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C momoIbio O-aMaHUTUHA — crenuduueckoro naruburopa cuuresa MPHK u aktunomummua D, 6JIOKHpYIOIIETro
npeumyiiectBenHo cuute3 pPHK, moxkasano, uTo mo 3aBepiiieHuA Jar-(assl mpopacTanus ceMaH dacosu (18 1) Ha ¢o-
He nogaBieHus cunte3a MPHK u pPHK nocisie nux mabyxauusda (¢ 6 4) BKIOYAIOTCA U aKTUBUBUPYIOTCA BO BPEMEHU
B KJIETKaX 3apOJbBIIIIeBOI OCH IIPoIlecchl bmocuHTesa Oesika. Ha ocHOBaHMM 3TOTO CIesiaH BBIBOJ O TOM, UTO B MHHUIIHA-
o 6mocuHTe3a OEJIKOB B CaMblil DPAHHUI II€PUOJ IMOCTAIMODPHOTEeHe3a BOBIEKAIOTCA OTJIOKEHHbBIE B 3allac B MO3LHEM
smbOpuorenese Tpanckpuntsl MPHK u pPHK, a nmepen mpokJjeBbiBaHUEM Kopernka (mocyie 18 u) B 6umocuHTes Gerka
BKJIIOUaroTcAa U HoBocuHTe3upoBanubie MPHK u pPHK.

C momoIbio ahuauKoInHa, n30UpaTeJbHO IogaBaAoIero pemnkatruBabiii cunres [JJHK, ycranoBieHo, YTO BO3-
pacraroiiue moTpe6GHOCTH B IIPOAYKTaX SKCIIPECCUU reHoB (0eKkaxX) Ha CTapTOBBIX CTAAUAX IIOCTIMOpHUOreHe3a obecIre-
YMBAIOTCA aMILIu(UKaAIUel 1 CTPYKTYPHBIX, U PUOOCOMHBIX TeHOB. CTUMYyIHpYyIOIllee AeHfCTBHE PEeryJAaTOPOB pOCTa
pacTeHUi CBA3aHO He C JOMOJHUTEJLHLIM YBEJINUEHNEM UYKCIa KOMI IeHOB, a ¢ aKTUBAIlell TeHOB MIyTeM YCUJIEeHUA
(GYHKIUI TPOMOTOPHBIX U 9HXAHCEPHBIX PETyIATOPHBIX IIOCJIEL0BATEILHOCTEN I'eHOB UYepes3 aKTUBAIIUIO TPAHCHAKTO-
POB 6EJIKOBOII IPUPOIHI.

ChopmynrpoBaHa KOHIENIUA AeHICTBUSA 9K30T€HHEBIX PEryIsTOPOB POCTa PACTEHUM HA TeHEeTUUYECKOM YPOBHE.

Knwoueesste cnosa: 3apojpiiiesas och, cuated PHK, aMinpuKkanus reHoB, peryaaTopbl pocTa.

IITuporoe mpumeHeHUE B OMOTEXHOJOTUU
pacTeHUi (HpU3NOJOTUYECKU AKTUBHBIX COEIU-
HeHUH TpedyeT U3yUeHUA MEXaHN3MOB UX Heli-
CTBUS C 11eJ1bl0 9(PEeKTUBHOI'0 UCIIOJIb30BAHUA
0e3 HaHeceHUWsA yIepbda OpraHM3My pacTeHU’I
U OKDpYy:KaloIlell cpefe.

B cBoux mccaenoBaHmAX MBI aKIEHTHUPYEM
BHUMAaHVE HA UBYUYEHUU BIUAHUA PETYIATOPOB
pocTa Ha TeHeTUYECKUe IIPOIECCHI B KJETKaX
3apOABIIell CeMAH, MOCKOJBKY BasKHO 3HATD,
B KaKOM HaNPaBJIEHUU IIOJ BIUAHUEM (hU3MO-
JIOTUYECKY aKTUBHBIX COeUHEHU TOUAET pas-
BUTYE OPraHm3Ma pacTeHuil (yCKOPeHHOM HOP-
MaJIbHOM WJIM K€ C OTKJIOHEHUSMW) HauuHasd
C paHHeTo 3Tala ero OHToreHesa (IIOCTAIMOPHMO-
remesa).

B mamux pa6orax [1, 2] 0110 yeTaHOBJIEHO,
YTO yoKe Ha HauaJbHOM CTAAWUM ITOCTAIMOpPHOTE-
He3a, B IepPBbIe CYTKU ITPOPACTAHUA CEMSAH (ha-
couiu (T. €. B Hayajie TEeMHOBOM (ha3bl — (Paswl
HaOyXaHUA U BBIXO/IA CEMSAH U3 COCTOAHUS (hu-
3MOJIOTUYECKOTO TTOKO0A) B KJIETKaX 3apPOJbIIIIe-
BOM OcHU 3aITycKaeTcs W OBICTPO BO3PACTAET BO

Bpemenu cuHTe3 PHK. MeroTcs Tak:Ke cBefe-
HUS 00 aKTHUBAIlMKU B paHHEeM II0CTIMOpHOTeHe-
3€ B 3apOABINIIaX PACTEHUM CUHTE3a He TOJbKO
PHEK, #0 1 6enkoB, u JJTHK [3].

IIpumepHO B Te Ke ToAbl APYTMMHU aBTOpA-
MU Ha ceMeHaX PasJNYHbIX PaCTeHU OBIIO ye-
TAaHOBJIEHO, UTO B PAHHUI ITPEIPOCTOBOM MOCT-
SMOPHMOHAJNBHBIN Ilepuon O6umocuHTesy MPHE
MIpeAIllecTByeT OMOCUHTE3 6esKa, IpUYeM ero
CKOPOCTDb U CIIEKTDP CUHTE3UPOBAHHBIX 0EJIKOB
HaXOAATCS B IPAMOIi 3aBUCUMOCTH OT THpaTa-
IIMOHHBIX CIIOCOOHOCTEH 3apoaAbIliei (OBOAHEH-
HOCTU CeMAH) U MPOAOJIKUTEIHLHOCTH KUSHU
pesepsubIx MPHEK. B sTux paborax ObLI caead
BBIBOJ, 00 yYacTHMM B WHUIUAIUYU OEJIKOBOTO
CHHTe3a IIpPefoOpasoBaHHBIX (OTJIOMKEHHBIX
B 3armac B mosgHem smopuorernese) MPHEK. Bo-
POC O COOTHOCUTEIHHOM POJI PE3EPBHBIX U HO-
BocuHTe3upoBaHHLIX pPPHK B nnunuamnuu 6mo-
cuHTe3a 6esiKa B paHHeM IIOCTIMOpHUoTeHese 1Mo
cpaBHenuto c MPHK menee nsyuen. [Ipusenennbie
KPaTKO JaHHbIe TOAPOOHO PacCMOTPEHBI B CO-
Iep:karenbHOM MoHorpadguu H. B. O6pyueBoii
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[4]. CTpyKType u pu3uoJOoTHUECKOI POJIU 3a-
nacubix MPHK nocssmena rakxe kamra M. A. Aiir-
xo:kuHa u B. K. Uckakosa [5].

OpHako HEeM3YUeHHBIM OCTaJICS BOIIPOC:
IIPOUCXOTUT Jiu HabJII0aeMoe, pe3sKo HapacTa-
IoIllee BO BpeMeHU, yBeanueHre cuaTe3oB MPHE
u pPHK B pamuwuii mepuoj nmocramMOpuoreHesa
BCJIEACTBUE YCUJIEHUSA AKTUBHOCTU T€HOB WJIN
JKe 3a CUET YBEeJIMUEHUA UNCJIa UX KOIUH ITyTeM
ammuuranuu? OcHOBaHUEM [IJisI IOCTAHOB-
KM TaKOTO0 BOIIPOCA CIY:KaT AaHHBIe 00 00HapY-
skeauu cuHTe3a [THK B 3apoabimmax pacrenmit
B paHHEeM mocTamMbpuoreHese [3], amminpuka-
AU CTPYKTYPHBIX 1 PU6OCOMHBIX T€HOB B pPas-
HBIX 3YKAPUOTUYECKUX OPraHm3Max Ha paH-
HUX dTanax ux passutus [6—10], a Takike TOT
¢akT, uTO MO KpaiHell Mepe B IIepBbIe CYTKU
IpopacTaHuA CeMaH (Pacosu POCT 3apPOABIIIE-
BOI1 OCH OCYIIECTBJIAETCA He 34 CUeT KJIeTOUHOTO
meneHus (T.e. yBeIUUYEHU YKCIa KJIETOK, CBA-
3agHOTO ¢ perukanuein [[HK), a BciencrBue
pacTayKeHUsA KJIeTOK (VIJIUHEeHUsS) ee TUIIOKO-
THJIS, IPU KOTOPOM PEIINKATUBHBLIN CHUHTE3
OHK me nmpoucxoaur [1, 2, 11].

OcHOBBIBasACh Ha pe3yJbTaTax HAIIUX UC-
cJIeJOBaHUM 1 NAHHBIX JIUTEPATYPHI, B HACTOS-
meit paboTe MBI TOCTABUJIU I€Jb TPOBECTHU
KOMIIJIEKC HMCCJeTOBAHUMN COOTHOCUTEILHON
POJI TIPEACYINEeCTBYIOINX U HOBOCUHTE3UPO-
BanubiXx MPHK u pPHK B mpomeccax 6mocun-
Te3a OeJiKa HA PAaHHMUX 3Talax IoCTIMOpuore-
He3a, a TaK/Ke MEeXaHWU3MOB YBEJIUYEHUS BO
BpPEMEH! YPOBHS SKCIIPECCUU T'€HOB B IIPOIlECCE
pocTa 1 Pa3BUTUA 3aPOABIIIEH 1, UCTIOJB3Y A aHa-
JIOTUYHbIE METOANYECKNE TTOAXO0bI, TIOMBITATHCS
OIIpeZIeSINTh, KAKUM 00pa3oM peryJisiTopbl pocTa
IeMCTBYIOT HA Te€HEeTHYECKOM YPOBHE, YCKOPSIA
POCT U pa3BUTHE 3aPOILIIIIEBOI0 OPranu3Ma.

MaTepuaabl 1 METOIbI

B onbiTax MCIOJIB30BAJIM CEMeHa CHapiKe-
BoO# (hacosm copra BesnosepHasa, aHATOMO-MOP-
(osmornueckad u (PpU3UOJIOTO-OMOXUMUUECKA
XapaKTePUCTUKY POCTA U PA3BBUTUSA 3aPOJIBIIIIE-
BOI1 OCH KOTOPBHIX HAMU OBLIHM TIOPOOHO U3yUeHbI
[6]. B kauecTBe «MHCTPYMEHTOB» IJIA UBYUECHUS
IOCTaBJIEHHBIX BOIIPOCOB B PA00Te MPUMEHAIN:

1. o-Amanutur (0-Am) dupmbr Sigma
Aldrich (CIITA), usbupaTesbHO BBEIKJIIOUAIOIIH
sKcTpaanpuImiKkoBeiii cuate3 PHEK (t.e. cunTes
mMPHK) [12,13, 14];

2. Axtunomuniua D (AD) dupmbr Sigma
Aldrich (CIITA), BBIKIIOUAFOITH IPY MAJIBIX KOH-
IMeHTpaluax IpeuMyItiecTBenno cuntes PHEK
B aapeimkax (t.e. cuares pPHK), HO He uHTHT-
OUpPYIOIUIl CHUHTE3 W BBLIXOA B I[UTOILIAZMY
mMPHEK [15];
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3. Abunuronut (ADP) pupmser Fluka (I1IBeii-
mapus), n30MpaTeIbHO BBIKJIIOUAIOMINI KaTa-
ausupyembri JJTHK-moaumepasoin o-pemninka-
TuBHBIN cuHTe3 [ITHK, HO He 3aTparuBaroIuii
nporecca ammindukanuu JHK [16;17].

IIpocrepunuzoBanusie pactBopom KMnO,
cemMeHa (acoaum mTpopammBaIuM Ha BOIHBIX
pactBopax 0,02% -ro a-Am 1160 0,028% -ro AD
(omBITHI), & KOHTPOJIh — HA NUCTUJLJINPOBAH-
o1 Boze. IIpu usdyueauu cuarezoB PHK u 6es-
KOB B CpeJbl TaK:Ke T00aBJIAIN COOTBETCTBEHHO
*H-ypunua u C“-jpetinuu (pupmbl «Mzorom»,
Poccusa). B cepum onbiTOB 1o rubpuamsamuu
OHK-PHK B cpeny BHocuau Na,H*PO, (dup-
MbI Amersham, BeiukoOpuTauusa) ¢ BHICOKOI
yaenbHOM akTuBHOCTEIO (370 MBq/ml). C mesnio
YBeJIUYEeHUS IPOHUITAeMOCTH MeMOPaH KJIETOK
ISl TPOHMKHOBEHUA B HUX YKa3aHHBIX WHTHU-
OMTOPOB B cpefiaxX AJsA MHKYOAIMY IPUCYTCTBO-
Baa Takxke O0,5%-ii mumeruacyiab(OKCHUL.
Kaxaprit onbIT IpOBEZIEH B TPEX IIOBTOPEHUAX.

ITocsie nEKyOaTIY OTIIPETIAPMPOBAHHBIE OT
ceMAoJIell 3apOABIIIIEBbIE OCHA WCIOJIbh30BAIU
[IJIS BBIJeJIEHUS U3 HUX IPerapaToB IIUTOILIA3-
matuueckoit PHK, cymmapHbBIX 0€JIKOB U A1ep-
voii [HK. Paspenenue muromniasmMaTuuecKoi
PHK wa momu-A*PHE (tr.e. MmPHK) u mosu-
A PHK (t.e. B ocuosaoMm pPHK) nposoguiu co-
OTBETCTBEHHO OIMCAaHHOMY paHee criocoly [11].
Brigenennsie npenapartsl JJHK us 3apoabiiie-
BBIX Ocell cyXux ceMAH (KOHTPOJb) U U3 CeMIH
Yepes Pa3Hble CPOKY UX ITPOpPAIMBAHUSA (OIIBIT)
IpeBapUTEIbHO AeHATYPUPOBAIN, (PUKCUPO-
BaJIU Ha HUTPOIIEJIIOJO3HBIX (PUIbTPaAX U MOI-
Bepraju rubpugusanuu (JoT-0JIOTTUHTY) C Ha-
CBLIMAIOIIMMYA B PACTBOPE KOHIEHTPAIUAMU
#P-PHK (rubpuamM3allMOHHBIMU 30HIAMU
MPHEK u pPHK), xak onucaHo B pyKOBOACTBax
[18,19]. PagnoakTUBHOCTL IIPO0 ONIpenessain
mo [1,2].

Pe3yasTaThl 1 00CyKIEHUE

Ha puc. 1 mpeacraBieHa yBeruueHHas B pas-
Mepe 3apoJbIleBas OCh ceMeHu (hacoiu, B KOTO-
poii pasnuuamT (cBepxXy BHHM3) I€ePBUYHBIE
JIUCT, SIIUKOTHUJIb, TUIIOKOTUJIL (cTe6esib) U KO-
penb. CoryiacHO HAIIMM HCCJIeNOBAHUAM, IIpe-
00J1a1aI0MIYIO YaCTh 3aPOABIIIIEBOM OCH COCTAB-
aser rumnokotuab (3,5-4,0 mMm), pasmep
KOPHEBOM MepHCTEeMbI ¢ KOPHEBBIM UeXJIUKOM —
1,5 mm. @opMupoBaHUE IIPOPOCTKA IIPU IIPO-
pacTamuu OJUTCA OKOJIO TpeX CYTOoK. Ilepuon
HaO0yXaHUA ceMeHU — OKOJIO 6 U (IJId 130JIUPO-
BAHHOU M3 CEMeHU’ OCU 0KO0JI0 1 U),4TO CBI3aHO
C MHTEHCHUBHOCTBIO IIOTJIOIIEHUA BOAbI: OOJIbIITe
BCEr0 ee MOTIJIOIIAeT TUIOKOTUIb (53% ), MEeHb-
me — cemanoau (46%), mepBUUYHBIE JUCThS
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Puc. 1. CtpoeHue 3apoasIuIeBoit
ocu ceMsH (pacoiru:

a — TIePBUYHBIH JIUCT, 6 — SIIIKO-

TUJIb, 6 — TEPBUYHBIH CcTEOesh

(TUIIOKOTUJIB); 2 — B3apojbIIle-

BBIN KOPEHb

(47% ) u saponbiieBbiit KopeHb (39% ). Harn-
Hetimmue 12—-13 u (;ar-¢pasa) macca u IanHa 3a-
pozbIlia IMoUTH He m3MeHAOTcA. Clenyooniuii
mepuoji XapaKTepusyeTcs yBeJIUUYeHUEeM pas-
MEPOB M MAaCChl 3apObIllia U 3aBepIlaeTcs
MIPOKJIEBBIBaHUEM ceMeHU (BBIXOJ KOpeIllKa 3a
IIpenesbl ceMeHHOoU obotoukn). Ho eciu mepBblit
9TAall, KOTJAa IOCTYILJIEHIE BOABI IIPOUCXOMUT II0
dusmuecKUM 3aKOHAM, CBOMCTBEH KaK KU-
BBIM, TaK M HE)KW3HECIIOCOOHBIM ceMeHaM, TO
TPeThs (hasa MPUCYIIA TOJHKO JKUBBIM U CBSI3aHA
¢ o0IIIM BO3pacTaHueM MeTaboIM3Ma CeMeH!.

CiegyeT HOAUYEPKHYTH, YTO IIPOKJIEBBLIBA-
Hue ceMeHUu (24 U) IPOMCXOAUT BCJIEACTBUE
pacTAKeHUs KJIeTOK T'MIIOKOTUIA, KOTOpoe Ha-
YMHaeTCcsd B ero 0asajibHOII YacTH — y KOPHHA
¥ TIOCTEIEeHHO ITepeMeIniaeTcs K CeMAT0IbHOMY
ysay. Ilpu aTOM KJIETKH He pacTATHUBAIOTCSH
cpasy o0 UX OKOHYATeJbHOM MJIUHBI, a HAOGJIIO-
JaeTcsi HECKOJBbKO MEepuoI0B Hambojee sHep-
ruuHoro pocra. CrenuduKoii pocTa rMIOKOTHUIIA
ABJAETCA OTPaHUYEHHBIN, 3aKaHUYMBAIOIITUICA
K 8-M cyT mocJie 3aMauynBaHUSI POCT, 00eCIIevun-
BaOMINII BBLIIIOJHEHNE OCHOBHOU (DYHKIUU —
BBIHOCA ceMANoJeli co cTebIeBoi MoOUeuKoi us
TIOYBHI.

B KopHeBoit MepucTeMe ITIEPBBIE MUTO3BI 00-
HapPyKUBAIOTCS, KaK IPABUJIO, B YiKe IIPOKJIIO-
HYBIIINXCS CEMEHaX, T. €. POCT KOPHSA HaUMHA-
eTcA CIIyCTs IIPUMEPHO CYyTKH (uepe3 25—28 u)
ImocJjie 3aMauMBAHUS MPAKTUUYECKU OTHOBPE-
MEeHHOU MHUIMAIEN NeJeHUI U PACTAKEHU .
B nmepBbie 24 u qnHa KJIETOK U UX KOJIUUYECTBO
B pAOY HE USMEHAIOTCA, a pa3MepPhl 30H (Mepuc-
rema — 0,5 MM u pacTsaykeHre — 1 MM) U COOT-
BETCTBEHHO pasMep KopHA (okogo 1,5 mm),
CBOMCTBEHHBIE CYXOMY CE€MEHH, OCTAIOTCS II0C-
TossHHBIMU. Yepes 32 U AauHA 30H MEPHUCTEMBI
W PacCTAKEeHUs YyBeJIUUYHBAeTCs BABOe. 30HA
3peJIbIX KJIETOK (DOPMUPYETCs MPUMEPHO uepes
36 u u cocrasiaser 0,8 mm. K 44- u 72-my u mrpo-
pacTaHusa CTaOUIU3UPYETCs PasMep COOTBET-
CTBEHHO 30H MepucTeMsI (1,4 MM) 1 pacTsaxe-
HUA (5 MM).

B cTebeBoil MepucTeMe KJIETKU HAUNHAIOT
IeJUThCA JUIIb yepesd 36—40 u, a B aucTe — 4ye-

pes 48 u. YcTraHOBJIeHA OoIpeAeseHHAas IIOCJe-
IOBATEJIbHOCTD MHUIIUAIIUY POCTOBBIX IIPOIleC-
COB, OTpasKarIllas OCOOEHHOCTH pPa3BUTUSA
OTJEJILHBIX OPTaHOB 3aPOABIIIEBOM OCH: T'MIIO-
KOTUJIb, 3aPOABIIIEBHIN KOPEHbD, JIUCT.

IIpuBeneHHbBIE PE3YIBTATHI MTOCTYIKUIU OC-
HOBOM [AJIsI OCMBICIMBAHUA MOJYUEHHBIX HAMU
naaabix no cuatedy PHK, 6enkor u [JTHK.

W3 puc. 2, A aBCTBYyeT, YTO IPAKTUUECKH IO
12 u mocJsie HavaJia TpopacTaHus ceMAH daco-
JIX B KJIETKAaX 3apPOABIIIEBOH OCH He IIPOUCXO-
aut cuuaTe3d MPHE, KoTOphIil HAUMHAETCS TOJIb-
Ko ¢ 18 u 1 HempephIBHO HapacTaeT BILIOTH MO
36 u uakyoOanuu (puc. 2, A, kpubad 1). a-Am
BBI3HLIBAET TPAKTHUUECKU IIOJTHOE IT0JaBJIeHUe
cuare3a MPHK =Ha nporsaxeHuu Bcero mepuoja
MHKyOanuu ceMaH pacreHuin (puc. 2, A, Kpu-
BasAg 2), UTO BIIOJIHE COIJIacyeTcs C JaHHBIMU
IPYyTUX aBTOPOB O MOJIHOM ITOaBJIEHUN CUHTE-
3a MPHK 0-AM u B KJIeTKaX JPYTUX OPraHU3-
moB [12, 13]. B To ke BpeMsa HamMu 0OHAPYKEHO
YacTUYHOE, BUAMMO HecmenmuduuecKoe, MHTHU-
ouposanue cuateda MPHK AD (puc. 2, A, kpu-
Basg J), XOTA MO JaHHBIM JuTepaTypsl [15] on
n3bupaTesSbHO HHTUOMPYET TOJBKO CHHTE3
pPHEK u He 3arparuBaeT (Ipu MCIOJb3yeMOI
HaMHM ero KOHIIeHTPAI[UK) CUHTEe3a U IIepexoaa
B nuromaasmy MPHEK. Bce-rakm, oueBuiHO,
AD ob6inamaer MeHbIIeil 30MPaTEeIbLHON CIIeIH-
(UUYHOCTHIO II0 CPAaBHEHUIO C O-AM KaK MHTHUOU-
TOp CMHTEe3a Kakoro-ambo ogHoro Kiaacca PHK.

ITogo6Has KapTMHA BpeMeHHON KMHETHKU
cuuTesa MPHK mosyuena HamMu npu nsydyeHUn
cunresa pPHEK (puc. 2, B): no 12 u orcyTcTBUE
CHHTE3a, BKJIIOUeHNEe CUHTe3a K 18 u u maib-
HEeHUIINUHA Pe3Ko BO3pacTaIoNNi IIOAheM CUHTe-
3a 10 36 u mHKybOanuu cemaH (puc. 2, B, Kpu-
Basg 1). Ilo uyBcTBuUTeabHOCTH cuHTe3a pPHEK
K marmouTopam o-Am u AD HabaomaeTcs mpo-
TUBOIIOJIO}KHAA KapTuHa 1o cpaBHeHuio c MPHEK:
ciaboe, OUEBUAHO TaK:Ke HecienubuuecKoe,
uaruoupoBanue o-Am MPHEK (puc. 2 B, Kpu-
Basg 2) W TOUTH IOJHOe mHrubupoBaHue AD
cuuresa pPHK (puc. 2, B, kpusada 3).

B cBeTe mosryuyeHHBIX HAMY JAHHBIX 10 CUH-
Tesy MPHK u pPHK BecbMa mH(pOpMaTUBHLIM
IIPeICTABJISIETCA COMOCTABJICHNE dTUX JaHHBIX
C JaHHBIMHY 10 cUHTe3y Oenka (puc. 2, B). Yike
¢ 6 U B KJIETKaX 3apOJBIIIIEBOI OC HAUNHAETCS
cuHTe3 OesKa u yepes Kaskable 6 u (12 u, 18 u
U T. 1.) yPOBEeHb OMOCHHTE3a 6eJIKa BO3pacTaeT
mpuMepHO BABoe (puc. 2, B, KpuBad 1), IpUTOM,
yT0 (PpaKTHUECKH TOJbKO ¢ 18 u HaumHaeTcs
cunres3 kak MPHK, Tax u pPHK. NuTepecwo u To,
YTO 0 STOTO BpeMeHU IMPakTUYeCKH He HabIio-
maeTcs BAUAHWE Ha CUHTE3 0eJKa HU o-AM, HI
AD (puc. 2, B, xpussle 2 u 3), T. e. cunres 6eJ-
Ka B 9TOT IIPOMEKYTOK BPEeMEHU ITPOUCXOIUT,
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umn/vud/mr PHE - 1078
A 1

umIi/mMuH/mr 6eaka + 107

B 1

umn/vus/mr PHEK - 10
B

umn/vun/20 mr PHEK - 107 2 2
r

Puc. 2. Kuaeruka Briarouenus *H-ypununa B nmonu-A+PHEK (A), monu-A-PHK (B) u 14C-nxeiinnnna B 6enku (B)
KJIETOK 3aPOIBINIEeBOI OCH ceMAH (Pacom:
1 — KOHTpOJb; 2 — B mpucyTcTBuu 0.-AM; 3 — B mpucyrcTBuu AD;
mor-6sortuHT (I') mpemapatoB *P-monu-A+PHE (cronbux 1) u *P-nmonu-A-PHEK (cronbuk 2), moJydyeHHBIX U3
3apOJBIIIIEeBOI ocu uepes 24 U Imocje Havyajia mpopacTanus ceMsH ¢acoiu, ¢ npenaparamu [JHK, BbimeseHHbIMU U3
3apOJBIIIIEBLIX OCEll COOTBETCTBEHHO M3 CYXUX ceMAH (KOHTPOJb) u uepesd 6; 12; 18; 24; 30 u 36 u mocJie Hauaja

IIPOPaCTaHUA CEMAH (OIBIT)

BEPOSATHO, HA MPEACYIIECTBYIOININX, 3allaceH-
weix MPHEK u pPHK). 3toT BeIBOA corytacyercsa
U C JAaHHBIMU O TOM, UTO CYIIECTBYIOT KOPOTKO-
sKuByinue u goaroxkusymime MPHE, mepuon
MOJNIYKU3HNU KOTOPBIX MCUHUCJISIETCI OT Hec-
KOJBKUX MUHYT A0 HECKOJbKKUX UaCOB U Jaxke
cyTok [7, 14, 20—22].

Cyns mo 3aMeJIeHUIO TaJbHEHIero moabe-
Ma mocjie 18 u 6mocuHTes3a 6eKa II0 OTHOIIIe-
HUIO K KOHTPOJIIO moa BiausuHueM o-Am u AD,
MOJKHO KOHCTaTHUPOBATh, UTO IO KpaiiHell Mmepe
¢ 24 4 u Jajiee B CUHTe3e OeJIKa YUACTBYIOT yiKe
u HoBocuHTe3upoBanubie MPHK u pPHEK, cun-
Te3 KOTOPBIX IMOAABJISIETCSI COOTBETCTBEHHO O-AM
u AD. CirexnyeT TaKk:XKe OTMETUTD, UTO AJUTEIb-
HOe TOpMOsKeHre OnocuHTe3a 6eJIKa, 0OTIoCpeio-
BaHHOe yruereHueMm cuHTe3oB MPHK u pPHEK,
MPUBOAUT K AHOMAJUAM B POCTEe U PA3BUTHUU
3apPOJBIIIEBOI OCH, UTO IIPOABJSIETCSI B 3aMe/I-
JIEHUU POCTa I'MIIOKOTHJISI IPUMEPHO B 4 pasa.
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Taxum obpasom, JaHHBIe HAIINX HCCJIEIO0-
BaHUII YETKO IOKas3ajM, YTO B PAHHUI Iepe-
XOMHBIN IIEePHOJ OT COCTOAHMUSA IIOKOS K aKTHB-
HOMY POCTY U PAa3BUTHUIO IIPH HIPOPaCTAHUU
ceMeHHU JJIs MHUIHAIMKA POCTOBBLIX IIPOIIECCOB
HMCIOJIb3YIOTCS OTJIOMKEHHbBIE B 3a1ac B II03THEM
aMOpuroreHese cruemudpuiecKre IPoayKThI dKC-
mpeccuu TreHOB (TpaHckpunTel B Buae MPHEK
u pPHK), HeoOxogumbie IJisi 9KCTPEHHOU Ha-
PaboTKM KaKOro-TO KOJHMUEeCTBa CIelluduuec-
KHNX OeJIKOB, 03 KOTOPBLIX HEBO3MOYKHO OBLIIO
ObI JaJibHelilllee pasBuTHe (IIpUBeAeHUE B Jeli-
CTBHME) B KJETKAaX TNeHeTUYeCKOIl IporpaMMbI
pocTa U pa3BUTUS 3aPOABIIIIEBOT0 OPraHu3Ma.

CunTes U OTJIOMKEHHE B 3alIac B KJIeTKaX 3a-
POABIIIIEBOM OCKH STHUX TPAHCKPUIITOB IIPHU
BXOXKJIEHUN CEeMSAH B COCTOAHNE (PU3MOJIOTH-
YeCKOT'0 MOKO0s B 9MOPHOreHes3e OCYIIeCTBIAIOT-
csi, OUEBUAHO, C IIeJIbI0 oOecIeueHnsT HauaJlb-
HBIX 9TAIIOB I'€HEeTHUYECKOT0 KOHTPOJISI BhIXOJA
3apOMABIIIEH U3 «CIAIEero» B (DU3NOJOTNYECKN
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aKTUBHOE COCTOSHNE U MOCTYIATeJIbHOTO0 pas-
BEPTHIBAHUSA HE3aBUCUMOH YsKe OT TeHeTUYECKUX
(aKTOPOB MATEPUHCKOI'0 OpraHn3Ma aBTOHOM-
HOM TeHeTUYEeCKOM HIpOorpaMMbI IOCTAIMOPHO-
HAJBHOT'0 POCTA U PA3BUTHUA 3aPObIIIEi ¢ moc-
TeleHHBIM (popMUpPOBaHUEM M3 HUX pacCTeHUi
CO CHeIuaJIn3upPOBAHHBIMU BbICOKOAUDdEPEH-
IIMPOBAHHLIMY KJIETKAMU, OPTaHaMU 1 TKAHIMU.

C momoIbio 0-AM uccIeJoBaH TaKKe COOT-
HOCUTEJbHBIN BKJIAJ ITyJia 3alIaCeHHBIX U HOBO-
cuutesupoBanublIx MPHK B mpopacranue ce-
MsaH Arabidopsis 1 COOTBETCTBEHHO B IIPOIIECCHI
pocTa U PasBUTHUA 3aPOABIIIEN 3TUX pacTeHUM
[14]. IIokasaHo, UTO make IPU M3OBITOUHBIX
Io3ax O-AM TIPOMCXOAUT BBIXOM KOpeIKa Ha-
Py:Ky U3 ceMeHU, HO JaJbHeHIIre pocT U pas-
BUTHE 3apoiblilieii mpekpamiaoTca. Crenan
BBIBOJ O TOM, UTO [IJIs HAJIbHEHIIero pasBuUTUs
3apoarniiia HeoOxoauma Tpauckpumiiua MPHE
de novo. OgHAaKO, ITpOpacTaHue CeMsIH IOJIHO-
CTBHIO OJIOKMPYETCSA IPU MOAaBJIeHUYN OMOCUHTe-
3a 0OeJlKa WMHTMHOUTOPOM TPAHCIASAIINN ITUKJIO-
TeKCUMUJOM, YTO JOKAa3bIBAET, IO MHEHUIO
aBTOPOB, ydacTue myja 3amaceHHIX MPHEK
B OEJIKOBOM CHHTEe3€e IIPOPaCTAIOIUX CEeMSIH
¥ B peaqmsaliuy IIPOIlecca BBIXOMa KOpeIKa
HapyKy u3 cemMeHu. IloJgyuyeHHBIE B 9TUX HC-
cJIeIOBaHUSAX JaHHBIE ITO3BOJIUIN aBTOPAM Cle-
JaTh cJeAYyIoIue 0000IIeHn:

— B peryJiaAnuu CKOPOCTH IIPOPACTaHUA
MIPUHUMAIOT yUaCTHe PeryJIATOpPHbIEe (PaKTOPHI,
CHUHTE3 KOTOPBIX de novo mogaBaseTca o-Am;

— mabuaromaemoe 15-KpaTHoe CHUKeHUe
YYBCTBUTEJIHHOCTU K TMO0EPEJIOBOM KMUCJIOTE
IIPOPACTAIOIIUX CEeMSH II0J BJIUAHUEM O-AM
CBUIETEJILCTBYET O IIPUOPUTETHON POJIM ITOTO
¢duTOropMOHA B IIpoIleccax MPoOpacTaHUsd;

— Hapsaay c 3allaCeHHBIMHU OeJIKaMH’ B 3apO-
IBIIaX B sMOpuoreHese HeOOXOOUWMBI CHUHTE3
de novo HeKOTOPHIX (pepPMEeHTOB, BOBJIEKAEeMBbIX
B MOOMJIM3aI[UIO0 PE3ePBOB, BOBOOHOBIECHUE Me-
TabO0JINYECKON aKTUBHOCTHU IIOCJIe (DHU3UOJIOTH-
YEeCKOT0 ITIOKO0s 1 obeclieueHre afalTUBHBIX pe-
aKIIUH 3apojbIllieil K CTPEcCOBBIM (aKTopam
(HammpuMep, K BOTHOMY CTPeccCy);

— IIpopacTaH’e CeMAH 3aIyCKAeTCs C IIOMO-
IIIbI0 TeHETUYECKOM MPOTPaMMBbI, 3aJ0KEeHHOMN
IIPU CO3PEeBAaHUU, COCTABIAIOIIUMU KOTOPOI
SABJSIOTCS KaK HCIIOJb30BaHME B IIpolleccax
WHUINAIIAY [POPACTAHUS OTJOMKEHHBIX B 3a-
nac mpu co3peBanuum MPHK u GenkoB, Tak
¥ TIocJieoBaTebHAS aKTUBAIlUA T€HOB CUHTe-
3a de novo aHAJOTUYHBIX 1 APYTUX OEJIKOB, obec-
MeYnBAIOIUX IIPOIlECC IIPOPACTAHUSI CEeMSIH
pacTeHuii.

IIpu aToM Bce ellle MaJIOM3yUeHHBIMHY OCTA-
IOTCSA MeXaHW3Mbl MHUITMAIIUY SKCIIPECCUN Te-
HOB U HabOJomaemMoe ObICTPOe BoO3pacTaHUe

YPOBHS SKCIIPECCUY TeHOB B 3aPOABIIIAX pacTe-
HUUA B PAaHHUHN MOCTIMOPUOHAJIBHBIN IIEPUO/.
ITo Mepe GBLICTPOrO UCTOIIEHUA PE3EePBOB (OTJIO-
JKEeHHBIX B 3aIlac TPACKPUIITOB Y3KOT'0 Ha3HaUe-
HUSA — IJIA 3allyCKa IIepBOHAYAJIBHOTO CUHTEe3a
0eJIKO0B) BKJIIOUAIOTCA TeHeTHUYEeCKH 3aIlpor-
paMMUupPOBaHHBIE MeXaHU3MBI TOCJENYIOIeid
OBICTPOI HAPAOOTKY HOBOT'O MJIH JOIMOJIHUTEIb-
HOTO MacCuBa IIPOAYKTOB SKCIIPECCUU TEHOB.
K umcny Takmx MeXaHU3MOB OTHOCAT yCHJIe-
HIe aKTUBHOCTY I'€HOB U yBeJIMUeHne YNCIa UX
Komwuii (ammudukamnuio). Kak mokasaso [7—10],
MOoCJeIHUN MeXaHW3M YacTO HCIOJb3yeTcs
B IIEPUOJ Pa3BUTUS 3aPOILIIIell MHOTUX dyKa-
PHUOTHUUYECKUX OPraHU3MOB.

ITo anmasmoruu ¢ 9TUM MBI TPEAIIOJIOKUIN,
YTO Ha HaUaJLHOM 9Talle Pa3BUTUS 3aPObIIIIe-
BOIf ocu hacosiu, KOraa elle He BKJIIOUeHbI Pell-
JIUKATUBHBIE IIPOIECChl, OTHOCAIINECS K IIPO-
ImeccaM YBeJUUYEHUS YKNCIEHHOCTU KJIETOK
W HampaBjideMble Ha co3faHue auddepeHIU-
POBAHHBIX W CIENMUAJHU3UPOBAHHBIX KJETOK
¥ OPraHOB, BO3MOJKHO, HCIIOJIb3YeTCA MeXxa-
HU3M aMILTUDUKAIUY TeHOB AJS SKCTPeHHOM
HapabOTKM NPOAYKTOB 3SKCIPECCUUW TEeHOB.
K Tomy ke Ha HauaJbHOM 9Talle ITOCTAMOPUO-
reHesa pOCT 3aPOALIIIEBOI OCH, KAaK YiKe OTMe-
YajJoCh, IMPOUCXOAUT HE 3a CUeT YBeJIWUEeHUS
YurcJia KJIETOK, a BCJIeACTBUE PACTAKeHUA KJe-
TOK rumokoTuasa [1,2]. g mpoBepKH 3TOTO
IPEIOJI0KEHNA MBI UCIIOJIb30BaANN aPpUIUKO-
JWH, KOTOPBIA BBIKJIOUAET PEIIMKATUBHBIN
cuHTe3 (eCaU TAKOBOI MMeeTCs) 1 He BJIUSIET Ha
mporecc ammanuduKanuy resos [16,17].

Puc. 2, I' cBumeTeIbCTBYeT O PE3KOM BO3-
pactanuu Bo BpeMmeHu B renomuou [IHK mocae-
IOBaTeJIbHOCTEH, THOPUANSUPYIONINX ¢ **P-rud-
punusamuouabiMu 3oHgamMu MPHEK u, ocobernHo,
¢ pPHK (cronbukmu 1, 2). AGuanKoINH, IO
Kpatineit mepe mo 30 u, He CHU:KaeT yBeJamue-
HUSA TeHeTUYEeCKOro MaTepuaja, TMOpPUAM3yIo-
IIIerocs ¢ MPOAYKTaMU TPAHCKPUIIIUY (BO BCeX
cayJasx IJs THOPUAMB3AIOHHOr0 aHAJIN3a UC-
moJIb30oBau **P-TpaHCKPUIITHI, BbIJeJIeHHbIE
M3 3apOABIIIIEeBOM ocu Ha 24-# U IIpopacTaHusd
cemsau). Y Toabpko cuycta 30 U mocie Hauaja
mpopacTaHus ceMAH, CyAA IO AuarpamMmMe,
BKJITOUuaroTcA MexaHusMbl pemymkanuu [[HE,
UHTHUOUpyeMble ahUINKOJINHOM. B mpoTuBoIo-
JoXKHOCTE 9ToMy, [JIHK, monyuenHas us ncxonu-
HBIX CyXUX ceMdAH (Kak BumHO u3 puc. 2, I')
COIEP’KUT OTHOCUTEJIHLHO MEHBINle KOIUM II0C-
JeIoBaTeJbHOCTel, THOpUAN3yIuxcsa ¢ 3P-
PHEK-zoumamu.

ITH OMBITHI YeTKO TOKA3aJIM, UTO B 3aPOMBI-
Iax pacTeHui, KaK U B PYTUX 9yKapuoOTUUeC-
KHUX 3apOIBIIIaxX, Ha HAUAJIBHBIX ATAllaX PA3BUTHS
KUCIOJb3YIOTCA MeXaHU3Mbl aMIIu(GUKAINU
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CTPYKTYPHBIX U eIlle B 00JIbIIIeM MacIiTade pu-
0ocoMaJILHBIX TE€HOB JAJIA WHTEHCUBHOM Hapa-
0OTKM KOHEUYHBIX TPOJYKTOB BKCIIPECCUU Te-
HOB (0eJIKOB).

B nipoBeienHOM paboTe HaM TakKe yAaJa0Ch
MOKas3aTh, YTO CTUMYJATOPLI POCTa pacTeHuit
(B yacTHOCTU, UBUH WU 3€aCTUMYJIUH) YCKO-
PAIOT POCTOBBIE IIPOIIECCHI HE IOIOJHUTEJb-
HBIM YBeJIWYEHUEM YUCJIa KO 'eHOB B 3apO-
OBIINIaX pacTeHuil (ZaHHBIE HEe IIPUBOLATCH),
a nx axkTtuBanuei (rabauiia). CTUMYJIATOPHI
pocTa CIocoGCTBYIOT MaKCUMAJIbHOMY PACKPHI-
THIO TeHEeTUYECKOro IIOTeHI[raia KJIeTOK pac-
TeHU [23]. 9TO IPOUCXOAUT, BUAUMO, IIOCPE/T-
CTBOM YCHUJIEHWS AKTHUBHOCTH ITPOMOTOPHBIX
U 9HXAHCEPHBIX (YCUINBAIOIIUX YPOBEHDb U CKO-
POCTHh TPAHCKPHUIIIMU) IIOCJIEJOBATEIbHOCTEH
I HEK 3a cuet yckopeHus (popMUPOBAHLSA B IIPOMO-
TOpaxX PAaCTeHUN WHUIIMATOPHBIX TPAHCKPUII-
IIMOHHBLIX KOMILIEKCOB (puc. 3) M3 3JIeMEHTOB
peryJasaTopHLIX objgacTeii renoB, PHK-momume-
pasbpl 1 TpaHC}PAKTOPOB OGEJIKOBOM MPUPOMILI.
Takue KOMILJIEKCHI COCTOAT m3 Oojee uem 70
0eJIKOB (II09TOMY WX HA3BIBAIOT TPAHCKPUIITO-
COMOM I10 aHaJIOTUHU ¢ pubocomoii) [24].

Puc. 3. CxemaTuueckoe n300pakeHne NHUIUATOPHOTO
TPAHCKPUMIIMOHHOTO KoMILIeKca [24]

Takum 00pasoM, pPeryaAaTopbl pocTa pacTe-
HUI He 3aTparmBaioT 0a30Bble TI'eHEeTUUYECKUe
mporecchl (aMIIN(PUKAIINIO TeHOB), a, YCKO-
P IPOIIECCH Y9KCIPECCUU I'eHOB, COKPAIIlaioT
CPOKM UX IIPOTEKAHUS.

HecMmoTpss Ha JOCTUTHYTBIE YCIEeXU B HC-
MOJIL3OBAHUN PEryJATOPOB POCTA B PacTeHIUe-
BOJICTBE, CTPOTHE HAyYHO 0OOCHOBAaHHBLIE HOP-
MATHUBBLI UJIU «PEIenThbl» IPUMEHEeHUS UX He
OpeII0KeHbl M3-3a OTPAHUUYEHHOCTH 3HAHUI
0 MexXaHU3MaX UX JeHcTBUA (BAUAHUU KaKI0-
ro M3 COeIWHEHMWI Ha MeTaboJM3M KJIETOK Ha
OPOTAKEHNN BCEro Iepruoa OHTOreHesa pacre-
HUIi, OCOOEHHOCTAX MAeHMCTBUA COeJUHEHUS
B 3aBHUCHMOCTH OT €TI0 KOHIEHTPAIUN U YCJIO-
BUU BhIpAIIUBaHUS, BINAHUS PEryJIsSTOPOB Ha
HacJeICTBEeHHBIE CBOMICTBA PACTEHUH U JP.).
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Bruarouenue *‘H-ypuguna B cymmapuyo PHE mu-
TOIJIA3MBbI KJIETOK 3aPOIBILIEBOI OCH
B INHAMHKe IPOPacTaHusd ceMsH dacon
6€e3 (KOHTPOJIb) M CO CTUMYJISITOPOM POCTa HBUHOM

(uvn/vuH/MrPHR)

Bpewmsa, u KorTpons OnpIT (MBUH)
6 230+1,8 260 = 2,4
12 350 = 2,6 480 = 4,2
18 1500=7,4 2 200 = 8,6
24 3 500 12,3 7200 +=15,4
30 8150+16,4 | 18 300 + 18,9
36 16 400 = 20,6 | 39 380 = 26,1

B KoOHTeKcTe IepeuyncaeHHBIX OOIIUX HAaI-
paBJeHU’i ompeeeHus PeryaIsaiTOPHBIX CBOHCTB
COeIMHEHUI IePBOCTEIIeHHBIM SABJIAETCS H3Y-
YeHUeE CIEAYIOIUX BOIIPOCOB:

— He#fcTBYIOT JIU SK30Te€HHBIE PETYJIATOPHI
pocrta (IpupoAHbIe JI100 CHHTEeTUUECKHE), a TaK-
JKe Ipyrue XuMuYecKue COeJUHEeHUA Helocpe-
JCTBEHHO Ha (DYHKIIUU I'€HOB UJIU JKe Uepes Ka-
KUX-TO IIOCPESHUKOB?

— KakuMm o0pasoM CHUHTETHUYECKHEe XHMU-
YyecKHe COeJUHEHUs, C COBEPIIeHHO HeCBOMCT-
BEHHOH 118 (DUTOTOPMOHOB CTPYKTYPOH (HaIIpu-
Mep, TpuameJoH [25]), AelicTBYIOT IOPO#l Tak
JKe, KaK U IPUPOJHBbIe COeNUHEHUA (110 MHTET-
PaJIbHBEIM KOHEUHBLIM pe3yabTaram)?

— IToueMy BO MHOTHX CJIyUYasgX CHHTETHYEC-
KKe COeIVWHEeHUS OKAa3bIBAIOT BBIPAKEHHBIN
dusmosornueckuii a(pperT mpu 3HAUYNUTEIHHO
0oJiee HUBKUX KOHIIEHTPAIIUAX (HeKOoTopkIe 1a-
JKe mpu KoHIeHTpanuu 1072 M), uemMm Ipupoza-
Hble coeguuenusd (ot 107° go 1078 M)?

B mouckax oTBeTOB Ha 3TU BOIPOCHI MBI CO-
YJU 11eJIecOO0pPa3HbIM HUKEe TIPEJCTaBUTH He-
KOTOpbIe JHUTEpaTypHble W HAIW AaHHBIE,
KacamoIuecs 3TUX ITPo0JIeM , a TAKKe CIOMKUB-
Irecs B HayKe MPeACTaBJIeHUA O MPUHITUIAX
(opMUPOBAHUS B KJIETKAX PACTEHUI OTBETHBIX
pearuil Ha pa3JUYHbIe BO3EHCTBUA U UX Me-
XaHU3MAaX.

HecomueHnHO, K uncay ¢GaKTOB, CBA3aHHBIX
C BBISICHEHMEM YKAa3aHHBIX BOIIPOCOB, MOMKHO
OoTHeCTH OOHaApys;KeHWe B KJeTKaX pacTeHUi
PE3KOTO yBeIWUYeHUs KOHIIeHTPAIINYU dHAOTEeH-
HOTO IIyJia (DUTOTOPMOHOB U M3MEHEHUS COOT-
HOIITeHUsT (PUTOTOPMOHOB II0J BAUSHUEM 9K30-
TFeHHBIX DPEryJIATOPOB pocTa (IPUPOSHBIX WJIN
cuHTeTU4YecKux) [26].

C sTuMu JaHHBIMU UHTEPHEPUPYIOT U pPe-
3yJIBTATHI HAIIINX MCCJIEMOBAHMI, TOKAa3hIBAIO-
e, 4To:

— IPUCYTCTBUE B cpejie PeryasiToOpoOB pocTa
SABJISETCS MOIITHBIM NMITYJICOM Pa3BUTHUSA Y pac-
TeHUH BeTreTaTHUBHBIX opraHoB (puc. 4, A, B,
B), uT0 MOXHO O0BACHUTH WHAYIIVPOBAHVEM
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a 4]

a 6

Puc. 4. Biusinue (A) 3eacTUMYJIMHA HA POCT MPOPOCTKOB KYKYPY3bI: KOHTPOJIB, Boja (a); 3eactumyaud — 107°M (6);
107'°M (8); (B) moTeiiTHHA Ha POCT PACTEHMIi-pereHepaHTOB KapTodeas Ha cpefax: ¢ KHHETHHOM (KOHTPOJb, @)
¥ ¢ MOTeHTHHOM BMeCTO KMHeTHHA (0OmsIT, 6); (B) pagoctuma 107'°M (a) u umoauiaykcycHoi kuciaors: 107° M (8)
Ha YKOPeHeHHe YePelIKoB JucTa (hacon

SK30T€HHBIMHU PEryJaATOpaMu cuHTe3a (GUTO-
TOPMOHOB, KOHTPOJIUPYIOIINX 3THU MPOIECCHI;

— meficTBME CUHTETUYECKUX PeryJaTOPOB
HA POCT TUIMOKOTUIA Y OeKamUuTHPOBAHHBIX
(T.e. TUIIEHHBIX BEPXYIIIEYHON YACTH) 3aPOAbI-
IIIEeBBIX OCEH CeMAH pacTeHusi OTcyTcTByeT [27];

— CTUMYJHUDYIOIIETO0 OeHCTBUSA PEryJATO-
POB pocTa HA OTHOKJIETOUHBIe OPraHu3MbI (0aK-
TepUHU, JPOKIKU), TIe PETYJIAINNUA POCTa MHA,
yeM y pacTeHuii, HaMu He 00HAPYIKeHO;

— B paboTax ¢ KyJbTypaMu KJETOK U TKa-
Hell pacTeHUH in vVitro B IUTATeJbHBIX Cpemax
IS UHAYIIAPOBAHUSA TeX UJIU WHBIX Mopdore-

HEeTUYECKUX IIPOIeCCOB MOXKHO C yCIIEXOM MHC-
TIOJIH30BATh BMECTO OTHOTO MJI JAKe ABYX (OUTO-
TOPMOHOB KaKoe-JIn00 OJHO OTOOpPAaHHOe B IIPO-
Iecce CKpUHMHTA XUMHUUECKoe coeuHeHne [ 28].

B npeasmaraemoii HMKe KOHIEIIIUY ITIPUBE-
JeHHble HAIlM U JIUTEepaTypHbIe JaHHLIE B Ile-
MMOYKe MeXaHu3Ma JIeHCTBUS PeryasiTOPOB pocTa
pacTeHuii Mbl paccMaTpuBaeM KaK OIpenessio-
mue. B KpaTkoit (hopMe CyTh 9TOM KOHITEIIIUN
CBOOUTCA K CIIEIYIOIIeMY: peryasaTop(bl) pocTa
pacTeHui aK TMBUPYET(I0T) TPaHC(AKTOPHBIH(BIE)
0eJIOK(KH1) IO IPUHIIUIY aJJIOCTePUUECKOTO
spderTa (IIPOABJIEHUIO CPOACTBA CTPYKTYPHI
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peryjastopa pocTta K CTPYKType WUJIM YacTHu
CTPYKTYPHI aKTHUBHOTO IIeHTPa 6eJIKOBOM MoJIe-
KyJabl TpaHcharkTopa). B pesynbraTe mamene-
HUS IPOCTPAHCTBEHHOM CTPYKTYPHI (& BO3MOYKHO
¥ OIIOCPEIOBaHHOM KaTaIUTUIYECKUM JeNCTBUEM
peryasTopa pocta (epMeHTaTUBHOM MOIUDU-
Karnuu TpaHchaKTopa) IPOUCXOAUT aKTUBAIIUAA
TpaHchaxTopa(oB), UTO IPUBOIUT K YCKOPEHUIO
(opMUpPOBaHUA WHUIIMATOPHOTO TPAHCKPUII-
IIMOHHOTO KOMILJIeKCA B PeryJIaTOPHOM uacTu
(mpomoTope) rena(oB) cuHTE3a (PUTOTOPMO-
Ha(0OB) 1 Jmajee IO IEMOYKEe aKTHUBAIIUU T'€HOB
cCUHTe3a M JIpyrux (hUTOTOPMOHOB, 00pasyrio-
X crernuuuecKnii Ha JeficTBUEe peryiaropa
b6asaHc (UTOrOPMOHOB. B cBOIO ouepenb, STOT
KOMILTeKC (GMTOTOPMOHOB BKJIIOUAET UJIN AKTH-
BUPYET r'eHbl CHHTE3a CTPYKTYPHBIX WU QYHK-
IUOHAJBHBIX 0EJIKOB J100 OJHOBPEMEHHO TeX
U OPYTUX B cjaydae CTUMYJIAINUU PETyJIATO-
pom(aMmu) c6aIaHCHPOBAHHOIO POCTAa U Pa3BU-
THSA OPTraHu3Ma PACTeHUH.

B mosnbp3y ommcaHHO# MOCJIETOBATEILHOCTHA
MIPUBEIEHHBIX MEXaHW3MOB peanu3alluy CHUr-
HAJIOB peryJisiTopa(oB) POCTa CBUAETEIbCTBYIOT
ciaenyiomiue paxkThI:

— y pacTeHuil UMEeHHO (PUTOTOPMOHBI ABJISA-
IOTCA TOCPEeIHUKAMU MEKIY CUTHAJIaMM1 BHEII-
Hell (U1 BHYTPUKJIETOUHON) cpedbl M TeHaMu
B (hopMUPOBAaHUU KJIETKAMU COOTBETCTBYIO-
II[MX OTBETHBIX PEaKIIUIA;

— (haKThl yBeJINUEHUA KOHIIEHTPAI[UY U U3-
MeHeHUA OajlaHca SHAOTeHHOr0 KOMILIeKca hu-
TOTOPMOHOB IIOJ] BIUAHNEM 3K30T€HHBIX pery-
JIITOPOB MPUBEAEHbI HAMU BBIIIIE;

— MexXaHU3M OIIOCPeIOBAHHOU (uepes ciie-
nu@uuecKre TpaHC(PaKTOPhI OEJIKOBOM IPUPOILI)
PeryJasiiiiy 9KCIIPECCUU TeHOB (PUTOrOpMOHA-
MU YeTKO JAoKasaH B paboTax MHOTUX aBTOPOB
[29, 30]. B manHOM ciiyyae CTPYKTypa (puTo-
TOPMOHOB U CTPYKTypa TpaHCHaKTOPOB B IIOJI-
HOI Mepe IIOAXOAT APYr APYry KaK <«KJIIY
K 3aMKY»;

— II0 AHAJOTHUHU C IPUBEJeHHBIMU apryMeH-
TaM¥W JIOTUYHO MHPEAIOJIOKUTh, UTO CUTHAJBI
pPeryJsiTOpoB poCTa, KaK U APYTHUe BHEITHUE
WJIV BHYTPUKJIETOUHBIE CUTHAJBI OIIOCPEAYIOT
CcBOe JelicTBHEe uepe3 PeryJATOPHYIO CUCTEMY
(pUTOTOPMOHOB.

Hasee MbI mOMbITaeMCs IaTh 0oJiee ITOaPO0-
HOoe O00OCHOBaHHE HEKOTOPBIX MOJOKEeHU
chopMyIMpPOBaHHON HaMM KOHIenmuu. Kak
YK€ OTMEeUYaJioCh, y PACTEHUIN CYIIeCTBYET
IBOMCTBEHHBINT KOHTPOJbh WX POCTA U PAa3BU-
TUSA: T€HEeTUUYEeCKUIl KOHTPOJbL U (PUTOTOPMO-
HaJbHAsS PeryJAanusa, TECHO B3aUMOIEHCTBYIO-
me Mexnay coboii. I'eHbl IporpaMMHUPYIOT
CUHTEe3 (PUTOTOPMOHOB, a (PUTOTOPMOHBI IIO
MPUHIUIY OOPATHBIX CBA3€H PeryaupyioT ak-
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TUBHOCTh TEeHOB CHHTE3a CTPYKTYPHBIX
u QyHKIIMOHAJIBHBIX 0eJIKOB. BceiemcTBue ak-
TUBaI[UU OJHOTO M3 M'eHOB CUHTE3a KaKOTo-JIt-
60 ¢GuTOropMOHa IIPOMCXOAUT II0 IEIIOYKe
BKJIIOUEHUE U JPYTUX T'€HOB CUHTE3a 9TOTO0 JKe
duroropmMoHa, a 3aTeM IapaJIeJbHO (CHHX-
POHHO) T€HOB CMHTE3a U UHBIX (OUTOTOPMOHOB,
COBMECTHO 00pasymoInmux 6ajaHc (pUTOropMo-
HOB, KOTOpbI€ 3alyCKAlOT KAacKaj CTPYKTYp-
HBIX TeHOB, (DOPMUPYIOIIUX OTBETHBIE pPeaK-
IIUM/TIPOITeCChl HA TO WJIU WHOE BO3JAeHCTBUE
[26]. IIpuuem TaKkoii GastaHC PUTOTOPMOHOB AB-
JgeTcsaA KpaTKoBpeMeHHBIM. OZHAKO IIPOJOJI-
JKHTEeJIbHOE IIPUCYTCTBUE B OKPYJKaIoOIIei cpe-
e aKTHMBaTOpa I'eHOB CUHTe3a (DUTOTOPMOHOB
(peryasaTopa pocTa) MOKET CTaOMIMBUPOBATH
ux OajaHc, B pesyJbTare uero (hMTOTOPMOHBI
OyIyT IPOLOJIKATE MeliCTBOBATh B TOM K€ COC-
TaBe 0] BIUAHUEM PeryJasaTopa pocta (IIoaTBe-
PeKIeHMEeM 9TOro SABJseTCA O0HApPyKeHHOoe Ha-
MU pe3Koe 3aMelJIeHle «CTapeHUsI» KaJlIycOB
IIPU UX MMaCCUPOBAHUY U IJIUTEILHOM KYJIBTHU-
BUPOBAaHUM Ha CPelaX C CHHTETUUECKUMU PETY-
aaropamu). auTenbHasaA 3aJep:KKa B cMeHe
bamanca (aHcam0Jis) (PUTOrOPMOHOB CTHUMY.JISI-
TOPOM POCTa MOYKET IIPUBECTU K YCKOPEHHOMY
YBeJIMYEHUIO pasMepa pacTeHus (u3-3a m36bI-
TOYHOTO CHHTe3a CTPYKTYPHBIX 3JIEMEHTOB
KJIeTKU, 00eclieuynBaIonIux OBICTPHINA POCT Be-
FeTaTUBHBIX OPTAaHOB) M 3aNas3AbIBAHUIO WJIN
TIOIaBJIEHUIO BKJIOUEHUS T'€HOB CHUHTE3a CIIe-
mupudecKkux (Crenuajsn3npoBaHHBIX) 0EJIKOB,
YYacTBYIOIMX B 3aKJagke U (GOpMUPOBAHUU
reHepaTUBHBIX OPTaHOB PACTEHUA.

YuursiBasg TO, YTO MOTYT 00PasoOBBLIBATHCA
U CMeIlaHHble IIyJIbl (DUTOTOPMOHOB B OTBET HE
Ha OJWH, a HA [Ba WJW HECKOJBKO CUTHAJIOB
(HampuMep, HA TEeMIIEPATYPY U PETYIATOP POC-
Ta), BeCbMa CJIOXKHO OIIPEIeTUTh UCTUHHBIHN YT
(GUTOTOPMOHOB Ha TO UJIW WHOE BO3AEHMCTBUE.
K sTomy cinenyer mob6aBuUTh, UTO TPYAHO TaK:Ke
OIlpeeIUTh, KaKoi 13 (PUTOTOPMOHOB IIOIBEP-
raeTcs AECTPYKIIMU: HaXOAUWBINIuiica g0 Gop-
MUPOBAHUSA IIyJia B OTBET HA CUTHAJ WU Ke
IocJIe peaju3any CUrHaJA.

W3BecTHO, UTO BCe BHEIIIHINE BO3JEHCTBUS
anbo curHaabl (CBET, TEMHOTA, TEILJIO, XOJOM,
3aTOILIeHNe, 3acyxa, XUMHUYeCKHe BellecTBa,
BKJIIOUAasA ¥ PeTyJsSTOPHl POCTa, 3acojJieHue
TIOYB, 3arpsA3HEHNe MOHAMU TKeJbIX MeTall-
JIOB U JIP.) BOCOIPUHUMAIOTCA BHAUAJIE PEIleITo-
pamu uiau speKTopaMu KJIETOK, U UTO CHUCTe-
Ma PeIeIITOPOB pacliojaraercd KaK BHYTPU UX,
Tak ¥ Ha IOBEPXHOCTH MeMOpaH. PerenTopsl
IIPECTABIAIOT CO00M CJIOKHBIE KOMILIEKCHI,
cojepJkale MHOroMepHsbie 0enku. OueBUIHO,
YTO y3HaBaHUE peIleNTopaMu XWUMHUYECKUX
CTPYKTYP MOKeT OBITH CIeru(pUIHbIM, OTUAC-
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TH CIEeNMUPUUHBIM WY HeCcIeluPUIHLIM (T. e.
BCJIEeACTBUE O0pasoOBAHUSA CJAYUYAMHBIX CBsA3el
MeXKAY XUMUYECKUM COeIUHEeHEeM U KaKOoi-To
YacThI0O MHOT'OMEDPHOM CTPYKTYPHI PEIlernTopa).
Jpyras BoO3MOKHOCTb IEUCTBUA PETYIATOPOB —
dopMuUpoOBaHUE KOMILJIIEKCA MEKY HUMHU U aK-
TUBHOU YaCThI0 MOJIEKYJ 0esiKa — TpaHc(hak-
TOpa, MUHYS PeIenTop, O0Jaromaps caydaiiHo
MIPOSABJIEHHOMY CPOJCTBY (aJIJIOCTEPUUECKOMY
9P PeKTy) KaKOM-TO YacTu CTPYKTYPHI TPaHC-
¢daxTopa u peryaaropa pocrta (crpykrypa [[HK
VHePTHA AJIA B3aUMOAEUCTBUA C PETYJIATOPOM
pocTa), B pe3yJIbTaTe Yero MeHAeTCs IIPOCTPaH-
CTBEHHasA oOpraHusanusa TpaHchaKTopa, UYTO,
BEPOSATHO, U HPUBOAUT K €ro/MX aKTUBAIUU
¥ COOTBETCTBEHHO YCKOPEeHMI0 (GOpMUPOBAHUS
UHUINMUATOPHBIX TPAHCKPUIIIMOHHBIX KOMII-
JIEKCOB B IIPOMOTOpPAX I'eHOB CUHTe3a (DPUTOTOop-
mouoB. Ilo HallleMy MHEHUIO, BCE IMOCTYMAIO-
IIve M3BHE CUTHAJBI KJIETOK OIOCPEAYIOT CBOE
IelCTBUE MMEHHO Uepe3 M3MeHeHue myia (T.e.
CUHTE3a) COOTBETCTBYIOINX (UTOTOPMOHOB,
a TOoJIYyUeHHBIH 6umosorudecKuit apdeKT J0cTH-
raercs ysKe IIOCPEACTBOM BKJIIOUEHHA JUOO
BBIKJIIOUEHUSA WU K€ aKTHUBAIUU (PUTOTOPMO-
HaMU CTPYKTYPHBIX T€HOB, KOIUPYIOMINX QYHK-
IMUOHAJNbHBIE OEJIKM, OTBEYAIOI[NEe 34 TOT WU
WHOU mpoliecc Jub0 OTBET B KJETKax (HAIPU-
MeD, 3a YCKOPEeHUe POCTa 1 PA3BUTHUA PACTEHUI).
Cawmo 1o ce0e momasIiiee B KJIETKY UyKepo/I-
HOe XMMHUUECKOe COeINHEeHNE BPAJ JU CMOKET
HaNTH BCIEMYIO CIeuuuecKre TOUKY IPUJIO-
JKeHusA O popMUPOBaHUA CIEeIn(UUECKOTO
OTBETA, ABJIAIOIIEroCsa MIPOAYKTOM I[N IOCIe-
IOBATEJIbHBIX PEAKIINil, IPOrpaMMUPYEeMbIX He
OZHUM, a MHoruMUu reHamu. Croernmuduueckoe
IoCcJIefOBATEJIbHOE BKJIIOUEHUE OJHUX T'€HOB
¥ BBIKJIIOUEHIE IPYTUX «IIOJ CHUJIY» TOJBKO (u-
TOTOPMOHAM, KOTOPbhIE Y3HAIOT PEryINpyeMble MU
TeHBI «B JIUIIO» 1 3HAIOT, KOT/[A ¥ B KAKOM IOCJIe-
[OBaTeJLHOCTHY MX 3aIlyCKaTh, a KaKue BBIKJIIO-
yaTh (CXeMa OI0CpeIOBaHHOM uepes (PuToropMo-
HBI PEryJISAIUY AaKTUBHOCTY I'€HOB B 3apOBIIIIaX
pacTeHui IpeAcTaBIeHa HaMu pamee [27]).
Hpyroit aciiekT 9To IpobJieMbl 3aKJII0UAET-
¢ B TOM, UTO OTOOPAHHBIN B HpOIlecce CKPU-
HUHTA JJIA ONMpPeeJIeHHOTO Tepuoa PasBUTUI
XUMUYECKUH PEeTYIATOP, B OTJIUUNE OT (DUTOTOP-
MOHOB, BPsAJ Jix OyAeT 001agaTh TaKOIi JKe aKTHUB-
HOCTBIO Ha APYroM 3Tame pasButud. lleficTBu-
TeJbHO, KaK MbI YK€ OTMeYasild, WHUITHAIU
POCTOBOTO IIPOIlEcca IIPOUCKXOIUT 34 CUET OTJIO-
skeHHbIX B 3artac MPHK u pPHK u mociexnyio-
IIIeT0 BKJIIOUEHUA OTPAHNUEHHOT'0 KOJMUYECTBA
paHHUX TEeHOB CHUHTEe3a MOJOOHBIX KJIACCOB
PHEK u cuHTEe3a Ha HUX PaHHUX OEJIKOB, yUaCT-
BYIOIIUX B 3aITyCKe 1 Pa3BePThIBAHUY FeHEeTHUYIeC-
KOIf mporpaMMBbI POCTa W PA3BUTUS PACTEHUI.

Ity paHHUE (BO3MOYKHO IPUMUTHUBHEIE)
TeHbI, OUEBUHO, COIEPKAT OTHOCUTEJIBHO IIPOC-
ThIe PEeryJsiTOPHbBIE ITOCJIeA0BaTeJIbHOCTY U He-
OOJIBITION KPYT «00CIYKHBAIOIIUX» UX TPaHC-
(haKTOPOB (T. €. BEPOATHO Y 3TUX '€HOB KOPOTKYE
IIPOMOTOPHBIE U 9HXAHCEPHBIE TTOCJIE[0BATETb-
HOCTH, & MOYKET, OTCYTCTBYIOT 9HXAHCEPHI), KO-
TOPBIE BOCIIPMHUMAOT OTPAHUYEHHOE KOJINYECT-
BO PETYJISTOPHBIX CUTHAJIOB U 9KCIIPECCUPYIOT
OTrpaHMYEHHOE KOJMYECTBO PAaHHUX, BUAUMO
B OCHOBHOM PeTYJATOPHBIX, OEJIKOB, KOTODbIE
o0ecrmeunBaOT BBLIKJIIOUEHNE DPAHHUX TeHOB
¥ BKJIOUEHUE CPEeJHUX T€HOB yiKe ¢ 00JIee CII0XK-
HOI pPa3BeTBJIEHHON CUCTEMOI PeryJIAIUN.

Taxum ob6pasoM, KayKIbIii IIEPHOL POCTa
¥ Pa3BUTHUA PACTEHUU XapaKTepU3yeTcs BKJIIIO-
YeHNeM T'eHOB CO Bce OoJiee CJIOKHBIMU O0Jiac-
TAMU PETyJIAINUU U COOTBETCTBEHHO B3aMMO-
IEeHCTBYIOIIUX CO BCE OOJBIIUM KOJUUYECTBOM
TpaHc(haKTOPOB, O0ECIIEYNBAIOIINX PETYIIAIIIIO
caMuX T'eHOB, ME)KTeHHBbIe B3aWMOJEHCTBUI,
npoieccsl guddepeHnaniu U CHeluainsa-
WU KJIETOK, MEXKJIETOUHbIE M MeKOPTaHHbIe
B3auMozelicTBusa. K ToMmy Ke Bce TeHBI U X Pe-
TYJSATOPHBIE IIOCJEA0BATEIBHOCTH OTJIMYAIOT-
cA MEePBUYHON W IMIPOCTPAHCTBEHHOI CTPYKTY-
poii. flcHO, UTO OTOOPAHHBLIN HPU CKPUHUHTE
¥ CJYYailHO OKA3aBIMUNCS «IMOAXOIAINM» pe-
TYJIATOP POCTa HA IIEPBOM dTalle Pa3BUTHUSA BPAL
JIX MOXKEeT OKa3aThbCA TaKUM Ke 3(PpPeKTUBHBIM
Ha IOCJeAYIOIIUX dTanax OHTOTeHe3a (3a MCK-
JIIOYEHVEM, OUEBUJHO, PETYJISAINN I'eHOB CUH-
Te3a KaKUX-TO OOIIUX JJIsI BCEX STAlOB Pa3BUTUSA
CTPYKTYPHBIX 0eJIKOB). BeposaTHO, naeaabHBIM
OBLIIO OBI IPOBOAUTH NPOOHBIN CKPUHUHT XUMU-
YEeCKUX COeIMHEHUH uepe3 KOPOTKUEe NHTEPBA-
JIBI B IIPOIlECCe pocTa u pasBuTuA. M3BecTHO,
YTO UMEHHO TaKO¥i IMOAX0 NCII0JB3YeTCA B pa-
foTax ¢ KyJabTypaMM KJIETOK M TKaHeH pacre-
HU# in vitro. B atux paborax Ijas MHIYIIHLPO-
BaHUA TeX HUJIU HHBIX MOPQPOTeHETHUYECKUX
IIPOIECCOB YKCIJIAHTHI PACTEeHUN MOCJem0Ba-
TeJIbHO TEPEHOCAT C OAHOI Cpeabl Ha APYTYIO
C UBMEHEHHBIM COCTAaBOM CTHUMYJIATOPOB MOD-
dorenesa (OIPUPOAHBIX HJIN CHUHTETUUECKUX)
[31]. C paccMOTpeHHBIX TO3UIINI MOYKHO 00bsAC-
HUTh U OOHAPYKEHHYI0 HaMH PasHYIO COPTO-
BYIO YYBCTBUTEJIBbHOCTH CEITbCKOXO03AHCTBEHHBIX
pactenuii K peryiasaTopaM pocta. Ilpuummoii
3TOTO, BUAUMO, SBJIAETCA MUKPOTETEPOTeH-
HOCTh II0 TeHaM B CeMeIMCTBax «MHOTroceMeii-
CTBEHHBIX» T€HOB y COPTOB pacTeHuit (T.e.
HeOOJIBIINE PABINUNA B HYKJIEOTUIHBIX IIOCJTIE-
IOBATEJBbHOCTAX ¥ WX PETyJIATOPHBIX obJac-
TAX) W, COOTBETCTBEHHO, B CTPYKTYype TPaHC-
daxTopoB, obecmeunBaIOIINX (DYHKIIUY I'e€HOB,
MPOABJAINNX W HE MPOABJISIONINX CPOJICTBO
K PeryJsaTopy pocrTa.
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C BBICOKOII M30MPaTeIbHOCTHIO HelCTBUA
PeryJsiTopoB pocTa Ha aKTUBHOCTh I'e€HOB MOJK-
HO CBSI3aTh W 3aBUCUMOCTb OMOJOTUYECKOTO
3(derTa OT KOHIEHTpAIIMU (PU3UOJIOTUYECKU
aKTUBHBIX coequHeHuii [32, 33]. IIpeBbiienue
WX KOHIleHTpanuu (Iepemo3upoBKa) MOKET
MIPUBECTU K HECBOEBPEeMeHHOMY (OZHOBPEMEH-
HOMY) BKJIIOUEHUIO CPEIHUX WU MIO3THUX I'eHOB,
HecmenupuuecKoOMYy YTHETEHHIO peryJisaTopa-
MU QYHKIIUY OKPYIKAIOIINX TeHOB, OKAa3aBIINX-
csl MUIIIEHAMY HETaTMBHOTO BIWAHUA Ha HUX
pPeryJsATOPOB pocTa (MHTMOWMPOBAHUA B 3TUX
reHaX DHXAHCEPHBIX U aKTWUBAIUU cailjeHcep-
HBIX mocJyenoBareabHocTelt JHK — mHrmouTo-
POB TPAHCKPUIIIUN), HAPYIIIEHUIO MEKKJIETOY-
HBIX ¥ OPTaHHBIX B3aUMOIEMCTBUM, YTO MOKET
ABUTHCS NIPUYMHON HecOATaHCUPOBAHHOTO
pocTa U pasBUTHUA 3aPOABLIIIIEBOI0 OpPraHU3Ma
u pajnee popmMupoBaHUusa (PeHOTUIIA PACTEHUs,
KOTOPEII OIIpeIe/IsgeTcs IpeodraganneM padora-
IOIIIUX TeHOB C MO3UTHBHBIM OTBETOM HaJ Hera-
TUBHLIM, JII00 HA00OOPOT, Ha JEMCTBIIE PETYJIATOpa
pocta. OIBIT IOKa3bIBaeT, YTO MCIIOJIb30BAHUE
KOMIIO3UIINM PEryJIATOPOB pocTa obecrIeunBaeT
cOaIaHCMPOBAaHHOE PA3BUTHE PACTEHUA.

ITosyueHnHbIe faHHbBIE U IIPEACTABJICHUA aB-
TOPOB O MEeXaHM3MaX AeHCTBUA, a TAKIKE OIIU-
CaHHBIEe 3aKOHOMEPHOCTH HMEIOT BaKHOE 3Ha-
yeHNE AJIA OMOTEXHOJIOTMU, B YACTHOCTH, IJIs
AKTHUBAIUM «HYXHBIX» W BBIKJIOUEHUS <«He-
HYJKHBIX» TI'€HOB IIPU CHUHTe3e HeoOXOAMMBIX
(pus3MoIOrNUEeCKN AKTUBHBIX COeIUHEHNIA.
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OCOBJIMBOCTI AIi PETYJATOPIB POCTY
HA ERKCIIPECIIO ’'EHIB
Y RJIITHHAX 3APOJRIB HACIHHS
B PAHHBOMY IIOCTEMBPIOI'EHESI
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3a JoTIOMOT0I0 (i-aMaHITUHY — crenudiyHoTO
inri6iTopy cuntedy MPHK i AD, 110 6;10Kye mepe-
Baskuo cuuTes pPHK, moxasamo, 1110 10 3aBepIIieH-
HA Jar-gasy IPopoCcTaHHA HaciHHs KBacoai (18
ron) Ha Tii npurHiuenusa cuutedy MPHK i pPHEK,
micaa ix HabyxaHHA (i3 6-1 o), BKJIOUYAIOTHLCS
M aKTUBiBYyIOTHCA y YacCi B KJIITHHAX 3apOIKOBOIL

THE PECULIARITY OF GROWTH
REGULATOR ACTION ON GENE
EXPRESSION IN CELL OF EMBRYO OF
SEEDS IN EARLY POSTEMBRYOGENESIS
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o-Amanitin (a specific inhibitor of mRNA
synthesis) and Actinomycin D (that blocks pri-
marily rRNA synthesis) were used to inhibit
mRNA and rRNA synthesis in sprouting bean
seeds. It was demonstrated that prior to comple-
tion of the bean seed germination lag-phase (18
hours) with inhibited mRNA and rRNA synthe-
sis following seed upswelling (after 6 hours),
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oci mpomecu 6iocuHTe3y 6inka. Ha miit migcrasi
HaMu 3p00JIeHO BICHOBOK, III0 B iHimiaii 6iocuH-
Te3y OiNMKiB y Halipauimuii mepiox mocremopiore-
He3y 0epyTh yUYacTh BifKJIaeHi B 3amac y misHbo-
my em6Opiorenesi tparnckpuntTu MPHK i pPHK,
a B:ke micaa 18- roxg y 6iocunuTes 6iTKa BKIIOUA-
oTbea # HoBocuHTe3oBaui MPHEK i pPHEK.

3a gomomoroio agiAnKoIiHY, 10 BUOiPKOBO
npurHiuye pemrikarusuuii cuures [JHK, Bcra-
HOBJIEHO, IO 3POCTAI0Ui IOTpebu B IPOAYKTaX
eKcipecii reris (6iJikax) Ha CTaPTOBUX CTAisaAX
nocTeMOpiorenesy 3a0e3meuyoThbCsa aMILTi(i-
KaIliero i CTpYKTypHUX, i puOOCOMHMX I'eHiB.
CrumyJroBajbHaA [isl PeryJIATOPiB POCTY poOC-
JIVH TIOB’sI3aHA He 3 JOLATKOBUM 30i/JIbIIIeHHIM
ypcJa KOIIili reHiB, a 3 aKkTHBAaIli€lo I'eHiB M-
XOM MOCHUJIEHHS (PYHKIIill IPOMOTOPHUX i eH-
XaHCEPHUX PEryJATOPHUX IIOCJiTOBHOCTEN
TeHiB, uepes3 aKTHUBAIlil0 TPaHCPAKTOPiB OiIKO-
BOI IPUPOIN.

ChopMyIb0BAHO KOHIIEII[iI0 IOAO Me-
XaHi3MiB il eK30TeHHUX PeryJaATOPiB POCTy
POCJIMH Ha TeHEeTUYHOMY PiBHi.

Knrouosi cnosa: 3apoakoBa Bick, cuuates PHK, ammuri-
dikarlis reuiB, peryjasTopu pocTy.
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protein biosynthesis processes are triggered and
their duration actively increases in embryonic
axis cells. Based on the above, we came to the
conclusion that during the earliest stage of
postembryogenesis, mRNA and rRNA tran-
scripts stocked during late embryogenesis are
involved in the initiation of protein biosynthe-
sis; and newly synthesized mRNA and rRNA are
also involved in the biosynthesis before root
emergence (after 18 hours).

Aphidicolin that selectively suppresses DNA
replication helped to determine that increasing
needs in gene expression products (proteins) at
early stages of postembryogenesis are satisfied
by amplification of both structural and riboso-
mal genes. Stimulating effect of plant growth
regulators is not related to additional amount of
gene copies, but rather to gene activation through
intensification of promoter and enhancer func-
tions of gene regulatory sequences via activation
of protein transfactors.

The concept of exogenous plant growth regula-
tors behavior at genetic level has been formulated.

Key words: embryonic axis, RNA synthesis, gene
amplification, growth regulators.





