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I'eHOMHas VI3MEHYMBOCTb COMAaTHYECKHUX

KJE€TOK pacTeHHM.

4. U3MeH4YNBOCTb B 1mipouecce aenauddpepeHIIMpoOBKU
¥ KaJJycooDpa3oBaHHUS in vitro

B. A. Kynax

MHETUTYT MOAERYRIPHO GHOI0MMM 1 rencTucn HAH Yrpauub
252143, Kues, yn. Axajcmuxi 3abosornoro, 150

Cdenan 06G30p Garitotx 08 OCODEHFOCTAAN CCHUMHOM LIMEIMUBOCH A WwidyKiun npoyecces dedugupepen-
UUPOGKU 4 KaAaycoobpa3osanus. Pacchmompenyl pois CEHONMNG { COCMOAHUST EHOMA 8 KACHIKAX
UCKOOHOCD INCHAAHIA, BRAUAHUE (HLCNOPOE CPETb, NPUUILHE, MEXAHUIMbL 4 GOIMOKHOIL NYILL PCCYARNIL
RO wImeHwugocmi. Toxasano, vmo undykyus hpoyeceos dedudigepenyuposku u Suannedwed npontde-
PULUE KACOK RpCONOAZEaen] NepenpocfamilipoSaHIe (CHOMA, «HCEHITLIANMIO» ¢e0 cocmaanus. Bocxka-
3aHu CHNOMCIA O PELPECCHGHON II0MIONLL CONOME & NPOKECCE PA3GHIUR npoepammel dedupdepenyupos-
K. CHOCOBROCHL K MAKOH JE0ANMUL. AEKUM G OCHOGE CGOACHIGEHNOZD MHOLUM PUCHISHUAM HUKAQ
pussumur Qudghepenuuposo—adeiudiepenuuposra—pedudebpepenyupoekd. CyuiecNeocuNue MaKoLo ux-
A, e PESYANDYEMOCHIL Qi 6 npupm)e, METK W & IKCREPDUMEHME CINAGNITT HOG COMREHNE HE3C 0
FUNPOLPAMMUPOBUHNOM. MUCHE KILTHOURBIN HUKA0E, ¢ HECOPAINEMOCHY CIMapenust, 0 umymse 3anpopax-
MUPOSAIHAGI KACHIOWHOD crMepiiid W gronmosd. Hodyeprusaemea oeobas saXxHOCMb U AKIYAALHOCHL
U3YHCHUA MOAEKYAAPHBIX MUXGHUIMOE NPOUECCs Ocduddepenyiuposki 4 WOCeIULUIMNIL Ha puMepe
PACKICHUL. DING, 10 MHEHIW A8MIpd, ROIGOAUM aYOxKe pa3ntpambesa 8 OBHetuOTOLUMECKUX MEXUTLIMAX

CIRQPCHUS 1L CHMCDNTIL.

Breaeune. KanrycoobpasoraHue — ITO Pe3yJbTAT Je-
avddieperumnanie M AKTHBHOMO JENCHUY W POCTd ¢~
audhepeHIMPOBAHHLIX, HCOPraHM30BAHHO PACTYLIMX
kaerok. flpouecen acaudbepeHunporku, Kamwtycoob-
pasorarns n peauddeperuupoEKM MOXHO HHIYLHPO-
BaTb, KYJLWTHRHPYH [/ VIlrg RAXKE TAKHE BHICOKOAHD-
PepeHITEPOBAHEBIC KIETKH, KAK 3AMBIKAIOLINE KIETKE
YCTBHI, JACTa, 3PCAOH MolIblh WM DHAOCTIEPMA. Y
MHOMMX BHMACH PACTEHHH OTH NPOIECCH TCHETHYCCKY
JETEPMUHHDOBAHE ¥ OPOASISIIOTC] [OPH OHPEAC/ICH-
HBIX BROIACACTBHAX KaK B MPUPOAE, Tak W B JKCNEPH-
MerTe [1]. B oxcnepuamenrax in vitro obpasyruadnacs
W3 ODepPBMUUHOID JKCILTAHYI KJACTOURAS MACCa UMEHYET-
¢Sl NCPBUYHBEIM Kanaveom (primary callus), KoTOpsii
TIPpY ONPEHEEHHBX VCOICBHAX MOXET AATE Baudnc
MacCUPYEMOH KVIbTYPE.

HNenuddepeHumporka 1 KaaaycooOpa3oBAHKHE Kak
in vive, TAK W ik VIIFO COTPOBOKAAIOTEY CYLIECTBEHHDE-
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MK TepecTPORKAME CTPYKTY PHO-DYHKUUOHAALHBIX
ocobennocreit kaerky, JavHpe rHCTOJOTNUECKHX, UH-
TOMOPDONOrHUECKMX, LMTOXUMAUYECKHY, OMOXHMAUC-
CKMX K HCKOTOPhX APYTHX MCCAEROBAHHMI 3THX NpoO-
LECCOB JETAILHO M3JI0XKCHB B paac monorpadmin |2—
51

Boeperie nanmune B Kynnrype in vifro KICTOK C
TCHOMHBLIMH HAPYUICHWAMH, 4 MMCHHO: C NOJHILAOMI-
HBIM M AHCYILIOMIOHBIM HHCIAMA XPOMOCOM, PasiMu-
HbiX aHOMaJMii MuTO33 ObIO noxasaHo Iotpe B 1935
r. [61. Mosxe OO0 AOKA3ZAHO, YTO BLICOKWH YPOBCHE
TEHOMHON H3MEHUMBOCTH — 2TO OAHA M3 X4APAKTEPHBIX
ocofeHHOCTEH KAeTOUHMX Ky nTyp. Ona oBHapyxuBa-
eTCH HE TOMBKO TPH M3YUCHHM KapHoTAna (4ucaa ¥
MopdoIoru XpomMocoM), Ho W Ha ypoeHe JIHK kak
SACPHOH, TAK M XNOPOILAACTHOR ¥ MUTOXOHAPHATBHOHW
[7T—24].

FeHomMuas HecTabUABHOUTE (N VilFO MMECT IBOS-
ky0 npupony. OnpeseNeHHAs YACTh MEHOMHBIX H3MC-
HEHWH, O0HAPYKHMBACMEIX B NCPBHYHOM KAMLIYCE, BO3-



FEHOMHAN HIMEHYHROCTh COMATHMECKWX KJIETOK PACTEHHHA

HHKAA B KJACTKAX B IPOUCCCC OHTOIEHE3d PACTCHUS
AKB0 KAK 3AIPOrPAMMEJOBAHHEIE HIMEHEHUS ICHOM:
npy nx madoeperuuposke, b0 KAK HE3AnporpaM-
MHPOBAHHBLIE, CAYYAHHLIC HAPYLWEHUS W MYTaLHH,
BO3HHKILHE UPH BO3ACHCTBMM PA3JAYHBIX BHYTPEHHHY
W BHEUWHUX JK(TPEMAIbHBIX (CTPECCOBBIX) (PaKTOPOB,
HeransHo aHamu3 TAKHE rEHOMHBIX M3MCHCHMI H3JI0-
KEH B HAWMX Ipesuayuaux coolweHusix {cm. [25,
26 ).

Bo3sH#Ka10T TCHOMHDLIE HAPYUICHHS B KYJIBTYpPe MO
paay npryMH W de nove. B 4acTHOCTH, YCTaHOBACHO,
UTO PAHCHWC, MEXAHHYETKOE HOBpPeXAeHMNe, Be3 KoTo-
PHX JMIIb B PCAKMX CAYYEHRX DOAYUYAKT KYJIbTYPY
KIETOK IR vifro, MOTYT BBIZLIBATH FEHETHMECKHE M3ME-
HeHus (cM. obzop (26 ). [lpy monyvyeHau nepBuuHOIQ
Ka//1yca BBIUJICHEHHBIE IKCILIAHTHL NOABEPTAITCH K
APYrHM BO3INCHCTBMSM KAK (PU3MYCCKMM, TAK W XHUMU-
YeckMM ¥ npehniBAIOT B YCAOBHAX CYIUECTBOBAHMS.
OTJIMUHBIX OT TAKOBBIX 13 HHTAKTHOM ODIdHM3MC. JTH
BO3ACHCTBMSE YACTO NPCRBULAKOT MPCOC/IH HOPMBI pe-
AKOHH HCXOAHOI) FCHOTHNA, YTO MPUBOANT K MOBHIIE-
HHUIO YPOBHS [(EHOMHOW u3MmeHunBocTH. Ha ocHoBC
HOAYUEHHMX HKCNEPUMEHTAIBHLK SAHHEX OBLIO
chopMyIMPOBAKO MOAOKCHHUC O TOM, UTO CAM HPOLECC
MHAYKLUHA KANYCd SRASCTCH MyTareuumm [161]

Mbl CKAOHHB CHHUTATH, UTO 3HAUMTEABHAA A0S
TCHOMHLIX M3MUHEHUH H HapyweHuws, HabaopicMbix
npy acavdipepeHUPOBKE M KAUTYCOOOPA30BAHIY, AB~
ASETCS PESYABTATOM 33N POrPAMMHPOBAHHBIX B KJIETKC
npoucccos. M3pecTHo, wto B npouecce audrpepeHum-
POBKHM B PCHOME HPOMCXOAAT CYILUGCTBEHHBIC H3MCHC-
Huy. B pesynantare cncumanuzanuu yukowi, conpoe-
BOMCAACMON M, HO-BHAMMOMY, 0OYCI0BIASHHON TAKUME
H3MCHCHUAMY, MHOTHE W3  JIMdrbepeH M pPOBAHHELY
KJETOK B HOpMe He crocofHel & apoandepanuu.
OaHaKO pACTEHAA HEPCIKO NOMAARKT B TAKHE YCI0-
BHA, KOTAQ OPraHU3M MOXET BBDKMTH HJAK OCTABHTH
MOTOMCTBO JHIEL B pe3vAabTaTe npomdepauuy audy-
(PEPEHUHUPOBAHERX KACTOK, ITH YCAOBWSI, BUAUMO, E.
HHAYLUUDYIOT paboTy MEXAHWIMOB [CHOMHBIX OEPe-
CTPOCK, KOHCUMBIM PE3yilbTATOM KOTODLIX SBISETCSH
BO3BPAT KJETOUHOTO TCHOMA 8 CTPYKTYPHO-DYHKUHO-
HATbHOC COCTOSHME, CBOMCTBEHHOe WM OMHM3KOC K
TAKOBOMY MEPHCTEMATHUCCKMX KJETOK MM 3MIrOTHL
Bes Goabuelt YACTH TaKuX H3MCHCHHI, HEPECTPOCK ¥
HAPYUWICHWA renoM  audepeHUMpPOBAHHON  KJACTKH,
OCOOEHHD BLICOKOCTISHHUNW3MPORAHHOE, He cHocoden
ofecneynTh HOPMAJBHYIEY PENpOAYKLMIY H, B KOHeu-
HOM CHCTE, TOTHNOTECHTHOCTh.

B namHoit paboTe TMPCACTABIACH AHANMM3 OCHOBHBIX
COBCTBEHHBLIX M JMTCPATYPHBIX JAHHBLIX 00 ocobeHHo-
CYHX reHOMHON WBMCHUKBOCTH {ipH WHIYKIIHM Kajny-
COrgHEsd M B NEPRUYHOM KAANYCE, HA OCHORC KOTOPOTO
A ORIA NPEJAOKCHA BLICKAIAHHAN THIIOTE3A.

HamerumpocTs Ha ypoHe JHK. Ycranowiero,
4TO PAHEHUE HHAYLUPYCT CEJICKTHBHYKY 3KCHDPECCHIO
renos [27—291], 1 yXe Ha ODEPBRIX 3TAIEX H30ASLMH
KJSTOK TIPOMCXOAMT DPAAMKATBHAH nepecrpoixka dep-
MEHTHBIX CHCTEM, CHHTC3 HOBMX OCJAKOB, B TOM UUCHE
CTPECCOBHIX M Kaaaycocacumbuueckmx [27, 3J0—32]
TR TOPOUECCH  COTPOBOXAAKTCH  AOMOIHHUTCALHBIM
cunresom JIHK [33—36]. flo HeKOTOpHM NaHHBIM,
BHAYAJC TMPOMCXOMAT NPEUMY LICCTBCHHAA PEILIMKALIASA
muroxornpuaspaoi JJHK {37}, llpm 3Ttom B HeH
BOBHHKAIOT CYIUCCTBEHHEIE NepecTpOK, YPOBEHL KO-
TOPLIX HAXOOUTCA 00 FNEPHBIM KOHTPOJEM, 33BHCHT
OT MPOACIKKHTENLHOCTH KYJIbTUBMPOBAHUA, ¥ OHU MO-
IyT NepenaBaThCs pacTeHMsM-pereHapanram [21, 381.
OrxocuteasHo aaepdod JAHK yecramoBaeHo, uro B
KEJICTKAX dCXOOAHOrO 3KCIVIAHTA, B TOM UNCAC B KAET-
KaXx H MNpOTONNACTAX, Haxomsumuxcg B craguu G,
nepes MATO30M Npoucxoant pernkanus JHK [39—
41] u, 0O-BMIMMOMY, JMILL KICTKM, [OPOLUCALIMC
PETLTHKALHIO, CIIOCOOHB! B AaILHEHBIEM JeanThes [34,
42]. KonevdsiM pesy.JbTATOM ITHX TIPOHECCOS N vivo
apagercd mpoaddepauns KICTOK, MPUBOOALIAN K 3a-
KHMBNEHUIO pasbl [J].

Ha nepenix atanax npomudepalMid KACTOK Ha-
Guonaerca auddepeHMaIbRas PEIANKALNS NOCASI0-
BATCABHOCTEH KAK B 4ACPHOH, TAK ¥ B ILAACTHAHOH H
muroxonapuaasnoi JJHK. B peaynerare xoamuecrso
KOauH Pa3HBIX TEHOB B OAHOH KJCTKE H3MCHACTCS
NO-PA3HOMY, & OAHHM H TC € [CHbI B KJETKaX pasinu-
HBIX M [J4Xe PONCTBEHHHX BUAOB TPCACTABACHLL HEO-
NMHAKOBRIM KOHCUHKIM MMCAOM Konui [22, 43—46].

Hanpumep, y pvca YMCAQ KONUH OAHHMX TCHOB M
nocaegoparensHocred JHK  ysesawunBaaocs B He-
CKOJIBKO pas, APYTHX -— B HECKOARKO JICCATKOB pas,
Tpeteux — g0 10 000 pas [47, 48 | Amnoauduranus
BBICOKOMOBTOPHIOUMXCH  nocaeaosarensHoctein JHK
MOXKET OPUBOAUTL M K TTOABJICHHIO BHSXPOMOCOMMRX
MO/IEKYA, PA3MHOXKACMBIX B OANBHCHUIEM ABTOHOMHO
{49). VY opponecka Scilla sibirica woawuecTso xomui
reHd XAJAKOHCHHTASH PE3K0 CHURAMOCh, 4 COASPKAHNE
pIHK vyreawumpanock [50). Dtu uamedenus Owan
obparumeivu: 8 JTHK nuddepenuppopannnx Tkauei
PACTCHHIM-PEFEHEPAHTOR  KOJHUCCTBO  HCCACHOBAHHBIX
KOMWA YMCHBILAIOCh MAKM COOTBETCTBEHHO YBEAMUUBA-
nOCH 40 ypoRdR Mcxopmoro pacreumus [47, 501 B
APYFHX CAYUYASX HCKOTOPLIE U3 BO3HMKIUMX NpH BBE-
OEHMH KJETOK B KYJBTYPY WIMCHEHMH KOJIHUECTRA
KOnmii onpegeaeHusix nocienosatenasiocrein JHK wa-
Ooaasnck H Y PACTEHWH-PEreHepanToB, K4k  ITO
OMMACAHO A4 Kykypysst [51], u ocobenno ybepwrrenn-
HO — y JbHa [52—354 1.

YCA0BHMS KYJIRTHBUDOBAHUA in Vifro NPHUBOAST X
CY!ICCTBEHHBIM M3MEHEHUSAM B METMJMPOBAHUM HYK-
AerHopbix kuciaor kak JHK [19,55,561, tak u PHK,
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B uactoctH TPHK (37] 3rtuMm, no-suaumMomy,
O0BSICHIALTCA MIMEHECHHE TEHHOE JKCIIPECCHM: N3BECT-
HO, YTO OAHMM W3 MEXAHHIMOB PEryJBILEK TPAHC-
KPUIIUMK v PACTEHMIA uEngeTcs meruwanposanse JIHK
{56, 38, 59].

HM3mMeHEHNS METW IMPOBAHMSI HYKJIEHHOBBIX KHC-
J0T HEiﬁIiK)JlLI]OTCS{ Hid ACPBRIX 9TAAAX UHAYVKIHNT K-
nyca {aennhepeHUBADNMHM  KJETOK), COXPaHSIOTCS
TIPH JaJIBHEHIEEM CTO POCTE W B OMPCACACHHBIX CAYYA-
IX MOTYT OnTh MEepeaassl PACTEHHAM-PETeHEPAHTAM
(19, 35, 36, 60]. OtaeanHsle repti, HANPHMED TEHE
PPHK. MoryT OHITh Kak rUIO-, TAK U THAEPMCTHUINPO-
BaHbl, YTO M TPOJCMOHCTPHPOBAHC HA KAATYCHBEX
KyAbTypax o3uMofl mucHmas (61 ] u neryunn [6214, &
crelend Merdauposanud TPHK wmoxer koppeaupo-
BATL ¢ NOTeHUHANOM Hk(bepeHUmALUN OTOCILHBIX
Tkauen [57]. Yposess mctuanposanna JHK moxer
OHITh PAZANUCH v PA3HLIX KJACTOUMBIX JHHWE, Raxe
[OPOM3OIIEHINHX OT OHHOr0 KJIOHA, A4 TAKXKC Y PA3HLIX
THUTIOB KJSTOK OAHOU SHHMM (wrTamma), lpa atom
KJICTKM — OPSIIEeCTBCHHHKH COMATHUCCKHAX 33 POZbI-
IUEHA B CYCTIEH3KOHHON KYIBTYDE MOPKOBH XdPAKTCPH-
30BAJIKWCH CaAMbIM HH3KIIM COOCPMXKAHHACM S-MBTMJILLHTO-'
3una [63].

OGaHaxo M33CCTHB CAYy4YaH, KOrid YPOBEeHh MEeTH-
auposaang JTHK B kaaaycunx kaerkas GbL1 Takua
XKe, KAaK W B ucxoaHoM martcpuanc. Haopumep, y
Pennisefurn purpureum o Iromy UPH3HAKY HE OEJiH-
YAMACE KIETKH HMMKHCH YACTH MOAOHBIX JTHOTLEB W
NONYMCHHME OT HUX KATIYCHBIC KACTKH, He Onno
BHIARJCHO OTAM'IMA 1 MeXAY OMOPHOreHHBIMUY U HEOM-
GprorcHamMn kaanycamu [64 ], [Mponeccs MeTuanpo-
BAHUYS HE DbLIH OIPEICHASOMIMUE i NPH OB LICHHOM
ypoeHe moaumopdmsma JIHK (IHAP®) y pacrcuui
puca, PErcHEPHPOBIHHEK U3 NPOTOmIAcTOB [65 ).

AHAIN3 HCCKOJIBKHY COTEH COMAKJAOHANLHBIX JIM-
HUI KyKYpysbl TIOKasdsf, UTO Y HECKOTOPHRIX M3 HMx
OPEANQIIOXKETENbHO B PE3YIBTATE THIIOMCTHIKPOBA-
HHY B OTJAMUUC OT MHTAKTHBIX PACTCHME GbIM AKTH-
BHPORAHR MOABUXHEIE NEHETHUECKUE ITEMEHTH THIE
Ac (Activator) st Spm (Suppressor-mutatory [66—68 .
HMecneiosaHua  Apyrux  COMakAOHAALHBIX  BAPHAHTOR
KYKYPY3bl TNOKA3dJIM, UTO COMUKJIOHAILHAS M3MEHUYM-
BOCTh MOXKET ¥ HE Obte CBHZAHHON € HAMEHEHWEN
YHCIA MM NOKAM3AUMH AC-rOMOAOIHYHBIX [TOCJIEN0-
paTcapHocTel, OgHAKO B 3TOM  CaAyuae aBTOpH  HE
MCKJAKMAKOT BO3MOMKHOCTH BO3HUKHOBEHWT (7 Vifro
OOHAPYKEHHOLIX MYTAUHA B PE3yAhTaTe NEPEMCUIEHHS
APYTHX TIOTBHKHLIX 2aeMcHTOR [69 ]

Ha oCHOBC MaNOKSHHBIX ¥ APYTHX  00J0BHLIX
peayabraTos Opaa NpetIoKeHa CACKYIONAN PHIOTe3a.
QUIHOTOTAYECKUC WIMEHEHMs!, [POUCXOOSUIHE E
KJCTKAX NPH ACPEBOAS X B KVILTYPY iR vifro, BEAYT
K canxeHnto mernnuposangs JHK, uro axrneupyer
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MODMNBHRE TeHETHUYCCKHE MEMEHTH B TAKHM o0pa-
30M BbI3HIBAIOT MCHCTHUCCKHME M3MCHEHUS THITA NYTIA-
Kauui, aenenui, TPadcAoKanmi XpoMocom u ap. [67 .
MOGUABHBIEC TCHETHUCCKUE JICMEHTH MOTYT CAYXHTh
MEXAHUIMOM, MOCPENCTBOM KOTOPOrQ KJCTO4HAs MO-
NYISUAs PEATHPYET HA CTPCCCOBBLIE M3MEHEHHA YCA0-
BUH Cpeasl yBeauueHHem uactotel mytaudid |15, 70,
71 ]. Ilpys 2TOM reHCTHUCCKHE H3MEHEHUS TIPOMCXO0aT
KdAK Ha YPOBHE YHCAA U CTPYKTYPbLl XPOMOCOM, TAK M
HA YPOBHE TcHOB. HacToTa FCHHBIX MYTAUHH B KyJb-
TYpe KNETOK MOXeT GhTh OYeHh BHICOKOH — B QTAEMb-
HBIX CAYUAHAX OHA FOCTHMIAST B PACUCTC HA JIOKYC 107
M BbILWIE (CM., Hanipamep, [15, 19).

HUaMeHUYHBOCTE 4Kcaa xpomocoM. PesyvastaTh
KCCACAOBARKY OCOOCHHOCTCH XPOMOCOMHOH H3MCHYU-
BOCTH KACTOK MPH KALTYCOOOPA30BIHAA BCCbMA NPO-
THBOPEUHERH, JFHAYMITCARHOE YHCNO IKCTIEPHMEHTATb-
HB.X AAHHNMX CBHACTCILCTBYCT O TOM, TO YXKC Cpeay
MEePBLIX MUTO30B NOCKe WHAYKOWM aeanddiepeHnua-
HHY HAOMIOAAETCH MUKCOMJOHAHMS ¢ IIMPOKHM Da3Ma-
XOM MO UHCAY XPOMOCOM H HAJIMYWCM  PA3JUMYHBIX
AHOMATHMIT MUTO34. B Be MeHbIIeM wHuche ny6ﬂnxauuﬁ
NPABCACHBI TAHHBIC 0 TOM, YTO CPEAM FNCPBHIX KJCTOY-
HREIX ASNEeHUH ypOBEHL HAPYILICHHUN HEBEIHK ¥ JHUIE
TPy paneHeinien npoavidgepaumn, ocobernio B npouec-
C& NACCMPOBAHUS N vilrg, OTMEYALTCd BO3ZPACTAHHE
YPOBHS # DACIIHPCHUE CACKTPY XPOMOCOMHBIX AHOMA-
auit. TIpHunHA OPOTHBOPEUNBCOCTH DOSYYCHHBX JlAH-
HBE'X 3aKJI0UAETCH B HCTIOAB30BAHMM PARHOTO MCXOOHO-
TO MATCPHATA W/HIM PAZHBX YCIOBMI HMHAYKOHH
kamnycoobpazopaHus.

CocTogiMe TeHOMA B KJETKax pa’nHuHbiX opra-
BOB ¥ TKaHeld pacTeHus moxer OpTh pasapM. Otam-
YA BOIHUKAT B OHTONGHE3¢ KAK B pe3yabTare
3ANPOTPAMMHMPUBAHHEIX H3MCHUHHHA B npouecce aud-
depeHIMALIH KACTOK, TAK M B PC3Y/bTATE HAKOMAE-
HUA MyTauuid, Koauuecorso ¥ COEKTP 3THX TFEHOMHBIX
W3MCHCHWI 3aBHCAT OT MHOMMX (pakToOpoB — BHIOA
pacTeHMs, OCOOCHHOCTER Cro reHOTHIA, BO3pacta M
YCIOBMH TPOMSPACTAHMS, TUNA TKIHM ¥ YPOBHY Clie-
OMAIASANNE KIeToK W T. n. |25 L. Yenoeust nrayup-
poramug aeniddepeHMaALMY B KATYCoo0pa3oBaHus
HE TOJIPKOQ BBLISIBAMIOT CTIPEHEASHHYO YaCTh ITHX M3~
MEHCHHUH NpH BCTYIASHWY KACTOK B MUTO3, HO U 8
paIe CAYYACB TNPHBOAYT K BO3HMKHOBEHHIO HOBHIX
TNCPCCTPOCK.

[MTpn menouip30BaHMK B KAYCCTBE WOXOMHOMO Marte-
pHAJA 3ABCIAOMO AUNJIOHAHBIX KASTOK B TIEPBHUMHOM
KAAAYCe HAOMOAAI0TCH, 33 PEIKBM  MCKTHOUCHHEM,
OUTLIOHAHRBIC MHTO3bE. JTO TIOKA3AHO Ha TIDUMEpPE HE
TUABKCY OHTOPEHETHYECKH MOJOABIX TKAHECH H OpPraHOB
{MEPHCTEMD], 3APOABIWH, MOJOAWE JUCThA, HEKOTODBIE
YACTH TIPOPOCTKOR K AP.), HO U TIPA WMCTIOAB3IOBIHMM
BHICOKOAUHCPEHUMPOBAHHBIX KACTOK TEX BHAOB pac-



TCHUH M/WAM TKaHeH, KOTOpHE B OXTOPEHe3e He
NOABELIAKEHB [OJIMITAOME M ILTIH,

Haopumep, ammioviaapiM kaaayc Geld OpH €10
ROIYUEHKMH U3 HOPMAaJdbHMX H OILYX0ACBbX {(KOpPOHYA-
TBIH A1) TKaAHeW crednyg noaconneunmka [72], U3
MOKOAIMXCH KOpHEMAOAoB TommnamOypa 73], &
KNCTKAX KOTOPOTO IMEepaal Hauvanom  npoaudepanm
copepkanne JHK 6mae Gauskum 4C [74], u3 pas-
AWUHLIX Opranoa ckepaw Crepis capillaris |75, 761, s
YUACTKOB JHCTHER H JIYKOBHMIL TMTHUEMACUHUKE
Ornithogalum thyrsoides [77] v apyrux pacresui,
muPepCHUMPOBAHEBIM TKAHIM KOTOPHIX HE CBOHCT-
BCHHA MOJHILIOAAN3AMA (IPUMEPH TAKHX PacTEHWE
onmcarbl HaMAu paiee (CM. [25]). B Takux nepsuuHpy
Ka/JAycax B TCUCHUE BCErO TCPUOSA HX POCTA, KAk
APEABMN0, He OTMEWAM CYHISCTBEHHBIX MAMCHEHMUE
yucaa xpomocom. Jaa npumepa B taba. | opusenens
HALM JAHHBIC MO JAEYM KOHTPACTHMM 10 PEHOMHON
HM3MECHUYUBOCTH i1 Vvitro OFbeKTAM — FAILTONANNYCY ¥
Tadaxy,

OUnHAKO IIPH MCNOALIOBARMA B KAYCCTBE DOPBHY-
HBIX IKCIAAHTOB CEPAUCEHHHON DAPCHXMMBL TOTO XE
BHAA TalaKy, ¥.ICTKHM KOTOPOH NOABEPAKEHN TIOMMILIO-
UAH3AlMKM, OBUIO YCTAHOBICHO caeggyioniee, Yucmo
XPOMOCOM B TIEPBBIX MOCTES MHAYKIME KAITYCooDpazo-
BAHMA MMTO31X BapbnpoBano ot 40 no 215 npu 2n =
= 48. lu- v TeTpanIoNIHbE KISTRY COCTABIRIY 12,5
u 17.5 % W3YUCHHMY KNETOK COOTBETCTReHHO, Kier-
K# $04CE BRICOKHX YPOBHER NJOMAHOCTH (COACPXHKALIME:
Goace 100 xpomocom! coctasasiu okoao 50 % . Bro-

Tat vy 1
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pOH MMTO3 OTMEMANH 4uepes |——2 OHg mocae mepeRoro.
Yacrota BcTpeuaemocTy kacrok ¢ OGogce uem 100
XPOMOCOMAMM CHU3HAGCH BO BTOPOM MHTO3€ BABOE (20
22,7 %). KynpTupupyemas B JaJbHEllIeM TKaHb
cocTosaa Ha 70 Y, M3 KJAETOK C YHCAOM XPOMOCOM OT
77 mo 96 [78].

IlpoBeaeHHble MO3KE HCCACAOBAHMS TOKAZAJIH,
uTo Yy N. fabacum KJASTKH BEPXYMIEUHOH MEpPHCTEME
SBAKIOTCH AMNAOHAHBIMKM u coaepxatr 20—4C ITHK,
KNETKH CEPOUSBUHHON MApPEeHXMMB HUKE MEpPHCTEMbI
Ha 300 mxm — 2C—8C, mHuxe Ha 10—20 cm — 2C—
16C, a y ocHonannd ctebas — 8 ocHornoMm S8C—-16C.
Oxcnnadrhl CCPAUEBHHHON NAPEHXHMbI M3 OCHOBAHWS
crebns kamaye He ofpaszosmBanM. Takwe Xe KAeTEM
W3 BCPXHMX udcTel credns mpucrvmaau K JeeHuio
uepes 5 AHEH M TOCIE HEePBOr0 ACACHHS COTepXKana
2C—8C /THK. B vcxopwHoil mapenxuMe ik vivo KOJW-
HEeCTBO ,ClByX'bH)leHb]K KJCTOK 61)1.4'[0 HECIHAYMTELIBHEIM,
in vitre WX A0AS 3HAMKATEALHO B03PacTand, NospIg-
AWCh TAKIKC NOMTACTHLIE sapd, HAGTONATM parMeHTa-
WU  anep. @parMedTsl Anep coxepxana 2C—8C
JAHK. Ha ocvosanui 5roro 6nta cacaan BbIBOJ, YTO B
HCXOOHBMX MUKCOIVIOMAHBIX DKCIVIANRTAX IICPBRE ACIC-
HUA {1 vilro TPETEepTieRaAl0T B OCHORHOM JHTIIOW/IHBIE
woTerpaniaouaHble kaeTkyw. Kaerkim Goace BHICOKMX
YPOBHEHW [LIOMIHOCTH NMPETEPAEBAINT PEAYKUHKD YMCIA
XPOMOCOM  BCACGACTBUE (DPArMeHTaudHs 418p | JIMldb
MOIE ATOTO NPHCTYNAT X JeneHuto (79§

MHTepecniic JaHHBIE NOAYHEHB TAKKE HA TIpHMe-
pe ropoxa fisum safivam. Y 9TOro pacTCHHI OKA3AHO

AUHEMUIGE H3MENCLRE UNCAL CICHOR PA3IBLX }‘[JOGH(’(I HAOROROCINN 6 HERGUYMBIY KAAAYCUX, ROAYLCHHEX 13 YHTCMX0G MOA006LX

Aucmees, G, (cobcrmaennsie dunnsie)

Tirmo HAVHEH-
Bospact xuney N

Heeaw HaDepoR  xposMocan, o

G v nev MeTadas, — v T

' mT i l L2 w2 i 3 4 J 4
Haplopappus graciliy (2n=4)

7 40 2,5+2.5 — 9,047 — 2,5+2.8 5.03x3.4 —

12 80 1,313 — 95,0+2.4 2,5+1.7 — 1,341.,3 —

20 56 — — 92,8+5.5 L8+1.8 3,625 1,8=1.8 —

25 120 0,8+0,8 — 84.2+3,3 0,808 7.5+£2,4 5,8+2,1 0,8+0,8

35 120 1, 71,2 0.8+(,8 Yq4,3+2,1 0,620.8 0,808 1,7¢1,2 —

45 58 — — 91,3+3,7 - 1,7x1,7 3,5%2,5 3,5+2.5
Nicofiona fchacum (2n = 48}

15 122 - 4.9£2.0 95.1%2,0 — — - —

40 43 — 4,7+3,2 93,0+£3,9 ~— — 2,323 —
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OTCYTCTBUC TTONMTINIOMIEHBIX KJACTOK B JUCTHPAX W OO
CTATOYHO BHICOKAS WX YACTOTA B KOPHSIX M CCMSIONAX.
B Haumux 3KCNEpHMEHTAX KALTYC, 00pa30BABLIMMACS
HA YuacTKe Jucra, bonce uem ma 90 9, cocross ma
IamIokMaIHLX Kierok. Kamaye crefreBoro mponcxox-
IEHUS HA TPETh COCTOSA H3 MOAANAOHAHBIX KJjetok. B
KAJLIYCC U3 YVUACTKOB KopHe# nabnwnamu Gonee wim-
POKHH Pa3Max H3MEHUHMBOCTH MO YHCAY XPOMOCOM (0T
n ono B, TIpM 3TOM O0Af TETPANIOMAHBIX MMTO30B
npesbiana 30 % (puc. D.

ApyriMu BCCACROBATCAAMY OBLTH N3YUEHH KJET-
KH KA/LTyCa, BOSHUXAKUIETO Hd H30JAPOBAHHDBIX CCMA-
ADJIAX ropoxa TIPH UX KYJIBTUBUPOBAHUHN B KBAPIIEBOM
necke, T. ¢. Hex Bhuasus OOBIUHBIX 3JIEMEHTOR BhIpd-
MWBAHHUA KJIETOK in Viiro. B 4ACTHOCTHU, KOMIIQOHEHTOE
maTateabHol cpenst. Kaamyc ofpasoBeBand kAeTKw
NPOKAMOHANIBABX THXCH W CHEeUMAAMINPOBAHHME 34~
HACAKUIMC KNCTKH TPHPAHCBOW 30HM CceMsgonn. b
MEPROM CJlyyae MUTO3H Obutd auniougHnimnu. Crenu-
ATMZMPORAHHNIE KAETKH HAUMHAIN JCARTHCS MO3XKE W
YXe Cpedyl MEPHBIX HX JCJACHHA 00HAPYXMBAIM HOJAU-
IJIOWAHBIC METO3BI, TEPECTPOHKM XPOMOCOM M AHOMA-

JHR MUTO34. [CHOMHBIC M3MEHCHWS BOIHHKAIH TAXXe
B de novo, 0 ueM CRULETENLCTBOBANO CPEAM MPOMEro
NOSBACHUE KJCTOK C OHIMIOXPOMOCOMAMHU B IIOCTEIYIO-
WX DeACHUSX KaMAyCHbIX xaerox {BO].

Y ransonannyca Bce 27 M3YUCHHLIX HAMH [Cp-
BMUHBIX Ka/JTYCOB, ITONYYEHHKX M3 HA3EMHBIX BEreTa-
TUBHBIX OPraHoE (BEPXYUIEYHAS MOPHCTEMA, Y4aCTKH
JHMCTHEB M cTedaeid) pacTeHMil pasHoro Bo3pacra — OT
OPOPOCTKOB A0 UBETVILMX pPACTEHHH, COCTOSIH HA
74—94 %, m3 gunompnbix kictok. Kannyc w3 pas-
JUUEEX YYACTKOR MMAOKOTHAH GblA NOSATIIOHIHKIM; B
HeMm HAb110Ja M B OCHOBHOM TETPANAOMAHBIE U OKTOM-
JOHIHBIE MUTO3bL (pHC. 2).

¥ apabuaoncuca Kajnyc, TIOJYUCHHBIH U3 CEMSH,
B OTAMUME OT KAMIYCOB JUCTOBONO M crebneroro
IPOMCXOKICHHS COCTOMT MPARTHYCCKHM AOAHOCTHIO W3
nurnonausx kKiaerok [81 ] Onuako B oumiTax ¢ IIpopo-
cTkamMn  Nigella sativa Hanbonce crabunbebiM ObLI
Kanayc w3z auctoes. OH COACPXan, Kpome AWmioui-
HBIX, HCIHAYATEABHOE KOMHYCCTBO TCTPARNOUIHBIX
knerok. B kacTkax kamayca w3 crebacit YPOBCHDL
MAOHAKROCTY aocturas 2n, va ceman — 8n |82 ]

Kremxu, %5

Fi0 ] -1

50 4 . .

=65 N ‘} n=83 nw=il7

a6 - 1 i 4}

10 - A -

20 4 E

T T = ¥ + T T T T b T T T !‘}1 T T
1 2 3 4 ! 2 B 4 ! 2 3 4 5 6

Hucao Habopos XpOomocoM

Puc. 1. Pacnpeaenesve no aucay HABopoB XxpoMOCOM KASTUK 1ICPBHMHONO KALTYCR, HOJYICHHOIO B3 YUACTKOB ancTa (@), cvebas (6) v kopHs
(8) ropoxa navumn 11288 na cpepe Mypaciure-Ckyra, cogepkawci 5 mr/a 2,4-J5 # — ajecs M Jades YHCR0 KAYHEHHbIX meradas
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Koernwu, %
100~
a _I_ ] 6 '{' i N
n=72 n=374 -B n=1i82 n=d7
& — -1 1
60 - . -
| - | i
20 - . - .
e e sH a0 s lallA ,,
P2 i 4 P2 3 4 P2 3 4 & f 2 3 4 8

Hucio nadopos Xpomocom

Puc. 2. Pacupenencune no uucny Halopos XpoMoCOM KAETOK NEpBMuHere kannyca Haplopappus gracilis, nosyueHnaero na cpeie Ipukcona
M3 BEPXYUIEUHON MepucTeMbl (¢, ydacrkos adera (8}, ctefas (8} v mnokotnag (&) TPEXMECHTHOMD PACTEHHA

V rpapcckadumm 1. paludosa TPH M3YUCHHBIX
HAMH YEPHHYALIX KA/ANyca, o0pa3oBaBLIMXCH HA pas-
HbiX CMEXHBIX YUACTKAX OFHOTO MOJIOAOLO JMCTA,
CYWECTBCHHO PU3AMYANKCHE MEXAY COO0H NOo ILI0KMIHO-
cTM {(puc. 3). IT¢ MOXRHO OOLIACHUTL PaA3THUYHOM
cTenchsio NUMGCPCHUMEOBKHE KJISTOK, HAXOASHIHXCH |
PA3HBIX YUACTKAX JHCTA. NOKOOHO TOMY, KAK 3T0 OBJIC
IIOKA3AHO JIPH H3YUeHHN CnocofHOCTH K Kanaycoobpa-
30BAHMIO YY3CTKOB JUCTheB KYKYpy3hi |83 ).

Y AYMCHS 0OpPH M3YUEHMH KAMLIy(a €3  Y3J0E
cTedsielt BHAYANE ACAHANCE AMIUG SHTIOHAHLIE KJCT-
KW, d CIYCTS HCKOTOPOE BpeMs TOSBILTHCE TeTPanIc-
HAHBIC MWTO3LI, T0 O0YCJOBASHO TEM, UTO ApPEXIE
BCEr0 Kan1yc (GOPMHPOBAJICH U3 IMHAEPMHUCA M KOPTH-
KAJBHOW NApeHKMMBL cT20Jei u ObLT AMTLIONAHBIM, &
NO3Ke — U3 KI2TOK MEAYAAPHOH MAapeHXWUMBl credned
M COCTONA M3 TCTPANJIOMAHEIX KaeTok [841],

YpoBcHb ¥ THOBL W3MEHUYWMBOCTH 33BMCAT TAKXKE
OT BHZA PACTEHUS W OT OCOOEHHOCTEH ero reHoTHna.
Hanpumep, cpapHende ueThipex BUAOR apaGHOONCHCE
MOKA3:40, YTO W3 OBUIBHHMKOB BO BCCX CaAyHaax dop-
MUPOBATACH AHCYTLIOMANBIC KAAAYChl, 4 U3 HpOpacTa-
IOLUX CeMAH — B OCHOEHOM aunnounaHuie. [Ipu atom
YPOBElib M3MEHUHBOCTH N0 UHCIY XPOMOCOM BLuT paa-
HBM Yy pasHEX BWIOB M [AKE BHYTDHE ONHOMO BHMAA ¥
PA3HEIX KATUTYCOB, NOJYYEHHHX M3 AHANOTHHMHKX JKC-

naastos [83). Y asyx Bumos xaprodwens, Solanum
tuberosum w S, phureja, B yUacrkax aucrbes, ofpasy-
WOILMX KAJLAYC in vitro, ROJUIIOHTHBIE KJASTKH BO3HU-
KANyU B PE3YARTATe DHEOpeaAynaukaumu. YHcno wuk-
JA0B PEIYMIMKALNY OBLIO BHAOCHEUMPHYHBIM, 4 YpO-
BeHb NOJUILIOMAM3ALKRN 3aBUCCH OT HAYANbBHOIC
YPOBHA INIOMAHOCTH TEHOTHMNE, B TOM YHCIE OT AOAH
NOAUIITOUANZUPOBAHHBIX SACP B8 UCXOOHOM MUKCOIMIO-
unHom yyacrke aucra [41]. Cxoausie pesyabTatsl
O TI03XE TIOJNYUSHB B AHANOTMYHLIX OMLITAX C
mouepion [42]. Ilpn KyJbTHBHPOBABHM OPOTOILIA-
CTOR, DOMAYYCHHLIX W3 3apoAbliUCH ABYX COPTOB pHca
PASHOBMAHOCTY japonica, ObIIM YCTAHOBNEHM pas/ii-
UWg B NJOUOHOCTH KYJILTHBUDYEMEIX KJIETOK. Y OXHO-
ro copra Xasaycu O DANICHAHLIMM, a Y APYro-
ro — MHKCOTIIOMAHBIMH H COAEPXATH MHUIMLIOHOHBIC,
TETPA-, OKTO- W GHCYMJIOWJHBIC KASTKH. ABTOPH CUH-
T&HT, YTO HOAUILIOHAHBIE KJETKH MOIVIA BO3HHKHYTH
B PE3YNLTATE IHAOTIONHILIOMAMM MMPH BHPAINTHBAHUH
TIPOTONAACTOR B KYJBTYpe in viiro |[860].

B RAIIMX DKCOEPHUMEHTAX C FOPOXOM, THE MCX0A-
HEIM MATEPHATOM CHYXWIH FCTEPOrCHHBIE RO TAOWI-
HOCTH TKAHM — YUACTKH KOPHC NPOPOCTKOB, NEPBUYU-
HBIH KAJLIYC TpexX M3ydeHHBIX oOpazuos (copra Onmec-
ckwi 38, Yaaaonckuit wbuneiinmi ¥ anauag L1288) He
oranuaicd Ho wucay Xpomocom. Bo Beex cnyuasx

303



KYHAX H. A

Remnrn,
100 5 -

I 7 |

[ .

411 -

20

n=7f - n =27

1 2 3 + > 4
Y10 NaGopoe Xpomocom

Puc. 3. Pacnpeaencume no 4Mcay HaBOpos XPOMOCOM KACTOK NEPBMUHbIX KAIAYCOB, TONYUrHHLIX Ha cpeie Mypacure-Cryra M3 pasibix

YHACTKOR OAHOrO avicra Tradescantia paludosa

JOMUHAPOBANH TUIVIOMAHLIE M TETPATIIONAHME KJSTKH
MPH PAIMAXE WAMEHUMBOCTH NO UMCAY XPOMOCOM OT K
no 6r [87 ). Onrako v kykypysol ObUIH YCTAHOBJCGHB
PARMAMHA B MJOUIHOCTH KAJIYCOB, MOSYUEHMBIX MG
YUacToB credacih npopoLTKOB PAZHBIX COPTOB W M-
HH, CPEAW KOTOPHIX Obuad uMcTHE, rafpuaHble v
MYTAHTHHE Jubud. Kaanyc MyTaHTHRX M FROpPUIHEL:
JHHUA oTANYAIca B0/Iee BHICOKON YACTOTOH HOJIMONG-
HAHBIX WAN COOTBETCTBEHHO AHEYIUIOMAHBIX KASTOK
BHAC BMCKA3AHO NPEATCNOKEHNE O TOM, UTO CTABHIL-
HOCTH TEHOMA A Vifro Y KYKYPY3bl MOXeT ObiTh
cBA3ana ¢ kosiuuecTBoM (-reTepoXpoMATHHA B XPOMO-
COMAX: COPTa M JVHUN ¢ MEHBLUINM  KOJIUYECTBOM
reTepoXpoMaTHda  OTANYAIMCE Jojtee  cTaluabHbIM
YHCTOM  XPOMOCOM, ORHAKD TPYAHEE BBOOHIHCL E
RyiaeTypy in vitro |88, 89 1.

YPOBUHD M TEMO XPOMOCOMHON HU3MEHUMBOCTH ih
Vifro 3ABHCHT OT HAYAJLHONO YPORHS IUIOMIHOCTH
KCXOAHOPO PACTEHMA UM SKCIUIAHTA, Y npencrasurenci
PasHBIX BHAOB, COPTOB, IOPM B PEHOTHMIIOR MM JAXE
APH  HCHOJIb3OBABMM OfHOMO DACTEHHS, HO DASHBIX

304

WMCXOOHBIX JKCT/IAHTOB 3ABMCHMOCTE TEMIA NOAUTLION-
AM3AUMH OT HAYAJGHOTG VPOBHA [IOHIHOCTH MOXKCT
Owire paznoi. Hanpuamep, v Crepis capillaris temn
TOHTAOUAH3ANUN KAECTOK MEPBMUHOND KaANyca Ha
FKCITAHTAX OT TAMAOHAHOTO PACTEHHS OblL BBILIE, UCM
HA AHANOTHUHBIX JKCILIAHTAX OT pvimiompa [90] Y
Kaprodhea mpy HU3YUYEHHH YEThIPCX AMTanionioB u
OOHOrO TETPANJIOWAHONY COPTA BBRICOKAS YACTOTA CIIOH-
TAHHOTO YABOCHY unCaa xpomocoM (42—50 %) wma-
fonanach B KJNETKAX KYAbTYPoL KAYOHEIUCKOB V
TPEX AHFATVIOMAHLIX TCHOTUNOB, d Y YETBEPTOrO AM-
FAAOHAA M TCTPUILIONAA YABOCHHUS HC NPOMCXOOMIIO
[91).

Mbi g3yuanu AePpBUUHLIC KALAYChl, {107YYCHHBIC
H3 YYACTKOB AMCTA AWNJICHAHOTO pacreuws rtabaka N.
tabacum (copr CaMCyH), M3 CIO HC3PEABIX TLLTHLHHKOB
M 43 YUACTKOB JIMCTA TPEX TAIUIOMAOB, NOJYYCHHBIX
NP4 KYJbTMBHPOBAHUM TeX XK€ UBUILHWKOB. bBblno
YCTAHOBJSHO, WTO UETHPE KaAayca U3 AMCThCB JHILIO-
HIa HE OTAHMYAIHCH MCOKAY CO00H MO UMCRY XPOMOCOM.
B vux npeobnagain aMnaonaHme MHTOIB (87—
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03 %), BCTPCYAAHCh TAaKXe TETPAILIOWAHMC (10
2 %), runoanrinouannie (2,3—4.7 %) W ramIoARHBE
(2,3—4,9 %) xnerku. B Tex xe Y(IOBHUX KaAJYCBHI
TAaTTOMIHOTO MPOMCXOMJICHUSA CYWCCTBCHHO PA3AMYA-
auce mexay coboit (puc. 4). [lopobHO ORMCAHHBM
BEIMIE DAHHBIM, MOJYYE€HHbIM HA TPANECKAHLHH (CM.
puc. 3), pazmauna OBMAM  YCTAHOBJAEHBI W MEXIY
o0pa3suaMy M3 pasHbiX YYACTKOE OQHONC aucta (pHc.
4, a—iy. ¥V HEKOTODHIX KAJLUIYCOB 3HAMMTENBHOM OB
OOMA THIOTANIONAHBIX KNEeTOK, JOCTUTABWIAS B OJHOM
cayuae 43 9% (puc. 4, @. [logoGHue pe3yAbTAThI
OBLAM HOAVUCHE B TIPH M3YYEHHM NEPBHUYHLIX KAJLIY-
COB M3 NBUNbHUKOB. OAHAKO AOJS AWILTOMAHBIX MHTO-
0B B HUX OBTA B POIC CAYUACB 3HAUHTENIBHO BHIOIE
[92]. OOwum aas kaniycos tadaka ranJOHZHOTO
TIPOUCKOKIEHAYN, 0coBEeHHO M3 MBUILHUKOB, OBLAC CpaB-
HUTEABHO HEDOALII0e KOJHUECTBO AHCYTLIOUIAHBIX
KACTOK.

Cxoawbie JAHABIE NOYYEHD! TMPH 3HATHIC KAJUTY -
COB TOMATA, HHHyU,HpOBHHH]:I.X Ha yuac*max JUCTHCE
FanjaCHAHONO, SUTIOMAHON0 M TETPAILIOMAHOrQ PacTe-
HHA, 2 TAKXE I{Dﬂy‘-{L‘HHLle H3 NBLTbHHKOB JUILNONOA.
Otavuue oT TabaKa 3aKJIOYATOCH B OOJLIEM pa3SMaxe
MIMCHUMBOCTH BCEX THIIQB IMEPBUUHBIX KAJIAYCOB TO-
MATOB [0 YUCAY XPOMOCOM M B OOJICC BRICOKOH YACTOTE
KJACTOK KdK ¢ PCOYIHPOBAHHBIM, TAK H € YBEJHUCH-~
HBIM YHCIOM xpomocom (rabm. 2). D70, Ho-BUAMMOMY,
O0YyCAOBACHO OCOBCHHOCTHMH TOMATA KaK OObCKTA MC-
chepopanus. OHM 3AXNMUAROTCS B TOM, 4TO Pas/ivu-
HBIM €r0 OPFdHAM, B TOM UMCAC H JIUCThAM, CBOHCT-
BeHHa MUKCOTLMAA <roaucomarra). [Ipu artom vac-
TOTa KAeTOK ¢ pasauunmmu C-ypoBuamu [JTHK y
MUILIONAHHX W TETPAIOMAHBIX PACTEHHR OpakTHYe-
cku onuHakosa B npesenax ot 2C no 16C u Gonee wn
HOCTHIACT, KAMPUMED, B UEPEIIKAX CTAPSOIIHX JHCTh
e yposHs 123C. D10 CBUMAECTEABCTBVET O TOM, UTO Y
TOMATA B HOpM(: B X04€¢ OHTOr¢HE3d MmMpoHCXOoasT npo-
HeCCH K4K PoAyKUWW, TUK W IUAOPEAYNIHKALAN, &
caMa MHKCOILIDOUIHSA KOHTpO.,'IPIpyCTCS{ TCHETHUYCCKE
KAaK YMCJI0 JHOOPCAVIAMKALUMNA ¥ HAXOOWTCH (10X BJIH-
AHHCM YCJO0BUH BHIpAIBBaHust pacTeHua |93 1.

Hrasg kapryaa Habsuogaercs ¥ CAXapHOH CBEKIH.
ITeppuyHbi KA/UIYC, N01YUYCHHbIH M3 YYACTKOB MOJO-
OEX nucTheB copta Bepxusuckas 031, Boaee uem Ha
00 9% cocToan w3 AMILIONAHBIX KaecToK. Kanayce us
NHALHUKOB COCTORI IPSHUMYLUECTBCHHO M3 CATJIOHA-
HBIX KJIETOK (OK0A0 52 %), OOCTATOYHO YACTO B HEM
BCTpeuanach aumiounassic (34 %), pexe — TeTpannio-
uaunic (10 %) W B COMHMUHRIX CAydasX — KJIETKH ¢
qHCAOM Xpomocom Bostee 4n (okono 4 % ). B pannom
K4MNyce B OTJMYHE OY KAJAYCOB, THOAYUCHHBIX M3
NBUILHUKOB TaOAKA W TOMATOSR, BOBCC HC BCTPRYAIMCEH
KACTKM ¢ YHCAOM XPOMOCOM MEHEE FanJIOUAHOrO HaGo-
pa M AHCYIIONAHELE KJICTKH.

ClepoBaTenbHO, HAUAIBHBIN YPOBCHL NIOUAHOCTH
SKCHJAHTA MOXET CYIECTBCHHO BJIHATL HE TOMBKO HA
TeMIIE NOAMIVIONIN3AUMH, HO M HA IIPOLECCHl PeayK-
MM YACJA XPOMOCOM P Kasiycoobpasosanmu, [pu
STOM Y PA3HBIX BHAOB PACTCHMH 3ABMCHMOCTb OpOLIEC-
COR H3MEHUHBOCTH YHCAA XPOMOCOM OT HAYATLHOIO
YPOBHS IIJIOMZHOCTH UMEET PA3HYHO CTCIICHD BHIpAXEH-
HOCTH.

¥YpoBeHb IEHOMHOW H3MCHUHBOCTH KJETOK Mep-
BUYHOIO KANNYCd 3aBUCHT TAKXKE OT YCJIOBMH BuIpa-
[HBAHHS PACTEHMHW ¥ A3XE OT CTaAMM KJACTOYHOIO
LLHKJ1a MCXOAHOTO 3KCnauTa |94, 95]. Bro, Bmanmo,
OBYCNOBNEHO TEM, UTC YCNOBHH BHIPAOIMBAHKA MOTYT
CYIWECTBEHHO BJAMATE HA OCOOCHHOCTH TCHOMHOM H3-
MEHUHMBOCTH B OHTOrcHe3c. Hanpumep, kak y AMOIO-
HAHBIX, TAK M ¥y TETPAIJIOMAMBIX pacTeHMH TOMAaTa
YHCAO JHAOPEAYTLUTHKALUMI B KNETKAX JTHCTHEB M CEMH-
NOJIeH, a OTCKa H OCODEHHOCTH MUKCOTUIOWAHH (To-
JMCOMATUH) HX TKAHCH OBLIH PA3HBIMHA TIPH BLIPALIN-
BAHWM PACTeHUH B TENAulEe w in vitro (93], TlonoGusie
JAHHBIE MOAYUEHbB W AJM8 JApyrdx pacreHuin [25].
BepoaTHo, HMEHHO MTOITOMY, HATIPUMED, ¥ 3eMASHHKY
Frogaria ananassa JMHUCTOBHC DJKCIUIAHTHL PACTCHUMA,
BBIDALGMBAEMBIX i1 VIIro, 110 CPABHCHHMKO ¢ TAKOBHIMH
OFMONCTHHX TENAHMUHBIX PDACTCHAN 00PA30BBIBATH Kan-
AYC, XAPAKTEPUIVKOLMHCA MOBLILIEHHBIM YPOBHEM Te-
HOMHON M3MEHUMBOCTH, B YACTHOCTH AHCYILTOMTHEN
195 1.

CTPYKTYpHAsi M3MEHUMBOCTH XpoMocOoM. B nep-
BUYHOM KAJAYCC BHISBACHA MNOBHILEGHHAS 4acToTa
CTPYKTYPHHWX IIEPEecTPOeK XPOMOCOM, BHISBIALIOLUMXCH
kak B Meradasax, Tak u B anHadasax muarosa. B
YACTHOCTH, M3BECTHC, YTO YPOBCHL CAOHTAHHBIX abep-
PAUME XPOMOCOM, PCrHCTPUPYEMEIX B aHA(a3aX MHTO-
34 B MHTAKTHBEX PACTEHHAX, B HOPME PEAKQ TPEBLINLE-
er 1 %. B nepBHYHOM X4/AAYCC MACTOTA TAKHX MYTa-
UMHA, KaK Npasuio, 3naudrcianHo suure. Hanpumep,
10 BAIIMM JAHHBIM, TTPUBCACHHLIM B TadA. 3, yPOBEHB
anacdasupx aGeppandil B NEPBUYHOM KANAyCe ropoxa
npeswman 26 %, B kKannyce wm3 ydyacrka JIMCTA
kpenuca -— 14 %, yuacTka aucta ranaouwda tadaka —
7 %, 4 y OCTAJIbHBIX M3YUCHHBIX PACTCHHI PAZIMUHEBLX
YPOBHEW MJIOMAHOCTY ObUT B npemenax 2—4 %.

Y pa3sHblX BUIOB PACTCHU# oTs1Huny HAGTIODATUCE
He TOJBKO B YPOBHE, HO M B cfiekTpe abeppaumi, 4ro
CBMIETEABCTBYET O PASHMX MCXaHU3MAX MX 00pasosa-
puga. Tak, HANPUMED, ¥ rOpoXa, Kpemnuca M JHiouna
tabaka, rae xaersn ¢ GparMEHTAME COCTABJSIIM CPCIOM
abeppautabix awacas 80 9% w OGosace (tabn. 4),
OCHOBHBIM MEXAHH3MOM BO3ZHUKHOBEHHS XPOMOCOM-
HuiX abeppaiHil OHIH Pa3puiBLl XpoMocoM ¢ obpasosa-
HuemM pparMeHTOR. B Kotayce oT AMOAQUMBA TAIIONATI-
nyca ¥ ranjouaa tabaki OCHOBHBIMM MEXAHH3IMAME
ORAM TPAHCAOKALMW W, QUCEHJHC, LHMKT MOCTOB pas-
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n=43

Puc. 4. Pacnpejenenne 110 Ynuchy
Hzf0poE XPOMOCOM  KJIETOK nep-
BMUHLIX KANAYCOS, NOAYREHHRIX U3
}"IaCTKOB JHCTBEB MATUIOWAHBIX pa-
crenmil Tabaka N. tabacum copra
CaMmcyH; g—6 —— TPM KRJUIyCa OT
pacresms Ne¢ 1, ¢ — kaanye or
pactcumsa N9 2, @ — 01 pacTeHMs
Ne 3



Tabnuya 2

Pacnpedenchiue no HUCAY XPOMOCOM KACHOK ACPBUMHOIX KAARYCO8 momama Lycopersicon esculenfuni, noayweunolx na cpede MC

I'RHOMHAY H3MEHYRROCTH COMA THTECKMX KAETOK ?ACT_EHHH

Hepeke rannyca

HACIO MAYUPHHBIX  ME-

Uucno wafopos xpomocoms, # (%}

Taas, wr < 1 <2 2 > 2
Kaaaye uz aucmeors canaouda
Mo 51 22 18,2+8,2 45,4£10,6 13,6+7,3 18,2+8.2 —
MNe 55 97 15,8+3,7 71,0+4,6 6,5+2,3 6,9+2,3 —
Me 55a 9 16,7+3,8 7. 7+4,8 8,3+2,8 7.3x27 —
Ne 56 117 33,4+4.4 37,0+4.5 19,8237 10,2+2.8 -
MNe 57 110 39,647 39,1 x4,6 12,533 9,1x27 —
Ne 58 94 48,9+5,1 43,6%5,2 3,2+1,8 4,3=x2,1 —
~Ne 6l 33 3,547 48,6+8.4 22,9+7,1 8.5+£4.7 11,454
Ne 65 160 6,3+2,1 56,9+x3.9 19,4+3,1 9.4+2,3 —
Ne 66 60 6,7=3,2 56,3x6,4 13,3+4,4 18,349 1,7+1,6
Kaaayc uz aiemoes dunaoudu
Ne 100 50 2,0+1,9 58,0x6,9 12,0x4,6 28,0+6,3 —
Ne 102 100 10,0+3,0 23,0x4,2 27,0x4.4 35.0+4.8 -
N2 103 101 6,9+25 27,7+£4,5 34,747 22,7+4,2 2,9+1,7
N 110 100 1,010 31,0+4.6 6,0+2.4 57,050 —_
Ne 111 37 18,946,7 13,5£5,6 2,727 59,4+8.2 2,727
Kanayc u3 aucmbes mempaniouda
MNe 72 33 — 3.0+3,0 3,0+3,0 27,3+7.8 —
Ne 73 50 2,0x£2.0 2,020 6,0x3,4 20,057 2,0x2,0
Ne 74 93 3.2x1.8 9.5+3,0 18,9+4,0 30,5+4,7 1.0x1,0
We 76 52 - 38+2,4 13,5+4,7 19,254 T.7=3,7
e 83 53 — 38+2.4 11,2+4,3 5,631 16,8+35,1
Kannye usd siviasiukod dunnouda
Nel 105 4,8x2,1 17,1+£3,7 20,039 34,3x4,6 7.5+2.6
N 2 4 10,0+4,7 27,5=x7,1 25,0x6,8 15,0+5,6 10,0+4,7
Ne 3 200 4,0::1,4 20,028 12,5x2,3 17,0x2,7 1,0+0,7
HHENG MAVIOHIETX  ME- Yucao HEHOPOB xpomoiom, o (%1
Huaesy xasyca M
i aipas, T
3 4 >4, uo <R L] > 8
Kaaaye uz aucmeea 2anaouon
Mo 51 22 — —_ — — —
No 55 9 — — — - —_
No 55a 90 e — — — —
Ne 56 117 - — — — _
Ne 57 110 - — — - —
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Oxonnaiue mabn, 2

G =K -
Heacks xanmvea YO M3VHIARBRN M

Yucro mabopon xpomocom, n 1Y)

Tadaz, wmr.
3 [ >4, we <8 8 L >R
Ne 58 94 — — — — -
Ne 61 33 — e — - —
~Ne6S 160 8.i+2.2 — — -
Ne 66 60 1,7+1,6 — — — -
Kanraye us aucmobes dunaouda
Ne 100 50 — — — — -
No 102 100 4,0+2.0 — 1LEx1 0 —_ —
Nt 103 10 3.0x1.7 0.9+0.9 — s —
M2 110 100 - S50x2,2 —_ -— —_
Ne 1l 31 — 2,7+2,0 — — —
Kanave ui ancmnses mempanaonia
No 72 33 3,030 48,5+8,7 6.1x4,1 9,1+50 —
Ne 73 50 3,038 44.0x7.0 8.0£3,8 - 8.0x3.8
~Ne 74 53 5.3x2.3 27.4%4,6 3.2+1.8 — 1,010
Ne 76 2 3,8+x24 38,426,7 [1,4+4.3 1,9x1,9
Me 83 53 5,7%3,1 47,2269 5,6+3,] 5,031 —
Kanaye u3 notoHuKkos OuRaouoa
Ne | 105 i,9+1,3 T6+2,5 1,0x1.0 4.8+21 1,010
Ne 2 40 5,0+3,4 7.5+4,2 - —
Ne 3 200 3,0x1,5 16,02£2,7 1.0+0,7 15,5+2.6 5,0%1,5

MMpu-veyawwe Janame norysenm cosmectno ¢ B, A, Jlesenko n I H. H0pkosoi.

PRIB—CJIMAHHC——-MOCT, O UEM CBHAETEALCTBYET MOAaB-
JSIOMEee udceao cpean aGeppaiuit KJIETOK © MOCTaMP
Ges dparmentor (76—32 %). Mm He HCKJIOUAEM
ONPCARMCHHOH POMIM B OJTUX HpOuEccax 4 MHUTOTHYE-
CKOIO KPOCCHMHIOBEPA, CyWECTBEHHBIM BKJIAA KOTOPOIC
B YPOBCHb XPOMOCOMHBIX MEPCCTPOCK M Vitro NMPU3HA-
eTca pamom wccaeqosarenen [201).

TepeuscacHHBIC TIPOLECCH, HECOMHCHHO, NMPHBO-
AAT K M3MeHeHHuie Mopdonorss xpomocoM. OnmHaxa
CPpC/M MCPBBIX MMHTO3OF [h VI/ro NOSBICHHE TaKHX
xpomocoMm B Meradasax orMewaerca pegko. He ycra-
HOBJICHO B MEPEAUHOM KAJLTYCE CYUECTBCHHBX HIME-
HEeHMIN W npd ucnonbzoBann C-meroga pudibepeduy-
AJBLHOTO OKPAIMBAHUA XPOMOCOM, Kax 270 ObJIO To-
Ka3aHe Hamum Ha npumepe ckepawt C. capillaris [96].
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WMaMeHeHds MOpP§ONOrHH XpPOMOCOM, 49acTo obyCaoB-
JIEHHBIE TICPMAHEHTHBIM HAJHUMEM MK PA3PLIB——
CANSHAE—MOCT, OOHAPYXUBAKOTCA (M B Psae C/AY4Yaecs
B BEChM3 3HAYHTEABHLIX KOMMUYCCTBAX) B KAETKAX
maccupyeMbix kvastyp (9, 92, 96—09 .

Bausune daxkTopos cpenpl. ManoxenHnii mate-
puas CBHAETEALCTRYET O TOM, YTO YPOBCHhH W CHCKTP
FCHOMHON M3MCHUMBOCTH 1pe JeamddepeHiIupoBKe U
KAATyco00pa30RaAHMM 3aBHCAT OT BMIA PACTCHHA H
COCTOAHMS MEHOMA B MCXOAHHX KAeTKAax. CywecTBeH-
HO BAWSIOT HA 3TH TIPOLECCH M KOMKPCTHBIE YCJIOBHS
WHIYKLIMM KATYCOTCHC38 — TCMIIEPATYPA, OCRCIICH~
HOCTh, COCTaB NMMTATCALHONM cpean u ap. [8, 10—13,
16—18, 20, 36, 52, 100].

Ha nnomgHOCTh XJECTOK MEPBHUYHOMC KaJuIyca Mo-



TabGanue 3

TEHOMHAS W3MEHUHROCTh COMATHUYECKHX KAETOK PACTEHWAR

Yposens i munst Aeppaiiili SPOMOCOM 6 REDBHYNBIX KLITYCAX pulnbix sufos pacmenull { cobemaennbie dannbie)

lavucho anadwma, vr.

Abeppanmizie avadadw, 7

e eers ¢ ateppavimn heero © pocromn 63| ¢ o | € M 0

Haplopuppuy gracilis

AMILIOM; 1511 44 2,9x0.4 2,4+0.4 0,5+0,2 -

TETPANAOMT 182 7 3.8=1.,4 22x11 1,1+0,8 0,505
Nicotiana labucum

FAMADIL 748 54 7,220,9 5.5+0.8 1,5+0,4 0,302

AHILION 284 9 3,1+1,0 0,7+0,5 2.1+0,8 0,4+0.4
Lycopersicon esculentum

FATIoN| 391 10 2,6+0,8 10=0,5 1,3+£0,6 0,3+0,3
Pisum sativium

AMILION S 229 60 26,2+2.9 2,2%+1,0 22,3+2.8 1,709
Crepis capiilaris

JIAILIOM 340 49 4,410 2,6+0,9 11.8€1.,7 —

YT OKA3BIBATL BAMAHWAC MMHCPANLHLIT COCTAR M THI
(CRKUAKAY WM ATApU30BAHHAS) NUTATCALGHON cpeasl. B
YACTHOCTH, Ha npuMmepe ramaonannyca H. gracilis
BblIO YCTHHOBIIEHO, YTO KAJYC, NOAYUEHHBIH M3 yua-
crxa crebag, ra TRepaon cpeae YaWTa cocTosa Ha
93,7 94 w3 IUNOMOHLIX KAETOK, 4 B SKWAKOU cpeme
Yairra o wa veepgoi — Mypacure-Ckyra (MC) aun-
JIOWAHBIC M TeTIHANAGHAHBE KACTKH COCTABJSNU [TPH-
mepno o 50 % [101]. BalpawmwBaHWe KanAYCHBIX
KNCTOK, FIOAVUCHHBEX M U3 JAPYTHX OPTaHoB {(cTebsd.
MHJIDHUKOR, CEMSNOUEK), Hd Arape W B CYCIMCH3HN C
OPUMEHCHUEM TEX OKC CPea MOKA3a 0, YTO YacTor:
TOMMILIOMAHBIX B AHEYIJIOMIHBIX KIETOK Oblii Bbille
NPH HCIOAL30BE HHM CYCTICH3HOHHLIX KVabTyp [102 .

B nawmx oxcrnepmmMenTax ¢ ranacnanmycom yua-
CTKH JMCTBLUR HA  AFAPH30BAHHOU Cpeac DPuKCoHa
obpazopany kanayc, coctoguuii Gonee uem Ha 90 %
U3 ANILIOWAHBIY. KAETOK, B AHAJOIMUHGIX YCHOBUYX.
HO Ha Cpuae € MUHCPAAeHOH OCHOBOH 10 YAlTy W
ocobenno ¢ makpocosavy no MC uactora amnionn-
HBIX KACTOK Gbl1d 3HAYY TCJIBHO HMXKCE M HE TIPCBBIILA-
na 60 %, Ha cpeac Yauri 38auMTCARHO Yalle, YeM HE
Cpeae IPHKCOHA, BCTPCUANHCh TPUIVIOMIHBIC KJISTKH.
a na cpeiae MO — reTparnionasele M KACTKM Oodace
BHICOKHX ypoBHCH naonauoctu. [lo aneymiounHbiv
KJACTKAM DAIHUMN MEKAY H3YUYCHHBIMH KA/LTYCAME
yeranorneno He Oweto (puc. 3). TlogoGHoe Bausiue
MUHCPAABHOTO [OCTABA CPeB Ha XPOMOCOMHYIO W3-

MCHYMBOCTh KJETOK OBLIO MOKA3AHO W B APYIUX JKC-
NePUMEHTax, HAnpuMmep Ha axyte |103 ]

3HAUMTCABHO CKAZKBACTCS HA NPOHECCHX MAMEH-
YHBOCTH HAMHUUC, KOHUCHTPAUMS M COOTHOWCHHE
CTUMYNATOPOB POCTA M OCOOCHHO (BDHUTOMOPMOHOB, a
TAKXKE CAXaposni. [TOAWMAOMAMZNPYIOUIEE W MYTArCH-
HOC BJIMSHME KOKOCOBOIO MOAOKA, APOMNOKCRONO JKC-
TPaKTa W ZPYFHX NOHOOHBIX, HC YCTKO ONPEeIEIeHHbIX
MO XMMHMYECKOMY COCTaBy Ao0asox, Mbl 34¢CH PACCMAT-
pusarb He OyaeM, NOCKORKY 2TOT OH@OCKT TaBHO
VCTAHOBICH M TIPOAHANMINPORan (CM., Hampumep, (8,
14]). BosMoxHas poab caxapoabl ¥ OPYIMX CAXAPOB
KaK (aKTOPOB COMAKJIOHATLHOM NAMEHYHBOCTH, MyTa-
TCHOB M PCTYAMTOPOB MEHHOM JKCHPCCCHU M3J0KCHA B
paborax [104—1061.

CyMMHpY$ HAKOILJEHHBIC HA CCROIHS MHOTOUNC-
JEHHBIC JAHHME O BAWAHUM MTOrOPMOHOB Ha ypo-
BEHb U CIEKTP ICHOMHOW H3MEHYHBOCTH B [[POUECCAX
neantpdepennuanmuu 1 KaaaycocOpa3oradnai, ™My
310Ch AWIIL NOAUEPKHEM HMX RENYBIYIO POSL B OTHX
npoueccax, boace getaasno v moapobHO ITO M3ATOKE-
H#0 B HAMMX Tpeasiaymux obszopax |1, 25, 261

Onpegensitouiee  3HAUCHUC  daroropMonon  odyc-
NOBJEHO Ae TOABKO TEM, UTO HMCHHO COHMW WHAYLHPY-
0T nponudepaAunIo KAETOK, KOHTPOIUPYE KX J¢AeHde
{107, 108]. Tlokazauo, Hanpumep, yro 2,4-/1 u HVK
CTHMYJIHPYIOT TAKXC DHIOMONHILIONANIO, HOJUTEHNIO
u amutossl [109—1111; 2,4-]1 & paae cAY4YACE Bbi3bi-
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Frn albeppanwi

Hirean  ahepnanTHbix

Booe paerinr
auadea, .

{IIC HbIE MOCThE

Tlapume  oeT

2

Hapilopappus
gracilis
LI 27
FETPAIIIONY
Nicotiata tabacim
rAnIOH 30
LS RTER

Lycopersicun
esculentim
FAILIOM] 11
Pisui sativiom
AMTLIONA 61}
Crepis capidlaris

JUTLIOATR

afieppags

CoMma man aneppan,

i T

Uneio abeppaHT

Baa pacviim
f piax awdas, it

DoarmenTh

OXUBOSEBIE ML

Mouvts e dpar- Moot @ dpar

1 2

wi ¢ parmenta
MM

drparie T e st

METOR

Haplopappus
gracilis
JMILILONL 44
TE l'pél 110V
Nicofiunag
tabacum

rATAOMA 54

AN

Lycopersicon
escrderlum

ranaona 10

Pisunl safivam

60 41

AN
Crepis
capiliaris
49 37

ML RIS Y

31.8
1 57.1

14,2
28.6

75.9
1 222

20,4
66.7

1 40.0 50.0 10,0

8,3 45.0 6,7

18.4

BaeT seilo3onoijobame npouecew [112] n MyTauuu
[12); wunetn w BATT -— gornmonHuTeBHYHO penivmKa-
umio HHK v mytaumu (em. [25, 261, a Takxke [100]).

Bmecre ¢ TeM HAMY TIOAYYEHE AAHHEE O TOM, YTO

NOBbILICHHAN KOHIEHTPANMA KHHeTHHa (1 1o cpaBAC-
Bu ¢ 0,02 Mr/a) CYLIECTBGHHO He BAMSAd Ha ypo-
BEHb XPOMOCOMHBIX A0CPPALEE # HA UHCIO XPOMOCOM
B KJETKax TCPBHYHOre kannyca H. graciliv [113,
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pacrenyd . grenciis na cpeae Bpuxcona (@), Mypacnre-Cryra (6 n Yadira (g)

114 ] dpvruwn wuccaeasBRave aMi TAKXKE MOKA33HO,
YTO TOPMOHAABHLIH COCTAB CPEaBl CYLICCTBEHHO H(
BJIMACT HA KAPHOAOrHYeckoe noeeacHue kaetok [H15 ]
boace Toro, HAMH NOJYJIeHb! TAHHBIEC O TOM. YTO TIpH
WHUUMHPOBAHMYK  KiATy 000pa3oBaHHs HA  YUACTKAX
macta wocrebay s3pocaoro pacrenus H. graciliv so
cpeae 0€3 TOPMOMOB YACTOT# THILTOMIHBIX MUTO30E
Bpina NOUTH BIBOC HUXKE, 4 TCTPANIOHAHBIX — BLILIC,
HEM HA CPLAC ¢ AYKCWHOM B UMTOKMHHHOM. ‘YactoTe
KA1nyCo00pasoRaAHUa Ha DE3ropMOHANBHOH cpeac O
Aa Huse, Golee AUMAKHM OB M TCMN POCTA KATYCH
116} Mo-Branmomy, TpaBMa (PAHEHAE), BLIYICHC-
HUC W3 OPTAHWAIMA M RIHAHHC KOMIOHCHTOB CPeAB (RO
fe3 rOpMOHOB) MOPYT HHAYLUPOBaATL Aepudepenuna-
UMK M Npoandepaudio JaeKo HC BCEX M K TOMY XKC
B 3HAUMTCIBHON MEPE H2 AMTIOHIHBIX KJIETOK MCXOH-
HOro JKcruiadta. oOpMONE Ke B OTITHMANBHIX 103aX
W CODTHOWEHWK B KOMILISKCE ¢ APYTHMH (hakTopaMy
KANNYCOOOPAZOUAHUS CTUMYJIMPYIOT 3TH  OPOLCCCh:

SHAYMTCABHO ek THRHES M, BHMAMMO, MpPCXKIE BCCIO
B IMIUIOMIHBIX KACTKAX, B PRAC CAVUIACEB HC Bhi3bIBAY
HA MEPBHIX JTAHAX KAKMX-JIMOO 3AMETHLIX FEPECTPOCK
TecHOMA. TakMe DNepccTPOMKM MOTYT MOSBAATLCT B
DANBHCHIIEM YEPE3 HECKOJIbKO CYTOK NOCIC HAYAMA
nponndepiynu. ITO CBOHCTBCHHO B TNCPBYI0 OYMCPCHb
TEM OKCIJIAHTAM, KJAETKH KOTOPLIX SBJASKOTCA W3HA-
YAMBHO JHIVIOWIHBIMU, Kak 370 ORj0 noxkasado, Ha-
npuMep, H4 vecHoke |[110], » ne BCCM BMAaM pacre-
HUH, 0 4CM CBHACTCIBCTBYIOT PE3YALTATL, H3I0XKEH-
HBIC B CAEAYIOHEM paAzgenc.

[MoABoAS MTOr PUCCMOTPEHAD JAHHMX O RANSHIA
FOPMOHOR, MOXHO B LEJAOM COIatUThed CO CACTYIO-
e cxemol  codwiTuil, upeanoxcHHow Ulamwuion
[12]. HUsoaupoBaHre «IeTOK M3 WHTAKTHOIO pacTe-
HUH, HAPVIUAS TOPMOHATBHYIO PETYAMIIUKG, MHAY MDY -
€T 2HOMaJdHH 8 GYHKUMOHHDOBAHMY MUTOTUYCCKOTD
amoapata. ITH aHOMAMHM PCANM3YHITCH 8 KACTKAX
PA3THYHOM IUIOHAHOCTH, TMPHCYTCTEYHIUMX B HCXO:-

3il



KYHAX B A
HOX DKCIMAHTAX. B 3aBHCAMOCTH OT COCTABA ¢ COOT-
HOWEHUA DK3OrHHBIX ({MTOFOPMOHOR OPOUCXO;TUT pe-
AM3ALHY KOMMICTCHTHOUTH K ASACHHK PA3HBIX THTIOE
knerox. Ha mepeoM Drane KYNbTHBHPOBAHMS, MOO-BU-
ARMOMY, BCC TPM NMPHUMHB TPUBORAT K BO3PACTAHMIG
MHKCOMAOUIAMM, MOBHINCHHID XPOMOCOMHEIX abeppa-
1.

M310KEHHMC W ApYIHE MHOMOUUCACHHBLIC CBCAE-
HHS, MMCIOWMKEC B JIMTEPATYPE, TTO3BOJASIOT CCrOAHS
FOBOPHTh HC TOJABKO O CYUWIECTBEHHOM BAMSIHUM YCAO-
BHH MHIYVKLHMM €A01VCO00PA30BaAHNE M POCTA KJAETOK
Hid VPOBEHL M CHOCKTP ICHOMHOH H3MCHUHBOCTH iF
vitro, OHM CBHAETEALCTEYIOT O RO3MOXKHOCTH HCIIOM b
30BaHMs (PAKTOPOB CPeaw H YCJAOBHE POCTA B KAUCCTBE
PETYASTOPOR MEIMEHUHBOCTH KJACTOK KAK [PH MHAYK-
AN KALTYCOODPA30Ranyg, TAK ¥ 0coBCHHO TpH aau-
TEARBHOM MMACCHPOBAHMA KACTOUHNX KYJIbTYP, uto OBI-
70 TPOACMOHCTPUPOBAHO BO MHOTHX JKCIICPHMCHTAX
{17, 52, 33, 113, 114, 116—1211,

BO3MOXHBIE NPHYMHBL M MEXAHH3Mbl MEHOMHOV
H3MEHYHBOCTHA npd neavddepeHupanMd 1 KaLiyco-
oOpaszosanun. 1lpuneaennple JAHHDIC CBMAETEIBCTRY-
T O TOM, UTCO IPU MHIY KA KLY CO0OPAZOBAHMS HE
TOABLKO MPOSBINIOTCH HEKOIMACHHBIC B OHTOrEHE3e re-
HOMHBIC W3MCHCHHS, HO M MOTYT BO3HHKAThL HOBBIC
PEOPTEZHM3ANMM ¥ MepecTPOHKY reHoMa. MexaHusMe:
BOIHUKHORCHHA TAKUX NCHECTPOCK HA MEPBBIX JTAIA
KACTOYHOI npoaudepanyi  pasianusbl.  PaccMoTpuw
HEKOTOPMIU M3 HUX,

Mocae pezkTUBALBH  MCTABOAH3MA YCADBUEME
M3ONUPOBAHMY KJIETOK, OE BEAYIIYK) POIL HIPAKT
pa’HeHUC, (PUTOTOPMONRKL B Caxaposa, NMOSBJICHUIO TTep-
BHIX MUTO30B npeamccTeEyeT cnutes JHK {36, 39, 40,
70, 122, i123). Koawuccerso JIHK npu arom moxer
BO3PACTATL B H4ABMCHMOCTH OT TMCHOTHOA, TKAHCROM
OPHHAAICKHOCTH HMCXOAHOMD JKCILIAHTA W COCTABE
Cpensl 110-PAa3HOMY, B PSIE CIYMACB MHOTOXPATHO
Hanpumep, v Lobulariu marifima npn Ky sTHBADPORS-
HHE  JAMCTANLHLIX NOJIOBMHOK JIMCTbER 00pasoBanuc
K4Jaya B OEPELIC AHH OMPAHHYMHBAJIOCH OUILTOMIHBI-
MH MEPUCTEMATHYECKUMH KJACTKAMH cocyaos. Oguo-
BHEMEHHO B K/ACTKAX HAPCHXWMH, OKPYXAOIHMX JXHI-
KW NECTBCE, HPOMCXOINAA JHAOPENYMAHKALNA, YT
OBVCIIOBAMRAND BOIPACTAHUEC IHIOMONIMNIOUANH TpK
pocre kanayed (124]. Y ropoxa B KAeTKaX HAPYXHOW
KOPB YUACTKOR KOPpHY komudectso JHK yasausasocs,
2 BO BHYTPCHREH KOPE K MOMCHTY [EpPROFO e~
HMS — VRCOMUHBAAOCH R 8 pas [125]. B pesyanrare
CPENH NEPRBIX MHUTO30B B KYJLTHUBHPYEMEIX CETMCHTAX
BEPRUUHOTO KOPHY rOpoXi HAGIIOOATH KJASTKH ¢ UMC-
JOM XpoMOCOM 0T 2n a0 32n, a T4KXKE KICTKA
AHUNAOXPOMOCOMAMH M NONMTCHHBIMM X POMOCOMAMN.
TMocacaHue BCTPEeYATHCh NPEMMYILECTBCHHO B KJIETKAX
koxxnig 126 | Tamgoweie RA00pR JATNLTOX POMOCOM
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HAdMIOOAAH TAKXKC B DEPBBIX HEICHHIX FAILIOWIHBX
OPOTOIUIACTOR JTypMaHa u tabakos N. plumbaginifolia
u N. sylvestrisz 127, 128 ). VapocHHMc XpoMocoM B
PEIVALTATE AHIOPCAYNIMKALMY 10 HEPBOIC MUTO3A N
vitro Jano BO3MOMKHOCTH BOAVHATH FTOMO3HTOTHLIC pac-
TCHUS TICTYHWH W NUICHWIIBL M3  KYJIhTHMBHPYEMOU
neaeLm [120 ],

MHOTOKPaTHAY DHIOPCAYIUIHKALAS XPOMOCOM MO-
HET MPUBOAUTL U K BOSHMKHOBCHHI SLACP C NOJEMTEN-
HBIMH xpoMocomamy [126, 130 | BotpaxkenHocrs oToro
ABACHHS 3ABMCHT OT [CHOTHI WCXQMHOTO PAacTCHRUS.
HanpuMep, noadTenuns in vitro Goad ofHapyxkeHa
AMWE Yy HEKOTOPWIX  obpazuoe sumens [130]. o
MHCHME HCKOTOPHBIX WCCACIOBATCACH, DOPMHPORAHUC
MEraxpoMocoM OBYCIORAEHO MHTCHCHBHBIM HAKOMIES-
BHEM CETEPOXPOMATHHA, KaK 9Te ObL10 o8HApYKEHo,
HANDAMEP, B P3LIC KAANYCHBLIX ODPA3NOB CaXapHOW
crexser [131 ]

Y npyrux pacresdid, B wactHocta, v Vicia faba,
N, tabacum, N. glauca, N. bigelovii nokasang, uro
Boictpas wHuuuanvy cuaTesa JHK wepeaxo conpo-
BOMAACTCA (PPATMEHTAUHEH 9acp (AMHTO3aMu), B pe-
3YALTATC KOTOPHIX ODPA3VIOTCH MHOIOUAEPHBLIC KJET-
KW, a4 TAKXKE JKCTpysHeh (BLOpocoM SACPHORG MAarte-
pdana 3a opeacast KieTkM). [ByX- W MHOTOsICpHMC
KICTKW TTOTOM MOCYT AUCTHTRCHT HA HOCRONLKE KJICTOK.
Ceepxeuntes JJHK, B paac caydace gocrwrarourmin
yposHs Bosce 04C, aBadeTcs HCOOXOANMBIM YCAOBHEM
noctedyower (gparmenrannu aacp. B ooerom v opaxa
oObekToR npoamdepanus KACTOK it vitro obsdana, B
OCHOBHOM, AMUTO3Y, a4 MHMTOTHUYCCKAH AKTHRHOCTh
nposisagercs rocie dparmenrauus gncp [33, 35, 79,
115, 122, 132, 133,

OnucanHsie aBaenus, B OCOBCHHOCTKH  sacpHas
(l)px'il'MCH"l‘Eil.lHS{ € BOCACAYVIOLIHMW MUATO34MH, ABJISIKOT-
CsI, MO MHCHHK) HEKOTOPLIX WUCCACAOBATCACH, MTABHOW
NPUYAHOH HIMPOKOTO BAPHHPOBAHME YULAA XPOMOCOM
B KACTKAX QOPMUPYIOIETOCS TICPBHMHOTO KAAyca, B
YACTHOCTH, UTOABTEHAA AHEVIIOMAHMA KJAcTok |14,
134, 135). OnHo# M3 NPUUMH HAPYLECHHE HOPMAIILHO -
ro (PYHKIUUOKMPORAHMYA BCPETCHA ACLACHMA, NPUBOISN-
MHX K WIMCHCHMID YUCTA XPOMOCOM, B TOM UYKWCIE X
MUTOTHUYECKOH PECTHTYIHH, MOXCT OMTh YACTHYHOU
WM NOJIHOE BHIALeHHC cMHTesa pPHK B Hekoropsix
KAMLIYCHBIX KaeTKAaX. YTpara cuHTesa pPHK iposcxo-
OWT BCICACTBHEC HHAXKTHBAIIMKH TEHOB B PE3yabTate
UOBRIUCHHON KOHACHCHLIMHM #ACPHOTO XPOMATHHA B
KAANYCHBIX KABTKAX, KOTOPAY OCODCHHO YETKO Halmo-
O4eTCd B NEPBMWC AHK KyabTusuposanusg [130, 1361

BOABIIKMHACTBO NCPEURCACHHBIX ¥ MHOMHC Jpyruc
THIID TEHOMHBIX JIEPECTPOCK, HAPYUICHHA W OTKJIOHC-
HHI OT HOPMAALHOMO XOH0d MMTO3d Haubonee vacro
BOZHUKAIOT A OTMEUaAKTCA TIPH HHAYKIMH KAA1YyC000-
PA30BAHNS KAK {1 vivo, TAK W (R vilro B Boicokoaud»-



GepoHIMPOBANRRIX TKAHAX M KICTKAX, B TEX TKAHAX.
KOTOPHM CBOACTREH BBICOKHMW YPOREHL TMCHOMHOW M3~
MECHUYMBOCTA 13 aHTOrcHese |2, 110, 130, 137—1391.
DT0 MOXHO ODTACHATE (ASHYIOUIMM 00pasoM,

['cHOM pacCHUK B OHTOTEHC3E TIOABEPTAETCH CY-
WECTBUHHLIM  M3MeHeHsasM. MaMcHCHU, npoHcxons-
WIME Bt pa3HBIX CTAAM9 X AUupepeHIMALMH, HATIPH-
MEP, AMMONAMMUKALMS OTACTIRHBIX  [OCICIOBATENbHO-
crew JIHK, dapnsiorcs obdparameiMu, Ha noagrwx
craguax angrbeperHuManud npovcxogat Goace cyume-
CTBEHNNIC UAMCHCHWS, B YACTHOCTH PCAYKUIHA Nociae-
AOBATC/IBHOCTEH, KOTOPHIC B HOPMC CUMTAIOTCH HEDO-
patumLimmn (Cm., sanpumep, (140D, [ipn BBcacunu E
KYABTYPY i1 Vilrg TAKHX KJACTOK HMHAYLHWPYEMBIC NTPO-
weecn aesimdnpepenumauns v npoanpepann npeano-
NAFA0T, OUCEIIHO, MepeTpOrPaMMHPOBAHNE FEHOMA,
€ro BO3BRPAT § COCTOYHUE, XapakTepHoe g Henwdihe-
PEHLUNPOBAHHLLY  KICTOK. ITO  CONPOBOXAACTCH HE
TOJbKO PA3AHYHBIMM THIIAMKA ACPCYCTPOWCTE, HO ¥
n3taBienuem KJAeTKM 0T HeoOpaTHMBIX WaMCHEHWE
redoMia. TTo-BUAIMMOMY, 3THM M MOXHO OORICHHTH
haxTh, CRHOCTCIBCTBYIOUIHME O TOM, YTQ UMCHHO HE
PAHHMRX DTAMIX KALIYCCOOPA30BARMS (40 M BO BpPEMs
NEPBBIX MATO30R, B TOM UHCAC TIPH KYABRTHBHPOBAHHY
NPOTOTLIACTOR) HAUDOAE: UACTO BOZHUKAIOT MYyTiLHY
¥ IPOMCXOIST TKHE MPOLECChl, KAK JOTOIHUTEIhHbBIH,
3a4ACTVI0 BEChMA 3HaukTeabHW A cuates THK, amn-
AMpHKauRS OTACARHBIX BOCICAOBATELHOCTER M DHIO-
PCAYTUTHKILNAN XPOMOCOM, JKCTPY3Ud W LIMTOMHKCHC.
AMMHHRYUMS XPOMATHHA O NOTepst TKaHecnenupuue-
CKnxX B-xpomocom, parvcHTAIMA 9ACD U UX CAHSHUC
B MHOIOSICPHB X KJACTEAX, PA3JAMUHBIC AHOMAJIMH MH-
TO34 W LATOKHNHC3A, O00pA30BAHMEC MHKDPOYACD DpH
OTCVTCTREK ADeppaHTHMX aHadas, Cerperaums aacp-
HOPO MaTepuaad B npodazax v Meradaszax He TONBKC
MOJAMTEAOMIHBIX, HO M JTHTLTOWIHBIX KJCTOK, TPYBOIS-
IHAd K PEIVKUMMK UHC/E  XPOMOCOM, COMaTHUCCKHI
MCHO3 M Kpoccuurosep woap. (10, 50, 130, 141—1471%
MMerorcs v Jpyrue gandmie, CBUACTEIbCT8YHOLIME O
TOM, WTO HMCHHO OPH HHULMALIMM KAMTYCA, B TOM
YU 13 AIPOTONVIACTOR, PE3XO BO3PACTAN0 KOJAHUECT-
BO KJUTOK € U3MCHCHHEIM YHCJIOM XPOMOCOM M MHhIMK
AHOMITHAMK, 4 JATeMm B PHAC GIYUdeR GOABIMUHCTRG
TAKHX KACTOK JsuMaHuposano |78, 141, 148, 149]
He noromoueHo, uto mepeynciCHHBIC BbLLE TTPOUECCH
MNPHBOIAT HE TOMRKO K MEPCnporpaMMHpoBAHHID rCHO-
Mi, €TI0 PCOPIAHM3ALENM M, B KOHCUHOM CUETC, «FOBE-
HUAMZATIMM», HO M MOCYT B JdJbHedmeM obecrmeyun-
BATH HADOMIEMOC R psile CAVUACE COXPAHEHME CTa-
OMILHOrD KApHOTHIA B HOIYISUAEX KVABTHBHPYEMBIX
KACTOK.

TTOATRCPARACHUCM  BHILICHAA0KEHHOTO TIPEANOI0-
SKCHUS MOXKST CAYXRMTL TAKXKE TO, UTO MIPH UCHOAB30-
BAHUHM MCPHCTCMATHUYECKHX W APYIMX TKAHEH ¢ BHICO-

FEHOMHAR WAMEHITHBOCTE COMATHUECKIXY KIRTOR PACTEHBR

KOW MHTOTHUYECKOH AKTUBHOCTbBHY TCX KE BHIOB PACTE-
HHN, KannycoodpasoBaHHe y KOTOpbix Ha Aubdepen-
UAPOBAHKBIX TRAHIX CONPOBOXAAETCH BBICOKOH W3-
MEHUMBOCTLIO, MEPBBIC [N Vilro MWTO3M He TpedywT
aonoaHuTenpHoro cuATesa JHK w B pux uve zabawo-
AAETCH PLOPTAHW3ALMH TeRoMa (CM.. Hanpumep, [110,
150 |r.

MNanoxeHnoe Bhluke TO3BOSACT TAKMNKE 3AKIKYUTD,
410 AA4 YCTAHOBACHHWS mporpamMmer acaudbeperun-
POBKH, BKIOUAOWEN B HeoOxoammmx cavuasx doace
MR MEHEE 3HAYMTEALHLIE TEHOMHBIC NPeoOpA3OBAHKA,
HATIPABJACHHBIC B (C/IOM HA «HOBCHWUIU3ATINID» FCHOMA,
HEODXOAUMBIMY YCAOBHAME SIBASKOTCS TPABMA W HAJTH-
YUE CAXAPO3RK, cCHCMOMAnZmpyomne kacTkn K duro-
TOPMOHAM, W, KdK NPABKAO, RTOrOPMORK, obecreun-
BAMNILMAC NPOMHPCPIUMI0 KASTOK, SABJCHUSI TCHOMHOM
U3MEHYMBOCTU, HADAIOAAEMEIE HA TIEPBhIX ITAUAX Ka-
Aycoo0pasoBaHMst, B DOBIIHHCTBC CBOCM, IO HOLIECMY
MHEHHIO, 4BASIOTCH CASACTRMEM  PCAnn3alumMy  Oopo-
rpaMmin geaadibepeaunpoBKyn B Q000 CriOCODHOCTY
K KAATYCOODPAZORAHMIO OHH, MO-BUIHMOMY, SRBITKTC
sanporpaMMupoBadaeiMi. He nekmoueno, 4To muayk-
TOPAMH DTOH TIPOTPaMMBl M3MEHUIBOCTH MOFYT OblThb
Te K¢ (hakTopbl, KOTQOPBHIEC ARIAIOTCS HHAVKTOPAMH
aepudipepeHunauun, 1. £, TPauMa, TOPMOHBLL W CAXa-
posa.

JaxaueHue. KaniaycoreHes, B OCHOBE KOTOPOro
aexut geandrpepeHUAPOBKA KIETOK W Ja bHEeRLas ux
Tporudepalidd, ¥ MHOTHX BHADB PACTCHMH, NPCKAS
BCCro ABVAOABHBIX, — IBOJMIOLMOHHO  3aKPETLICHHAS
TEHETHUYECKH JASTECPMHHAPOBAHHAS AJAITTHBHAN PCaK-
UMS HA TPaBMy, HATPABACHHAN HiA BOCCTAHOBICHUC
TIOBPCKACHUH opranu3ma. Ona obycnosiacha HeGOAL-
UMMM UHCAOM B3AWMOREHCTEYIOUINX [CHUOB, BOIMOXCHO.
¥ MoHorenno |11

Mrayrkuus opoucccoB acaudibepeHilnauud 1 Kan-
AYCOODPAZOBAHMUS RPEINOAATACT MEPEAPOTPAMMUPOBA-
HHUC FCHOMA H €0 BO3BPAT B COCTOSHHC, XAPAKTEPHOU
aas nponndepUpYIODIHX KJETOK, T. ¢, <OBEHMIW3d-
UMKY» [CHOMA. JTO BHIPAXAETCH B BHAC PA3HOOOPA3-
HBIX TCHOMHBIX TIPCOOPASOBAHMI, VPOBCHB, THIIM H
HAMPABICHHOCTL KOTOPLIX Y PaA3AHUELX 00heKTOR Mo-
ryT ObITh pasHnimu. PA3/IHUMA B FCHOMHOH H3MCHMH-
BOCTH KJAETOK [MCPBHUHDBIX Kaaavcos 06}’CJTOBJ'ICHP>I,
NPeKAE BCCro, FeHOTHOMYECKHMH OCOBCHHOCTHMI pac-
TeHUA (BHA, COPT, AMHHA, (POpMa W ap.), COCTOSLMEM
TCHOMA B KJCTKAX HCXOOHOTO JKCHAARTA. [AyOuHOM
FCHOMHBIY TICPECTPOCK, TPoM3ouIeTHnx npn gndde-
peHuUpoBKe KAcTOK., OCOBEHHO 3HAYUTCIRHAS PEOpra-
HH3AUHMS FEHOMA HA BCCX YPOBHsIX H3VHCHUR (XPOMO-
COMHOM, FCHHOM, MOJICKEYJISAPHOM) HaDMIONACTCY v TCX
pacTeHMi 1 Npu WCNOALIVBAHMM TCX TKAHeH B Kaue-
CTHE HMCXOAHOTO OJKCIJTHHTA, ¥ KOTOPBIX B OPOUECCCC
OHTOICHESA MPONCXOANT CYHIECTBEHHOC MEPCYCTPOHCT-
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KYTHAX B A
BO PeHOMA. BAw#OT Ha 3TH OPOIECCH A vitro KOWK-
PETHHIE YUA0RKY AHAYKIIHK KAJIYCOTCHE3a M ocoden-
HO cocras nvrareasHod cpean. Hanpumep, npu xan-
JYCOOBPAZOBAHHE HA AHATOTHUHBIX JKCILTAHTAX, HO B
PasHbIX YCJIOBWAX YCTAMOBACHBI TEHOMHBIE DA3JIHMHS
Mexiy Kawnycamu. C pyroit CTOpOHBI, B AHAROTHY-
HEIX YOTOBMSX PA3AnuHpe IKCITAHTEL MOryT hopmu-
poBAaTE KAMIAYCH, 34MCTHO TEHETHUECKH HE OTAMYZI0-
ugecs. M, HakoHel, aaa yCNewHOre moaydennd Kast-
A¥Ca ¢ HAKMEHbLILHM YPOBHEM TCHOMHHY
OepeycTpoicTs, HATIPHMS) AWIIOUIROTO, NPH UCIIOIh-
30BAHVK PA3HBIX FEHOTHIIOE ONHOTO BMIA PACTCHUS B
pade CayuaeB HeoOXOWME M PA3HEIC YCIOBAS KAIY-
coobpazorarud. [102TOMY MOXHO NPEANCAOKHTL, YTO
B 0COOCHHOCTAX ITPOTCKAHKSA TEHOMHON M3MEHUMBOCTH
npy AeanddepeHLUPOBES OCHOBHMM, Kak M 0Py HH-
AYKUERM KATAYCO00DA30BaHUs, SRIASTCH B3auMoaeicr-
BHC I'CHOTHI -— CPEdd. J'TO B3AMMOACHCTBHE OCHOBAHQ
HA TOM, UTO DAHEHUE (TPABMA)}, KOMITOHEHTHI MHTA-
TEALHOM CPEIM, TIPEXAC BCETO, (PUTOTOPMOHBI M, BERO-
ATHO, CAXAPO3a, APYMME YCIOBHS H3OJHPOBAHMSA BJHA-
SIOT HA JKCTIPECCHIO TCBOB, CHPEACNIIOWMNE Kaaayco-
obpazoBaHue. 3TH  XKe (AKTOPH, BHAMMO,
J_ICTCph/IHHIApyK)T M BKAKWYHCHHWE ONPCACTCHHBIX JJAC-
MEHTOB MYTATOPHOH CUCTEMDL.

fponeccyl M3MEHUM BOCTH, HADIIIACMBIC TIPA HUH-
Aykuuu seambdepCHUMPOBKH, CKOPEC BCErO, ABITHOT-
Cs, B OCHOBHOM, 3anporpaMMHpPOBAHHBIMH, OHM ®
ONPEAC/CHHOH CTeMeHH NOZ00HM TAKOBBIM, ITPOTEKAID-
UMM B ANTAKTABIX OPraHH3Max B [PEMEROTHMECKHX
MHTO34X 1 OCOOEHHO B MATEPHMHCKWX KACTKAX ITHLADL-
Ubl, KOTAd Mepei HavaiaoM GOpMHpPOBAHMS TIOJIOBEIX
KJACTORK B PAIC i‘JTyLIHCB MPOHCXMINAT «HOPMAaJIN3aluss:
TEHOMA 34 CYET QKCTp}/‘SHH, MUTOMHKCHCA, aMUTO30B H
JPYIUx  akACHRA. YPOBCHL, CNCKTP M B KOHCUHOM
CYCTE HAMPABICHHOCTH MEMCHUMBOCTH DPU KAATYCO00-
PA3OBAHHH, OUEBHAHO, CHOPEACAAIOTCH TAABHBIM 00pa-
30M TCMH xKe (PAKTOpamMn U MEXaHH3IMaMi, KOTOPHIE
ACACTBYIOT E OHTOICH23¢ NpH AMPPPepeHIHPOBKE
[151 ], u sxcnpeccus M3MEHUHMBOCTH SIBAACTCH KOHTPO-
aupveaon  [143 ). HMaayvkrope  peauddeperiinanan
SIBASTHOTCH HMHILYKTOPAMHA M TPOLCCCOB ITOH U3MCHYH-
BOCTH.

AHAAN3 HAKONACHHBHX MHOTOUMCICHHBIX JAHHBIX
CBMACTENRCTEYET O TOM, 4T0 npy aeiuddepeHIRPOBKE
Y Kaa1ycoo0pasoBaHue RPOUCXOAUT YIPOILEHHE Opra-
HHU3aUMHM KJTETOK ¥ 0coDeHHOCTEH HX Metabondsama,
VTPaTa BAKHHX, AAXE OCHOBHBIX MOPHOIOrHUECKUX U
HHZMOTOrHYCCKIX MPH3HAKOB, CBOACTBEHHBIX WCXOI-
oM AnddeperinposaditiM kKaeTtkam [2—6 1. [Tooto-
MY MCXOAA W3 ODMIENMPUEATHIX IBOTIOUMOHHBIX TEPMHU-
HOB | 152 ] Kanaycorenes MOXHO CpaBEI/IMB0 CURTATE
PErPECCUBHLIM MYTEM DA3BHTHY KJIETOK, TEHOMHBIC
M3MCICHNE, HA0MWZAEMBIE TIPH DTOM, —— PerpecCus-
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HBIMH, 4 4BJASHHE B 1LEJOM — PErpecCUBHON DROJTK)-
uped redoMa. CnocoBHOCTh K HTHM TTPOLIECCaM, BCpo-
ATHO, M CNPEcISeT BOSMOXHOCTS aeaudrhepeHmpon-
KW KJIETOK M, B KOHCUHOM CHETE, — KAJIYC000pasosa-
HHSL.

OaHaKo, HO-BHAMMOMY, HE BCC BUObL M (POPMEI
pacTeHRt U HE BCE THOBL MX KJIETOK M TKAHCH
cNocoOHM K MPOUSCCAM perpeccueHOod osomwouny. Ha-
NPUMED, ¥ 3/JAKOB, SBASIOUIAXCS JROMOIUONHO Gosec
OPOMIRMHYTHIMKM BHAAMH PACTEHUE, Donce apke BRpa-
HKEHB ABACHHS  3AUPOTPAMMHUPOBAHHON  KJCTOYHOH
CMEPTH M aroiTosd, a Kaanycoobpasosanie umM abbiu-
HO HC CBORCTBEnAO. Y HMX, BMAKMO, DO OTCYTCTBY-
er, ando cnabo eeipaxeHa CUOCOOHOCTL K «HOBCHHIN-
3auuMy renoma. Kak mpasuio, Auiue Yy OHTOréReTHYe-
CKM MOJIOABIX TKAHEH W OPraHOR TAKHX PACTEHMH
MOXHO 7 Vitro BRIZBATE TIPOIMQEPALIHMI H KA1y Ccooh-
Pa3oBAHME, BO3ACHCTBEYA IKCTPEMaTbHbIMEL hakTOpa-
MW H CHIbHBIMH CHHTCTHUYCCKHMMM AHa0OrdaMH (t]HTO*
ropMonos [1]. Eme TpyaHee y HUX HMHAYUMPYETCH
OpraHoTene3 ¥ pereHepaund. Bo3aMaxuo, 310 cBiI3aBo
MMEHHO C OTCYTCTBHMCM PEHETHYECKON ZeTepPMHAHALMM
NpOLECCO «IOBEHWIH3AUMHW» TeHOMa, 4 HHAYUHPYC-
MAHA YCAOBUSMM H3OJMPOBAHHY KACTOK TCHOMHAA W3-
MEHUMBOCTh JAJEKO HE BCEFDA <Moco0CTBYCT peannia-
IIMH TOTUNOTCHTHOCLTMH.

B yeroM HaGmopaeMbIc P KAATYCO0DPA30BAHIR
in vitro TEHOMHBIC PEOPraHu3dlLuN — 3TO CYMMA H3ME-
HEHHH pPasHOTO NPOMCXOXACHUs. Bo-nepeBbix, 210 34-
OpOrpaMMHPOBARNLIE WAMEHEHUA, TTPOMCXOASIINE NP
paxeHuax M vHAYKIMY aenudubepenunaumun. Bo-sro-
PbiX, OHH TPEACTARASHOT CODOYM KAKYIO-TO YACTH W3Me-
HEeHHN 1 MyTZ‘lL[Hl‘:f, BO3HHUKUIMX B OHTOMCHC3C M BLIAB-
JSTIONIMXCS  MPU BCTYIWIGHMA  KJCTOK B MHTO3, W,
B-TPETBUX, ~- 3TO H3IMCHCHMY M MYTALMH, BO3HHUKLUMC
N0 BAMAHHMCM YCAOBMH MHAYKUWK Kaamaycoobpazosa-
HAY, KOTOPLIC B PS¢ CAYYAER MOryT BRIXOAHTDL 34
NpoIeakl HOPMbE PEAKIIMHY KOHKPETHOTO TFCHOTHMNA H
HHAVIHPOBATE PEHOMHBIE TEPCCTPOUMKU. Pasrurue
ITHX MPOHECCOR MPEACTABASICTCA HAM CIICAVIONMM 00-
paBOM.

Hauaanpueim waaykrTopom aegudidepeHudanim
SIBJAETCA TPAaBMa. Peikuns Ha TpaBMy — 3ATYCK Npo-
LCCCOR M3MCHUMBOCTH, COMPOBOXAAKIUINX acimdde-
PEHUHPOBKY KJNSTOK M 1IepBbic 3Tansl ux mpoaudepa-
uHd. B gierkax M3aMEHSETCS KOMOETEHTHOCTh K (BRTO-
FOPMOHAM, Caxapose M ApYFUM DEryJasropaM pocTa.
Wcnoan3oraHnue TAKUX BEHIECTR int vilro B ODTHMAAL-
HOIX 19 UEJCH SKCHEePHMCHTATOPA j03d4X HC TOABKO
YCKOPHIET A YCHAMBACT, HO H HCKAXKAST 3arporpaMmMn-
POBAHHAOE TCYCHMC NPOIECCOB W3MCHUMBOCTY, MHbIMU
CAOBAMMK, HAGNIOAAEMAS NPU KALAYCOODPAZOBAHWEK (4
vilro TEHOMHAY M3MCHYMBOCTL — DTO THNEpTpodiipo-
BAHHOC W, BO-BUAMMOMY, HECKOJNBKO HCKAMCHHOC TTPO-



SBJCHUC TPOLECCOB, NMPOUCKOIAIAX B APHPOAS npy
unayknmny  aoanddeperuunposky v npoardepanny
KJICTOK.

Mpotiembr andhepeaunposkd v aeanddepeny-
POBKH, CTAPCHRY, 3aNpPOTPAMMMPOBAHHON KJIETOUHOH
CMEPTK, ANOITO3d ¥ HMMOPTA/M3aumMu  (KACTOUYHOIO
DeccMepTHA) MEENCTABISIOT 0COOBIH HHTEPEC XKaK AJs
DUONOTMUECKOH HAVKH, 73K ¥ JI8 ODLEecTEa B LCJIOM,
YHUKEAHHOR MOACNLIO A8 UZYUCHUS DTHX NPOLECCOE
ARAMKOTCH PACTEHWS. YCTAHOBAEHHAS Y HHX odparu-
MOCTH npoieceo THOGEPEHUHMPOBKY W CTAPEHNE, BO3-
MOXKHOCTL MHOFDKDATHOTO MOBTOPCHWS ITMKAA Aucbe-
perumnpeBka—azaudupepenunposka—peangdeperum -
POBK {TABAT TNOA COMHCHMC TE3UC O JKECTKO 3amlipor-
PAMMHPOBAHHROM YHCIE KJETOUHBIX WAKAOB, O HeoDpa-
THMOCTH CTAPCHUY, O daTYME 3AanporpaMMUpPOBAHHON
KJCTOMHOW CMCPTH W anomTosa.

O1HAKO MCCACAOBAHAS 3TUX NPOGIEM ¢ UCIIONIBL30-
BAHUCM PACTCHNE BEAETCH CEFOAHS seaocraroyro. He
W3YUCHBI MCXAKU3MBI DACCMOTPCHHBIX MPOUCCCOB, CO-
BEPUICHHO HE SCHA X MOMEKYJIAPHAST oCHOBA. Kak uw
y,TU/IBHTC,'ThHO, HO BLC CHIC HC ACHBI MCXAHWU3IMB TOD-
MOHAJBHOM POIYASUMH  Lukaa  authdepcHIMpoBKa —
nemuchdbepeHnMpopka—peandhepeHINPOBKA M CONPO-
BOAGLIOINET &rd peopranusaumn reHoma. IMpaxTtnuc-
CKH HC M3¥YeHA POAb A4XKE TAKUX KIKUCBHX
bUpMCHTOR N3N EHMUMAROCTH, KAK HYKJea3bl, peKombu-
HA3bl, TOTIOW3OMEPA3bl, TEAOMEPA3bl H AP., & HMEIOMIN -
ECS JHHHBIC HC TOALKO CKYAHLI, HO M HRONHO3HAUHDI
(M., wanpumep, [153]-. Baxkno OTMETHTHL, HTO 1O~
JHIAHMUL MOACKYIIPHBIX MCXAHWIMOEB PACCMOTPEHHNMX
TIPOLICCCOR HA CTOMb yOCOHOH MOOEnd, KAK pPacTeHMe,
OyAET MMCTh He MeHbllee o0WebuosoTHIECKoe N 06~
TICUCAORCYCCKOD 3HAMCHNC, YCM APYTHEe OCHOBOIIOJA-
FaKWNe OTKPBITHS, COCSAHHBIE UMCHHG HA PAacTCHUIX
H NONOXKMBUFEC HAUAND HOELIM HAYKAM — TEHETHKE,
UUTOAOMMKM, BUPYCOMOrHH, IEHCTHUYCCKON HHXKCHEDHH,
fuorexnoaoruam. W coaw ara pabora OyaeT MMeTh He
TOABKO TO3HIBI TCIBHOC 3HAUYCHKE, HO H HHHULHHPYET
HOBBIC MOCACAOSAHHS B 2TOM ofmacTw — ee IJ1aBHas
33,104 6)"}1(3'1' BATIONHCHI.

4. Kynax

CeuomMii MilasnicTs COMATHUIRMX KIITWH pocann. 4, Mimsicts v

nponeci aemdepennianit i kanocoyrsopenuns in vitro
Peaome

Spotacny ocusd QanuX CMOCOEHG OCRBINBRCMEN CCHOMHMOF Min-
AusoCn npu indyiadt npouecis dedueperiiandi I xanmcoymeopen -
1t POseas iy poan ceHOMuRY | CMARY CCHOMY 3 KM
BUXTEML20 SIWCHAANINY, SIS i KIs CL‘PE’@OGHUJ,G, MNP
MEXANE MY 1 OXCTUA] WU peey st wiel minaugoci. [Toxa
3an0, w0 (ndyiuis npogecié dedugepenyionii 1 nodaavwiol npo-
Aigpepantt wainun nepedbanar NEPeNPOZPUMYSAHHA COHOMY, «HOGE-
HIAIIWIr Gocn cmany. 3anponoroeaHe ¢inomesy wooo pe:pecuc-
MOT OO0 colemy 6 RpORECT  po3dumky  npopamu deduge-

FEHOMHASL MSMEHUMBOCTH COMAUHTECKHY RNETOK  PACTEHRN

penuiauil. Jdamuicnis do maxol esoaonil nexunie ¢ ocnosi daa-
CHLLGO2O DOGeamboM DOCIUHIM HUKTY POIGUMKY Oudepoiiiania—
dedupeperyianin— pedutheperuiauin. Tenysarns makoes yurkay, §o-
20 PeCYAb08anicme i y npupodi, max [ @ excrepumentti crmaauis
nirtl Cymuia me3dy npa FARPOLHAMOGIHE HUCIO KADNUNNGX quiciid,
PO HEIGOPOMHICML  CIMAPINHS, NP0 hamym  3anpOSPAMOGENGT
KAIMUHHOE cauephti ma anonmosy, THidepeciancmocs ocobausd 8qx-
JUGICIL A GKMYAALHICLS GUEMEHHR MOJEKYARPIILY MeXUANIIMIG
npouccie deduchepenyiayil | mweenirizauil va npucaadi pocaun. e,
Ha OyMIy aemopd, CO3GOAUMe Kpawie posioparucs 6 saeditb-
HOOIOAQSIUHUX MEXANITMAX CHIAPINns | CHMEPML.

V. A. Kunakh

Genome variability in plant somatic cells. 4. Variability in the process
of dedifferentiation and callus formation in vitro

Summary

Peculiarities of the genome variations wpon induction of the
dedifferentiution and callus formation cvenis have been reviewed.
Role of the genotype and the genomie state in cells of the original
explant, wnutrient wmedinm stimali, determinants, siechanisms ahd
possible ways 1o control these variafions huve been discussed.
Initiation of the dediffercntiation processes and further cell pro-
liferation was shown io suggest the reprogramming of the genome,
wuvenilization» of its state. Genome regressive evolution in the
course of the development of the duedifferentiotion program was
hypothesized. Capacily for such evolution seems to underly the
differentiation—dedifferentiation—redifferentiation  developmental
cycle peculiar to many plants. Existence of such a cyele, its pofential
to be cantrofi-fiable both by nature and experiment appear 1o question
the concepr about the programmed number of the cell cyeles, the
irreversibility of ageing, the fatality of the programmicd cell death
and apoptosis. Utmast importance and actuality of the studies on
molecular mechanismy of the dedifferentiation and juvenilization
processes in planty hos been emphasized. Auathor believes that this
would allow better understanding of the jundamental biological
mechanisms involving ageing and death.
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