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U3 Kynvmypol eenemuuecku mMpaHcpopMUPOSAHHbIX KOP-
Hell U KaaAyCHOU KYAbmypbl HANEPCMAHKU NYDPNYDHOU U
OapBUHKAG MAN020 NOAYHEHbl PACMEHUS-PeceHepanmol. Yc-
MAaH0BAEHO, YMO OPeAHO2EHe3 6 KYAbmype mpanHcgopmu-
DOBAHHBIX KOPHEl 3MuX pacmenuli Ha 0e320pMOHANbHOU
cpede npoucxooum CHOHMAHHO, HO C PA3HOU SPdhexmue-
Hocmoro. Kopru HanepcmsHKu 6 pe3yivmame npsmou peee-
Hepayuu o6paszyrom nobeeu ¢ wacmomou do 60 %. Jis
OapsuHKa 4acmoma CNOHMAHHOU peceHepayuu cocmag-
asem 3,7 %. Jlobaenrenue x cpede B5 1 me/n BAII,
0,1 me/n HYK u 5 % caxaposvt yeeauuusaem pecenepa-
UUOHHYI0 cnocoGHocmb bapeunka 0o 19,1 %. Yemanoenerwt
Mopghoaoeuteckue omauduss pacmeHul-peceHepanmog om
UHMAKMHBIX PACMEHULl, KOmopvle XapakmepHsl 045 Ri-
MPancopmManmos, a UMEHHO YCUAeHUe POCMA KOPHeeol
cucmembl, NAAZUOMPONHOCMb KOPHell, YCUAeHHoe nobe2o-
obpasoeanue, yKopoueHue Mejcooynuil u usmMeHenue Auc-
Mo60I NAACMUHDYL.

Karoueevte caosa: cenemuuecku mpanc@opmupoeanHvie
KopHu, hairy roots, peeenepauus pacmenuil, Vinca minor
L., Digitalis purpurea L.

Beenenne. Ha cerogHsIiHUil 1eHb B KYJbTYpy in
vitro BBeJeHO Oojiee 140 BUIOB pacTeHMI, TpaHC-
dopMUpOBaHHBIX Agrobacterium rhizogenes, st
OOJIBLLIMHCTBA M3 KOTOPbIX MOJYYEHbI pacTeHUSI-
pereHepaHThl. TpaHchopMaHTbl UMEIOT Psil MPEUMY-
LLIECTB MO0 CPABHEHUIO C MHTAKTHBIMU PACTEHUSIMU U
pacTeHUsIMU-pEreHepaHTaMu, TMOJTYYeHHBIMU WHbI-
MM MeToaamu. Tak, ¢ MTOMOIIbIO CIIOHTAHHOM pe-
reHepauuu 1mooderos u3 Ri-TpaHchopMupoBaHHBIX
TKaHeil MOXHO IOoJyyaTh MOOEru, MUHYsI CTaauIO
KaJuTycooOpa3oBaHusl, YTO MO3BOJISIET U30eXkaTh CO-
MaKJIOHaJIbHOU BapuadeabHocTU. Kpome Toro, Ri-
pereHepaHThl MCMHOJb3YIOTCS MPU U3ydyeHUu bu-
3UOJIOTMYECKON YCTOMUMBOCTU K repOoULIMaam, 1 13
KYJAbTYPbl KOPHE MOXHO TOJYYUTb PACTEHMS,
Pa3ZMHOXEHME KOTOPbIX 3aTPYAHEHO.
HM3meHeHue deHoTuna TpaHcHOPMAHTOB-pe-
T€HEPAHTOB MO3BOJIIET MPUMEHSITh UX B JAeKopa-
TUBHOM CalOBOJACTBE, a pereHepalMOHHYIO CIO-
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COOHOCTb KOpHEl — MpU CO3MaHUU «UCKYCCTBEH-
HBIX ceMsiH» [1, 2].

B pesynbraTe uccaenoBaHuit OTMEUEH psiil CXOMd-
HBIX YEPT, KOTOpble MpUoOpeTaeT OOJbIIMHCTBO
pactenuit ociae Ri-tpancdopmanuu: 1) Mmopdo-
JIOTUYECKHE, XapaKTepU3YIOLIMeCs] KapJIUKOBBIM
(beHOTUIIOM, YKOpOUEHHUEM MEXIOY3JUii, BETBIE-
HUEM CTeOJIs, yCUJIeHUEM KOpHeoOpa3oBaHUSI, U3-
MeHeHueM (OpMbl, pa3Mepa U LIBETa JUCTbEB U
LIBETKOB; 2) (hu3MOos0rMyecKue, MokKasblBalolne
paHHee LBEeTeHUE, OOJIbIIYIO ero MPOAOKUTEIb-
HOCTb, CHUXKEHUE (DePTUIBHOCTH TMbUIbLbI, YCUIICH-
HOe 1To0eroobpa3zoBaHUEe B YCIOBUSX in Vitro M in
vivo; 3) OMOXMMMYECKUE, 3aKII0Yalolnecs: B U3-
MEHEHUU MeTaboM3Ma PaCTUTEJIbHOIO OpraHU3-
Ma, BbI3BAHHOM KakK MEePEeHOCOM rol-TeHOB, TaK U
BBeJcHUEM TeHOB uHTepeca [3—5]. PaHee Hamu
ObL1a MHULIMMPOBAHA KYJbTYpa KAJLTYCHBIX KJIETOK
HarnepcTsIHKU nyprypHoi (Digitalis purpurea L.)
u G6apBuHka majoro (Vinca minor L.), npoBeaeHa
TpaHchopMalusl 3TUX PAaCTeHUI MOYBEHHOU Oak-
Tepueil A. rhizogenes, MOJdy4eHbI KyJIbTYpbl TpaHC-
reHHbIX KopHei m merogoM IILIP monrBepxkmeHa
HX TeHeTh4yecKash TpaHcdopMmanms [6—8].

Llenbio HacTosield pabOThI SIBJSLUIOCH U3Yy4de-
HUE CIIOHTAaHHOW W WHAYLIMPOBAaHHOU pereHepa-
LIMM HaMepCTSIHKU U O0apBMHKA U3 MOPMOreHHBIX
00pa3oBaHUil B TPAHCTEHHBIX KOPHSIX U KaJllyC-
HOI1 KyJIbType, a TakKe aHaru3 MOpGhOJIOTrnYecKoit
U3MEHUYMBOCTH IMOJTYYEHHbBIX PEreHepaHTOB.

Marepuajsl 1 MeToAbl. MatepuajioM ISl UcC-
CJeIOBaHUs CIYXWIM KaJUTyCHbIE KYJIbTypbl Oap-
BUHKA MaJIOTO U HAMEePCTSIHKM MypITypHOii, a Tak-
K€ KyJbTYpbl KOPHEi, MojJydyeHHbIe B pe3yJibTaTe
TpaHchopMalluM 3TUX pacTeHuil A. rhizogenes,
mrtamMMm R-1601 [6—8].

LuTonornyeckuit aHaiau3 odpa3LoB MPOBOIU-
JI1 Ha BPEMEHHBIX HEOKPALIEHHBIX BJAAXKHbIX Mpe-
rnaparax B CBETOBOM TPUHOKYJISIPHOM MUKPOCKOTIE
KONUS BIOREX-3 co BctpoeHHOI1 (hoToKamepoii

npu yBeauueHuu x100, x400.
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st mojgydeHussT 3MOpPMOMIOB MCIOJIb30BaIU
KOpHEBbIe MHOKYJITHL aauHoit 0,4—0,5 cM u He-
oonbine (=0,5 cM?) pparMeHThl KaJUTyCHOI Mac-
CBI, KOTOpbIE TIEPEHOCUIIN Ha TBEPAYIO MHUTATEIIb-
Hyto cpeay MC [9] ¢ MOJOBUHHBIM COAEPXKaHUEM
coneir azota (MC 1/2N) u Ha cpeny ['ambopra
(B5) [10] ¢ 5%-HbIM comep:XKaHMEM Caxapo3bl
u nob6asnenuem 0,7 % arapa. MHKyOupoBaiu B
TeMHOTe Tipu Temmeparype 26 £ 2 °C. Mopdo-
reHHbIe 00pa3oBaHMS KyJbTUBUPOBAIM B CBETO-
BoM OJj1oke rnpu 16-yacoBoM (POTOIIEPHUOIE, CBETO-
Boit mHTeHcuBHOcTU 2000—3000 51K m Temrepa-
Type 26 £ 2 °C. KynbTypbl NMOmIepXuBaau cyo-
KyJIbTUBUPOBaHUEM Kaxabie 25—30 cyT.

JleiicTBUEe 3K30reHHbIX (DUTOrOPMOHOB M3y4Ya-
T, MOOABIISISI B CPey JUTSl pereHepalvy pa3inyHbIe
COYETAHUS ayKCMHOB M LUMTOKMHUHOB (0,1 Mr/n
HYK; 1 mr/n HYK; 1 mr/n HYK + 0,1 mr/n BAIT;
1 mr/mn HYK + 0,1 mr/a1 kunetus; 0,1 mr/n UMK
0,5 mr/n UMK; 0,1 mr/mn UMK + 0,5 mr/n BAIT,;
0,4 mr/n UMK + 0,5 mr/n BAII; 1 mr/n BAII;
1 mr/n BAIT + 0,1 mr/a HYK).

KoHTponbHBIE pacTeHusI, TOJyYeHHBIE U3 Cce-
MSIH BBEIEHUEM B KYJIbTYPY in Vitro Mo CTaHIApT-
HOI MeTomuKe, TOMIEPXKHUBAIU CYyOKYTbTUBUPO-
BaHueM Kaxnable 35—40 cyT.

PereHepaliioHHY10 CIIOCOOHOCTDH OLIEHUBAINU
IO OTHOIIEHMIO KOJIMUECTBA KOPHEBBIX MHOKYJISI -
TOB, Ha KOTOPBIX 00PA30BBIBAIMCH MOUYKH, KOPHU
Win npoyundepupyollasl KaulycHas Macca, K 00-
1IEMY UX KOJUYECTBY.

Maccy pacteHusi, I10laab JucTa, Gopmy -
CTOBOM IUIACTUHBI, JJMHY KOPHEH, MIaruoTpOmM-
HOCTb, pa3Mep MEXIOY3JIii, KOJTUYECTBO MOOETOB,
BETBJIEHHUE CTeOJIsT aHAJIM3UPOBAIM Ha TPEThEM T1ac-
caxe, Tocje mepecaaky alMvKaJlbHON YacTh pac-
TeHUsI (KaK OIMNBITHOTO, TaK M KOHTPOJbHOIO) Ha
25—30-e cytku. Iinomanap aucTa U IJIMHY KOpHEN
BBIUMCJISIIA, KaK MPUBEAECHO B pyKoBoacTse [11].

Pesysbratel 00paboTaHbl cTaTUCTUYECKU 1o Jla-
kuHy [12]. JlaHHble B Tabjulle M Ha OuarpaMmme
MOKa3aHbl B BUIIE CPETHUX apu(PMETUUECKUX 3Ha-
YeHUN 1 X CTaHAAPTHBIX OTKJIOHeHMIi. KomIibio-
TepHasl 00pabOTKa JaHHBIX MPOBEAEHA C MOMOIIbLIO
nporpammbl Excel, craHmapTHOro makera Ipo-
rpamMm Microsoft Office XP («Microsoft», CILIA).

PesyabraThl HcClienoBaHuii U UX 00CYXKIEHHE.
B ocHoBe mpoluecca pereHepaldu pacTeHUs Jie-
JKUT CBOMCTBO TOTUIIOTEHTHOCTH, OJlaromapsl Ko-
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TOPOMY COMaTH4Y€CKasad KIIETKa B OINPCACICHHDbIX
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Puc. 1. Knetku KyabTypbl Kajutyca Ha 25-€ CyTKU KYJib-
TUBUPOBAHMS: @ — OapBMHOK MaJiblii; 6 — HaIepCTSIHKA

MypITypHast

YCIIOBUSIX CTIOCOOHA TTOJTHOCTBIO peain30BaTh Ha-
CJIEICTBEHHYIO MH(MOPMAIINIO M 00eCIIeYnTh pa3-
BUTHE ILIEJTOTO pacTeHMs. Ha muTonornyeckux mpe-
Mmapatax W3 KyJbTYyphl Kajulyca MBI HaOJIOmaIm
TePBBIN 3TaIl MOpdoreHe3a — MEPBUYHYIO CITeIN-
aJM3alMIo KJIETOK, UX IuToaugdepeHIInaluIo.

Ha puc. 1 npencraBieHbl KalJTyCHBbIE KJIETKH
obenx KymbTyp. OHHM COCTOST M3 30H MEPHUCTE-
MaTMYECKMX KJIETOK M 30H BaKyOJIM3WPOBAHHBIX
KJIETOK TIapeHXMMAaTO3HOM Tpupoasl. OCHOBHas
Macca KJIETOK GapBMHKA OKpPYIJIbie, HEOTHOPOI-
HBbIe, B OCHOBHOM MEpHCTeMaTHUECKHe, MMEIOIIINe
IUTOTHYIO KJIETOYHYIO CTEHKY W BKJTIOUECHUS 3a-
nacHbIX BewecTB (puc. 1, a). Kiietku HanepcTsiH-
KA Takke WMEIOT TUIOTHYIO KJIETOYHYIO CTEHKY,
SIIpO, BaKyoJIM, HO KpOME MepHUCTEeMaTHUECKUX
OKPYIJIBIX, KOTOPBIC B MEHBIITMHCTBE, BUIHBI VTN~
HEeHHBIE MTapeHXUMHBIE 1 OOJTBIIIIE CTapelOlIe TTPO-
3eHXMMHBbIE KJIeTKU (puc. 1, 6).

B pesynbrare muddepeHnmpanmn oopa3yroTcs
MEpHUCTEeMOTIONOOHEBIE 0Yar, KOTOpbIe Mpruodpe-
TalOT CTPYKTYpy M (HYHKIIUM CITeIaIu3upOBaH-
HBIX OpraHOB, B HallleM clly4ae KopHei. Ha 1mro-
JIOTMYECKMX Tperiapatax KOpHEW HaNepCTIHKU 1
OapBMHKAa YETKO BUWIEH OCEBOM (IIEHTPATbHBIN)
WIMHApP, BHYTPU KOTOPOTO (hOPMUPYIOTCS TIep-
BUYHbIC MPOBOASIIME BJEMEHThl (puc. 2, a, 0).
C UMIMHAPOM TPaHWYUT CJIOM KIIETOK IHIOIEP-
MBI ¢ mosickamu Kacmapu. [TapeHXUMHBIE KJIETKU
ME30IepPMBI PACIIOJIOKEHBI BIOJb TTPOBOASIINX
obpazoBaHuii (puc. 2, a). I3 kietok anubaeMbl
(hopmupyrorcsi KopHeBbie BoJIocKM (puc. 2, 0),
Pa3BuTne KOpHEBOI alTMKATLHON MEPUCTEMBI TT0-
KazaHO Ha puc. 2, 6. 30Ha pocTa TIpelcTaBlieHa
MepHUCTeMaTUIeCKUMHU KJIETKaMU, CIIOCOOHBIMU K
TMOCTOSTHHOMY ¥ MHTEHCUBHOMY JEJICHUIO.

B xome Hammx vccienoBaHWA MbI YCTAHOBUIIH,
YTO TIOCJe TpaHc(OopMali OTHOTO M TOTO Ke
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Puc. 2. CtpoeHue KOpHSI B KyJbType T€HETUYECKM TPaHC(HOPMUPOBAHHBIX KOPHE: @ — OapBMHKA Majoro; 0,
6 — HaIepCTSIHKU MypHypHoii; / — oceBoil LMAMHAP; 2 — sHIoxepMa ¢ nosckamu Kacmapu; 3 — npoBonsiiue
3JIEMEHTHI; 4 — KJIETKW ME30IEPMBI; 5 — KOPHEBBIC BOJIOCKW; 6 — amMKaTbHasl MepucTeMa

Puc. 3. Perenepauust u3 KyJIbTypbl TeHETUYECKU TPaHC-
(bopMUPOBAaHHOTO KOPHST HATIEPCTSIHKY ITyPITYPHOIA: @ —
noberoobpazoBaHue; 6 — MopdoreHHas auddhepeH-
Luauus

pacTeHMsT pa3HBIMU IITAMMaMM arpoOakTepuu C
pa3HOI YacTOTOI 00pa3yloTcsl KOPHU Pa3IMIHOIO
¢denoruna. Tak, TpaHchopmauus D. purpurea 1mram-
MoM R-1601 ctumyiaupyer oOpa3oBaHME IYILKMC-
TBIX CBETJIO-KOPMYHEBBIX KOPHEH ¢ OOIBIINM KO-
JINYECTBOM KOPHEBBIX BOJOCKOB, YacTOTa TPaHC-
dopManuu coctasisier 85—100 %. MHokymaums
mwraMMoM 15834 naet Hauano MOSIBJIEHUIO TOHKUX,
CBETJIBIX W BBITSTHYTBIX KOPHEH ¢ 4acTOTOM TpaHC-
dopmatmu ot 35 mo 45 % mpu KyJIBTUBUPOBA-
HUU TPAHCTeHHBIX KOPEIIKOB B TEMHOTe Ha 0e3-
ropmoHayibHOM cpefae BS. Ha monoBuHe KopHe-
BBIX 2KCIUTAHTOB HAMEPCTSIHKM TIOCNe TIepeHoca
TpaHC(OPMAHTOB Ha CBET (POPMUPOBATINCH MHO-
JKeCTBeHHBIe mobern (puc. 3, a), 38 % obpasoBanmn
KaJuTyC, M3 KJIETOK KOTOPOTO TIpW HalbHEWIIeM
MacCCUPOBAHUM Ha CBETY Takke (POPMUPOBAINCH
nobderu (puc. 3, 6), nasiiue yepe3d 30—45 nHei
rocJie TIepeHoca Ha cpey IJIsT KOpHeoOpa3oBaHUS
(MC + 0,1 mr/n HYK) nosHoueHHbIe pacTeHUSI.

38

W3 21 % nuctoBbIX M CTeOJIEBBIX IKCILJIAHTOB
OapBMHKa Ha Oe3ropMoHajbHOI cpene BS pas-
BUBAJIMCh KOPHHU, Ha HEKOTOPHIX M3 HUX (dop-
MUPOBAJIUCh CMIOHTaHHbIE Moberu. YacTtora mo-
GeroobpaszoBaHust coctaBisia 3,7 %. OcraibHas
4yacTh 3KCILIaHTOB (opmupoBaia Kajiyc. PaHee
aBropamu pabotsl [13] ObUIO mMOKa3zaHO 00pa3o-
BaHMe MOOEroB Ha KOPHEBBIX MHOKYJISITAX, MOJY-
YeHHBIX IIocjie TpaHcgopmauuun V. minor arpo-
6aktepuanbHbIM ITaMMOM DC-AR2, HO TOJIBKO
Ha cpene ¢ mo6asienuem 1 mr/m HYK. HeBsico-
KyI0 MHTEHCHUBHOCTb OOpa3oBaHMS ITOOETroB y Oap-
BHMHKA MOXHO OOBSCHUTH BUIOBOM CIIeLM(PUKOI.
TpaHCreHHBIE KOPHM APYIMX DPACTEHUI WMEIOT
elie 0ojiee HU3KYIO 4acTOTy 1100eroo0pa3oBaHus,
HanpuMep, y orypua 3TOT [OKa3aTeslb COCTaBJIsI-
et uib 1,6 % [14].

Jlist ycusieHusI pereHepaloHHOM CIIOCOOHOCTH
KYyJIbTYPBI KOpHEl OapBMHKA B TTUTATEIbHYIO Cpe-
Iy 100ABJISUTA 3K30TeHHBIE (PUTOrOPMOHEI (pHC. 4),
B KayeCcTBe OCHOBBI MCIIOJIb30Bajau cpeay BS ¢
cozlepKaHnueM caxaposbl 5 %. JlobaBieHe TOJBKO
aykcuHa (BapuanTsl: 0,1 mr/n1 HYK; 1 mr/n HYK;
0,1 mr/n UMK; 0,5 mr/n UMK) ctumynupoBaio
pU30reHe3 ¢ eAMHUYHBIMU CIydasiMyd ooerooopa-
30BaHMs. LIMTOKMHWHBI B MaJIbIX KOJIMYECTBAX HE
OKa3bIBaJM 3aMETHOTO BJIMSHUS Ha KOpHU V. mi-
nor, a nobasnenue 1 mr/n BAIl wnu 1 mr/n ku-
HETWHA BBI3bIBAJIO MIOTEMHEHNE KOPHEBBIX MHOKY-
JISTOB M JanbHeinyio Tnoeas. CoyeTaHne ayKch-
HOB M LIMTOKMHWHOB CTUMYJIMPOBAJIO moOeroodpa-
3oBanue. [1pu nobasnenuu B cpeny 1 mr/m BAIT +
+ 0,1 mr/mn HYK y 19,1 % Ky/abTypbl KOpHE I10-
SBJISIIMCh MOP(OreHHble 00pa3oBaHUsI, KOTOpbIE

Ha CBETY Pa3BUBAJIUCH B MOJHOLIEHHbIE MTOOETH.
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Puc. 4. Biausinue 5K30reHHbIX (PUTOTOPMOHOB Ha peEreHepalnio GapBUHKa Majaoro: o BEPTUKAIN — KOPHEBbIE MHO-
KYJISITBI ¢ peakuueit, %; mo ropuzoHTanu — BapraHTel onbita: [ — 0,1 mr/mn HYK; 2— 1 mr/n HYK; 3 — 0,1 mr/a
UMK; 4— 0,5 mr/mn UMK; 5— 1 mr/n BAIT; 6 — 1 mr/n kunetuna; 7— 0,1 mr/mn BAIT + 1 mr/m HYK; §— 0,1 mr/n
kuHetnHa + 1 mr/n HYK; 9 — 0,5 mr/a BAIT + 0,4 mr/n UMK; 710 — 1 mr/n BAIT + 0,1 mr/n HYK

INonyyeHHBIe B OMBITaX pereHEpaHTHI Iepeca-
JKUBAJIM Ha CPedy JUIT YKOPEHEHMsI, UCTIONB3YS YKe
HCTIPOOOBAHHBIE COUYETAHUS M KOHIIEHTPALIMU TOp-
MoHOB. Haubosnee a3(peKTUBHBIM OKa3aloCh H0-
oasnenue K cpene B5 0,5 mr/m UMK (75 % xop-
HeobpazoBanus), 0,5 mr/a BAIT + 0,4 mr/n UMK
(64 %) u 1 mr/n HYK (55 %). I1ocne ykopeHeHust
pacTeHUsT TONACPXKUBAIN CYOKYJIbTUBUPOBAHUEM
Ha cpege MC.

Jnsg u3ydeHus mpoluecca pereHepalum U3 Kaji-
JIYCHOHM KyJNbTypbl OapBMHKA MCIIOJB30BAIN Kaj-
JIyCc, TIOJIydeHHBIW Hamu paHee [6]. Tlpu cy0-
KyJIbTUBUpPOBaHUM Kayyca Ha cpeae MC 1/2N ¢
nob6asnenvem 1 mr/n HYK u 5 % caxapo3sl Habi0-
Jadu TIOSBJICHWE OUIIOJISIPHOM CTPYKTYpBI COMa-
THUYECKOT0 93MOpurouia, 0cO0EHHOCTb KOTOPOIO 3a-
KJTI09asach B TOM, YTO KOpeHb OBbLI CBEpXy, a 3e-
JIeHas 4yacTb compuKacanzach ¢ KaJTYyCHBIMHM KJIET-

Mopdoaoruyeckne nokasarteau pacreHuii-perenepanros D. purpurea u V. minor

B YCJIOBUSIX in vitro Ha 25-e CYTKM KYJbTUBUPOBAHUS

D. purpurea V. minor
IIpusHaxk

Kontpomb KTK KK KonTpois KTK KK
Maca, r 5,07+023 845+0,12 6,31 +0,13 0,14 +0,22 0,22 +£0,24 0,19%0,18
ITnomrane nucra, cm? 363 +0,17 2,04+024 282+0,27 0,46 +£0,37 0,61 +£0,36 0,58 +0,15
Hsmenenue ¢GopMbl TUCTOBOM
TJIACTUHBI — + - — — —
JnvHa KopHS, cM 6,51 +022 11,46+021 8,72+027 2,61 +024 628 +£0,11 4,13+0,12
[lnaruoTponHOCTh KOpHEN - + - - + —
BosnyiiHeie KopHU - + - - + +
JmmHa MeXIoy3nuit, cM - — - 1,93 £0,27 1,27 £0,18 1,31 £0,25
KonuuectBo moGeros, 11iT. 1,42 £0,19 10,29 £0,24 483+0,14 1,0=x0,0 1,0 £ 0,0 1,0 £0,0
BersneHnue crebist - - - - + +

Ilpumeuanue. KTK — pacreHue-pereHepaHT M3 KyJbTypbl TpaHchopMupoBaHHbIXx KopHeit; KK — pacrenue-
pereHepaHT U3 KaJUIyCHOM KYyIbTYpHhI. «+» — Mopdoaornyeckuii GeHOTUIT MPUCYTCTBYET, «—» — OTCYTCTBYET.
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Puc. 5. Mopdosiornueckue oTanuusi TpaHCHOPMAHTOB
OT MHTAKTHBIX PACTCHUI B YCJIOBUSX in Vitro. a — Ha-
MepcTsIHKa NyprnypHasi; 6 — O0apBUHOK Maubiii; [ —
pacTeHue-pereHepaHT; 2 — KOHTPOJbHOE HeTpaHC-
¢dopMupoBaHHOE pacTeHUE

kamu. OHaKO BIOCAEACTBUU Tocie ¢hopMUpoBa-
HUS COMaTUYECKOro 3apoibllia U OTHEIEHMS ero
OT MaTepUHCKOM KYJIbTYpbl M3 HEro pa3BUJIOCh
MOJIHOLIEHHOE pacTeHue, OTAuYalolleecsl OT MH-
TaKTHOTO O4Jabllell Maccoi, YCUJIEHHBIM BeET-
BJICHUMEM, YBEJMUYEHUEM JIMCTOBOM IJACTUHKU U
MHTEHCUBHBIM 0O0pa30BaHWEM BO3AYIIHbBIX KOp-
Heil. [TogoOHBIM 00pa3oM HaMu B JajibHEHILIEM
MOJIYYeHBI ellle PsIA pacTeHUI-pereHepaHTOB Kak
COMAaTUYECKMX SMOPUOUIOB, TaK U pacTeHU, MO-
SIBUBLIMXCSl B pe3yjbTare opraHoreHesa. Bce oHu
BHEIIHE OTJIMYAIOTCSI OT MHTAKTHBIX PACTeHUIA.
BoisiBieHHble MoOpgoJorMyeckue H3MEHEHUs Yy
pereHepaHToOB, BbIPALIEHHBIX in Vitro (KaK CITOH-
TaHHBIX, TaK U MHIYLIMPOBAHHBIX), MPEACTaBICHbI
B Tabnuue. TpaHcopMaHTbl HAMEPCTSIHKU, TMOTY-
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YeHHBIE W3 KYyJIbTyphl KOpPHEH, B OTIMYUE OT
KOHTPOJIbHBIX PACTEHUI MEHbILIE Pa3MEePOM, UMEIOT
3ay>KeHHYIO JINCTOBYIO TLJIACTUHY, MHOXECTBEHHOE
noberoodpa3oBaHue M OOJIBIIIOE KOJMYECTBO BET-
BSILLMXCS TUIATMOTPOITHBIX KOpHEH, KOTOpble pac-
TyT TIO CTE€HKaM KYJbTypaJibHOW OaHKu (puc. 5,
a). Tlpupoct OuMomacchl TpaHC(HOPMUPOBAHHBIX
pacTeHMit CBsI3aH B OCHOBHOM C YyBeJIWYE€HUEM
KOJIMYecTBa OOKOBBIX KOpHEN M WHTEHCUBHBIM
noberoodpazoBaHueM. PereHepaHTbl M3 KaJulyc-
HOW KyJNbTypbl WMEIOT JININb HE3HAYUTEITHHBIC
MOP(hOJOTMYECKUE OTJIUYUS OT KOHTPOJbHBIX
pacTeHuM.

OaHUM M3 caMbIX 4YacTbIX MOP(HOJOTrMYECKUX
OpOSIBJICHUI TpaHC(POpMaLlMKU PACTEHUI TTOUYBEH-
HOM arpobaxTepueil ecTb U3MEHEHUE JINCThEB U
BeTKOB. Tak, Mmpu M3ydeHUN HATICPCTSIHKM IIIep-
cructoir D. lanata B MoJIOBUHE cllydyaeB HaOJIO-
JaJli YMEPEHHYI0 MOPILIMHUCTOCTb JUCTheB [15],
O/IHAKO B HAllleM CJIyyae HU Y OJHOI JIUHWUU TpaHC-
(GOopMaHTOB MOPIIMHUCTOCTA He ObL10. OTMevaan
“3MeHeHue (OPMBI JIUCTA 32 CUET €ro CYyXXKEeHUS U
HeOOJIBILIOTO CKPYYMBaHUS, UTO OMUCHIBAIM U APY-
rue aBTopsl [16].

Macca TpaHchOpMHUPOBAHHOIO OapBMHKA Ha
37 % npeBbllaga MAacCy KOHTPOJIbHOIO PACTEHUS
3a CYET YyBEJIMYEHUs pa3MepoB JIMCTOBOM TIuiac-
TUHBI U KOpPHEBOW cuctembl (puc. 5, 6). KopHu
TpaHC(POPMHUPOBAHHOTO PACTECHUS OBLIU IJIMHHEE
KOHTPOJIbHBIX B 2—3 pa3za (Tabiuia). Y pacTeHui
Tak>Ke aKTUBHO 00pa30BbIBAIMCh BO3AYIIHbIE KOP-
HU C MHOXECTBOM KOPHEBBIX BOJIOCKOB, y pe-
FEHEePaHTOB yBEJIMYWJIACH IUIOLIAb JUCTA, HO 13-
MeHeHUs (popMbl TUIACTMHBI HE HAOII0AaI0Ch. Xa-
PaKTEepHBIM OTJIMYMEM ObUIO TakKe BETBJIEHUE CTeO-
JISl U1 YKOPOUEHME MEXIOY3/I1id Y BereTaTUBHbIX MO~
OeroB TpaHC(OPMAHTOB.

Mopdonornueckue M3MEHEHUS Yy PaCTEHUIA,
TpaHCc(OPMUPOBAHHBIX A. rhizogenes, MHOTUMU UC-
clieoBaTeIIMU OOBSICHSIIOTCSI BCTpAaMBAaHUEM B UX
aaepHblii reHom T-IITHK, copepxaiieii ro/-reHbl.
IToxa3zaHo, 4yTo aKcmopeccust rolA-reHa SIBIISICTCS
OCHOBHBIM (PaKTOpPOM, OMPEIESIOIIUM MOPILM-
HUCTOCTh JIMCTbEB M yMEHbIIEHUE pa3Mepa JIMC-
TheB M 1BETKOB [17], rol/B-reH crioco0eH UHIYLIM-
poBaTbh 00pa3zoBaHue MPUAATOUHBIX KOPHEN U yCU-
auBath pa3Butue mepucrtem [18, 19]. Tlpoaykr
rolC-reHa MOXET BbI3bIBaTh KapJIMKOBOCTb pacTe-
HUI B pe3yIbTaTe CHIDKEHUS allMKaIbHOTO JOMU-

HUPOBAHUS U YKOPOUEHUST MEXI0Y3/IUi, YMEHbllIe-
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HUE U U3MEHEeHUE JIMCTOBOM IMJIACTUHBI U LIBETKOB,
CHIDKeHMe KommuecTBa MbUIblbl [20]. OmHako ycra-
HOBJIEHO, 4YTO TpaHC(HOPMUPOBAHHbIE PACTEHMUS
MpUOOpPETAIOT Kilaccuueckuii «hairy roots» cUHI-
pOM B pe3yJjibTaTe CUHEPIMYECKOro AeucTBusi 60-
Jjiee yeM opHoro rol-nokyca [18, 21]. BoisgBiaeHO
TakXXe, 4TO rol-TeHbl MOTYT BJMSTH Ha MeTabo-
JIM3M PACTUTEIbHBIX TOPMOHOB U YYBCTBUTEJIb-
HOCTh KJIETOK K ropMmoHam [22, 23], a 3T0 MO-
JKeT TPUBOAMTH K CIIOHTAHHOM pereHepanud U 13-
MEHEeHUI0 MOP(OJIOrMM pacTeHUSsI-pEreHepaHTa.

BoiBoabl. B pesysbrate mpojesiaHHON pabOThbl
YCTAaHOBJIEHO, UTO OPraHOTreHe3 B KYJIbTYpe TpaHC-
(GopMUPOBAHHBIX KOpHEH Ha 0e3ropMOHaJIbHOM
cpelie MPOUCXOAUT CITOHTAHHO, HO ¢ pa3HOi 3(-
dexkTuBHOCTBHIO. HanepcTsaHka nmeeT 0oJiee BbICO-
KU MOp(hOreHeTUYeCKUil MOTeHLMaa, KOTOPbIi
peansyeTcsl uepe3 IpsMylo pereHepainuio rnoode-
roB ¢ vacroroir 1o 60 %, nist GapBMHKA 4acTOTa
CITOHTAHHOI pereHepaumn cocrasiser 3,7 %. Iepe-
HOC KaJllyca HaIlepCTIHKM Ha CBET BbI3bIBAET MO-
siBJIeHUe MOp@OreHHbIX oOpazoBaHuil. JlobGasie-
Hue K cpeme B5 1 mr/m BAIT + 0,1 mr/mn HYK
u 5 % caxaposbl YBEJIMYMBACT pereHepallMOHHYIO
CITIOCOOHOCTb KYJILTYPbl TPaHC(HOPMUPOBAHHBIX
KopHeii 6apBunka 10 19,1 %. BeipaluyBaHue Kaj-
JIyCHBIX KJIETOK OapBuMHKa Ha cpeae MC 1/2N c
nobapnenueM 1 mr /1 HYK u 5 % caxapossl mipu-
BOJUT K COMaTMYECKOMY dMOPUOTEeHE3Y.

YcTaHOBIEHO, YTO PAaCTeHUSI-PEreHEePaHThl 13
KYJIbTYPBI TPAHCTEHHBIX KOPHEH U KYJIbTYpPHI Kajl-
Jlyca UMerT MophoJoruyeckrue OTAUYMSI OT WUH-
TaKTHBIX pacTeHUi. ¥ TpaHC(HOPMUPOBAHHOU Ha-
MEPCTIHKU TaKOBBIMU SIBJISIIOTCS YBEJMUYEHUE
noberoo0pa3oBaHusl, YMEHbBIIIEHNE 1 CY>KEHUE JIIC-
TOBOU MJIACTUHBI, MIATMOTPOMHOCTh U YCUJIEHHOE
pa3BUTHE KOPHEBOM cucTtembl. Y TpaHCOpMUpO-
BaHHOIO OapBHMKAa — 3TO YCWIEHME KOpHeoOpa-
30BaHUSl U YyJJIMHEHUE KOpPHS, TMOSIBJIEHUE BO3-
NYIITHBIX KOPHEH, BeTBJIEHUE CTEeOJIsI, yKOpOUeHUE
MEXI0Y3JMi U HE3HAUUTEJIbHOE YBeJUUeHUE pas-
MEPOB JINCTOBOW TUIACTAHBI.

ITonyyeHHbIE HAMU PE3yJIbTaThl MOATBEPXKIAIOT
JIaHHBbIE O TOM, YTO (DEHOTUMMNUYECKUE U3MEHEHUS
WMEIOT CXOJHbIE YepThl Y Pa3IMYHBbIX BUIIOB pac-
TeHuil — Ri-TpaHcopMaHTOB, paziuyus e Mo-
T'YT OBITH BBHI3BAaHBI OTVIMIMSIMU B DHIOTEHHOM TOP-
MOHAJIbHOM CTaTyce M TeM, UTO KaxIasi MCXOaHasl
KJIETKA, U3 KOTOPOI 00pa3yeTcsl pereHepaHT, uMest

Pecenepauus pacmenuii u3 Kyabmypol 2eHemu4ecKu mpanchopmuposannsix KopHeil u Kaiiyca

CBOIO COOCTBEHHYIO TCHETUYECKYIO TIPOTPAMMY, OT-
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BeUaeT Ha DJHIOTeHHBIE M 3K30T€HHBIC CHUTHAJBI
cnenuYHO.

PLANTS REGENERATION FROM

HAIRY ROOTS CULTURES OF PERIWINKLE
VINCA MINOR L. AND FOXGLOVE PURPLE
DIGITALIS PURPUREA L.

L. Lioshina, O. Bulko

Institute of Bioorganic Chemistry
and Petrochemistry NAS of Ukraine, Kyiv
E-mail: llioshina@ukr.net

Plants regenerated from hairy roots and calluses of
foxglove purple and periwinkle have been obtained. It
was found that organogenesis in hairy root culture occurs
spontaneously on hormone-free medium but with diffe-
rent efficiencies. The frequency of direct shoot formation
from root cultures was up to 60 % in Digitalis and
3,7 % in Vinca. Addition of 1 mg/l BA, 0,1 mg/l NAA and
5 % sucrose to B5 medium increased regenerative capacity
of Vinca roots up to 19,1 %. Regenerated plants showed
morphological features typically seen in Ri-transgenic
plants. They include growth and plagiotropism of the root
system, increased shoot formation, changed leaf mor-
phology and short internodes.

PETEHEPALIA POCJIUH I3 KYJIbTYPU
TEHETUYHO TPAHC®OPMOBAHOI'O KOPIHHS
BAPBIHKA MAJIOT'O VINCA MINOR L.

I HATIEPCTAAHKU ITYPITYPOBOI

DIGITALIS PURPUREA L.

JL.T. JIvowuna, O.B. byiko

I3 KyJnbTypu T€HEeTUYHO TpaHC(HOPMOBAHOTO KOPEHS i
KaJlyCHOI KyJbTYpU HaAMNEepCTSIHKM ITypIypoBoOi Ta Oap-
BiHKa MaJloro OTpMMaHO POCIMHU-pereHepaHTu. Bera-
HOBJIEHO, 1110 OpraHoreHe3 B KYJbTYpi TpaHchopMo-
BaHOTO KOpPiHHS Ha 0e3ropMOHAJIbHOMY CEpeIOBMILL
BiIOYBa€ThCSI CIIOHTAHHO, ajie 3 Pi3HOIO e(heKTUBHICTIO.
KopiHHs HanmepCTSIHKY Y pe3y/IbTaTi MpsMoi pereHepartii
YTBOPIOIOTh MATOHM 3 YacToTolo a0 60 %. Jlnsg GapBiH-
Ka 4acToTa CIIOHTaHHOI pereHepallii ctraHoBUTE 3,7 %.
HonaBanHs1 no cepenosuina B5 1 mr/n BAII, 0,1 mr/a
HYK i 5 % caxaposu 30i1blIye pereHepaliitHy 30aTHiCTh
6apsinka mo 19,1 %. BcraHoBiaeHO MOpPQOJIOTiYHi Bil-
MIiHHOCTiI POCJIMH-PEreHepaHTiB Bil iHTAKTHUX POC-
JINH, 10 XapakTepHi mist Ri-tpaHchopMaHTiB, a came
30iIbIIEHHST KOPEHEeBOI CUCTEeMU, ILIarioTPOIHICTh KO-
pPiHHS, TTOCUJIEHE NMaroHOyTBOPEHHSI, 3MiHa JIMCTOBOT
MJIaCTUHU Ta BKOPOUYEHHSI MixKBY3JIsl.
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