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PE®EPAT

Junimomuas pabora oobemom 37 CTpaHMIl, COACPXKUT [ puc., 4 Tabdim., 22
HUCTOYHHUKA JINTEPATYPHI.

Kimouessble ciioBa: oomuiiet Phytophthora infestans, kommiexcer Cu(ll)

C OpraHWYECKUMHU JINTAHIaMH, YallleYHbIN TECT, aAHTUMUKPOOHOE JICHCTBHE.

Oo0bexkt wmcciaemoBanus: wmramMmel  P.infestans 1Tom2018 u  Al,
KOMITJIEKCHBIC COCTMHCHHSI METAJIJIOB C OPTAHMYECKUMHU JINTAHIaMHU.

Ileab: uzydeHne Onoornueckoi akTuBHOoCTH KomrutekcoB Cu(ll) u

KOMILJIEKCOB 10 OTHOIICHUIO K maroreny P. infestans.

MeTtoabl ucc/ie0BaHUA: MUKPOOHOJIOTHYECKUE (KyTbTHBUPOBAHKE

P. infestans Ha TUIOTHOM W B KMIKOH cpemax), OHOXMMHYECKHE
(uccrnenoBaHrue akTUBHOCTU (PEPMEHTOB B IUTO30JILHOM (PpaKITUm).

[IpoBeneHo wWccleqoBaHUE OHMOJIOTMUECKOW AaKTUBHOCTH — Pa3IUIHBIX
coequHenuid u komruiekcoB Cu(ll) ¢ opraHmyeckuMu JMraHjaMu Ha OOMHUIIET
Phytophthora infestans ¢ momormpi0 dYame4HoOro TecTa, BKIIOYAs COCIMHCHUS
CuBS100, CuBF150, Cut+Xankon, Xankon, CuTSO8, CuFlu, CuBFOS5,
CuTSNO?2, Cu(C7H503)2, Cu(C7H503)2+xankoH 1:1, Terpasoun,
Terpazon+uanouactuusl Cu 1:1, CuBNO7, CuBNOS8, CuBN20, CuBN27,
CuBN77, CuBN78, CuClimb, CuKet, Kommiekc coiau Meam ¢ TETpa3oyioM B
KoHIeHTparusax 25, 50, 100 Mxr/mi ¢ ucnosnp3zoBanueM mramMmmoB 1 Tom2018 n Al
P. Infestans. Haubonbmyo akruBHOCTh mposBuian Flu, CuFlu, CuKet, CuClimb,
Cu(C7H503)2, CuBFOS5, CuNF2100. J[pyrue KOMIUJIEKCHI HE IIOKa3aJu
3HAYUTEILHOTO HHTMOMPOBAHUS POCTA MUIICITHS.

IIpu B3aumoneiicteun ¢ miasmuguod JIHK coegunenus CuFlu B
koHreHtparuu 100 u 500 mxr/min u Flu B xonuentpamuu 100 u 500 mkr/mi
BBI3BIBAIOT €€ YAaCTUYHOE IOBPEXKIACHUE, UYTO BBIPAKASTCS B IIOSBIICHUM Ha
anekTpodoperpaMme JOMOTHUTEBHON MOJI0CHI ¢ MEHBIIIEH MOABUKHOCTHIO

CoenMHEHHUs TaK)Ke HCIIONBb30Baid TpH BeIpammBanuu Ph. Infestans B
KUJIKOW muTarenbHor cpene B TeueHun 14 cyrtok. Flu, CuFlu, CuKet, CuClimb
WCTIONh30BaM B KoHIeHTparuu 25 Mkr/mu, a CuNF2 B konmnentpamuu 100
MKr/Mia. Kommiekcer Flu, CuFlu, CuKet, CuClimb mogHOCTBIO MOJABISIOT POCT
mutenus, a CuNF2 mongaBisier pocT MUIIENMS MMaTOT€HAa B MEHBIIEH CTENEHH U
TaKKe TOJIaBISET POCT CIIOPOHOIIICHUIA.

JIIsi BBISBJICHUS BIUSHHUS KOMIUICKCA Ha METAa0OJIMYECKHE TIPOIECChl B
kiaeTkax murnenus Ph. Infestans Obur mpoBeneH TecT Ha aKTUBHOCTh (DEPMECHTOB:
o aerictBueM komrrekca CuNF2 n3MeHsaeTcss He3HaYUTeNbHO.



PODEPAT

JlpiruiomHas pabota ab'émam 37 crapoHak, 3msmmdae 7 mai., 4 tabm., 22
KPBIHILIBI JTiTapaTyphl.

Kmouaswist cioBbl: oomuiietr Phytophthora infestans, kommexcsr Cu(ll)

3 apraHivyHbIMI JIiIraHaMi, KyOKaBbl TACT, aHTBIMIKPOOHAE JI3EsSHHE.

A0'exT pacaemaBanus: mraMsl P.infestans 1Tom2018 1 A1, KOMIIIEKCHBIA
3My4YdHHI MeTajay 3 apraHiyHbIMI JIraHaami.

Mbra: BeIByYsHHE Oisiariunail akteryHaci komrmiekcay Cu(ll) i

KOMILIEKCay Ma aJHociHaxX Aa matareHy P. infestans.

MeTtaab! nacjienaBaHHs: MiKpaOisyiariyHbls (KyJIbThIBABAHHE

P. infestans wa mrupmIbHAK 1 Y Bagkai acApoA3AX), OISIXIMIYHBIS
(macnenaBaHHe akThIYHACI epMeEHTAY Y IIUTO30JbHOM (paKilbli).

[IpaBen3zena pacienaBaHHe OislariyHaidl akThIYHACI PO3HBIX 3IYUIHHSY 1
xkomruiekcay Cu(Il) 3 apraniuneiMi Jiranaami Ha oomutiet Phytophthora infestans 3
nanamoraii kyOkaBara TocTy, ykitoudaroubl 3myusHHi CuBS100, CuBF150,
Cut+Xankon, XankoHn, CuTSOS8, CuFlu, CuBFOS5, Cu2NO2 , Cu(C7H503)2+
xankoH 1:1, Tarpaszon, Tatpazont+nanavaciin Cu 1:1, CuBNO7, CuBNOS,
CuBN20, CuBN27, CuBN77, CuBN78, CuClimb, CuKet, Kommmiekc comi mMensi 3
teTpa3onS 00 Mkr/mn 3 BeIkapbicTanHeM mTamay 1Tom2018 i Al P. Infestans.
Haitbonpiyto akteiynacip npassiii Flu, CuFlu, CuKet, CuClimb, Cu (C7H503)
2, CuBFOS5, CuNF2100. Iambis kOMIJIEKCHl HE Maka3ajl 3HauHara iHrioipaBaHHS
POCTY MIIDITIIO.

[per y3aemamzesani 3 miasmignail JJTHK 3myusaus CuFlu y kaHipHTparsi
100 1 500 mxr/mi 1 Flu y xanmpuTpansi 100 1 500 MKr/mil BBIKJTIKAIOIb si€
JacTKOBae MalIKop)KaHHE, IITO BBIAYISICIa ¥ 3'saylIeHHl Ha aiekTpadapirpame
JaaTKOBal Manxackl 3 MEHIIIAH PyXOMacIIio.

3nMy4sHHI TakcamMa BBIKaphICTOYBadi Tpbl BeipomuBanHi P. Infestans ¥
BaJKail maxkplyHail acapoaasi Ha npaudary 14 cyrak. Flu, CuFlu, CuKet, CuClimb
BBIKapbhICTOYBal ¥ KaHUPHTpansl 25 Mkr/mi, a CuNF2 y kanmpatpausi 100
Mkr/mi. Kommiekenl Flu, CuFlu, CuKet, CuClimb nangkam gymais pocT Milpiito,
a CuNF2 nymblib pocT MILPJIiS NaTOTEHbl ¥ MEHIa CTYMeHi 1 Takcama JyIIbIlb
POCT CTIOpaHaIIdHHS.

Jlnis BBISYIIEHHS YTIIBIBY KOMIUIEKCY Ha MeTaOaivHbIsA MpaldChl ¥ KiIeTKax
Mmimpito Ph. Infestans Obly mpaBen3eHbl TOCT Ha aKThIYHACIH (epMEHTay: maj
n3estHHeM komiuiekcy CuNF2 3MmsHsena Hsi3HayHa.



ABSTRACT

The thesis is 37 pages long, contains 7 figures, 4 tables, 22 literature sources.

Key words: oomycete Phytophthora infestans, Cu(ll) complexes

with organic ligands, plate test, antimicrobial effect.

Object of study: strains P.infestans 1Tom2018 and Al, complex
compounds of metals with organic ligands.

Purpose: to study the biological activity of Cu(ll) complexes and

complexes against the pathogen P. infestans.

Research methods: microbiological (cultivation P. infestans in solid and
liquid media), biochemical (study of enzyme activity in the cytosolic fraction).

A study was carried out of the biological activity of various compounds and
complexes of Cu(ll) with organic ligands on the oomycete Phytophthora infestans
using a plate test, including compounds CuBS100, CuBF150, Cu+Chalcone,
Chalcone, CuTSO08, CuFlu, CuBFO5, CuTSNO2, Cu(C7H503)2,
Cu(C7H503)2+ chalcone 1:1, Tetrazole, Tetrazole+Cu nanoparticles 1:1,
CuBNO7, CuBNO8, CuBN20, CuBN27, CuBN77, CuBN78, CuClimb, CuKet,
Copper salt complex with tetrazole in concentrations of 25, 50, 100 pg/ml using
strains 1Tom2018 and Al P. infestans. Flu, CuFlu, CuKet, CuClimb,
Cu(C7H503)2, CuBFO5, CuNF2100 showed the greatest activity. Other
complexes did not show significant inhibition of mycelial growth.

When interacting with plasmid DNA, CuFlu compounds at concentrations of
100 and 500 pg/ml and Flu at concentrations of 100 and 500 ug/ml cause partial
damage to it, which is expressed in the appearance of an additional band with
lower mobility on the electropherogram

The compounds have also been used in the cultivation of P. Infestans in a
liquid nutrient medium for 14 days. Flu, CuFlu, CuKet, CuClimb were used at a
concentration of 25 ug/ml, and CuNF2 at a concentration of 100 ug/ml. The Flu,
CuFlu, CuKet, CuClimb complexes completely suppress the growth of mycelium,
and CuNF2 suppresses the growth of the pathogen mycelium to a lesser extent and
also suppresses the growth of sporulation.

To identify the effect of the complex on metabolic processes in mycelial
cells P. Infestans was tested for enzyme activity: under the influence of the
complex, CuNF2 changes slightly.



