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BEJIKOBBII CTATYC Ba-YCTOHUYUBBIX KJIETOUYHbIX JIUHUA
TABAKA, KYJIbTUBUPOBAHHBIX ITPU 3ACOJIEHUHU

Cepreesa JI.E., bponnukosa JI.1.
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Ha cpene ¢ neranpHBIMM [103aMH KaTHOHOB Oapusi ObUIM IHONydYeHbI KJIETOYHBIE JNHHUM Tabaka. Ba-
YCTOWYMBBIE KIIETOYHBIC BAPUAHTHI KyJIbTHBUPOBAIN NpHU 3acosieHuu (25,0 1/1 coeit MOPCKOM BOJIBI HITH
cynbdara Harpus). Onpenensiin IMHAMUKY M3MEHEHUI BHYTPHUKJIETOYHOTO M BHEKJIETOYHOTO Oelika B
KaJuTyce NPH CTPECCOBBIX YCIOBHSX. JTOT IMOKa3aTelb ObLI aHAJOTHUYEH HOPMAaJbHBIM ITOKa3aTelsiM.
[TosTOMy coxpaHeHHE CIIOCOOHOCTH K IepepaclpenesieHHI0 Oellka B YCIIOBHSX JKECTKOTO 3aCOJICHUS y
KJIETOYHBIX JINHUHM MOKHO CUMUTATh HaJE&KHBIM [TOKa3aTeIeM CTPECCOyCTOMYMBOCTH.

Kioueswie cnosa: Nicotiana tabacum L., kremounas cenexyus, kamuorwvt 6apus, coneycmouuusocmy, 6e10x

BLIKOBUM CTATYC Ba-CTIMKUX KJITUHHUX JITHIN TIOTIOHY, KYJIbTUBOBAHUX
ITPU 3ACOJIEHHI
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Ha cepenoBuiii i3 neraJpbHIMU 103aMH KaTioHIB Oapiro Oy oTpuMaHi KIITHHHI JIiHIT TIOTIOHY. Ba-criiiki

KIITHHHI BapiaHTH KyJIbTUBYBaIM 3a fii 3acosenns (25,0 r/71 coseit Mopchkoi Bou abo CyibhaTy HATpiro).

BusHavanu muHaMiKy 3MiH BHYTPIITHBOKJIITHHHOTO Ta ITO33aKIITHHHOTO O1JIKY B KaJyci 32 CTPECOBUX YMOB.

Lle#i noxa3HUK OyB aHAJIOTTYHUM MOKa3HUKY HOpMH. ToMy 30epeKeHHsI 3aTHOCTI JI0 Iepepo3noaiLy OUIKy

32 YMOB KOPCTKOT'O 3aCOJICHHS y KIIITHHHUX JIIHIA MOKHA BB)KaTH HaJIHHUM ITOKa3HUKOM CTpPeC-CTIHKOCTI.
Kmouosi cnosa: Nicotiana tabacum L., kuimunna cenexyis, kamionu 6apiio, conecmiiikicns, 6ok
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Sodium toxicity problem appears in arid regions as a result of the gradual build-up of salts in soils where
irrigation is employed. Approximately one-half of the irrigated soils of the world are affected by high
salinity. Therefore there is a significant importance to improve the plant osmotolerance.

The salt tolerance investigation play an important role in plant physiology, because it is a complex trait
involving responses to cellular osmotic and ionic stresses and their consequent secondary stresses
(e.g. oxidative stress) and whole plant coordination (Zhu, 2000). The polygenic nature of salinity
tolerance is a high problem in the obtaining salt-tolerant forms. Breeding achievements have been
hampered by a lack of understanding of resistance factors as well as lack screening procedures including
physiological, biochemical, molecular markers. On the other hand, decades of plant breeding has
narrowed the genetic diversity that exists in crop species. Selection for strong yield potential has reflected
in the loss of alleles with significant contributions to osmotic stress adaptability.

A number of problems are solved via biotechnological manipulations. Cell selection is a suitable method
for obtaining salt tolerant varieties. The first publication, where selection towards tolerance to extreme
temperatures of suspension culture dates back to 1959 (Melchers, Bergmann, 1959). The positive aspects
of the use of cell culture for mutant selection were pointed out, including the possibilities of mass
selection, adequate mutagenesis, regeneration plants from selected cell lines. During post-1980 period
three achievements of cell selection were marked: 1. the isolation of auxotrophic cell lines; 2. the
successful attempts to isolate mutants with practical value (e.g. amino acid overproduction); 3. tissue
culture-induced genetic changes were no vied as an undesirable problem, but as an opportunity to obtain
valuable genetic variation (Maliga, 1984). At the same time the cell selection, as each practical method, is
in need of improvement. We propose the idea to realize cell selection with lethal doses of heavy-metal
ions (HMI).
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HMI occupy the major part of the elements in the periodic table. Some HMI cations in particular way
interact with essential intracellular ions (e.g. Ba2+/K+ interaction). There was marked, that Ba2+ cations
strongly altered K+ transport (Fan, 1999). Toxic influence of salinity is resulted in K+ starvation. In this
connection Ba2+ cations were used for obtaining plant forms survived under salinity.

On selective media with lethal doses of Ba®* ions tobacco cell lines were obtained. Those variants were
tested under salinity (25, 0 g/l sea water salts or sodium sulfate). Ba-resistant cells grew on cultural media
with the addition of any type of salinity. Growth under stress conditions is maintained by dynamic
adaptations, reflected in protein metabolism. The level of cell protein decreased during passage. At the same
time the level of extra cellular protein grew. The top point of protein level was marked on 14-th day of
cultivation. Redistribution of cellular/ extra cellular proteins was connected with the stage of cell growth
cycle. These events are the normal processes in cell cultures. At normal conditions some extra cellular
proteins are phosphorylated on tyrosine residues. Status of cell culture (morphogenic or nonmorphogenic)
depends on spectrum of tyrosine phosphorylated extra cellular proteins (Petrova, 2013).

Plant regeneration from resistant cell lines is a permanent problem of cell selection. So, we assume that
maintaining of the redistribution and phosphorilation of cellular/ extra cellular proteins under salinity is a
marker of cell viability and resistance. The balance between protein synthesis and excretion is thought to be
essential in determination of the cellular osmoprotective functions.

Key words :Nicotiana tabacum L., cell selection, Ba** cations salt resistance, protein

BBEJIEHUME

Pactenust MoryT MonenupoBarh MpOrpamMMy CBOETO Pa3BUTHSL B 3aBUCUMOCTU OT YCJIOBHI BHEIIHEM
cpempl. Ananraiysi pacTeHUi K CTPECcCy BKIIOUACT M3MEHEHHS B PEryJISITOPHBIX, METAOOIMYECKHX U
CTPYKTYpPHBIX KoMIapTMeHTax. OJHaKO YpOBEHb B3aUMOCBS3EH JOJDKEH KOPPEIPOBaTh (OOBEIMHITH)
pa3IMYHbIC TUTBI PEAKIMI K OmpeneiéHHbM ctpeccam. Cuctema in VItrO sIBISIETCST MHOTOYPOBHEBBIM
(bakTOpOM, BIMSIOIMM Ha T€HETUYECKYIO MporpamMMy pacteHuil. B cimydae monmenmpoBaHus crpecca B
KyJIbType IN VItro 1 mpaBUiIbHOrO BBIOOpA CENIEKTHBHOTO areHTa CO3/IAI0TCs YCIIOBHS TapaHTUPOBAHHOTO
otObopa (opM € IIMPOKUM CIEKTPOM aJANTHBHBIX PEaKIMi, OOECHEeUMBAIOIIMX KOMILUICKCHYIO
CTpeccOyCcTOMIMBOCTh. [103TOMY TSI TIEpBUYHON CENIEKIMHU 1IeTIeCO00pa3HO BHIOpATh areHT, KOTOPBIA
ommyasics Obl Kak cremuduyeckuM, Tak MW OOLMM HampaBieHusM JeiictBus. Ecmi mpu stom
NPETIONAraéMoe BEILECTBO TOKCHMYHO JIaKE€ B CIIEJIOBBIX KOJIMYECTBAX, B TAKOM CIIydae KIJIETOYHAs
CEJICKIIUSI MOXKET CTaTh ITIABHBIM METOJIOM TOTyUYEHHs PACTUTENIBHBIX (POPM C YHUKATBHBIMU CBOMCTBAMH.
Taxrmu oKa3aTeNsIMH OTIIMYAFOTCS] HOHBI TSDKENBIX METAIUIOB. B 4acTHOCTH KaTHOHBI OapHist Ba”.

Ha cenexktuBHOU cpeze, copepxanieil JeTalbHY0 JUIsl KIETOYHBIX KYJIbTYp AMKOTO THUIA J03Y

v 2+
HMOHOB Oapwsi, ObUTH 0TOOpaHBI YCTOWYUBBIC KiIeTOYHbIE TuHUH Tabaka [1]. Katnonsr Ba® Opumn
BBIOpaHBI C IEJIBIO MONYYESHUS TUHUH ¢ TOBBIIIEHHBIM YPOBHEM COJICYCTOMYUBOCTH.

W3BecTHO, dYTO cpean aOMOTHYECKHX CTPECCOB  3aCOJICHHWE BBI3BIBACT  HAWUOOJBIINAN
noBpexAaromuid 3QGeKT, MOCKONbKY MPOJAOHKUTEILHOCTh €r0 BO3JEHCTBUS Ha pacTeHUE
TOJIBKO YXYJIIAET MEPCHEKTUBY BBDKUBaHUA. BO MHOTOM 3TO CBSI3aHO C HapyIIEHUEM MOHHOTO
rOMeocTa3a, B YaCTHOCTH C yTepeil (pM3HOIOTHIeCKH HeoOxoauMbIxX katnoHos K'. B nureparype
MMEIOTCS JIJaHHBbIE O B3aMMOOTHOIIECHUSX HOHOB Ba®'/ K*. Tak, yka3pIBaJoCh, 4TO Ba®" moxer
CYIIECTBEHHO TOpMOo3uTh mnepememienre K' [2, 3]. OCHOBBIBasCh Ha 3TOM IIOCTYIAaTe, OBLI
MPOAHAJIM3UPOBAH  YPOBEHb  COJEYCTOMYMBOCTH  Ba-yCTOMYMBBIX  KIETOYHBIX  JIMHUMU.
OtoOpaHHbBIE BapUaHTHl Pa3BUBAIIMCH B YCIOBHIX MPSIMOTO BO3JEHCTBUS 3aconeHus. [Ipu sTom
YCTOWYHUBBIC KYJIbTYPBI aJaNITHPOBAIUCH K TIOOOMY THITY JIETALHOTO 3aCOJeHUS (CyIb(paTHOMY,
XJIOPUTHOMY, CYIb(PaTHO-XITIOPUIHOMY ), YTO MOXKET CBHIETEIHCTBOBATH B MOJIb3Y UX CHCTEMHOM
cToiikocTu. boyee TOro, 3TM JIMHUM BBIAEPKUBAIH TAKKE KapJAUHAIBHYIO MEPEMEHY YCIIOBUIA
KyJbTUBUPOBAHUs, & UMEHHO:

cTpecc — HopMa; HopMma — ctpecc; cTpecc | — ctpecc Il.

HauOonee wuHpOpMATHBHBIM IOKa3aTeleM pa3BUTHSL OHOCHCTEMBl CUUTAETCs OHOCHHTE3
KJIETOYHBIX CTPYKTYp, B uacTHocTh OenkoB. Llenpto Hacrosimiei paboTbl Oblla OlEHKA
nepepacipeesieHus KJIeTOYHOT0/BHEKJIETOYHOTO Oelka MpH KyJIbTUBUPOBaHUHU Ba-ycToMYMBBIX
KJICTOYHBIX BAPpHWAHTOB IIPU 3aCOJICHUU.
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MATEPHUAJIBI U METOABbI HCCJIEJOBAHUA

OObekTOM HccnenoBaHus ObutM  Ba-ycToiumBele kierouHble JuHuM Tabaka (Nicotiana
tabacum L.). Tlepen mpoBeleHHEM OKCIICpUMEHTa KJIOHBI BBIPAIMBAINA Ha CTaHIAPTHOM
arapu30BaHHOHW KyJbTypanbHOU cpexe BS I'ambopra [4]. [lns skcrieprMeHTa KauTyc TOMeIaii
Ha MOCTUKH M3 (UIBTPOBAJIbHON OyMaru, NOrpyXeHHblE B JKUJAKYIO Cpeay, COJepKallylo
MaKpO- ¥ MHKPOIJIEMEHTHI, COOTBETCTBYIOIINE cpene BS, a Taxke colu MOPCKOW BOJIBI HIIH
cynbdar Hatpus B koHueHtpauuu 25,0 r/n. Conmepkanue Oenka oueHuBaiu Ha 7-e, 14-e, 21-
cytku no bpendopny [5]. benok skcrparupoBanu W3 HaTUBHOM KaJUTyCHOM TKaHu; Oydep
aKcTpakuuu conepxan 0,2M mepkanrostanon, 8,0M moueBuny, 0,8M Tpuc-HCI (pH-8,3) B
COOTHOIIEHUH 1:5. DKCTpaKIHio MpON3BOIMIN B TeueHUe 2 yacoB. [lociie mHKyOanum SKCTPakT
nentpudyruposanu npu 4°C 60009/15 mun. IIporeaypy SKCTPAaKIHH MOBTOPSUIH TPOCKPATHO,
cyrnepHaTaHTbl o0benuHsum. benok ocaxnamu 50% p-pom TXY 10 KOHEUHOW KOHIIEHTpAINH
10%. 5 06BEMOB 3KcTpakTa pecycneHupoBain B 80%-HOM p-pe aleToHa U 3aMOPaXUBAJIN IpU
-15°C. Tlocme 24-4acoBOro  OXJIAXICHHS CyCHEH3UI0 OelKka B aleTOHE OCAXKIAIH
nentpudyruposanuem 60009/15 muH. Ocaxnénubiii 6enok npombiBanu B 100% auerone u
BBICYIIMBAJIH. DiieKTopdope3 mpousBoamiu Metoaom Jiammu [6].

OnBIT MPOBOAMIICS B TPOSKPATHOW OMOJIOTUYECKON U ABYKPATHOW aHATUTUYECKOM MTOBTOPHOCTH.
Craructuueckas o0paboTKa Belach MO CTAHIAPTHOU MPOIICAYPE.

PE3YJIBTATBI U UX OBCYKAEHUE

Conepkanne Oenka B KJIETKaX M BHEKJIETOYHOTO O€lika OIICHWBAIM OTHOCHTEIBHO CTaauit
pa3BUTUSL  KIETOYHBIX  KyJIbTyp. Tak, 7-€ CyTKM COOTBETCTBYIOT Hadaly CTaJuu
sorapuMuUecKoro pocra, 14-e CyTku — e€ 3aBEepUICHUIO M HAYaly CTaJdH SKCIOHEHIINAIBHOTO
pocTa; Ha 21-e CyTKM KJI€TOYHas KyJbTypa HauMHAeT CTapeTh, YTO COBHAJAET U C MCTOLICHUEM
TPOPHUUYECKUX PECYPCOB, C OJHOW CTOPOHBI, M C YCHJICHHEM CTPECCOBOTO JaBJIeHUs, ¢ apyroi. Ha
pucynke 1 (a — T) oTpakeHbI HOKa3aTenu OEIKOBOrO CTaTyca M IepepacipelesicHus Oenka B
JUHAMHKE.
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Puc. 1 Conepxanue KIeTOYHOTO (2, B) U BHEKIETOUHOTO (0, T') Oelka B KJIIETOYHBIX KYJIbTypax
Tabaka
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B otcytcTBHEe cTpecca conepxaHue Oenka B KaJUTyce PaBHOMEPHO CHIDKAJIOCH B IIPOIECCE
KyJbTUBUpOBaHus. Hamboubmiee comepkanue Oenka B KIETKaxX OBUIO OTMEYEHO Ha 7-€ CYTKH.
Ot Hayaja maccaxka J0 3TOr0 MOMEHTa KJIeTOYHas KyjbTypa HaxomuTcs B lag-dasze kortopas
OTJIMYACTCS OTCYTCTBUEM YBEIMYCHUSI HHTETPATLHON KJIIETOYHOW MacChl, HO HE CHHTETHUECKUX
IPOIIECCOB. 3a 3TO BpeMs KIETKH TOTOBATCS K JeieHuio. O4eBHIHO, YTO B 3TOT IMEPHOJ
MaKCUMAaJIbHBI CHHTE3 3aTparuBaeT IMOJIUIICNTH/IBI, CBSI3aHHBIE C TIPOIIECCOM JelieHus. BromHe
€CTeCTBEHHO, YTO COJEp)KaHHE BHEKJIETOYHOro OelKa MHHUMAJIBbHO, T.K. OH 3aJeHCTBOBaH
BHYTpH KieTku. C 7 mo 14 CyTKM NpH TPOXOXKICHHH CTAaIUH JIOTapUPMHUECKOTO pPOCTa
COJICpKaHWE BHYTPUKIETOYHOTO Oenka YyOBIBaCT W YBEIMYHMBACTCA COACp)KaHUE Oelika
BHeKkJeTouHoro. [lo Bceidl BEpOSTHOCTH, BHE KICTKH 3KCKPETUPOBAIUCH TOJMITCTITHIBI,
CBSI3aHHBIE C BEPETEHOM JICJICHUS, TOCKOJIbKY JAEJCHHE KIETOK MpeKpamanoch. [10CKOIbKy
OILICHUBAJIOCh COJICP)KAHUE BOJOPACTBOPHMBIX OCJIKOB, TO CHIDKCHHE HX IyJa B H.Y.
CBUJICTEJIbCTBYET, 10 HAILIEMY MHEHUIO, HEe 00 YTHETCHHH, a 00 aKTyaJIM3aluu POJH CBS3aHHBIX
OCJIKOB. DTO COMPSDKEHO CO CTaauel AIOHTaIuu (PKCIIOHEHIIUATBLHOTO pocTa) Ha 14-21 cyTkw.
Knerounass macca yBennumBaiach 3a CU€T PACTSDKEHHS KIJIETOK, CJIEIOBATENIbHO YCHIIMBAIACh
poib MemOpan. Ha 21-e cyTku KyJIbTypa HauWHAET CTAPETh, YTO MPOUCXOTUT MPU HCUSPIIAHUH
(ucnionmp3oBanuu) cpeabl. CHIDKEHHE COJEp)KaHHWA Oelika MOTJIO OBITh OTpa)KCHHEM OOIIero
3aMeICHHS] CHHTETHYECKUX TMpOIEccCOB. He WCKIIoYeHa TakKe BEpOSTHOCTh THIPOJIN3a
MeMOpaHHBIX mponuH-oO0oraméHubix (PRP) OGenkoB. YObBanue TpodUYECKUX pPeCcypcoB
CO3/1aBaJI0 CTPECCOBYIO CHTYAIIMIO, @ 3TO MOIJIO CTUMYJIUPOBATH aKKyMYJISIHIO mposiuHa [7-10].
[Tponiecc mepepacmpeneneHust Oenka B H.y. ObUI MOJHOCTHIO TOXKJIECTBEHEH Y YCTOMUYUBBIX H
KOHTPOJIbHBIX KYJIBTYP.

CoxpaHsiuch 3THM  3aKOHOMEPHOCTM y Ba-ycTOWYMBOM  KJIE€TOYHOW JIMHMM U IIpU
KyJIbTUBUPOBAaHUU B YCIOBMAX 3acojeHus (puc. 1 B, r). /luHaMuka HakoIUICHHs KJIETOYHOI'O
Oenka IOJHOCTBIO COBIAJAET C KPHUBOH, PErHCTpUPOBABILICHCS B OTCYTCTBHE CTpecca. JTO
MOJKET CBMJETEIbCTBOBATh B IMOJIB3Y (hakTa HOPMAJIBHOIO (DYHKIIMOHMPOBAHUS YCTOMYMBON
kineTkd. CHIKEHHE COAEp)KaHUs KJIETOYHOro Oenka IpU  3aCOJIEHUHM, OTHOCHTEIBHO
HOPMaJbHBIX  YCJIOBHMM, SIBISIETCS  OTPaXKEHHEM HE  CTPECCOBOrO  YrHETEHHsA, a
CHenMaIu3upoBaHHOW amantanud. OO STOM, MO HAmleMy MHEHHIO, CBHJIETEIBCTBYIOT
cienyroue (GaxkTbl. Bo-mepBhIX, aHAJOTMYHOE COJAEp)KaHHE BHEKJIETOYHOro Oenka Ha 14-e
CYTKH B H.y. ¥ TIpY 3aCOJIEHUU. BO-BTOPBIX, CHUKEHHUE HA 21-€ CyTKU BHEKJIETOYHOTO OenKa npu
KyJIbTUBUPOBaHUM YCTOMYMBOM KyJIbTYPBI Ha CPEAE C COJISIMU MOPCKOM BOJBI U COXPAHEHHUE €T0
CTaOMJIBHOTO YPOBHS TpPH BBHIPAIIMBAaHUM B TPHCYTCTBHU cCyibdaTa HATPUS. DTO MOXKET
TOBOpUTh 00 €ro akTMBHOM TPAaHCIOPTE, a HE IACCHBHOH YyTeuke uepe3 MOBPeXIAEHHBIE
MemOpanbl. Takas nuddepeHpoBaHHas peaklysi Ha THIT 3aCOJICHHUSI CO CTOPOHBI PACTYIIUX
KJIETOK JIOTIOJTHUTEJIBHOE CBUJIETENBCTBO MX AKTUBHOM a/lalTaliy.

OO0 aganTaiuy K 3aCOJECHUI0 MOXKET CBUACTEIILCTBOBATh TAK)KE OTPAHUYCHHBIN MOTUIEITHAHBINA
yJ1, KOTOPBIN ompenensics Ha 21-e cyTku (puc. 2).

K 1 2 3

-

Puc. 2 Dnexrpodoperpamma BOIOpacCTBOPUMBIX O€lKOB Ba-ycTOWMYMBBIX KJIETOK Tabaka mpu
KyJIbTUBUPOBAaHUM NpU 3acoieHuu: K — pacteHue, qukuid Tui, H.y., | — KaIyc — IUKUHA THII,
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3aconeHue, 2 — Ba-ycToifuMBas JUHUA, COJM MOPCKOW BoAabl, 3 — Ba-ycroitumBas nuHus,
cynbdaT HATpHs

[To HamieMy MHEHHIO, TIPU JIETATHHOM 3aCOJIEHMH B YCTOMYMBOCTH KIJIETOK KIIFOUEBYIO POJIb
UTPAIOT TOJHUIICTITH B, OOecTieurBaromre (PyHKIIMOHAIbBHYIO aKTUBHOCTh (KM3HEIEATECITLHOCTH).
K BomopacTBopuMBIM OelKaM OTHOCSTCS pa3HOOOpa3HbIE MEPEHOCUYMKH, CIOCOOCTBYIOIINE
MePEMENICHUI0 TOKCHYHBIX MOHOB M3 30HBI aKTUBHOTO MeTaboiu3ma (mmroriasmsl) [11, 12].
Od4eBUIHO, YTO B KOHIIE MMaccaxa, MPH MaKCHMaJbHOM CTPECCOBOM JIaBIICHUU Ha (QoOHE
nedunuTa pecypcoB KU3HECIIOCOOHOCTh KIIETOK MOJepKUBAIach 3a CUET OrPaHUYEHHOTO
CIEKTpa CHHTETHYECKHUX PEaKIMi; 3TO BUIHO IO OTCYTCTBUIO PA3IMYUH B IEKTpodoperpaMme
MOJIUTIENTHIOB YCTONYUBBIX JTMHUI.

OToOpaHHBIE HA CEJIEKTUBHBIX Cpelax C MOHAMHU Oapusi KIETOYHbIE JMHUU Tabaka pociu B
YCIIOBHSIX JIETAJIBHOI'O 3acOJIeHUs. BapuaHThl cCOXpaHsIN AKU3HECTIOCOOHOCTh IPU BCEX CTalUAX
pa3BUTHA KyJIbTYpbl. I3BECTHO, YTO Ka)/1asi MOCIEIyIOIas CTaausl He BO3MOXKHA 0€3 yCIIeIIHOM
peanuzanuy npeasiayiei. Penpeccus kakoi-1mbo craguy npuBoaniIa Obl K THOENN KyJIbTYpBbI.
OTO NPOUCXOAWIO C KaulycoM JUKOro tuma. Ilpu 3TOM KU3HEAESATENbHOCTb KIIETOK
o0ecrieunBaslach Kak 3a c4€T oOLIeil (CUCTEMHOI) yCTOMYMBOCTH, TaK M 3a CYET aJalTaluu K
TUIy 3aCOJEHUSA. ODTO OTPaKajloCh Ha OEJIKOBOM CTAaTyCe KJIETOK, KOTOPBIA IpPENrnoaaraeT
HalpaBJICHHBbIA OEJIKOBBIM CHUHTE3 M IepepacupeseseHre Oelka B XOA€ IMPOX0XKICHHS
KJIETOYHOI'O LIUKJIA.

B nmocnennee BpeMs MpH M3YYEHHHM KIETOYHBIX KyJbTYp OCOOBIM HHTEpPEC BBI3BIBAIOT
BHEKJICTOUHBIC OCTKU B CBSI3U C MIX CIIOCOOHOCTHIO K (hOCOPMIMPOBAHMIO TIO CAaliTaM TUPO3UHA
[13]. IIpu 5TOM MOTYEPKUBAIOT ABA 0OCTOATENbCTBA. [IepBOE CBSI3aHO CO CTATyCOM KYJIBbTYpHI, a
UMEHHO — CIIOCOOHOCTBIO K Mopdorenesy. Bropoe yka3piBaeT Ha TO, YTO psj MPOTEHHOB
dbochopmnupyercs UCKIIOUYUTEIbHO BHE KiIeTKH. O0a 3THU COOBITUS HMEIOT 3HAueHHEe Mpu
KJIICTOYHOW CEJIEKUUHU, T.K. pereHepanuss pacTeHUH W3 YCTOMYMBBIX KIIETOYHBIX JIMHHUU
UCKITIOYUTENbHBIN (peHOMEH.

Hcnonp30BaHne MOHOB TSKEIBIX METAJUIOB B KJIETOYHOW CEJEKIMM JUIsl MOJy4deHus (Gopm
pacTeHUil C MOBBIIMIEHHBIM YPOBHEM YCTOMYMBOCTH K OCMOTHYECKMM CTpeccaM SBISAETCS
COBEpLICHHO HOBbIM HampasieHueMmM OuorexHonorun [14]. IloatomMy ycraHoBieHue
nokasaresel, COnpsHKEHHBIX ¢ afanTtanuei (He cTpeccoM), BO3MOXKHO OCYLIECTBUTh, IPOU3BES
UICHTU(PUKAIMIO MTPOTEHHOB, CHHTE3UPYEMbIX Y YCTOMYMBBIX KIOHOB. JlaHHOE HCClielOBaHHE
TOJIbKO TIOKa3ajio ofliee HampapiieHHe. B manbpHelileM mnpeanosaraeTcs MPOU3BECTH aHANN3
KJICTOYHBIX U BHEKJIETOYHBIX OEIKOB. DTO MOXKET MPEAOCTABHTH BO3MOKHOCTH yCTAHOBIICHHS,
BBIJICJIEHUS U KIIOHUPOBAHHSI HOBBIX T'€HOB.
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