi» I[IJIP-cymimni B po3paxyHky Ha 1 3pasok, Bxomwino: 10,0 mxm 5-x
IJIP-0ydepy, 2,5 mxin 50 MM MgS0O4, 6,5 mxa H20 ta 1,0 mxn Taq-nonimepaszu
(5 on/mxan). ITix omiro y BIAMOBIIHOCTI 10 MapKyBaHHS MPOOipOK BHOCHIIN MO 20 MKJI
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JIHK 3pazky B lowTE Oydepi B kinbkocti 40 Hr. [Ipoayktu ITJIP po3mipom Bix 300
no 768 Hn (Bumocnernudivuai npaitmepu) ta 1420 Ho (pomocnerudivyHi npaMepn)
BUSBIISITM METOZIOM eJeKTpodopesy aMIutikoHiB B 1,4% arapo3Homy rei 3 OpomigoM
STI/IIF0 BIMOBIJIHO JIO CTaHJApPTHOIO MPOTOKOJy B Kamepi BupoOHHUITBa Bio-Rad,
CIIA. sk mapkep BukopuctoByBasii 100 bp DNA Ladder (NEB, CIIIA).

AMrutidikaiio BUIIICHUX HYKJIETHOBUX KHCJIOT IMPOBOJWIN 3a JOIMOMOTOIO
npunaay CFX96 (Bio-Rad, CIIIA).

YMoBu peakuii Oylid HAacTyMHUMH: TIOYaTKOBAa JIEHATypallisl MPOTATOM
1 xBunuam 3a 96°C, motiM 35 mukiiB mo 10 cexyHna aenHaryparii 3a 96°C, Bigman
npotsroM 5 cexyHa 3a 50°C ta emonraiist npotsarom 3 xBuiuH 3a 60°C. IIporpama
3aBeplyBaiacs 4-XBUIMHHOK (DIHATBHOIO eloHraiiero 3a 60°C.

Sx mno3uTMBHUN KOHTpodb BukopuctoByBanu JIHK 13 kynsTyp mrTamis
F. culmorum, F. graminearum, F. oxysporum, F.proliferatum, F. sporotrichioides,
F. verticillioides, siki 36epiratotscst B My3ei IBM HAAH.

OtpumaHi JlaHi aHaTI3yBaJk 3a JIOMOMOTOI0 MporpamMHoro makery «R-studioy
(https://www.r-project.org/) MeTogamMmu OIMCOBOI CTATUCTHKH.

Pe3yabTaTu gociigxensb Ta ix o0ropopenHsi. Crenu@iyHICTh 3aCTOCOBAHUX
poio- Ta BHAOCHEUM(PIYHMX Tap MpanMepiB MIOJ0 LIUIBOBUX JUISHOK T€HOMY
Fusarium Oyma mporecroBaHa Ha 6 BWAax, IO MPEACTABISAIOTH TaKi, IO YacTO
3yCTpIYalOThCA B YKpaiHi.

Po3paxoBana Hamu popocnenudiuHa s Fusarium mapa mpaiimepiB
(FU gen f ta FU gen r) Ha oCHOBiI mociifoBHOCTeH TreHiB TEF pi3HuUX BHIIB
dbys3apiiB Oyia crerudiuHO BUKIYHO A0 poay Fusarium B tecrax sik in silico, tak
13 3aCTOCYBAaHHSIM BHUAUICHHX HaMHu 130J8TiB TpuOiB. Y pe3ynbTari JIOCHIIKEHb
BCTAHOBJICHO, 110 BUKOPUCTAHHS POAOCHEHU(PIYHUX MpailMepiB J03BOJIAE YCHIIIHO
BUSBIIATM BCl JOCHI/DKEHI TapreTHl BUIU, SKI € HaWOUIbII MOIIUPEHUMHU
KOHTaMiHaHTaMH 3€pHa KYKYpyI3H, NPU IIbOMY 32 BUBYCHHS 57 HEBH3HAYCHUX IO
BUJly 130JIATIB, sAKI Oynu BigHECeHI 10 (y3apiiB Ha OCHOBI MOP(OJIOTIUHUX
BJIACTUBOCTEH, juiie 55 Oynu ineHTH(IKOBaHI SK MpeACTaBHUKHM poay Fusarium B
[1JIP Ta nBa 13075TH BIAHECEHO JIO 1HIIIOTO BUAY MIKPOCKOMIYHHUX TPUOIB, OJIM3BKOTO
32 MOP(OJIOTIYHIMH BJIACTUBOCTSIMH.

Pe3ynbTaTi AOCIKEHb MpeIcTaBIeH] B Ta0auIll 2 Ta Ha puc. 1.

3rilH0 3 JaHUMM TaOnuIl 2, y pe3ylbTaTi JOCHIIXKEHHS OKPEeMHX BH/IIB,
nepea0ayeHux EKCIIEPUMEHTOM, BCTAaHOBJIEHO, 10 Habopu mnpaiimepiB CLOX1 Ta
CLOX2; CLPROI Tta CLPRO2; Fspo-R Ta Fsp-F no3Bonwmiu BU3HAUYUTH BC1 130JSITH
tectoBanux BuaiB F. oxysporum, F. proliferatum ma F. sporotrichioides BiamosigHo.
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Tabnuys 2

Pe3syabTaTn nociixkeHHs: npaiMepiB /151 BUSIBJICHHSA ClieU(piIHUX
AiASTHOK reHoMY MiKpockoniuHuX rpudiB poxy Fuzarium

Inentudikosano 3a nonomoroxo IJIP i3
InenTudikoBano Ha0opoM npaiimepiB
o Bceboro | mikpockomiewoTta| o = N o At
e Buz i30.1TiB | KyabTYpaTBHIMH X X Tel s Bl E % LEss
Lo Lo
BJIACTHBOCTSIMH (_.I) (_.I) % % L% 2 2 SS| O3 é" §
1 | F. oxysporum 5 5 5 — — — — — 5
2 | F. proliferatum 7 7 — 7 — — — — 7
3 | F.sporotrichioides| 18 18 — — 18 — — — 18
4 | F. graminearum 14 14 — — — 12 - 1 12
5 | F. verticillioides 5 5 — — — — 5 — 5
6 | F. culmorum 6 6 — — — 1 1 6 6
7 | Fusarium spp. 57 57 5 7 18 13 6 7 55

3rilH0 3 JaHUMH TaOuuIl 2, y pe3ylbTaTi JOCHIKEHHS OKPEeMHX BH/IIB,
nependadeHnx EKCIepUMEHTOM, BCTaHOBJICHO, mo Habopu mpaiimepiB CLOX1 Ta
CLOX2; CLPROI1 Tta CLPRO2; Fspo-R Ta Fsp-F mo3Bonunu BU3HAUMTH BCi 130714TH
TecToBaHuX BUAIB F. oxysporum, F. proliferatum ma F. sporotrichioides BiamoBiaHo.

Puc. 1. Enexkropogoperpama npoaykris amiutipikanii okpeMmux BUAiIB
MiKpockonmiuHux rpubiB poxy Fuzarium: M-mapkep monekynsipHoi Baru, 1—4 —
neratuBHi kouTpoui (Alternaria spp, Aspergillus spp, Penicillium spp,
Trichoderma spp); npaiimepu Fgr-F Fgr-R 5-9 — F. graminearum, 10-11 — cymir
JIHK Fuzarium iammx mociimkenux Buais; npaiimepun CLOX1 CLOX2 12-15 -
F. oxysporum; mpaiimepu FUgen fTa FUgen r; 16, 17, 19, 20 — BusiBieHO
MIKpOCKoOMiuHi rpuou poay Fuzarium; 18-23 — HeraTUBHUI pe3yJIbTaT.
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3riiHO 3 JaHMMHU TaOiuIl 2, y pe3yJbTaTi AOCHIKEHHS OKPEMHUX BHUJIIB,
nepeadayeHuX EKCIIEPUMEHTOM, BCTaHOBJIEHO, 1o Habopu mnpaiimepiB CLOX1 Ta
CLOX2; CLPRO1 Tta CLPRO2; Fspo-R Ta Fsp-F no3Bonunu BU3HAUMTH BCi 130J1TH
TecToBaHuX BUAIB F. oxysporum, F. proliferatum ma F. sporotrichioides BigmoBiaHo.

Hocmimkeni 55 i3omaTiB Oynu po3mnofiieHi 3a Bumamu: F. oxysporum (9%),
F. proliferatum (13%), F. sporotrichioides (33%), F.graminearum (25%),
F. verticillioides (9%) i F. culmorum (11%). Kpim TOro, iICHTHYHICTh yCiX 130JIATIB
TakoXX Oyja MiATBEp/KEHA 3a JOMOMOTIOI0 Mapu MpaiMepiB JJIsi BUSHAUYEHHS POy
Fusarium (puc. 2).

» F. oxysporum

= F. proliferatum

= F. sporotrichioides
F. graminearum

= F. verticillioides

= I culmorum

Puc. 2. Po3noaij BuaiB Fusarium Ha ocHOBi BUsiBJIeHHX BHAiB, N=55.

Takuii migxix J03BOJIMB BCTAHOBMTH IOMIHAHTHI cepen BuaiB Fusarium,
acoliiioBaHUX 13 KOHTaMIHAIIE€I0 3€pHAa KYKYpYyI3H, OTPUMAaHOr0 3 TOCHOJApPCTB
MIBHIYHOTO peErioHy YkpaiHu. J[Ba 130/15TH, TOMEPEAHBO BIJHECEHHX A0 POIY
Fusarium, e Oyyu i1eHTU(IKOBaHI Ha BUIOBOMY Ta POJOBOMY PiBHI.

Criz 3a3HAYUTH, 10 3T1AHO 3 YUHHUM 3aKOHOJABCTBOM KUIBKICTh MIEISIPHUX
rpu0OiB CaHITAPHOIO OIIHKOIO 3€pHA HE PETrJIaMEHTYEThCS, a PETJIAMEHTYIOThCS JIUIIIe
JOMYCTUMI KOHIEHTpaLli MIKOTOKCHHIB, TOMY ISl MONEPEHKCHHS HAKOMUYEHHS
MIKOTOKCUHIB 'y 3€pHI, B@XJIUBO JOTPUMYBATHCh TEMIIEPATYPHOTO PEKUMY
30epiranHs sl 3MEHIIICHHSI PU3UKIB HAaKOMMYEHHSI TOKCUHIB B IPOIECl 30epiraHHs.
3acTocyBaHHsI MIBUAKOTO Ta TouHoro metony IIJIP mo3BosuTh B KOpPOTKUM TEpMiH
MPOBECTU MOHITOPUHTOBI JOCHIPKCHHS MO0 HAasSBHUX BHUIIB MIKPOCKOTIYHUX
rpubiB poay Fusarium y 3epHi KyKypyJa3dW Ta CBO€YACHO BIKUTH 3aXOJIiB,
CHpPSMOBAaHUX Ha HEAOMYILEHHS HAKOMMUYEHHS TOKCHHIB Y TIpoLeCi 30epiraHHsi.
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BHuCHOBKH Ta nepcneKTHBH MOAAIBIIUX JOCTiKeHb:

1. Po3paxoBana ponocnenudiuna napa npaiimepiB (FU gen frta FU gen r) Ha
ocHoBl mocnigoBHocTeil reHiB TEF pisaux BumiB ¢yzapiiB Oyna crneuudigHoro
BHKITFOUHO JI0 poAy Fusarium B TecTax sk in silico, Tak i3 3aCTOCYBaHHSIM BHIUICHUX
1301 TiB TpHUOIB.

2. 'Y pesyabTaTi  JOCHIPKEHb  BCTAHOBJEHO, 10  BUKOPUCTaHHS
poaocnenudiuHuX IpaiiMepiB J03BOJISE YCHIITHO BUABIISATH BC1 TapreTHI BUIH, SIK1 €
HaWOIIBIT TMOIMIMPEHUMH KOHTaMiHAHTaMH 3€pHa KYKypyJ3H. [IeHTUUYHICTH YCiX
130JITIB TaKOK OyJia MiATBEpKEHA K pia Fusarium, a BUIOBuUi po3IOIiI CKIa1aBCs
i3 nmomimanTHMx BmmiB. F. oxysporum (9%), F. proliferatum (13%),
F. sporotrichioides (33%), F. graminearum (25%), F. verticillioides (9%) Tta
F. culmorum (11%).

VY nojanbmux JOCHIIKEHHSX OYyIyTh pPO3POOJIEHI HOBI MIAXOAW  JJIs
BUSIBJICHHS] TOKCUHIIPOAYKYIOUMX BHUJIIB MIKPOCKOIMIYHUX IPUOIB y 3€pHI Ta 3€pHOBIN
MIPOIYKIIi.

DEVELOPMENT OF A PCR TEST KIT FOR THE IDENTIFICATION OF
MICROSCOPIC FUNGI OF THE GENUS FUSARIUM IN CORN GRAIN / Zhakharova O.,
Yangol Y., Tarasov O.

Introduction. The mainly used methods for detecting of microscopic fungi are mycological,
which are aimed at cultivating the pathogen on nutrient media and typing by studying
morphological (microscopy) and fermentative properties. Another important method is molecular
biological diagnostics, namely the use of polymerase chain reaction (PCR), which allows to identify
individual species or genera of the pathogen, including the presence of toxin-producing genes.

Establishing the species composition of the predominant species is an important approach
to preventing contamination of grain products and to assess the risks of mycotoxin accumulation in
grain, since certain species produce only certain types of mycotoxins.

The use of new approaches to the species identification of microscopic fungi — contaminants
of grain of the genus Fusarium, is an important measure to prevent grain contamination with
mycotoxins during storage and is an important measure to preserve animal and human health.

The goal of the study was to develop the polymerase chain reaction (PCR) test kit for genus
and species identification of Fusarium fungi and to study the species composition of corn grain
samples from some regions of Ukraine.

Materials and methods. 57 isolates of fungi of the genus Fuzarium, isolated from maize
grain samples from the northern regions of Ukraine (Kyiv, Chernihiv, Zhytomyr) were used for the
study. Samples were obtained for research from farms where signs of chronic animal toxicosis were
observed or grain damage by microscopic fungi was visually recorded. The isolation of
microscopic fungi and confirmation of the species was carried out with conventional
microbiological methods using with the use of Chapek and Sabouraud nutrient media, which were
prepared according to the manufacturer’'s recommendations (HiMedia, India).

DNA extraction from mycelial culture samples was perormed using PureLink™ Microbiome
DNA Purification Kit, A29790 (Invitrogen, USA) according to the manufacturer ’s instructions.
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Primer sets detecting individual Fusarium species were used from the data on recommended
sequences published by Wolny-Kotadka et al. 2015, and genus-specific primers were calculated by
the authors. The primers were synthesized for us by local vendor, Ukraine.

The data obtained were analyzed using descriptive statistical methods.

Results of research and discussion. The Fusarium genus-specific primer pair (FU_gen_f
and FU_gen_r), which we calculated based on the TEF gene sequences of different Fusarium
species, was specific exclusively for the genus Fusarium in both in silico and in vitro tests using the
fungal strains we isolated. As a result of the study, it was found that the use of genus-specific
primers allows the successful detection of all the target species studied, which are the most common
contaminants of maize grain, while in the study of 57 species-unspecific isolates that were assigned
to Fusarium on the basis of morphological properties, only 55 were identified as representatives of
the genus Fusarium by PCR and two isolates were stated as non-fusarium species of microscopic
fungi similar in morphological properties.

The identity of all isolates was also confirmed using a pair of primers to determine the genus
Fusarium. 55 isolates studied were classified by species: F. oxysporum (9%), F. proliferatum (13%),
F. sporotrichioides (33%), F. graminearum (25%), F. verticillioides (9%) and F. culmorum (11%).

This approach allowed us to identify the predominant Fusarium species associated with the
contamination of maize grain from farms in the northern region of Ukraine. Two isolates tentatively
assigned to the genus Fusarium were not identified at the species and genus level.

Conclusions and prospects for further research.

1. The calculated genus-specific primer pair (FU_gen f and FU_gen_r) based on the TEF
gene sequences of different Fusarium species was specific exclusively for the genus Fusarium in
both in silico and in vitro tests using isolated fungal isolates.

2. As a result of the study, it was found that the use of genus-specific primers allows the
successful detection of all target species that are the most common contaminants of corn grain. The
identity of all isolates was also confirmed as the genus Fusarium, and the species distribution
consisted of the predominant species: F. oxysporum (9%), F. proliferatum (13%),
F. sporotrichioides (33%), F. graminearum (25%), F. verticillioides (9%) and F. culmorum (11%).

As a next step, new approaches will be developed to detect toxin-producing species of
microscopic fungi in grain and grain products.

Keywords: Fusarium, microscopic fungi, toxigenecity, corn feed, contamination.
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