MUHHUCTEPCTBO OBPA30OBAHUS PECYBJINKHU BEJIAPYCH
BEJIOPYCCKHUH 'OCYJIAPCTBEHHBI YHUBEPCUTET
BUOJIOTMYECKNHN ®PAKYJBTET
Kadenpa xierounoit 0Mo10ruu ¥ OMOMHKEHEPHUH PACTeHU I

XAJIMEJIOBA HYPCOJITAH

AHHOTaIMS K TUILUIOMHON paboTe

BO3J/IEVICTBUE Zn?** HA POCTOBBIE PEAKIIMM KOPHEN
A. THALIANA (L.) HEYNH ITPH PA3HBIX YPOBHSAX pH

Hayunslii pykoBoauTENb:

JOTIEHT Kadeaphl,
k.0.H. KpoiTeiackas E.H.

Jomy1iien K 3amure
«__» 2023 1.
3aB. kadeapoil KIETOYHOW OMOJIOTHH U UHKEHEPUH PACTEHUM,

JTOKTOp Onosornueckux Hayk, noreHt O.I'. Sxosenn

Mumnck, 2023



PE®EPAT
Junnomuas pabota 53 Ctpanull, 3 Tabuuibl, 17 puCyHKOB, 51 HCTOYHUKOB.

BO3JENCTBUE Zn?* HA POCTOBBIE PEAKLIMM KOPHEN A. THALIANA
(L.) HEYNH I1PU1 PA3HbIX YPOBHAX pH

O0BeKT uccaenoBanms: KopHH 1-7 CyTOYHOM acenTudeckux mpopocTkos A. tha-
liana (L.) Heynh mpupoanoro sxotuma Wassilevskija (WS-0). IIpopocTtku moiry-
YaJld U3 CEMSIH YallleYHbIM arapoBbIM METOOM.

Heabro padotsl: uccienoBanue Bnusinuga ZNSO4 HA pOCTOBBIE PEAKIIUU KOP-
Heit A. thaliana (L.) Heynh sxotuma WS-0 nipu pasHoii kuciotHocTd MC- cpeibl.

Metoasl ucciaenoBanmsi: KyibTUBUpOBaHHUE aCENITUYECKUX PACTEHUN B YCIIO-
BUsX IN Vitro, meronuka @. Jlaitbaxa. PocToBbie TecThl, MeTOA ()EHOTUITHMPOBAHUS
KOPHEBOM CHUCTEMBI.

Pe3yabTarhl HcciaenoBanmii: B pabore u3ydanu pojb HUHKA B PETYJISILIUU
JUIMHBI TIEPBUYHOTO KOpHs. MccienoBanu onocpeioBaHHbIE IK30M€HHBIM CyJb(ha-
TOM IIMHKA POCTOBBIE PEAKIMU KIIacCCHYECKOro TecT-o0bekta A. thaliana ¢ yuerom
pH muratensHolt MC-cpennt (30 Mmkmonb ZnSQO4). Kak octpeiit nepunmr (0TcyT-
CTBUE COJIN), TaK U YMepeHHbIN n30bITOK (10 1 30 Mkmouib) cynbdara nuaka B MC-
Cpelle BBI3bIBAIM CUJIBHOE IMOJABICHHE POCTA MEPBUYHBIX KOpHEH 1-7 CyTOUYHBIX
acenTu4eckux nmpopoctkoB. KoHueHTpanuonHoii 3aBucumoctu 3@ pexkro ZNSO4 He
ObL10 ycTaHOBIeHO. [1oBbIIeHHEe KOHIIEHTpaluu coiu B 10 pa3 MHULIMMPOBAJIO OT-
CTaBaHUE B POCTE 5-/-CyTOYHBIX KOPHEN OTHOCUTEIBHO KOHTPOJIS.

Brennnii pH 6,0 MoaynupoBan pocToByo peakiuto kopHeit A. thaliana, Bbi-
3BaHHY10 AeduuuTom ZnSO4. [Tpu u30bITKE CONMM OTMEUAH MOAABICHHE POCTa KOp-
Hel 7-CyTOYHBIX NPOPOCTKOB B 3-4 pa3a. B ciyuae cunbHoro aeduimra ZnSO4
JUIMHA KOpHEH YMEHbINIaeTCs BJIBOE, TOT/1a KaK yMepeHHbI nedpunutr ZnSO4 uHu-
UUPOBAJI BUJIUMOE OTCTaBaHUE B POCTE HA MPOTSKEHUU 1-3 CyTOK.

PaGota nemoHcTpupyer, 4to cyuiectByeT pH-perynupytoias ocHOBa JiJIsl PO-
CTOBBIX MPOIECCOB, 3aBUCAIIUX OT IIMHKA, U CUTHAJIBI MUTATEJIbHBIX BEIIECTB, U B
YaCTHOCTH MUKPOAJIEMEHTOB, MOTYT ONPEAEIsATh OalaHCc pocTa 1 UMMYHHBIX peak-
nuii y A. thaliana (L.) Heynh.



SUMMARY

Diploma work 53 pages, 3 tables, 17 illustrations, 51 sources of scientific lit-
erature which was used.

THE EFFECT OF Zn** ON THE GROWTH REACTIONS OF A. THALIANA (L.)
HEYNH ROOTS AT DIFFERENT pH LEVELS

Object of study: roots of 1-7 day-old aseptic seedlings of A. thaliana (L.) Heynh of
the Wassilevskija (WS-0) natural ecotype. Seedlings were obtained from seeds by
the cup agar method.

Aim of work:: to study the effect of ZnSO4 on the growth reactions of the roots of
A. thaliana (L.) Heynh of the WS-0 ecotype at different acidity of the MS medium.
Research methods: Cultivation of aseptic plants under in vitro conditions, method
F. Laibach. Growth tests, a method of phenotyping the root system.

Research results: The role of zinc in the regulation of the length of the primary root
was studied. The growth reactions of the classical A. thaliana test object mediated
by exogenous zinc sulfate were studied taking into account the pH of the nutrient
MS medium (30 mmol ZnSO4). Both acute deficiency (lack of salt) and moderate
excess (10 and 30 mmol) of zinc sulfate in the MC medium caused a strong suppres-
sion of the growth of primary roots of 1-7 daily aseptic seedlings. The concentration
dependence of the effects of ZnSO4 has not been established. An increase in the salt
concentration by 10 times initiated a lag in the growth of 5-7-day-old roots relative
to the control.

The external pH 6.0 modulated the growth reaction of A. thaliana roots caused by a
deficiency of ZnSO4. With an excess of salt, the suppression of root growth of 7-
day-old seedlings was noted by 3-4 times. In the case of a severe deficiency of
ZnSO4, the length of the roots is halved, whereas a moderate deficiency of ZnSO4
initiated a visible lag in growth for 1-3 days.

The work demonstrates that there is a pH-regulating basis for zinc-dependent growth
processes, and signals of nutrients, and in particular trace elements, can determine
the balance of growth and immune responses in A. thaliana (L.) Heynh.



BBEJIEHHUE

Zn sBASETCS TSDKEIBIM METAJJIOM U OJTHOBPEMEHHO, HE3aMEHUMbBIM MHKPO-
aneMeHTOM (15-20 MKI/T cyXxoi Macchl JIMCTA) JUIsl pOCTa BRICIIUX pacTeHuil. EcTh
CBE/ICHUSA, YTO MOHBI ZN 3alUINAIOT PACTHTEIbHBIC KIETKA OT OKHUCIUTEIHHOTO
cTpecca, onocpegoBanHoro A®K, yyacTByroT B ferpaaaiuu O€JIKOB U B MEKOEIKO-
BBIX B3aMMOZCHCTBUsIX. [ [OBBIIIIEHHBIE KOHIIEHTPAIUY [TMHKA, 0OCOOCHHO Ha 3arps3-
HEHHBIX MMOYBAX, B MPOMBIIIJICHHBIX pailoHaX, MPUBOAST K BBHIPAKEHHBIM CHMIITO-
MaM TOKCUYHOCTH. OJTHAKO OTAENbHBIC BUIBI PACTEHUHN CIIOCOOHBI IEPEHOCUTH BbI-
COKHE YPOBHH JIByXBaJIEHTHOIO KATHOHA B BOJAHOM pacTBOpe 6€3 0co00ro Bpeaa s
oprann3ma. HekoTopsie U3 BUAOB MEPEKAYUBAIOT, TPAHCIOLUPYIOT U HAKATUTMBAIOT
Zn B cBOMX no0erax.

VY A. thaliana sxotuma Col-0 BeIcOKHE KOHIICHTpAIMK Zn OTPUIATESIHLHO KOP-
pPENUPYIOT C POCTOM MOYBEHHOW KYJIBTYPHI, YXyAIIas TEM CaMbIM TOTJIOMICHUE U
nepepacnpesielieHne MUTaTeNbHBIX BEIIECTB W Hapyllas MeTaOoIWYecKue Mpo-
niecchl. EcThb cBeienus, 4o u30bITOK Zn (cBbIie 75 MKkM ZnSQO4) HanpsiIMyIo BIUSIET
Ha TPAHCIOPT ayKCHHA MOCPEACTBOM MoayaupoBanus 3kcnpeccun PIN4, AUXI u
LAX3. Iedurut Zn (0 MkM ZnSO4) BI3BIBACT 33I€PKKY IIBeTeHUsI. [IpuToM ogHn
skotuibl A. thaliana 6oiee 9yBCTBUTEIBHEI K IeUITUTY [IMHKA, YeM apyrue. B aToi
CBSI3U MHTEPECHO MMOCMOTPETh, Kak acentuieckue nmpopoctku A. thaliana skoruma
WS-0 mMoryT pearupoBaTh Ha pa3IMyHbIe KOHIIEHTpAuu ZN B OKpY’Kalolei cpeae,
YTOOBI 00ECIIEUNTh aJIEKBaTHOE CHA0XEHUE MUTATEIbHBIMU BEILIECTBAMHM, U30eras
ero MOTEHIIMATIBLHOTO Bpea. A TaKk)Ke BaKHO BBIIBUTH ZN-HHYIIUPOBAHHBIE POCTO-
BbIe peaknuu kopHe#t A. thaliana WS-0 npu pasubix ypoBHsix pH, yuuTsiBas TOT
¢dakt, yto M3MeHeHuss pH muTaTeNbHON CpeAbl MOTYT BIWATH HA JOCTYIHOCTb
IIUHKA.

Wrak, nienp paboTel — uiccienoBanue Biusaus ZNSO4 HA POCTOBBIC PEAKIIHH
kopueit A. thaliana (L.) Heynh skortuna WS-0 npu pasHoii kuciaotHoctd MC-
CpeIbl.

Crosinu cneayromme 3a1auu:

e (OcBoeHHE METOIMKH MOJTydeHUs cTepuiIbHBIX pacTteHuit A. thaliana;
e [lomydeHue cTepwibHBIX acenThueckux npopoctko A. thaliana WS-0 na

MC-cpenax, pa3nuyHbIX 1O COACPKAHUIO Cyb(daTa IUHK;

e OreHKa POCTOBBIX OTBETOB, BBI3BAHHBIX PA3IMYHBIMH KOHIEHTPALUSIMU

ZnS0s, y A. thaliana WS-0 na craguu npopocTKOB;

e lccrnenoBanne Zn-uHAYHMPOBAHHBIX POCTOBBIX PEAKIUU MEPBUUYHBIX KOP-

Heit A. thaliana WS-0 nipu pasHbix ypoBHsX pH nutatenbHON cpebl.



