Marepianu I mixHapogHoi HayKOBO-NPaKTUYHOT KOHbepeHLii «HosimHi azpomexHonoziin

UDC 633.11:631.529

Low molecular heterocyclic derivatives of pyrimidine as potential
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Purpose. Evaluation the biological action of
low molecular heterocyclic compounds derivatives
of pyrimidine (LMHCDP) on tomato (Lycopersicon
esculentum Mill.) plant growth and development.
Materials and methods. The following compounds:
D1 - 8-(Methylsulfonyl)- 2,6-dihydroimidazo[1,2-
c]-pyrimidin-5(3H)-one; D2 - 9-(Methylsulfonyl)-
2,3,4,7-tetrahydro-6H-pyrimido[1,6-a]-pyrimidin-
6-one; D3 — 6-(2-Hydroxyethyl)-8-methylsulfonyl-
2,6-dihydro-3H-imidazo[1,2-c]pyrimidine-5-one hy-
drochloride; D4 - 7-(2-Hydroxyethyl)-9-methylsul-
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fonyl-2,3,4,7-tetrahydropyrimido[1,6-a]pyrimidin-
6-one hydrochloride; D5 — 9-(Methylsulfonyl)-7-pro-
pyl-2,3,4,7-tetrahydro-6H-pyrimido[1,6-a]-pyrimi-
dine—6-one have been tested. Laboratory, compari-
son, generalization and mathematical statistics.
Results. It was noticed that D1, D3, D4 and D5 in-
creased tomato seed germination up to 19-20%. D5
significantly (to 44%) increased shoot height. D1,
D2 and D3 increased the roots length up to 42%,
43% and 48% respectively. Also, it was found that
the number of roots increase also after application
of D1 (up to 41%) and D3 (up to 40%). Conclusion.
It has been established that compounds D1 and D3
can be used as potentially effective and environ-
mentally safe growth regulators for both agricul-
tural and biotechnological manipulations.

Keywords: pyrimidines; growth regulators; to-
matoes.
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H. C. OpneHko’, B. B. BpoBKiH

Ykpainceruli iHcmumym excnepmu3su copmis pocauH, syn. lenepana Pooumyesa, 15, m. Kuis, 03041, Ykpaina,

*e-mail: n.s.orlenko@gmail.com

3aBAAKY CyUYacHOMY CTaHY iH(MOpMAIiflHUX TeX-
HOJIOTi#l, a caMe KOMII'IOTEPHOMY 30PYy, TYMaHHUM
Ta XMapHUM O0YMCJIEHHAM, 3aco0aM iHTeJIeKTyaJb-
HOT'O aHAaJi3y JaHUX arpapii-poCIMHHUKU MOMKYTh
He TiJIbKM BUKODPUCTOBYBATU IJIA HiATPUMKU IIPU-
WHATTA YOPaBIiHCBKUX pPillleHb Yy BUPOOHUIITBI
pociamHHOI IpoxyKuii mudpoBi TexwHosorii, a #
3pOOUTH CiIbCBKE TOCIONApPCTBO B IIiJIOMY KepoBa-
HUM i mpormosoBanuM. IIpore, Ha ChOTOAHiI 3asu-
MIAETHCS HE OXOILJIEHWMM TaKWU BaKJIWBUM aCIeKT,
AK (opMyBaHHS HAOOPYy MaHUX IJA <«HABUAHHS»
mporpam, II0 BHKOPHUCTOBYIOTH METOLU Ta 3aco0u
MITYYHOTO iHTeJeKTy. MeTor AOCaiMKeHHA € pPOo3-
pobka ememeHTiB iH(opmartiiiHoi Texmosorii mis-
TOTOBKM HAaBYAJLHUX NAaHUX, M0 MICTATHL IPOABU

Natalia Orlenko
http://orcid.org/0000-0003-0494-2065
Volodymyr Brovkin
http://orcid.org/0000-0001-9816-0114

MOP(OJIOTIYHMX O3HAK COPTiB POCIWH, MAJIA CHUC-
TeM IMITYYHOTO iHTeJeKTYy B cdepi pOCIMHHUIITBA.
Metoau. Y mporeci AOCHiIKeHHS 3aCTOCOBYBaBCS
MEeTOJ TeOpPeTHUYHOIro aHaJidy i cuHTe3dy, CcTaTHC-
TUYHOTO aHaJizy, KJaacudikarii, meron iHZyKIii
i menykuii, nmopiBHanHaA. PesyapraTu. IIpoanasi-
30BaHO BAaCTOCYBAHHSA i€papXivyHOTO KJIACTEPHOTO
aHaJi3y Ta aJrOPUTMy HAUOJIMKUUX CyCimiB mia
imenTudiramnii rpym HanmomiOmimmx coprtiB poc-
JuH. 3a pes3yJbTaTaMi aHaJidy BUABJEHO IIEPeJik
CcopTiB, II0 OyAyTh OOCTE:KeHi 3 BUKOPUCTAHHSIM
KoMmIr’'foTepuoro 6GaueHHsi. CrpoeKToBaHO iH(OJO-
riu"Hy Ta maTaJioriuHy Mozesi 6asu maHuWX OJasa 30e-
peskeHHd iH(MopMaIil nox0 IpoABy MopdoJIoTivHuX
O3HAK i1 ()eHOJIOTIYHUX CTaiil POSBUTKY POCJUH, a
TAaKOXK OIM(MPOBAHUX MaHUX 300pakeHb U JaHUX
CHEKTPAJILHOTO aHaJi3y BereTaTUBHUX 1 reHEpaTUB-
HUX OpPraHiB POCJUH. YCTAHOBJIEHO IIEPEJIiK TEeXHO-
JIOTIUHMX omepaIiil 1jasa NiITOTOBKY TPEHYBaJIbHUX
Iauux, 1m0 GopMyIOTh HaBUAJbHY BUOIPKY maHUX
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CHUCTEeMU IIITYYHOTO iHTeJeKTy. BucHoBKH. 3ampo-
IIOHOBAaHA TEXHOJIOTiA iHTeJIeKTyaJIbHOTO aHAaJIi3y
IDaHUX OO3BOJISE IIiArOTyBaTH HaBUYAJbLHHUII Habip
ITaHUX, IM0 OyJe BUKOPHUCTOBYBATHUCH IIiJ Uac IIPO-
THO3YBAaHHA BPOKAMHOCTI pOCJUH, BU3HAUCHHS Ha-
OMM)KeHHS cTafii HOCTHUTaHHS POCJINH, BU3HAYEH-
HS ITOYATKOBUX CTAMill XBOPOOM Ta MONTKOIKEHHS
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miigaukamMmu pocauu. ChopmoBaHa 6asa HaHUX €
OiATIPYHTAM OJIS CTBOPeHHs iHTepdeliciB mporpam-
HOro 3a0e3meueHHA AJA IM(pPoOBOro 6aYeHHS Ta Po-
60TH aJITOPUTMIB IIITYYHOTO iHTEJIEKTY.

Knawouosi cnoea: MawuHHe HABYAHHA, MPEHY-
8aabHi 0aHi; copmu poCUH; NPOSLE MOPPHONOZILHUX
O3HAK.
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Purpose. High temperature is one of the big-
gest abiotic stress challenges for agriculture. The
aim this study was to investigate the influence
of high temperatures (+38°C, +41°C, +45°C) and
these temperature in combination with nitric ox-
ide (NO) donor or scavenger on microtubule or-
ganization in living plant cells using A. thaliana
(GFP-MAP4) line. Methods. Light microscopy,
confocal laser scanning microscopy, methods of
statistical analysis. Results. It has been found
that 100 ptM SNP stimulates formation of root
hairs and their active growth, whereas 100 nM
cPTIO treatment leads to cell swelling in transi-
tion and elongation zones of primary roots and
induction of primordial formation of root hairs.
Exposure of roots at +38°C did not cause visi-
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ble changes in microtubule organization of cells,
they only changed their orientation. Reorganiza-
tion of microtubules occurred after exposure to
temperatures +41°C and +45°C: from singly disor-
ganized microtubules to partially and completely
depolymerization microtubules in some cells. The
exogenous NO donor (100 puM SNP) favors to mi-
crotubules network reorganization, while both
high temperatures and NO scavenger (100 uM
cPTIO) increase its randomization and fragmen-
tation. Conclusions. The obtained results testify
the existence of a functional relationship between
changes in the intracellular NO content and the
organization of microtubules after high tempera-
ture treatment of plant cells. The obtained results
allow us to conclude that microtubules are im-
portant intermediates in the realization of high
temperature effects in plant cells, and NO is in-
volved in cell response to heat stress by signaling
through these cytoskeletal structures.

Keywords: heat stress; plant cytoskeleton; mi-
crotubules; nitric oxide (NO); donor/scavenger NO
(SNP/cPTIO).
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Meta. HocaigzuTu piBeHb aHTHMIKpoOOHOI mii cy-
YaCHUX IMpPenapariB JJis IepeanociBHOI 00poOKH Ha-
CiHHSA €Ol 3 METOI0 3MEHITIeHHS IIeCTUIUIHOI0 HaBaH-
TayKeHHA Ta BUPOIIYBaHHSA €KOJIOTiYHO 0e3meYHOr0
HaciaHa coi. Metomu. JJaGopaTopHUii, CIIOCTEPEIKEH-
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HSI, TOPiBHAHHS, y3arajJbHeHHA Ta MaTeMaTHUUHOL
cratructuku. Pesyasratu. Ominka diromaroaoriunoi
cuTyarlii mMOUYMHAETLCS 3 aHAJIBy HACiHHA Ha ypa-
JKeHiCTh MaTOreHHMMM MiKpoopraHisMaMu. 3a JOIIo-
MOT'0OI0 II[iJIOI HM3KM METOiB BU3HAUAETHCSA HE TiJIb-
KM KiJbKiCTh 3apa’KeHOro HACiHH:A, ajie i BUIOBUM
ckJajn 30yIHUKIB HaciHHeBOI iH(eKIIil, a TAK0MXK CTY-
miHp ypaskenus. HaBeneHo pesysbTaTu MOCTiIKeHb



