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Bansgane kaagMus Ha opraHM3annI0 AaKTHHOBBIX
duniraMeHTOB B KJIeTKax kKopHeilt Arabidopsis thaliana

(IIpedcmasaeno axademuxom HAH Yrpaunw 4. 5. Baomom)

Bauarnue pacnpocmpanento2o noAsOMaHma noue — KaoMus (Cd2+) HG AKMUKOBBLE PUNAMENH-
Mol PACTNUMEALHOT KAETKU 6 HACTOAWEE 8PEMA HEAOCTAMOYHO U3YweHv. B nawetd pabome
noxasaro, wmo NdSOy umneubupyem pocm eaasuur kophel npopocmrkos Arabidopsis thali-
ana (GFP-FABDZ2), 6ui3vi6aem pasiuuhvle HAPYWEHUA MOPPHoaoeul Kophel, npuuunol Ko-
mopux (Hapady ¢ IpyeuMu) ABAAEMCA HAPYUWEHUE OP2AHUIAUUL GKMUHOBHLT HUAGMEHTNOG.
B wacmmnocmu, ovao yemarnosaerno, umo obpabomxa npopocmros NdSOy 6 xonuenmpayuax
5-20 MKEMOAL/A 6bI3VIGAEM PEOPUEHMAUUIO U OENOAUMEPUSAUUIO GKMUHOBHIT HUAGMEHTNOG
8 KAEMKAT MEPUCTMEMBL, NEPETOOHOT 30HbL U 30HbL POCTNA 2AGEHLT KOPHEU, YIMO MOdHCEM Hbimb
NPUMUHOT USMEHENUT TNEMNO8 UL Pocma U mopdorozun. Caedosamervro, MukpoPhuAGMENM L
asamomes 00noti us enympuraemounoe muwenett Cd*t npu peasusayuu xaemowwx mexa-
HUBMOB €20 GUMoOmoKCUBHOCU.

Kamgyuit (Cd?") sBisiercss omauM u3 HARGO/IEE PACIPOCTPAHEHHEBIX BOJOPACTBOPHMBIX HOJLIIO-
TAHTOB, KOTOPBII HAKAIIMBAETCA KaK B KOPHSX, TAK U B IOOErax pacTeHuil, MHrnOUpys UX POCT,
HapYyIas [OIVIOMIEHWe W TPAHCIOPT BOJBI, Kasblus, Maruus, ¢gocdopa n kamus [1]. Ha kie-
tounoM yposae Cd?T HakammBaercss B BAKyOJISIX IUTOIUIA3MBI, IIPH 9TOM OOpa3ysl HAIIOJIHEH-
mbre Cd?" Besukystonomo6ubie crpykTyphl [2] 1 HApyITas (byHKIHOHATLHOCTD ITHTOMIASMATIYEC
kux Mem6Gpan [1|. Hapashe ¢ unrubuposanuem pocra npu obpaborke cemsin Pisum sativum L.
Cd(CH3COO)2 - 2H20 npoucxoaur 3ajepKKa 1/ ujim HapylieHue MUTo3a (II0sIBJIEHIEe K-MUTO30B,
OJIMHAPHBIX U JIBOMHBIX MOCTOB, MPEXKIEBPEMEHHOE PACXOKJIEHUE XPOMOCOM U T. JI.), B TOM YHUC-
Jle U BCJIJICTBHE JIeNoIMMepH3anuy Bepered jesenus [3]. B mayunoii my6umkanuu [4] nokasaHo,
9TO B MEPHCTEMATHYECKNX KJeTKax Kopueil Vicia faba L. Cd*t
JISPHOCTH, TIOJIUILJIOUIHIO, TIOSBIEHNE XPOMOCOMHBIX MOCTOB 1 (DPArMEHTAIMIO BEPETEH JIEJICHNUS.
CdSOy4 B mmpokoM Jrana3oHe KOHIEHTpanuii 06iajiaeT aHeyreHHbIM JieificTBueM (HapyIaeT mpo-
XOXKJIeHMe MUTO3a U IIUTOKUHEe3a) pu obpaborke KieTok Mepucrembl Allium cepa L., a takike
CI0COOCTBYET 00PA30BAHUIO JIBYSAIEPHLIX KJIETOK, OQHON U3 IPUIUH Yero, KakK IPeIloJoraaoch,
SIBJISIETCsI HAPYIIIeHHe [UToCKeeTa Kiaerku |5]. Panee 6b110 yeranosseno [6], uro peopuenTaliust
U YacTHYHAs JelOoJuMepU3anus MUKPOTPYOOUeK IMPOUCXONAT B KJIeTKax MepucreMbl A. cepa L.
110/, BO3/EfiCTBIEM MOHOB KAJMUsL, 9TO MOXKET ObITh 00bsicHeno nnnnuanmeii nonamu Cd*T 3ma-

BbI3SbIBa€T Pa3BUTUE MYJIBTHUIIO-

YUTEILHON PeopraHm3aliuu MUKPOTPYOOUeK, BCJIEICTBHE COKPAIIEHUs] CBOOOMHBIX CYIbMOUIHI-
PUIBHBIX Py TyOy/IMHA, HAJMIHEe KOTOPBIX UIPAET BarKHYIO POJIb B IOJUMEPH3AIIN MHKPO-
Tpy6ouek. O6paborka npopocrros Allium sativum L. Cd?T mapyimaer MexaHI3Mbl OpraHU3aIIT
KOPTHKAJILHLIX MUKPOTPYO0oUeK HHTEeP@a3HbIX KIETOK MEPUCTEMbI KOPHEH, a UMEHHO, IIPOLECCH
nxX o0paTuMOit COOPKH, UTO MPOSABIISETCS B 3aBUCUMOIT OT H03bI U BpeMEHHN 00pabOTKU PaHIOMMU-
3alUi WM YKe JaCTHYHOI JIenomMepr3aiu MUKpoTpyoouek [7]. B Kysabrype oiHOKIETOYHBIX
Bogopoceit Spirogyra decimina CdCly BbI3BIBAET 0OPATUMYIO PEOPUEHTAINIO U (bparMeHTAIIHO
AKTUHOBBIX (bryiaMeHTOB [§], a Takke HapyllleHHe OpraHu3alu aKTUHOBBIX (bussamenToB (AD)
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B KOPHEBBIX BOJIOCKax KopHeil Arabidopsis thaliana (GFP-FABD2), 4To BriocsieiIcCTBU BbI3bIBAET
HAPYIIEHUsT BE3UKYJISIPHOIO TPAHCIIOPTA KaJIbIUs U ero rpajuenta B Kierkax [9]. [Tosromy npes-
CTABJISLIIOCH T1€J1eCO00PasHBIM U3y unTh ocobennoctn Binsans Cd?t Ha cocrapsionyio yacTs -
rockesiera — AD, KOTOpbIe UTPAIOT BAXKHYIO POJIb B JIEJIEHUN KJIETOK, MOJJIEPXKAHUN X (DOPMBI,
JIBUKEHUU OPraHeJIjI, OCYIEeCTBIEHNN BHY TPUKJIETOYHOTO TPAHCIIOPTAa, TpaBuliepienimu. B cesi3u
¢ 3TUM HaMu ObLIO JETaJbHO U3YYEeHO BJIUSHUE KaJ MU Ha POCT U MOP(MOJIOIHIO IJIABHOI'O KOPHS
A. thaliana, a Tak»Ke HA OPTAHU3AIIIO AKTUHOBBLIX (PUJIAMEHTOB B €0 Pa3JIMNYHBIX THIIAX KJIETOK.

OKCIIEPUMEHTBI IIPOBOJMIIN Ha YeThIPEXCYTOYHbIX Ipopoctkax Jjunuu A. thaliana (L.)
Heynh., skcupeccupyioreit xumepusiii ren gfp-fabd2 (F-akruncssispiBaronmii qomen (ABD)
rera dubpuna (AtFIM1) w3 A. thaliana, cauTeiii ¢ reHOM gfp), UTO 1O3BOJISIET NPUKU3HEHHO
susyasmsupoBarb AD [10]. Cemena A. thaliana (GFP-FABD2) 6piin r06e3H0 1npejocTaBiieHbl
upod. 2K.-I1. Bepbenenom (Yuusepcurer Anrsepnena, Besbrust). st moBepXHOCTHON cTepu-
smmsaiyn cemena A. thaliana Beiiepxkusaiu B 6%-M (v : v) pacTBOpe MHIIOXJIOPUTA HATPHS B Te-
qeane 10-15 MuH ¢ TOC/IEAyIOMUM TATUKPATHBIM OTMBIBAHUEM CTEPUIBHONU IUCTULIMPOBAHHON
BOJIOH, 3aT€M MX [IEPEHOCUJIN HA TBEPIYIO IIUTATEBHYIO CPEJLY, COJEPXKAILYIO [TOJIOBUHHBINA HAOOD
Makpo- u Mukpocoiieit (2,2 r/i) Mypacure-Ckyra (MC) [11], caxaposy (10 r/x), TnamMun rugpo-
xsopuy (By) (0,1 mr/n), muounosuron (100 mr/x), mkenpaiir (4 r/ma), pH 5,7. Beicaxennsie
ceMena cHadasia crparudunupoaiu npu +4 °C B Tedenue 24 4, a 3aTeM HPOPAIIUBAJIU IIPU
nocrostunoii Temreparype +22 °C u 16/8-qacoBom doronepuose.

[Tpopoctku obpadbarsiBamn  CdSO4 (“Sigma-Aldrich”, USA) B konnenrparusx 5, 10
n 20 MKMOJIB/J1 Ha npoTsikenuu 1, 6, 24, 48 u 72 u. [{ng usyuenns sausaus CdS04 ma poct
IaBHBIX KopHe#t A. thaliana omnpeensyin MoKa3aTeJu OTHOCUTETHLHOrO MPUPOCTa KOpHEH, pac-
CUNTAHHDbIE KAK COOTHOIIEHNE (PaKTUIECKOTO IPUPOCTa 00pabOTAHHBIX KOPHEH K (DAKTUIECKOMY
IPUPOCTY KOPHeHl KOHTPOJIsl, KOTopoe Bbrdamcistan 1o dopmyine A = ((Lep — Lo)/Lo) - 100%
B mporpamme Microsoft Office Excel 2010, rme A — mokasaTejib OTHOCUTEIBHOTO IPUPOCTA TJIAB-
HBIX KOpHEil, %; Lcp — CpelHue 3HadeHHsl JIMH KOpHeil 06paboTaHHbIX IIPOPOCTKOB, MM; Lo —
cpeJlHMe 3HAUYeHWs! JJIMH KOPHell HeoGpaboTaHHBIX MPOPOCTKOB (KOHTPOJbL), MM [12]|. BHaduenue
JUIMH KOPHe# MPUBOJMIA KAK CpeJlHee aprudMeTUIecKoe + IMOrPEITHOCTb CPEIHEr0 OTKIOHEHUS
(M + m). Vzobpaxkenus: nostydasu ¢ nmomorbio mudposoit porokamepsr Canon Power Shot G6
(Canon, TaiiBanb) B pexkuMe MaKpPOCheMKH Cpa3y II0CJIe 3aBeplieHHsi 06pabOTKU IIPOPOCTKOB,
a 3arem 4epe3 24, 48 u 72 4. JnuHy KOpHEl Onpejiesisiii ¢ IOMOIIbI0 nporpammbl ImagelJ (Bep-
cust 1.38 d; http://rsb.info.nih.gov/ij/.

Namenenunst MopdoI0orum TIIaBHBIX KOpHEil MpopocTkoB A. thaliana nsydanu ¢ moMoIbio cBe-
toBoro mukpockona Axioskop 40 (“Carl Zeiss”, I'epmanust), o6bexrussl Plan-Neofluar 10x/0.30,
20x/0.5 u 40x/1.30 Oil DIC. Opranuzanuio A® B 3mujepMajbHBIX KJIETKAX MEPUCTEMATU-
YECKOU, IepexoHOn (;LHCTaJIbHoﬁ 30HBI paCTAXKECHUA (ueHTpaﬂbHoﬁ qaCTI/I), rocjie 06paboTK!
CdSO, B Teuenune 2 4, u3ydasu in vivo C MOMOIIBIO JA3€PHOI0 CKAHUPYIOIMIET0 KOH(POKATILHOTO
mukpockora LSM 5 PASCAL (“Carl Zeiss”, I'epmanust). [lins mosyuenus: TpexMepHOro u3obpa-
JKEHUsI UCIOJIB30Bal aprOHOBBIM Jia3ep ¢ JJIMHONW BOJIHBI 488 HM, pas3jeuTebHbIN (UIbTp
HFT 405/488, smuccuonnsiii duasrp BP 505-570, o6bekrusbl Plan Apochromat 40x/1.4 DIC
u 60x/1.4 Oil DIC. MunuBuayanbnyio KOHGUIYPAINIO OHPEIETISIN s KayKI0ro 00beKTa IIy-
TEeM U3MEHEHUsl [IapaMeTPOB CKOPOCTU CKAHUPOBAHUS, TOYCTHON nuadparMbl U JETEKTOPA JIYUA.
C nomorpio nporpammuoro obecrevennst sepeun 4SP2 LSM 510 META (“Carl Zeiss”, T'epma-
HUsl) [OJTy9eHbl TPeXMepHbIe CTPYKTYpbl opranusaiu AQD Ha OCHOBE Cepul ONTHYECKUX CPE30B
(Z-creko) ¢ uarepsasom 0,2-0,7 Mmxm. Bee nccsemoBanusi npoBouin B 3—5 MOBTOPaX € UCIIOJb-
3oBaHueM He MeHee 10 IIPOPOCTKOB Jjisi KaXKION KOHIIEHTPAIIUU.
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OTHOCUTETBHBIN TPUPOCT KopHeit, %

tc‘1s047 K

Puc. 1. Bimstane Cd®' Ha pocr roapubix xopreit A. thaliana (GFP-FABD2): I — xoHTpOJB; 2 — 5 MKMOJIB/JI;
3 — 10 mrMosb /015 4 — 20 MKMOUIB /J1

2 4 b .

Puc. 2. Mopdosorus rinasubix kopueit A. thaliana (GFP-FABD2) nocsie 06pa6orku npopocrkos CdSO4 B Teuenue
24 9: @ — KOHTPOJb; 6 — 5 MKMOUIb/J1; 6 — 10 MKMOIB/J1, 2 — 20 MKMOJIB/J1, 0 — 5 MKMOJIB /JI.
Macwmab: a...2 — 200 mrM; 0 — 20 MKM

B pesysibraTe npoBeieHHBIX HAMU UCCJIEIOBAHUI OBIIO yCTAHOBJIEHO HHIMOUPYIOIee BIUSHIE
CdSOy4 Ha poct TnaBHBIX KOpHeH mpopocTkoB A. thaliana. Tak, gepes 24 1 o6paborku CoSOy
[PUPOCT IVIABHBIX KOpHeil yMeHbiasicsi npuMepHo B 1,8-1,9 pasza (puc. 1) mpu 5 MKMOub /i,
B 1,9 pasa, npu 10 mrmouib /1, B 2,1 pasa npu 20 MrMoJb /1. B cBoto ouepesip, obpaborka CdSOy
Ha MPOTsiKeHnn 48 m 72 ¥ mpuBoaWiIa K WHIMOMPOBAHUIO POCTa KOPHEH MPUOIU3UTEILHO B 2,3
u 2,5 pasa nocyie 06paboTKu 5 MKMOJIb /71, B 2,5 u 2,8 pasa npu 10 mrmosib /i1, B 3,2 u 3,6 pasa
upu 20 MKMOJIb/JI COOTBETCTBEHHO.

[Tonydennuble HaAMU JIAHHBIE COTVIACOBBIBAIOTCS € PE3yJIbTaTaMu APYrux uccjepoBanuii. Tak,
Hanpumep, panee 6bu1o mokasano (8], uro CdCly B amanasone konnenrparmii 5—40 MKMOJIb /J1
HHTHOMPYET POCT TJIABHBIX KOpHEH W TOSBIEHHE KOPHEBBIX BOJIOCKOB y TPOPOCTKOB A. thali-
ana (GFP-faBD2), a B aumanazone konnentparmit 1-1000 MKMOJIb/JI HHTHOMpPYET POCT TyIaB-
ubix KopHeil A. sativum L. [4, 12|. Hamm nabaomanuch usMeHeHus: MOPMOJIOrHU KOpHeil
nocjie ux obpaborku 5-20 mrmosb/n CdSOy, B WacTHOCTH yBeTMUYEHHE KOJIUIECTBA KODHE-
BBIX BOJIOCKOB (pHC. 2, 6, 2), a TakyKe YaCTHYHOe OTMHDAHUE MEPUCTEMATUUECKUX KJIETOK
U KJIETOK KojiymMes/uibl (24 4) (cM. puc. 2, 6, 6, 2), KOJIUIECTBO KOTOPBIX 3HAYUTENLHO yBe-
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Puc. 3. Opranusanust ak THHOBBIX (buIaMeHTOB (yKa3aHO CTPEJIKAMH) B SIIMePMAaJIbHBIX KJIETKaX KOPHEBOI'O alle-
kca xkopueit A. thaliana (GFP-FABD2) nocse o6patorku npopoctkoB CdSO4 B Teuenme 1 4: a — KOHTPOJIb; 6 —
5 MKMOJIb/51; 6 — 10 MKMOJIB /15 2 — 20 MKMOUIb/JI.

Macwmab: 20 MKM

Puc. 4. Opranusanusi akTHHOBBIX (duaaMeHTOB (YyKa3aHO CTPEeJIKAMH) B SIHJEPMAJIbHBIX KJIETKaX [ePeXO/HOM
3omubl kopueit A. thaliana (GFP-FABD2) nocne ob6paborku npopoctkoB CdSO4 B Tewenme 1 9: ¢ — KOHTPOJID;
6 — 5 MrMoab/1; 6 — 10 MKMOJB /715 2 — 20 MKMOJIB /J1.

Macwmab: 20 MKM

JIMYUBAJIOCH [P yBeJUYeHUn BpemeHu obpaborku (48 u 72 u). B eauHU4HBIX ciydasiX JaH-
HbII 3¢ ekt HabMomaAcss yxKe mocje 6-dacoBoit obpaborku CdSO4. Yepes 24 4 obpaboTKm
5 mMrmosb /1 CdSO4 y HEKOTOPBIX 06pa3ioB HAGJIIOIAIM AHU30TPOIHOE yBeandeHue (Habyxa-
HIE) pa3MepoB 3IHIePMaJbHBIX KJIETOK 30HbI pacTsizkeHus (cM. puc. 2, 6, d). lanHble usMeHe-
HUSI MOYKHO YACTUYIHO OObSICHUTH MOBBLINEHHON BaKyo/M3anueil snuaepMaIbHbIX KJIETOK KOpHe-
BOro arekca (HabDyXaHue 3IHJepMaJbHBIX KJETOK) U U3MEHEHHsIMU OPraHu3aluu MUKPO(UIIa-
MEHTOB.

UzBecTHO, ITO OfHOI M3 TPUUWH U3MEHEHUH PocTa 1 MOPGOJIOTUN KOPHEH SBISETCS HAPYIIIe-
HUE OPraHU3aINN KOMIIOHEHTOB IIUTOCKEeTa, B ToM dncie 1 AD, OCKOIBKY TpH HepU3NOJIOTH-
YeCKUX KOHI[EHTPAIUAX TSZKeJIbIX METAJJIOB CYIIIECTBEHHO 3aMe/JIsIeTCsl POCT KOPHs [4], KoTopblit
B 30He pacTsizkeHusi obecrieunBaior Mukpodumiamentsl [14]. Tloaromy cieyrommm sramom pado-
ThI ObLI0 U3yuenue oprauusanun AP in vivo y pasunoro tuna kietok A. thaliana (GFP-FABD2)
mocste 0bpaborkn CdSOy.

Tak, HAMU YCTAHOBJIEHO, YTO AKTHHOBbIE (buamMeHTsl (MUKpPOdIIaMeHTbl) B HHTeP(ha3HbIX
MepHCTeMaTHIeCKuX KieTKax HeoOpaboranubix kopueit A. thaliana (GFP-FABD2) upejcras-
JISTIOT OO0 TOHKYTO U BLICOKOJMHAMUYIECKYTIO CETUYATYIO CTPYKTYPY, & B STHJIEPMATbHBIX KJIETKAX
(puc. 3, a) 1 KJIeTKax KopTeKca 30H pacTsixkenusi u juddepenimaiyn (puc. 4, a) — yjIMHeHHbIe
3aKPYKEHHBIE TOJICTHIE TSIXKH.
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[Tocsie o6paborku 5 Mmous /i1 CdSO4 akTHHOBBIE (DHJIAMEHTBI B KJI€TKAX MEPUCTEMBI IIPEJi-
CTaBJISLIN CODOI yTOJIIIIEHHBIE Iy YKH, PACIIOJIOYKEHHBIE BOKPYT siJIpa B BUJE CETYATON CTPYKTYPHI,
B 10 Bpems kak CdSOy B kornerrpanuu 10-20 MKMOJIB /JT BBI3BIBAJ YACTHIHYIO UJIU TOJTHYIO MX
JienoyimMepu3aIuio. B anuiepMaibHbIX KiIeTKaxX KOpHeBoro amekca o, peiicrsuem CdSO,4 Takke
Habuio1as10ch n3Menenne opuentaiuu AD (cm. puc. 3, 6—2) 110 CPABHEHUIO € KJIETKAMH Heobpa-
6oraHHbIX TIPOPOCTKOB (cM. puc. 3, a). Tak, mocse obpaborku 5 Mrmosb/1 CdSOy oHu dhop-
MUPOBAJIU YTOJIIIEHHbIE [IYYKH [IPEUMYIIECTBEHHO C IIPOJIOJILHOI opuenTarmeii (cM. puc. 3, 6),
Torga Kak rnpu obpaborke 10 u 20 mrmosn /1 CdSO,4 HabI0MAICS AHU30TPOIHBIH POCT KJIETOK,
B KOTOPBIX AKTUHOBBIE (DUIAMEHTHI OPIraHU30BBIBAJINCH B TOJICThIE IIyYKHU, 00Pa3ys I'yCTYIO CETb
CJIOZKHOOPIaHU30BaHHBIX CTPYKTYD (cM. puc. 3, 6, 2). Takxke 20 mrmoun/in CdSO4 BbI3BIBAI
qacruanyto genojmmepusanuio AD (cm. puc. 3, 2). Cieayer orMeTuTb, 4TO MOCIE JBYX4YACOil
00pabOTKM YBEJTUIUBAJIOCH KOJIMIECTBO KJIETOK C YaCTUIHON JIeITOJIuMEPU3aIiueil, a B HEKOTOPBIX
caydasix HaOJIIOMAMN UX MOJHYIO JEIOJTUMEPU3AIUIO.

Kak u B smmaepMasibHBIX KJIETKaX KOPHEBOT'O AIlleKCa, TaK W B 3MIEPMaJIbHBIX KJETKaX 30-
HBI pacTsizKeHust riaBHbiX KopHeit A. thaliana (GFP-FABD2) mukpoduiaMeHTsl npeJcTaBIIsiior
coboil crcTeMy JJIMHHBIX W TOJICTBIX MYYKOB (PHJIAMEHTHBIX CTPYKTYP, BAITOJIHSIIOIINX KOPTEKC
kjeTku (cM. puc. 3, a u puc. 4, a). B snmmepMaibHbIX KeTKaX 30HbI PACTsI?KEHUs [ocse 00pa-
6orku 5 Mmmouib /1 CdSOy4 B Teuenne 1 4 akTHHOBBIE (DUJIAMEHTBI IPECTABIISAIN COOO TOHKYIO
ceTb ¢ 60JIee BBIPAXKEHHOMN IPOJI0JILHOM OpHEeHTaIMel 10 CPABHEHUIO ¢ KOHTpoJsieM (CM. puc. 4, a).
[Tocsie o6paborku 10 Mmosb /i1 CdSOy4 cerb MUKpOdMIAMEHTOB IIpHOOPeTaIa B OCHOBHOM KO-
CYIO W IPOJOJBHYIO opueHTanuu, a npu obpaborke 20 mrmosn/n CdSO4 A® dopmmposan
B OCHOBHOM TOHKYIO CE€Thb HPEUMYIINECTBEHHO MOIEPEYHO OPUEHTUPOBAHHBIX (DUIAMEHTOB (CM.
puc. 4, 2). Oxnako nocie 2 1 o6paborku 20 mxmosb/in1 CdSOy HabOIATACH YaCTHIHAS JIETI0-
JiMepu3anysi MUKpO(UIAMEHTOB, Yero He MIPOMCXOIUIIO MPU UCIOJb30BaHuu 5 1 10 MKMOJIb /J1
CdSOy.

Pamee 6b11H TOKAa3aHBI TOJBKO n3MeHeHus oprannzaiun AP B KopHeBbIX Bojiockax A. thali-
ana B orser Ha jeiicreue CdCly [10] u BbICKa3aHO MPEIIOIOKEHNE, YTO BO3MOKHBIM MEXaHW3-
MOM JIefiCTBUsI KaJMUsT Ha KJeTKu KopHe#t A. thaliana siBisiercss n36bITOYHOE MTPOXOKIEHUE €TI0
no Ca?"-kamamam (mockomsky Ca?t u Cd** umeror cxoxkme MOHHBIE Pajuychl) HPH 9TOM Ha-
PYIIAETCs] BHY TPHKJIETOUHBI KaJIbIEBbIi rpament u mpoucxonut 3amernene Ca’’ B kieTkax,
JlaJlee aKTUBH3HPYETCs JeNonMepu3anus akTiHa. Taxske mokasano [9], aro Cd?t ciocoben 3a-
MEHSITh KaJbIUii B TeJIb30JIMHE, aKTUBU3UPYsT €ro JEMOoJMMEPU3NPYIONINe CBOMCTBA IO OTHOIIIE-
HUIO K akTuHY. [IOCKOJIbKY aKTUH SIBJISIETCS BBICOKOKOHCEPBATHUBHBIM OEJIKOM, TO PE3YJIbTATHI,
[IOJIyY€HHBIE C AKTUHOM YKMBOTHBIX KJIETOK, MOTYT B U3BECTHOI CTEIEHU OObSICHATH MEXAHI3MbI
Bozzeiicreust Cd?T ma A® pacrurenbHbx KieTok. Tak, GbUIO IPOJEMOHCTPHPOBAHO, Y4TO BHECE-
e CdCly B konnentparmu 10 MMOJIB/JT B KJIETOYHYIO KYJILTYPY HEMDPOHOB COOAKN HPUBOJHT
K HeoOpaTuMoii Jiernosimmepu3ayu MukpoduiamenTos [15].

Takum obpa3oM, HAMHU BIIEPBBIE IIPOBEIEHO UCCIEIOBAHUE BJIUSIHUSI KAJIMUsT Ha Pa3IndHbIe
THUIBI KJIETOK TJIABHBIX KOpHE#H mpopocTkoB A. thaliana, ycTaHoB/I€HA B3aMMOCBSI3b MEXKJIy WH-
rUOUPOBAHMEM POCTA TJIABHBIX KOpHEH, M3MEHEHUsIMU WX MOpQOJorun u peopranmsaryeir AD
B KJIeTKaxX. YCTaHOBJIEHO, uTO Hambojiee dyBcTBUTEIbHBIMU K JeiictBuio CdSOy4 siBastrorcss AD
SMUJIEPMAJIBHBIX KJIETOK KOPHEBOI'O alleKCa M KJIETOK MEPUCTEMbl W B MEHbINEH Mepe MHKPO-
duTaMeHThI 3MUIepMaJIbHBIX KJIETOK 30HBI pacTszkeHusi. Cpeau BO3MOKHBIX MEXaHU3MOB JIeii-
crBust Cd?t Ha 9TH IETOCKEIETHBIE CTPYKTYPBI CJIELYET PACCMATPUBATL peoprammsarmio Ad
BCJIEJICTBUE KOHKYPHUPOBAHUS cd*t ¢ Ca2+, HeOOXOMUMOTO Jjisi (DYHKIIMOHUPOBAHUS TeJIb30JIM-

Ha, a TaKzKe 9epe3 OIIoCpe0BaHHbIE MEXaHNU3MbI ,H,GI'?'ICTBI/IH Cd2+, CpeJar KOTOPBLIX CJIEIYyET BbIIE-
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JIMTH KaJIbMO/IyJINH3aBUCUMbBIE ITYyTH. Eme OJTHUM O6H_[I/IM JJIsT TOKCUYIECKUX METaJIJIOB MOJIEKY-

JIAPDHBIM MEXaHNU3MOM ,ILefICTBHH Cd2+ Ha OenKn OUTOCKeJIeTa MOZKET OBITD IpucoeimHenue ero

HNOHOB K CBO6OILHBIM Cyﬂb(l)FHﬂpHﬂbeIM rpyiiiaM aKTHHa, a TaKzKe CBA3bIBaHUE MeETaJlJIOB CO

CHGHI/I(bI/I‘{HbIMI/I CaﬁTaMI/I, q9TO ueﬂecoo6pa3H0 IIOKa3aThb IIyTeM CO3JaHUudAd TPEXMEPHbIX MO,HGJIefI

MOAOOHBIX B3amMOAEHCTBUI MeTomamu in silico.
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I.1. TopronoBa, FO. A. Kpacunenko, B. A. 3acimaBcbkuii, A.I. €Emenn

BnuiuB KajMiio Ha opraHizailifo akTHHOBUX (pijlaMeHTIB y KJIiTHHaxX
KopeHiB Arabidopsis thaliana

Bnaue nowuperozo nosomarnmy epyrmic — Kaomiro (Cd2+ ) Ha axkmunosi disamermu pocAuHHOL
KATMUHY 1A Cb0200HT Hedocmammvbo 6usywero. ¥ Hawit pobomi noxadarno, wo NdSOy ineibye picm
20006HUT Kopenie npopocmkie Arabidopsis thaliana (GFP-FABD2), sukaukxae sminy mopdonoeii
KOPEHIB, NPUNUHONW AKUT (NOpA0 3 THWUMU) € NOPYWEHHA OP2AHIZAUT AKMUHOBUT PiraMeEHMIE.
3okpema, 6ya0 ecmanosseno, wo obpodra npopocmrie NdSOy y xonyenmpayisz 5-20 mxmoiv/a
BUKNUKGE PEOPIEHMAYII0 | JENOAIMEPUIAUTIO GKMUHOBUT PIAGMEHMIE Y KATMUHAT MEPUCTEMU,
nepexionol 30nu i 30HU POCMY 20A08HUT KOPEHIB, ULO MONHCE ODYMU NPUNUHOIO 3MIH MEMNIE ITHBLO20
3pocmanna @ moppoaoezii. Omoice, MIKPOPIAAMEHMU € 00HIEID 3 BHYMPIUHDOKATMUHHUL MIWEHET
Cd*" npu peanizaii xaimunruz mezanizmis tiozo dimomorkcuocmi.

I.1. Goriunova, Yu. A. Krasylenko, V. A. Zaslavsky, A.I. Yemets

Cadmium effects on the organization of actin filaments in Arabidopsis
thaliana primary root cells

The effects of cadmium (Cd2+) as a widespread soil pollutant on the organization of plant actin
filaments have not been elucidated. It is revealed that CdSOy inhibits the growth of Arabidopsis
thaliana (GFP-FABD2) primary roots that is accompanied by morphological alterations and di-
sturbances of actin filaments organization in primary root cells. It is found that the treatment of
seedlings with NdSOy (5-20 pM) lead to the reorientation and/or depolymerization of actin fi-
laments in cells of the meristematic, transition, and elongation root zones. Hence, actin filaments
are supposed to be one of the intracellular targets for Cd** in the realization of cellular mechani-
sms of its phytotoxicity.
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