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Momusayua u yenv. B TeueHHWe >KU3HM DPACTEHMS IOABEPrarOTCd KOMIUIEKCHOMY
BO3/ICHCTBHIO CTPECCOBBIX (PaKTOPOB, UYTO B CIy4ae CEIbCKOXO3IHCTBEHHBIX KYJIBTYP
NPUBOIUT K 3HAYMTEIBHBIM TOTEPSM Yypoxkas. B OTBET Ha CTpecc aKTHBUPYIOTCS
3alUTHBIE MeXaHW3Mbl. [Ipyu 3TOM pacTeHust crocoOHBI COXpPaHATh MH(POPMALHUIO O
CTPECCOBBIX COOBITUSIX (SIBIIEHHE HACIIEAYeMOH CTpPEecCOBOM MaMsITH) M Ha OCHOBE
MOJIYYCHHOTO OIbITa ONTHMH3UPOBATh CBOM PEaKIUHM Ha MOBTOPHBIC cTpecchl [1-3].
Lenpro Hamei pabOTHI CTaI0 ONPEAEIEHUE BO3MOKHOIO YYaCTHsI TEHOB LIUPKAJAHOTO
pUTMa B OTBETE PACTEHHH Ha CTpeccoBble (AKTOPBl Y KyJNbTYpPHBIX BHIIOB
ceM. ITacnenoBsle.

Memoowvr u ancopummor:. ViccnenoBanusi TPOBOJWIM Ha copTax Tomara Solanum
lycopersicum L., uMeromux cXo/Hble MOPQPOIOTHYECKHE XapaKTEPUCTHKA U CPOKH
CO3pEeBaHMs, HO pa3IMYAIONIMXCS MO XOJoJocTOWKOocTH. [IpopocTkn copToB,
BHIpAIllMBacMble B HOPMAaJbHBIX YCJIOBHSIX, IOJBEPrajiiCh HMHUTAUM HOYHBIX
MOXO0JIoIaHu# (KpaTKOCPOYHOE BO3AeicTBHE HU3KoU Temmepatypsl (3 °C) B TeMHOBOI
¢aze pocra). B TedeHme CyTOYHOrO IHUKIAa B TPOPOCTKE OMpEAeIsuics Mpoduib
skcnpeccun (PB-IIIP) renoB mmpkamHoro putma. Jlamee pacTeHHs MOIBEprajivcCh
MOBTOPHBIM CHUMYJISILUSIM XOJIOJOBOTO CTpecca; Ompenessuics Npoduib 3KCIPECCHH
I'€HOB, IOKa3aBUIMX JH((epeHIHaTBHYIO 3KCIIPECCHIO B IIEPBOM LIKKJIIE SKCIIEPUMEHTA.
KoHTponbHbIE pacTeHHs MNapauieIbHO BBIPAIIMBAINCH, B HOPMAJbHBIX YCIOBHUSX.
OHOBPEMEHHO C DKCIIPECCUEH TCHOB B JIHCTHSIX MPOPOCTKOB H3MEPSUIOCH COZIEpPIKaHHe
XJI0popMIIOB  OMOXMMHYECKUMH  MeTodaMmH. JlaHHBIE  SKCHPECCHOHHOTO |
OMOXMMHYECKOTO aHali3a o00padaThIBAINCh CTATUCTHYECKH C YYEeTOM JBYX
OMOJIOTHYECKUX U TPEX TEXHUUECKUX TTOBTOPOB.

Pe3ynsmamur: ApantaunoHHast 3BOJIIOLUS OPTaHU3MOB, B TOM YHCJIE PACTEHUI, CBA3aHa
C BO3HUKHOBEHHEM LIUPKAJIHBIX PUTMOB — IIOBTOPSIFOIINXCS KOJICOAHUH B MOJIEKYJISIPHO-
TCHETHUYECKHUX TPOIIECCax C MEePHOAOM 24 U, IIMKINYHOCTBIO «I€Hb—HOYbY U CE30HHOU
criermukoii [4]. J1yist oLeHKH BO3ICHCTBHS KPATKOTO MIOXOJIOJaHHS B YCIIOBUSIX HOUH B
JIMCTBAX MPOPOCTKOB TPEX COPTOB TOMaTa ObLI OIPEeTieH YPOBEHb SKCIPECCHU T'€HOB
nupkaaaoro purMa GIGANTEA, FKF u CONSTANS, a Takxe renoB hotocucteM (PSaA,
psbA). B pesymerare OBUIO OOHapy)X€HO, YTO BCE aHATU3UPYEMbI€ TCHBI
JEMOHCTpHpOBaIH AU depeHINaTbHy0 3KCIPECCHI0 B HCCIEAyeMbIX 00Opasuax
pacrenmii. CpaBHEHHE ¢ KOHTPOJLHBIMH PACTEHHSMH IMO3BOJHIIO OIEHHTH NMPUYUHBI
T PepeHInaILHON dKCIpeccu, BeldecTh (HoTodhdeKT CMEeHBI CYTOYHOTO pUTMA
(IeHb—HOYb) M BBIWICHUTH BO3AEHCTBHE HMEHHO HHU3KOW Temmeparypsl. bbuio
MOKa3aHO, 4YTO HH3Kas TeMmIeparypa B Pa3HOM CTENEHH YCHIIMBAET IMPKaJHbIE
KOJICOAHUSI DKCIIPECCHHM KAXJIOrO W3 IENIEBBIX T'eHOB. [IpH 3TOM sl COepiKaHUs
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XJIOpO(UITIOB 3aBUCHUMOCTh OT TeMIepaTyphbl TaKKe MPUCYTCTBOBaNA, HO ObLIa MEHee
BbIpakeHa. B ciyyae mOBTOPHBIX BO3JEHCTBUI X0JIOJOBOTO cTpecca B TEMHOBOH (aze
ObUT0 OOHApYXKEHO, YTO TEHBl (OTOCHCTEM XapaKTEPHU3YIOTCS CXOTHBIMH MEXIY
MOBTOpaMH CTpecca HM3MEHCHHSMHU B JKCIPECCHOHHOM YpPOBHE, TOTJla KaK TeHBI
IUPKaTHON CHCTEeMBbl MEHSUIM MOJIENIb JKCIpeccuu. lcmonbp3yemble copTra ToMmaTa,
HECMOTPSl Ha CXOXKECTh MOP(OIOTHUECKUX XaAPaKTEPHCTHK, Pa3IHYaliiCh IO CHUIIC
oTBeTa (IKCIPECCHs] TEHOB) Ha XOJIOJIOBOM CTPECC U €ro MOBTOPHI, YTO COTIIACYETCSI C
MpernoNaraéMbIMU Pa3nuIUsIMHU CTEIIEHH CTPECCOYCTONYMBOCTH COPTOB.

Bui6oovi: Ha ocHOBaHMM MOMYYEHHBIX PE3yJBTATOB MOKHO MPEAIOIOKHUTE, YTO T'CHEI
mupkagaoro purma (GIGANTEA, FKF u CONSTANS) u dotocucrem (psaA, psbA)
y4acTBYIOT B PEaKLMH pacTeHH TOMaTa Ha X0JI0A0BOH cTpecc. JMHaMuKa SKCIpeccuu
JaHHBIX TEHOB B OTBET Ha TIOXOJIOJAHME MOXXET OBITh acCOLMUPOBaHA C
X0JIOJOCTOMKOCTHIO COPTOB TOMATA.

Qunancuposanue. Viccnenosanue noaaepxano rpaaroM PHO (Ne 24-16-00043).
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Motivation and Aim: During their lifetime, plants, including crops, are exposed to
complex stress factors, which lead to significant yield losses and stimulate defense
mechanisms. It is remarkable that plants are able to retain information about stressful
events (the phenomenon of inherited stress memory) and, based on the experience
gained, optimize their reactions to repeated stresses [1-3]. The aim of our work was to
determine the possible involvement of circadian rhythm genes in the response of plants
to stress factors in Solanaceae cultivated species.

Methods and Algorithms: Research was carried out on tomato varieties with similar
morphological characteristics and maturation periods, but differing in resistance to cold
stress. Seedlings grown under normal conditions were subjected to simulated nighttime
cold stress (short-term exposure to low temperature (3 °C) in the dark growth phase).
During the daily cycle, the expression profile of circadian rhythm genes was determined
in the seedling by gRT-PCR. Next, the plants were subjected to repeated exposure of
cold stress; the expression profile of genes showing differential expression in the first
cycle of the experiment was determined. The control plants were grown in parallel under
normal conditions Additional to gene expression, chlorophyll content in the leaves was
measured using biochemical methods. All experiments were carried out in two biological
and three technical repeats.

Results: The adaptive evolution of organisms, including plants, is associated with the
circadian rhythms emergence — repetitive fluctuations in molecular genetic processes
with a period of 24 hours, a day—night cycle and seasonal specificity [4]. To assess the
effects of a short-time cold stress at night in seedlings of three tomato varieties, the
expression level of the circadian rhythm genes GIGANTEA, FKF and CONSTANS, as
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well as the genes of photosystems (psaA, psbA) was determined, and the chlorophyll
(a and b) content was measured. As a result, it was found that all the analyzed genes
showed differential expression in the studied tomato accessions. Comparison with
control plants made it possible to assess the causes of differential expression, subtract
the photoelectric effect of the circadian rhythm (day—night) change and reveal the effect
of low temperature. It has been shown that exposure to low temperature increases
circadian fluctuations in the expression of each of the target genes in various degrees. At
the same time, temperature dependence was also present for the content of chlorophylls,
but it was less pronounced. In the case of repeated cold stress effects in the dark phase,
it was found that the photosystem genes are characterized by similar changes in the
expression level in each cycle of stress repeats, whereas circadian system genes changed
their expression pattern in relation to the level of change. The tomato varieties used,
despite the similarity of morphological characteristics, differed in the strength of the
response (gene expression) to cold stress and number of stress cycles, which is consistent
with the assumed differences in the degree of stress resistance of these varieties.
Conclusion: Based on the results obtained, it can be assumed that the genes of circadian
rhythm (GIGANTEA, FKF and CONSTANS) and photosystems (psaA, psbA) are
involved in the response of tomato plants to cold stress. The dynamics of expression of
these genes in cold stress response may be associated with the cold resistance of tomato
varieties.

Funding: The study was supported by Russian Science Foundation (grant No. 24-16-
00043).
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