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IITupokoe pacmpocTpaHeHMEe METOJO0B OMOTEeXHOJIOTUU PACTEHUHN B 3HAUUTEJIHLHON CTENeHU CIep-
JKBaeTcA HU3KOM YACTOTON pereHepanuu TKaHel in vitro. Jlo HACTOAIINETO BpeMeHHU IPOOJIEeMHBIMU
OCTAIOTCS BOIIPOCHI, CBSIBAaHHBIE C IIOMCKOM OKCIIJIAHTATOB C AKTHUBHOW M CTAaOMJIbHON WHAYKIHEi
nmoberoobpaszoBanusa. MI3BecTHO, UTO fMHAMUYECKNE U3MEHEHUA CONEPIKAHUA CBOOOIHOTO IIPOJIMHA MOTYT
OBITH CBSI3AHBI C IIPOIECCAMU POCTA U PA3BUTHUA i Vivo U in vitro. In vitro mpopamuBaIn 3peble CeMAHKI
noacosnueunuka (H. annuus L.) in vitro u nusmepsaan coaep:Kamnre cBOOOTHOTO IIPOJHNHA B COMATUYECKUX
TKAHAX, Pas3JUyaloNiuXCcA II0 pPereHepamuoHHON cmocobHocTu. McciaemoBanau cJaenyloOI[ue THUIIEI
SKCILJIAHTATOB: CeMANONIN 1- 1 4-CyTOUHBIX IMIPOPOCTKOB; MTEPBUYHBINA 9KCIIJIAHTAT, CHOPMUPOBAHHBIN s
UHAYKIUU 100erooopasoBanmsa (CerMeHT 4-CyTOUHOTO IIPOPOCTKA); IePBUYHBIE SKCILJIAHTATHI C HAYAJIOM
U OTCYTCTBHEM OpraHoreHe3a mocJie 6 cyT BBIpalliMBaHUA Ha cpeje AJA pereHepalyi; PereHepaHT u
COOTBETCTBYIOIIUI eMy 9SKCILIaHTAaT B MOMEHT OTJeJeHusA mobera; skciianTat uepes 10 cyTt mocie
oTAesieHUs pacTeHus. MaKcUMaJIbHBIA YPOBEeHb IIPOJIMHA OBLI OTMEUYeH TOJHLKO B SKCIJIAHTATaX, TIe
TPOUCXOAUSI MopdoreHes. BbICKa3bIBaeTCs IPEAIOIOKEeHNEe O BO3MOKHOM yUaCTUU ITPOJIMHA B IpoIeccax
opraHoreHesa MOJICOJHEUHUKA in vitro. IlokasaTesb comepsKaHUsA CBOOOAHOTO TPOJUHA MOKET OBITH
HWCIIOJIb30OBAH [JId NEePBUYHOTO CKPUWHUHIA TKaHEH II0JCOTHEUYHMKA, IMOTEHIIMAJbHO CIOCOOHBIX K
opraHoreHeasy in vitro.

Knrwouessvte cnosa: H. annuus L., Kyabrypa in vitro, peremepaius, moderoodpasoBanue, IIpoJIKH.

BuorexHonoruas — ajbTepHaATUBA TPaAgU-
IUOHHBIM MeTOJaM IIOJIYUeHUS YIYUIIeHHBIX
dopm pacTeHUiT — cTaHOBUTCA 0OJiee NeTau-
3UPOBAHHON 1 KOHKpeTHOW. B To Ke BpeMms
TeOpeTUYeCKre acleKThl MHOTMX (DyHIaMeH-
TaJBHBIX IPOIIECCOB OCTAIOTCA BHE M3yUaeMOT0
Kpyra BOIIPOCOB, XOTd MMEHHO OHU TpPeOyIoT
MOBBIIIEHHOT0 BHUMAaHUA. K Takum npobJe-
MaM OTHOCATCA 3aKOHOMEPHOCTHU JeAuddepeH-
nuanuu/guddepeHnuaniy KieToK.

ITonryueHue OGMOTEXHOJOTHMUECKUX pacTe-
HUIT 3aBUCUT TJIaBHBIM 00pPa3oM OT peaaus3alinu
OpoIeNyphl pereHepanuu KUIHECIOCOOHBIX
pacreHuii. I/ HEKOTOPBIX T€HOTUIIOB TA MIPO-
Imeaypa yCcIenrHo paspabdoTaHa, JJisd IPYyTUX OHa
BecbMa IrpobeMaTuyHa. B psaze cirydaeB HaOII0-
JIaeTcsd IMMOJIHOE OTCYTCTBUE perenepamuu [1].

K uwmeny xKyabTyp ¢ HU3KOH s(pGheKTus-
HOCTBIO PeTeHepaIuy OTHOCUTCSA IIOJCOTHEUHUK
(Helianthus annuus L., ssp. annuus). Perene-
panus y TOJNCOJHEUHUKA MOXKET OCYIIEeCTB-

JIATHCA IPAMBIM JU00 HEIIPAMBIM OpPraHOTeHe-
30M MJIM COMaTHUUYeCKuM samMOpuorenesom [2—4].

Y monconHeYHWKA, aHAJOTHUYHO JPYTUM
KyJbTypaM, IpoABJieHNE (TTOBbIIIIeHNE) MOP(O-
TeHeTHUUYeCKOH aKTHUBHOCTU CTUMYJIUPYETCS
C IIOMOIIIBIO PA3JINUYHBIX BO3AEHCTBUMA: N3MEHe-
HIEM COCTaBa KYJIbTYPAJIbHOMH Cpeabl, (pusmuue-
ckuMu Harpyskamu [5, 6]. Ha pereneparmuio
mo6eroB MOACOTHEUHUKA OKA3bIBAIOT BIUAHUE
PeryJasiTopbl pocTa, 0COOEHHO IIUTOKMHUHEI [4].

ITapanienbHO ¢ BaphbUPOBAHUEM BHEITHUX
(haxTOPOB TOCTOAHHO BEAETCA IMOUCK TeHOTH-
IIOB C TOBBIIIIEHHBIM YPOBHEM TOTHUIIOTEHTHO-
cru [7]. B To 'Ke Bpema pake y I'eHOTUIIOB C
BBICOKMM MOP(OTEeHEeTUUECKUM IIOTEHIINAJIOM
He BCe OPTaHbl M TKAHU CIIOCOOHBI K MHAYKIIUU
1106eroodpas3oBaHmsi, 3TO OTHOCUTCA 1 K CTAAUN
OHTOTreHe3a pacTeHuii. B cBA3m ¢ 3TUM OCy-
IIEeCTBJIAIOT CKPUHUHT TKaHeH yiKe OTIeJIbHOTO
pactenusd. [[aBHO yCTAHOBJIEHO, UTO CUCTEMA in
vitro okasbplBaeT MHOI'O(paKTOPHOE BIUSAHUE HA
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KYJbTUBUDPYEMbIe TKAaHU, KOPEHHBIM 00pasom
U3MEHAA WX aHATOMUYECKOe CTPOeHUe, MeTa-
0osm3M, ropMoHaJbHBII cratyc [8]. Ommako
Ipu 0TOOpe TKaHeH, TOTeHITNAIbHO CIIOCOOHBIX
K pereHepanuu, Kak IPaBUJIO, OTPAHUUNBAIOT-
cs aHATOMHUUYECKUM U ITUTOJOTUYECKUM KOHT-
posem [9].

ITockoabKky MOP(MOTEHEeTUUECKUI ITIOTEHIY-
aJ KJIETKU ABJIAETCSA NTMHAMUUYECKON Xapakxre-
PUCTUKOM, JIOTUUYHO IIPEAIOJOMKUTb, UTO €ro
U3MEHEHUA CONPAKEHBI C 9HJOTeHHBIMU U3Me-
HeHUAMU MeTabonamsma. OueBUIHO, HAUOOJb-
muii 3gdeKT OymerT oTpakaTbcsad B HamboJee
BapuabeJbHBIX yUacTKaX CUHTEe3a.

Cpenu SHIOTeHHBIX AMHUHOKHCJIOT, ITOCTO-
SHHO HIPUCYTCTBYIOIIUX B PACTeHUU, OCOOBIHI
uHTepec mnpexacrasiaser upoauu (Pro). Pro
B PACTEHUAX CUHTE3UPYETCA NBYMS IIyTAMU:
u3 rayramarta Jjgubo m3 opuutmHa [10-13].
B mepBoM cayuae TpOIlECC HUAET C YUaCTUEM
9H3UMAa A'-TUPPOJUH-5-KapOOKCUIATCUHTETA-
3w1 (P5CS) (K.9.2.7.2.11.1.2.1.41). O6pasyer-
cs TIyTaMUH-Y-CEMUAJbAETHU/] C ITOCTIeYIOIeH
CIIOHTAHHOY IMUKJIM3aled B IUPPOJIUH-5-Kap-
OOKcHJIaT 1 BOcCTaHOBJIeHueM B Pro. Bo BTopom
cydae peakIud KaTaJlusupyeTcad OPHUTHUH-
amuuorpanchepasoii (OAT) (K.9.2.6.1.13).
IIpoMesKyTOUHBIM TPOAYKTOM TaKsKe ABJISETCS
TIyTaMUH-Y-ceMuajabaerun. IIpu sToM OyTh
CUHTEe3a M3 OPHUTUHA IPEAIOUTUTeIbHee IPU
BBICOKUX YCJIOBUAX HocTymHOro azora [10, 11].
XoTs 00a sH3UMA KaTAIU3UPYIOT CUHTE3 OJHOMN
aAMUHOKWCJIOTBI, WX [JIeHCTBUE OTJIUYAETCA
pAxom ocobenHocTeii. AKTuBHOCTH P5CS BhIIIIE
u unruoupyerca Pro [12, 13]. AxTuBHOCTH
OAT uu:xe u peryaumpyercsa abCIIM30BON KIUC-
aoroir (ABK) [13]. Karabosm3m mnposmHa
OCyIIIeCTBJIAETCA MPOJUHAETUAPOTEHA3O0MH
(PDH) (K.®.1.5.99.8).

W3yueHue CBOMCTB IPOJINHA, 3aKOHOMEPHO-
CTell ero HaKOILJIEHU/PacXOoJOBaHUA ITPOBO-
OUTCA TJABHBIM 00pas3oM IIPU HCCJIeLOBAHUU
crpecc-ycroitunBoctu [11-13]. Oxuako, mpu-
HUMas BO BHUMaHNe YHUKAJIbHOE CBOMCTBO Pro —
caMOPeryasanusa aKTUBHOCTH SH3WUMOB CBOETO
CUHTe3a/merpagainuu, B MocjaeaHnee BpeMs 9Ty
aMUHOKHUCJIOTY pPacCMaTPUBAIOT KaK peryJisd-
TOPHYIO/CUTHAJIBHYIO MOJIEKYIY, HeHCTBYIO-
IIyI0 HEe TOJBKO B YCJIOBUAX aAalTAIlUU pacTe-
HUH K CTpeccy, HO U B IIPOIeCCe UX OHTOreHes3a
[10-12]. IIposuH MOKeT OKas3bIBATh BJIUAHIE
Ha Tporieckl nposudepanuu U TUOeSn KJIETOK
[12]. UTo xacaeTcsa KyJIbTUBUPOBAHUA in Vitro,
TO WMCIOJIb30BaHUE OHKB30TEeHHOTO TIPOJUHA
MOKeT MOBBINIATh YaCTOTY pereHepaluu moode-
roB psijga KyabTyp. VIMeroTcss JaHHBIE O MOBBI-
IIEeHUY COJepKaHuA SHAOTeHHOro Pro B xome
coMaTHu4YecKoro smopuorenesa [14].

114

Ilo Hamiemy mnpeaIoiOKeHWI0, AUHAMNIY-
Hble M3MEHEeHUS B COJAepKaHuU CBOOOITHOTO
OPOJIMHA MOTYT OBITH CBS3AHBI C IIPOIlECCAMU
opramoreHesa pacTeHUU in vitro. B pmamHONI
paboTe IPOBOAWJIN CPABHUTEJbHOE M3yUeHIe
coliepsKaHUsA CBOOOJHOIO IIPOJIMHA B DKCILIAH-
TaTax, PasJanYaOIUXCs 10 CIIOCOOHOCTH K HH-
IYVKIuHU 1mmoberoo0pasoBaHMUs, M pereHepaHTax
Ha paHHHUX dTallaX UX pocTa U Pa3BUTUAA.

Marepuaabl 1 METOIbI

O0BEeKTOM HCCIEIOBAHUA OBLI IIOACOJIHEY-
Huk (Helianthus annuus L.) copra IIpomereii
(AucTuryT Macanuyabix KyJabTyp HAH YKpan-
HbI, moc. CosHeuHBIl, 3amopoKcKasa o00J.).
3penble CEMAHKU OUUINATU, CTEPUIUIOBATIU
nociaegoBaTeabHo 96% -Mm sranosom u 20% -m
pactBopoM orOenmBaTeas «bBemumsHa» 4 MuH
u 40 MUH COOTBETCTBEHHO U TPOEKPATHO IIPO-
MBIBAJX CTEPUJBbHONH AUCTUJIIUPOBAHHON
Bogoii. CrepuiabHBIE CEMAHKU MPOPAIUBATIU
Ha arapu3oBaHHOM 06e3ropMOHAJBHOM cpeme
Mypacure—Ckyra [15]. UuayKImuio 1mo6eroob-
pasoBaHUA OCYIIEeCTBIAJAN Ha cpexe My-
pacure—Ckyra, cogep:kareii 0,1 mr/a HadpTui-
ykcycuoit kuciaorer (HYK), 1,0 wmr/xa
bensunmamuuonypuna (BAII), 20,0 mr/a1 Tuo-
cyabdara HaTpusa. [iaa ompenesieHuss cBoOOI-
HOTO IIPOJIMHA OTOMPATN TKAHU PA3HOTO CPOKAa
KYJbTUBUPOBAHUS, Pa3JUUAIOIIUECS II0 CIIO-
CcOOHOCTHU K peasnsdanuu MOP(OreHeTUYeCKOTo
noreniuaia (puc. 1, 1-8).

PacturenbHBIN MaTepuas KyJIbTUBUPOBAIN
mpu temueparype 25—26 °C, 16-uacoBom ¢GoTO-
epuoie U OCBeIeHHOCTU 3—4 KJIK. IIpo6bI ois
amamsa oToOUpaau u PUKCUPOBAIHU B OJHO U TO
JKe BpeMs CyTOK.

Cozep:kaHre CBOOOIHOTO ITPOJIMHA OIpeje-
aanu no metony YmHappa ¢ MoguduKauaMu
[16]. CyTb MeTOa 3aK/II0UaeTCsA B 00pa3oBaHUU
OKPAIIIeHHOTO IIPOAYKTa B3aumMoaercTBuA Pro
¢ HUHTHUAPUHOBLIM peaKTuBOM. HaBecKy pac-
TUTEJbHOMN TKauu pactupaau B 10 ma 3,0% -ro
pactBopa CyJab(GOCATUIIUIOBON KUCIOTHI s
ocaikIeHus MPOTeNHOB. I'omMoreHaT (PpUIBTPO-
Basqu. K 2,0 max punasTpara gobasasau 2,0 M
HUHTUJIPUHOBOTO PEaKTHUBAa, IIPUTOTOBJIEHHOTO
6e3 HarpeBanuda (1,25 r mumaruapuaa, 30 mr
JeIAHON YKCyCHOI Kucyorwl, 20 ma 6 M pac-
tBopa H3PO,), m 2,0 mu segdaHO# yKCycHOM
KHUCJOTHI. PEaKIIMOHHYIO CMeCch MHKYOUPOBAIN
Ha BomaHou OaHe mpu 100 °C B Teuenue 1 u,
OBICTPO OXJIAKIANHN, [EPEHOCUNN B AEIUTED-
HYIO BOPOHKY, comepskaiyo 4,0 ma TosyoJa,
BerpaxuBaau. OKpalleHHBI B MAaJUHOBBII
mBeT xpoModop (BepXHUIl CJI0H) OTAENANU U
KOJIOpDMMETPUPOBAJU TPOTUB TOJyoJia IIPHU
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Puc. 1. Tkanu MOACOTHEYHNKA, B KOTOPBIX U3MEPSIH COAepPsKaHNe CBOOOTHOTO MPOJIMHA:
1 — cemamonu ceMAHKH mociie 24-4yacoBOro KyJbTUBHUPOBAHWA Ha cpele s IpopamuBanus. Ilepen
pOoBeZieHNEeM aHaan3a CEMAHKN Pas3fesaau Ha 2 CeMAI0/IN, KOTOPhIe aHAJTN3UPOBAJIN OTAEIbHO;
2 — ceMANOAN TPOPOCTKOB, KYJbTUBUPOBAHHBIX HA Cpefie [IJis IpopalmuBaHus B Teuenue 4 cyr. Ilepen
IpPOBEIeHUEeM aHaJIM3a OTHeJSIN KOPEIIOK M alMKAJbHYI I0UYKYy. KayKIyio ceMsamosio aHAJIU3UPOBAIU

OTZeJILHO;

3 — IepPBUYHBIN HKCILJIAHTAT, MOTEHIIMAJHLHO CIIOCOOHBIN K MHAYKIUU moberoobpasoBaHuA: ~2/3 ceMALONNU C
pacIIenJieHHOlI BepXHell YacThi0 TUMOKOTHWJA, pasmepoMmM 1-2 mMm, chopMUPOBAHHBINA uU3 4-CyTOUHBIX

IIPOPOCTKOB;

4 — mepBUUYHBIN SKCIJAHTAT Ha HAUYAJLHON CcTaguM Ipollecca moberoobpasoBaHus; 6 cyT Ha cpeme OIS
pereHnepanuu (001Ul mepuo KyabTuBupoBanusa — 10 cyT);

5 — MmepBUYHBIN SKCILJIAHTAT C OTCYTCTBUEM pereHepanuu; 6 cyT Ha cpefie [Jid pereHeparium;

6 — pereHepaHT IOCJIE OTAEJCHUS OT SKCILIAHTATA; KYJIbTUBHUPOBaHKe B TeueHre 16 cyT Ha cpefie I pereHepaliug;

7 — ®KCILIAHTAT IOCJe OTUJIeHeHUs pereHepanTa; 16 cyT Ha cpefie AJIs pereHepaiuu;

8 — skcmranTat yepes3 10 cyT mocJie oTuIeHeHUA pereHepanTa; 26 cyT Ha cpeje IJid pereHeparuu

miavHe BOJHBI A = 520 mm. KaauOGpoBouHYIO
KPUBYIO CTPOUJM II0 KPUCTAJIUYECKOMY
MIPOJIUHY.

YpoBeHb CBOOOAHOTO Pro uaMepsijin B Kax-
IOM OTAEJHbHOM JKCILJIAHTATE X COOTBETCTBYIO-
meM pereHepauTe (ecam MopdoreHeE3 O0Cy-
miecTBaANCSa). [IpuBeneHbl cpegHMe 3HAUEHUS
U UX CTAHJAPTHBIE OMIMOKH IO ABYM CEPUSIM
OITBITOB, B KAXK/IOM 13 KOTOPBIX ITPOOBI OTOMPA-
JU He MeHee UeM B TPOEKPATHOM aHaJIUTHUe-
CKOM ITOBTOPHOCTMH.

PesyasTaTe! u 06cykaeHue

KynbTypHBIA NTOACONTHEUHUK CUNTAETCA
Opo0JIEMHO pPereHepUpPYIOIUM pPacTeHueM. JTO
CYIIIECTBEHHO OTPAHUYMBAET €ro TeHeTUYecKoe
YJIyUIIIeHUE ¢ IIOMOIIIBIO COBPEMEHHBIX OMOTeX-
HOoJloTHii. Pamee HaMm ymajioch 3HAUUTEIBHO
MOBBICUTH YaCTOTY I00eroo0pas3oBaHus y cjiabo
pereHepUpPYIOIINX TeHOTUIIOB IO COJTHEUHNKA,
a TaK’Ke MHAYIIUPOBATH BTOT IIPOIEeCC y Hepere-
"Hepupytonux. [lonoxureabubIil a3 deKT ObLT
JOCTUTHYT 3a CUeT BbIOOPA IEPBUYHOTO JKC-
mjIaHTaTa U MOAU(MUKAIIUI cocTaBa KYJIbTY-
paibHOII cpenbl aAaA pereHeparnuu [5]. Ha puc.
2 ToKasaHa pereHepanus 11o0eroB IIOACOJTHEY-
HUKa copra IIpomeTeil myTeM IIPAMOTO OPraHoO-
renesa (uacrtora peremepamuu — 50+80% ).

AjexkBaTHBIE OBICTPBIE OTBETHBIE PEaKIIUU
CO CTOPOHBI PACTUTEJILHBIX TKAHEN HA YCJIOBUSA
KYJIbTUBUPOBAHUSA in Vitro m WX WU3MEeHEHUS
MPOABJAIOTCS IPEsKAe Bcero B HamboJee YyB-

CTBUTEJNBHBIX 00JIacTaX. TaKOBBIMU SABJIAIOTCA
ob6sactu mposudepanuu, YIacTKU C JOIOJHU-
TeJILHBIM IIOpaHEeHUEeM, CeTMEHTHI C aKTUBHBIM
MeTaboIM3MOM U M3MEeHEeHHBIM Ir'OPMOHATbLHBIM
cratrycomM. BeiemcTBue s9TOro, Kak yKasbiBa-
JIOCH BBIIIE, OXKUAAEMON XapaKTepUCTUKON
ITAHHBIX obOJacTell MOXKeT ObITH ITOBBIIIEHHBIN
YPOBEHb CBOOOIHOTO IPOJIUHA.

Ha pmarpamme mpeAcTaBJIEHO COJEpIKaHUeE
cBoOogHOTO Pro B pasimyHBIX 00pasiax TKaHel
TIO/ICOJTHEUHNMKA, XapaKTEePUCTUKA KOTOPHIX JaHa
B paszeiie « MaTepuaJsl 1 MeTOIbI» (puc. 3).

Kak BugHO m3 JAaHHBIX, IPEICTABJIEHHBIX
Ha puc. 3 (I1-3), ¢ yBeJUUYEHUEM ITPOJOJIIKM-
TEJBHOCTH KYJbTUBUPOBAHUA IIPOPOCTKOB
IIPOUCXOAUJIO IIOBBIIIIEHNE CONEPIKAHUA CBO-
0O HOTO IIPOJINHA B CEMAAOJIAX U B 9KCILJIAHTATE,

Puc. 2. Perenepanus mo6eroB moacoTHEUHUKA
copra ITpomereit
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Twun sxcnaanTara

Puc. 3. Cogep:xanue cBOOOTHOTO MIPOJIMHA
B TKAHAX IMOJACOJTHEUYHUKA, PAa3JINYAIOIUXCA
10 CIIOCOOHOCTH K Pean3anuu
Mop(doTreHeTHYECKOro MOTEeHITHAIA

MMOTEHIMAJTBHO CIIOCOOHOM K UHIYKI[UU IT06ero-
obpasoBanus. B To jKe BpeMs II0 aHAJIU3UPYe-
MOMY IIOKa3aTeJi0 MEeXXJy TKaHAMU 3DTUX
TUIOB BKCILJIAHTATOB HAOJIIONAJIOCH JTOCTOBED-
Hoe pasamuue. Hawmbojee BBICOKUII YPOBEHb
mpoJuHa OBIJI XapaKTepeH [MHJisd CcerMeHTa
IPOPOCTKA, COMEPIKAIIEro YacTh CEMAMOJIN
C TUTIOKOTHUJIEM, YTO MOTJIO OBITH OTPaKeHUEeM
CYIlIeCTBOBAHUS TpajueHTa KOHIeHTPAI[UU
aMUHOKHUCJIOTEI.

Panee ObLIO yCTAHOBJIEHO, UTO B CeMEHaX
IIOJICOJTHEYHUKA B COCTOAHUU IIOKOSA IIPUCYT-
CTBYIOT BOCEMb CBOOOJZHBIX AMHHOKMCJIOT,
B ToM uucJie Pro [17]. Ha 4-5-e cyTku mpopac-
TaHUS CeMAH ypOBeHBL Pro CyIecTBeHHO BO3-
pacTaJi, mocJie Yero moJIep:KuBajca Ha TocTa-
TOYHO BBICOKOM ypOBHE. ABTOPBHI OOBSICHSIIOT
9TO 00Imell akTuBamuein merabosu3ma B IIPO-
pacraroiieM ceMeHUu. I3MeHeHUsA colep:KaHuA
Pro B 3aBUCHMOCTH OT BO3pPacTa OTMEUYEHBI U
IJIA TPYyTUX pacTeHuii. Bojee TOro, B MOJIOABIX
pacTeHUAX MeTyHbU Pro cuuraeTca PaxTopoM,
CABUTAMIUM OO0IMuii 6ajJaHC aMUHOKIKCJIOT
[18]. Amanus skcupeccuu resa P5CS apabu-
JTOTICHICA TIOKAa3aJl, YTO IIOTPEOHOCTD B COZEP KAHNI
MIPOJIMHA CYIIeCTBYeT M B KJETKaX ObICTpopa-
CTYIIUX KaJJIyCcHBIX KyabTyp [19]. IloBbI-
IIeHWe YPOBHA IPOJIMHA KOPPEJIUPYET C BaK-
HBIMU HAPOJHOXO3AMCTBEHHBIMY IIOKA3aTEISIMU.
Tak, B pacTeHUAX I'PEUNXU YBEJIUUEHUE COMIeP-
JKaHUA mposmHa B 1,5—4 pasa couerasoch
C TOBBIINIEHNEM YPOYKAWHOCTH 9TOU KYJIBTYPBI
Ha 12% [20].

Hasiee mpu mepeHoce IMMOTEHIIMAJIBHO CIIO-
COOHBIX K MOP(}OTeHe3y 9KCIJIIAHTATOB IOACOJI-
HEeUHUKAa Ha CPeLy [JIA PereHepanuu KoJuue-
cTBO Pro B HUX HOYTH 4-KPATHO CHUKAJIOCH.
Vixe Ha 6-e CyT KyJbTHUBUPOBAHUA HaOJIOgA-
JIUCH CYITIECTBEHHBIE PABIUUYNA B COMEePKAHUNT
CBOOOMHOTO MPOJWMHA MEXKIY TKaHAMU, U3
KOTOPBIX ITPOUCXOANJIA UHAYKIINS T0o0eroodpa-
30BaHUs, U I'Jle OHA OTCcyTcTBOBaja (puc. 3, 4,
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5, cooTBeTCTBeHHO). B sKcmiaamTaTe, rae ocy-
IIecTBJAIach pereHepausd modera, akKyMyJIu-
poBajioch MPUOJIN3UTENBHO B 2 pasa 0oJbllee
KoJjamuecTBO Pro.

B chopmupoBaHHBIX 6-THEBHBIX moOerax
(puc. 3, 6) comep:kaHNe TPOJUHA CYIIIEeCTBEHHO
MPEeBBINIANO0 YPOBeHh aMHUHOKWCJIOTHI, HM3Me-
PeHHBII B KCILIAaHTATAX, 13 KOTOPBIX MHUIIUH-
poBajiach pereHepaius. Bojiee TOro, B 3KC-
MJIaHTATaX, M3 KOTOPBIX OBLIM BBIUJIEHEHBI
moberu, ypoBeHb 9TOM aMHHOKKCJIOTBI JTOCTO-
BePHO He OTJINYAJICA OT IOoKas3aTejieil HepereHe-
pupymoIIux TKaHeid. B manabpHelIeM B TaKUX
KYJBTUBUPYEMBIX 9KCIJIAHTATAX KOJUUECTBO
IpoJnHa OCTABaJOCh CTAOUIBLHO HUBKUM.
CpaBHUTeIbHBIE WMCCIENOBAHUS COAEPKAHUS
CBOOOMHOT'O MPOJMHA B KYJbTUBUPYEMBIX TKa-
HAX MOACOJHEeUYHWKA BBIABUJMU ABa IIOKasa-
TeJIbHBIX MOMEHTa. Bo-IepBbIX, IIPOUCXOTUIIO
aKTHUBHOE CHIKEHNE COJePsKaH’s aMUHOKIIC-
JIOTBHI B SKCILJIAHTATAX IIPU KYJIbTUBUPOBAHUU
in vitro Ha pereHepammoOHHOU cpene. Bo-BTO-
pPBIX, HAGIIOMaIach COMPAKEHHOCTh UHAYKITUHT
mo6eroo0pasoBaHus U YPOBHS H3MEpPSEeMOTO
mapamMeTpa, UTO CBUIETEIbCTBYET B II0JIb3Y BO3-
MOJKHOTO yUacTHUA IIPOJIMHA B OOIIell cucreMe
peryadainuu mpoliecca opraHoreHesa IIOLCOJ-
HeYHUKa in vitro.

denoMeH AMHAMUYECKOTO BapbUPOBaHUA
Ccolep KaHNsA CBOOOMHOTO IIPOJIMHA OOIen3Be-
creH [21, 22]. IIpuymHBI 5TOTO PaA3JIUYHEI.
B HammeM KOHKpPETHOM cJiyuyae CHHUKEHUe
COZlePIKAHUS ITPOJIUHA MOKET OBITh CJIeJCTBUEM
pana nmpuumnH. C yBesnueHueM Bo3pacTa KyJIb-
TYypPbl CKOPOCTH IIPOIECCOB CHHTe3a 3a-
mengsdeTca (B cucTeMe in Vitro 9TO ABJIEHUE
yCUJIMBaeTCs BCJIEJCTBME HCUEPIIAHUA Pecyp-
COB), TIPU 3TOM OBICTpPee CTaperoT HeMOP(OTeH-
Hble TKauu. Ha 9To yKa3bIBAIOT U APYTHUe aBTO-
peI [8, 23].

He nckirouaercsa Taxkske u JieficTBUe Cpeabl
KYJIbTUBUPOBAHUSA, B YACTHOCTH PEryJISITOPOB
pocta HYK u BAII, KoTopble IPUCYTCTBOBAIH
B pereHepaiinoHuoi cpege. Kax mpasuio, s
CTUMYJAINU MMO6Ero00pPasoBaHUA U IIOBBIIIE-
HUSA YaCTOTHI PereHepaIlui OMPeeIaoT OITH-
MaJbHBIE JJIA KOHKPETHOM KYJIbTYPBI coueTa-
HUSA AayKCUHOB/IUTOKWHUHOB. Ilpum sTOoM
BCeT/ia cjelyeT UMeTh B BUAY B3aWMOIeHCTBIE
9K30TE€HHBIX TOPMOHOB C HIOT€HHBIMHU.

Cpenu 5HIOIMeHHBIX TOPMOHOB 0C000€ MECTO
sanumaer ABK. B mamHoM ciyuae BakHa ee
posib KakKk cTuMyJaTopa MopdoreHesa.
OTMeueHO ONHOBPEMEHHOe HAKOILJIeHWEe SHJO-
regHoi ABK u 5K30reHHBIX (DUTOTOPMOHOB
B MopdoreHHBIX TKaHAX [24]. C npyroi cropo-
HBI, UMEIOTCSI CBUETEJIBCTBA O PEryJIsaTOPHOMI
ponu ABK B 6mocunTese mpoJsunHa. Tak, sKc-
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mpeccusi TeHOB apabupomncuca AtP5CSI1
u AtP5CS2 cunbHO U yMePEeHHO (COOTBETCTBEH-
H0) ABK-3aBucuma [25]. Takum o6pas3om Kom-
OuHAIUS PEryJATOPOB POCTa MOJKET IOALep-
JKUBATh MOP(MOTeHETHUUECKUN IOTEeHIIHAJ
KJIETOK ¥ BBICOKYIO KOHIIEHTDAIIUIO ITPOJIMHA.
9T aBa COOBITUSA MOTYT OBITH B3aMMO3aBUCH-
MBIMU, HO TPOTEKATh MapajiebHo.

HOqueHHBIe JaHHbIEe IIOKas3aJIl, 4YTO IIPpHU
KRyasTuBupoBanuu H. annuus L. in vitro max-
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BMICT BJIBHOT'O ITPOJITHY B TRAHUHAX
COHANTHURY ITPHU PEAJIISAIIIL
MOP®OTI'EHETHYHOI'O IIOTEHITIAJLY in vitro

JI. €. Cepzeesa, A. I'. Komicaperko,
JI. I. Bpornuikosa, C. I. Muxaavcvka,
O. M. TuweHko

TacTutryt @isiosorii pocaus i reHeTUKU
HAH Vxkpainu, Kuis

E-mail: oltyko@gmail.com

IITupoKe PO3MOBCIOAKEHHS METOJiB OioTex-
HOJIOTil DOCJIMH 3HAUHOIO MipOI0 CTPUMYETHCH
HU3BKOIO YaCTOTOIO pereHeparlii TKaHUH in vitro.
IIpoGieMHUME Ii HOTemep JUIIAIOThCA MIUTAHHSI,
OB’ sI3aHi 3 MOIIYKOM €KCILJIAHTATiB 3 aKTUBHOIO
Ta cTabiJIbHOIO iHAYKIIi€l0 IIAarOHOYTBOPEHHS.
Bigomo, mio auHamiuHi 3MiHM BMicTy BiJIBHOTO
MPOJIIHY MOMKYTH OyTHM IIOB’s3aHi 3 IpollecaMu
POCTY Ta PO3BUTRY in vivo # in vitro. In vitro mpo-
pomryBanu 3piai cim’auxu coHamHuUka (H.
annuus L.) i BumiproBasiu BMicT BiILHOTO TIPOJIi-
HY B COMATHYHMX TKaHWHAX, AKi pisHATLCA 3a
pereHepaiiifinoro 3xataictio. Hocaigxysanau Taki
TUIN eKCILIaHTaTiB: cim’agonai 1- ta 4-moboBux
IPOPOCTKiB; MEePBUHHUIN €KCILJIAHTAT, HiJTOTOB-
JeHu# nas iHAyKIlil maroHOyTBOPEHHs (CerMeHT
4-1060BOTO ITPOPOCTKA); MEPBUHHI €KCIIJIaHTaTU
3 MOYAaTKOM Ta 3a BificyTHOCTI MopdoreHesy
micasa 6 mi6 BUpPOINYBAaHHSA Ha CEePEIOBUIIL AJIA
pereHeparii; pereHepaHT Ta BiANOBigZHWH oMy
€KCILIAHTAT Yy MOMEHT BiAJiJieHHA NIPOPOCTKA;
excmiaaTaT ueped 10 mi6 micia BigoKpeMJaeHHS
pocauHu. MakcUMaJbHIUNA PiBeHL IPOJIiHY OYyJIO
Bij3HaueHo JIMIlle B eKCILJIaHTaTaX, e BigoyBaBcs
mopdorenes. BucioBioeTbca NpUNyIeHHA IIPO
MOBipHY y4acTh IPOJIIHY B IIpollecax opraHore-
He3y B COHAIIHUKY in vitro. Iloka3HUK BMiCTy
BiJILHOTO TIPOJIiHY MOKe OyTU BUKOPUCTAHUI I
MEePBUHHOTO CKPUHIHTY TKAHUH COHSIIHUKY,
TMOTEHIiNHO 3IaTHUX [0 OPraHOTeHe3Yy in vitro.

Knwuwosi cnosa: H. annuus L., RyasTypa in
vitro, pereHepaiis, MTaroHOyTBOPEHHS, IPOJIiH.
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THE FREE PROLINE CONTENTS OF THE
SUNFLOWER TISSUES THROUGHOUT
THE MORPHOGENESIS in vitro
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Low frequency of in vitro plant regeneration
limits significantly wide expansion of biotech-
nology methods. The screening of explants with
stable and high level of the morphogenesis is an
open problem. It is known, that free proline fluc-
tuations correlate with processes of plant growth
and development in vivo and in vitro. Sunflower
mature seeds were germinated in vitro. The con-
tents of free proline at somatic tissues with dif-
ferent regenerational abilities were measured.
Following explants were estimated: cotyledons
from 1- or 4-days cultivating shoots; primary
explants prepared for the regeneration proce-
dure (segments of 4-day cultivating shoots); pri-
mary explants with and without initial morpho-
genesis, 6 days on the regeneration medium;
shoots and certain explants at the moment of
their mutual separation; explants, 10 days after
shoots release. The top levels of free proline were
observed in tissues with fulfiled organogenesis.
The hypothesis about proline involvement to the
process of sunflower morphogenesis in vitro is
discussed. During primary screenings of
explants the level of free proline can be appropri-
ate index of in vitro sunflower organogenesis.

Key words: H.annuus L., in vitro culture, regen-
eration, organogenesis, proline.





