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BBEJIEHUE

['enetuka pa3BUTHS U3ydaeT MPOIECC pealn3a-
IIUM TeHETHYECKOW WH(POPMAIMH B XOJE WHIUBU-
JTyalTbHOTO Pa3BUTHS, T. €. TIyTh OT TeHAa K ITPHU3HA-
Ky. Pa3zBuTie opranmnsMa BKITIOYaeT B ceOs Takue
MOHSATHUS, KaKk pocT U auddepenimposka. Poct —
3TO KOJWYECTBEHHBIC, a MU (depeHIIMpoBKa — Ka-
4eCTBEHHBIC U3MEeHEHMsI B opranusme. Juddepen-
LHPOBKA MOXKET OCYILIECTBIISITHCS HA BCEX YPOBHAX
OpraHu3aIyy — KJIETOYHOM, TKAaHEBOM, OPTaHHOM.
Opraafaeiii ypoBeHb AU(DPEPESHITUPOBKHA JACTO
0003HAYAIOT TEPMHUHOM «MOP(OTSHE3».

Bonbmiol BkIIag B cO3aHUE OCHOB I'€HETUKU
Pa3BUTHUS BHECIH OTCUECTBECHHBIC yueHblie. Hecom-
HEHHasi poJib B PA3BUTHUU STON HAYKU MPUHAITICKUT
M.E. Jlo6ameny, H.K. Konbioy, b.JI. Acrayposy,
H.B. TumodeeBy-PecoBckomy. Ha mepBex sTamax
cBoero cymectBoBanus, B 20-50-¢ romer XX B.,
TCHETUKA PA3BUTHUS HOCUIIA OTIMCATENLHBIM Xapak-
Tep, OTBEUYAJIa Ha BONPOC: KaK BBHINIAIUT OOBEKT U
HocwiIa Ha3BaHue «(peHoreneTnkay. C 60-x romoB
XX B. Ha4yaJICs HOBBIM 3Tal TE€HETUKU Pa3BUTHUSA,
KOTOPBIA MOYKHO 0003HAYUTH KaK «MOJICKYIISIPHO-
TeHETUYECKUII», TO3BOJIMBILIUN OTBEYATh HA BOIIPOC:
MOYEeMy TaK BBIIIAIUT 00BeKT. Ceromus Omaromaps
peanu3anuy TeHOMHBIX ITPOEKTOB U Pa3BUTHUIO HO-
BBIX METOJIOB IPOBEICHUS UCCIICAOBAHUH, HAYaIU
OTKPBIBATHCS MOJIEKYIISIPHO-TEHETHIECKHIE MeXa-
HU3MBI Pa3BUTHSI MHOTOKJIETOUHBIX OpPTaHH3MOB.

OcHoBHasi 321242 TeHETUKYU Pa3BUTHUS — pac-
n@poBKa MPOrpaMM pa3BUTHS, T. €. U3YUCHUE MO-
JIEKYISIPHO-TEHETUYECKUX MEXaHU3MOB, JICIKAIIINX
B OCHOBE MPUHLHUIIOB YNPABICHUS OHTOTEHE30M.
Ha cerogusmumnii 1eHb MOYKHO BBIIEIUTE 6 OCHOB-
HBIX TIPOOJIEM TCHETHKH Pa3BUTHA.

1. MI3yueHue reHeTH4eCcKoro KOHTPOJIsl OHTOTeHe-
3a. Jrta npobiemMa 3aHIMAaeT HEHTPAILHOE MECTO U
SIBJISICTCS] YMCTO FeHeTHIecKoi. [ist ee perieHus He-
00xoauMo: 1) BBISIBUTH T€HBI, KOHTPOIMPYIOIIHE
9Tarbl ¥ ypOBHU OHTOTEHE3; 2) M3YUNUTh (PYHKITHIO
BBISIBJICHHBIX T€HOB; 3 ) BEISICHUTD HEPapXHIo (TToce-
JIOBaTEIbHOCTD) JISHCTBUS T€HOB C ITOMOIIBIO aHa-
JIN3a TEHHBIX B3aUMOJICHCTBUI; MOCTPOUTH CXEMY
(TEeHHYIO CeTb) PETYISILUH MIPOLIECCOB Pa3BUTHS.

2. V3y4yeHne reHeTUYeCKOro KOHTPOJIS CUr-
HaJbHBIX MyTEH, T. €. MEXaHU3MOB BOCIPHATHI
Y TIepe/laud BHEUIHMX U BHYTPEHHHMX CHUTHAJIOB.
[IpoGnema BKITIOYaET B ce0s M3yUCHUE CUTHATIBHBIX
MyTei, 00eCneYnBaIOIINX KOOPIHHALMIO Pa3BUTHS
C YCIIOBHSIMH BHEILIHEH CpeJibl, BHISIBICHHE T€HOB,
KOHTPOJIUPYIOIINX KOMIIOHEHThl CUTHAJIbHBIX
MyTel, U yCTaHOBJICHHE WX (PYHKIIMH Ha ypOBHE
OpraHn3Ma ¢ MOMOIIBIO (PUIUOIOTUIECKUX 1 OHO-
XUMHUYECKUX METOJIOB.

3. 3y4yenue reHeTHYECKUX MEXaHU3MOB JTU]-
(epeHIMaNbHON peryasiuuu NeiHCTBUS T€HOB B
OHTOreHe3e. JTa npodieMa pelaeTcsi FeHeTHKaM1
BMECTE C MOJIEKYIISIpHBIMU Oronoramu. Ecim morre-
KYJISIpHBIE OMOJIOTH N3YYalOT YPOBHHU M MEXaHU3MBI
PETYISALNT IKCIIPECCUH TEHOB (TPaHCKPHUITLUOH-
HBIH, TOCTTPAHCKPUIIIMOHHBIN, TPAHCIISIIIMOHHBIH
U Ip.), TO TEHETHKHU BBISBIIAIOT T€HBI, KOTOPBIE
YUYacTBYIOT B 3TOH Peryssiiuy, B TOM YUCIIE U Te,
KOTOpBIE SIBIAIOTCS KOMIIOHEHTaMH CHTHAJIBHBIX
MyTEH U OMOCPENYIOT PETYISIHIO Pa3BUTHS (aK-
TOpaMU BHEUIHEW W BHYTPEHHEU cpenbl. BaxxHoU
3aJjaueil ABJISAETCS BBISIBICHUE PEryJISTOPHBIX
YUYaCTKOB T'€HOB (LIUC-PETYSTOPHBIX JIEMEHTOB),
00yCIIOBIIMBAIOMINX CIIEI(PHUIHOCTD SKCIIPECCHH.

4. 3yueHne reHeTHYeCKNX MEXaHN3MOB, KOHT-
PpOJMPYIOIIMX B3aUMOJICMCTBUE KIIETOK U TKaHEMN
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(kIoHANBHBIN aHamu3). B3aumoneicTBHs KIIETOK
OCHOBAHBI Ha OOMEHE ONpeeIeHHBIMA UHIYK-
THUBHBIMU CUTHAJaMHU, I03TOMY OCHOBHOU 3a/1aueit
KJIOHAJIBHOT'O aHaJIn3a ABJISICTCA BBIABJICHHUC I'CHOB,
KOHTPOJIMPYIONIUX 00pa30BaHUE CUTHAJIOB, a TaK-
K€ TCHOB, KOTOPBIC 00€CIICYHBAIOT TIEPEMEIIICHUE
CUTHAJIOB MEX/Ty KJIETKaMHU.

5. V3y4eHne reHeTHYeCKUX OCHOB PETYIISIIAN
pa3BuTHs pacTteHuil ¢putoropmonamu. Vzydenue
TEHETUYECKUX MEXaHU3MOB JCUCTBUS PETYIISTOPOB
pocTa pacTeHui, B TOM 4Hclie pUTOrOPMOHOB,
SABJIACTCSA OAHUM U3 OCHOBHBIX PAa3ACJIOB ITCHCTUKU
pa3BUTHUS PACTCHH.

DUTOTOPMOHBI SBISIOTCSI OCHOBHBIMU 3HJIO-
TeHHBIMH CHUTHAJIAMH, PETYINPYIOIINMHA Pa3BUTHE
pacTernii. 1o HeOONIbIINE MOOUITBHBIE MOJIEKYJIHI,
JICTKO MEPEMEIIIAIOIIUECS MEXK Ty OpraHaMH pacTe-
HUS WIN JJAKE OT OJTHOTO PACTEHHUSI K Apyromy (Ha-
MpUMep Ta3000pa3HbIC TOPMOHBI: 3THUIICH, dPHUPHI
YKACMOHOBOM KHCIIOTHI.

OCHOBHBIMH CBOWCTBaMH (DHUTOTOPMOHOB SIB-
JISTFOTCSI:

— CnocoOHOCTh BJIMSTH Ha MPOIECCHI KU3-
HEACATCIIBHOCTU U PA3BUTUC paCTCHI/Iﬁ B O4YCHb
HU3KHUX KOHIICHTPAIHIX.

— Hammuue coOcTBEHHOTO perenTopa, Creiu-
(bUIeCKH CBA3BIBAIOIICTO JTaHHBIA (GUTOTOPMOH. B
psijie cydaeB Uit OMHOTO (PUTOrOPMOHA UMEETCS
HECKOJIbKO PElIeHTOPOB.

— Hanuuue coOCTBEHHOW CHCTEMBI Tiepeaayn
CUTHaJa, paboTa KOTOPOil aKTUBUPYETCS TIPU CBSI-
3BIBAHUHM TOPMOHA C PEIIETITOPOM.

— CrmocoOHOCTh criemu(UISCKH BIHATH Ha
9KCIPECCHIO TCHOB.

dakTHYECKU KaXKIBIH 3Tarn MopdoreHesa pac-
TEHUI — OT PAaHHUX 3TAIOB AYMOPHOreHe3a JI0 1Be-
TCHUS ¥ 3aBS3bIBAHUS CEMSTH — HAXOMUTCSI ITOJT BITHS-
HUEM (PUTOTOPMOHOB. B KOHTpoIe OONBIIMHCTBA
MOP(HOTCHETHICCKUX TPOIECCOB (PUTOTOPMOHEI
B3aUMOJICHCTBYIOT MEX Ty COOOM, TIpH 3TOM OHU MO-
ryt 61)ITB KaK CUHCPruCTaMu, TaKk 1 aHTarOHUCTaMu.
TeM He MeHee y KaxI0ro (PUTOrOPMOHA UMEETCS
«CBOS 00JIACTh JCUCTBUS — MPOLIECC, B KOHTPOJIE
KOTOPOTO 3TOT TOPMOH UTPAET OCHOBHYIO POJIb.

6. M3yueHre reHeTHYECKUX OCHOB 3BOJIIOLUU
oHrtoreHesa. K perienunto nmpo0aeMbl 3BOJTIOIIMOH-
HOU OMOJIOTMH OHTOTEHE3a FeHETHKH 00PaTHIINCh
COBCEM HEJIaBHO. DTO CTaj0 BO3MOXKHBIM OJiaro-
Jlapsi ycriexaMm B M3YyYCHUH TEHETHUKHU Pa3BUTHS
MOJIEJTEHBIX OOBEKTOB, Ha KOTOPHIX OBLIM BBISB-

JICHBI KJIFOUEBBIC PETYIIATOPhI PA3BUTHS PACTCHUH.
OTKpBITHS, CICTTAHHBIC HA MOJICITLHBIX 00BEKTAX,
CO3JIaJTM BO3MOXHOCTD JIJISl TTIOMCKA U M3YYCHUS
CTPYKTYPHI B (PYHKIIUH TOMOJOTHYHBIX T€HOB
Pa3BUTHS Y JPYTUX BUJOB PACTEHUI.

B 3aBUCHMOCTH OT 3371241 UCCIICJIOBAHUS K MO-
JICITBHBIM 00BEKTaM MPEIBSIBIIAIOT Pa3HbIe TPEOO-
BaHMsI, HO OCHOBHBIE SIBJISTFOTCSI OOIIIMMHU JIJISI BCEX.
OO0s3aTeNbHBIMH YCIIOBUSAMU SIBIISIOTCS TIOJIOBOE
Pa3MHOXCHUE, ATUTIONTHOCTD, BBICOKAs IJIOJ0OBH-
TOCTb, HAJIMYHUEC I'CHCTUYCCKHUX KOHHCKHI/Iﬁ, HaJIHu-
YHC ICHCTUYCCKUX U MOJICKYJIAPHBIX KaPT, BLICOKAsA
CMOCOOHOCTh K pereHepanny U TpaHchopMarivy,
HAJINYHUE TPAHCIIO30HOB, HEOOIBIIIOHN MO pasMepy
reHoM. B nocrneiaue necsiTuieTus U3mooIeHHbIM
00BEKTOM BO MHOTHX J1a00OpaTOpUsx MHUpa cTajia
pesymika Tanst, wnu apadbunorncuc (Arabidopsis
thaliana), — pacTenue, KOTopoe o0agaeT BCeMu
BBINICTIEpEUHCIICHHBIME KauecTBamMu (ExkoBa u
ap., 2003).

OCOBEHHOCTH BBICHINX PACTEHUM
KAK OFBEKTA 'EHETHUKU PA3BUTUSA

OCOOCHHOCTH TEHETHKHU Pa3BUTHS PAaCTCHHUN
CBSI3aHBbI, IPEKIE BCETO, C YHUKAJIbHBIMH 0COOCH-
HOCTSIMH MX CTPOCHHUS W KU3HEHHOH CTpaTeruu
(JIytoBa u ap., 2010).

J1st pa3BUTHS pacTeHUs KpaliHE BaKHYIO POJIb
UrparoT (hakTopsl BHELIHEH cpefibl. X MHOMKECTBO:
CBET, HallpaBJIEHNE BEKTOPA CHIIBI TSHKECTH, KOHTAKT
C MUKpPOOPraHU3MaMH U T. 1. BoaMoskHOCTE KOOpIM-
HHUPOBATh Pa3BUTHE C BHELIHUMHU BO3ACHCTBUSIMU —
OCHOBHOM (pakTOp BBDKMBAHHA, U 3TO OCOOCHHO
aKTyaJIbHO JJISl paCTEHUH, TaK KaK OHU BEIyT MpH-
KpeIUIeHHBIH 00pa3 xu3HH. B pesynbrare sToi
0COOECHHOCTH B 3BOJIFOLIUH PACTCHUH BBIpaboTanach
COOCTBEHHAs! )KU3HEHHAsI CTPATETHsI — COXPAHEHHE
BBICOKOTO YPOBHS aIallTAllMM 3a CYET MHOXKECTBA
MEeXaHM3MOB (IIPOTpaMM) 3aIIUTHI, KOTOPHIE pea-
JU3YIOTCS B OHTOTeHe3e. Pesysbrarsl pacmmdpo-
BaHHOI'O FeHOMa apabuI0TICHCca CBUIETENLCTBYIOT
0 TOM, YTO OKOJIO 5 % BCEX I'€HOB BOBJICUCHBI B
o0ecrieyeHue 3aluTHBIX peakiuii. Tak, B peanusa-
IIUH TIPOTPaMM 3aIUTEI OT OMOTHICCKIX U aOHOTH-
yecknx (DakTopoB y apabumorncuca yqacTByror 32 %
T'€HOB, KOHTPOJIHUPYIOIINX BTOPUIHBII META00IN3M,
Cpelr KOTOpBIX, HapuUMep, FeHbl OMOCHHTE3a
(UTOATIEKCHHOB, KOTOPBIE 00ECHEYNBAIOT HECIe-
nupuIecKnii UMMYHHUTET pacTeHuit (puc. 1).
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ITo cpaBHEHHMIO C )KUBOTHBIMH PACTCHHUE Opra-
HU30BaHO MPOCTO. Tak, y )KUBOTHBIX OMUCaHO 00-
nee 100 TUTIOB KIIETOK, a y pacTeHui — He Ooee 40;
Y )KUBOTHBIX 4 OCHOBHBIX THIIA TKaHEH, a y pacTe-
HUll — 3 (OTCYTCTBYeT HEpBHas TKaHb). J[71s1 pacre-
HUI XapaKkTepHO MOJYJIEHOE CTPOEHHE OpraHu3Ma:
HampuMep, MOAYJIb Ha/J36MHOM YacTH pacTeHUs
BKIIIOYAET B C€0sI JIUCT, MEXKA0Y3IHe U OOKOBYIO
1ouKy. KaxxJ1plid TakoM MOZYJIb BO3HUKAET KaK B3/1y-
THE Ha annKaJbHOW MepHucTeMe mobera Ha ompe-
JIEJICHHOM PAacCTOSHUHM OT JIPYTOro MOJIYJs, €ro
BO3HMKHOBEHHE U Pa3BUTHE 3aBUCAT OT Ipajiu€HTa
KOHLIEHTpauu GUTOropMoHOB. COBOKYITHOCTB MO-
TTyJel OnpeIelsieT CTPYKTYPY PacTeHus, TOITOMY
pacTeHre 9acTo CPaBHHUBAIOT C KOJIOHHUEH.

Eme onna ocobeHHOCTH, OTIIMYAOIIas pas-
BUTHE PACTCHUN OT Pa3BUTHsI )KUBOTHBIX, — OT-
CYTCTBHE MHUIPAIIH KJIETOK BCICACTBUE HAINYHUS
JKECTKON KIJIETOYHOM CTEHKH. B cBs3M ¢ 3TUM 115
pacTeHHi XapaKTepHa >KeCTKas MPOCTPaHCTBEH-
Hasl JICTePMUHAINS: KIETKAa PACTeHUS B TEUCHHE
BCEr0 OHTOT€HE3a «OCTAETCS Ha OTHOM MECTe», ’
omnOKy auddepeHIIMPOBKH MOXKET KOMIIEHCUPO-
BaTh, HAIIPUMED, 3a CYET CKOPOCTH U HAIIPABICHUS
JeneHns. Y pacTeHHU OMMCaHOo J1Ba THIIA JICJICHHS
KIIETOK — aHTUKIWHAIBbHOE (TEePIeHIUKYISIPHO
MTOBEPXHOCTH) W MEePUKINHATBHOE (TTapauIeIbHO
MOBEPXHOCTH); TIEPBBIA THIT YBEITMYHBACT YHCIIO
KJIETOK B CJI0€, BTOPOI — YHCIIO CIOEB KIETOK B

TpaHckpunuus
MeTabonuam

CDyHKLI,VIﬂ Heuns3BecCTHa

TkaHu. CoueTaHue pasHbIX TUIIOB JEJICHHUS Kile-
TOK, & TAK)X€ HAIIPaBJICHHBIA POCT KJIETKH OIpe-
JEJISIIOT Pa3BUTUE OTHEIbHBIX TKAHEH M OPraHOB
pacTeHusl.

K 0coOeHHOCTSM pa3BUTHS BBICIIUX PACTEHHH
Tak)Ke clelyeT OTHECTH MOpQOreHe3 B TeUCHHE
Bcell )KM3HU (a He TOJBKO B Mpoliecce smMOpuore-
He3a, KaK Y )KMBOTHBIX). Y KUBOTHBIX PEIIPOLYK-
TUBHBIC U COMaTH4YE€CKHUE OPraHbl 3aKJ1aIbIBAIOTCS
B paHHEM dYMOpHOTEeHE3e, T. €. ISl HUX XapaKTepHO
HaJIMYKE 3apOJIbIIEBOM TMHUU. Y PACTEHUI 3apO-
JbIICBAs IMHUS OTCYTCTBYET, Y HUX HET CIelura-
JU3UPOBAHHBIX KIETOK sl YOPMHUPOBaHUSI TeHE-
paTHBHBIX OpraHoB. «PacTsaHyToCTH» MOp(oreHesa
pacTeHuil BO BPEMEHHU OIpENesieTCs] HaJuuueM
MEpUCTEM — 00pa30BaTebHBIX TKaHEH, KOTOphIC
SIBIISIFOTCSL PE3EPBYapOM CTBOJIOBBIX KIIETOK.

HaunGonpmmii Bki1ag B opMupoBaHue pac-
THUTEJIBHOTO OPTaHHW3Ma BHOCST aluKaJbHBIC
MepucTteMbl mobera u kopHs ([IAM nu KAM),
obecIeunBaronIye pocT HaA3EMHOHN U IMOI3EMHOM
yacTel pacTeHus 1 pOPMHUPOBAHNE TKAHEH cTeOIs
W KOPHSI, @ TaK)Ke JIaTepallbHbIe MEPUCTEMBI —
npokamMOuii, kamOuii 1 nepuuki. [1ockonbKy
CHOCOOHOCTH K JICJICHUIO COXPAHSETCS] Y MHOTHX
nuddepeHIUpOBaHHBIX KIETOK PACTEHUH, HE TM0-
TEPSBIINX SAPO, B HOCT3MOPHOHAILHOM PA3BUTUH
MOTYT (QOPMHUPOBATHCSI BTOPUIHBIC MEPHCTEMBI:
MPOOKOBBIA KaMOWii, MEPUCTEMBI KITyOCHBKOB Y

Pocr,
KNETOYHble AeneHuns,
cuHTes HK

3awuTHbIe peakuuu,
KNeToyHasi rméens,
cTapeHue

KomnoHeHTbI
CUrHanbHbIX NyTen

OnpepgeneHne cyabbbl 6enkoB
_ BHyTpukneTouHbIn
\— TpaHcnopT
BuoreHes knetok
TpaHcnopt
OHepreTnyeckne npoueccol
CuHTes 6enkos

MOHHBIN romeocTas

Puc. 1. Pacuipenencuue renoB Arabidopsis thaliana B COOTBETCTBHUHU C BBIIOIHIEMBIMUA UMK (DYHKIHAAMHU (MOTH-

durmposano mo: (The Arabidopsis Genome Initiative ...

, 2000. P. 796-815)).
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0000BbIX U T. 1. AnHKanbHbIe MepucTeMbl (ITAM n
KAM) ycTpoeHBI 110 CXOTHOMY TUTaHy: OHH CO/Iep-
JKarT ITyJI CTBOJIOBBIX KJIETOK B ICHTPAJIbHON 4aCTH
u nuddepeHmpyomyecs KIeTKA Ha epudepun,
KOTOpbIE JIAIOT HAa4Yalo pa3HbIM THIIAM TKaHeH
(Stahl, Simon, 2010). HeoOXoaMMBIM CTPYKTYp-
HBIM 3JIEMEHTOM AlHUKAJIbHBIX MEPHUCTEM SIBIISI-
€TCSl OPraHM3YIOLINM, WM MOKOSIIUICS, LEHTP
(Ol ITAM wmn 11 KAM) — HeGomnpimas rpymnmna
KJIETOK, KOTOpasi sIBJISIETCSl NICTOYHMKOM CHUTHAJA,
uHruoupyromero audQepeHIUpoBKY CTBOIOBBIX
KJIIeTOK (puc. 2).

BesycroBHO, BaYKHOH 0COOCHHOCTBIO PACTCHUI
SBJISIETCS] TOTUIIOTEHTHOCTD KJIETOK —T. €. CII0C00-
HOCTb BOCCO3aTh HOBBIH OPraHNU3M IIPAKTUYECKU
u3 M000# KiIeTKU. TOTHIIOTEHTHOCTh PACTUTEb-
HBIX KJIETOK — (paKTOp, KOTOPBIM ompeseiser
CHOCOOHOCTB K pereHepalyy, a MoToMy JIS)KUT B
OCHOBE METO/I0B TeHHOH H KJIETOYHON HHKEHEPHH.
CriocoOHOCTD K pereHepanuy sBJsieTCs OCHOBOH
BEreTaTUBHOIO PA3MHOXKEHHsI PACTEHHM, a TaKXKe
BOKHBIM (P)aKTOPOM a1aNTallMOHHOTO MOTEHIHANA,
00eCIeurBaroOIIero BEKHBaHIE PACTEHHI B CTpeC-
COBBIX YCIIOBHSIX.

Taknm o6pa3oM, YHUKANBbHOCTb CTPOEHUS
pacTeHuin, NX XU3HeHHasa cTpaTternda npegno-
naratT U 0COBEHHOCTU perynsaumm pasBuTUs
pacTeHun.

AM nobGera
P

AM KopHS

OLl — opraHnsytoLmn

OCHOBHBIE I'PYIIIBI
TPAHCKPUIILHNOHHBIX
®AKTOPOB PACTEHUI

Haubosnee BaxHbIC U1 pa3BUTUSI OPraHU3MOB
TeHbl Ha3bIBAIOT TeHaMH pa3BuTHs. K HUM nipexe
BCETO OTHOCST T'€HBI, KOAWPYIOIIHE TPAHCKPUITIIHOH-
Hble (PaKTOpPBI. DTH I'eHBI SIBIISIFOTCSI HBOJIIOLMOHHO
KOHCEpBaTHBHBIMH. B HacTosIIee BpeMsl B TeHOME
apabuporicruca uaeHTHGUIUpoBaHo okoso 2000
I'€HOB, KOIMPYIOLIUX TPAHCKPUIILIMOHHBIE (haKTOPHI
(TD), uro cocTapmnser okono 7 % oT 00IIIero yncia
reHOB. TpaHCKPUITIIMOHHBIE (PAKTOPHI O0BETHHSIIOT B
rpymIsl (ceMercTBa) Ha ocHoBaHuHU cxoacTa JJHK-
CBSI3BIBAIOIIMX JIOMEHOB, @ TAKKE HATMYUSI APYTUX
KOHCEPBAaTUBHBIX JOMEHOB. MeHee MOJIOBUHBI
ceMelicTB TD pacTeHUll SBISIFOTCS YHUKAJIbHBIMU
JUISL pacTeHHH, OOJBIIMHCTBO U3 HUX BCTpEYaeTCs
1 y TIpeACTaBUTENeH APYTUX LApCTB 3YKapHOT,
HarpuMmep y apaOdHaoIcuca BbISIBICHO okono 150
YHUKaQJIBHBIX TPAHCKPHUIIHOHHBIX (akTopoB (Shiu
et al., 2005). Cpenn uzyuennsix T® pacrenuit
KJIFOYEBYIO POJIb B pA3BUTHH UTPatOT cemericTBa T,
conepxamue MADS-nomen, romeonomer, GRAS-
JoMeH U T. 1. OCTaHOBUMCS Ha XapaKTepUCTHKE
HanOosee 3HaYUMBIX T pacTeHHH.

Tpanckpunuunonnsie paxkropsl ¢ MADS-
noMeHoM. TD ¢ MADS-n1oMeHOM SIBISIOTCS BaXK-
HBIMHU PETYJISTOPHBIMU MOJIEKYJIaMHU y PAaCTEHUH,
YKHBOTHBIX, TprO0B. Hazganne MADS npousorniio

CK — cTBOnoBble

KNeTKu
LEeHTp

CK

Puc. 2. CTBONOBBIC KJICTKH W OPTaHU3YIOIIIE IIEHTPHI B allMKAIBHEIX MepucTeMax (AM) mobera u KopHS (MOIH-

¢dunmposano no: (Stahl, Simon, 2010. P. 53-58)).
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or MCM1, AGAMOUS, DEFICIENS u SREF,
TUNUYHBIX npenctaButeneid Td 3toil rpynmnsl
y aykapuor (Schwarz-Sommer et al., 1990). B
reHoMe apabumoricuca cymecTByeT okosio 100
reHoB ¢ MADS-60kcoM, MHOTHE W3 KOTOPBIX
KOHTPOJIUPYIOT pa3jIMUHbIE aCMEKThl Pa3BUTHUS.
Okcnpeccus reHoB ¢ MADS-6okcom perynupyercst
cneun(puIHBIM 00pa30M BO BpEMEHH U IPOCTPaH-
CTBE C Y4aCTHEM JPYTMX '€HOB MM CUTHAJIbHBIX
coOprTuii. Hanbonee n3yuena pons TO ¢ MADS-
JIOMEHOM B pa3BUTHH IBeTKA. Ha Mmomenu «ABC»
OBLIO MOKa3aHO, YTO B3aUMOJACHCTBUS MEKIY
paznuuneiMu TO ¢ MADS-10MeHOM onpenenstoT
UICHTUYHOCTh OPraHoB IBeTKa (Smaczniak ef al.,
2012). MyTanuu B TeHaX pacTeHHUN, KOAUPYFOIINX
Td ¢ MADS-noMeHOM, IPUBOAST K TOMEO3HCHBIM
3aMeHaM OpPTaHoB IBETKa (puc. 3).
TpaHCKPUIIIIHOHHBIE (PAKTOPHI C TOMEOI0Me-
HOM. T® ¢ roME010MEHOM UTPAIOT BaXKHYIO POJIb B
PETYJSILIUK PA3BUTHS 3YKApUOT. Y )KUBOTHBIX I'€HBI,
konupyromue TP ¢ roMeoJOMEHOM, HA3bIBAKOT
TOMEO3HUCHBIMH (TOMEOTHIECKHUMH ), TOCKOJIBKY MY-
TaIMM B X T€HaX MPUBOIAT K TOMEO3UCY: TIEPBBIM
M3y4YEHHBIM IIPUMEPOM FOMEO3UCHOM MyTaIuH SIB-
JsIeTCs MyTalus Apo30uitsl antennapedia, TPy KO-
TOPOM MPOUCXOANT PA3BUTHE HOT HA MECTE AaHTECHH
(Postlethwait, Schneiderman, 1971). ¥V pacrenuit
T® ¢ roMeoJOMEHOM TAKKE UTPAIOT BAXKHYIO POJIb
B Pa3BUTHH, HO, B OTIINYHUE OT KUBOTHBIX, My TaI[N
B I'eHax pacreHuil, konupyromux Td ¢ romeono-
MEHOM, HE NMPHUBOJAT K TOMEO3UCY. Y pacTeHHH
TUITMYHBIMY TIPEACTABUTEISIMH CEMEHCTBA TOMEOIO-
MeH-cogepxkanux Td spistorest TO cemeiicTBa
KNOX 1 WOX, GpyHKINN KOTOPBIX 3aKITFOYA0TCS

myToBka 1

2 3 4

" AP3/PI

OUKULT MU g AP3/PI
AP2
4y n T N

ap2

opraH nT TN

B PETYJISIIIUY Pa3BUTHSI Y TIOJICPYKAHUH aKTHBHOCTH
mepucteM (Hamant, Pautot, 2010) (puc. 4).

Td KNOX oTHOCSITCS K TOMEOJOMEH-COJIEP-
xarmmm TO nancemetictea TALE (Three Amino
Acid Loop Extension). B ominune ot THIIAYHOTO
rOMEOAOMEHA, COCTOsIIero u3 60 aMUHOKHCIIOT,
romeonomensl T® TALE conmepxar 3 momonHu-
TEeJbHBIE aMHHOKHCIIOTHI MEXK]Ty TIEPBOU H BTOPOI
criupaiisimu. T® TALE mupoko pacipocTpaHeHbl
M y KUBOTHBIX U IMPEACTaBICHBI Y HUX 4 TpyIl-
namu: PBC/PBX, MEIS, TGIF, IRO. VY rpu6os
takke oOHapyxenbl Oenku TALE (B wactHOCTH
oenku M-ATYP, onpenensitomye Tun crnapusa-
nust) (Burglin, 1998). V pactenwuii HagceMencTBO
TALE mpencraBieHo TIIaBHBIM 00pa3oM ABYMS
knaccamu KNOX (KNOTTED]1-like homeobox)
reroB: KNOX I u KNOX II. [Tomumo koHcep-
BaruBHOTO JIHK-CBsA3BIBaIOIIETO TOMEOIOMEHA
(HD) nponyxter KNOX renoB conepsxkar KNOX
JIOMEH, HEOOXOIUMBIN 111 O€I0K-O€IKOBBIX B3a-
umogerctBuid. Takxke B T®O KNOX BplaenstoT
nomer GSE (oborameHHBIH aMHHOKHUCIOTAMHU
Gly (G), Ser (S), Glu(E)), HeoOXoquMBbIi s
perynsinuu cradbuinbHoCcTH Oeika, u jqomMeH ELK
(o6oramennsit amurokucioramu Glu (E), Leu (L),
Lys(K)) ¢ neussectnoii pynkuueit (Hay, Tsiantis,
2009). OmHrM 13 TIEPBBIX HACHTH(DHUIIMPOBAHHBIX
TCHOB U3 IAHHOTO CEMEWCTBA Y pacTEHUH OBLIT TeH
KNOTTED] xykypy3bl, OTHOCAIIMICA K Kiaccy |
KNOX renos (Kerstetter ef al., 1994). I1o romo-
JIOTHH C HUM B T€HOME apaOuIoIcuca BhISBICHO
Heckonnbko KNOX reHoB, OTy4YMBIINX Ha3BaHUE
KNAT (Knotted1-like of Arabidopsis thaliana)
(Reiser et al., 2000).

o APIPI e
ag AP2 ap3ipi | AP2
4y ononou Uy nn

Puc. 3. deroTunsl MyTaHTOB apabHIOIICKCa 110 TeHaM, KOIUPYIOINM TPaHCKPHITIHOHHBIE (hakTopsl ¢ MADS-

nomenoM (1o: (Krizek, Fletcher, 2005. P. 688—698)).
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Puc. 4. BzanmopeiictBue TO KNOX n WOX ¢ ¢u-
TOropMoHaMu B pazButuu AM nobera (1o: (JIyroBa u
Ip., 2010)).

T® cemeticmea WOX mpeAcTaBiIsioT co00it
romeojoMeH-coaepxkamue Td ¢ aTUMUYHBIM TO-
MEO0ZIOMEHOM, COCTOSIIIINM U3 66 aMMHOKHCIOTHBIX
octarkoB. Hamnbomnee Xopoio oxapakTepu3oBaH-
HbIMU npeacTaBureassMu T WOX sapastoTces
WUSCHEL (WUS) un WOX5 (WUSCHEL related
homeobox 5), perynupytoiue aktuBHocTh [IAM
1 KAM cootBeTcTBeHHO. Y apadujorcuca ceMen-
ctBo T® WOX Bkirouaer 14 npencrasureneii (Van
der Graaff et al., 2009).

T®D cemeiicmea GRAS conepkaT KOHCEpBaTUB-
eIt GRAS-noMeH, Ha3BaHHE KOTOPOTO MPOU30-
IIJIO OT MEPBbIX OYKB TUITUYHBIX MPEACTABUTEICH
T® stoii rpynmsi: GAL, RGA, SCR. K cemeiictBy
Td GRAS otHocstest 6enku DELLA, xotopsie
PETYIAUPYIOT Tepeady CUTHalla TUOOSPEIUIHHOB,
Td SCARECROW (SCR) u SHORTROOT (SHR),
KOHTpoJIpytomue nudPepeHIupoBKy KIECTOK
supoaepmsl, 1 T® HAIRY MERISTEM (HAM),
Oonokupyrommii TG PepeHIUPOBKY KIETOK arH-
kanbHOU Mepuctembl nodera (Hirsch, Oldroyd,
2009). T® GRAS 6000BbIX pactenuit MINSP1 u
MtNSP2, PsSYM?7 urparot BaskHYy0 pojib B pa3BU-
THH 6000BO-PH300HATEHOTO CUMON03a U SIBIISTIOTCS
KIFOUECBBIMH PErYJISITOPaAMH, UHAYLIHUPYIOIUMHU
9KCIPECCHIO TeHOB PACTEHHI B OTBET HAa CUTHAJIBI,
BbICNIIeMble CUMOMOTHYECKUMHU TMOYBEHHBIMU
OakTepusMU pU300UIMHU (JIMTTOXUTOOIHUTOCAXaAPH-
1e1 Nod-daxTopsr) (Heckmann et al., 2006).

WTak, ueHTpanbHas ponb B peanusauuu
nporpamMmbl pa3BuUTUS, NO4 KOTOPOW MOHUMAETCS
CTPOro ynopsigo4eHHas BO BpeMeHU U NpoCcTpaH-
CTBE CKOOPAMHWPOBaHHAsA 3KCNPeccus MHOXe-
CTBa reHoB, OTBOAMTCH TPAHCKPUMLMOHHBLIM dhak-
TopaMm. Kaxabii T® KOHTponupyeT aKcrnpeccuto
CYLLECTBEHHOIO KONMMYeCTBa reHOB-MULLIEHEN.

MEPUCTEMbI PACTEHU,
CTBOJIOBBIE KJVIETKH, T,
PEI'YJIMPYIOIIIME AKTUBHOCTD
MEPUCTEM, 1 UX POJIb
B DBOJIIOIIANA PACTEHUI

B xope pa3BuTHs CIOCOOHOCTH K KJIETOYHBIM JIe-
JICHUSIM COXPAHSIETCS [TOYTH Y BCEX JKUBBIX 3PEIIbIX
TKaHEeW pacTeHUH, KOTOpbIe, OyIy4H TOTHUIIOTEHT-
HBIMH, CIOCOOHBI 1aTh HAaYaJlo OTACIBHOMY pacTe-
Huto. [Ipu 3ToM akTHBHAs Hponudepanns xapak-
TepHa JIs 0COOO0H MOIYJISIIUU KIETOK — MEPUCTEM
(oT rped. meristos — genuMebIid). [lepBruaHBIME Me-
pHCTeMaMH, 3aKJ1aAbIBAIOIIUMUCS B SMOpHOTECHE3E,
SIBJISIFOTCSL alvKaibHble MepucTeMbl (AM) KopHS
u nobera. 113 AM mo6era (ITAM) dhopmupyrorcst
Ha/I3eMHBIE OpPTaHbl PacTeHUH — cTeOenb U JInC-
Ths; 3aT€M 10 Mepe pa3BUTHs pacTeHuil [IAM
JlaeT Hayalo MepUCTeMaM COIBETHS M IIBEeTKa. B
pesynbrare aesneHuil 1 anddepeHunpoBKH Kile-
tTok-uHnnuaneid AM xopus (KAM) oGpazyrores
OCHOBHBIE TKaHU KOPHS: SMHUAEPMA, NEPBUUHAS
KOpa, IPOBOASILIIE TKAaHH, a TAK)KE KOPHEBOHN YeX-
JIUK; 3aKJIajika OOKOBBIX KOpHEH y OOJNBIIMHCTBA
pactenuit nporcxonut BHe KAM.

st Toro yTo661 AM moGera i KOpHs Moryia
MOCTOSIHHO MPOAYLHUPOBAaTh HOBBIE TKAHH, OHA
JOJKHA 0071a1aTh IByMsI OCHOBHBIMM CBOHCTBaMU:
1) mocTosiHHO TOAEePKUBaTh HeaubdhepeHITUPO-
BaHHOE COCTOSTHHE M 00eCIIeYrBaTh ITOCTOSIHCTBO
pa3BUTHSA; 2) TPOLYIIMPOBATH KJIETKH, CIOCOOHBIE
K nuddepeHurpoBKe U HOPMUPOBAHUIO HOBBIX
opratoB. VICTOUHHKOM CHIELUATM3UPOBAHHBIX KJIe-
TOK SIBJISIETCS ITYJI CTBOJIOBBIX KJIIETOK MEPHUCTEMBI,
COXpaHsIomux HenudPepeHIMPOBAHHBIN CTaTyC
B IEHTpajbHON 30He AM U mpereprieBaronIux
mddepeHIpoBKyY Ha ee nepudepuu, e Mpouc-
XOJHT 3aKJIaJKa OpraHoB 1 TKaHed. CriocoOHOCTh
CTBOJIOBBIX KJIETOK IOCTOSIHHO IMOAJIEPKUBATH
HennpdepeHINPOBAaHHOE COCTOSIHUE 3aBUCHUT OT
0c000# MOMmyJIALMH KJIETOK — OPraHHU3YIOIIEro
neaTpa (OLL). CroiictBom kietok OlLl sBisiet-
Csl CIIOCOOHOCTH MOAJEPKUBATH COOCTBEHHYIO
MOMYJSIIUI0 U MOAABISATh AUP(HEpEHIUPOBKY
MIPUJIEKAIIIX CTBOJIOBBIX KJIETOK 3a CUET OIpe/e-
JICHHBIX CHT'HAJBHBIX MOJICKYII, IPOIYLHPYEMBIX
knetkamu OL1.

Hanw4une cTBOJOBBIX KJIETOK, CIIOCOOHBIX K
BO300HOBJICHUIO, TO3BOJISIET PACTEHUSAM (OPMHUPO-
BaThb HOBBIC OPT'aHbl B TEYCHUE BCETO JKU3HEHHOTO



COBpeMeHHble ACIIEKTbl TEHETUKU Pa3BUTUA paCTeHI/II;I

1009

UK. ITO OTIIMYAET UX OT KUBOTHBIX. Y KHBOT-
HBIX TOTUTIOTEHTHBIMU SIBIISIOTCS JTUIIb KIETKH,
BO3HHUKAIOIIME TIOCIIE TIEPBBIX JeJIeHUH apodie-
HUs, ganee GopMHUpyeTcsl OrmacTonmcTa, KISTKH
KOTOPOM yXe€ HE PaBHOUEHHBI: U3 OTIEIbHOU
KJICTKHU OJIACTOLIMCTHI HE MOXKET C(HOPMUPOBATHCS
HOPMaJbHBIN 3aponbiii. KieTku OJIacTOMUCTHI
JTAIOT HA4YaJio BCEM TUIaM KJIETOK OpraHM3Ma, UX
Ha3bIBAIOT ILTIOPUTIOTEHTHRIMU. [0 Mepe pa3BuTus
CTBOJIOBBIE KIIETKH CTICIUAIU3UPYIOTCS M CTaHO-
BSITCSI CIOCOOHBIMHU Y4acTBOBaTh B 00Opa3oBaHHUU
TOJILKO OMPEIETICHHOTO THIIA KJIETOK (TaKHe KIETKH
HA3BIBAIOT MYJIBTUIIOTEHTHBIMHU).

HecMoTpst Ha cymecTByOImue pa3iudus
CBOICTB CTBOJIOBBIX KJIETOK, Y PACTCHHM U KU-
BOTHBIX MOXHO BBIJCIUTH OOIMIME MPUHIIMIIBI
ux peryisnuu (Sablowski, 2004). CTBoNOBEIE
KJICTKU PACTEHUH WM JKUBOTHBIX JIOKAJIU3YIOTCS B
TaK Ha3bIBAEMON «HUIIIE CTBOJIOBBIX KIICTOK» —
JIOKAJTbHOM MUKPOOKPY)KEHHUH, I10CTABIISIONIEM
(hakTOpBI, HEOOXOAUMBIC IS WX IOACPIKAHMUS.
HuddepenmpoBka CTBOJIOBBIX KJIETOK B HHUIIE
MOJABIISIETCS B pe3yJbrare JeicTBus (HakTopos,
NPOAYLHPYEMBIX KJIETKAMHU OPraHU3YIOIIETO [IEHT-
pa. Kak npasuio, kierku Ol xapakrepusyrorcs
OOJBIIIEH U TETHHOCTHIO KJIETOYHOTO ITHKIIA, T. €.
JIeTISITCA C MEHBIIEH ckopocThio. [1o Mepe aenenus
JovepHue KIIeTKH ynanstores ot OLl, oka3biBasich
BHE 30HBI JICHCTBUSI CUTHAJIOB, MPOIYIHPYEMbIX
3THM LIEHTPOM, M TpeTeprieBaloT auddepeHmm-
poBKy (puc. 5). Takum oOpa3omM, NPUHIHI Op-
TaHW3aIMH CTBOJIOBBIX KIIETOK SBJISETCS OOIIUM

JUISl PACTEHMH M )KUBOTHBIX, HO MOJIEKYJISIPHbIE
MEXaHU3MbI TOAJEPKAHUS CTBOJOBBIX KJIETOK Y
HUX IPUHIUINAIBHO Pa3INYHBbIL.

AM mo6era pacrioyioykeHa Ha BEpXyIIKe modera
Y TIPUKpPBITA 3a4aTKaMHd MOJIOJIBIX JTUCTheB, AM
KOPHSI HAXOIUTCSI HA KOHYHKE TIIABHOTO U OOKOBBIX
KOpHEH U OTHeNseTcsl OT BHEIIHEH cpesbl KopHe-
BBIM YeXJIMKOM (Korymeruioi). B ITAM Beipensitor
paznaHble MOpGhOdYHKITMOHATIBHBIE 30HBI (PHC. 6).
Krnerkn niearpansnoii 3ou61 [TAM (L13) mensitest
MEJUUIGHHO U C TIOCTOSIHHON CKOPOCTBIO, 00ecIieun-
Basl IOCTOSIHCTBO pa3BUTUs. IMEHHO B 3TOH 30HE
COCpeNoTOUCHbI cTBONOBLIC KieTku [TAM u OLI.
I3 okpykeHa kieTkamMu mnepudeprudeckoil 30HbI
(I13), ctocobHbIME K A (hepeHITPOBKE: B PE3YIIh-
tare neneHnii kineTok [13 popmupyrores arctoBbie
MIPUMOPIUH 1 Ma3yIIHble moyku. KieTkn noactu-
JIAIONIeH 30HBI IAI0T Ha4aJI0 BHYTPEHHUM TKaHAM
no6era. B KAM OL] (koTopslii mOMy4ns Ha3BaHHE
MOKOSILLIETOCSI LICHTPA) OKPYKEH CTBOJIOBBIMHU KIIET-
KaMH, TaK Ha3bIBa€MbIMHU KJIETKAMH-UHULIUATIIMH.
OHU 1ar0T HAYAJI0 TUCTATLHBIM (KOTyMeIlia), JiaTe-
paNbHBIM (JIaTepaibHast 4acTh KOPHEBOTO YeXJIHKa
1 3MIU/IEpMa) U MPOKCHMANIBHBIM (KOpa, SHA0AepMa
U CcTeNa) TKaHSIM KOPHSL.

T®, KOHTPONUPYIOLINE AKTUBHOCTH MEPUCTEM,
OTHOCSITCS K pa3HbIM cemericTBam. Cpeiid HUX eCTh
T®d, BcTpedarompecs: y Apyrux TPyMNIl 3yKapHoT,
Kak, HanpuMmep, TD ¢ romeooMeHOM (cemencTBa
KNOX u WOX). I'omeonomen-copepxkamue TD
rpyrmsl KNOX I HeoOxomumet jiist 3aknaaku [TAM
B 3MOpHOreHese, ee JajabHEeNIIero pa3BuTus U PyHK-

BHYTpMKNETOUHBIN
curHan —

[nddepeHumnpoBaHHble
KneTku

| PaHHue ctagun
AN hHEePEHLIMPOBKM

«Hwuway» cTBONOBbLIX KNETOK

)

| «Opranuaytowmit ueHTp»
J’(organizer)

Puc. 5. O0muii mprHIMI OpraHU3aliy «HUIIN» CTBOJIOBBIX KJIETOK (Momuduiposato mo: (Sablowski, 2004.

P. 605-611)).
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Puc. 6. Crpoenue AM nobera (mo: (Dodsworth, 2009.
P. 1-9)).

CZ (central zone) — uenrpansHasi, PZ (peripheral zone) — ne-
pudeprueckas, RZ — moacrunaromas 30Ha.

[MHOHUPOBaHMA. B KieTkax dopMupyromerocs
JIUCTOBOTO MPUMOPIUS dKCIIpeccus reHoB KNOX
IIOJaBJISICTCA. I/IHTepeCHO OTMECTHUTD, YTO IIOJABJIC-
Hue sxkcnpeccur KNOX reHoB | kiacca B IMCTOBOM
OPUMOPIUHU XapakTepHO A apabujgorncuca —
pacTeHus, UMEIOIIETO MPOCTHIE JIUCThS, HO HE JIJIS
pPacTeHH CO CIOXHBIMHU JUCTHSIMH, HallpuMep
tomata (Janssen et al., 1998). V3menenue mop-
(booTHy TMCTa B YBOJNIONNHU PACTEHHH CBS3aHO C
M3MEHEHHEM XapakTepa sxcnpeccun KNOX reHoB
B arekce nooera.

AHanorn4Hasi cuTyanusi OOHapyKeHa W IS
Ipyrux reHoB, koaupytomux Td. Xapakrep
JKCTIIPECCHHU TEHOB-OpTONOroB LFY/FLO (TeH
LFY KOHTpoOJIMpYEeT NEepexo K LBETEHUIO Yy apa-
ounorncuca, a FLO — y JNBBHHOTO 3€Ba) OIpe/e-
JSIET TUI COLBETHUS — OTKPBLITOE MM 3aKPBITOEC.
Tak, u3mMeHeHue Mecra 3kcnpeccuu rea LFY 'y
TpaHCTeHHbIX pacTeHuit 35S::LFY, rne LFY skc-
mpeccupyeTcst B BereratuBHOi [IAM, mpuBoauT
K €€ TIPEBPALICHUIO BO (JIOPATILHYIO MEPUCTEMY U
(OpMUPOBAHUIO TEPMUHAIBHBIX IIBETKOB (3aKpBbI-
tuto consetust) (Krizek, Fletcher, 2005). Myrarm
B reHax T®, KOHTPOIUPYOIINX Pa3BUTHE OPTaHOB
nBeTka (MADS-reHbl), H3MEHSIOMNE MECTO HX
9KCIPECCUH, PUBOAAT K POPMUPOBAHHIO [IBETKOB
Pa3HOM CTPYKTYPBI © MHOT00Opa3uio (hopM IBETKa
y pacrenuii (Theissen, Melzer, 2007).

Takum obpasom, aHanus akcnpeccum reHos TP
Y pPasHbIX BUOOB PacTEHWI MO3BONSIET 3aKMOYNTD,
YTO M3MEHEHUE XapaKTepa SKCIPECCUN OCHOBHbIX
perynsaTopHbIX reHOB NMPUBOAMWT K KapANHAarbHbIM
N3MeHeHMAM MopdOnoruM U MOrro fexarb B Oc-
HOBE MOP(ONOrM4eCKon IBOMOLIMM PacTEHUM.

Hecmotps Ha mmutenbHOE 3ydeHHe QyHKIHH
renoB KNOX B pazsutun IIAM, 6110 naentudu-
LMPOBAHO OYEHH HEOONBINIOE KOJIMIECTBO TEHOB-
MUIICHEH, DKCIIPECCHSI KOTOPBIX PETYIHPYETCs C
nomoitpio T KNOX. MaeHTuhUIIEpOBAaHHBIC
Ha CeroaHsIIHUI I1eHb reHpl-MutieHd TA KNOX
KOHTPOJIUPYIOT OMOCHHTE3 ABYX IPYIIII TOPMOHOB,
BBITIOJTHAIOIINX TPOTHBOIOJIOXKHBIE (YHKIIUU B
pazButun [IAM — ITUTOKUHIHOB ¥ THOOEPEIUTHHOB.
Td KNOX HampsaMmyro pemnpeccHpyrT TpaHC-
KPUIIIHIO TEHOB, Konupyomux GA-2-okcuaasbl 1
GA-20-okcunassl, — pepMEHTEHI, KaTaTH3UPYIOLIHE
CHUHTE3 aKTUBHBIX rubOepennuHoB (Sakamoto
et al., 2001). Hanpotus, sxcripeccus reHoB [P7,
KOHTPOJIMPYIOIINX TIEPBBIHA 3Tan OMOCHHTE3a IHU-
TOKMHUHOB, akTuBHUpyercst T® KNOX (Jasinsky et
al., 2005). ITockonbKy B KoHTpoIe pazsutus [IAM
LUUTOKUHHUHBI ICHCTBYIOT B OZIHOM HaIpaBJICHHH C
Td KNOX, ctumynupys mponudeparnuto Heaud-
(hepennmpoBaHHbIX K1eTok [IAM, a ru60epenmHbI
WHTAOHUPYIOT IPOTH(EpaIHIO KIETOK U 3aITyCKAIOT
nx nuddepeHunpoBky, canraercs, aro KNOX-3a-
BHCHUMAsl PEryJsiys OMOCHUHTE3a ITUX TOPMOHOB,
MO-BUAUMOMY, SIBJISIETCSI OCHOBHOMU (hyHKUmer TD
KNOX B pazsutuu [TAM (puc. 4).

I'ennl cemeiictBa WOX, konupyromue TO c
TOMEOJJOMEHOM, SIBJISIOTCS KITFOUYEBBIMH PETYJIs-
Topamu nponudepanun u gudPepeHIIPOBKU
KJIETOK B Pa3IMYHBIX THIIAX MEPUCTEM PACTECHHIA.
Tak, ren WUS dynxuuonupyet B [IAM, a mapasor
aToro rena — WOX5 — aktusen B KAM (Sarkar et
al., 2007). Otu rensl skcnpeccupyores B OL anu-
KaJbHBIX MEPHUCTEM, 1 NX (PYHKIINS — MOIepIKaHNe
OLl u momaBnenue AudhepeHITIPOBKHA CTBOIOBBIX
ietok. B [TAM T® WUS HanpsaMyto monapiseT
skcmupeccuio reHoB RR A-tuma — penpeccopoB
nepeJayu CUrHaja OUTOKWHUHOB, TaKUM oOpa-
30M JIOKQThHO yCHJIMBAs ITATOKWHUHOBEIN OTBET
(Leibfried et al., 2005).

B T0 xe Bpems T® WUS B3aumoneiicteyet
¢ cucremoiit CLAVATA, Bkiarouaromieii B ce0s
peuentopel CLV1 u CLV2/CRN, ¢ KOTOpBIMH
cBsA3bIBaeTCs nmenTuaHbIi aurann CLV3 — den
cemeiictBa CLE-menTnaoB, KOTOPBIE B HACTOSIIIEES
BpeMs pacCMaTPHUBAIOTCS KaK HOBBIA KJIacc Iel-
THUJHBIX TOPMOHOB pacTeHnii. CeszpiBanne CLV3
3aMyCKaeT CUTHAJbHbIA KacKajl, TPUBOASALINNA K
nonasieHuto skcnpeccuu reHa WUS B OL u, kax
CJIC/ICTBHE, — K OTPAHUYCHUIO Pa3Mepa ITyja CTBO-
J10BBIX KiIeTok B ITAM. Bsaumoneiricteue WUS-
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CLAVATA o0ecnieunBacT peryisiuio TOHKOTO
Oananca mponudepanuu u guddepeHITuPOBKH
kieTok B Mepucteme (Schoof ef al., 2000).

I'en CLVI xomupyeT TpaHcMeMOpaHHYIO pe-
HENTOPHYIO KMHA3y U 3KCTIPECCUPYETCS B KIETKaxX
BHyTpenHero ciost L3 ITAM (Clark et al., 1996).
I'er CLV2 xonupyet 0ok, IMEIOIIUI 3HAYNTEITh-
Hoe cxoncTBo ¢ CLV1, Ho 6e3 nuroriazMaTuye-
CKOTO KMHA3HOTO JOMEHA; JUIS CBSI3bIBAaHUSA
muranya CLV2 o6pasyet rereponumep ¢ CLV1-
nono0Hoi kuHa3oit CORYNE (CRN), munieHHO#H
9KCTPAKIECTOYHOTO perenTopHoro gomeHa (Muller
etal.,2008). 'en CLV3 sxcripeccupyeTcsi BO BHELI-
HuX ciosx kineTok L3 [TAM (puc. 7, a).

IIponyxTom rera CLV3 sBnsieTcss HEOOIBIION
CEKpPeTOPHBIN TenTua u3 96 aMHHOKHUCIOT. CBs-
spiBanue Oenka CLV3 ¢ peuentopamu CLV1 n
CLV2/CRN npuBOIHT K 3aITyCKy MaJIOU3y9€HHOTO
CUTHaJIBHOTO KaCKa/la, HeTaTUBHO PETYIHPYIOIIETO
skcrpeccuro rena WUS. T® WUS no3utnsHO pery-
upyert sKcnpeccuto rea CLV3, HanpsMyIo CBsI3bI-
Basich ¢ ero npomotopom (Muller et al., 2008).

CewmeiictBo nentunoB CLE (CLV3/ESR) nomy-
YMJIO CBOE Ha3BAHHKE 110 NIEPBHIM BBISIBIICHHBIM IPE/I-
CTaBUTEJISIM: BBILICYTIOMSIHYTOMY CEKPETOPHOMY
nernrruxy CLV3 apabuioncrca u 6enxaM ¢ Hen3Bec-
tHOH (pyrKmmeit ENDOSPERM SURROUNDING
REGION (ESR) xykypy3s1. CLE-ienTuap! mmpoxo
pacrpocTpaHeHbl y BCeX Ha3eMHBIX PaCTEHUM:
TaK, B TeHOME apaOuJIoTCcuca BbISBICHO 32 TEHa,
KOJMPYOIIUX TenTuabl 3Toro kiacca (Ito et al.,
2006). CemeiictBo CLE-nenrtumoB apadumorcuca
JIENTUTCS Ha JIBE TPYIIIHI B COOTBETCTBHUH C UX BIIU-

sTHUEM Ha AU PEPEeHIIMPOBKY CTBOJIOBBIX KJICTOK B
mepucremax (Whitford et al., 2008). K rpynne A y
apabunorncuca otHocsTes CLV3, CLE40 u npyrue
CLE-nenTup!, TOAABISIONINE TPOTH(EPaIio 1
cTuMyaupyromnme 1uhGepeHIUPOBKY CTBOIOBBIX
knetok B [IAM u KAM. B npoTnBononokHOCTb
nM CLE-nentune! rpynmsl B, takue xkak CLE41,
42 u 44, neiicTBylonye B KaMOUH, CITOCOOCTBYIOT
nponudepary 1 moaaepkannto HenuddepeHim-
POBaHHOTO CTaTyCa CTBOJOBBIX KIIETOK.

Takum obpasom, B cucteme WUS-CLAVATA
paboTtaeT oTpuuaTensHasi obpaTHas CBA3b: 3KC-
npeccusa WUS B OL| cTumynupyeT nogaepxaHve
CTBOJIOBbIX KINIETOK B BEPXHUX CMOSIX MEPUCTEMBI
N aKTMBMPYET B HMX akcnpeccuto CLV3; B cBOlO
oyepenb cekpeTopHbin nentug CLV3 nepeme-
LLaeTcsa B HUXKENexXallue cron MepucTemsl, rae
cessbiBaeTcs ¢ CLV1-nogo6HbIMK peuenTopamm
1 3anyckaet kackafl, NoAaBnsoLLuiA SKCNPECCUI0
WUS (puc. 8, 0).

MN3YYEHUE HEPEI'YJISIPHBIX
MEPUCTEM: IIOUCK
YHUBEPCAJIbHBIX MEXAHU3MOB

OnHUM U3 WHTEPECHBIX OTKPHITHUH TOCIeTHe-
TO JICCSATUIICTHS SBISCTCSI OOHApYKEHHE CHCTEM,
cxonHbIx ¢ cuctemoit CLAVATA, B apyrux tumax
Mmepucrem: KAM, kamOun, MepructemMax KiryOeHbKOB
y 6000BBIX, @ TAK)KE B AaHOMAJIbHBIX MEPUCTEMOIIO-
JOOHBIX CTPYKTYpPaXx, pa3BUBAIOLIMUXCSI ITPU B3aUMO-
neiictBum ¢ maroreHamu (Jlomyesa u np., 2012).

CLV3

A\

cLvy1 CLv2
CRN

POL/PLLA1

|

WUS

Puc. 7. Padora cucrembr WUS-CLAVATA B anukanbpHOl Mepucreme mobera (mo: (Bowman, Eshed, 2000.

P. 110-115)).

a —skcnpeccust reroB CLV1, CLV3 u WUS B anukansHOI MepucteMe 1mobera; 6 — cxeMa CUTHAJIBHOTO KacKajia, HHIYIHPY-

emoro CLV3.
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Kax Ob110 0OTMEUEHO BBIIIE, MEPUCTEMBI BHICIIIAX
pacTeHnii pazHO0Opa3HbI, KPOME TOTO, B CBSI3H C TO-
TUTIOTEHTHOCTBIO PACTUTENFHBIX KIIETOK B TEUCHUE
OHTOTEHE3a y PaCTeHUI BOBMOXXHO ()OPMHPOBAHHE
MepucteM de novo. I1pu ornpeeneHHbIX YCIOBUSIX
y pacteHuii (OpMHPYIOTCS TaK Ha3blBacMble He-
PETYIsipHBIC MM JIOTIOTHUTEIILHBIE MEPUCTEMBI, K
KOTOPBIM MO’KHO OTHECTH MEPUCTEMBI KITyOSCHBEKOB
y 6000BBIX, pa3BUBAIOIINECS TIPU B3aUMOJICHCTBUU
¢ 6akTepusMu Rhizobium, a TakKe CIIOHTaHHBIC U
MaToreH-NH/TyIIMPOBAHHBIE OITYXOJIH.

Ha npumepe pa3zBuTus MepucTeM KiyOEHBKOB
y JIOLIEPHBI ¥ ropoxa Oblia BIIEpBbIe OOHApYKEHA
ponb renoB WOX u cucremsl CLAVATA B pa3Bu-
THUU HEPETYISPHBIX MepucTeM (puc. §). B padore
WCTIOJIb30BaHa TEHETHYECKas KOJUISKIUSI TOpoxa
BHUUCXM (http://www.arriam.spb.ru/rus/lab9/
collections.html) (Osipova et al., 2012). ITentun
MtCLE13 nrouepHsl y4acTBYeT B PEryssiiuu
Konm4ecTBa KiyoeHbpkoB (Mortier ef al., 2010);
€ro BEpOSTHBIM perenTopoM siBisercs CLV 1-mo-
nobnas knnaza MtSUNN/PsSYM29 — koMmioHeHT
CHCTEMBI aBTOPETYJISIIHN KITyOeHbKOOOpa30BaHHUs
(Searle et al., 2003). B Hamux padboTax mokasaHo,
YTO B pa3BUTHE KIyOCHbKa TAaK)Ke BOBJICYCH I'€H
WOX3, skcripeccust KOTOPOTO PETYINPYETCS KH-
Hazoit MtSUNN/PsSYM29 (Ocumosa u 1p., 2011;
Osipova et al., 2012).

Onyxou BBICHINX PACTCHUH — ylaqHast MOJIeNb
JUTSL M3YYEHUsI KOHTPOJISL KIIETOYHOH Mponudepa-

avkuia Tun (A17)

oy U JupPEepeHInPOBKH, TaK KaK OHH MOTYT
OBITH BBI3BaHbI MyTallMSIMU B T€HAX, ACHCTBYIOIINX
Ha Pa3INYHbIX YPOBHAX PETYISLHU KIETOYHBIX
nenennii. [lockonbky mpoueccsl nponudeparun
1 1 GepeHINPOBKY KIETOK BBICIIMX PacTEHHH
COCpPEJOTOYECHBI IMIaBHBIM 00pa3oM B MEpHCTE-
Max, 00pa3oBaHHE OMyXOJeH y PaCTCHUH MOXKET
OBITH PACCMOTPEHO KaK BOSHUKHOBEHHE HKTOIH-
YECKMX 30H MEPUCTEMaTHUYE€CKOW aKTUBHOCTH.
JeiicTBUTENBHO, HA Psi/ie TPUMEPOB CIIOHTAHHBIX
OITyX0JIeH OBIJIO MPOAEMOHCTPUPOBAHO yCUTICHHE
9KCIIPECCHU MEPHCTEM-CIEHU(UUHBIX T€HOB Kak
HEOOXOMMBIH MyCKOBOM MEXaHM3M OIyXO0Jeo0-
pazoBanus (JIyrosa, Jlomyesa, 2007). bonee Toro,
B T€HOMAaxX HEKOTOPBIX OILyXOJb-HHIYLHPYIOIINX
(hUTOMAaTOTEHOB COAEPIKATCS TEHBI, CXOAHBIE C
MepHUCTEeM-CIeU(UIHBIMHA U TOPMOHAIBHBIMH T'e-
Hamu pacteruit. [Ipumepom moryt ciryxuts CLE-
MENTHU/Ibl Tapa3UTUYECKUX HEMATO/I: UX CEKPEIHs
B KOPEHb PACTEHHS U CBSA3bIBAHUE C PELIETITOPHBIM
rxomruiekcoM CLV2/CRN HeoOX0auMBI 1S pa3BHU-
tus rauioB (Replogle et al., 2011).

B paborax xadeapbl reHeTHKH U OMOTEXHOJIO-
run CIIOIY st u3yueHus omyxoseoOpa3oBaHus
y PaCTEHUH HCIOIB30BAJIN OITYXOJIM Y UHOPETHBIX
JIUHHUHA TeHeTHIeCcKoM KoJutekimu peauca (HapOyr,
1967; Jlytoa u nip., 2008) (puc. 9). Omyxomnu pa3-
BHBAIOTCS Ha KOPHIX HEKOTOPBIX JIMHUH B TIEPHO
LIBETEHUSL; ITyCKOBBIM MEXaHU3MOM SIBJISIETCSI TTOBBI-
LIeHUE KOHICHTPAIMU CBOOOIHBIX IINTOKUHUHOB B

MtSUNN
CLV1-nogobHas knHasa

—  WOX5

Puc. 8. Dxcnpeccust koucTpykunu pMtWOX5:GUS npu pa3BUTUU KIyOCHbKA Y JIIOLEPHBI JUKOTO THUIA U
MyTaHTa sunn ¢ HapymeHueM B rene CLV1-mogo6Ho# kuHa3e! (Moxuduimposano mo: (Osipova et al., 2012.

P. 1329-1341)).
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6

Puc. 9. Onyxonu y HHOpEAHBIX TUHUN peanca (a) U ImpeAroiaraeMasi CxeMa Peryisiiui OIyX0Jeo0pa3oBaHuUs

C y9acTHEM MEPUCTeM-CIeH()UIHBIX TeHOB (0).

xopHe (Matveeva et al., 2004). Ha npumepe orry-
XOJIell y TMHUH peirca OblIa moKa3aHa poJib TeHOB
cemeiictB KNOX n WOX B pa3BUTHH OITyXOJIeH, a
TaK)Xe UX CBS3b C IKCIIpeccHel reHoB OMOCHHTE3a
uutokuHUHOB (Tvorogova et al., 2012). Ha penuce
BIIEPBBIC MOJIYYCHBI JAaHHBIC O B3aUMOJCHCTBHH
CLE-nenTuaoB U HUUTOKUHUHOB, KOTOPOE MOKET
WMMETb 3HaUeHHe /IS MHITyKIun orryxond (Jlomyesa
u p., 2013).

Hanuuve obLmx mexaHn3moB pasBuTusa A4S
pasHbIX MEPUCTEM, B TOM YUCIIE TaKkMx aHoMarb-
HbIX MEPUCTEMOMNOJOOHBLIX CTPYKTYP, KaK ONyXomnu,
npegnonaraeT yHuBepcanbHOCTb MEXaHW3MOB
perynsiuMm MepucteMaTuyecKom akTMBHOCTHU
KNETOK pacTeHUI.

3AK/IIOYEHUE

V BbICIIMX pacTeHui AuddepeHnnanbHas Kc-
rpeccusi TeHOB, OCHOBaHHas Ha paboTe pa3HO00-
pasHbIX TO, IeKUT B OCHOBE Pa3HOOOpA3Hs THITOB
KJIETOK 1 TKaHEei. DKCIPeCcCHs TeHOB, KOJUPYIOMINX
T®, onpenensier UISHTUYHOCTh KIIETOK, TKaHEH,
OpraHoB pacTeHuil. bonbIION MPOLIEHT MYTaHTHBIX
($opM pacTeHUi, XapaKTePU3YIOIUXCS TEMHU WU
MHBIMU aHOMAJIUSIMU PA3BUTHSL, UMEIOT HApYILICHUS
B reHax T®. fApkoil miumrocTpanueit 3Toro yHuBep-
CaJIbHOTO IIPHUHIIMIIA MOXKET CIIYKUTh posib T B
OINPECIIEHUU UIEHTUYHOCTH OPTaHOB 1BETKA.

BaxxHoe 3HaueHUe B pa3BUTHH PACTEHUI UMEET
NPUHIIMIT KJIETOUYHBIX B3aUMOACHCTBUHN (ITPUHIIMIT
SMOPHOHAIBHON WHIYKIIUH), KOTOPBIA 3aKITI0Ya-
€TCs B TOM, YTO OJIHA TKaHb WJIM IPYyIIa KJIECTOK

(MHIYKTOp) BAMSIET HA APYTYIO (KOMIETEHTHYIO
TKaHb), ONIPENETISSA MyTh €€ Pa3BUTHA. ITOT YHU-
BEPCAJIbHBIN NPUHIUII PA3BUTUS MOCTYJIUPYET
Ba)KHOCTb MO3UITUOHHON HHPOPMAIUH (KJICTOYHO-
T'O OKPYKEHHSI) K MEKKJICTOUHBIX B3aUMOICHCTBHH
B OIIpeeNIeHNH MyTH AU HEPEeHIIMPOBKU KIETOK.
[To cyTm, pa3zBuTHe — 3TO 1eTh SMOPHUOHAIBLHBIX
UHJIYKIIUM, T. €. B3aUMOACHCTBUN UHTYKTOP — KOM-
MeTEeHTHAs TKaHb. PaccormacoBanue (Hampumep,
13-3a MyTalluii) BO BpeMEHH CO3pEBAHUS HHITYKTO-
pa ¥ KOMIIETEHTHOH TKaHW HapyIIaeT Xoa Mopdo-
TEHETHUYECKOTO Mpoliecca. Y pacTeHUI MpuMepoM
TaKOTO THUMA WHIYKIUU SBISAETCS OTPaAaHUYCHHE
obmacreii sxcripeccnn reHoB WUS B [TAM u WOX5
B KAM 3a cuet pa6otsl cucrembl CLAVATA.

CornacoBaHHOE «BKJIIOUEHHE» U «BBIKIIOUE-
HHUE» TEHOB OJTHOW TPyIIbI ipu auddepeHInpoB-
K€ KJIETOK SIBJISIIOTCSI OOILENPUHSTHIM CIIOCOOOM
PEryISIIIUU Pa3BUTHS U 3aBUCAT OT aKTHBAIIHH/
WHAKTUBAIIUU SKCIPECCHU TeHOB rpymnamMu T,
AKTUBHBIMM Ha PA3HBIX CTaJAuAX. Bwmecte ¢ TEM,
IIPUHIIMI €IMHCTBA aKTHBALIMK/ MHAKTHBALIMY TCHOB
y pacTeHUI UMEET Psifi 0OCOOEHHOCTEH. Y JKUBOTHBIX
B €r0 OCHOBE JIEXKHT KJIACTEpU3alHsl T€HOB: 3aya-
CTYIO T€HBI OJJHOH TPYTIITHI PACTIONOKEHBI Ha OTHOM
XpOMOCOME M 00pa3yroT KIacTep, YTO o0Jierdact
PETYISLHNIO UX SKCTIPECCHUU (SIPKUH PUMEp — KItac-
tepel HOX renoB). Y pacTeHHd He oOHapy»XeHO
MPUMEPOB KJIACTEPU3aLUN T€HOB; B YAaCTHOCTH,
rensl cemerictBa KNOX He opraHu30BaHbI B KJ1ac-
TEPHI, MX COTJIACOBAHHAS aKTHBAIINS/UHAKTUBAIIHS
JOCTUTAETCS 32 CYET PETYISAIIH SKCTIPECCHY TEHOB
OJITHOW IpynIbl OAHUMU U TeMu xe TD.

Pa3BuTue pacteHuii corsacoBaHo ¢ AeHCTBUEM
(akTOpPOB BHELIHEH cpenbl ropa3fo B OoJbIei
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CTENEHHU, YEM Pa3BUTHE JKUBOTHBIX, UTO CBSI3aHO C
0COOEHHOCTSIMU MPUKPEIUIEHHOTO 00pa3a XKHU3HH.
BaxxueimmMu BHYTpeHHUMH (PaKkTOpaMH, KOHT-
POJIMPYIOUIUMHU PA3BUTUE PACTEHUH, SBIISOTCS
pa3Ho00pa3HbIe TPyMITbl GUTOTOPMOHOB. B ocHOBE
TOPMOHAJIBHOM PEeryssiiiy Pa3BUTHUS BCEX BBICIINX
9YKapHOT JEKHUT TOPMOH-3aBUCHMBIN KOHTPOJIb
SKCIIPECCUU TEHOB, Koaupyromux Td.

Pazinyasice 0COOEHHOCTSIMU PETyIsTOPHBIX
MEXaHU3MOB, )KUBOTHBIE U PACTEHHS BMECTE C TEM
HMEIOT KOHCEPBAaTUBHBIE CEMENCTBA I'€HOB, KOTOPBIE,
BO3HMKHYB Ha 3ape€ 3BOJIIOLIMH MHOTOKJIETOUHBIX,
COXPAaHSIOT KOHCEPBATU3M B CHITY 3 (QEKTUBHOCTH
MEXaHU3MOB Pa3BUTHs, KOTOPbIE MU ONpENEs-
1oTcs. PacTeHMs M KMBOTHBIE UMEIOT LIENBIH psif
CXOXKUX M0 CTpyKType TD, Urparommx KiIto4eByro
pons B pazsutuu (MADS, T® ¢ romeonomeHOM
u 1p.). Hanmpumep T® pacrennit KNOX umeror
cTpykTypHOe cxoacTBo ¢ Td xusotHeix MEIS, Te
U IpYTHe OTHOCATCS K HaJICEMENCTBY TOMEOIOMEH-
copepxxanux T® TALE, a Takxke XxapakTepU3yOTCst
CX0ACTBOM (DYHKIIMIL: U T€, U IPYTHE BOBJICUCHBI B
peryIsnuio nponrdepannu KIeTok. B To sxe Bpems
pacTeHus ¥ JKUBOTHBIE UMEIOT Pa3IniKsi BO MHOTHX
CYHIECTBEHHBIX JETANSIX: HallpUMeEp, Y pacTeHUH
K TOMEO3UCHBIM 3aMELIEHNSIM OpPraHOB IPUBOIAT
MYTAallM1 HE [I0 TOME00OKC-COlepKaIllM I'eHaM, a
1o reHaM MADS v T. 1. TH OTJINYUS, TIOSBUBIITHC-
csl Ha OoJee MO3IHUX dTarax IBOIIOINH, JIeXKaT B
OCHOBE NPUHIUINAIIBHBIX PA3IMUUil PACTEHUN U
JKUBOTHBIX.

T'oBopst 00 »BoMIOLMHU pacTeHUH, HeoOXoau-
MO OTMETHTH POJIb TOPH30HTAIBHOTO MEpeHoca
renoB (I'TIT") B aTom mpomecce. [locTrenomHas
9pa HcceI0OBaHUN TMOKa3aia, YTo pasHooOpasue
T€HOB DYKapUOT JOCTATOYHO OTPAHUYEHO, IO
KpaiiHell Mepe, 0 CPaBHEHUIO C MPOKAPHOTaMHU:
MHOTHE MPOILECCHl JaXe y OTAAJEHHBIX BHJIOB
pacTeHN! KOHTPOIHUPYIOTCA OUYEHb CXOAHBIMH Te-
HetruecknMu axtopamu. I'TII" MoxkeT okazaTbes
JIOTIOJIHUTENHHBIM U OYEHb BaXXHBIM aCTIEKTOM
SBOJIIOIMH, TTO3BOJIAIOIIUM KOHCTPYHPOBATh Tre-
HOM JYKapHuoT C y4acTHEM MPOKapHOTUUYECKUX
¢daxTopoB. DTO a0 OBl BO3MOKHOCTH AOCTHYb
HCKIIIOYUTEJIBHON ONEPaTUBHOCTH B IpUOOpeTe-
HUU PAaCTCHHUSIMHU HEOOXoauMbIX amantanuid. ['TII
IIPOUCXOUT 3KCTEHCUBHO B IIpejieax NPOKapHUOT,
M €0 HKOJIOTHYECKUE U IBOIOIMOHHBIC () )eKThI
XOpOILIO JOKYMEHTUPOBaHbL. B mociennee Bpems
CTaJl MOSIBIATHCSA (DAKThI, YKa3bIBAIOIINE Ha TO,

yTo B dBosronuu sykapuotr I'TII" Takke umeer
MeCTO. XOTsl IPUHIUITNAIBHO TaKasi BO3MOKHOCTb
ObL1a paHee IPOAEMOHCTPUPOBaHA aMEPUKAHCKUM
mukpob6ronorom FO. Hectepom npu o6HApYkeHUH
TIOCIIeIOBaTeIbHOCTEH Agrobacterium rhizogenes B
reHomMax BuioB posa Nicotiana (White et al., 1982),
nzyuyenus pacnpocrpanenHoctu I'TIN ot arpo6ak-
TEpUI K paCTEHHUAM B NIPUPOJIE A0 UCCIIEAOBAHUI
Ha Kadeape reHeTuku u omorexuoioruu CIIOIY
He ipoBoaniock. B padore T.B. MarseeBoii B xoze
ananm3a 208 BUIOB ABYNOJBHBIX PACTCHHUH OBLI
BoisiBiicH HOBBIH npumep ['TIIN ot arpoGakTepwuii
K PacTeHHUsIM: Y BUJOB pofa Linaria oOHapyKeHbI
T-JIHK-mmomo0HbIe MOCIea0BaTeILHOCTH, TOMOJIO-
ruYHbIe TeHaM A. rhizogenes ORF2, ORF3, ORFS,
rolA, rolB, rolC, ORF'13, ORF 14 n mis (Matveeva
et al., 2012). Cnenosarensho, ['TII" ot arpobak-
TEpU K paCTEHUSIM, SIBJISIACH PEIKUM COOBITHEM,
BCE JK€ HE YHMKAJIEH Ui MpeNCTaBUTENeN poja
Nicotiana, KaK CUMTAIIOCh PAHEE.

Hrak, udyuenue pa3BuTHA pacTeHUil 03B0-
JINJI0 MPOC/IeANTH YHUBepPcaabHbIe VISl dyKapu-
OT MPUHIUNBI PeryasilUM Pa3BUTHS, a TaKKe
BBISIBUTH YHHKAJIbHbIE 0COOEHHOCTH OHTOTeHe3a
9THX BeCbMa CBOe00Pa3HBIX KUBBIX cyliecTs. B
IBOJIIOLMH PACTEHUH BasKHOE MeCTO 3aHHMAJIH
MYTALUH [0 PeryJsiTOpHbIM I'eHaM, H3MEHEHHe
JKCIpeccH KOTOPBIX MPHUBeEJO KO MHOroo0pa-
3u10 (hopM.

C TouYKkM 3peHHs1 OMOJIOTHH Pa3BUTHSA, pac-
TeHHUs] OTHOCATCH K YHCJIY OPraHu3MoOB C SIPKO
BBIPA’KEHHBIM «PeryJIiTOPHBIM» THIIOM OHTOIe-
He3a. [lo cpaBHeHMIO ¢ APYTMMH MHOTOKJICTOY-
HBIMM OHM XapaKTepu3yloTcsl HanboJiee BEICOKMM
aJanTUBHBIM NMOTEHIMAJIOM, BO3MOKHO, MIMEHHO
M03TOMY pacTeHUsI AOMUHHPYIOT B Onocdepe.
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