CrednieBas mepucrTema, rMo-BHANMOMY, NpeacTan-
ager coboit nanbosee 3aragouHy0 4acTh pacre-
Hus. [TpoTekaouine B Heil mpoleces! ONpeneasoT
[IPOCTPAHCT BEHHO-BPEMEHHYI) CTPYKTYPY oOpra-
HH3MAa B TEUEHME BCEH ero « BereTaTHBHOI» JKH3H H,
4 TAKKEe OTBETCTBEHHBI 38 (DOPMHPOBAHHE PENpo-
AYKTHBHOM CHCTEMBI

Vike Gonee nonyrtopa Bekos OOTAHHKH, OCHO-
BLIBASICh HA MMKPOCKOINMYECKUX HabMIOEHHAX,
duzronoruyecknx, OHOXMMHUYECKHX, I'eHeTHYeC-
KHX, MOJ]CK}U]SIPHO-GleUJIOI'H'ICCK!{X, HMMYHOI0-
FHYECKHX OKCIHEPUMEHTAX, MbITATCH NOHAThH
pHHIMITEL paboTel MepucTemsl. B obiem Buae
MOMKHO KOHCTaTHPOBATHL, 4TO MoOpdoreHeTHuec-
Kiue cobbiTHA npeacTarastor codoil pesyisrar
CHOMHOIO B3aHMOICHCTBUA PEryIsITOPHBIX CHC-
TEM pa3J'.III‘IHOl"0 YpOBH#A {E'CH':'T'H‘ICCKHX, ropmo-
HaNbHBLIX, MeTaboinuecknx H T.11.), Ha paborty
KOTOPBIX BAHAIOT (QHIMKO-XHMHUYECKHE YCI0BHA
rpouspactanus pactenus. [IpH 3TOM MUILEHBIO
JU1s1 AKTUBHOCTU TAKUX CHCTEM PEryIslliM BICTY-
MaeT MHAWBUAYaibHas kieTka, auddepedunaiims
KOTUpUﬁ JNEHKHUT B OCHOBE AHATOMHYECKOI 1t Mop-
thonoruueckoil cnenuanau3any YacTeil pacTeHus.

Tpiousm, MTO «Ccyabda KIETKH ONpeneiseTcs
MecTOM e€ MONOKEHHS U BPEMEHEM BO3ZHUKHOBE-
HUA», aHajgoruyed mwodomy adopusmy, KOTOPbII
OTMEUaeT CYIECTBEHHYIO 0COOEHHOCTh ABICHMA,
HO HC 00OBACHACT ero.

Ceroas yxe NpaKTHUeCKH HEBO3IMOKHO 000-
IpeTh JUTEpaTYpy no KiaetouHoil audhepeHin-
AllMH, HO IOIILITKH MOHATH eé ITPHHLIKIIBEI B YII-
paBasTE €r npononkawTes. OnHa U3 TAKHX 110-
TIBITOK, CPABHUTENLHO HOBAas Ani 0OTAHMKM, HO
BKJIIOYAIONIAA OTHIOAL HE 3a0bIThIC CTapble npej-
CTABJICHHA O MPOLECCAX «IIOJABICHUA» B POIH
«JIOCTYITHOrO MPOCTPAHCTBA» B PA3BHTHH ANeKca,

Mpeaucnosue
Hay4yHOro peaakropa

COCPEAOTAMMBACT BHUMAHHME HA 3HAUCHUHN FO3M-
1HoHHOI nHpOpMali, KoTopas cyTh Hanbonee
PaHHHX COOBITHH, OCHOBAHHBIX HA MEKKJIETOU-
HbIX B3aUMOJCICTBHAX [IPH  3aKJIaAKE HOBbIX
CTPYKTYP, Ornpeensionieiica reoMerpHeii anexca.
B3auMmHoe pacronoKeHue OpraHos Kak pesyb-
TaT peajnsaliy no3MUHOHHON nHudopMaumn, no-
AYHEHHOH TeMH HAH WHBIMH TPyniaMM KIeTOK
JAPYr OT Apyra, — MHTPHIYIomas npobiaemMa, Horas
00JacTh NMO3HAHKUA CO CBOCH COOCTBCHHOI MeTo-
JOJOTHEH,

KHHra, KOTopyo OTKPbII YHTATENb, [10-BHIN-
MOMY, NepBoe aad OOTAHWKHM MHOroCTOpOHHEE
onucaHne coObITHI € y4acTHeM [O3NIHOHHOIM
uHpOpMalLMK MPY aHAJIM3E POCTA M OpPraHoreHesa
y pacreunii. E€ asrop npodeccop B. B.Yys —
TOHKMIH Habmlonarelb W BAYMYMBBIT aHANUTHK.
Ero HayuHsie MHTEPEChl H CKJIOHHOCTH, & TaKKe
0co0EHHOCTH H3YYAEMOro ABASHHA, NMOAYac He-
BOIMOMHOCTh ITPIMOT0 MHCTPYMEHTAIBHOIO Hab-
JIKOJEHMS 3aBeJH aBTOPA B CTOPOHY MaTeMaTH4ec-
KOTO MOEIHPOBAHM [1POIECCOB OpPraHoreHesa,
paspadoTkn Metoaonoruu (OpPMaNbHOIO OnMca-
HIISl TIPOCTPAHCTBEHHON OPrauu3aiiy JTHCTOBRIX
CepHil HA BEreTATHBHBIX M TEHEPATHBHBIX node-
rax.

MaremMaTHyeckie AUCUMIUIMHBL M [0JXOIbI
cpean GHONOTOB TPaAULMOHHO CHMTAIOTCA [0-
BOJILHO CAOMHBIMH M TPYJHBIMH B TIPHMCHCHHH
K amiupuueckium Hadmwojaeduam. CoBeplueHHO
HeMKHIaHHO ana Omonora B. B.Yy6 yBiékcn
mateMaTHuecKuMu Moaenamu. [pumenenue crpo-
FHX MATEMATHYECKHX (AKCHOMATHYECKHUX) NOAX0-
JIOB  T03BOJMIIO JIATH KOJMMCCTBCHHBIC OUECHKH
Ans poteccos Mopdorenesa B pactenusx. bonee
TOro, MHTErpaums (usnonoruveckux, mMophono-
FHYECKMX H MaTeMaTHUYECKHX 3HAHHI TpHBena
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K MOCTPOEHHIO KOMILIOTEPHBIX MOJAENeH LBeTKa,
o0agaomnx GoNbIIOIH NPEeICcKa3aTreILHOH CHIIOH,

B KkHHre npuseaéH WHpokHil 0030p JMaHHBIX
H THIOTE3, XapakTepu3yIouuX sBjeHne mopdo-
FeHe3a ¢ LHToN0rHIecKoil, (FH3HoIornIecKoi, Mo-
NeKYIAPHO-DHONOI HYECKON, reHeTHYeCcKoH, OHoMH-
(opmatMoHHOil ¥ OHOTEXHONOrHYeCKoH TOueK
3peHus, H 0OOCHOBLIBACTCH KOHUEIIHS PA3MeTKH
KAk (PYHIQMEHTAJBHOIO MpoLecca, Onpeaeaio-
HIero noJmKeHne OPraHoB pacTeHus B npocTpaH-
cree. CraHoBuTCH BONee TOHATHBIM, KAK MOWKET
OCYIIECTBAATHCA NEPEKIIOYEHNE aneKca ¢ Heje-
TEPMHHHUPOBAHHOIO pOCTa HA JCTEPMHHHPOBAH-
HYIO0 CTPYKTYPY UBETKA — CODBITHE, KOTOPOE ABJIS-
eTCH KII0UEBLIM TS ONpPEJIeIeHIs CTPYKTYPhi Beeli
1oberoBoii cHCTEMBI pacTeHus.

B. BUy6 npossuin cebsa Kak yUEHBIH, CKIOH-
HBIH K MHTErpauuyn Hayku. OH cMOr HalTH TOYKH
COHPHKOCHOBQHHH B3AMMHBIX HHTCPECOB H C re-
HETHKAMH, I ¢ MOJICKYIAPHBIMU OHOIOraMH, M C
MOponoraMu pacTeHmii, a TaKKe ¢ MaTeMaTHKa-
MM, 3aHUMAIOMIHMHCH MOACIHPOBAHNEM [TPOLIEC-
COB B KUBOM Opranusme. Yuactue B npoexTax,
Tpebyrommx o6001eHA TEOPEeTHIECKHX 3HAHMIT,
MO3BOJIHIIO COBMECTHO C APYTrUMH YHACTHHKaMHK
pa3paboTaTh OPHIHHAIIBHYIO MATEMATHYLCKYIO MO-
JIeqb PA3METKH 1BETKA,

Xopolo H3BeCTHO, HTO MEHKJIHCIHILTHHAPHBINA
MOAXOM HACTO OTKPHIBAET HOBbIE [YTH B HAayKe.
ITa KHUTA TONAbKO [MOATBEPALACT TAKOH B3I,

Kpome toro, B. B. UyG npodeccuonansho Bia-
JleeT Hay4dyHbIM PUCYHKOM M Hay4noii dororpa-
(ueii. B kunre npeacrasiensl 00pasiibl rpaHKH,
cobpaunsie B. B.YyGom 3a nocaeaune 15 ner
paGorel ¢ pacreHusamu. Janeko ue Bcerma (o-
Torpadisi XOpPOLIO TPEACTABISNET 0COOCHHOCTH
C‘I‘p(]élﬂfﬂ HUBCTKAa MM nobera. He menee HEHHEI
OCeBhbIe CXEMBI I JIMATPAMMBI, HA KOTOPBIX MOK-
HO OLEHHTh B3aHMHOE PAacnolOKEHHE OPraHOB.
OcobeHHO HHTEPECHBI CXEMbl H JHArpaMMbl
CTPOEHHS LBETKOB KYJILTHBHPYEMBIX COPTOB U
MYTAHTOB, KOTOPbIE HEYACTO MONMAJAIOT B Moje
3penns MOp(osOroB M aHATOMOB pacTeHuil. DTy

KHUI'Y MOMHO paccMaTrpHBaTh Kak coOpanue MH-
(hopmaTupHOil HayuHOIl rpadguku, B KOTOPOH
ICTETHKA TFAPMOHMYHO COMETACTCH CO CTPOruM
HAYYHBIM 1TOIX0IM0M,

TMpodreccop B. B. Uyd sisasercs yuéHbiM ¢
MEX AYHApoIHoH H3BecTHOCTHIO. Ero spkwue, ca-
MOOBITHBIE H HACHILIEHHBIE TEOPETHUECKUMH pa3-
paboTKAMK BBICTYIUJIGHHS HA MEKIYHAPOIHBIX
KOH(EPEHUMAX  HANOATO  3ANOMHHAIOTCA  BCEM
YUACTHUKAM, 8 K nyDauKkannam o0paianTes MHO-
rHe MCCNEJoBATEe/IH M3 pasHBIX CTpaH. YMmeHue
SICHO M HE€TKO M3JI0MKUTH caMblil clokHbIH MaTe-
puan, Ge3yCca0BHO, MOMOIIO H B HAMHCAHUMN ITOMH
KHHUIH.

QObnactes uatepecos B. B, Uyba oTHOCHTE K
COBPEMEHHOMY HarnpasiaeHuio OHON0THN pa3Bu-
THA PACcTeHHil, KoTopoe B 3apybexHOi auTepa-
TYpe noayuuio éMmkoe Hazsanue «Evo-Devon —
ononorus paCTBHHH, OXBATHIBAKOIAN IBONHOIILNK
(evolution) u passurine (development) uBETKOB U
JPYTUX CTPYKTYP PACTHTENBHOTO opranuiMa. Jra
oTpacik OMOJOrHHMECKHX 3HAHMI B HacTosllee
sBpemsa GypHO pa3BHBaeTCA, H MOAXO/bI, NMPELIO-
weHHble B. B. YyOoMm. okasbiBatoTes BocTpedoBaH-
HBIMH Cpeti Y4EHBIX, paboTalouux B 9Toil 0 cMex-
HBIX 00J1ACTAX HCCASIOBAH NS,

Her HeodXoammoCTH JlaBaTh OMUCAHUE BCEM
pasnesaM KHMru, Udrtarenb, MHTepecylouuiics
HOBbIMH HIEAMH, KOTOPbIE OTKPHIBAIOT U HOBbIE
BO3MOMHOCTH B NOHMMAHHUN CIOKHBIX OHONOIH-
MECKHX ABJIEHMIT (2 MOpJOreHes pacTeHmii, HeCOM-
HEHHO, O/HO W3 Hanbojlee CAOKHBIX), MPOUHTACT
e€ ¢ HECOMHEHHOIH MoJIb30i.

Kuura npHHec€T noab3y H TeM, KTO TOJAbKO
YUYUTCA, M HCKYLIEHHBIM HUCCENoBATeNAM, TIOrpy-
WKEHHBIM B U3YUeHHE DYHIAMEHTANLHBIX NpoLec-
COB, KOTOPLIC Mbl BKIIOYACM B TTOHATHC (UKH3IHb
pacTeHmiim,

Hoxmop Guorocuueckux Hayx,

npogheccop H. I1. Epnaxos

Centadps 2010 1.
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oo €COH OB1 HAM YAAJI0CH NOHATH XOTH Ob1 0/IHH UBETOK,
MBI Gb1 YIHAIH, KTO Mbl, B 9T0 coboii npeacrapiasier seck Mup.

[Mpennaraemasn 4UTATENI0 KHHIA MMOCBALIEHA HE-
oObiuHON TeMe — MO3HIHOHHOH uHbOpMailHK
B pacTHTEILHOM opranusme. CaMo NoHsTHE «HH-
(opMalHa» 10 CHX MOP BbI3BIBACT OCTPhIE AMC-
KYCCHI, Ka}i(,ﬂb!ﬁ HYENOBCK HHTYHTHBHO ocomaé‘r,
4TO TAKOe HHPOPMALHS, OTHAKO MOKA CIE HUKO-
MY HE YJ1a70Ch JAaTh TOYHOTO ONPEICICHH ITOMY
repminy. [o-BuanmMomy, TepMiH «HHGOPMALHI»
OTHOCHTCS K HeonpesenseMblM NOHATHAM COBpe-
MEHHOIH MaTeMaTHKH.

O0BEéMbl HHQOPMALHH B KOMIBIOTEPHOM MHpE
MPHHATO H3MEPATE B BaiiTax, 4T 03HAUAET OAHY MTe-
MEHTApHYIO Mpoleaypy BhIGOpa: «/ian WIH «HeT»;
«eAMHIIA» HIN «HOMbY. M3aMepenne nozuinoHHoi
HHQOPMALIHH HAMHOTO cloxkHee. ApKuM npumepom
HOCHTENA MO3HLHOHHOI HHBOPMALLUY MOKET Ciy-
AHTh reorpaguueckas kapra. KoHeuHo, eé MOKHO
pastnTh Ha OTACAbHBIE NHKCE/IH, 0003HAYHB MX
LBET M TOJOMCHHE, a B JaNbHEHUICM H3MEPHTH
00BEM noayueHnoii rpaduueckoil nudopmannmn B
Tex ke Oarax. OaHako 210 He Bes uHHpOpMaLus,
cojlepikaniancs Ha kaprte. Tak, M3yuEHHE KapThl
No3BOasieT AONOIHHTEIBHO Y3HATH, Ha KAKOM
pacCTOSHHN HAXOAATCH Te MIH MHBIE TOMKH, MO
KAKHM YTIIOM K CTOPOHAM CBETA JIEKHT Ta MITH HHAs
JIMHNA, KAKOBBI YIJIBI MEKILY HampaBICHHAMH HA
paszanubble reorpaduyeckue o0beKThl, H 1aéT npea-
CTABJICHHE 0 BOAMOMKHBIX MYTAX, 110 KOTOPBIM MOMK-
HO T1I0MAacTh «HM3 NYHKTA A B IMYHKT B, YCJ'IUBHaH
packpacka KapThl B HCKOTOPEIX CIY4afX YKa3ulBaer
Hd AMHHHCTPATHBHYIO NPHHALICKHOCTL HACENEH-
HOFO MYHKTa, WJIH TO3BOJSET OLEHHTH Iepenai
BEICOTBI MEK/Y BbIOPAHHBIMHM TOMKAMH 3eMHOI
NMoBepXHOCTH W T. 1. Ckopee BCero, NO3HUHOHHAA
unpopmanns obnagaer cBoiicTBaMi GECKOHEUHBIX
MHOKECTB MOHIHOCTH KOHTHHYYMA, KOTOpPEIE 00bIY-
HO HE pPasOMpaloT B yMEOHOM KYPCE «KOMILIOTEp-

Xopxe Ayuc bopaec

HOit» nupopmatHku, TTosuuHOHHYIO HHDOPMALIHIO
MPHHIATHAIBHO HEBOIMOMKHO H3IMEPHTH B Tpole-
aypax siemedrtapHoro Bwibopa (Daiitax) — B Hed
CAMUIKOM MHOI'O CKPBITOIQ «KOHTERCTaM.

B 9T0il KHHre pacTeHHe YCIOBHO pacceMmarph-
BACTCH KAK HCKOTOpas «reorpauueckas Kapray,
Ha KOTOPYIO HAHECSHBI PA3INYHbBIE OPTaHbL: JIHCTHA,
HAILEIHCTHRH, IENECTKH, ThIMHHKHN, MIOA0JHCTHKH
i ap.). [pu stom npunobperatot ocoboe 3Ha4YeHHe
YIIIbl MEKLY OPraHaMH, UX OTHOCHTEILHAS BhICOTA
H HPHHAAICKHOCTh K TOMY HWiIH HHOMY Ty, Oco-
Das posib B CO3AAHMH NO3HILHOHHOH HHDOPMALIMH
MPHHAUICKHT  opranaM  (MATOMHON  NPHPOJILI,
KOTOphle CHOPMHPOBANNCE HA nobere NepBRIMH.
Jns 3apoabiiua pacTeHus 3TO CeMAA0NM, a JLas
Ookosoro nobera — OJIMH WIIH 1Ba NPEIHCTA, KOTO-
prie 1o obpassomy cpasiennio M. I Cepebpsikosa
(1952) sinsoTCA HAUAIOM KOOPAHHAT. HCXOMHON
TOYKO# OTCUETA U1 CO3IaH A NOZHIHOHHO# HHDOP-
MaruH Bceil 1ucToBoii cepun. YBepen, uto, BHHMa-
TeABHO BIUIAALIBAACH B PACIONOKEHHE OPraHOB Ha
pacTeHu (OPraHoCTAKCHC), MCCIEAOBATENN MOTYT
noayuath Beé Gonbiie n Gonbiie (B npepene —
fOeckoHe HO MHOT0) NO3HIHOHHON MHpOpMatn.
HecMOoTps Ha TO 4TO H3yHUeHHE B3auMHOI0 Pacrono-
JKEHHS OPraHoOB BEAYTCH JOBOJIBHO JABHO, YCMEXH
TeopeTHueckux paspabotok B 3710il obnactn Beé
el 0CTaKTCA 10BOJIBHO CKPOMHBIMH,

[Tponecchl peryasiun pocta H OpPraHoreHesa
Yy pacreHmii npeactasnaior coboil  pesynbTar
CAOAKHOIO COMOAYHHEHHNA W KOMIIIEKCHOTO B3an-
MOJIECTBHA AKTHBHOCTH I'eHOMa, FOPMOHAJIBHOH
peryisaumM, BO3AeHcTBHA (PAKTOPOB BHEMIHEH
Cpellbl, pa3BOPavHBAOLIHNCA B NPOCTPAHCTBE H
BO BpPEMEHH.

Mocnennne necaTHNETNs XapakTepHiyloTcs
AKTHBHBEIM M3YYEHHEM T'€HOMa pacTeHuil ¢ npu-
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BJICUCHHEM I'€HHO-WHIKEHEPHBIX TEXHOJIOIHIL, ce-
KBCHHUPOBAHMS, aHaXu3a npodguis TpaHcKpui-
LUMOHHONH AKTHBHOCTH #  HPOCTPAHCTBEHHO-
BPEMEHHBIX NATTEPHOR IKCIPeccHH Tenon. besyc-
JIOBHO, MOJIEKYJISIPHO-TEHETHYECKHE HCCHIe0BAHNA
ABJNFIOTCA THABHBIMH B (DOPMUPOBAHUI W PA3BUTHH
COBPEMEHHbIX TPEACTABICHUI O peryisaumu opra-
Horedesa y pacrenui. Ha mogensubix pacreHusx
npodieMa  I'eHETHHECKOH  peryisius  npoueccosn
pocTa M PasBHTHA Yike wactndno peuwrena. K Bre-
YATAAIONIMM pe3yiabraTaM B 9Toi 001acTH MOKHO
orvectn ABC/ABCDE-moiess passuTug  UBeT-
ka (Coen, Meyerowitz, 1991; Jlyrosa u ap., 2000),
MOjeb KOHTpOoNd 00bEMa MEPHCTEMbI CHCTEMOT
CLAVATA-WUSHEL (Rojo et al, 2002), pazpabot-
Ky OOIMX MPHHIIMIOB Peryasiun  3aKIajikn
JINCTOBBIX  TIPHMOPAHEB, BKIIOHAIOMIMX  TpaHC-
MOPT AYKCHHA M NPOLECChl JaKCHallM3alMy M
abakcuanusauuu 3adarkos aucrbes (Sinha, 1999,
Tsukaya, 2002), Gpu3HONOIHYECKHX M FEHETUHECKHX
Mojeneit  pOpPMHPOBAHHA BAaCKYJAPH3IALNN  JTHC-
ta (Turner, Sieburth, 2002). Moxkno ckasath, 4TO
HA Cero/HsIIHMIT JeHb HCCeaoBaTeu A0cTaToy-
HO XOpollo npejacrasaaoT cebe cueHapuil paisu-
THA (UIIIOMOB, (POPMHPYIOUIHX JIHCTOBBIC CEPHH
BEreTaTHBHLIX 1100EroB n opraHos netka. OnHako
MPOCTPAHCTBEHHAN OPraHu3aluga HTOro rporecca
10 CUX NOp OCTaéres HEAOCTATOMHO H3YHeHHOH.
BhIARHHYTHIE FUTIOTe3bI OOBACHAOT NONYUYSHHLIE
IKCIIEPHMEHTallbHBIE JAHHbIE, O1HAKO He 00nanaior
JIOCTATOUHOI NpecKa3aTeNbHOl CHIIOIL.

Hayuenne wkiaetounoit andpepeHunpoBkn Ha
MpHMEPE pa3BHTHA TPHXOMOB, YCTBHYHOTO annapa-
Ta B 3MHAEPMHICE JIHCTA, PACTIPEIeNeH s KOPHERbIX
BOJIOCKOB M aTpUXO0IACTOB B PH3OAEPME. 8 TaKKe
HCCHCA0BAHNE MOBEJACHHS NOKOSIIErocd LHEHTPa Kop-
HSl 1 HHHLHANEH KOpbI, HEHTPANLHOTO IWAKHIPa U
PU30AEPMBI TIPHBEIO K (HOPMUPOBAHHIO NPEACTAB-
JCHHI 0 BaXKHOCTH TO3MIMOHHON nHbOpMaln,
KOTOpas BO MHOTMX CAVHasx ONMpeaensier myTH
auddepeHUNPOBKH M MMO3HLMIO TeX HAH WHBIX
CTPYKTYP B npouecce 3aknaaku. B ary obnactb
n3 amOpnonorun xkusoTHbIXx (Wolpert, 1971; Bosb-
nept, 1982) npoHHKIH NpeIcTaBieHnst O pa3zMeT-
ke (spatial pattern formation, Musterbildung) xak
0 npouecce, B X0Ie KOTOPOro Onpeaensiercs 1ou-
HOE B3aUMHOE N0JIOKEHHE ONpelenéHHbIX KIeTOK
B COCTABC TKAHM, PACMOIOKCHHE TKAHCH OTHOCH-
TENLHO JAPYT APYra, pacnpeieneHne MHTOTHYeCKOM
AKTHMBHOCTH M (DOPMHPOBAHHE B INPOCTPAHCTBE
«obpasa» (pattern) pacTHTEILHOIO OpraHu3Ma

B 1IeJ0M (Oprasos (HIUIOMHOH NPHPOILI H OCEBBIX
Oprasos).

B3aumHoe pacnonokeHue OpraHoB pacreHus
B HOpPOCTPAHCTBE HaXOJNTCA B BCJACHHH M(Jp(l'lﬂ-
norun pacteduii. Ha ceroansmauii JeHns npesa-
JUPYIOITHMH OKA3aJIMCh NPEACTABISHHA 0 pajax
®uboHayun (MaM NPOM3BOAHBIX OT HUX pajgax
Jlykaca), ONHCHIBAOUWMX PACIIONOKEHHE JNUCTHEB
B cnmpasax. Ha Gase aTux Bo33peHnii crpoutes
COBpPEMEHHAs TEOPHs CIHPAABHOrO (PMIIOTAKCH-
ca, anodeosom KoTopoil crana (yHIaMerTansHas
TeopeMa (HIOTAKCHCA, A0KA3AHHAA KAHAICKHM
matematukoM P. B. e (Jean, 1986; Jean, 1994).
I3 ciiyuae, KOria opratbl pacofaratloTes B My ToBKax
(Kpyrax), ycnexm Teoperuveckoii  mopdonornn
3aMETHO CKPOMHEE — B OCHOBE TO-TIPEKHEMY JIeKaT
npeacrasnedus A, B. Diixnepa (Eichler, 1875;
1878) 0 4yepenoBaHHH OPraHeB B COCEIHMX Kpyrax
M npasuaax pacueniaeHus/cpacranng.  Oanako
(DH3MONOrHYCCKHE NPHYHHBL, 10Oy Aal0lHe pac-
TEHHs H3MEHHTh PAcroNoKeHHe OpPraHos BAOJb
nodera, OCTAKTCH HEJIOCTATOMHO HCCASI0BAHH BIMH,
M MpeiioKeHHbIe 10 CHX Mop MareMarHyeckue
mojeinn obnaaaioT, ckopee, o0bACHHTENbHOIL, ueM
peAcKasaTeabyoii cnioii

JIo HeJaBHEr0 BpEMEHH B HCCISAOBAHMAXN pocTa
H Pa3BHTHA pacTenMii npeobnazan THIONOHISCKHI
MOAXOJ, H «OTKIOHEHHS OT HOPMbI» BhIZHIBAIH MAJI0
uHTepeca. Onnako Gnaronaps yCHJIHSM TEHETHKOB
CeroJIHA MOJYHEHbl MYTAHTE! ¢ PasHOOOPasHLIMH (PH-
FHONOTHYECKHMH HAapyIICHHAMH paisuTus. Bmec-
TO WACAJIN3HPOBAHHOrO THRMYHOrO pacrenns (Ur-
pflanze). Beé GOnbmyio neHHocTh npuobpetaoT
«HHIMBHAYAJIBHBIE TOPTPETHI» PACTEHHIT C HX YHH-
KaJbHOCTBIO, 33 KOTOPOH cToAT ob1ine 3aKoHOMep-
HOCTH (H3IHONOIUYECKON M IeHeTHYECKOH peryis-
[HH PA3BHTHA.

O/tHO#T W3 OCHOBHBIX 33101 COBPEMEHHOI GHONO-
IHM PACTEHMH CTAHOBATCA paciiupeHne nons Had-
MoeHH (OHO JIOMKHO BKIIOUAThL HCKYCCTBEHHO
CO3/laHHbIe H OTOOPaHHBIE YEJIOBEKOM HETHUNHY-
Hbie QopMmbl), MOCHCAOBATENILHAN AKCHOMATHIALMA
¢ UCABK MOBLILICHWNA npe,ucxaaamﬂhnoii LHECHHO=
CTH MCCACA0BAHMNIL. BBINOJHEHHE MOCTABICHHLIX
3ajad no3BoJNT cO3/1aTh BOCTpeDOBAHHbBIC MaTeMa-
THHYECKHE MOOSIHN, KOTprIB JIErKo HHTCI"p'}ipyI{)TCSI
€ MOCT-FeHOMHBIMH TEXHOJIOIMAMH MaremarTnyiec-
KOI'0 MOJIEJIHPOBAHHS,

B oroii knure cobpaunb (popmanusosan-
HBIE METOIBI AaHAAM3a CTPYKTYPHLI pacTuTelb-
HOTO OpPraHu3Ma M MOCTPOEHHBIE HA MX OCHOBE
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ononndopmannonnsie Mojaean. C NOMONILIO TAKOTO
Moaxoaa B JAaJbHEieM yaacres  paciiHpHuTh
NMOHHMAHHE d)l-l'JHOHUFH'iCCKHX MEXAHHU3MOB 11pO-
CTPAHCTBEHHOH OpraHusanuy u nyreii mopdorene-
33 Y pacTeHnii.

Kak BO3HMUK 3aMbiCes KHUIU

Dra kuura 006g3ana CBOMM POIKIACHHEM MHOIHM JI0-
JISM, CPEJIN KOTOPBIX MHE XOMeTCH BhIACINTH KaH/L.
onon. mayx Taresny Banentunosny Kyssenosy.
3amedarenbpHbli YeN0BeK W yuEHblil, OHA yMena yB-
JCUb CBOMMH HIACAMM BCCX, KTO BCTPETHICH Ha eé
ANIHCHHOM nyTH. Eil, KAK HUKOMY [ApYTOMY, via-
BAJOCh O0M@ATHLCA C AI0IBMH B PEKHME HENPEpPbIB-
Hoil OnaroxenartenbHoOl HayuHoH anckyccenn. S B
TO BpeMs padoTan ¢ «HETHIMHUYHLIMHUY O0BEKTAMMU:
KYJAbTYPOH TKAHEH 1 OPraHoB 1 ¢Itro, MYTAHTHBI-
MHA pac1‘cmr.m~m. Knaccuueckas MOP(I)OJ]O]"HH npH
ITOM HE MOITIA AaTh OTBEThl HA HHTCPECYHOILUME
Bonpocsl. [ToaToMy Mbl HacTO 00CY A AAIN IPAHNIL]
APHMEHHMOCTH TEPMHHOB M MapajoKchl, BO3HHKA-
FOLLLHE HA CTHIKAX CMEAHBIX AMCLIMITIHH,

KysHeuosa Osta crneusaznuctom B olnactu
an(bonor[-m couseTHil, Ho otHam 161 oHa 3aMeTHaa;
«S1 MeuTal caenath MopQoIorHio PacTeHHil Takoii
e OnecTanei 1 CTPOTroH HayKoii, Kak reoMeTpHs.
A naubonee MHTEPECHBLIMM MHE MPEICTaBIAIOTCS
npobnemel Gpuinotakcucay, CrazanHas MEMOX0I0M
periinKa B AadibHeilemM CHIbHO NOBIMANA HA MOM
HAYHHLIC HHTECPCECHI. [Mocne Toro kax Tarbsaub
BanedTnHoBHE HE CTa70, § HEBOJBLHO OKa3ancs
«HacneTHHKOM» e€ HayIHOH MevThl.

Bosnukalonue BOIpPOCHl [UIA CBOETO PELICHUSA
TpeQoBaNH TOYHBLIX 3HAHMI O PACNONOKEHHH
aucthen (1. €. HeoOxoauMo ObJIO OLEHHBATE MO3H-
1HoHHY10 uudopMainio B pacrennsnx). Bnepsbie
3TO MPON3OILI0, KOT/AA HA MOMCBOH MPAKTHKE MBI,
MIPENoJIaBaTesu, Aalu CTYICHTAM 3a/laHiHE BCKPBITh
NyKOBHIY Galanthits ¢ [BYMS [BETOHOCAMH.
Boopyxugwnck kauroii H. I'. Cepebpaxosa (1952),
Mbl CAElanu MPOrHo3, rie A0MKHO ObiTh BTOpOC
COLBCTHE, anII“HOS OKa3aJacsas HECOCTOATC IbBHBIM,
M 9TO 34CTABHIIO 3aYyMAThCA! KAK YCTAHOBHTH
CTPYKTYpY mo0eroBoii cHCTeMbl pacTeHns, He
HMEA BO3ZMOKHOCTH CPaBHHTH nanum‘i BHIL C pOl-
creeHHbIMH TakcoHamu? Hawn pesynesrarsr (Uy6,
KomesHnukosa, 1999; 2000) neran B ocHOBY (panTOM-
HOT'O @HAJIH3@ — METO0/1a, BKIHYAIOLICro aKcHOMa-
THYSCKHIT (1. €. reoMeTpHUeckHii!) noaxon K crpoe-
HUIO PACTHTEIBHOIO Opranuima.

C HEKOTOPBIMH  3aiavaMu ObLIO HEBO3ZMOKHO
CHPABHTLCHA, MOICIHPY PACIOOMKCHHE OpraHos
paCTEHHﬁ [IPH IMTOMOLILH J1HCTa 6){1\1&]‘!1 N Kapan aaima.
['nnore3sl 0 MeXaHM3IMaX BO3HHKHOBEHHA NO3M-
HHOHHOH MH(MOPMAILMM B LIBETKAX MOXKHO ObIIO
OUEHHMThL TOJLKO NPH NMOMOLLH BBIMHCIHTENBLHOTO
IKCIEPHMEHTA. TaKMe IKCHEPHUMEHTBI CTANH BO3-
MOKHBI GJlﬂl"Oﬂapﬂ ITPOCKTY M0 KOMHIBIOTCPHOMY
MOJCTTHPOBAHHIO NMPOLECCOB OPraHOreHesa B UBET-
Kax, KOTopbiii umuHuuuuposan akagemnk PAH »
PACXH Koucraurun eopruesuu Cxpsadun. C 2003
ro 2003 rr. # pabotan B KaYeCTBE IKCMEPTA 110 MOP-
(onornu n GUIHONOIMH pacTeHnil B BLICOKOKBAIH-
(i)mulponaimou KOJUICKTHBE, COCTOALLIECM M3 MaTe-
MATHKOB, I'CHCTHKOB H MOJICKYJIHPHBIX Guonoron
pactrennii. Takoe MEMAMCHUNIUIMHAPHOE COTPYIIHH-
YECTBO MO3BOINIO NMONYUYHTh WHTEPECHBIE Pe3yilb-
TATh! O BO3HHKHOBEHHH MO3MLIMOHHON MHOpMaLMK
B IBCTKax, :-compmc B JIeri B OCHOBY 3aKJIHOMH-
TeABHOM rNaBhl 9TOH KHHIH,

BnaropgapHocTy

B nepeyio ouepeib MHE X0TeN0Ch Obl BRIPA3HTEL CEp-
JAeuHyo OnarosapHocTh 3aBeayiouiemy kadeapoii
dusuonorun pacteHnii GHONOIHUYECKOIO (haKyibTe-
Ta MOCKOBCKOI0 rOCyAapeTBEHHOIO YHHBEPCHTETA
umennt M. B. Jlomonocora mpodieccopy, 10KT. 6Ho.
Hayk Hropio Tlagnoenuy EpmakoBy 3a KOHCYIIb-
TalHy, NOMICPKKY M noMouts B padore, KOTOphie
OH OKa3biBajl HA MPOTHKEHHH MHOIMX €T MOoei
paboThl Ha Kadeape.

Bripamaio ry00Ky 0 MpH3HaTeTBHOCThL TEM JI10-
OAM, ¢ KOTOPBIMH B Pa3HbIe Okl Mbl BLITIOTHAIH
COBMECTHBIE MHCCNRNOBATE/ILCKHE IIPOCKThI. DTo
akan. PAH »u PACXH K.TI' Ckpsabun, akan. PAH
C. B. lectakos, aoxr. Guon. nayk T. A. Ewxosa,
Kauj. Onosn. vayk A. A, Tlenus, kana, GHOM. HAYK
E. B. Maspozaues, kani. 6uon. vayk T. B. Ky3nenosa,
kan1. Omon. nayk O. B. IOpuesa, kanu. Guon. nayk
I1. A. Bonkoea. kana. Onon. nayk A. b. lllunyHos,
A. JI. Koxesunkosa, kau. Onou. navk T. A. Baaco-
Ba, kauj1. onon. nayx O. B, Topaesa, kanu. 6mon, Hayk
E. M. Mopo3osa, M. C. Jlesuna (buonornvecknii a-
kynbTeT MI'Y nmenn M. B. JlomonocoBa), kKaHi. XuM.
nayk O. A. llynera (Llenrp bnonsxenepun PAH).

OT1nensHeIX ¢oB G1arofMapHOCTH 3aCyKHBAIOT
CO3JATENN  ANTOPHTMA MATEMATHMECKOH MOIEIH
pa3BUTHSA MepHCTEMBI 100era H COOTBETCTRY I0LIEro
rporpaMMHoro odecneveHus — COTPYIHHKH Ka-
teapm MATHC Mexannko-matematnyeckoro ga-
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xkynsrera MI'Y: akan. PAEH, noxr. (gus.-mar. nayk
B. b. Kynpssues, 10kT. pu3s.-mat. nayk B, H. Kosnos,
kaui. guz-mar. vayk 1. B. Anexcees, kana. (u3.-
mar. nayk M. B, Hocos.

C GnaroJapHOCTLEI0 MHE XOTenock Okl BCIOMHNTE
HAYYHOI0 PYKOBOAHTEN S KaHAHIATCKOI JHCCepTanm
akaz. PACXH n wn-xopp. PAH Paucy [eopruesny
By Tenko, koTopas npHHsIa aKTHBHOE U HeopMmasibHoe
YHACTHE B CTAHOBICHNH MOHX HAYYHBIX HHTEPECOB,
a rakuke yuurened: npod. O. H. Kynaesy n  xan.
Oonon. wayk T. B. JKuranoBy, KOTOphIE 3a003KNIH
yHIaMEHT MOMX 3HAHUIH 10 (PH3HONOTHH PACTEHHI,
npod, JI. U. Jlorosy u npod. P. I1. Bapsikusny, nosua-
KOMMBUIMX MeHs ¢ cueremarukoil u mopdonorueii
pacrenuit. OraensHo xorenaock Obl noGaarogapuTh
Hay4HOTO coTpyiaHnka MucTuTyta npobiem nepesavn
uHopmannn kauza, Omon. nayg M. b, bepknntanta u
wan. (us-mar. Hayk E. I Inaronesy 3a to, 410 OHM
MO3HAKOMIIM Menst co cnocobaMu (popmann3anim
3Haanii B OHONOTHYECKHX JIMCUHIUIMHAX W ILEAPO
JIeNHIINCh €O MHOH npuévamu npenogasanud. Ten-
able ciioa GIaroAapHOCTH aApecoBaHbl KOMIEKTHRY
Kaheapel KIETOUHOH (PU3HOIOTHH M HMMYHOIOIMH
Ouonornyeckoro daxynsrera MINY: goxr. Guon. Hayk
E. C. Jlobakosoii, aoxt. 6uon. nayk O. A. Topenosoii,
JI0KT. 6roa. Hayk O. B. Baynunoii u apyrum,

OrpoMHYI0 MOPalbHYIO HOJUICPKKY OKasaiu
BCE COTPYAHMKH Kadeapwl ¢usHonornn pacresmii
Ononoruveckoro (axkyasrera MI'Y: gokr. Gumon.
Hayk A. M. Hocos. nokT. 6uoll. vayk H. P. Meiiunk,
kaui. Ouon. nayk E. M. Baccapckan., kamu. Guon.
Hayk M. A. TycakoBckas, kaua. Ouoin.  Hayk
E. A. JlaByHckas u apyrie.

IMposeaéunoe Hecae0BaHHE CTAN0 BOIMOAKHBIM
Gnarofaps pacTeHnsaM, KOTOpsle M00e3H0 npenoc-
TABWIIH KOMIErH M3 PajHbIX YUPEKIACHHN: Kaujl.
onon. wayk E. B. Knoitkos, kana. Omon. Hayk
2. T Hemuenko w C. B. Kynuos (botanuueckinii
Can MTY), xaua. Owon. wnayk [ JI. MatioxiH
(Boraunuecknii Can Mockosekoit Censckoxossii-
crBeHHoi Axanemun umenu K. A. Tumupsasesa),
J0KT. Onon. wayk O. B. Mutpodanosa u T. A, To-
nybesa (Huxwurcknii Borannueckmii Canx HAH
Vkpanuer, STa), 8 TaKKe HACTHBIMH KOJUJIEKIIHOHE -
paMu: 10KT. TexH. Hayk H. B. ¥YBaposa, kau1. TexH.
Hayk B. M. lyGpos, kana. onon. Hayk I. M. lNonua-
poea, E. H. bnarosa, A. C. Porauéea n apyrue.

BaxubiM 1 npoAyKTHBHLIM ObUIO WHpOKoe 00~
CYJKJCHHE NOAYHEHHBIX pesyiasratoB ¢ akajl PAH
T. b. Bareirunoii, axkan, PAH H. A. Konuanorsim,
qi-kopp. PAH H. H. lsenésnim, N0KT. OHON. Hayk

B. b. Msanoseiv, pokr. ouon. nayk A. K. Tumonn-
HBIM, J0KT. Onon. nayk 1. J1. Coxonoseim (V ), nokr.
Onost. Hayk I A.POMaHOBBIM, JOKT. Celb.-X03. HAYK
B. A. Bprinuesim, nokt. Guon. nayx M, B. Kazaxosoii,
nokT. onon. nayk M. B. Koctnnoii, nokr. Guon. nayk
IT. 1O. Kmbua€sbim, aokT, 6noa. wayk C. A. Boars-
HbIM, JOKT. Ouon. nayk B. A, Yepémywkunoil, 10KT.
Guon. nayk E. A. Jleitnexo, kana. Guon. nayk A. A. Oc-
KONLCKMM, Kana, Ouon. nayvk A. B XKykom, kana.
Onon. nayk C.P. Maiioposnim, kana. Ouon. Hayk
A. B. llepbakosbim, kans. 6uon. nayk M. B. Pemuso-
BOI, kan 1. Onon. Hayk A. C. Beapowm, kana. 6nou. Hayx
10. E. Anekceennim, kans. 6non. vayx T. A. @énopo-
BOH, xana. Omon. nayk B. P Oununom, kana. Guon.
nayk C. M. [narosnesnim, Dr, F. Weberling, Dr. T. Stii-
zel, Dr. B. Mathew, Dr. P.Rudall, Dr. PK. Endress,
Dr.R.Eberwine, Dr. L. R. De Craene, Dr. K. Briickner,
Dr. A. Peaucelle n apyruMu KoisieraMu, B X0 KOTo-
pOro GhUIH MOJIYYEHb! LICHHbBIE PEKOMEH 1A LML

OrienbHoi G1arofapHoCTH 3aCHyKHBAKT KO-
nern 13 MOCKOBCKOTO roCY1apcTBEHHOTO Me/1arori-
ueckoro ynusepenrera nmenn B, H. Jlennna 3a nio-
N0TBOpPHOE 00CY*IIeHHe Pe3yIbTATOBR B PAMKaX CeMHU-
Hapa kadenpnl Gotanuku: J0KT. OHon. Hayk E. A. Ene-
HeBCKMid, AokT. Ouon, nayk B. I1. Bukropos, 10kt
ouon. nayk H. M. Hlopuna, jnokr. 6uon. nayk JI. E. Tar-
nyK, joxt. onon. ways E. H. Kypuenko, kant Gnom
Hayk O. b. Muxanesckas u apyrie.

Jlepxars B nosie 3peHus nyOJHKaUMK Jlaxe B
ceoeii obsacTH 10BOJILHO c10KHO. CBexuil B3risa
Ha COBPEMEH HbIE 1AHHbIC COACPKHTCA B OPHI HHAI b=
HbiX paboTax AHCCEPTAHTOR, KOTOPLIE MHE JI0BEN0CH
penien3nposath. B ¢BAIN ¢ 3THM Bhipakaio raybo-
KYIO NpPH3HATEIBHOCTD Kanjl. Onon. Hayk A. A. Cn-
HIOWIHHY. KaHjL. 6uon. Hayk M. P. AkGepiauny, Kani.
Onon. nayk B. B. MupoHoBoil, npucnasiinM ¢sou
padoThl IS OT3bIBA.

Dra MmoHorpadus ve ysiaena Osl cet Oe3 noa-
JICPKKH MOMX pOadHbIX W Onusknx. Hx ténable
HYBCTBA COrPEBAJIH BO BPeMs paboTsl U MO3BOIAIH
Apuratbes Brnepél. Bwipawkaio cepaeunyio Onaro-
napHocts Moeil jpouepn M. B. Uy6. sxene kaHa.
Gnon. nayk JI. A. Akcénosoii u matepu J1, J1. Uy6.

MHorue pe3yabTaThl ObIIH NOIYYSHE! B XOJI€ BbI-
MOJHEHHA padoT, NOICPKAHHBIX rpaHTamMi @ene-
PaJBHOrO areHTCTBa N0 HayKe H MHHOBauUuam Pd,
[TporpaMMoii MEXIHCUHILINHAPHBIX HAYYHBIX TPO-
extop MI'Y, @TII «Beaymue nayuHbie MKOILD
(1731.2003.4), PODOH (04-04-49643).

Hious 2010 2.



Masa 1

MexaHUu3Mbl BOSHUKHOBEHUSA
NO3NLMUOHHON UH(poOpMaLUKn
B npouecce pa3BuTus

1.1. MoHsTHE O NO3ULUOHHOW
UHchopmaumu

1.1.1. Mogenb TpéxuseTtHoro chnara.
BpemeHHOE OKHO KOMNETEHTHOCTH
KNEeToK K BOCNPUATHIO
WHOYUMPYIOLWEro curHana

H3yuenne OTHOCHTEIBHOTO PACTIONOKEHHA OPraHoB
AapiAeTcAa BaxHoil obmebnonoruyeckoii npobie-
Moii. TlonaTHE O NO3UIMOHHOI HH(OPMALMK, KO-
TOPOi 0OMEHHBAIOTCS I'PYIILL KIETOK B [1polecce
mopdorenesa, Gbino paspaborano B MMOpHOIOTHH
#UBOTHBIX (Bonsnepr, 1970; 1971; 1982). ITpu uc-
C/ICI0BAHHH MPOLECCa 3aKIAJKH KOHEMHOCTH B IM-
OpHoHe 1BINAEHKa OBUIO YCTAHOBJIECHO, 4TO OIM3
0a3anbHOl YacTH MOYKM KOHEYHOCTH HAXOLMTCA
rpyinna KIeToK, VIPABIAIOIAs Pa3BHTHEM Mallb-
LEB KpPbLIA, TONYHHBIIAA HA3BAHHE 3O0HbI MOJIA-
pusyiomeil  aktusroctH, 3T1A  (Wolpert, 1971;
Boabnepr, 1982). Tlpn ynaneHun 3T0il rpyninsi
KIIETOK nazibilel He BO3HMKaT. O0ny4yeHue 30HbI
NONSPH3YIOMIEH  AKTHBHOCTH  BO3PACTAIOLIHMH
JI03aMH  PaAHOAKTUBHOTO H3AYUEHHS TPHBOINT
K YMEHBIIEHHIO YHeaa nanbles. Xupyprudecknii
IKCTIEPHMEHT [10 Tepecajike BTOPOH 30HBI Noji-
PH3YIOIICH AKTHBHOCTH IPHUBEN K YBEIHYEHHIO

qucna naasues kpetia (puc. 1.1). D10 nossosunno
[PEANOAOKHTh, HTO B 30HE NONAPUYIOLIEiH aKTHB-
HOCTH Bh]pa(}aTbIBaCTCﬂ BCI.I].CC'I'BU-HH,!IYI{TOP pas-
BHTHS 112bUEB, KOHUCHTPAILHA KOTOPOTro CHYKHT
MO3HIHOHHBIM CHIHAIOM.

OG6pasno nporece nepejaadn no3uinHoHHOIo CHr-
Hana 6bLn npeacraraed Boawneprom (Wolpert, 1971:
Bonsnepr, 1970: 1982) kak andipepentinposka u3xa-
HalbBHO GCCILBCTHNX KJCTOK NnNoOoTHa (]):uu'a Ha TpH
pazinubbie nBeroBsle 30HbL Tloctynupyem, uro
kpaiinne knaeTkn daara obnagalotT QyHKUHAMH
30HBI [OAAPHIVIOWEH AKTHBHOCTH W BBIACAAIOT
BEIECTBO-HHAYKTOP, pa3lpyluatolieecs Mo sepe
Tpadcnopra. Toria B knerkax, OIumainx K 30-
HE IIUJ‘UIpH‘:I-}’Hl[Ll,Ci-i AKTHBHOCTH, KOHLCHTPALIHA
HHAYKTOpa OV/eT A0BONBHO BLICOKA, 4 B CaMBIX
VAANEHHBIX KIETKAX KOHIEHTPAIWA HHIYKTOpa
okaxkercs kpaitne Huskoii. Kaxaas knetka dara
MpH ITOM OOJAYHYNT TO3MIHOHHBI CHIHAN O TOM,
HACKOJIbKO OHA YaJieHa OT 30HbI NOASPH3YIOILCH
AKTHBHOCTH. ﬂDII}ICTHM TaKkKe, YTO CYHICCTBYIOT
[IOPOTOBbIE 3HAYMEHMs KOHUCHTPALHKM BElIeCcTBa,
ONpeaeNAloINe CHHTE3 OKPAICHHOT0 MHIMEeHTA.
I-lanprmep. CaMbIC BBICOKHE KOHLUEHTPALHH Bblibl-
BAKT CUHTE3 KPACHOIO IHIMEHTA, CPe/IHHe CHI'HA-
NMU3MPYIOT 0 HeobxoaumocTH Oelnoro nurmeHTa,
4 CAMBIC HH3KHE KOHUCHTPALIHH NO3BOJAAOT pasBiTh
CHHIOK OKpacky. Tor1a npu npesbiliieHH i HEKOTOPO-
ro 1oporoBoro 3Ha4YeHHA KOHUEHTPaNH HHIYKTO-
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NONsAPU3yIowWei
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aKTUBHOCTH
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nonapuayiowen
aKTUBHOCTH

Puc. 1.1. PacnonoxeHne nansues Ha Kpbine UbNNEHKA
A—B xonTpone; b - nepecajxa BTOpPOA 30HbLI NONAPU3YIOLEN
akTusHocTH cBOKy BEAET K 3epkanbHOMY YABOEHHUIO Habopa
nansyes; B-nepecagka BTOPO 30HbI MOMAPUIYIOWEN aKTUB-
HOCTH BEABT K M3MEHEHMIO NOPRAAKE CNEOBAHUA nanbues
(no Bonenepr, 1982)

A KoHLieHTpauus Belliectsa,
perynupyioLiero mopcorexes

[Mopor Ans BOHNKHOBEHWUA

5= Mopor ANs BO3HUKHOBEHUR
x g § Genoi okpacku
238 5 !
() L
2e& i Mognoporosoe 3Haserie:
! i CUHAA OKpacka

|

Pwuc. 1.2. Mopens TpéxuseTsoro chnara (no Bonbnepr, 1982)

pa kuetky (uiara audepenunpyrores kak Oelble,
a4 Npu NPEeBBILIEHHH BTOPOIO [OPOra KOHUEHTPa-
uuii — kak kpactwsie (puc. 1.2). B pesynsrare Ha
(Gnare 1n07OCH  PazIMMHONO 1BETA MOABIAIOTCH
B 3aBHCHMOCTH OT NO3HIMH OTHOCHTENLHO KJIETOK,
BBUIENAIONIMX BeIEcTBO-HHAYKTOp. Tlosuunonnas
unadopmaius B Moaenu TpéxuserHoro guara npo-
ABIAETCA KAK I'PAJHCHT HEKOTOPOro MOpOreHHOro
BELECTRA.

BouaBnHyTas TeopeTHYecKas MOACTb CTUMYITH-
poBana janeHeiue sKenepuMenthol. B vacrnocT,
Ob1110 BRIABJIEHO, HTO BIMAHNE 30HbI NOISPH3YIOILEH
AKTUBHOCTH MOYXKHO [ONHOCTBIO 3AMEHUTH pe-
THHOCBOH KMCIOTON — TPOAYKTOM HAaCTHUHOIO
okncaenns suramuna A (Oliver et al., 1990; Noji et
al., 1991).

Jlns 00BACHEHHA TIPOLECCOR CAMOOPraHH3ALIHH
B KMBbIX cucTemax Toiopunrom (Turing, 1952) Gwi-
na pazpaborana TeOpETHUSCKAd MOAEIb, B KOTOPOH
MHIUOUTOP M MHAYKTOP, B3aHMOACHCTBYS MEw1y
coDOi, OnpeaeHAT MO3HIHOHHYIO HHOPMAIHIO
B npouecce Moporenesa. Ita obuias 1s pacTeHHii
H KHBOTHLIX TeopHs Oblia BHOcAeAcTBHYM dopabo-
Tana Meitnxaparom (Meinhardt. 1996).

B wacrHocTH, Ans pereHepaluy ruipsl Oblia
npeaaokena mojpens (Forman, Javois. 1999)
¢ JIBYMS NPOTHBOMOMOMKHO JICACTBYIONIMMH  Be-
ecTBaMi: HHAYKTOPOM H HHrudutopom ofpaszo-
BaHMs ronossl. [locTynupoBaHo. 4TO TI'ONOBHOH
KOHEILL Tella BelaenseT 00a 5TH BEleCTBa. HO OHH
00J1a1aK0T PasinyuHol YCTOHUHBOCTBIO! HHIHOHTOP
paspyuiaercs oueHb GLICTPO, 8 HHAYKTOP ocTagéres
B KJICTKAX JKHBOTHOTO A0CTaTOMHO jloaro. [Ipn yTpa-
Te TOMOBbI KOHIEHTPALHA HHTHOHTOpA 10CTATOMHO
ObICTPO MajsaeT, a KOHIEHTPAIUS OCTABLIErOCs HH-
JIYKTOPA rOJ0BbI OKA3biBAETCS CAMOi BBICOKOI 0KO-
710 TOJOBHOIO KOHUIA, YTO MO3BONSET COXPAHHTH
MPEKHION NOIAPHOCTL M PETeHePHPOBATE HEI0CTA-
FOLIYIO 4acTh OpraiusMa,

B cinyuae pereHepalmn MOAOIIBHI JEiicTBYeT
Apyras napa BeulecTB — ObICTPO pa3pyllalolLHiica
MHTHONTOP W 0JT0 COXPAHAIOUIMIICA HWHIYKTOP
obpasoBanns ctonsl, TIpH MOUKOBAHHN B CEPEILUHE
TENA )KMBOTHOIO CO3AAETCH 1OCTATOMHO HH3KAA KOH-
HEeHTpauHa Kak HHrHOHTopa 00pa3oBaHis roJioBkl,
TaK # HHrHOUTOpa 00paszoraHus noaouwss. B 10 xke
camoe BpeMs KOHLEHTpaums 000MX MHIYKTOPOB
OK@3bIBAETCH JOCTATOMHO BBRICOKOI B CHIY OYCHB
MEJUICHHOTO Pa3pyuIeHMs M0 MEpe TPAaHCIopTa.
Tonkko B 9TOM ciyuae oOpalyercs HOBbI monun
¢ coDCTREHHOI FO0BOIl 1 MOAOMIBOI.
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Vaanocs nmaeHTHOHIHPOBaTL BCE HETHIPE Be-
HIECTBA, TEOPETHYCCKH NPEACKA3AHHLIC B MOJICIH
(Galliot, 2005). HocurensMu 1no3MIHOHHOTO CHT-
HaJla Obl/IM HEPBHBIE KJCTKH MHIPHI, @ HHTHOHTOPBI
W MHIYKTOPB — 9T0 Hebonkime Oenku, KoTophie
o0na/1am npeicka3laHHbIMK B MOJIENIN CBOHCTBAMHE.
B uwactHOCTH, HHrHOHTOPH! ACHCTBHTENBHO OKa3a-
JIUCH MEHee YCTOHYHBBIMK # OLICTPO paipyluaiuch
MPH YAJCHHN FOJOBbI (HITH 1100UIBLI).

Takum 0DpasoM, MOKHO YTBEPKIATh, UTO pa3-
BUTHE M pereHepalis OpraHor y JKHBbIX 00BEKTOR
CBA3AHBI C B3aHMHBIM IPOCTPAHCTBEHHBIM PACTIONO-
AKCHHCM pasHbIX FPYII KJIETOR, BhLACAAOLLHX CHI'-
HANILHbIE BELICCTRA, Perynpyioume MopioreHes,

Hsyuenne obpazosanns nabopa Koctell Kphlia
NTHIL B TTPOKCHMA/IBHO-AMCTANBHOM HATIPABIACHUH
TPHBEJIO K IHIIOTE3e BPEMeHHOrO OKHA KOMIIeTeHT-
HOCTH, HI'PAKOLLET0, HAPALY C NPOCTPAHCTBEHHLIMH
daxropami, BAKHYIO POk B COZAAHUN MO3ULHOHHOT
uHpopmatnn. Ha nopepxHocTH 3a4aTka KOHEHHOC-
TH BOBHHKACT IPYNINA ACAAUIHXCH KIETOK — anHKaib-
Hblil rpedeHb. TTepBbIME H3 30HBI AKTHBHbLIX Jle/IeHHi
BRIXOJUAT KJIETKH, (POPMUPYHOLLHE 111€H0, BTOPhIMH —
npeianjeube, fAajzee — OyAyILUE KICTKH 3aNACTbA,
HACTH | tpanaur naaeuen. Bosgeiicrene paano-
AKTHBHBIM M3JIYMEHMEM HA anukaibHblii rpeGenb
MPUBOAHT K TOMY, MTO 4HacTh KJIETOK norndaet.
annKajabHbI rpedensb 10IKeH NOTPATHThL KaKkoe-To
Bpemsa Ha peredepanuio. ITpu mMassix ao3zax smGpu-
OHBI HE PA3BHBAJIM M40, [PH YBEIHUYCHHH [03b
Hcyesano npeariense u 1. A, (Boasnepr, 1982).

TTo-BnauMoMy, CHIHANOM LI 0DpazoBaH s vac-
Tel cKeneTa B onpenenénnoii nocae 0BaTenbHOCTH
CIIYZKHT BPEM# BIX04 KJETOK H3 30HbI alTHKAJIbHO-
ro rpeérs (puc. 1.4).

[Mony4eHHble  SKCHEPHMEHTANbHBIC  JaHHbIE
NMpHBEIH HCCIe0BATENCH K IHIoTese o TOM, 4MTO
no3uiontas uadopMaius Moxket ObITH co3uaHa
33 Cu€T BpeMeHH MpeObLIBAHUA KIETOK B aKTHBHO
nensmeiics soue. B MoMeHT Havana GpopMHpOBAHIA
KAKoro-nndo opraHa BKJIKOYAKOTCS «BHYTPEHHHE
HacCkl», ONPEISIAOULINE BOIMOKHOCTh CO3IaHA TOM
HIITH HHOH CTPYKTYphL. DTO BpeMs B HOPME NPAMO
KOPpeIHpPYeT ¢ PacCTOSHHEM OT JaHHOH IpyIinb
KIIETOK JI0 AKTHBHO AENsAIErocs [HeHTpa.

PaspaGoTrantbie B 3MOPHOJIONHH AKHBOTHBIX KOH-
HENUHH O MO3NUHOHHOM CHI'HAJNE H 0 BPEMEHHOM
HHTEpBalle KOMIIETeHTHOCTH KaeTok (developmental
time window) MOKHO MCHONbL30BaTH B (PH3NOJIO-
THH pacTeHuil npH MOACJHPOBAHNH ITPOILECCOB
smopdorenesa.

4 KoHuexTpauua A KoHuexTpauus
WHaykTopal — MupykTopa/—
WHruburopa Mrrnburopa
NOAOLLBbI ronoBbI
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Puc. 1.3. PereHepauus ruapsl B COOTBETCTBUM C MOAEH
nHpyKTopa /uHrnbutopa. Pucyrok ruapel niobesHo npeaocTas-
nex © A, B. Pacckasosoi

Puc. 1.4. Y aapoapiwa UbINNEHKE COKPaLUEHWE BPEMEHM
npebbiBaHKA B 30HE aNWKaNLHOrO rpebHA BeAET K yMeHbwe-
Hu yucna kocten (A). Mepecagka Gonee Monoawix KneTok
Ha pa3puBaoILYIOCA KOHEYHOCTS (B) NPUBOANT K YBENUYEHMIO
yvcna kocten (no Bonenepr, 1982)
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1.1.2. NpuMeHeHWe KOHLENUMK
NO3NLUMOHHON MH(POPMaLUK
K npoueccam gudepeHUnpOBKM
y pacTeHun

Haunnas ¢ 1990-x ronos B paborax, nMOCBAILIEHHBIX
OHOIOrHK Pa3BHTHA pacTeHnil, Bed vanle nosBasioTCs
MOJIEJIH, HMCHOMB3YIOMNE KOHLENTYILHBIN annapar,
CBA3AHHBLI ¢ Mo3uIMOHHOI HHpopMmatmeil. B dokyce
ITUX UCCIROBAHUH HAXOIMTCH MOJ/ILHBIH 00beKT
Arabidopsts thaliana (L.) Heynh.

Omsa U3 nepBeIX MozeneH, MpUMeHSIoAs nien
06 unaykrope-uarubuTOpe MopdoreHeT HUeCKHx
MPOLECCOB M BPEMEHHOM OKHE KOMIMETEHTHOCTH
kinetok K auddepenunponke, kacanace obpaszosa-
HUS TPHXOMOB Ha NOBEpXHOCTH AneTta. B npouecce
audpepeHMPOBKH IPOMCXOANT NOAUTIION IH3ALNA
HﬁKOTOpblx KACTOK ')I'IHHCPMHC&, pacnoﬂomenumx
HA ONPENCNCHHOM PACCTOSHMM JAPYI OT apyra.
Ha mnawanbHOM Orane Iujaopelyiikainmus npo-
HeXOANT Tpwkbl, coaepxanne JHK nocturaer
l6¢c, a pa3smepsl TpHx0OJacTa CYILECTBEHHO BO3-
pacrator (Hillscamp et al., 1994). [Tocne 3roro na-
HUHACTCH HOJlﬂthlﬁ ]JOCT H Hﬂ[}() nepememaerca
H3 GasanbHOll B anuKanbHyio wacth Kiaertku. Oi-
HOBPEMEHHO NPOHCXOANT emé OHa perinKallns,
HE COIMPOBOKAAIOMIAACH KIETOMHBIM JIeTIeHHEM
(32¢). MNonoxenue gapa crabUiIN3HpyeTCs ¢ MOMO-

HiLI0 UHTOCKEneTa B ANHKaNBHOH HacTH, nocne
yero HaumHaercs 00pa3oOBaHUE NPOKCHMAINLHOMH
M IHCTANBHON BeTouek Tpuxoma. lanee aucranb-
Has BeTouka BeTBuTCA emé pa3 (Bele MecTa
[EPROTO pa3BeTRACHHA) U DJaro/laps HOBLIM CI0SAM
HEJJHON03b! KJIETOYHAA CTeHKA BOJIOCKA CTAHOBHT-
ca k€cTroil. baunznewamme knerkn GoOpMUPYIOT
«IOJICTABKY» BOJIOCKA, PACTATMBAACH TAK, 4TOOHI
JIONONHHTENBHO NPHIOAHATE OCHOBAHUE TPUXOMA
HaJl OBEPXHOCTHIO AmuepMuca. Mexay cocennm-
Mt BOJtOCKamu obszatenwHo aupdepenumpyoTes
OOBIYHBIC KICTKH HAEPMHCA.

Ouprny  m3  nepebiX  Obll  OXapakTEPH3OBAH
myrant glabra 1 (g/ 1), KOTOPBIH NONHOCTHIO JHILEH
TPHXOMOB Ha nosepxuoct aucra (Oppenheimer et
al.. 1991). B 3peanix aucteax sxcrpeccns GL 1 Obina
COCpeAoTOUeHa B MPUIHCTHHKAX, COCTABICHHRIX H3
8—12 KJETOK, HAXOAALIMXCA B OCHOBAHWM JIHCTA.
Cuavana [penoaarain, 410 HHAYKTHBHBbII (bax-
TOP NEpPeMeLaeTes U3 NPHANCTHUKOB B 3MMaep-
Muc, BbisbiBas anddepenunposky. Onnako Oonee
noApobHOE H3yueHHEe NATTEPHA IKCITPECCHH MT03BO-
JIMJI0 YCTAHOBMTD, HTO B MOJOIOM ITPHMOPAMM I'eH
GL 1 akTvBeH BO BCEM [IPOCTPAHCTBE JIMCTA, Jaliee
AKTHBHOCTb oﬁnapymunae"rcx TMILBKO B 633&J1bH0ﬁ
yacTH, rae uaér odpasoBaHue HOBOTO KIETOUHOTO
matepHana, GOpMHPYIONIETo AHCT. DNMNICPMATbHbIC
KAeTKH, pacnonokeHHble OiniKe K anekcy Jaucra,
MepBLIMH NOKHIAKT 30HY 3KcnpeccHn resa GL |,

- ~
3HacpeaynnuKayua Murpauus WHnymayms
70 16¢: rexbl Afpa: rembl NOKanbHOro pocTa,
GLABRA1 GLABRA 2 MUrpauma aapa:
SIAMESE GLABRA3 red GLABRA 2
KAKTUS
RASAFARI
AHpao-
pegynnukauus
- Ao 32¢
puyHoe _ f‘lepamuo& Crabunnaayws
BETBINEHWE: BeTBNEeHNE: uuToCKeneTa:
red STACHEL ~ red ZWISCHEL res STICHEL
\& =

Puc. 1.5. Cxema obpasosanwa Tpuxama y Arabidops/s thaliana (no Hilscamp et al., 1994). Yka3aubl OCHOBHBIE 3Tank! U reHHeIe
NOKYCbI, KOHTPONMPYKILLME COOTBETCTBYIOWMA 3Tan AuddeperLrpoBxm
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H HMEHHO TaM 00HApYKHBAWTCH TPHUX0OIACTHI,
Haubonee Nanexko NPOABHHYBLIMECH [0 NYTH
JuB(epeHIHPOBKH, TOTAA KAk 3HACPMAaibHbIC
KJETKH, TOJbKO Havaswue anddepenuuporky,
HAXOAATCA PAJAOM ¢ 30HO# axcnpeceun GL 1, 1. e.
HepasHo nokuuynu e€. C npexpaunienuem pocra
aMeTa akTuBHOCTH rena GL 1 orpanuumeaercs
APHIAMCTHHKAMM.

Takum oOpasom, HHAYKHHOHHBIH CHIHAJL, pery-
aupyemslii resom GL 1, cozpaer B npocTpancTse
H BpeMeHH onpenenéHHoe okHO. TOJBKO KIASTKH,
OKa3aBlIMECcs B HYKHOEC BpeMA B ONpElesEHHOM
YaCTH JIMCTa MOTYT BCTYHUTH Ha nyTh auddepen-
LHPOBKH TPHUXOMOB.

Tpumeuarensio, 4ro Obll Takwe oOHApYHEH
MYTaHT peduced trichome pumber (rin), y kotoporo
obniee YMCII0O TPUXOMOB Ha TOBEPXHOCTH JIHCTA
MEHbLIe, YeM Yy pacteHnit amkoro thna (Larkin et
al., 1998). TTpuunna okasanace B TOM, 4TO y MyTaHTa
ObIJI0 YMEHBIIEHO BPEMEHHOE OKHO, KOIJa KIIeTKH
MOIZIN BOCTIPHHSATD MHJLY LLUPYIOIIHIE CHTHAN 0 Jind-
(hepeHIpoBKe BOIOCKOB.

DKTONHYECKAA IKCTIPLCCHA BIreHHO-HHKEHEPHOI
KOHCTpYKLmu p35S CaMV:: GL | He Bbi3biBaza npe-
BpﬂllLBHHSI Ka}K,ﬂ,Oﬁ KJICTKH ‘Hl}!;l.epMHCEl B BOJIOCOK.
BhIIO CAenano npeanoaokeHe, 1ro rpuxodiacr,
¢lBa BCTYNHMB Ha NyTh An(depeHimpoBkH, Bblie-
JISCT MHIHOMTOP. NPenATCTBYONHIT BOIHHKHOBE-
HHIO OYEpelHOr0 BOJIOCKA B HENOCPeACTBEHHO

Gansoctn.  Hosbie  TpHXOOAaCTBHI  NOABIAIOTCA
TONBLKO NPH YCIOBHH, MTO OHH HE HAXOAATCH B
30He MHIHONPYIONEro JeiicTBUA JAPYIHX KIETOK,
WIYHIHX N0 TOMY 3Ke nyTtH auddepenunposkn
(Szymanski, Marks, 1998). Dra Monens nosicuser,
MOYEMY BOJIOCKH B HOPME HUKOI/1a HE PacnonaraT-
CA B PAMOM KOHTAKTE APYT € APYIOM.

Tem He MeHee yaan0Ch NOAYYHTh JOMUHAHTHY IO
myrtaunio Tryptichon (Try), opno u3 npossaeHuni
KOTOpoii — o0pasoBanue IJIOTHBIX KIACTEPOR
M3 TPHXOMORB (B uucie IPYrHX HapyuieHuid —
YBEJIHUYEHHE YPOBHA TUIOMAHOCTH KJIETOK M KOp-
PEAUPYIONIEE ¢ HUM YBEIHYEHNE CTEHCHH PA3BET-
BIACHHOCTH BOnocka). B wopme rew TRY. no-pu-
JUMOMY, OTBEHaeT 3a HHrMOMpoBaHHe pasBUTHA
BOJIOCKA B D/MKHEM pajuyce JeHCTBUS — B TPHXO-
MBI TIPEBPALAKOTCS TOIBLKO Te€ KIETKH, KOTOphle
B HOpDME J0IKHBI  COPMHPOBATH MNOACTABKY
ans sonocka (Hilscamp et al,, 1994; 1999). Dro
NPEANOIOKEHHE NOATBEpK aercs HabIoASHHAME
3@ HHIAYILHPOBAHHBIMI I'EHETHYECKHMH XHMEPAMH,
y KOTOPBIX HACTh KJIETOK MEpHCTEMbl HECET MyTa-
LIHH, TIPHBOASLIHE K (POPMHPOBAHHK) [TPOCTHIX BO-
s0ckoB Oe3 pasBeTBiIeHHIl (OAMH H3 MEXaHH3MOB —
PeryNsATHBHOEC CHHIKCHHE YPOBHA IUIOM/HOCTH
B Tpuxobnacre). Ha done myrauuu Try Ha rpanu-
e MENKIY CeKTOpPaMH ¢ Pa3BeTBIEHHBIMN M IPO-
CTBIMH BOMOCKAMH BO3ZHHKAKT KJIACTEPhl, B COC-
TAB KOTOPBIX BXOAAT M TE, M JAPYIHE BOJOCKH.

P N
MopdoreHes
e
WupykTop
| . WHruburop
R— . :I = _—.' = i
GLABRA1  rroaioligen GLABRA - | -
(176) 3oHa | 3oxa
” nofaBnexus i i nopaBneHnn
GLAfTRA 1 Mop'q;orel-'les
TRYPTICHON
- A

Puc. 1.6. Cxema BaaumoaencTeus Mexay MHAYKTOpoM v nHmmButopom npu obpa3sosanmm Tpuxobnactos ka nucte y Arabidopsis
(no Hillscamp et al,, 1999). TeHHble NOKYCLI, AKTUBMPYIOWWE PA3BUTHE TPUXOMOB, NOK33aHLI KPACcHLIM, MOABWKHLIA MHIMBUTOP
TRYPTICHON (TRY) v ero noaasnstowee aencrene 0603Ha4eHbl CHHAM UBETOM
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Pwuc. 1.7. PopmupoBaHne AByx THNOB TEPMUHATbHBIX NPOBO-
AnLux ny4kos B nucre (no lfamanen, 2004). XKenteim 0boanaqeH
KCUNEMHLIA NONKC, 38NEHBIM — (NOIMHBIA

Dro oznaqaer, 4ro uHrubupyowmii gaxrop, na-
xoasuuiics noj kourponem rena TRY, crniocoben
MepemMeniaThes MeA/]AY KICTKaMH HEe3aBHCHMO
OT HX TEHETHHECKOH MPHPOAbL, YTO M03BOJASET HH-
TErpUpoBaTh MEXaHU3IMbl, peryaupytouine audde-
PEHUHPOBKY, HA YPOBHE LIEIOI0 OpraHa HesasHCH-
MO OT MPOMCXOKACHHS KNETOK, N0 TEM WIH HHBIM
npuauHamM nonmasmuM B ero cocrtas (Hillscamp
et al., 1994).

Kax BuaHo w3 npueeiéHHOro npumepa, B rpi-
JOKEHHUH K PACTEHMAM KOHLEHLUHSA NNOZHLUMOHHOIN
HHd!OpMaL'I.HH OKaszallaCb J0CTATOMHO II0A0TBOP-
HOil. OHAa CTHMYJIMPYET IKCIEPHMEHTANbHLIE HC-
cneoBanni.  AHAJOIHYHBIE MOJCIH PEryasiHH
KnerouHoil auddepeHnupoBkH  ceifyac aKTHBHO
paspabaThiBalOTCH [ KIETOK HHHUHANEH TKaHel
KOPHA M NMOKOSLIErocs HeHTpa, auddepen inpoBkn
KOPHEBBIX BOJIOCKOR, ANMMKaAbLHOM MEPHCTEMBI 10~
Gera u 1. 1. (Scheres, Benfey, 1999).

BaaumoneiicTBie MHIYKTOpA, ACHCTBYIOIIETO
HA KOPOTKHX JAMCTAHIMAX, H HHTHOHTOpA, cnocol-
HOro npeoaonets OOoNnbilHe PaccTOSHHA, CEeroiHs
paccMaTpHBAKOT KakK YHHMBEPCAbHbI MeXaHH3M
oOMeHa nOo3HIHOHHOI  MH(pOpMalmeil, KoTOpbIi
BAXKEH JUIA CO3AaHHA ONPeacaéHHBIX NPOCTPaHe-
TBEHHBIX NATTEPHOB Yy KHBOTHHIX M Y PACTEHHI.
[MokaszaHo, 4To Oiaroaaps 3TOMy MEXaHH3My MOTYT
BOSHHKATh KaK CIHPAJILHOE, TAK M MYTOBUATOE
nucropacnonoxenne (Meinhardt, 1996).

JlokaneHbiil 0GMeH no3uMIMOHHOIT HH(OpMaL e
W JajbHeinas CnenHain3aius KIeToK Ha BHINOJ-
HEHHW ornpefeéHubiXx QyHKIUHI 4acTo NpHBOAHT

K CIJUlelp{)B‘dHHK) XAPAKTCPHBIX AHATOMHYCCKHX
CTPYKTYP.

B kauecTBe npumepa rpynr KIeToK ¢ peryisp-
HBIM COCTABOM H NPOCTPAHCTBEHHOIT OpraHm3alHeH
MOJKHO NPHBECTH YCTHHUHBIE KOMILICKCHL, COCTOA-
IHE W3 3aMBIKAIOIMMX KJICTOK M CONMPOBOMIAIOLINX
ux knerok. Ha _Zrabidopsis nokasaso, 4to  Mmepuc-
TEMOHJIbL, PACIIONIOKEHHBIC PHIOM JpYI ¢ JAPYI'OM,
HHKOTA He GOpMHUPYIOT 3aMBIKAIOIIHE KICTKH YCThb-
HiL B npamom koutakte, YroGel aroro mibexarhs,
B MEPHCTEMONIAX HEPABHOE JIeJICHHE MPOMCXOANT TaK,
HTO HHUIIHAIN 3aMBIKAIOIINX KJIETOK OKa3hiBarTCs
M30/IMPOBAHHBIMH JPYI OT JPYyra CONpPOBOAIAIONIN-
mu iaerkamu (Nadeau, Sack, 2002; Serna et al., 2002).
OueB/IHO, B NPOIIECCE PAIBUTHA MINICPMHCA MEPH-
cTeMom/Ibl ODOMEHHBAIOTCH MO3MIMOHHON MHpOpMa-
Mei O pacnosoweHnH OYAYNIHX YCTBHUYHBIX [I1eei.
MOKHO NpeAnoNoKNTs, 4TO pasHooDpasue THIIOB
YCThHUHBIX aNnaparos oOBACHsCTCH pasiiHuHsiMH B
MEeXaHH3IMaX (POPMUPOBAHMS THIEPMHCA, CBA3AHHEI-
MH C AKTHBHOCTBIO TEX WIIH HHBIX IPYII JCAAIMXCH
KJCTOK, (POPMUPYIOIIHX JIHCT.

JIpyTuM NpHMeEpoOM MOryT CAYKHThL TEPMHUHAb-
HbIE AHWJIKH JIHCTA, B KOTOPbIX KJETKH TECHO B3aM-
MOCBA3AHBI APYTr € ApyroM (yHKuusmMu (POTOCHH-
TE32, 3arpys3KH (GIoIMBl H pasrpys3kH Kewiemsl. FIx
AHATOMMYECKOE CTPOCHHE OTPAKAET PAZTHUHYIO
(u3HONOrHYeCKYIO crienranusanuio kaetok. [Mo-
Ka3aHo, 4TO HMCI0 KJISTOK, HX B3aUMHOE TM0JI0-
AEHUE M THIT KOHTAKTOB MEKIY HUMM KOppelupy-
T € 3KOJIOTHYECKHMH  YCJIOBHAMH, TAKCOHOM H
Ku3nenHoil opmoii pactenns (Tamaneii, 2004).
Ho nna npasuiabHoOro popMHPOBAHHA HTHX KOMII-
JIEKCOB KJETOK B TNPOLECce pasBUTHI HE0OXOanM
obmen nosuuroHHON uHbopMmauueiil. DToT 00MeH
OTpakaercs B CTPOroil NPOCTPaHCTBEHHOI opra-
HH3ALHUH HCPABHBIX KICTOYMHBIN ,L{C..'IE}IHﬁ o Mepe
passuTHA NpoBoasero nyqka (puc. 1.7).

[TpeanonaraioT, 4TO W3MEHEHHE BBIMOIHAEMBIX
(yHKuMi B Mpolecce pasBHTHA NMPHUBOIHT K mepe-
CTPOIiKaM XapaKTepPHbIX aHATOMHYECKHUX KOMIIICK-
coB KknetoK. B nocnenuee spems paspadarbiBaeTcs
TeopeTutieckasn 6a3a JUl MOCTPOCHMA TPEXMEPHBIX
MojieIell aHATOMHYECKHX NIACTOR TKaHEil, no3ro-
NAOMAA 10 CIENHATHIANNN KISTOK U HX HAarpy3ke
IIPEIICKA3aTh BO3MOMKHBIC THIIb] AHATOMHYECKOH
CTPYKTYPBL. DTOT NOAX0] B MEAHIIMHE MOKET HMETh
BAJKHOC NPAKTHYCCKOE 3HAUCHHE JUIA JIHATHOCTHKH
PaKOBBIX ONYXOJCH, B KOTOPhIX (hu3HONOrHUCCKas
CHeUHANH3ANA  KIETOK BO MHOIOM yTpaiyeHa
(Casocrbanos, 2005).
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1.1.3. MoTOKM ayKCMHOB Kak MCTOYHMK
NO3ULUMOHHOW MHCpOPMaLIUK

Onpunm 13 BaKHEHITHX PerynsTopHLIX (aKTOPOB,
ONpPEIeIIOMHUX  MOHIHOHHYIO  MHDOPMALIHIO
B Tpolecce passBHTHS Pa3sHOODPasHbIX CTPYKTYP
PACTHTENLHOIO OPrafu3Ma, ABIACTCH HAIPABICHHE
H MHTEHCHBHOCTL NoTOKa aykemuos. Kak ofuee
NPaBHIO MOMKHO OTMETHTBL, YTO BAOJL BeKTOpa
MOTOKA AyKCHHOB B npotecce anpdepennposkn
MOABIAIOTCH CHSUNANHHPOBAHHEBIE TKAHH, Onpeje-
NSIOUHE AAJIBHUE TPAHCIIOPTHBIE OTOKH BEUIECTR
B PACTCHMH,

TTonsipHBIi TPAHCHIOPT ayKCHHA OrNpeiensercs
TpaHCMeOPaHHBIMH  KOMITICKCaMHK, oDecnednpalo-
MMM MACCHBHBII BXOJ1L M aKTHBHBIH BBIXOJL ayKCH-
Ha M3 KIeTOoK. TnaBHele (PYHKUMOHANLHBIE DesIKH,
YHACTBYHIIME B TPAHCHIOPTE AyKCHHA, BIEpBbie Obl-
1M oxapakTepusoBansl y _4rabrdopsis.

benkoM, obecneunBaloUMM ACCHBHBIIT BXO
aykcuna (influx carrier), okaszanca NpoayKkT rema
AUX 1. Mytant aux 1 ¢ napymeHueM QyHKuMH
31oro Oesnka Obil oTo0paH 1o CHUKEHHOH (u-
3HOJOrHYECKOH  peakllMM  Ha  BHICOKHE  Jl03bl
ayxcunos (Bennett et al., 1996; Marschant et al.,
2002). MyrantHpie pactenust OblIH CHIILHO pa3Ber-
BICHHBIMI (B PE3yAbTaTe CHHIKEHHOIO aNMHKAIBHOTO
JIOMHHHPOBaHHA), MeHBIIH BbICOTH (H3-3a craboro
pacTaxenus kierok). OnHako Gas0Bbie [MPOrpaMMbl
Mopdorenesa He ObLIH HapylueHs!: (HIIOTAKCHC
y MYTauToB auwx 1 Obul odepennbiM, a OOKOBbIC
no0ery pa3BHBAIHCE B NMA3YXaxX JIHCTHER.

bBonee BaKHBLIM /1 NpoUEccoB Mopdorenesa
okaszancs Genok PIN 1, oTBeTCTBEHHBIH 32 aKTHB-
HBIH TpaHCnopT aykeHua us kiaerku. Kak nokasanu
IKCMEPHMEHTHI ¢ PagnoakTHBHO Medennoit MYK,
B Cllyvae MyTaitu pin | CKOPOCTh TPAHCHOPTA Ay K-
CHHA OKa3sbiBaeTes B 25 pas Hivke, ueM y pacteHnii
JIMKOTO THIA. Y MYTaHTOB pin 1 NPOMCXOIAAT 3HATH-
TENbHEIC HAPYIICHHS B MporpaMMax MopdioreHesa:
H3MEHsSeTCs YHCI0 ceMfnoneil, po3eTouHble dHc-
ThH CIHBAIOTCA JPYI C JIPYTOM M HHOTJA HECYT He-
CKOJIbKO [IABHbIX JKHJIOK, JIHCTOBbIC IJIACTHHKH CTa-
HOBSATCH HEPEryJIAPHO-IONACTHLIMI, & B BEPXHHE
JIHCThA MOJHOCTBIO OTCYTCTBYIOT, 0obpasyercs no-
xokas Ha OyJaBKy ocesas CTPYKTYpa — Tak Ha3bl-
BaeMblii «pin» (Reinchardt et al., 2000).

bonbmnHerso Genornnnuecknx phpexros my-
Tauuu pin 1 MOXKHO NONy4nTh pH 06padoTtke 06bIy-
HBIX pacTeHuit HHrHOHTOpaMH TPAHCIOPTa ayKeH-
HoB. Tak, Hanpumep, y Brassica juncea L. nobas-

nenue Hadrrridranamoroii kucnore (HOK) Bbi3bi-
BACT B KYJILTYPE 772 w2270 00pazoBanue MOPHON 108
C M3MEHCHHBIM YHCIOM CEeMAI0ACH: OT OAHOH J10
mectn (Liu et al., 1993).

TMonyueHne MOHOKIIOHAILHBIX aHTHTE K Benkam
AUX | n PIN 1 (Vernoux et al., 2000) nossonnsio
CY/IMTH O TTPOCTPAHCTBEHHON OPraHu3aLny NOTOKOB
aykenHa. OnHAKO 97T TeXHMKA HE JaeT BO3IMOXKHOC-
TH OUEHHTh HHTCHCHBHOCTH [OTOKA, TNOCKOIbKY
oba Oenka HAXOAATCH N CIOKHBIM QH3NOIOrHYec-
KuM KoHTpOsieM. Hanpumep, B coctase KoMIlIeKca
¢ Oenkom PIN 1 obnapyxena H®K-cpasznisatomas
peryasTopHas cyObeanHuIa, KOTOpas B HEKOTOPbIX
CAYHAsX MOKET PEeIKo MEHATH AKTHBHOCTH ITOro
MEPEHOCA IO KOMITJICKCA,

Ha faHHbii MOMEHT BhIABJICHO HeBOIBIIOE TE¢H-
HOe ceMmelicTBO, IeHkl KOTOPOTo TakikKe OTBeHalT
338 AKTHUBHBIH TPAHCIIOPT AyKCHHA, OJHAKO HX JKC-
npeccm] :I'IPOHC)(OI],HT B CI]ELLHEI.’]H.’!HPOB&HHI:IK
rpynmnax kierok (Peer et al., 2004), [pn sopdorene-
3¢, MO-BHAMMOMY, MPOMCXOAHT CaMoOOprasuiaima
norokos aykcusa. Jlas aupdepeHunposky nposo-
Jifei cHcTeMbl B JIMCTOBOM acTHHKe Oblna npej-
JI0KEHA CACHYIOUAs IMI0TEe3a KaHaJn3alMn noTo-
kop aykcuna (Sachs, 1991) B nauanbHblii MOMEHT
MOTOK AyKCHHA T PSjaM  KIAETOK TNPOHCXOJMT
croxacTnyeckn (puc. 1.8). B cnny cnyuaiioii no-
KaTbHOH HEPARHONEHHOCTH KJIETOK OJIMH H3 PAIOB

Puc. 1.8. Cxema camoopraHn3aynu noToka aykcuHa npu
UHWLMALWK (hOPMUPOBAHUA NPOBOASLWEN CUCTEMEl nuCTa
(no Sachs, 1991)
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Puc. 1.9, ®otorpacus nucTa xuMepHoro pactenus Ficus
elastica Roxb. ex Horn. cv. ‘Tricolor’. Ctpenkamu nokasaua
WUNKa, NPOXOAALWAR Yepes reHETUHECKU Pa3HOPOAHBIE TKAHU

HAYMHACT TPAHCHIOPTHPOBATh aYKCHHEI aKTHBHEE,
HeM COCEAHHE KIACTKH. B pc3yﬂbTaTc CMeHIEHNA
HNYK-tpancnoprupyrounx 6enkos coceHue Kier-
KH TEpPeHanpapJAioT CBOH ayKCHHBI K CHOHTAHHO
BO3HHKINEMY TMOTOKY, JOMOJHHTEIBHO YCHJIHBaA
ero. B KOHeYHOM HTOre YycTaHaBiHBaeTCs cra-
OMJIbHBIIL NOTOK ayKCHHa €O CBOMM «DacceilHOMY,
OXBATHIBAIHM  OyaAylLyK  (YHKIMOHAILHYIO
FPYIIY KICTOK, 06CHYKHBAKNLYIO TOT JIOKAIbHbI
TPAHCHOPTHRIET MOTOK JPYTHX BEHIECTB, KOTOPbIii
BO3HHKHET nocie audepeHnpoOBKH MPOBOASIINK
3/1IEMEHTOR BJIOJIb «PYyCay» ay KCHHOBOIO NOTOKA.

OTcrosa MoK HO CIEJIAT b BAKH b1 TEOPETHUYECKH I
BbIBOA, 4TO 611&['0}13])5[ JOMHHHPYIOIIEMY NOTOKY
AYKCHHOB HOBBIC KHIKH He MoryT anddepenun-
poBaThed B HenocpeicTBenHoil Onusoctu. Tlnotr-
HOCTb M MPOCTPAHCTBEHHOE PACTONOKEHHE KIITOK
H4 TIOBEPXHOCTH JIMCTA OOJKHBI  ONPEaeIaThes
pasmepamu 1 obuieil koudurypauneil «bacceiina»
OGCJIY}KIIBaI{)LH]IK KACTOK, HANMPABISIIOLUIHX aYKCHH
B 00ILIEe «pyCioN.

D10 NoATREpHIaeTea HAONIOACHHAMH 32 JTHCTh-
SIMH XHMEPHBIX PACTeHHIl, COCTARICHHBIMU M3 Te-
HETHYECKH Pa3HOPOIAHLIX KiaeTok. JKuiku 3peno-
ro JMCcTa CBOOOAHO [MEPECEeKat0T rpaHiilbl MEWKILY
GCJ'II:IMH H 3eaEHBIMH KICTKaMH, 4 HX [UJIOTHOCThL
HE 3aBHCHT OT CNOCODHOCTH KJIETOK K HOPMAJIbHOMY
(dotocunTesy (puc. 1.9). Mosznumonnan nabOpMAINS
B BHJIEC €IIMHOII CETH IOTOKOB ayKCHHOB 1o AH(de-
PEHLIMPYHOLEMYCS JIHCTY TI03BONAST HHTEIPUPOBATE
B CIHHOE 11E/10¢ TEHETHUCCKH PA3HOPOHBIC KIIETK.

Bo Muorom anasiornina mozesns GopMupoBaHHA
npokaMOHaIbHBIX THKEH, KoTOpBIE rlocie jaud-
(pepeHINpOBKH  COCAMHAT TPAHCIOPTHBIMH 110~

TOKAMH JIHCT C HH}KEJ'IG}‘KZ!HLEFI npoao.‘mul.eﬁ cHc-
Temoii nenoro pactenns (Verrnoux et al., 2000).
[MockobKY MOKa elle TPYIAHO JIOKAAbHO OLEHHUTh
KOJHYCCTBO AYKCHHA, NEpeaaBacMoro OT KIIETKH
K KJIETKE, CYIECTRYET HECKOJILKO KOHKYPHPYIOIHX
MOjlesIel, AKIEHTHPYIONIMX Pa3HbIe BO3MOAHOCTH
cuHTe3a aykewHos (cm. paszaen 1.2.3). Oanako sth
HIOAHCHl HE MMEIOT NPHHUMITHANLHOIO 3HAYEHMS
npu obeykaeHH npodiaeM BOIHHKHOBEHHA NO3HLIH-
OHHOI MHpOpMaIN,

Ha Bosiee BLICOKOM YPOBHE HHTEHCHBHOCTH NOTO-
KOB aY KCHHOB ONPE/IRIIAeT MHTEHCHBHOCTh TPAHCTIOPT-
Horo oOMeHa MEXIy 4acTaMM pacTeHns. AKTHBHO
pacTyuuii aneke nobera HANPasIseT MOIHLIH NOTOK
AYKCHHOB BHH3, YITO BbIZLIBAST OTBETHYIO HHTEHCH(H-
KalMi0 TPAHCHOPTHBIX MOTOKOB, CBA3LIBAIONINX €ro
¢ KopHeMm M JuctbaMu. Hanmpotue, cnabeie notoxu
AYKCHHOB, MIYyIIHE 0T OOKOBBIX M0OYEK, ONpeaesoT
c.r:aﬁoe cHaKeHHe MX OCHOBHBIMH MET&GDJ!HT&M}I_.
UTO MPUBOMMT K NOKOK NoYeK. IToT GHOXUMHUSCKHH
MEXaHH3M TIPHBOAMT K Peann3aliy  anuKajibHoro
aomunnporanns (Li, Bangerth, 1999).

Mo noka enle He BBISCHEHHBIM NPHYHHAM NOTOKH
AYKCHHOB MOFYT CJIMBaTbCH TQ/IbKO B TOM CJIYHAE, KOI'-
JAa OHH T1pH MEPHU paBHDLLEHHI:I (HMGH)T OJLHH [I(‘.IPH,HOK
HHTeHCHBHOCTH). Ouenb c1abblii NMOTOK He MOWKeT
MPHMKHYTh K 00IIEMY «pYCIy», 4To 00Cy K1aeTCa KaK
BO3MOMKHBIH MEXaHH3M arHKaabHOrO AOMHHIPOBaA-
Hug (Dun et al.. 2006). OcnaGresne obiuero noroka
H/HIH NAZCHUE MMAPABIMYECKOTO JIaBICHHA B HEM
B PE3YILIATC CPC3aHMA alcKca TIABHOIT OCH O3B0~
NS0T AYKCHHAM, CHHTEIMPOBAHHBIM B GOKOBBIX
MOYKax, MPHMKHYTh K OCHOBHOMY TPAHCIOPTHOMY
notoxy (Kotov, 1996; Kotov, Kotova, 2000: Korosa
1 ap.. 2004). B sroM ciyyae CHUMAETCs anHkajisHoe
JOMHHHpOBaHMe. MOKHO NPEANoNOKHTh, YTO ITOT
e GazoBbli HPHHLMIT TPHEMIIEM TAKMKE B Chaydac
(hOpPMHPOBAHHS JKHIOK JTHCTA M NPOKAMOHAIBHEIX
TAMKEH.

Perynsumio pa3sutHs OOKOBBIX oceil 00bIvMHO
paccMaTpHBAKT Kak (H3HONOrHUECKHil npouecc.
B rnasHoM # 00KOBBIX noderax npocTpaHCTBEHHOE
pachipeacicHue MOTOKOB AaYKCHHOB, CO3JaKOLHX
MO3UIHOHHYIO HHOOPMALLHIO, BJIHAET HA CTENeHb
Pa3sBeTBICHHOCTH [00EroBOil  CHCTEMBbI, OMpe-
ACnAeT NpeanoyTHTENbHBIE TOYKH  BETBJICHHA
B MPOCTPAHCTBE, 4 B COMETAHHH € NPOYHOCTHIO
M J0JITOBEYHOCTHIO OT/C/AbHBIX 1O0EroB MOTOKH
AYyKCHHOB (DOPMHPYIOT ApPXHTEKTYPHYI MOIENh
pocTa, MPHCY LY IO TOMY MK HHOMY BHJLY B JIAHHBIX
akonorudecknx yeaosuax (Halle, Oldeman, 1970;
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Halle et al.. 1978). MMoTokn aykCHHOB 103BOAAIOT
ANMUKATBHBIM MEPHCTEMaM Nony4aTh HHOOPMALIHIO
00 MX NOJOKEHNH B COCTABE N0OEroBOil CHCTEMBI.

1.2. To3uymoHHan nHopmauus
MpY PazBUTUN NIUCTLEB
B Mepucteme nobera

3aKOHOMEPHOCTH  B3aUMHOIO  PacnoOweHHs  op-
FaHOB pacTHTENBHOIO OprabnuiMa oTpaxanT [1o-
JHIHOHHYIO HHPOPMALMIO, MONYHEHHYIO pasiiny-
HBLIMH TPYNIAMH KJIETOK ApYr ot apyra, OGpa3Ho
MOKHO CKa3aTh, 4TO CTPYKTYpa — 3TO rponecc
mopdoreresa, 3acTuIBIIMIT B OnpeienéHHoi (pop-
Me. Kotopas Obuia oOHapymkeHa # 3a(MKCHpOBaA-
Ha Ha MOMEHT H3yueHus pacrenus. OpHoit W3
JaBHO paspabarbiBaembix obnacteii CTPYKTYPHOI
MOP(OIOrHH pacTeHH ABAACTCA H3YUEHHE JIHCTO-
pacrionokenns (PunoTakcHea) 1 KOPpeInpyoINx
€ HHM TPOCTPAHCTBEHHBIM PACHPEICICHHEM APYTHX
opraHoB (BOKOBBLIX OCEH. MasyHbIX UBETKOB U T. /).

Y  pacrennit  ocobGennocTn  duinorakcuea
ObLIH BBISBIEHBI J0CTATOMHO AaBHO, paspaborana
COOTBETCTBYIOUIAs TEPMHHONONNA A MX OfMca-
HHUS, CO3IaHbl HMUTALIMOHHBIE Moaeny (cMm. ob3op:
Jean. 1994). HauGonee pacnpoctpadena donuap-
Has koduenuus M. B. ['ére (1957). nocrynupy-
HOLan, 4To IUBCTOK llpC.ElC'l‘aB.i])lCT coboit crieuna-
AM3HPOBAHHLIE noder, B KOTOPOM HallelHCTHKH,
JIENECTKH, THIMHMHKH W Kaprieiisl ABIAIOTCH Op-
raHaMu JincToBoH npuponsl. Takum olpasom, pe-
LIGHHE BOINPOCOB, CBAAHHBIX C PACNONIOKEHHEM
JIHCTheB Ha noferax, MMeeT NPsSMOE OTHOLICHHE
K npodaeme duiopanbHoro Mopdorenesa.

Ecnu B npouecce passuTHs 00J1bIIMHCTBA KHBOT-
HBIX ONpEIeneHHe NONOKEHHA HOBBIX OPraHoB 1Mpo-
HCXOJIMT OJHOKPATHO (YHHTApHBIE OPraHH3Mbi), TO
v pacteHuil HoBble unnomsl o6pasyioTes 1mocro-
AHHO, MOTOMY PACTeHHE BBIHYKJACHO ONPEIensTh
NONOMKEHHE HOBBIX OpPraHos B TCHCHHE Beeil
AW3HH,  OcoDeHHOCTH  Pa3BUTHI, [PH  KOTOPOM
BO3HHUKAIOT  MOBTOPAIONIHECS  (PENTEPHPYIOLLHE)
CTPYKTYPHbIC €MHHILbI PACTHTEBHOIO OPraHu3ma,
M03BOIAIOT T'OBOPUTH O MOLYIbLHOH OpraHusalum
pacTeHHii ¢ BhLICICHHEM MOJIY/IeH pasHOro nopska
(Taruyk, 1974; 1994; 1995; 2008; Mapdennn,
1999; Hoton. 1999), n Bo3uukaer HeoBXOIMMOCTH
YUHTHLIBATE MOAYIBHYI0 OPraHH3anuio [pH roc-

TAHOBKE HCCJICJIOBATEILCKUX 3a/ia4d B obnactu Ou-
onorun pazsurTus pactenui (MMenun u ap. 2002).
Ha MonekynsipHom ypoBHE H3yueHue npodnem, cas-
3aHHBIX C AR(epeHItHPOBKO KICTOK, CrEHaIH-
3aumeil TKaHeH H OpraHoB, WIET HA HECKOMIBKHX MO-
JefbHBIX  00BEKTAX, TPHYEM B HACTOHILEE BpeMs
TPaJMIHOHHO npeobnanator paborsl va _qrabidopsts
thaltana (Exosa, 1999; Jlyroea u ap., 2000; Exkora
u j1p., 2003).

OGpaszoBaHue HOBBIX MOAYJIEH MMPOHCXOANT B
AMHKAJIBLHBIX MepHCTeMaX, e WiIyT BawkHedmmue
POLECCHI, ONPEACHAIONINE YHCI0, PACTOAOKEHHE
u i opranor. ITosromy pacemorpetne npobiuems
MPOCTPAHCTBEHHOIO PACHONOKEHNS OPIaHOB pac-
TeHUA HeoOX0MMO HavaTh ¢ (BYHKINOHUPOBAHUA
MepHCTEeMBlI,

1.2.1. CTpykTypHas 1 thyHKUMOHaNbHas
OpraHu3aumna anukanbHom
MepucTembl nobera

12.1.1. AHamomu4eckoe cmpoeHue

AHATOMHHECKOE CTPOCHHE AlTHKATLHOH MEpHCTEMBI
nmodera y pacreHuii pasHbIX  CHCTEMATHYECKHX
rpynn BechbMa u3Menunno (M. od3opbi: Romberger,
1963; Deay, 1969). Crpoenne u GyHKIUHOHNPOBAHNE
MepucTeMbl  nobera  pacCMOTPHM  Ha  IpHMepe
MOJIEABHOrO pactenus _drabidopsis thaliana .

[NoGeropblii anekc B rpolecce OHTOreHesa aud-
(pepenuupyercs 0BOJILHO paHo. Yke nepsoe
JICTICHHE 3UTOTHl Y IBETKOBKIX PAacTeHHH OKalbl-
BAETCH ACHMMETPHYHBIM, a Ha l6-kKaeTounoii
CTA/MH B AIMKAJIBLHOM JIOMEHE 3apokiiia Mojl npo-
TOMepMOii yaaercs OOHApyRHMTh KICTKH, B KO-
TOpLIX aKkcnipeccupyetcs rew WUSHEL (WUS),
cnennuuHB s MepuetTembl nobera (Mayer et
al., 1998).

Jlns anukansHBIX MEPHCTEM XapaKTepHa orpe-
Jle/IEHHAS OPHEHTAIMA BEPeTeHA JC/ICHHS KIeTOK,
KOTOpas 3aBHCHT OT MOJOMKCHHS WHULLHAILHOI
KJICTKH OTHOCHTEIBHO IPYTHX KIACTOK MCPHCTCMEL.
Hanbosice crporo 3ta 0COOEHHOCTHL BbIpAXKEHa
Y CIHOPOBBIX PACTEHIil, 00IA/IAI0MINX eIHHCTBEHHOI
MHHLHAIBHOH KaeTkoii (Dcay, 1969; Jlotosa, 2007).
V nonapasioumero GoabIIHHCTBA IBETKOBBIX pacTe-
HHII BO BHCIIHHX /08X NPOHCXOUST UCKIIIOMHTE b
HO AHTHEJHHAIBHBIC JCICHNA (BEPCT&)HO JENICHHA
rnapasnienkHo NoBepxHoCTH, a obpasylonascs Kie-
TOUHAS CTEHKA NEepleHJIHKYIAPHA NOBEPXHOCTH).
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B mepucTeMe BBIACNSIOT TYHHKY, COCTOALLYIO H3
OTJIENBHBIX CNOEB kieTok. OOBMHO uucno clnoén
PaBHO TpeM, HO MOkeT Bapeuposath ot 0 jgo 6
(Romberger, 1963). Oraenbibie MOBEPXHOCTHBIE
citon Kaetok oboswavator L1, L2, L3 ur, 1. B Gosee
ry0OKHX CI0AX KJIeTOK OpHEHTAllMA BepeTeHa
JleeHnil HeNOCTOSHHA, 0ITOMY BCE 3TH KIETKH
orroeaT K kopnycy (Dcay, 1969: Jlorosa, 2007).
Briepsble koHuenuus TYHHKM H kopnyca Osuia
npeanoxena HImuarom (Schmidt, 1924, nur. no
Dcay, 1969) u nanhee noarsepxiena B paborax
Enennl Caturoil ¢ coapropamu (Satina et al..1940,
T, no eay, 1969),

Yacth MepHCTEeMbl, COACPKALLYIO HHUILHANK
Kopriyca, HasmpaoT rib-zonoit (Berleth and Chat-
field, 2002), uto cooTRETCTBYET MEAYIAPHOIT 30HE
(IMoroea, 2007).

1.21.2. QyHKUUOHaNbHbIE AOMEHBI
mepucmemb| nobeza

Mepuctemy pactenuii Takke NPHHATO Pa3ieAsTh
HA 30HBl, OTJIMYAKIIHECH 10 CBOHCTBAM M (DYyHK-
iuaM (puc. 1.10). B TYHHKE MOXHO pa3sinyuTh LeH-
Tpﬂ..«"lhl-[}’l'ﬂ 30HY, B KOTOPDﬁ HNpoHCXOAnT AHTHKIIH-
HanbHele jaeneHus knetok (Berleth and Chatfield,
2002; Kwiatkowska, 2008). B Tepmuuonorium,
npeanoxennoit JI. U Jlorosoit (2007), uentpain-
Hag 30H4 COOTBETCTBYET ANHKAJBHBIM KIETKaM
MepucTembl. OHM  3APAKTEPHIYIOTCH  3AMETHOI
BAKYOJIH3a uuei’t. a uuToniaima MeHee njorHas, vem
y coceHux kiaetok mepuctemsl. Tepudepuueckas
30HA COCTOMT H3 MEHEE BAKYOJIH3HPOBAHHBIX KICTOK

UenrpanbHas soHa

(anvkanbHbie KNeTkK
MepucTeMs)

Mepude-
puyeckas
(bnanrosas)

CTeonossie
(mepucTema nueTa

oXuaaHus)

Puc. 1.10. Cxema aHatoMM4eCKOro CTPOEHWA MEPUCTEMbI,
3enEHuIM 1 XENTLIM LIBETOM NOKa3aHs! CROU TYHUKK, ronyBsiM
LIBETOM BblENEH Kopnyc

(Berleth and Chatfield. 2002). Ona coorBercTByer
(hnanrosoit 3ome (Jloroea, 2007). Kpome Toro,
KICTKH LeHTpanbHoil u  nepudepnveckoil  30H
MEPHMCTEMBI [10-Pa3HOMY BOCTIPHHMYHBBI K Psay
rucronoruyeckux kpacureneii (Nougarede, 1967).
basanbHbie  KiIeTkd  nepuepuyeckoil  30HBI
MOCTENEHHO CTAHOBATCA Bee ojiee BAKYOIH30BAH-
HBIMH W yBednunBarores B pasmepax. Crpykrypa
MEPHCTeMbI JakKe B IIpe/eax UBETKOBBIX pacTeHuil
MOKET CYHIECTBEHHO BUPBUPOBATH, 30HKEI M CIOM
HEe BCerjaa J0CTaToqHO CTPOro OTrpaHHueHsl, a
MEMCY 30HAMH MEPHCTEMBI MOTYT HaXO[AMThCA
nepexoasbie knerkn (Aeay, 1969).

[MpumedaressHo, 410 CUMIIACTHYECKOE MpPo-
CTPAHCTBO TYHHKH (DYHKIUHOHANBHO Pa3iencHo
Ha LEHTPanbHYI N nepudepuueckyo 30HbI: mia3-
MOJIECMEHHbIE KOHTAKThl Ha TpaHHIe Mexny
HEeHTpanbsHOiH M nepudepuueckoil 30HOH (yHK-
IMOHANBHO  HCAKTHBHBI  (XOTH  QHATOMHUECKH
poispasiiores) (Crawford, Zambryski, 1999). Pac-
npegesere PAyopecUeHTHLIX Kpacureneit nocne
MHBEKIIHH, a Takke MeKTPon3HoIoOrHYeCKHe
IKCHEPHUMEHThI TTOKA3a1H, YTO KOH(PHIypaLms CHmM-
[IACTHHMECKHUX JIOMEHOB MEHSAETCA CO BPEMEHeM:
HaCTh MIA3MO/ICCM OTKPBIBACTCH, TOT/IA KAK JPYTHE
3akpuiBaioTes, odocobass pazanunbie obaacTu Kie-
TOMHOrO npocTpancTsa. Tak, Ha anuKaabHBIX Me-
puctemax rnoberos Betula L. BO BpeMms aKTHBHOTO
pocra HaGmwonaercs ObicTpoe nepepaclpenenceHue
BEHeCTB 1o miaimoiecMam. Tlpn H3MEHEHHN JUIHMHbI
MHs Mepuerema obpasyer nodednsie wewyn. [pu
riepexojie B cocTogHue (U3N0ornyeckoro nokos
MJIAa3MOIECMEHHBIE KOHTAKThI 110 BCel Mepucreme
Mano akTHBHBEI, W (hayopecueHTHas MeTKa pac-
fpegensercs Auiue Ha HebOJbUIOE paccTOsHUE
ot mecta seeaeHns (Rinne, van der Schoot, 1998).
Takum 00pasoM, B TYHHKE PEryasilus pa3MepoB i
KOH(UTYPALHN CHMITIACTHYECKHX JIOMRHOB MOMKET
HrpaTh BAKHYIO PETYSITOPHYIO pOlb B MPOCTPaH-
CTBEHHOI KOOpAHHAIMHN Tpolecca MoporeHesa.

Kak Gbi10 nokasauo ua Sinapts alba L. (Orme-
nese et al., 2002), npu nepexoie K UBETEHHIO I'pa-
HHIA CHMILIACTHUECKOrQ [IOMEHA, COOTBETCTBYIO-
[Iero LHeHTPANbHOIl 30He MEPHCTEMBI, CYIeCTBEHHO
pacuripseTcs, 3axBarbiBas  Bech  (QUOpANbHBIH
MPHMOPIHI.

B uenTpanbsHoii 30HE pacnonaraiTes CTBOJIO-
BBIE KJICTKH (MEPHCTEMA OXMIAHNA). 3/1eCh KI1eTO4-
HBle JleneHus npoucxoaat penko (Romberger,
1963: Dcay, 1969; Jlorosa, 2007). B csere cobpe-
MEHHBIX JAHHBIX O PErylsiTOPHOH POIH OTACIBHBIX
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Ipynn KIETOK MEpPHCTEMBl MOXKHO Takike Bblle-
JINTH OPraHU3aLHOHHBIT LEeHTP MepuCcTeMsl, J1exa-
uuit nog mepucremoil oxnaanus (Ha puc 1.10 i
KIETKH TOHMPOBaHLI CHPCHEBBIM). AHATOMHUECCKH
OH fipHHALIeRNT K rib-30He.

CTpykTypa anukagbHOH MEpPHCTeMbl MEHAETCS
no Mepe passutua  pacrenus (Medford, 1992;
Medford et al, 1992). Tak. B 3penom 3apoisbiie
A, thaltana ona wmeer B neGONBILIOH NI0CKOI
NPAMOYTOABHOH TJIOIMAJKH  MEWKAY CeMAIOAMMK,
KoTopas BraovaeT 8 ceds okono 100 krerok. Moxk#Ho
YC/OBHO BhIJICINTE HApPYMXHbBIE CIOM TYHHUKH, HO
rib-30Ha rUCTONOrMYECKH HE BhipaxeHa. B momeHT
JAKIAAKH JBYX NPUMOPAHEB HACTOAULHX JTHCTHER
MEPHCTEMA CTAHOBMTCA TPANCUHCBMIAHOH. H3-3a
Hero OAMH M3 JINCThEB ACHMMETPHYHO CMEIAeTCH
Omike K 01HOI M3 cemsaoneii. Yneno kietok Bo3-
pactaer no 140-160. C 3aknaakoid naroro nucra
(Ha 7 cyTKM OT Hayasa npopacTaHuA) MepHcTeMa
npuodpeTaet THIHYHYIO CTPYKTYPY. CTAHOBUTCH
noaycdepuyeckoil u coaepxuT a0 400 KaeTok.

ITpu nepexose K 1BETEHUIO KIETKH MepHcTe-
Mbl HACTO BAKYOJM3HPYIOTCH, B Heil Helb3s ruc-
TOJOIHYECKH  BbUIEANTh UEHTPAIbHYIO 30HY H
MepucTemy omuaanns, Jro cobbitue Ob10 HasBa-
Ho M. X. Yaitnaxsnom (1988) ssokanmeit usere-
HUSA, T. €. KPHIITHYCCKHM MPOLECCOM MOATOTOBKH
MepHCTEMBI K [IBETEHH IO,

1.213. leHemuyeckull KoOHMpPONL pocma
u pasgumus mepucmemsi nobeza

Y _Arabidopsis BaKHbIM TEHETHYCCKHM PeryJis-
TOpoM (DOPMHPOBAHHSA AMHKANLHOI MEPHCTEMBI
nodera asagercs red SHOOTMERISTEMLESS
(STM). Dror ren coaepknT romeodOKC H OTHOCHTCH
K H3IBCCTHOMY Ct‘,hlﬂ]':lCTB}f TPAHCKPHITIIMOHHBIX
thakropor KNOX. V MyTaHToB stm ceMsi0nbHbI
nomoce sapoasina He dopmupyercs (Barton, Po-
ethig, 1993). Xors ycunenne 3xcnpeccun STM u
yBeau4HBaeT npoaud)epaTuBHYO aKTHBHOCTb, MO-
AHO NPEAnoararh, YT0 M0C/e 3aKIaJAKN anuKalb-
HOIl MepHCTeMbl 1odera KOHTPOIbL 3a € pocTOM
B Ja/bHEIeM NepexoanT B OCHOBHOM K JPYIHM
resam, a STM ocraercs TCHETHYECKHM MapKepoMm
KJIETOK MEPHCTEMbI, HO HE NPHMOPIHEB JIHCTHEB
(em. paznen 1.2.2).

Ten PINHEAD (PNH, cnnonum ZWILLE) asns-
eTcs  TPAHCKPHITIMOHHBIM  (paKTOpOM, KOTOPBIi
HA3BaH Tak M3-3a  (PEHOTHIHYECKOr0 MpOAB-
JeHHs MyTauMu pnhic BMecto nodera y rpopoc-

TKOB pa3BHBACTCA LIMJIOBHJIHBIL OTPOCTOK ¢
orpanuyeHHbIM poetom (Moussian et al., 1998;
Lynn et al, 1999). Ha Goaee nosuumx aranax
npounykt rewa PNII spiapisierca B TaKax npo-
KaMOMsi M MapKHpyeT ajaKCHalbHYI0 CTOPOHY
npumopaues aucra (Tsukaya, 2002). TMostomy
BBICKA3AHO MHEHHME O KJIoueBoit ponn rewa PNH
B [EPEKIIOUeHHH PasBHTHS IMOpHOHANLHOH Me-
pueTeMbl HA nporpaMmy  o0pas’oBaHHs OPraHOB
nueToBoi npupoast (Moussan et al., 1998). Moxro
MPEeANoJOKHTL, UTO, AKTUBHUPYACH B ITPOKAM-
OnaneHbBIX THKax, red PN BKIO9aeT npoctpan-
CTBEHHBI CHIHANBHBIN Kackaa, HanpaBIACHHBIN
B CTOPOHY OPraHH3allHOHHOIO HEHTPA MEPHCTEMBbI.
CMBICH 3TOr0 CHIHAJA — MOATBEPAHTL 3aKAAAKY
nposoasueii cucremel, 0e3 KoTOpoil MepHCcTeMma
HE CMOKeT TM0JyHaTh J0CTATOYHOE KOIHYeCTBO
MUTATENbHBIX BellecTs. bes Takoro curHasa noj-
Jiepranue npoauepani KIeToK MEPHCTEMbl OKa-
3piBaeTca GecrnepcenekTHRHBIM, [ToaTREpHKICHNEM
ATOI THIOTE3H MOKET CHYKHTh HabmojeHue,
YTO Y MYTAHTOB pith HAa NO3AHUX FTATIAX PAIBHTHA,
Kak TMpaBuiao, OTCYTCTBYHT Ma3ylIHbIe T[OUKH
(Moussian et al.. 1998:; Lynn et al.. 1999).

Pazmep MepHCTeMbl Ha paHHMX 3Tanax pas-
BUTHA  yBeauuupaerces. OAHAKO B JalbHeiimem
00BEM M CTPYKTYPHAs OpraHu3alisa MEepHCTEMbl
HaXOaATCH TOA NEePeKpEéCTHBIM TIeHEeTHYECKHM |
(dusnonornyeckum Kourpodem. [lpu HapylieHHH
BOIHMKAIOT Qacumauuy MepucreMsl (a Kak cliei-
craue — Beeil ocH).

Haunbonee wH3yueHHBIM [OpPHMEPOM  HBIAETCA
(Gacumanna  credns, koropas v 4. thaltana
MPOMCXOMUT B Pe3yiasTaTte MyTalMid N0 reHam
cepun CLAVATA: elv 1, ¢lv2 n ¢lv3 (Fletcher et
al.. 1999; Fletcher, Meyerowitz, 2000; Rojo et al.,
2002). CoorserctByiomne OenKoBbie NMPOAYKTHI
OKa3aIUCh HETraTHBHBIMH peryiasTopamu
nponanfiepaTHBHON AKTHBHOCTH HHHLIMAJIECH TYHIKH,
H TIpH HX TIOBPEKJCHHH pPa3sMep LeHTpaabHOil
30HLI MepHcTeMbl MoxeT Bospacrare B 1000 pas
(B Goslee MArKOM BbIpakeHWH MyTaluii — B 2-4
pasa). Pacnpenenenne nPHK renos CLV | w CLV' 2
B KJCTKAX MEPHCTeMbl MPAKTHUECKH COBNALACT:
OHH JIOKa/IM30BAHbI B BepXHeH wacTi Tib-30HbI
v npuwiexamux knerkax. beaxn CLV 1 n CLV 2
00pa3syioT rerepojHMEpHLIil pelenTopHbiil KoMmn-
JIEKC HA TUIA3MAlICMME, [IPHYEM JIOMEH ¢ KMHA3HOH
AKTHBHOCTBK)  PACNONOKEH TOAbKO Ha Oelike
CLV 1, noaromy nposeiaende myrauui ¢/v 1 Gonee
BipameHtoe, 4em y clv 2 (Fletcher et al., 1999).



20 Mnasa 1. MexaHw3ams! BOIHHKHOBEHUA NO3IWLMOHHON MHPOPMALIMKM B NPpoLecce palBuTHA

s peuenTop-nmofo0HLIX  KHHA3  XapaKTepHo
00pazoBaHHe PasIMYHBIX IeTePOLHMEPHBIX peLen-
TOPHBIX KOMILIEKCOB Apyr ¢ apyrom. MHurepecHo
OTMETHTb, YTO JIOKA3aHO CYIIECTBOBAHUE AJILTCpHA~
THBHOrO penentopa ais nentiaa CLV 3. Y CLV 2
€CTh JIMTAHZCBA3BIBAIOWINIT SKCTPAKICTOUHBIT J10-
MEH, HO HeT KHHa3lHoro gaomesa (Jeong et al., 1999),
a y peuenrop-nogobnoi kunasst CORYNE (CRN),
HATIPOTHB, HMEETCH TONBKO BHY TPHEICTOUHBIH JOMEH
¢ Kkunaznoit aktusHocteio, CRN u CLV 2 obpasyior
(yHKUHOHATBHBIH petenTopHsiil koMinexe, TTpn my-
TALMK ¢ VI CTBOJIOBBIX KJCTOK YBEeIMUNBACTCH:
npoucxoaut dacuuaius nobera, ypelnueHue vHcia
opranos B userke (Miiller et al., 2008). Benok CLV |
y Mytantos clv 2 o0HapyKuBaeTes B COCTABE MEM-
GpaHHOTO KOMILIEKCA ¢ MOJICKYIAPHOI Maccoii okono
600 x/la, 9710 TaKKe YKa3pIBACT HA HATTMYHE aabTep-
HaTHBHBIX (CLV 2-He3aBHCHMBIX) PELENTOPHBIX KOM-
niexcor ¢ yuacruem CLV | (Jeong et al., 1999).

[en CLV 3 skcnpeccupyercs B CTBOMIOBLIX KieT-
KAX UEeHTpasibHoi 30Hbl (puc. 1.11). Ero npoayxr
cuHTe3upyercs B QopMme TNpealecTBeHHNKA, a
1ocsie MpoTeoan3a OT HEro OTULEIIAETCH KOpoT-
KMl CHIHallbHbIH HENTHA, I3KCKPETHPYOLIHNICA
B anomgact. On andynaupyer K MepHcreme
OKMIAHKA W nepelaer cHruajg Ha  OesIKOBbI
komrieke CLV 1/CLV 2 (u/mmm CRN/CLV 2). Jla-
Jlee CUTHan nepefaercs B S/po, e MPOHCXOAHT
CHHxeHHe TpaHckpunuuu resa WUS. Tlponykr
3TOr0 I'eHa Y4YacTBYeT B CTHMYJIAUNH KIETOUHbIX
JACACHHI B HHHMUMANBHBIX KIETKaX L'leH'I'pBIleOFI
30HBI, XOTA JASTAJIN MEXaHH3IMa Nepeaaun cHruaja
noka ewm€ He BbiACHeHHL. TIpoayktom rena WUS
spsisieTess (JAKTOP TPAHCKPHIIIIMM, COAEPIKALILMi
roMeonomeH, coctoamuii w3 291 amuHOKHCIOT-
Horo ocrarka (Mayer et al., 1998). Teopernueckn
Genox WUS nozxen OwiTh Jl0OKanw3oBaH B siape,
MpH 3TOM MOKa emé He BBISICHEH MONICKYIspPHbI
MexaHuiM, 1o kotopomy WUS ocymectsunser
KOHTPOJs 3kcrpeccnn CLF'3 B BblIEnexammx
cnoAX KIeTOK MmepucTembl. HHTepecHo, uTo
IKcrpeccus reda WUS BoeisiBieHa B dYMOpHOHAX
MYTaAHTOB stm {XOTH Ha Go.rlcc MO3HHUX ATanax
pasBUTHA Y NIPOPOCTKOB He Hadmtonaerces). [To-Bu-
JAMOMY, AKTHBAINA IKCHpeccHu reHos WUS u
STM na >MOpHOHAILHOM ITane OCyLIeCTBIAETCH
Hesasucumo (Mayer et al., 1998).

OTMEHEHO, UTO Y MYTAHTOB WuS NporpamMma
PasBHTHA I0BEHNILHOI (a3bl nopekieHa, a (Gop-
MHPOBAHHE B3POCIOI POIETKH JTHCTHER HAYMHAET-
ca nosanee o spemenn (Hamada et al., 2000).

MyTaunn no reny WUS npuBoist k peskomy
CHHAEHHIO NPoinH(epaTHBHOIH AKTHBHOCTH, YMEHb-
HIEHHIO 00BEMA LECHTPAIBHOI 30HBI MEPHCTEMBI,
o0eHeHHIO OPraHHOTO COCTABA LBETKA, MPHYEM
B UEHTPAIbHOI YACTH LBETKA NPOHCXOAAT Hanbo-
siee 3aMetHbie namenenns (Mayer et al., 1998).

[To-suanmomy, mopdoreseTHyeckas porpam-
Ma MHHUMALMK MeprceTeMbl nobera u rporpaMma
jpaneheiimeit  npoandepanun B3auMOICHCTBY 0T,
HO HE MOrYT B3aMMHO 3aMeHstTsh aApyr apyra. Tak,
red STM nanunupyer GopMHPOBaHHE MEPHCTEMbI
nodera, a redsl w3 rpynmnel CLV noaasnsor eé
nponudepaunio. Y asoiinbix myrautoB clv 1 stm
u clv 3 stm QyKUHOHNPOBAHKE ANHKAILHOI MepHe-
TeMBI 100Era HACTHYHO BOCCTAHABIMBACTCH: MEPH-
cTemMa 3akjnaibiBaeTces Ha Oonee No3JAHMX CTAAMAX,
HeM Y HOpMAJIbHBLIX pacTeHuil, H nponudepupyer
HOPMA/IBHO, & B HEKOTOPBIX CHYYasX CTaHOBHTCA
(acumuposannoil, OTwacTH  BOCCTAaHABAMBAETH
M CTPYKTYpa LBETKA: [POMCXOANT 3aKNAJKA 11110~
JIOJIHCTHKOB, KOTOPLIE B HOPME JUIA MYTaHTOB
o stm we xapaxtepan (Clark et al., 1996).

B cucremy peryisuun CLAVATA-WUSHEL
TaK®Ke BOBJIeYEH reH POLTERGEIST (POL), xoTopbiii
6HJ] OT(}GPE!H nocJjie MyTarcHesa Ha Q)OHB MyTalmn
clv 3. Mytauus pol npuBoiaMT K cnenndguyeckomy
MOJaBACHNIO  mposBiAcHMl  MyTaunii  cfv 1.
clv2 wn elv3, Oxumako pacTeHus, MYTaHTHBIS
HCKITIOUUTENBHO N0 TreHy pol, He OTAHYHMBI OT
aukoro tTuna (Yu et al.. 2000).

BakubiM  351eMEHTOM KOHTPOJIA upomubcpa-
THBHOI aKTHBHOCTH H 00bEMA MEPHCTEMBI ABIISIOT-
ca retibl cemeiicTBa FASCIATA: FAS 1 m FAS 2 (Kaya
et al.. 2001). ¥ myrtantos fas | n fas 2 npoxcxoasat
HAPYLIEHHS] KAk [1pH  Pa3BUTHH  alUKaJbHOI
MepucTembl nodera (hacumanus, yrpara 4Erkoi
IFpaHMilbl  MEKIY (byuxunoﬂanbnumn 30HaMH),
TaK 1 KOpH# (yKopoueHue, napyueHus andupepen-
HHPOBKH). AHAIN3Z IKCTIPECCHH JBYX KIHOUEBBIX
MapKepHbIX FeHOB anWKaJIbHBIX MEpHCTEM nobdera i
kopHst WUS u SCARECROW (SCR) y MyTaHToB fas
MnoKasaji, 4T0 B anuKajJbHOH Mepucreme noderos
NPOMCXOAHT NOBLILIEHHA YPOBHA 3Kkcnpeccun WUS,
a B anMKaJBHOH MepHeTeme xopHA Habmionaercs
M3MEHEHHE NMPOCTPAHCTBEHHOrO napprepHa obnac-
TH skcnpeccun SCR (Kaya et al., 2001).

[MpenckaszaHHble AMHHOKHCIOTHBIE —[10CHE10-
sarenbHocTH Oenkos FAS | n FAS 2 (815 n 487
AMHHOKHCIIOTHBIX — OCTATKOB  COOTBETCTBEHHO)
yKa3piBalOT Ha 10, 470 Oenku FAS | n FAS 2 kou-
CePBATHBHBI W FOMOJIOTHYHBI JBYM M3 TpEX cy0b-
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eanHnl (pakrtopa oprannzaunn xpomarnua (Chro-
matin Assembly Factor-1, CAF-1), yxe nigecrnoro
s venosexa uoaposzodmnel (Kaya et al, 2001).
MMo-BuanMOMY, peryistopHas posab renos FAS 1 n
FAS 2 cBsi3ana ¢ npocTPaHCTBEHHOH OpraHu3alnei
u komnaktuzanuei JAHK nocne rpancaauunn, B pe-
3ysbTaTe Yero obecney nBaeTes HOpMaibHbII 3THTe-
HETHUECKHIT CTATYC KIHOHEBLIX I'eHOB — (DAKTOPOB
KOHTpOuA Moporenesa.

Onucan Takke red AtFAS 4, niduTtounas sKc-
fpeccHs KOTOPOro B COCTABE IeHHO-HHKEHEePHOH
KOHCTPYKIMH TPHBOINT K BhIPaEHHOM (aciHaimm
nobera. benok, KOIHpYeMblii 3 THM Ir'eHOM, IPELNoo-
AUTENBHO SABAACTCH NENNKA30H, no3sonsiomei pe-
FYJAMPOBaTh CTENEHb CKpy4YcHHOCTH Monekya JIHK
B cocrase xpomarnna (Pogorelko et al., 2008).

HeoOwuustii ans 4. thaltana vvn dacumannun
OTMEHaeTcs Y MYTaHToB no reHam MGOUN 1 n
MGOUN?2 (mgo | n mgo2 cOOTBETCTBEHHO, OT
«MEouny — Ha3BaHue ropHoro macensa), OnHoBpe-
MEHHO € rpeOHEeBHHBIM Pa3PACTAHHEM MEPHCTEMbI
nobera HabM01aeTCH YMEHbILIEHHE YHC/A JIHCTHEB H
opranoe usetka (Laufs et al., 1998). [Mokaszano, 4o
y MyTaHtoB mgo | 1 mgo 2 objacth 3KCNpeccHH
reda STM samerHo ysenndena. Yeeanuenne o0béma
AIMKAILHOI MepHeTEMBI nodera y MyTauToB mgo |
MPOMCXOIAT YiKE B X0Je IMOpHOreHesa, Torna Kak
Yy MYTaHTOB migo 2 — Ha Dosee No3aAHuX CTaansIX.

Eute oauum HeraTHBHLIM PETryaaTOPOM PasMepon
annKajabHoll MepucTeMsl asiAerca red TONSOKU
(TSK; cumoummst BRU 1. MGOUN 3) (Suzuki et
al., 2004). DToT ren peryinpyer pa3iBuTHe KakK 1o-
Oeropoii, Tak H KOPHEBOIT AMHKATLHEIX MEPHCTEM.
Y mytanTtor #sk nmober daciuupoBaH, YMEHbIIEHO
4HCI0 OPraHoB B 1IBETKeE, a I71aBHbIH KOpeHb YKOpO-
HeH M pa3aBOcH B (DOPME KOMbITa (OTCHIA HAIBAHME
MyTapu: ot . «tonsoku» — «konsiron). ¥ myran-
TOB tsk dxkenpeceust resa WUS nposcexoanT B He-
CKOJTBKMX LEHTpax B nNpeienax yBeJIH4eHHOH
anuKagabHOIl MepucTeMsl nobera, a IKCHpeccHs
CLV 3 yMmeHslieHa. AHAIN3 CTPYKTYpHl rena ISK
nokasai, 4To OH KOIMpyeT OenoK, cocToAmmMil u3
1311 amunokncnor, To-Buanmomy, rex TSK ceazan
co crneundpuieckoii yknaakoii Oenkos (Suzuki et
al., 2004), a gyro Genok MGO 3 (CHHOHHMHYHOE
Haspanue TSK) mMokeT ydacTBOBaThL B Olpejele-
HUH NOJIOKEHHS BEpeTeHa IeNeHus, 4T0 CIYXHT
O0BACHEHNEM TUICHOTPOIHOTO [POSABIACHUA MY ALK
tsk (Guyomarc'h et al., 2004).

Kak Obi0 nokasano na _Frabidopsis, napyuie-
Hue paborst apresunTpancdepasbl, KOTopas Ko-

aupyercs renom WIGGUM/ERA 1 (ENHANCED
RESPONSE TO ABSCISIC ACID 1), npuBoanT K yBe-
nuueHno 00bhEMA MEPHCTEMBI H KOPPEIATHBHLIM
H3MCHCHHAM OPraHOTAKCHCA KAK Ha BEICTaTHBHBIX
ocsx, tak u B userkax (Yalovsky et al, 2000;
Ziegelhoffer et al,, 2000). D10 rosopur 0 TOM, 4TO
ruapodoOHEIe B3IAMMOACHCTBISA, H3MEHAIONIHECH B
npouecce (hapHe3HaANpPoBaHNs GENIKOB, BAXHBI 11PH
(bOPMUPOBAHMK PErYIATOPHBIX KOMITJIEKCOB, KOH-
TPOIUPYIOUINX PA3MEPBI MEPHCTEMBI.

OnpenenéHnuyio ponk B OrpaHHYeHHH pa3Mepos
anuKkanpHoi M QuIopadbHOH  MepHeTeM  Mrpaer
apyras (apueswiTpancdepasa, KoIHpPyeMas IreHoM
PLURIPETALA (PLP) (Running et al., 2004). V my-
TAHTOB plp Bhipamena Qacumauns nodera, a Takxe
YBEJINMEHO HHCA0 OpraHoe nperka. Myrtautw plp
(kak u wig/era l) obnazardT MOHHKEHHOH 4YyB-
CTBHTE/ILHOCTBI0 K 3K30reHHOH aldClM30BOH KHC-
note. [Ipoaykrom rena PLP asasercs w-cyObean-
Huua Qepmenta apHesuaTpancepassl, KoTOpas
TAKKE BXOAHT B COCTaB (JEPMEHTHOrO KOMILIEKCa
repanmarepaniaTpancgepasn 1 (6enox PFT/PGGT-
la). Oreytereue storo Genka y MyTaHToR OblIO
OATBEPHKACHO HMMYHO(IIYOPECUEHTHIMH METO-
Aamn. OGa depmenTa yHacTBYIOT B IPEHIIMPOBa-
HUH: KOBAJICHTHOM TNPUCOCIHHEHHH H3IONPEHMIb-
HOTO pajukana ((hapHesHia niM repaHirepannia)
k C-xouny Senxon (Ziegelhoffer et al., 2000).

Emé oamn uHTEpecHsiii npuMep H3MeHeHus
o0bEMa MepHCTEMbI, MPOABIAIOIMICE B CMEHE
AHCTHXH HA CYNPOTHBHOC JHCTOPACHONOKCHHE,
Haitien v Zea mays L. Y wmyrauros aberrant
phyllotaxis (abphyll) pasmep mepucTemsbl 3penoro

30Ha aKTUBHOCTH
reda CLAVATA 3

3oHa azmmn _
re:og&fﬂ\]’rﬁ? 1 rena WUSCHE!

Puc. 1.11. Kowtpone nponudepartusHon akTBHOCTH Mme-
PUCTEMbI NO MEXaHuaMy OTpuuaTensHon obpaTHOM CBAN
(s3ammopencTeve CLAVATA-WUSCHEL)
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sapoabimta ysenuven (Jackson, Hake, 1999). Okono
TOJIOBHHEL PACTEHHI, TOMOZHIOTHBIX 110 MYTalHN
abphyll, uMe0T CYNpOTHBHOE JIHCTOPACIIONOKEHHE,
PH 3TOM HepBele ABa (PHIJIOMA pacnonaraloTes
B IJIOCKOCTH. NMEPIECHIHKYIAPHOIN HIHTKY (B HOpMeE
JIMCThA OYEPEIHbIE ¢ MEIHAHAMH, PACTONOKEHHbI-
MH B IIOCKOCTH Meanans! murka). Mspeaka mepn-
CTeMA MYTAHTHOIO 3apojbilia Ha OnpeaenéHHoM
ITANE CIOHTAHHO PACIIEIIIAETCH, 00BEM KIETOMHOI
MaccChl MECpPHCTEMBI YMCHBIIACTCHA H JHCTOpPACHO-
JI’KeHHEe CTAHOBUTCA OUEPENHBIM.

D10 AneHne HanoMuHaeT onbithl P. v M. CHoy
(Snow. Snow, 1935) ¢ xupypruyeckuM paspe3aHuem
MEPHCTEMBI HA 9acTH, B KOTOPBIX [PH UCKYCCTBEHHOM
BEPTHKAJILHOM PACCCHCHHH MEPHCTEMBI PACTEHMIT
C CYyNPOTHBHBIM JIHCTOPACTIONIOKEHHEM Ha 4 CEKTO-
pay pereHepHpoBaBIHX TOGeroB HabIIOAAN0CH Ote-
peaHoe (CnupalibHoe) AucropacnoiaomerHme. MoxHO
npc.-nno.rlararb. 410 []pll paccequHH MCPHCTCMM
(MM 1pH CHOHTAHHOM YMeHbilieHHn e oOnéma
B PE3YJIbTaTe PACHISTIICHHA) HE A0CTHTACTCA KPHTH-
teckas KieTouHas macca, Heobxonumas s hopmu-
POBAHHSA ABYX CYNPOTHBHbIX JHUCTHEB B OJIHOM Y3-
J1e, ¥ JIMCTOPACTIONOKEHHE CTAHOBHTCH OUEPEAHbIM,

1214, Cucmema CLAVATA-WUSHEL
U NO3ULUOHHas UHhopMayus
8 Mepucmeme

Cucrema CLAVATA-WUSHEL obecneunsaer or-
pHIEATENLHYO 00paTHYIO CBA3b MEHKAY HEHTPAIb-
HOH 30HOIl TYHMKH CO CTBOJNOBBIMH KICTKAMH H
OpraHu3aiuoHHBIM HEHTPOM MepHCTeMbl. Ypes-
MEpHOE YBEIHUEHHe Tyhaa npoanhepHpyronmx
KIETOK BeI&T K CHMIKEHUIO aKTHBUPYIONIEro CHr-
HAMA, a4 YMEHbUIEHHE YHCIa CTBONOBBIX KIETOK,
HATIPOTHB, K YCHIIEHHIO 3Kcnpecen reda WUS s op-
FAHMBAIMOHHOM HenTpe Mepuctemil (Schoof et al.,
2002). Kak nokasano s XHMHYECKHX PEaKilHi,
OTpHLATENbHAN 00paTHAS CBI3E [TPH ONMpeaenéHHBIX
VCJAOBUSX TNPHBOIMT K aBTOKONebaTe/NbHBIM [1pO-
ueccam (benoycos, 1951; JKabGoruuckuii, 1974; Py-
Ooun, 1999). Teopetntueckn nponndepaTHBHag ak-
THBHOCTh MEPHCTEMBI, 8 TAKKE YHCIIO CTBOJIOBBIX
KIIETOK JIOJI3HBI NpeTeprnesarb KonedaHns BO
BPEMEHH.

OTmeTHM, 4TO H3MEHEHHE PA3MepPOB MEPHCTEMBI
y Arabidopsis B pesynsrare MyTaumii 1o resam
cucrembl CLAVATA-WUSHEL Bener kK namMeHeHHIO
¢unnorakcuca (Mayer et al., 1998; Fletcher, Mey-
erowitz, 2000; Hamada et al., 2000). Hanpumep,

IR MYTAHTOB WS IIPH HCC/IEJ0BAHHN YIJIOB JHBEp-
FEHLHH ¥V [IPOPOCTKOB Ha paHHeH CTajHHu PazBuTHA
BBIAIBJICHO, YTO MNOJIOKEHHE CeMsioneii n nepebIx
JBYX HACTOAIIMX JIMCTHEB XOPOLIO ONHCLIBAETCH
FHNOTE30i O CYNMpOTHBHOM (hulOTAKCHee, TOrxa
KaK y TPeThEro  NnocienyomHx HacTOAIIHX JTHCTb-
€B YIUIbl JIWBEPTEHIIHH CYIUECTBEHHO OTIHYAINCH
OT YIVIOB B CITHPAJIM, XAPAKTEPHOH U1 AMKOIO TH-
na (Hamada et al., 2000). beina npeanokena pusno-
NIOFUYEeCcKas MOAETb, COMIACHD KOTOPOIl peryiasius
Pa3BHTHA UCTOBOH CEPUM OCYIIECTBIAETCA B TPH
31ana: sMOpHOHATIbHEBI ( pa3BUTHE CeMs 101 ). IoBe-
HHJIbHAS NPOrpaMMa pa3suTHs (HACTOMILIHE JAHCThA
Ne | — No5) u nporpamma passurTusi B3Ipoc/oH
po3eTku aucTheB. JlIA MYTaHTOB Wus BhUABHHYTO
JBE THUTIOTE3BI U1 0OBACHEHHS YKIOHeHn# B (un-
notakcuee. Ilo neproil w3 rumotes mnporpamma
Pa3BUTHA B3POCIOH PO3ETKH JUCTHEB BO BPEMEHH
3aMeniaeT HapYIEHHYIO NPorpaMMy HOBEHHILHOIO
passutus. o BTOpoii — loBeHHILHAS (asa npaBu/ib-
HO MPOTEKAET BO BPEMEHH. OJHAKO H3-3a Majoro
o0béma MepucTeMmbl (BbI3BAHO MyTauuei wis)
Pa3BHTHA KBEHHIBHBIX JIHCTHER HE MPOHCXOAHT,

Maremaruyeckoe MogenupoBaHue pacrpeiele-
HHH TPAHCKPUIIUMOHHOH akTHBHOCTH reHoB CLY n
WUS (Hukonaes u jp., 2007: Nikolaev et al., 2007)
MOKA3a/10, 4TO MOCTYNAThl 0 NOC/IEA0BATENHHOIT CTH-
MYJSIUH  TPAHCKPHUTILIMOHOI AKTHBHOCTH TeHOB
WUS, sarem CLV3, CLV1/CLV2 wu uHerarusHas
peryiasims WUS siBHO HeEJXoCTaTOMHBI LISl OHH-
CAHMsA pACHpeae/ICHHs AKTHBHOCTH 9ITHX [FEHOB
Jla’Ke B OJHOMEPHOM [POCTPAHCTBE KJIETOYHOrO
pAaa. ABTOpaM MOAETH NPHILIOCH BBECTH A0MO-
HiTeabHsi daktop Y, KoTophlii oTpaxaer paccro-
AHHE OT BEPXHEH TOYKH KJIETOUHOro psina (uesrpe
LIEHTPaJibHOI 30HBI MEPUCTEMBI) 10 1aHHON KIETKH.
®axrop Y sBngeTcs runoteTHueck M Mopgorenom,
KOTOPBIT (PAKTHUECKN OTBEYACT 34 pacnpeieneHue
no3uiHoHHoit HHpopMaunn B meprncteme. Ecnn
(hakTop nosuiHOHHON MHpoOpMaHKn Y HE BBEICH
B MOZeNb. HHUIIHALAA IKCIpeccHu reda WUS mpo-
MCXOAHT BO BCEM KJICTOMHOM paly Hike obnacti
akcnipeccun resa CLV 3, wTo He coOTBETCTBYET
NEHCTBHTENLHOMY PACIIPEACACHHIO TEHHBIX MPo-
ayktos (Hukomaes n ap., 2007; Nikolaev et al.,
2007). Mpennomennas MoaeIb XOPOLUIO HMHTHPYET
pacnpeneieHie npoaykroB resos CLV 1/CLV 2,
KOTOpOE 3arparusaet Oonee WHPOKHIA PAL KIETOK,
110 CpaBHEHHIO ¢ reHom WUS.

TMo-BrauMoMy, NpH Mepexojle K JIByMepHOil Mo-
JIeSTH MEPHCTEMBI TaKKe NMPHASTCS NOCTY/IHPOBATH
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aun3oTponHy0  AudQy3HI0 KOPOTKOro HenTHAa
CLV'3 w/unn apyrue no3diuHOHHLIE CHIHAJILI, KO-
TOPBIC MO3BOJIAT HMHTHpOBaTL Hanbonee peasmc-
THYHOE pacnpejesienne npoaykros reda WUS
B OPraHu3alHOHHOM HIEHTpe MepucTemsl nobera.

1.2.2. UHnumnauma pa3BuTua nUcTa

[TepBbiM BHAHMBIM CBHAETC/ILCTBOM 3aKJIaAKH 11IPH-
MOPJIHS JINCTA ABASETCH NePHKJINHATBHOE Je/leHne
B cyOanuaepmansiom croe L2 n/nmn L3 (Beay, 1969;
Tumonnn, 1984). Onnako ewmé a0 1oro jaeieHns
NPOHCXOUT JAeTePMHUHALNA OllpeenEéHHOI FpyITb
KJIETOK K Pa3BHTHIO JUCTOBOIO NPHMOD/IMAL.

HcTopuiecky nepBeIM TEHOM, MapKHPYIOIHM
30HY 00pa30BAHMA HOBOTO JIMCTOBOTO MPHMOP/HS,
Obl1 ODHapyxkeHHblil v Tabaka (Nicotitana taba-
cuml.) ren NFL 1. B nepudepuieckoil 30He Me-
pHCTBMb! MOABJIAKTCA MONOCHI BKCHPQCCHH ATOrO
FeHa, 3aTParuBAIONIHE HE TOJBLKO MOBEPXHOCTHBIE,
HO M TyOHHHBIE ClOM KJeTOK. TTepuKianHanbHble
JlesieHns B 9TOT MoMeHT He Habmonaotes (Kelly et
al.. 1995). O6nacTb MepuCTEMBI, JeTePMUHUPOBAH-
HYH K Pa3BHTHIO JIMCTOBOIO MPHUMOPIHA, MOKHO
TAKKe BbIABHTH 110 AH((epeHiHanbHOI dKCrpeccun
apyrux rewos (puc. 1.12). Jdns _4. thaltana 1o
npexie Beero reusl LEAEY (LFY), PIN-FORMED |
(PIN 1), ASYMMETRIC LEAVES 1 (AS 1), UNUSUAL
ELOWER ORGANS (UFO), CUP-SHAPED COTYLE-
DONS 1 (CUC 1) w CUP-SHAPED COTYLEDONS 2
(CUC 2). Kpowme Toro, B 30He 00pa3oBanus JAHCTa
CHHKACTCH IKCIPECCHA MEHORB, XaPaKTEPHBIX U1
HEHTPATbHOIT 30HbI MEPHCTEMbBI H COCEAHMX Kile-
TOK mnepudiepHuecKoil 30HBL. HanpuMep TeHOB
SHOOTMERISTEMLESS (STM), KNOX-GENE
Srom ARABIDOPSIS THALIANA | (KNAT 1) (Long
et al,, 1996; Tsukaya, 2002).

TTpuMeuaTenbHo, 4To MHOTHE coOBITH HA YPO-
BHE JKCTIPECCHH IEHOB JHIIEL COMYTCTBYIOT Je-
TEPMHHAIHKM PAa3BUTHA JIHCTA, HO HE HIpalwT
B 3TOM Mpolecce pemaiouteii peryiasTopHoil po-
au. Tak, y MYTaHtoB [fy NPOUCXOAMT H3IMEHE-
HHC pasBuTHs DOKOBBIX oceil COULBETHA, BMCCTO
IBETKOB Pa3BHBAIOTCH KOPOTKHE OJHCTBEHHBIE
nodern, HecylHe HEKOTOPBIE OPraHbl IBETKa
(Schultz, Haughn, 1991), a y mytanTa ufo 8 no-
JIOKEHHN JIeNECTKOB M THIMHHOK Pa3BHBAKOTCA
HeoOwuHbie opranbl (Levin, Meyerowitz, 1995),
HO HI B TOM, HH B JAPYTOM CIy4ae HE NpOHCXO-
ST HapyieRns GopMUPOBAHM S HPUMOP,IHER Be-
FeTaTHBHBIX JIMCTHEB.

3ona akcnpeccum
reda WUSCHEL (WUS):

OpraHn3ayuoHHBIN

LIBHTP MEPUCTEMB

JoHa akcnpeccun
rena CLAVATA 3 (CLV 3):
LeHTPanbHas 30Ha
MEPHUCTEMBI

3oHa akcnpeccuu
revoe CUP-SHAPED
COTYLEDONS 1n2
(CUC 1, CUC2):
rpaHuLsl Mexay
Byaywmumm dunnomamm

3oHa akcnpeccum
TEHOB
SHOOTMERISTEMLESS
(STM) u KNAT 1:
He 3axBaThiBaeT 0bnacTe
pa3MeTku nucTa

30ka axcnpeccuu
resa ASYMMETRIC
LEAF (AS).
MapriHansHas
MepucTemMa nucTa

3oHa akcnpeccuu
reHa
FILAMENTOUS
FLOWER (FIL)
nrenos YABBY, KAN:
abakcvankHas cTopoHa

3oua akcnpeccuu
reda PINHEAD
(PNH):

dfaKcuanoHan CTopoHa

Puc. 1.12. [pocTpaHCTBEHHbLIE NATTEPHbI AKCTIPECCHM
Pa3NUYHbIX FEHOB, MaPKUPYIOW WX Pa3BUTUE NUCTa,
B NpocTpaHcTee MepucTeMsl (no Tsukaya, 2002)
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Baxnyio pons B onpenenennn cyandbl KISTOK
HIpaeT aAHTArOHHM3M Mexy reHamu AS1 n STM.
[Tpn sxenpeceun resa STM 11ojil KOHCTHTYTHBHBIM
cunbheivM 35S CaMV-npomotopom B 30Hax, T1je
JIOJKHBL  PA3BHBATLCH  JIMCTOBLIE  NPHMOPIHH,
y _A4. thaltana pa3euBalOTCs HEOOBIMHBIE JIONACT-
wble auctbi (Tsukaya, 2002). Ecam ananoruusbiii
IKCHEPHUMEHT TIPOBOANTE ¢ renoM KNAT 1, 1o nucrea
HE MPOCcTO NpHOOPETAT JONACTHYIO CIPYKTYPY,
HO B MECTaxX pa3BeTBJIEHHSA KWIOK nuorga obpaszy-
10TCH AJBEHTHBHBIE MEpHCTEMBL. Y KyKYpy3sl (Zea
mays L.) aHanoruyHas IKCIPEccus r'eHOB B TKAHAX
TIPHMOPIHA JIMCTA BOSHUKAST 1pu mytaunn knotted |
(kn 1), 1py 9TOM HA JIHCTE BOIHMKAIOT 30HLI MEPUCTE-
MATHYECKOH akTHBHOCTH — «y3enkny (Vollbrecht et
al., 1991). B 3Toii CBA3H HHTEPECHO OTMETHTh, YTO
Y PAcTeHHH CO CIOMKHBIMU JIHCThAMH B [TPHMODIAHAX
YACTO COXPAHACTCA AKTHBHOCTh IEHOB, XAPAKTEPHBIX
Als MepHC’]'eMbl.

I'nnepaskenpecens resa AS |, HanpoTus, sener
K 00pa30BaHHio JNCTa U3 USHTPAILHOIT 30HBI Me-
puctembl. Obpasyromuiics npu 3TOM JHCT HMeEeT
MeJbTaTHYI (PaanaibHO-CHMMETPHYHYIO) CTPYK-
TYPY. DKTONMYECKAA 3Kcnpeccus resa WUS B ne-
pudepHeckoil 30He MEPHCTEMbI TIPHBOANT K NOJIHO-
My oreyrerBuio auerses (Tsukaya, 2002; Kessler,
Sinha, 2003; Exosa, 2007).

Takum obpazoM, BLIOOP TYTH Pa3sBUTHA MEkK-
1y JHCTOM M MEpPHCTEMOIl, OcylecTBansieTcs Ha
YPOBHE BKIKOYCHHA IEHETHUECKHX HPOrpaMm Me-
puctembl (reust STM, KNAT 1 w ux opronoru y
Apyrux pacrenuii) u nucra (rew A5 1). Hurepecno,
YTO Y ABOHHBIX MYTAHTOB sim as | passutue (u-
J10MOB riponcxoauT HopMadibHo (Tsukaya, 2002: Kes-
sler. Sinha. 2003). 310 o3HauaeT, UT0 y pacreHus
CYULECTBYIOT A/IBTEPHATHBHbBIC I'CHETHHYECKHE 11pO-
I'pamMmabl, oﬁecneql-mammne paurpammcnnc (:)}'II’K-
LI MEKAY MEepHCTEMOH 1 aucToM. OTMETHM, HTO
BhIOOp Mexay akenpeccuei renos STM u AS 1 ne
BIIHACT Ha pAcnoaOREeHHE OpPraHog.

1.2.3. Ponb aykcuHos B hopMUpOBaHUM
NO3NLUMOHHON UH(DOpMaL K
B anukanbHoW mepucteme nobera

Hawubonee npamaruyeckoro sdexra n cboes B fmc-
TOPACHONOKCHHH MOKHO J0OHTLCA NPH NOBPEHK-
neHun resa PIN 1, oTBeTcTBEHHOTO 32 aKTHBHBIN
TPAHCIOPT ayKCHHA M3 Kinetku (cm. pasaen 1.1.3).
OOpazoBanne IHCTHEB B BepxHei vacTH nobera

y MyTaHtos pin-formed 1 (pin 1) MOXHO BbI3BATH
¢ NOMOILLIO araposoro Onoka, nponurannoro YK
(Reinhardt et al., 2000), TTpn 51OM BBICOKHE KOH-
HEHTPALHK AYKCHHA BBI3BIBAT 00pa3oBaHme KOJlb-
EBLIX MPUMOP/IMEB JIHCTHEB, YTO HE XAPaKTepHO
mis _A. thaliana (Berleth, Chatfield, 2002). Bos-
MOJKHO, BBICOKAs KOHLEHTPALMA AYKCHHA CTHMY-
JMPYET K PasBHTHIO MPHMOPANS BCE KOMIIETEHT-
HBIE KJIETKH MEPHCTEMBl, KOTOPHIE PACIIONOAKCHB
KOBIOM B nepuepuueckoii 30He.

C nomouisio cnenduuecknx aHTHTEN K 6Ky
PIN 1 n k 6enky AUX | (naccuBHBIH NNEPEHOCHHUK
AYKCHHA B KJIETKY) YAAJIOCh MPOCASIHTE OTOKH
AYKCHHA B KJIETKAX 30HbI, JASTEPMHHUPOBAHHOI
K passuTiio npumopans (Reinhardt et al,, 2003).
B nentpe Habmoaaercs MakCHMAaNbHan KOHIEH-
Tpauus 6enka PIN |, okpyaoimme KJieTKH nojig-
pH30BaHBI B CTOPOHY LIEHTPa AETEPMHHUPOBAH-
HOTI'O ﬂpHMOp,}lHﬁ, TOrAa Kak ayKCHH JIBHIKETCH C
[OBEPX HOCTH NepH{ePHIECKOii 30HbI MEPHCTEMBI
B rAyOUHHbBIE (HHKENeHKALLHE) CIOH KIETOK, rae
MOTOK aykcuHa caupaercs ¢ yxe auddepenun-
POBAHHLIMK TAXKAMH TpoKaMOMA, WIAYUIEro OT
apyrux guanomos k crene (Vernoux et al., 2000)
(pue. 1.13).

[Mo Beeil BHAMMOCTH, THXKH NPOKamMOHs M
MPOBOJAAILAS CHCTEMA 3aKNaAbIBAOTCA BAO/b

Puc.1.13. Mopens pacnpegeneHns NOTOKA aYKCMHOB
MpY MHALMEUMK pa3BuTUR npumopauns nucta (no Vemnoux
el al., 2000). MoTok aykcuHa NoKa3aH KPaCHLIMKU CTPENKaMK,
TONWWHA CTPENOK NPUMEPHO COOTBETCTBYET MHTEHCWBHOCTM
akcnpeccumn Benka-nepeHocqmuka PIN 1. MyHkTupom nokasaw
TeopeTudecku npeanonaraemsii NoTok aykcusa. lew LFY —
FeHETHYECKNA MapKep Pa3BUTHR NUCTOBOTO NPUMOPAKA
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cTaOHIH3NPOBAHHBIX TOTOKOB AYKCHHA B pacre-
uun (Turner, Sieburth, 2002).

Kak npeanonaraior, pojib [ACCHBHOO Iepe-
Hocunka AUX | 3akmouaercs B Tom, uT0OR Orpa-
HUIHTE OOBEM KICTOK, KOTOPLIH BCTYIMHT HA NyTh
anddepenunposkn aucta (Stieger et al., 2002). V

Mmytantos _Jrabidopsis aux | NpakTHHECKH Her

HAPYLIEHNIH B pPasBUTHH JUCTHEB, 4TO. OAHAKO,
MOKET ObITh KOMIIEHCHPOBAHO (DYHKIHMOHHPOBAHH-
eM JAPYTHX FeHOB TOro xe cemeitcta — Like-AUX 1.
V npoiiHoro myTtanTa pin | qux | HanecenHe Ha anekc
nactel, cogepxameil YK, seissisano obpasosanue
GoJiee KPYIHBIX JTUCTOBBIX HPUMOPIHEB, HeM Y O1H-
Hounoro mytanta pin 1 (Reinhard et al., 2003).

OGnacth MHHLMALKMY NPOKAMOHANLHBIX TSKEH
ABNACTCA 30HOH IKCHPECCHH  PEryaATOPHOrO
rena ZWILLE (ZLL, cunoHnm PNH: cm. pa3sa.
1.2.1.3), MyTaumu 1no KOTOpPOMY HPHBOIAT K pes3-
KOMY CHMIKCHHIO NpOonuepaTHBHONH aKTHBHOCTH
MepHeTeMBl, YPOBeHb dKCIpeccHH rena STM B 1ieH-
TPAJbLHON 30HE MEPUCTEMbI MTPH ITOM JAMETHO CHH-
waetcs (Lynn et al., 1999). MoxHO npesnonoxuTh,
JUIA YCTeIHO# nponudepalyy MepHcTeMa J0/5K-
Ha MOCTOSHHO Noay4ars MHQOpMALKIO O NOTOKAX
AYKCHHOB, YCTAHABIHBAKUIHXCH B HHIKCICKAIIMNX
Tkauax. Ecnm jmddepennmpopka npoxkamOoHanb-
HBIX TAHEH HE WHHUMHPOBAHA, ACNCHMA KICTOK
B MepHCcTeME BIOKNPYIOTCS.

BhuiRHHYTHL ABe runoTessl. o0bACHAOIMe pac-
npeieneHne ayKCHHOB HpH AeTEPMHHALIK [IPHMOp-
ANA, OH.H)’ W3 HUX YCIOBHO HA3BIBAKYT «,ElOHOPHOii»
(source-model). a Bropylo — «aKuenTopHoii» Mo-
nenbio (sink-model). B nagane nunimanysa pazsuins
MPHMOPIHA TPOHCXOIHUT CIIOHTAHHO, HO, KaK Npei-
N07aratoT, 00yCI0BICHA PA3HBIMH TIPOLIECCAMH.

CornacHo «10HOPHOI» Moaenu, Oynymnii npu-
MO]J,:IHﬁ BO3HUKAET M3 TO# rpyiniibl KJICTOK B KOTO-
poit 1o chayuaitHeIM NPUUMHHAM CHHTE3 ayKCHHA
MOBBITLIEH. Jlanee ayKCHH pacrpeiensercs rno coce-
HHM KJIE€TKaM nepuepH4ecKoil 30HbI MEPHCTEMbI
W NPOMCXOAUT nofaBieHne (OpMHPOBAHNSA HOBBIX
LEHTPOB CHHTe3a aykcuHa ((eHoMeH, aHaloru4-
HbIif ANHKAIBHOMY .EJ.OMHHHPOB&HHFO). ,[[HJIBE' CTH-
MyJIHpyeTcs 0a3uneTanbHblil OTTOK ayKCHHA W3 TIpH-
MOPJIHA B TITYOHHHBIC CIIOH KJIETOK.

Mo  «akuenTopHOit»  MozenH,  HaodoOpoT,
LHEHTP HHHUMHPOBAHHOIO [PUMOPAHA HBIHACT-
CSl AKTHBHBIM 1OTpedHTEIEM AYKCHHA, KOTOPbI
TPAHCHOPTHPYSTCH M3 OKPYKAIOUIHX [MOBEPXHOCT-
HBIX KAeTOK. B pesynbrare OKpyKaromue KIeTKn
o0esiHeHbl ayKCHHOM H HE MOTYT CAY#HTb JIOHOpa-

MH LA OGPHBDBaHHH HOBOI'O TIPI»IMU]JI[HH piI,D,OM
¢ yvike BosHukwiuM (Berleth, Chatfield, 2002).

B npouecce MHNUMALNY 3AKIAIKH JIHCTA BAKHbI
HE TOJILKO NOTOKH 8YKCHHA, HO H CIIOCOOHOCTE Klie-
TOK K BOCHPHATHIO AYKCHHOBOIO curuana. ¥ _Fra-
bidopsis Mmytaums no reny PINOID (PID, otseda-
eT 33 CHHTE3 MPOTEeHMHKHHA3H ayKCHHOBOTO OTBe-
Ta) wan no reny MONOPTEROS (MP, orseuaer 3a
CHHTE3 OIHOIO M3 TPAHCKPUIIMOHHBIX (DAKTOPOB
AYKCHHOBOTO OTBETA) Takke NPHUBOAMT K obpa-
joBaanio OesnucTHeix oceil (Christensen et al.,
2000; Hardtke, Berleth, 1998). [TpumeuarenbHo,
uro obnactu skcnpeceun rewos PID u MP B
MPOCTPAHCTBE MEPHCTEMBI COBNAAAIOT € npej-
nojaracMeiMH - flotokamu  aykcunos  (Reinhardt,
Kiihlemeier, 2002; Reinhardt et al., 2003).

Taknm 00pasom, coBpeMeHHbIe JaHHkle NOATBEp-
HCIAKOT HAITMHHE 30Hb] HHIHOHPY OWET0 BAHAHHUA BO-
Kpyr (POPMHPYIOILETOCs PHMOP/ANS JIHCTA, KOTOpas
HE JIAET HOBBLIM NPHMOPAMAM 3aHATH OJIOKaiillee
mecto. Bamueiylo pons B obpasosanun nurudu-
pylolieii 30Hbl HrpaeT npouecc ofeaHeHHs KIeTOK
AYKCHHAMMH M OPraHu3alius BEKTOPOB MOTOKA AYKCH-
Ha OT MHMILMHPYHOUINXCA TPUMOPAHEB K MPOKaM-
OnasibHbIM TAKAM 0O1eii MPOBOASILEH CHCTEMBI,

1.2.4. ®DopmupoBaHue npumopaus

ITpi aansHeiiuem pasBUuTHH IPUMOPIMS [TPOHCXO-
JAAT caeayome npoteccst: 1) onpeaeiienne rpaHmi
npumopans: 2) anpepentnpoBKa atakcHanbHoi 1
abakcHaabHOH MacTH; 3) AKTHBH3AIHS MAPTHHAIb-
Hoit mepucTembl (Bowman, 2000; Tsukaya, 2002).
3a oTrpasUueHne KIETOMHOrO Marepuana oyay-
mtero (GuaIoMa OT KIIETOK OCH M ApYrux (pusjioMos
otBeuatoT reasl CUC 1 u CUC 2: 0HH IKCHpEccH-
PYIOTCH B BHE KOJBIA M0 rpaHuie Oyayuero npu-
mopaust (puc. 1.12), a npy MyTanmsx BOZHUKAKOT
CAMBIIHECA B CAMHYI CTPYKTYPY CEMANOIN, Kpas
HEKOTOPBIX JHUCThER TAKKE CHOCOOHBI K CAMSIHUIO
(Takada et al., 2001). TIpumeyarenbHo. MTO BAOIbL
IPaHHILL  NPHMOPIAHA IKCIIPECCHPYETCH  TaKKe
rew UFO (Tsukaya, 2002), oasako npu MyTamusax
HapyuiaeTes JMilbk CTPYKTYpa [BETKAa, HO He OT-
rpaHAvIeHne MpUMOPAns OT KJIETOK ocu. MoikHO
NPENONIOAKHTE, HTO B NPOMOTOPHOH 4acTH reHa
UFQ ecrs peryasTopHble y4acTKH, pearupyloniue
HA TE e (PAKTOPBI TPAHCKPHIILLIN, YTO H IPOMOTOPBI
CUC | m CUC 2. B caywae UFO aktuBaums Tpan-
CKPHIIIMK He HMeeT (JYHKIHOHANLHOIO CMbICHA,
a BCEro JIHIIb OTPAmAaeT CAYHaiiHY 10 KOppeasiHio,
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[IpuoBpeTenne OpraHoM A0P30-BEHTPAIBHOTO
cTpocHusi (1. e. aAupdepeHINPOBKa HA AJAKCHAIIb-
HYH M afakcHalNbHYIO “HaCTH) BO3MOKHA TOJNBKO
B TOM Clyuae, KOrjla nocrynaer HeKHil mo3uinoH-
HBIl CHTHAN H3 anukaisHol MepucreMsl (Berleth,
Chatfield, 2002). Opratibi, BO3HHKAOIHE CTPOro
B LEHTPE MEPHCTEMBl, HMEKT PagHalbHO-CHMME-
TPHUHYIO HIH CHHPAILHYIO CTPYKTYPY. IT0 cnpa-
BEUTHBO HE TONLKO /1S OTACALHBIX (DHIIIOMOB, HO 1
JUIS UBETKOB, pacnonokeHubix B conpernn (Ienun,
Esxkosa, Hy6, 2002). Onxo n3 npospiennii 1op3o-
BEHTPaIbHON M PepenItnpoBKN TPUMOPIUSA JTHC-
ta — aKkenpecend resa FILAMENTOUS FLOWER |
(FIL 1) na agaxcuanshoii, a rena PINHEAD (PNH) —
Ha abakcuanbHoii cropode npumopaus. Myraims
fil 1 Grina onucana mo PEeHOTHTTY LBETKA M COCTaR-
JSKOUIMX €10 OPraHoB, KOTOPhIe npeodpasyrTes B
HUTEBHAHbIC CTPYKTYphl. B BererarusHoi cdepe
noreps Qyukuun FIL 1 Beipaxaercs B GopMupo-
BAHMY LHIHHAPHYECKHX JIMCTHEB, ¥ KOTOPBIX BECh
IMUAEPMHC TIPOABAAET CBOiicTBa abakcHanbHOM
croponsl (Sawa et al., 1999b; Tsukaya, 2002). ITpn
HAPYILEHNUH padoThl IEHOB ANAKCHANM3AIHH, Ha-
NPOTHB, BO3ZHMKAET (HIIOM € 3NHAEPMAILHOM
auddepeHIPOBKOIL, XapaKTepHOIT J115 a1aKCHAb-
HOiT cToponsl (Sawa et al., 1999a).

AKTHBH3AILHA MapruHajibHOIT MEpHCTEMBI, KO-
TOpas POHCXOIUT B 0BracTH, cBODOIHOI OT IKCNpec-
CHHU TEHOB aJakcuanusauMu u abakcHanusaluu.
[To oanoit u3 mozenelt nponudeparnBHas aKTHB-
HOCTh CWJIBHO OrpaHMucHa B pakione Oyayuieii
HEHTPaIbHOM KHIKH, H 10ITOMY COOKY 0CTAIOTCS
KJACTKH, HE BEAIOYEHHBIE B 30HY ITOr0 HHIHOHPY-
jotero siansHrs. Ilonoxkerne MaprusansHoil Me-
pHCTeMbl MAPKUPOBaHO 3KClpeccueil rena A4S 1.
[IpH MyTaLUsaX M0 ITOMY I'eHY MapruHaibHasi Me-
pucTemMa paﬁm‘ae‘r HEPABHOMEPHO, B pPE3yabTaTe
BO3HHKAIOT JTHCTOBBIE MIACTHHKH HErpaBHIILHON
thopmsr (Tsukaya, 2002; Ewxosa, 2007). Heemotpst
Ha BCE YBEIHUHBAIOMIHIICSH 00BEM TaHHBIX O MEXa-
HH3MAX 3aKIAIKH U PA3BHTHA JIMCTA, BCE ellé He-
JIOCTATOMHO CBE/ICHHIT 0 TOM, KaK HMCHHO [ACTepMH-
HHPYCTCs onpe,r]eﬂémtoe PacnoJioKECHHE OPpraHos,
(hoOpMHPYIOLLIXCA B MEPHCTEME.

1.2.5. MexaHuyeckue (hakTopbl pa3BuTHs

B kauectse anbrepHaTHBbl K OHOXMMHYECKOH HH-
TEpHpeTaluy NpOLECCOB PasBHTHA AKTHBHO pas3-
BHBACTCH HAMPaBiaeHHE, NMOCTYIHPYROIUEE MCpBO-
QUEPCAHOC 3HAYCHMC MCXAHHYCCKHX HATAKCHHUH H

nedpopmanmii. Brepsbie runoresy o BaxHOi posn
MEXaHNYECKHX B3aUMOCHCTBHII B [POCTPaHCTBE
mepuctembl Boickasan C. Isepennep (Schweden-
der, 1878), koropeiii cuHTan, YTO MOJOKEHHE
HOBBIX TPHMOPJMEB ONPEJeNAeTCs KOHTAKTHLIM
JARJIEHWEM OPraHOB B IPOIECCE PA3BHTHA.

Euwe onnoil opurusansroil GnoMexanuyeckoi
naeeit apnserca reopus, paspadorannas O. [woen-
nom (Schiiepp, 1938). Tlo »10oit Teopun c0i TYHHKH
pacter ObicTpee, uWeM KJeTKH Kopnyca. B murore
BOBHHKACT «H30OLITOUHAS NMOBEPXHOCTHY, COAAIONIAN
MeXaHuueckoe Hanpaxenne, Yrobpl penakcuposath
BO3HUKLLEE HanpsuKeHue, ariexke nobera Gpopmupyer
cKiIaakH. B nansneiiem 3TH CKAaAKN CTAHOBATCA
MPHMOPINAMH H BCTYNAKOT HA nyTh Moporenesa
JMCTA WIH JAPYTHX aNneH/ MKy PHLIX OPraHoB,

D1 BIAAL B panbHeiimem passui I1. Tpux
(Green, 1985; 1999), On cuMtan, 410 MOJOKEHHE
u (QopmMa OpraHoB OINPEACAAIOTCH JIOKAIbHbBIMH
MEXAHHYECKHMH HANPAKECHUAMH, H C [OMOILLIO
BBIMHCIIMTEABHOIO IKCTIEPHMEHTA NOKA3a/1 BO3MOK-
HOCTH BOIHHKHOBEHMA ONPEAen&HHbIX MpoCTpaH-
CTBEHHBIX NATTEPHOB, XAPAKTEPHLIX JUIf OpraHo-
TaKCHCa Pa3sHbIX pacTeHH# (Kak KpyrosblX, TaK M
CHMPAIbHBIX).

OcHOBHYIO (MEXAHHUECKYI0) npuanny Gopmu-
posanusg punnorakcuca I'pun (Green, 1985) Buien
B pacripejie/ieHHH KOMIOHEHTOB KICTOUHBIX CTEHOK.
C noMomIbH MHKPOCKOITMH B TIOIAPH30BAHHOM CBe-
TE€ OH AHAJIM3HPOBAS HAlPABICHHE YKIAAKHN LENN0-
n03ub1x hubpuna B mepucreme. Ha npumepe “inca
mayjor L. ObUIO NOKA3aHO, YTO NPH CYNPOTHBHOM
JTHCTOPACTIONOKEHHN 110 HanpasieHno Guopun
MOJKHO YCTAHOBHTH, B KAKOM MECTE BO3HHKHET HO-
Bas napa npumopaues. KaeTku MepHCTEeMbI ¢ onpe-
JeAEHHOIT NEPHOAHYHOCTBIO 00pasyioT (pHOPUILIIbI
HeJTION03BI, TOAAPH3ALINS KOTOPhIX paszauvaeTt-
est va 90° Opnako npu stom Tpun ve obeyixaaer
MPHYHHBL, BEI3BIBAIOIINE TIepepacnpencienne Gpuo-
punnspHoro matepuana. MHTepecHo oTMETHTS, UTO
nepepacnpeaeeHie aykCHHOB BAHAET HA OpHeHTa-
HI0 MUKPOTPYOOYEK KOPTHKAIBLHOIO HTOCKEICTa
(Nick et al., 1992), yro MO#keT, B CBOIO OHepe/ib,
BBIIBATH HIMCHEHHE HANPABICHHS YKIAAKH (mo-
PHII 1ETI0103k B KNeTOUHOI cTeHke. Takum
o0pa3om, TIJABHBIM PEeryisTopoM  NO3HIIHOHHOH
uhopmauun B npusegeHHeix 'punom (Green,
1985) npumepax Takxe MOTYT OKa3aThCA AYKCHHBI.

B JkcrniepuMeHTax ¢ HaJOKEHHEM Ha MepHcTe-
MY arapoBbiX OI0KOB, COIPAKALIHX IKCITAHCHH, OC-
nabnAeTcs MEXaHHYECKOe CONPOTHBIEHHE KIETOK
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B ONpeIeIEHHOM MecTe. JKCIIAHCHH Pa3pyilaeT Bo-
JIOPOJIHBIE CBAH MEACLY LELTHKIO3HBIMU MUKPO(HO-
PHIIAMH M CUIMBOMHBIMH TJIHMKAHAMH KIETOMHOMH
crenkn (McQueen-Mason, Cosgrove, 1994; 1995).
TIpi 3TOM BO3IMOMNKHO M3IMEHEHHE HANPABICHNS Be-
peteHa jenennst y kaetok L2, oOpa3zosaHue BbIpoc-
TOB, HMCIOIIMX 0P30-BEHTPAIBHOE CTPOCHHE, H
JIaske HAMEHEHHE [POCTPAHCTBEHHOIO NATTEPHA KC-
MPECCHH Y HEKOTOPBIX TEHOB, XAPaKTEPH3YIOIIHX
passuTHE JIMCTOBOrO npumopans. OaHako npokam-
Onanbibil Tk He andipepennmpyeTes, U nporpam-
Ma pasBUTHA JIMCTA HE PLANU3YETCH NOIHOCTHIO
(Fleming et al., 1997; 1999).

[TpoBeadénnble IKCIepUMEHTRI NOOY AN neene-
jlopareneil K MOMCKY 9HJOICHHBIX IKCHAHCHHOB,
s epeHIIMaILHO IKCITPECCHPYIOMIMXCS TIPH pa3-
BUTHH JCTa, Y TOMATOR (Lycopersicon esculentum
Mill.) crneundmueckmii sxcriancun LeExpl8 Obin
JleficTBurenbHo oOHapysken (Reinhardt et al., 1998).
B aansHeiimem BHSCHWIOCH, YTO HA PAHHUX HTAnax
passuTHs aucta npomotop rena Lefapl8 perynu-
pyercs aykeuHom (Reinhardt, Kiihlemeier, 2002).

310 TOBOPHT O TOM, HTO Mexanuyeckue (axro-
pbl MI'PAKOT BAXHYKO POib B MNPOLIECCE PasBUTHA
JUcTa, HO HM MOWKHO OTBECTH JIHIUL NOJYMHCHHOC
aHayeHune. B cnoe LI MEXaHMUECKHX CTHMYIIOR,
HE CONPOBOKIAIOUIHXCA AYKCHHOBBIM CHIHANOM,
HE JIOCTATOMHO IS TOJHOUEHHOTO (POPMIPOBAHNA
(huiioMoB.

Mexanunueckue cpoiictsa cnos L1 po cux nop
HAXOAATCA B HEHTPC BHHMaHHA paia HCCICN0BA-
reneil. Tlocrpoensl GHOMEXaHHYECKHE MOAEIN 110-
BejieHun cios L1, KoTOpbie NO3BOAAIOT NOKA3aTh
pacrnpeaeneHne MeXaHH4ecKHX HanpaReHHI B 11po-
crpadcTse MepucteMmsl. [Tokaszano, uro onpenenén-
HbIC HANPSIKEHHS CONYTCTBYOT (HOPMHUPOBAHHIO
NMpUMOpAHER B TNMO3HIHAX, XapakTepHbIX U1 BE-
reTaTuBHbLIX posetok _drabidopsis. Hecmotps Ha
OOMBINYI0 ACTANN3ANMID MEXaHHYECKHX CBOICTB
KIETOMHBIX CTCHOK M TPYAOEMKOCTL BRIMHCICHHIT,
paspaboTaHHbIe MOJAEAH HOCHT HHTEPNPETALHOHHbIH
xapaktep (Jonsson et al., 2006; Sahlin et al., 2009).

Ha smepucremax _,ffraé}b'bpﬂif TaKme ObUTH
MIPOREICHB!  NCC/IC/IOBAHNIS 110 NPAMOMY H3Mepe-
HHUIO MEXaHHYECKHX CBOWCTB KIETOUHBIX CTEHOK
(Peaucelle et al.., 2010). dns storo Osuta nenomis-
30BAHA TEXHHKA JIA3CPHOTO 30HJAMPOBAHHA: K MH-
KPOMAHHTIYASATOPY OBUIM NPHKPEIUICHB! 3epKajlo
M wacTHi@-3o0ma onpegenéunoro pasmepa. Ipuno-
KeHUe OonpeaenéHHol CHabl K MHKPOMAHMITYIISA-
TOPY NPUBOAHT K JeopMalHK YacTHIIbI-30HA,

B pe3ylbraTe 4ero 3epKajo CMEIaeTcs, i lazepHbiH
JIy4 OTKJIOHAETCH HA HEeKOTopbIi yron. OTkiaonenne
3@BHCHT OT NPHIOKEHHOI CHIIBI M OT YIIPYTOCTH
KJICTOUHOI cTenkn B neeneayemoii Touke (Peaucelle
et al, 2010). Jdasaenue ObI0 HNPHIOKEHO HIBHE
Kk cioro LI

[Mokaszano, 4TO NP UCIIONB3OBAHHM HACTHIL, CO-
MOCTABHMBIX 110 paiMepy ¢ TONIHHON KIeTOYHOI
CTEHKH, MEXAHHYECKNE CBOHCTBA OTJIRILHEIX KICTOK
BO BCEM MPOCTPAHCTBE MEPHUCTEMEI BAPLHPYIOT,
HO HEBO3MOKHO BhIACANTH 00/IACTH € NOHHAKEHHOH
MPOYHOCTRIO KJIETOUHBIX CTEHOK B cioe LI, ko-
TOpbIE COOTBETCTBOBAILM Ol HHUUHHPOBAHHBLIM
npusmopausin (Peaucelle et al., 2010).

JIiA  BLIABACHHA HHUIHHPOBAHHLIX TPHMOP-
AMEB  JIHAMETP HacTHI-30HA0B OblT  yBenHUeH
70 pa3sMepoB, COMOCTABUMBIX € Pa3sMeEpoM IeJoii
KAEeTKH. Bblia BBUIBHHYTa THIOTE3A O TOM, 4TO
HHULHALKMSA [IPHMOPAHS B onpenenéHsom caiire
Ha MEPHCTEME TPOMCXOAMT Onarojaps pasmsr-
HEeHHIO ¢10a L2 (n/nan apyrux riyduHHBIX Cl10EB
KJAETOK TYHHKH), OZIHAKO MeXaHHYEeCKHe CBOIiCTBa
cnos L1 Ha HauanpHBIX ITanax HHULMALKMH MPH-
MOPAHA MEHAKOTCA HE3HAYHTENLHO.

y.!laJl()Cb TAKKE JlOKasaTh, HTO pa3Mﬂ]“!€Hlie
KAETOYHOH CTEHKH CBA3AHO B OCHOBHOM C METH-
nupoeanMeM nexktHHa (Peaucelle et al., 2008).
M3menenne CTeneHn METHIMPOBAaHMA MEKTHHA
KAETOYHOH CTeHKHM HeoOXOAMMO H JIOCTATOMHO
JUISL SKTOMHYECKO HMHUIMALMH HOBOI'O IPHMOP-
AN, KOTOpb[ﬁ OKa3bIBAETCA B HHOH MNO3HLMH 110
CPABHEHHIO ¢ HOPMAJIBHBIM fIpolieccoM Mophorenesa.
Takum o0pa3zom, NpocTpaHCTBEHHOE pacripenene-
HME METHI3CTEpa3s MNeKTHHA ABIACTCH BakHeli-
WHM  (hakTOpOM, ONpeJensomHM  (PUAIOTaKCHE
y pacrenuii (Peaucelle et al., 2008).

1.2.6. Moaxopabl kK MaTemaTUyeckomy
MOAENMPOBAHUIO KNETOYHOro pocTa

[Ipn crpeMuTeIsHOM PA3BUTHH METOIOB AKCIEPH-
MEHTAJBHOTO AHAIM3a COOBITHH, NPOHCXOMMLIIX
NpH MHULHMALMH, 3aKIaJKe i PasBHTHH B PacTH-
TeILHOM OPraHH3Me CTPYKTYP Pa3HOro YpoBHS,
noABAAeTCs Bee Ooabme wHhoOpMalHn 0 npouecce
mopdorenesa. Tem He MeHee aeranbHOe 3HAHHE
JIOKA/IbHBIX  MEXAHH3MOB, [PUBOMALLHX K BO3-
HHKHOBEHHIO NO3MUMOHHONW nupOpMaumy, He ja-
€T NpeJiCTABICHAN O TOM, KaK HTH MEXAHU3MbI
COOTHOCATCA € PacnonmkeHueM (HopMHPYIOLIHXCS
OprasoB pacTeHHA B IPOCTPAHCTBE.
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OnHuM 13 MOAXON0B, NO3BONAIONIAX OCBETHTH
3TOT BOIPOC, ABJACTCH CO3AAHHE MATEMATHYECKHX
MOJIeJIei, B KOTOPBIX B KaYeCTBE HCXOAHBIX 10CTY-
JIATOR  3AJ10KCHEI (l)H']liOHOI"H‘{eCKHB NPHHIHIBL,
Jexamue B ocHose opradorexesa. ITpakTuuecku
BO BCEX MOJEIAX TAKOrO Pojaa B OCHOBE JEHKHT
APEACTABIEHHE O MO3MUHOHHONH MHpOpMaLNK Kak
BeayIem Mexaunime JnddepeniHpoBKH KIETOK.

1.2.6.1. OGHoMepHbIe Modenu psda Knemok

CaMbIMB 1IPOCTBIME 110 TEOMETPHH CIIGYET TIPH3-
HATH MOJACNHM Aenamerocs SIMHEHHOFO paia KICTOK
(Pomanos, 1992; Pomanos, Cyxosepon, 1997; Cyxo-
sepos, Pomaros, 2009; Tobpouaes, Meanos, 1999;
JInxowsaii u ap., 2007). B pabore A. E. JloOpouaesa
u B.b. Msanosa (1999) Onia npeanosesa Mojeih
YHHUTONAPHOFO PALA KJIETOK KOPH#. OCHOBAHHAA HA
I]pc,ZlCT‘ﬂBJlBH}I}I O COrnacoBaHHOM CHUMIIIACTHUYCCKOM
POCTE COCEIHMX PIJOB B 30HE POCTd, XApakrepHon
JUITMTENBHOCTH KACTOMHOTO LMK W MaKCHMalbHOM
BpeMeHH npebuIBaHIA B 30HE POCTa MEPHCTEMBI.

B Buiunenurensiom sxenepumente (lobpouaes,
HBanos, 1999) KaKAyI0 KIETKY XapakTepH30BaliH clie-
aywomumy napaMerpamu: 1) umcino wrepaunit npo-
IpaMMbl, KOTOpOE CYLUECTBYET KIETKa — «Bpems
AWU3HM»,  2)  UHCHO  «TIPOKHTBIX»  UTEpaliHii;
3) cocrosume kaerkn [mMuto3(1)/nutepdasza(0)];
4) «IOKOJIEHHE» — YHCIO WIeJeHH», NpoH3oLel-
MX ¢ Hayana paborel nporpaMmsl: S) MHIHBHILY-
aibHBT HOMep; 6) MHAMBHAYAIBHLI HOMEp Ma-
TepHHCKOiT KaeTkH. Bo Bpems Kamaol Hrepanuu
HHCII0 «ITPOKHTBIXY HTepaimii (napametp 2) ysean-
qyuBaeTcAa Ha eanHuily. Koraa unciao «npokHTBIX»
HTepauMii [peBbIIAeT «BPEMS KH3HHY, KIeTka
nepexoaut K murosy. Korza 4meno «npomurbixn
B KJACTOMHOM LHMKIIC H'repaul-u'-i I!])EBI:IUI}IET HHCIO
HTEPALMI «MHTO3a», POrpaMMa MPoJAYUHPYET JIBE
HOBBIC KJIETKH BMECTO CTapoi.

IMoctpoennas wmomens ([loGpouaes, lsanos,
1999) yHunonspHoro paua KJIeTok, NPOHCXOAALLHX
M3 OJHOH MHUIHAINK KOPHS, MMO3BONAET NOCTPOUTH
BEPOATHOCTHYIO KAPTHUHY PaclpeicicHus MHTO-
30B, KJCTOK Pa3HOIl JATHHBI H I'EHEANOr N0 KakK 10H
KIICTKH PAfa, IPOH3OMIEAMEro W3 OAHOH HHUIHAIN
KOpHA. HCCHC}IOB&TEHB MOKET TAKKE 3a10aTh OTKJ10-
HEHHS OT MCXOIHBIX IAPAMETPOB JJIMHEI KIETOY-
HOTO LIHKA,

B naneueiinieM pesynstarkl MaTemMarH4ecKoro
MOJCIHPOBAHUA OBIIH [TPOBEPEHKI C  MOMOMIBIO
HAOMIOIEHUI Ha THCTONOrMYECKHX Tipenaparax

KOHYMKOB KOpHell mnwennust (Triticum aesti-
vum L) n kykypysel (Zea mays). Tlokazano,
YTO paclpeieneHne JelAmuxXcs KICTOK B paay
XOpOIIO COBMNAAALT € MPeJACKA3aHHBIM HA OCHOBE
MATEMATHYECKOrO MOJeHpoBaHuA. BhisipiaseMmsle
HA Tpenaparax reHeanorHyecKkHe B3aMMOTHOLICHUS
(napel, TPOHKN 1 HEeTBEPKHN KJIETOK, NPOC/ICIKHBAEMbIE
110 o01Ledl KIeTOYHOI CTeHKE UCXOAHOI MaTepUHCKOM
KACTKH) TAKAKE NOATBEPIKAAIOT NPE/ACKa3aTe/bHY 0
cuity paspaboTaHHONH MOJIENH H MO3BOJISIOT NPOBEC-
TH BHIYMHUCIICHHE MAPAMETPOB KIIETOYHOI0 UMKIA 110
(pukcHpoBaHHBIMM nipenaparaM. K Hemoctarkam
npemaokentoro noaxona (JoGpouaer, Heanos,
1999; 2001) MOKHO OTHECTH OTCYTCTBHE (hHIHOIOrH-
HECKOro 00 BACHEHHA OFPAHMYEHHOI MUTOTHYCCKOM
AKTHMBHOCTH, KOTOpas najgaet no Mepe yaaneHus
OT MHHILIHAJEH MEpHCTEMBI.

OaHON K3 yaauHbIX NONBITOK NPONHTE CBET HA
pacn penencﬂ HE JCAALIHXCA KICTOK B paCTHTEJ] BHOM
oprauusme senserca moaens I AL Pomanosa (1992),
MOJYYHBINAA pa3BuTHe B JalbHeinx paborax
(Pomanos, Cyxosepor, 1997; Cyxosepos, Pomanos,
2009). B 3710l MOeIN pacTeHHE [PEeACTABIEHO
Kak OMNOAAPHBII PAA KJIETOK, B KOTOPOM BEpPXHAA
AllHKa/IbHaA KJICTKA CHHTC'SHP}'ET AYKCHHBI, a8 HHH-
HAA ANMKAJIBHAN KJIETKa — HHTOKMHHHBL KieTkn
paaa crnocodHbl K ACJCHHUAM MPH YCIOBHH, 4TO
KOHUEHTPALNA M ayKCHHORB, H IHTOKMHHHOB mpe-
BbIIIAET HEKOTOPOE IOPOroBoe sHayenne. B kayect-
BE MCCIEAYEMblX NapaMETPOB B MOAEIH BBICTYIA-
JIH YPOBCHb CHHTC3d OPMOHOB, CKOpPOCTbL pacriaia
NpH nepeMelteHny Ha 1 yeaoBHYI0 eMHHILY JUTHHBI
(1 kneTky psia) u 1opor YyBCTBHTEIBHOCTH, 3a-
NaHHBIE JUIS KakaA0ro TOPMOHA OTAelbHO. JTa
MpocTas MOelb NO3BOANET AHAIHIHPOBATD, B YACT-
HOCTH, KOJIMHYECTREHHOE COOTHOIIEHHE MEKIY yC-
NOBHOH KOPHEBOI 1 noberosoii cHeTemoi, pacnpe-
JIETICHHE KICTOMHBIX JIC/IEHMI B IPOCTPAHCTBE.

OIHHM M3 HHTEPECHBIX Pe3yabTatoB, NOny-
YeHHBIX npM MmoxenuposanuH (Pomanos, 1992),
ABJACTCA YBEIHWYEHHE IIMHBI KOPHEeBOil 4acTH
pAla B OTBET HA YBEJWYCHUE YPOBHSA CHHTE3a ayK-
CHHOBR M/HJIH HA CHHIKEHHEC CKOpOCTH HX JAcrpaia-
HHH. AHAJIOTHYHO MPH YBEIHYEHHH YPOBHS CHH-
Te3d MHUTOKHHHHOB HJIH CHHKEHHE CKOPOCTH HX
pacnajga yBeln4MBaeTcs JUIHHA 100eroBoi 4acTH
knerodHoro paga. K noxoxemy sddexty npuso-
JUT  YMEHBIUCHHE 110pOra  HyBCTBHUTCIBHOCTH K
COOTBETCTBYIOUMM ropmoHam. B nroGom cnyuae
POCT KIETOYHOTO psjia BO BCEX BLIMHCIMTENILHBIX
IKCHEPHMEHTAX OKA3biBAETCH OFpaHHYEHHBIM BO
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BpeMeHH M B npoctpancrse. [lnuHa noaydennoro
B MOJEJH KJETOUHOrO paja 3aBHCHT OT napamer-
POB CHHTE3a, TPAHCIOPTA N METADONNIMA TOPMOHOB,
HENOCPE/ICTBEHHO YYACTBYIOUIHX B PEryjisiiHy Kie-
TOYHOTO IHK/IAa Y pacTeHHil.

K coxanenuio, B CHIY OIpaHHYEHHOCTH 3a710-
JKEHHBIX B MOZIEb MOCTYJIATOB, OHa He obnanaer
NOCTATOYHBIMH BBIPA3UTEIbHBIMK cpeiacTBamu. Ha-
IPHUMEP, OHA HE JAeT NPeJCTaBICHHS O BETBICHHH
KopHeBoil n noberosoit cucrembl. Tem He menee
BAMKHO NOIAUEPKHYTH, WT0 B Mojens Pomanora (1992)
3ANOMKEHBI TE e NPUHINITLL, 9T0 B B MOJASIH TPEX-
ueersoro dnara (Wolpert, 1971; Boabnepr, 1982).
ANUKAIBHOE [0JIOKEHHE BOCTIPHHHMACTCA KIICTKA-
MU pAJa Kak Mo3HIMOHHBIA CHTHANL K CHHTE3Y TOro
WK MHOTO TopMoHa. TIpu 3TOM jesieHHe KIeTOK U
uX yenosHas auddepeHunposKa onpesienseTcs no-
UUHOHHOH MHpOpMaLKeil, noayyeHHON n3 060oMX
MOAKCOB pajaa B Gopme PUTOrOPMOHOB, a Juls OT-
BETa HEOOXOAHMO ONpPEAeEHHOE OPOroBOE 3HAYE-
HHE KOHUEHTPalHH.

TMosxke onyOAMKOBAHA AHANOTHYHAA 110 HCXO[1-
HbIM nocekLikaM mojens (Chavarria-Krauser, Schurr,
2004). OnHako B 3TOH MOJEIN PacCMOTPEH TONLKO
P KIETOK KOPHS, NPHYEM POJib HCTOYHHKA Ay KCHHA
OTBOJIHMTCS BepxHeil kiaerke psaa (pakruueckn
0a3anbHOIl YacTH KOpHA), 4 CHHTE3 LMTOKHHWHA
NOCTYANPOBAH UIA  ANHKANBLHOH KAETKN psia.
OCHOBHBIM MEXAHHIMOM pacripeae/neHus ropMoHoB
cuntany npocryw audgdysuio. C noMoutsio 31oil
Mojesin ORlJIO M3YHUeHO BIHSHHE TFOPMOHAIBHOIO
CTaTyca Ha pasMep MepHCTeMaTHHYECKOH 30HbI
KopHs. HeemoTps Ha TO YTO 1A KOHYHKA KOPHA
ObuTH  OBIZIM  MOAYUEHbl PEATHCTHYHBIE IaHHBIE
Mo pacripeieleHHIo IeadluXcs KIeToK, OHH B Ma-
JI0ii CTENeHH MOMOralT NMOHATE (UIHIOIHYECKHE
peryisaToOpHBIC MEXaHu3Mbl B 3TOH CHCTeMe, 110-
CKOITbKY HE YUMTHIBAIOT MEXaAHH3MBI TOISPHOTO
TPAHCIOPTA TOPMOHOB.

OueHuTh BKIAJ HATPABICHHOTO TPAHCHOOPTA H
anddy3un npH pacnpeieneHn ayKCHHOB B PAIY
KJIETOK KOPHSA MO3BOJSAET Apyras moaens (Jimxom-
saii u ap., 2007; Muponoea, 2010). B xavectre me-
XO/IHBIX MOCTYJATOB 31€Ch 3aJ10KEHbl NPEICTABICHHSA
00 oTpunarenbHoil o0paTHOI CBA3H MEKIY CKOpO-
CTBI0 AKTHBHOIO TPAHCIOPTA ayKCHHA W KOHIEHT-
paumeil sroro ropmona (puc. 1.14). B pesynsrare
MOJICJIMPOBAHMS NOKA3AHO: YCM BBILIC KOHLIEHTpPA-
1A AYKCHHA, TeM MEUIEHHEE PONCXOIHT aKTHRHbII
TpaHcnopt, u Haoboport. [Nonoxenne Genka PIN |
B MOJIEJIM CBA3AHO C aNHKaJIbHOH CTOPOHOI Kanci0i

-
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Puc. 1.14. OcHoBHble NPUHLMNGEL MOAENW pacnpenenexus
aykCMHa BAONbL KNEeTo4HOro pAaa KopHA (Muxowsai w ap.,
2007). A - cxema oTpuyarenskoit obpaTHOW CBAAN npu pery-
NALMM aYKCUHOM CKOPOCTW €ro TpaHcnopTa nyTém akcnpece
cun rexa PIN 1 v gerpagauwn Benkososoro npogykTa B pRay
KNeToK KOpHs. B — KNeTouHblil aHcamBne B MUHUMAMEHOA
MaTeMaTMeckon MOAENW pacnpeaeneHUs aykcuHa Baons
NPOAONLHOI OCK KOpHS. PUcyHOK nibesHo npepocTasnen
© B. B. Muponosoi (2010)

KNeTKH psjaa, uto ofecnednBaet akponeTanbHbiii
MOTOK aYKCHHA BAOIbL KOPHSI.

JTa MOIETE VUUTHIBACT TakiKe Hecnendniany o
Auddy3uio ayKCHHA W NOTEPH ayKCHHA U3 KJIeToY-
HOTO pAla, BKIOUYAIOINE AeNOHHpOBaHKEe B (hopme
HCAKTHBHBLIX KOHBIOraTOB, JIaTepanbHyo anddy-
3HIO H OKHCIIEHHE.

B MUHHMAIBHOH MOIE/IN CHMTAIM, 4TO Pl
KJIETOK HMEET NOCTOAHHYH UIHHY, 3alasallv
napaMeTpsl  MOCTYIUICHHS ayKenHa w3 nodera
3a0aBaJIH  NAPAMCTPLl MOCTYIUICHNS AYKCHHA M3
nodera g KJIETKY ¢ MakCHMajibHBIM HOMepom (NV),
a BCe OCTajbHBbIe KJICTKH piia (3a MCKIOUeHueM
nerkn Ne 1) cunranu oamuHakosbiMu (puc. 1.14).
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B pe3ynsrare BbIMHCIAHTCIBHOTO IRCICPHUMEHTA
Ob1110 NoJay4eHo pacnpeiciacHHe aykCHHa ¢ Mak-
CHMAJIBHOM K{)HLlCHT[]ﬂI.lHeﬁ B KJCTKC-HHHIINAIIN
KOPHEBOIro HexJiHKa, ]JaCl'lOIIO)KEHHOrl Cpaiy noj
KJIETKOI MOKOsIerocs HEHTpA. l'Ip}mepHo TAKOE

HavaneHoe
cocToAnue 1

Bl Mporogepma
[ Npomepucrema
B Cnoit L2 mepucremsl
B Cnoit L3 mepucrems!
W Naperxuma 3apopsila
[l Nepexonkbie kneTku

I Cycneraop

nosopoT Ha /4

o

Puc. 1.15. MopenupoBanue passutua sapoasiwa Arabidop-
SIS AVIKOTO THMNA MPK NOMOLYM ANFOPUTMA KNETOMHLIX aBTOMA-
TOB. BuaHo «waxmartHoe none», 0OpasoBaHHOE CHCTEMON
koopanHat Modeni. lMoauuuoHHas uHbopMaUua B MOAENH
aanava a priori (cM. HauanoHoe cocrtoskke). Cycnexsop
COCTOMT M3 ABYX (Sic!) KneTok, KOTOpble B MOAENK CMELLAKTCS
Apyr oTHocuTenbHo Apyra (war 6). Ha ware 27 nonydaercs
OYepTaHMe Cpeaa, NOXOXEee Ha CPe3 CTaguM Cepheuka,
OrpatnyeHns, HaknagbiBaeMble MOLENbK KNeToYHbLIX aBTo-
MaToB, He NO3BONAOT AaTh AOCTATONHO AETanbHyl Mopdo-
norudeckyto uHgopMaumio 0 passutiun 3apoaeiwa. Mepexon
Kk 3D-mogenu 3aTpyaHEH, Nockonbky 3apofblll He ABNSETCA
TENOM BPaLEHUA W Ha APYrvMX OBYMEPHBIX CPe3ax BuIrnaguT
uHave, PucyHok nobeaHo npenoctaened © K. P. AkGepauHeiM
(2010)

e pacrpe/ie/leHHe ayKCHHA MOMKHO NPeanoarars
Hi OCHOBAHMH IKCIEPHMEHTAILHLIX JaHHBIX. Mak-
cUMasibHas JKcrpeccus mapképHoro rewa GUS
110/ MMPOMOTOPOM T€Ha PAHHEr0 OTBETA Ha ayKCHH
DR 5 (DR 5:GUS) nabnionaercs HMEHHO B MHHIIH-
anax kopheBoro uexiauka (Sabatini et al., 1999).
[Tpodmnn xonuenrpauun aykcuna (JIuxowsai n
ap., 2007; Mupouosa, 2010) cosnann ¢ npoduiasmMu
ONTHYECKOT IIOTHOCTH Ha NperiapaTax kopueii 4 riz-
bidopsis NP1 rHCTONOTHYECKOM OKPAINHBAHUH Ha
FAIOKYPOHUAA3HYIO AKTHBHOCTb,

PasputueM 3TOH MOAEIH NMOCHYKHIO BEIeHHE
KiaeTounblx aenenmii (Muponosa, 2010). Oxaza-
J0Ch, 4TO U1 AJCKBATHOIO BBEACHHS ITOrO napa-
MeTpa HEOOXOAMM JIONOAHUTEALHBIH HIOTETH-
vecknii (akTop Y, oTBevaromunii 3a peannsainio
MO3NLHHOHHON HAQOPMALIMK B PALY KICTOK KOPHA.
BO3HHKHOBEHHE MO3HIIHOHHOTO CHIHAJIA B MOZE/H
3aBHCEI0 OT KOHUEHTPALIMK ayKCHHA,

B pesynsrare MogennpoBaHus ObJI0 1N0KA3aHO,
HTO NOAOKEHHE MAKCHMYMa KOHUEHTpPALHH ayKeHHa
COXpaHsieTCsa M B TOM CIIy4ae, KOraa KJIeTKH KOpHS
aensates. PacnipefieneHue MHTOTHYECKOH akMBHOC-
TH B MOAC/AH COBIAAAET € IKCOEPHMEHTAIBHO
HabII0aeMOl  KAPTHHOM  KJIETOUHBIX  ACCHHI:
tn SHTCORIIETKH NOKOANULIET 0CH [IEHTPA NPAKTHHECKH
He JIenATe, A0 MHMIHANeil Yexsnka xapakrepHa
HI3Kas MHTOTHYECKAs aKTHBHOCTh, TOI/IA KaK Hau-
Gonbliiee 3HAYEHHE MHTOTHYECKOrO HHIEKca Co-
OTBETCTBYET MEPHCTEMATHUECKOH 30HE AeleHMi
(Mupouosa, 2010). B s10ii e paGorte usyyeHo siu-
SHHE PABAHYHBIX (PAKTOPOB HA pacrnpeeneHie ayk-
CHHOB B KOpPHE: BBEJEHHE IKIOTEHHbLIX AYKCHHOB,
HHTHOHTOPOB TPAHCTIOPTA AYKCHHA, YCHJIEHHE 10-
CTYILICHHS ayKCeuHa U3 noderosoii cucrems. [pen-
noxennasn mouens (JInxowsait u ap., 2007. Mupo-
Hosa, 2010) nossonsier OLEHHTH JOKAIH3ALMKD
HHJLYLLHPOBAHHBIX DOKOBBIX KOPHEii.

bau3Kka K paccMOTPEHHBIM MOIEIh KAETOUMHOTO
pana mepuctemsl nobera (Huxonaer u ap., 2007;
Nikolaev et al., 2007), ynoMusapiascs B pasuene
1.2.1.4. Bebua Ttakxke nokazaHa HeEoOXOAMMOCTb
MO3HILHOHHOI HHPOPMALIMK IS CaMOOPraHH3aIHM
KJICTOK TPH BO3HHMKHOBEHHMSH IPOCTPAHCTBEHHBIX
naTTepHoB sxcnpeccun WUS, CLV 1, CLV 2 u CLV 3.
Mnnorernyecknii nosnuuosHeii hakTop Y B MOnenn
BhlpalaTbiBaeTCs anMKAILHOH KieTkoil pana. On
OJIHOBPEMEHHO M 3aIIyCKACT, M OrpaHHYNBACT B
npocTpaHcTBe Kenpeccuio rewa WUS. Tonbko B
ATOM ciydae yaaéres AoOHTHCS aJlekBaTHOro pac-
[peieIeHna 30H akTHBHOCTH redos CLI-WUS.
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1.2.6.2. [lsaymepHbie modenu niockoeo
KMemoyHOo20 cros unu cpesa

CrenyiommumMn 1o ypoBHIKO FeOMETPHYECKOI ¢JI0K-
HOCTH 00'heKTa ABISIOTCH KISTOUHBIE CIIOM (JIByMep-
HBIE CHCTEMBI KJIETOK). 37eCh NOABIAIOTCS JOM0N-
HUTEIbLHBIE CTECNEHN CBODO/BI, 3aKII0YAI0IINECT B
pasnoobpasun Gopm KJIeTok, 06pasyiommx ToT WK
nHoil nuact (Casoerbsinos, 2005), wro MoKeT ObITh
o0ycI0B/1eHO pa3nHYHOI QyHKIHOHANBHOMH Harpy3-
KOil M cnenmannsannei KIeTox.

MozenpoBaHHe Ha MIOCKOCTH OKasblBaeTes -
(PEeKTHBHBIM U151 €CTeCTBEHHO C(DOPMUPOBABILIIXCS
OJLHOCIOHHBIX CTPYKTYP pacTenuii, TaKnX Kak Jiuc-
o Mx0B ([lonckos, 2008), wiau nosepxHOCTHBII
cnoit L1 nncta nau mepucremnl (Barlow, Liick,
2004a). Jlpyras obnacth npHUMEHEHHS JBYyMep-
HbIX MOJENeil — VYCIOBHBIE cpe3bl o0bekta B
niaeane n pt:m:"rasncn HOI'o TCAOM Bpalﬂ'.eH HuA.
1o Momer OblTh, HANPHMEP. MEpHCTEMa KOpHS,
JI0 HEKOTOpoi creneHH olnapaioilas CcBoHcTBa-
M Ten spameHusn. Torjna nojyueHHY B MO-
AeNH KapTHHY MOMKHO JIErKO nepeBecTH B 00bEM
(HanpuMep, Mojelh TpaHcnoprta aykeuHa no Gri-
eneisen et al., 2007). OmHako HHOrga Mojesinu
Ha  [UIOCKOCTH  IPHMEHAIOT K oObekram, He
CHMMETPHYHBIM  OTHOCHTE/IBHO OCH  BpalieHns
(Hanpumep. 3MOpPHOHBI  LBETKOBBIX  pacTeHHii.
KOTOPHIE YTPauHBAIOT CUMMETPHIO BpAllleHUs B
MOMEHT 3aKknajiku cemsgoneii). Tem He meHee Ha
HavILHBIX 3Tanax MO.EICJ'.IHPOBEIHHH HCNOJIL3YIOT
HMeHHO 2D-Mojienu, a B jgaliLHeifiem nepexoasT
K 00béMHBIM Mogeasm (Axbepann n ap., 2006;
Akberdin et al., 2007).

MaremaTiueckas Teopus KIETOYHBIX ABTOMA-
TOB uMeeT coONasHUTENLHOE TePMHUHOIOrHMec-
KOE€ CXO0IACTBO C OHOMOrHYECKUMH SIBJICHHAMMN,
KOT/1a «KJIETKY» MATEMATHHECKO MOJenn Xoueres
OTOMACCTBHTH € peasibHOi OHOIOrHYECKOIl KIeTKOM
Bpactesnin. B pe3yasrare MareMaTHUECKOE MOIEH-
poBaHue OHONOrHYECKHX CHCTEM MpeBpatlaercs B
«HIpy HA IMAXMATHOIH JOCKe», TJie MOJI0KeHHA Ha
MJIOCKOCTH  3apaHec OnpeiacicHbl KOOP,E[HHEITHOE
CeTKOH M oTHOmIeHHMeM cocencTBa (puc. 1.15). B
peasibHOM OHOJIOrMHMECKOM 00beKTe KICTOYHbIC
CTEHKH B napa_rmenbﬂux psi.aax KIETOK
NPAKTHHECKH HHKOIZA He OKA3BIBAIOTCA HA OJHON
JIMHUK U3 COODPakEeHHIT MEXAHHYCCKOI TPOYHOCTH
KJIETOMHOro rutacta. JleqeHns B coceiHMx paaax
KJIETOK MOYTH BCErja cnoco0CTBYIOT YBeIHICHHN
MEXaHHYECKOH TPOYOCTH, H MO3TOMY 00pasyomn-

€CA KJICTOMHBIC CTEHKH B COCCIHHX puax KJIETOK,
KAK NPABHJIO, JICAKAT B PA3HLIX [1JI0CKOCTAX.

Motens, OCHOBAHHAS HAa TEOPHH KJIETOMHBIX
aBTOMATOB, HCnoab3oBana B paborax (Axbepann n
ap., 2006; Akberdin et al., 2007; Axbepaun, 2010).
B kauecrse oObekTa Mojaennposanna Obisl BhiOpan
sapoasiut _Arabidopsis  thaliana. Tlozsnunonnas
nadopmanus B Mosenn Opl1a 3aaHa HIHAYAIBLHO
(em. pue. 1.15). Knerkn Gounin pasaenens Ha Hec-
koskko Thnos. Cuapyku pacnojaraanm nporo-
aepMaiibHBI ¢oil (B ganbHedmem anddepenin-
pytouiics 8 MMUACPMAC), HA TIODErOBOM MOIOCE
npeanojaran  HajJuMyHe KICTOK NPOMEPHCTEMEI
nofera, 0co0EHHOCTH KOPHEBOI'O 1OII0CA HE YUH-
THIBAJIM, XOTH CHAPYXKH OT HEro pacnonarain
KJGTKH CYCNe30pa, a BCe OCTANbHBIE KIETKH 3a-
poAbILa CUNTAAN OAMHAKOBRIMK.,  Kawawlii Tan
KJAETOK MOCBINAan CBOH MO3MIMOHHBIA CHrHan, M
B 3aBHCHUMOCTH OT CYMMBbI 3THX CHI'HAl10B l'IpOHC-
XOAWIM YCHAOBHBIC JlesieHus kKnetok u anddepen-
unposka. Jlajgee anropuT™M MpOrpaMMbl. HCMONb-
IYIOMMH  AKCHOMATHKY KJETOMHBIX AaBTOMATOB,
MPOM3BOAMI HOBbIE KICTKH B IJOCKOCTH CEHEHUA
3apojiblia,

briio NOKa3aHo, 410 BILIOTH 110 UGPH'JOB«'.‘IHHH B
MOJEIN CTPYKTYP, AHAJOIHYHBIX CeMAIONSIM, JLIA
YCOEUIHOro pa3suTHs 3apoLIIIA A0CTATOMHO NPe/-
MOJOKHTL  pacnpeneaeHne MophoreHoB myTém
npoctoil auddyann. Jlanee mozens passupaercs
HEAOCTATOUHO aJIEKBATHO, YTO, 110 MHEHHIO aBTOPOB
(AxGepamun u ap.. 2006), csazaHo ¢ ycuiaeHuem
AKTHBHOIO HANPABJICHHOTO TPaHCHoOpTa MO3HIM-
OHHBIX CHIHAJIOB, KOTOPBIH JaHHA# MOIENh NOKa
eué e yunthisaer. [Ipn BapeHpOBaHHH CKOPOCTH
aupQy3un MopHOreHoB B MOI@IH 1101y YAIUCH Pa3-
JIMYHBIE AHOMAJIMH B CTPOEHHN 3apoibllid, KOTO-
PbIC Obian pasiaciicHbl Ha TPH YCIHOBHBIX T'PYIIIikl,
BO3MOMHO, COOTBETCTBY IOLIHE HEKOTOPBIM 3MOpHO-
HAIBHBIM My Taunam _Arabidopsis.

Onanako 3Ta MoJenb TMOKa He obrazaer aocta-
TOYHBIMH BBIPA3UTENbHBIMH CPEIACTBAMMU, UTOOHI
PealMCTHYHO OTPAKATH AHATOMMYECKYI) CTPYK-
TYpy sapojabima. B riaHe passBUTHA  MOIEIH
MOMHO MPEUIOKHTE HCCIEA0BATE YCTOHYHROCTh
MOBEIEHNA B 3ABHCHMOCTH OT MCXOJHOH TeoMeTpii
MO3NUHOHHOrO cHrrana. B pamkax paspaboranmoro
ANTOPHTMA  MOICIHPOBAHHA  MOMKHO TOBEPHYTh
YCNOBHBIH 3apoisii Ha 457, cOOTBETCTBEHHO Nepe-
pacripeienB Mo3HIHOHHYI0 HHOpMalni (puc.
1.15). Ecnn npeyioxeHHbIH aropuT™ ajleKBaTeH,
TO JIONKHBI NOJNYUYHUTHCA TPOCTPAHCTBEHHBIE pe-
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LICHHs, AHAJOTHYHBIC MOIYYEHHBIM M3HAYANLHO
(6e3 Bpamenus nexoaHoro 00beKTa).

Jlpyraa crparerns uccieaosanus MoporeHesa
B TEPMHHAX KIETOYHBIX ABTOMATOB MOXeT ObiTh
cpsizana ¢ odeadenueM Habopa MO3MITHOHHBIX
CHTHAJIOB WNAM  M3IMEHEHHEM OTBeTa Ha HHX
(Hanpumep, He oOpa3syercs npomepucTeMa, Bee
KIIeTKH napenxumarndeckue). INosenenne momenn
B 9TOM Clydae JONKHO COBNAJIATH € PasBHTHEM
OnpeneaEHHBIX MYTAHTOB ¢ HAPYIIEHUEM Pa3BHTHS
cTebIeBoro noalca UM APYrux MOPHOHANBHBIX
CTPYKTYP.

C nomoluibio ABYMEPHOI MaTeMaTH4eckoii Mo-
Jlenn Obi1a H3YYeHa AHHAMKMKA pacnpe/leietue ayk-
cHHa B KOHUHKe KopH#a (Grieneisen et al,, 2007), D1a

KOPHEBOrD
yexnuka: TpaH-
CMOpT BO BCEX

HanpaeneHWaxX

LS =

Puc. 1.16. OcHoBHbIE NOCHINKW MATEMaTH4ECKON MOAEnn
woBparHoro couTanan, KpacHeiMu CTpenkamu nokasaHo Ha-
npasnexue TpaHcnopTa aykeuHa (no Grieneisen et al,, 2007)

Mojens Oasupyercs Ha runorese «odparnoro gon-
TAHAY, COIJIACHO KOTOPOIl MOTOK AYKCHHA [0 LEH-
TPAILHOMY HHAMHAPY M €r0 MHHILHAJIAM J0CTaB-
Afercs B KOPHEBOH “eXJHK, Ije B JajibHeiinem
B KOJZYMe/le HeXJIMKa IPOHCXOIHT JaTepansHoe
fepepacnpeiesienie noToka B CTOPOHY MHAEPMHCA 1
kopbl. [To Kope ayKeHH MOKeT nepeMeraThes B 6asu-
MeTA]bHOM HANPABIEHHH HA HEKOTOPOE paccTos HUE.
B Mozenn nosHunonHan nHQOPMAIHA 3a/aHa nina-
yanbHo. KiieTky pacnpenesenbl Ha HeCKOIBKO (yH-
KIHOHAMBHBIX THNOB. OCHOBHIBASCH HA IKCHEpH-
MEHTAJIBHBIX NAHHBIX N0 pacnpeieneHun 0enKos-
nepeHoc ko M3 cemedictea PIN, Kaxaoil knerke
ObLIH NPUITHCAHBL ONPEACHEHHbBIC BEKTOPLI TPaHe-
MOPTHOTO NOTOKA aykenua (pue, 1.16). Breuin Takxe
3afaHbl napaMeTphl aerpaaaun ay kenHa (Grieneisen
et al., 2007). CormacHo pacuéram, NpH MOCTYTIIGHHH
ayKcHHa u3 cTed1s B KOPEHb B MOICITH NPOHCXOANIIO
XapakTepHoe nepepacnpeie/ieHue ay KCHHOB, n op-
MHPOBAJICS MAKCHMYM KOHLCHTPAalUMH B pailoHe
KJETOK NOKOAUIETOCH LHEHTpa.

B ycnomuénnoii mogenn (Laskowski et al., 2008)
OKa3a710Ck BO3MOMKHBIM MPOaHAJH3HPOBATE TOTOK
AyKCHHA B M30IHYTOM KOpHe. Bein caenan BhIBOA
O TOM, HTO JIOKaJILHOE CKOMJeHHE ayKCHHA B MecTe
H3rnba MokeT B AalibHeNeM CTHMYJIHPOBATE 3aK-
naaKy GOKOBBIX KOPHEii.

Ecan ana maremMaTHuecknx Moaelned Xapakrep-
Hbl MakcHMajlbHOE YIpomesue M QopMaau3anus
IKCIEPHMEHTABHBIX AaHHbIX € LEIbH0 YIIPOUIEHHA
pacué‘ron. T™ B 5“01]01"“‘!6(:1{1-!)& HCCACAOBAHNAX
MOP(ONOTHYECKHM  0COORHHOCTAM  TPAJAMIIMOHHO
npuaaoT Gonpmoe Havenne. Mmenno 31oT noaxon
YACTO MPHMEHAIOT MPH HIYHEHHH MTHACPMAIbHBIX
CTPYKTYP.

B camom npocTOM ciydae KJETKH JIHCTa He
auddepeHIHPOBAHBI M HMEIOT NPUMEPHO OJIM-
Hakosy hopmy. MMeHHO Takumu cBoiicTBamu
001aaa10T AHCThA Y JTHCTOCTEOETbHBIX MXOB, COC-
TOAULHE W3 OAHOTO ciod KierTok. [lpennpuusTa
yenenrdasn nmoneiTka ([Jdounckos 2008) Ha ocHoBe
HMEIOLIErocsH MPOCTPAHCTBEHHOIO pacrpeieieHH
1 (hOpMBI KJIETOK BOCCO3/IATL NPOrPaMMy pasBHTHA
H MOCEA0BATEIBHOCTE KICTOUHBIX AC/ICHHIT, MpH-
BOAAINX K (POPMHUPOBAHMIO JIHCTA Y Physcomitri-
um pyriforme (Hedw.) Hampe. Pexonctpykums
npouecea KAeTouHbIX jgenenuii Opiia obocHoBaHa
HPEACTABICHUAMN O MOCACIOBATEIBHBIX IMK/IAX
JICJICHHA anHKalbHOH WHHIIHAIH JIHCTa H 0 Mexa-
HHYECKOIH TPOYHOCTH, KOTOpas YyBeJWYHBaeTcs
npu casure (parMoniacToB COCEAHUX JENflnX-
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Puc. 1.17. BoamoxHsie BapuaHTsl pacTaXeHus KNeTok 1 ata-
Mbl PEKOHCTPYKLUMM NOCNEA0BATENEHOCTYU KNETCUHLIX AENEHWH
(nokasaxo yudppamu u ueetom) y mxa Physcomitrium pyriforme.
Pucynok nobeato npegoctasned © [. I floHckossim (2008)

¢ Kaerok B opme KupnuyHoit kaaaku ([loHckos,
2008). B aanbHeifiieM BO3IMOKHO pacTiKeHHe B
MPOAOABHOM, MONEPEHHOM HIH HAKIOHHOM (TaH-
reHTanBbHOM) HanpagaeHHH. [TOCKOIBKY YHCIO TeOo-
PETHUECKH BOIMONHBIX BAPHAHTOR PA3BHTHI CPAB-
HUTEIbHO HCBEAHKO, BBIABHTb Ie¢HEANOrHYecKHe
B3aHMOOTHOIICHHA MCKIIY KIACTKAMH MOXKHO 503
APHMEHEHHA CJI0KHOIO BBIMHCIHTENBLHOTO anmna-
pata (pwuc. 1.17).

lns anekcos Psilotum triguetrum Sw. w
Selaginella Kraussiana (Kunze) A. Br. npu moze-
JIHPOBAHMH TIPHILIOCE BBOANTH AONOMHHTEIbHbIC
reOMeTPHYECKHE TPEACTABICHHA, NTOCKOILKY (hopma
KJIETOK 110 Mepe JIEJIeHHi peTepriesaa cyuecTreH-
Huie usmenenns (Barlow, Liick, 2004a). Cama wuann-

ANbHAs KIETKA MMEeT TPeyroibHyio (opmy, Toraa
kak e¢ Omukaiinipe npoM3BOJHBIE XApaKTEPH3Y-
HOTCH HETHIPEMA KICTOYHBIMK CTeHKamMH. B nosepx-
HOCTHOM CJ10€ MOMKHO BCTPETHTh TAKIMKE HATHYTO/b-
Hbie kieTku. beia pazpaborana cneayiomas crpa-
terna mMojgenuposanus. Pacrenne pasOmsanm Ha
PAI MOZYJIEH (B JIaHHOM ClTydae KJIeTOK) M 3a1am
reoMeTpHYecK e NPABHIIA B3aHMHOI0 NOPOKICHHA,
M3 KOTOPBIX TIPAMO CJICLYET OTHOCHTENBHOE PACIIO-
JIosKeHne Moaysiei B npoctrpanctse (Prusinkiewicz
et al, 1996). ¥V @silotum w Selaginella nocne
JIeNIeHN s MHULIMAIBHON KATKH HE BCE KJIRTOYHbIE
CTEHKH JIOYEPHHUX KJICTOK OKA3bIBAIOTCH COCOOHbI-
Mu K pactsokenuio (puc. 118, 4), uro onpenenser
JIOCTATOMHO  cTporne  (hOpPMaibHO-JOrHYECKHE
MpaBuiia, 1Mo KOTOPLIM KJIETKH MOIYT MOPOXKIATH
apyr apyra (puc. 118, 5). bnaroaapsa 3aaaHHbIM
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Puc. 1.18. Tunel noBepxHoCTHBIX KNeTok y Selaginella.
A — KneToyHbie CTEHKM MNW WX CErMeHTHl, He cnocobHble
K pacTAXEHUH, BbIAENEHs! TONWWHOR, [18a TN TPEYronbHeIX
KNETOK W [Ba TUNa NATUYrONbHBIX KNETOK NpeacTasneHsbl
JepKkansHeIMM Maomepamu. [NA HeTbipéxyronbHLIX KNeToK
3epkankHbIe BapvaHThl He nokazaHsl, b — Mpasuna BaaumHoro
nopoxaexus knetok. CTpenkamu noxkasaHb! 3aAaqHeIe B Mo-
Aenu nepexoasl mexay Tunamu (no Barlow, Luck, 2004a)
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Puc. 1.19. O6pa3osaHie NOBEPXHOCTHLIX KNETOK B MOAEIH
(Barlow, Lick, 2004a). KpacHeiM LBETOM BbigeneHs! Tpeyrone-
Hble MepucTemaTiyeckue KneTku

npasuaam (Barlow, Liick, 2004a) B suiaucnnrens-
HOM JKCHEPHMEHTE BO3HMKAECT Onpe/iesiéHHas KoH-
(hurypaums kaerok (puc. 1.19), KOTOpy 10 NErKo MOK-
HO [POBEPHTH HADMOIEHUAMH Ha npenaparax (Miau
Ha PeIUIMKaX) HOBEPXHOCTHOIO CJI0A KIIETOK.

1.2.6.3. TpéxmepHbie modenu

Haubdonee caomusIMH SABISIOTCS TPEXMEPHbIE (1po-
CTpaHCTBeHHbIC) MOAeH. OINHH U3 IPELIONEH HbIX
noaxoaos (Cagocteanon, 2005) casan ¢ noHaTHeM
Kjerounoii anddepenunporki. TTpn 3T0M HOCTYIH-
pyeTcs, UTO KAETKH jUIA BHINOTHEHHWA COBMECTHBIX
(yHKUHI  OKHBL  OOBEAHHATHECA B 3IeMeH-
TApPHbIE MHCTHOHBLI — YCTOIYHUBLIE TeOMETPHYCCKHE
COMETAHMS M3 KJIETOK, KOTOPBIE 0MKHBI TJIOTHO
JANOIHATE IIPO(.'TPHHCTBO. Yem Dosbine pa’mooﬁ-
pasue BeIMonHgeMbIX (YHKIHI, Tem Oolee clioxk-
HBIM OKa3bIBAETCA THCTHOH M TeM DONbIIEe “MHCI0
KJIETOK OH BKJIIOYAET B CBOII COCTAB.

B 3aBHCHMOCTH OT MHCJIA BXOIALINX KJIETOK I'HC-
THOHBI MOTYT 00pa3zoBath 0osee CAOKHBIC CTPYK-
Typsl (nonumepusosarked), [pennoxena «nepnoan-
geckan Tabauua» ructioror (Casocteanor, 2005), B
Hauase KOTOPOi CTOAT KJIETKH C pa3IesieHHeM Ha JIBe
¢ynkumn. llaxmarnas uian TpeyroyibHas yiiakoBka
TKaHeH BO3HHMKAGT NPH PABHOM 4HCIE KICTOK,
JNhepeHMPOBAHHBIX JUIA  BhINOJIHEHHS 00enx
(pynrumii. Ecan uneno kinerox ¢ oaxoil Gynkunei
B 2 pa3sa NpeBbIIAeT YHCIO KIETOK CO RTOPOi
(byHKIMell, TEOPEeTHYECKN J0IAHA BOIHHKATH I'ek-

caronajibHas nin donee cnoxHAA YNaKoBKa ¢ ‘-IBPE-
JIOBAHHEM KBAJIPATHLIX H TPEYTIOJILHBIX KJIETOK WIH
IeKCArOHAIBHBIX H TPEYTOALHBIX KIETOK,

I A. CaBocTestHOBBIM (2005) orucaHsl
BOIMOKHBIE TEPEX0bl MEKTY THCTHOHAMH B [TPO-
necce AH((GEepeHIHPOBKH BO BPEMEHH, a TaKKe
reOMEeTPHYECKHE TEPeX0abl OT OIHOIO K IpPYyromy
THIY KJETOMHOH OpPraHu3alMuu B INPOCTPAHCTRE.
PesynbraThl MOACTHPOBAHHA NOATBEPAAAIOTCA HAO-
MOJCHUAMH HA MHCTONOMHYECKHUX Mperaparax Kak
AKHBOTHBIX, TAK W PACTUTENbHBIX 00bEKTOR. D70
CBH/ICTENBCTBYET O TOM, 4TO OBIAM NMOHATHL QyH-
AAMECHTAIBHBIC ICOMCTPHYECCKHE 3aKOHOMEPHOCTH,
ROZHMKAIOMINE B pesyisrare audipeperunpoBrn
kaetok (Capocteanon, 2003). K coxkanenmno, Mexa-
HH3Mbl, VIIPABASIOUIHE BOZHHKHOBEHHEM TO3HIIH-
OHHOIT HH(POPMALMK B FHCTHOHE, B JAHHOI Mozen
He 00CY K IAKTCA.

B kauecTse npuMepa YCNeuiHoro CHHTe3a 1eo-
METPHUECKHX NpejeTasiennii o anddepeninpopke
H TEOPHH NO3NIHOHHOI HH(OPMAIIHH NPEIOAEHO
B mozenn (Barlow, Liick, 2004b). Mogens oGnsic-
HAET nepHoAnYeckoe 00pa3oBaHKe CrielHATH3HPO-
BAHHBIX KJIETOK B COCTABE BTOPHYHOIH (I03MbI ro-
noceMeHHnIX. B YaCTHOCTH, /LJ1A CCM, Cupressaceac
XapakTepHo NepHojinyueckoe obpa3oBaHne KIeTKH-
BOJIOKHA, KJAETKH CHTOBHIHOTO 1eMenTa (uoimsl,
MapeHXHMHOI KJIETKH W BHOBH CHTOBHIHOIO 3Jie-
MEHTa, Mocjae 4ero UMKA [osTopsercd. BakHbiM
[apaMeTPOM, ONPEACASIONHM MO3HLIMOHHYIO HH-
(opmauiio, asropu (Barlow, Liick, 2004b) cun-
TAIOT KOHLEHTPAIMIO ayKCHHA, KOTOPHI rnocTyna-
er 10 (GYHKIHOHUPYIOIIHM INeMEHTaM (I0IMBL
HyenHo 3ToT (HTOrOpMOH OmNpeaensier npaBHiib-
HOE TeueHHue IMKIAa YeThIPeXTakTHOM auddepen-
IIMPOBKH, 4TO TOATBEPKIACTCH TaKKe NPAMbIM
HIMEPCHHMCM KUHU,EHT]J&'II.!,H}I dyKCHMHA B npenapa-
tax. Kpome rtoro, mozens (Barlow, Liick, 2004b)
obbacHAeT Takke auddepeHuHpoBRy BTOPHUHOM
(hnosmel B cem. Pinaceae, 1Uist KOTOPOro XapakTepeH
IIMKJI U3 OHOIT MAPEHXUMHOI KIETKH 1 NOCAeaAyIo-
el and)pepeH1npoBKH ITATH CHTOBHIHBIX 3/1CMEH-
TOB NOApsL,

Takum 00pa3oM, K HACTOSALLEMY BPEMEHH pa3-
padoTafbl 10CTATOMHO WHOOPMATHBHBIC MOACITH
KJAETOMHOIO POCTA /Ui KOPHA, JIHCTA, MEPHCTEM
nmoberor. OnHako 3a1aua MOIENUPOBAHUA SIBJIC-
Huil Gozee BrICOKOTO YpoBHA (popmupoBanme
OpPraHoB M CO3AaHHE NO3HIHOHHONH nHpOpManHn
B npouecce MX pa3BHUTHA) NoKa ewlé He Hamna
YAOBJICTBOPHTEIBHOTO PEIICHN A,
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NMpocTpaHcTBEeHHasA opraHn3auus
MU COCTaB JINCTOBbIX Cepun

2.1. MpeanucTba Kak
HayanbHbIe TOYKU NMpU
C034aHUMU NO3ULIMOHHON
uHdopmaumu

2.1.1. Monsipusauus 3Mrotsbl 1
thopmupoBaHue cemaponen
B npoLiecce 3MbpuoreHesa

[MTepBrunbiM COOBITHEM, ONpPENENsIOLUIUM [TON0KE-
Hue vacred OVAYLIEro pacTeHus, SIBASCTC HONs-
pH3aIUA 3HIOThL Y BETKOBBIX pacTeHuil nonaspu-
UM 3MTOTHL  MPAKTHYCCKH  JACTCPMHHHPOBAHA
MO3NIIHOHHOI MHpoOpMalHedt, Mmoay4eHHoH onno-
IOTBOPEHHOH AMIEKIETKOH 0T OKpykKammnx eé
KJIETOK MAaTepHHCKOro OpraHu3sMa, T.e. MOTOKaMi
FOPMOHOB W METadOJIMTOB, KOTOPLIE OKPYKAIOT M
MPOXOAAT HePe3 3UTOTY.

HuTepecHoil MoaenbHOH CHCTEMOI 118 IKCTepH-
MEHTAIBHOIO H3YYCHHA MONAPHIAINH KJIETOK OKa-
3asacek 3urora Oypoi sopopocnn Fucus L. (Kropf
et al, 1999). OguuM H3 cambIX paHHHX coObl-
THil, ONPEaCHAIMX NON0KEHHE PHIOHIHOTO 110~
NOCA IUTOTHI, SABJAKETCH 00pazoBaHne HeXIHKa M3
F-akTusa, cnocobeTaylonero npasuiaLHOH opra-
HH3a1MH TIOJAPHOH IKCKPEIHH MY3bIPLKOB H3 arl-

mapara [oneaxu (Belanger, Quatrano, 2000). Dror
[OJK0C ONPENeIsneTcs OAHOCTOPOHHUM OCBellle-
HHeM (popmupyeTcs Ha 3aTeMHEHHON CTOpOHE),
B OTCYTCTBHC CBETA — BEKTOPOM CHIIBI THIKECTH
(obpasyercs Ha QHINMECKH HIKHel cTOpoHe
3UTOTHI), @ B IKCIEPUMEHTE Ha KIHMHOCTaTe, Iae
HCKJIH0YEHO BIIMSHHE CBETA M CHIIbL THKECTH, PH30-
HILH LI NOJTIOC HHLY UM PYETCH BHEIPEHHEM cliepMa-
To3onaa B cayuaiinom mecte (Kropf et al., 1999).
AKTHBHAS OJHOHANIPABIEHHAN IKCKpeUus ny-
3BIPHKOB MPHBOANT K TOMY, 4TO 1a3MalemMma Ha
pH30HIHOM nomioce kieTkn oboramaerces Ca’ -ka-
HaJlaMM, aHKEePHBIMHM OeIKaMH IS 3aKpenieHHs
KAHAJIOB ¢ NOMOULILIO MHKPOTPYOOYEK KOPTHKA/b-
HOrO UHTOCKedeTa. YCuiauBaeTcs MOspPH30BAH-
uhiii nputok Ca** B KieTky.

KneTounas CTeHKAa HA PHIOHIHOM TMOTOCE H3-
MEHSIET COCTAR MOTHCAXapHI0B: B €€ COCTAB BKIIIO-
yaeres cnennduaecknii cynsarupoBaHubiil (y-
KaH. JKCHEpHMEHThl ¢ MPOTONNACTAMM [OKA3AIH,
YTO NO3MIHOHHAA MH(OPMALHA B JAHHOH JKCne-
PHMCHTANBLHON cHCTEME MOKET OBITH BOCHPHHATA
MPOTONJIACTAMH KJIETOK HMEHHO Onarojaps XHMmH-
veckoH MoaH(pHKALLNH KIeTouHOH cTeHKkH. [Ipn BhI-
JIeJIeHHN TPOTOIUIACTOR HA JIBYXKIETOYHONH eTaann
pa3suTHg B 00CHX KICTKAX HOIAPU3ALNA TIPOHCXO-
aUT de novo, Ho npn OOBLEMHEHNH BBIUICICHHBIX
MPOTOIIACTOR € KJAETOYHOH CTEHKOH PH3OMIAHOTO
[0JIFOCA PA3BHBAKOTCH PHIOH IbI, TOTA Kak 00be/iH-






