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BILIMB HU3bKHUX 103 PEHTTEHIBCBKOI'O BUITPOMIHIOBAHHS
HA TEHHM ®OTOIIEPIOJNYHOI'O MEXAHI3MY PEI'YJISIIII OBITIHHS POCJIMH

HaBeneno pesynbTaTé BHBYEHHsI BIUIMBY HHM3BKHX 703 1OHI3yIOWOTO BHIIPOMIHIOBAHHS Ha AaKTHBHICTH TEHIB
¢doromepioguuHOro MexaHi3My AeTepMiHamii nBiTiHHA. OIpPOMIHEHHS pOCIHH PEHTTeHIBCHKUMH MPOMEHSIMHU
3IiICHIOBAJIOCS] HA YETBEPTOMY TIDKHI Berertarii (cranist cTpiiku 5,0 3rimHo 3 kinacudikaniero Boyes, 2001) nozamu 3,
6,9 ta 15 I'p 3 eneprieto porora 6 MeB Ta motyxHicTio 89 cl'p/c. JocmimkenHs Oyno MpoBeACHO Ha KIIOYOBUX T'€HAX,
o peryirorTh GoTonepiognuni MexaHizmu pociimd APL, Gl, FT, CO. Anani3 ekcrpecii reHiB MPOBOJMIN METOJIOM
monimepasHo-naniorooi peaknii (IIJIP) y peamsHOMy baci. CraTucTWYHHN aHami3 pe3ynbTaTiB KinbkicHoi I1JIP
npoBoamwn 3a jpornomoroto mporpamMu REST 2009. BixHocHy ekcnpecio po3paxoBYBajlM IIUISIXOM IOPIBHSHHS 4Yacy
MepeTuHy JiHil mopora KpHBOIO (IYyOPECIEHTHOTO CHUTHATy eKCHepUMEHTAIbHOTO Ta KOHTPOJIBHOTO 3pa3KiB.
[IpoBeneni gocimiKeHHs BKa3ylOTh, 10 POCIMHH, ONPOMiHEHI PEHIeHIBCBKUMHE ITPOMEHSIMH B 11031 10 15 I'p, BcTymanu
y a3y IBITIHHA paHille MO-PiBHSIHO 3 KOHTPOJBHOIO Tpymoio. KpiM TOro, y JOCHIIHHUX POCIHMHAX CIOCTEpIraiocs
MIJABMINCHHS CKCIpecil KIYOBUX TEHIB IBITIHHA. BHSBICHO HEIiHIHHY 3aJ€KHICTh 3MIHH eKcIpecii TeHiB
(doTomepiogMUYHOTO MEXaHI3My JeTepMiHAaIli IBITiHHSA OIPOMIHEHWX POCIWH. BiAmoBiAp MeXaHi3My AeTepMiHaIlil
IBITIHHS POCIMH HAa HU3bKI O3 pajiaiii He € crenu()ivHOI MOPIBHSIHO 3 PEAKI[iEI0 HA IHIN a0iOTHYHI CTPECOBI
(akropu.

Kniouosi crosa: UBITIHHS, HU3bKI 103U, PEHTI€HIBCbKE BUIIPOMIHIOBaHHS, (OTONEPIOANYHUA MEXaHi3M, EKCIpecis
TeHiB, IOJIMepa3HO-JIaHITIOTOBa PEAKIIis, MOJIiMepa3HO-IAHITIOTOBa PEAKIIis B peaJIbHOMY Jaci.
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BJIMAHUE HU3KUX 103 PEHTTEHOBCKOI'O U3J1YYEHUA
HA F'EHBI ®OTOIEPUOJIUYECKOTIO MEXAHU3MA PETYJIAAIIMA IBETEHUS PACTEHUI

Onucanbl pe3ysbTaThl UCCICIOBAHUS BIUSHUS MajbIX JI03 paJyalii Ha aKTUBHOCTh T€HOB (hOTOIEPHOIUUECKOTO
MyTH JieTepMUHanuy 1Berenusi. OOyueHne pacTeHuid MPOBOAMIN Ha 4-if Hezlee BereTallid PEeHTTeHOBCKUMHU JIydaMu
B 703¢ 3, 6, 9 u 15T'p c sueprueii ¢porona 6 MaB npu momnoctu 89 cI'p/c. Jlnst uccnenoBanus ObUTH BBHIOPAHBI
KITIfoueBble TeHb! oToneproandeckoro Mmexannzma AP1, Gl, FT, CO. Ananu3 3KCIIpeccHy T'€HOB MPOBOAMINA METOJIOM
ronuMepasHo-1iernHoi peakuuu (I1LP) B peanmsHOM BpeMeHn. CTaTHCTHYECKUN aHANH3 Pe3yJIbTaTOB KOJIHYECTBEHHON
[P npooaumu ¢ noMomisko nporpaMMel REST 2009. OTHOCUTENBHYO 3KCIIPECCUIO PACCUNUTBIBAIN TyTEM CPaBHEHUS
BpPEMEHH IIEpECEUEHHs JIMHUM T0pora KpHBOH (DIyOpecHeHTHOTrO0 CHrHajga 3KCIIEPUMEHTAIBHOTO M KOHTPOIBHOTO
o0pa3noB. [IpoBeneHHbIe HCCEOBaHNUS YKA3bIBAIOT, YTO pacTeHHs, OOIyUYeHHbIE PEHTT€HOBCKUMH JIy4aMH B J103€ 10
15Tp, panmpme Berymamu B a3y IBETCHHS 10 CPaBHEHUIO C KOHTPONBHOH rpymnmoii. Kpome Toro, B pacTeHHIX
9KCIEPUMEHTAILHOM TpyNnbl HaOJNIOAAIM TOBBILICHHE OJKCIIPECCHMM KIIOYEBHIX TE€HOB IBETeHUS. B xoxe
9KCTIIEPUMEHTOB OOHAapy)K€Ha HEJIMHEHHas 3aBUCHMOCTh W3MEHEHHMS OKCIPECCHH TEHOB (DOTONEPHOANIECKOTO
MeXaHU3Ma B 00Jy4eHHBIX HU3KHUMU J03aMU PEHTTEHOBCKOro 00IyueHHsI pacTeHUsIX. Peakiys co CTOpOHBI MeXaHH3Ma
JeTepMHUHALY [IBETCHUS HA HU3KKE JI03bI PaJHalliK HE SBISETCS CeN(pUIecKol 10 CpaBHEHUIO C OTBETOM Ha JpyTHe
abMOTHUYECKHE CTPECCOBBIE (DAKTOPEL.

Kniouegvie cnosa: 1BeTeHHWE, Majble [03bl, PEHTICHOBCKOE W3JIy4eHHE, (DOTONMEPHUOANIECKUIl MEXaHU3M,
SKCIIPECcCHs, MOJIMMepa3HO-IIeTHas peaKiysl, NoJMMepa3HO-1IeNHas peakiis B pealbHOM BPEMEHHU.
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THE LOW DOSES OF X-RAYS RADIATION IMPACT
ON THE PHOTOPERIODIC PATHWAY GENES IN PLANTS

The effects of small doses of irradiation on the activity of genes of the photoperiodic pathway were studied. The
irradiation of 4 week old plants by X-ray radiation at doses of 3, 6, 9 and 15 Gy with a dose rate of 89 cGy/s and photon
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energy 6 MeV was carried out. The key genes of the photoperiodic path AP1, GI, FT, CO were selected for the study.
The gene expression analysis in real time polymerase chain reaction (PCR) was performed. The statistical analysis of
the quantitative PCR results was performed using the REST 2009 software. The relative expression was calculated by
comparing the time when the experimental and control samples fluorescence curves cross the threshold. The studies
indicated that plants irradiated with X-rays in a dose up to 15 Gy started the flowering phase earlier than the control
group. In addition, the expression of the key flowering genes increased in experimental plants. During the experiments,
a nonlinear dependence of the change in the genes expression of the photoperiodic path in plants irradiated with low
doses of radiation was found. The reaction from the mechanism of the flowering determination to low doses of radiation
is not specific compared with the response to other abiotic stress factors.

Keywords: flowering, small doses, X-ray radiation, photoperiodic path, gene expression, polymerase chain reaction,
real-time polymerase chain reaction.
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