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PE®EPAT

Jluniomuast pabora coctaBnsier 39 crpanwuil, 12 pucyHKoB, 3 TaOIHIIbL,
51 UCTOYHMK TUTEPATYPBHI.
ME/Ib, JKEJIE30, IMHK, MAPI'AHEL]l, CNGC, KOPEHb,

APABUIOIICUC, POCTOBBIE TECTHI.
B xome pabotbl ucCnoyib30BaMCh KOpHU 10-IHEBHBIX HPOPOCTKOB

Arabidopsis thaliana (L.) Heynh. skotuma Columbia-0 (Col-0) u muuuii cngcl n
cngcl()  (OTCYTCTBYIOT T€HBI, KOJUPYIOIIME KaHaJbl, aKTUBUPYIOIIUECS
nukandeckuMu HykineotuaamMu CNGC1 u CNGC10 cooTBETCTBEHHO).

[{ens nanHOM paboOTHl — yCTaHOBIEHUE POJU KaTUOHHBIX kaHaioB CNGC B
TPaHCTIOPTE MOJMBAICHTHBIX KATHOHOB B KOPHE BBICIIINX PACTCHUH.

Meroabl HcCleOBaHUS: KyJIbTUBUPOBAHUE MPOPOCTKOB apabujoricuca B
BEPTUKAJIBHON KYJIBTYpE Ha IeJIEBOM CpeJie; TEXHUKA POCTOBOTO TECTA C 3aMEHOU
Cpenbl; aHallu3 OCHOBHBIX MapaMeTpOB apXUTEKTypbl KopHs A. thaliana tpu
MOMOIIM WHBEPTHPOBAHHOW CBETOBOM MUKPOCKOIINH, ATOMHO-a0COpOIIMOHHAS
CeKTpohOTOMETPHUS.

JlebunuT NIMHKA W MapraHia OKa3bIBajl HAWMOOJBIINH WHTHOMPYIOIINN
b deKT y mHun cngcl, 9TO0 CBUAETEIBCTBYET O BAKHOCTH JaHHOTO KaHAa IS
MOTJIONMIEHUSI IIMHKA W MapraHila B YCJIOBHUSX HHU3KOM OOECTICYEHHOCTH CpPEIIbI
JTAHHBIMU MUKpO3JIeMeHTaMu. HeocTaTok xese3a u MeId CHUXKaJ MIPUPOCT JITUHBI
KOpHel B HanOOJIbIIIeH CTENICHHU Yy apabuaorcuca TuHuM cngcel(). BeposaTHO, KaHabI
CNGCI1 u CNGCI10 obnamaroT pa3iM4HOM CENEKTUBHOCTHIO K JBYXBaJEHTHBIM
KaTHOHAM. AHaJIN3 U3MEHEHHSI apXUTEKTYPbl KOPHS MPH BBHIPANUBAHUH B yCIOBHUSIX
HEJIOCTaTKa MEIM M Keje3a IoKa3ajd, 4YTO HauOOJbIIYI0 YYBCTBUTEIHLHOCTH
JIEMOHCTPUPYET 30Ha pOCTa pacTsokeHueM. llpu 3ToM, MO CpaBHEHHUIO C JIUKHM
tunioM Col-0 HokayTHast THHKS apaduorcuca cngel okazairach 0oJjiee yCTOHIMBa K
nepUIUTY MEAM W OKeJe3a MO0 TPOaHAIM3HPOBAHHBIM  MOP(OIOTHUECKUM
napaMerpaM apxuTekTypbl KopHs. CojepkaHue xejne3a HE OTJIMYaIoCh OT
KOHTPOJIBHOTO YPOBHS TpH BbIpalllMBaHUK apadbujorncuca Ha cpenax MC ¢
UCKIIOYEHUEM MeaW, MapraHia u nuHka. OgHako, MpU  KyJIbTUBHPOBAHUH
apabumoncrca aukoro Tumna 3kotuna Columbia Ha cpeie ¢ HCKITIOUCHUEM Kere3a
€ro ypoBeHb B JIUCThSIX YMEHbIIWICA B 1,8 paza mo cCpaBHEHHIO C KOHTPOJEM M
cocrasui 0,9 mr/m.



PO®EPAT

Jlpimiomuas pabota ckinagae 39 crapoHak, 12 mamonkay, 3 TaOmiIml,
51 kpeIHINA TITAPATYPHI.

MEJI3b, JKAJIE3A, IIbIHK, MAPI'AHEI], CNGC, KOPAHb,
APABIJIAIICIC, PACTABBIA TOCTHI.

VY xoj3e macienaBaHHs BBIKapbICTOYBamics kapaHi 10-a3EHHBIX TpapocTKay
Arabidopsis thaliana (L.) Heynh. skateima Columbia-0 (Col-0) i minii cngcl i
cngcl(0 (ancyTHIYAIOUb TEHBI, SIKig KaA3ipylolb KaHalbl, IITO AaKThIBYIOLILA
npikiTigaeiMi HykneaTeiiaMi CNGC1 1 CNGC10 agnaBeaHa).

MbTa nan3enait paboTsl — ycTaHayieHHe poui KaThl€HHbIX KaHanay CNGCy
TpaHCIapIle MOJIIBAJICHTHBIX KaThIEHAY Y KOpaHi BBIINIUIIBIX PacITiH.

Meransl nacnefaBaHHs: KyJbThIBaBaHHE IMpapocTKay apalimomcicy ¥
BEepPTHIKAIIbHA KYyJBTYpbl Ha TEJIEBBIM acspoAJ3i; TOXHIKA pacTaBora TICTA 3
3aMeHal acapo13s; aHalli3 ACHOYHBIX MapaMeTpay apXITIKTYphl KopaHs 4. thaliana
MpBl  JarnamMo3¢ IHBEpTaBaHAll CBETJIABOM MiKpackKarii, aramMHa-abcapOIbIitHas
cniekTpadoramMeTphls.

JIPGIbIT HBIHKY 1 MapTaHIly aKa3Bay HalOOBIIBI 1HT101pyr0Ubl 3(DEKT y MiHil
cngcl, ITO CBeNUBIlh a0 Ba)KHACII Jaja3eHara KaHaja JUIsl MarJibIHAHHS LBIHKY i
MapraHily Ba YyMoOBax Hi3kail 3a0scrmedaHaciii  acsapoia3s  JaJ3CHBIMI
MikpadnieMeHTami. Hemaxon sxanes3a 1 Mei3i 3HIKAY TMPBIPOCT Ay KbIHI KapaHey y
HaiOobIIai cTyneni ¥ apabigorncicy miHii cngel (. Beparoana, kanamst CNGCI 1
CNGCI10 Bamoparollb pO3HAl CEJIEKTHIYHACHIO Ja JBYXBAJICHTHBIX KAaTbIEHAY.
AHaJti3 3MEHBI apXITAKTYPBI KOPaHs MPBI BEIPOIIYBAHHI Ba YMOBaX HEAAXOIy Me3i
1 Jkajes3a makaszay, IITO HaWOONBIIYIO aadyBajbHACIH JOMAHCTPYE 30HA POCTY
pacispkoHHeM. TIpel T3TIM, y MapayHaHHi 3 A3iKiM Thimam Col-0 HakayTHas JiHisA
apabinorcicy cngcl akaszanacst O0JbII yCTOMIIBas qa 1P(IbITY ME31 1 Kaje3a na
MpaaHajizaBaHbIX MapdaaaridHeIX MmapaMerpax apXiTIKTypbl KOpaHs. Y TphIMaHHE
’Kaleza He aJpo3HiBamacs ajJ KaHTpOJbHAra Y3pOYHIO TpPblI BBIPOIIYBAHHI
apabimoricicy Ha acsapoma3six MC 3 BBEIKIIOUSHHEM MeENI3i, MapraHily 1 IbIHKY.
AJHak, mpbl KyJbThIBaBaHHI apaliforicicy na3ikara Teimy skaTbily Columbia Ha
acspo/I31 3 BEIKIIIOUIHHEM JKaJie3a Sro Y3pOBEHbB Y JIiCIl mamMeHmbrycs ¥ 1,8 pasbl
¥ mapayHaHHi 3 KaHTpoJsieM 1 ckiay 0,9 mr/i.



ABSTRACT

The thesis consists of 39 pages, 12 figures, 3 tables, 51 sources of literature.

COPPER, IRON, ZINC, MANGANESE, CNGC, ROOT, ARABIDOPSIS,
GROWTH TESTS.

The object used in the study is the roots of 10-day-old seedlings of
Arabidopsis thaliana (L.) Heynh. ecotypes Columbia-0 (Col-0) and line cngcl and
cngcl0 (lacking gene encoding channels activated by cyclic nucleotides CNGC1 and
CNGCI10, respectively).

The purpose of this work is to reveal is to establish the role of CNGC cation
channels in the transport of polyvalent cations at the root of higher plants.

Research methods: cultivation of Arabidopsis seedlings in vertical culture on
a gel medium; growth test technique with medium change; analysis of the main
parameters of the root architecture of A. thaliana using inverted light microscopy,
atomic absorption spectrophotometry.

Zinc and manganese deficiency had the greatest inhibitory effect in line cngc/,
indicating the importance of this channel for zinc and manganese uptake under
conditions of low environmental provision with these trace elements. Lack of iron
and copper reduced the root length growth to the greatest extent in Arabidopsis line
cngcl(. Probably, CNGC1 and CNGCI10 channels have different selectivity for
divalent cations. Analysis of the changes in the root architecture during cultivation
under conditions of copper and iron deficiency revealed that the root elongation zone
showed the highest sensitivity compared to the wild type Col-0. The Arabidopsis
cngcl knockout line appeared to be more resistant to copper and iron deficiency by
the analyzed morphological parameters of the root architecture. The iron content did
not differ from the control level when Arabidopsis was grown on MS media with
the exclusion of copper, manganese, and zinc. However, when Arabidopsis wild-
type Columbia ecotype was cultivated on medium with iron exclusion, its level in
leaves decreased 1.8-fold as compared with the control and amounted to 0.9 mg/I.



