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OnHa U3 NPUHIMITHATIBHBIX OCHOB HAyYHOT'O 3KCIIEPUMEHTA — MCKYCCTBO BbIOOpa (CO3TaHus)
o0bekTa nccaenoBanus. [locTynar o TOTUIIOTEHTHOCTH KJIETOK PaCTEHHI HEe OTMEHSIET O0IIEU3BECTHOTO
(axTa OrpaHMYEHHOTO TUIIA TKAaHEW U OPraHOB PACTEHUH, KJIETKU KOTOPBIX COXPAHSAIOT B OHTOTEHE3E
noreHnuan st AeauddepeHimaniy, KanuTycooOpa3oBaHusl U pereHepariy IeblX pacTeHuil. Jta
npo0sieMa 0OCOOEHHO aKTyallbHa JUIsl XO35IMCTBEHHO LIEHHBIX BUIOB. OMBIT COOCTBEHHBIX UCCIIEJOBAaHHIMA
[0 TIOBBIIIEHHIO KOMIIETEHTHOCTH KJIETOK JUI TEHETHYECKOH MOIU(UKAIMU U MaciTaOMpOBAHUIO
KJIOHAJTbHOI'O MUKPOPa3MHOKEHUS MOKET OKa3aThCsl MOJIE3HBIMU B aHAIOTHYHBIX pabOTax.

Jlnst eneii reneTHYecKoi TpaHc(opMaluy U3 CErMEHTOB ety TykoBuil Lilium longiflorum cv.
Snow Queen ObLTM TOJMYYEHBI MPOIMOPUOTEHHBIE KaUTyCHbIE TKaHU B LIeHTpe c.-x mcclemoBaHMiA
Bonkanu, beiit Jlaran, M3pauns. [lomyyenHsle U3 3TUX TKaHEH ITyOWHHBIE KyJIBTYphl B KOJ0ax Ha
Kayajke, Mocje TPEeX YKOPOUCHHBIX IMKIIOB MEPHOANYECKOrO KyJIbTUBHPOBaHHS 0€3 BXOXKIEHUS B
CTalMoHapHyIo ¢a3y pocta, uMenu 50—70 KpaTHOE MOBBIIIEHUE COACPKAHUS KIETOK KOMIIETEHTHBIX K
reHeTUYEeCKOM TpaHchOopMalui MO CPaBHEHUIO C MCXOJHBIMU KaJUTyCHBIMHU KynbTypamu. Ha cramuu
pereHepanuy M3 KyJbTyp KJIETOK, BBIPAIIEHHBIX TaKUM crocoboM, Obuio momyueHo 81,6 + 3.7
POOUPOYHBIX PACTEHUI HA TpaMM CBIPOM OHMOMAacchl. DTOT e MpUEeM KyJIbTUBHPOBAHMS OKa3ascs
3(PEeKTUBHBIM IPH MOTBITKE MOIyYSHHUs] PETeHEPAHTOB TPAHCTEHHBIX PACTEHUN U3 KAJUTyCHBIX KYJIBTYP,
MOJIICPYKUBABIIINXCS JIECATD JIET B MEPECaOUHON KyJIbType, 0e3 mpu3HakoB MopdoreHesa. B mpyroit
CEepUH UCCIIEIOBAHUH IS LieNie TeHeTHYecKol TpaHcopMaluy ObUTH MOITyYeHbI TPOIMOPHUOTeHHbIE
KaJUTyCHBIE TKAaHH U3 TPeX THOPUAHBIX TUHUM nTutiemiiednuka (Ornithogalum dubium: ATD n 95/49/60;
O. thyrsoides: 00/36/1). BBenenue 3TuX JTMHUNA KyJIbTYp KaJUTyCHBIX TKaHEH B MIyOHMHHYIO KyJIbTypY U
MIPUMEHEHNE TPEX YKOPOYEHHBIX LMUKIOB MEPUOJUYECKOrO KYyJIBTUBUPOBAHMS TAKXKE IOBBILLIAIO
KOJIMYECTBO KJIETOK KOMIIETEHTHBIX K T'€HETHYECKOH TpaHC(opMalu M ypOBEHb COMATHUYECKOTO
sMmOpuorenesa. J{ist 3TUX JMHUIN ObUIO 0OHAPYKEHO 3HAYUTEIBHOE Pa3Iniyie UHTEHCUBHOCTH JICJICHHS
KJIETOK, a TAaK)Ke KPUTHUECKOM MacChl arperaTtoB KJIETOK JUIs HHULUALUA COMAaTUIECKOT0 SMOPHOTeHe3a.
B pe3synbrare npoJomKUTENbHOCTD SKCIIEPUMEHTOB MO MOYYEHHUIO PErE€HEPAHTOB AJIs ABYX JIMHUH O.
dubium coctaBisiiu 4-6 mecsies, a i O. thyrsoides 1o 12 mecs1ies.

B skcnepumMentax ¢ 4 copramu BHHOTpajia MpOSMOPHOTEHHbIE KaJUTyCHBbIE KYJIbTYpPbl OBbLIH
MOJTy4YeHBbl U3 HE3pENbIX MBUIBHUKOB B Jaboparopun n-pa A. Ilepna. Mcnons3oBaHue 3TUX KyJIBTYp
KaJUTyCOB IT03BOJIMJIO MTOJTyYUTh CYyCIIEH3UOHHBIE KYJIBTYPbI KJIIETOK U TKaHEH. 113 Takux CyCIeH3MOHHBIX
KyJbTYp OBUIM OTCEJIEKTUPOBAHBI JIMHUH, OTJIMYABIINECS BBICOKOW KOMIIETEHTHOCTBIO K T€HETHUECKOM
TpaHCOPMAIMH 1 MOBBIILIEHHBIM PEreHepallMOHHBIM OTEHIIHAIOM.

I'myOuHHBIE KyJIbTYpBI MMOYEK INIAMONyca ObUIM MOMy4YeHbI B KojOax Ha Kauanke B Otnerne,
BosrnassiBemcs wi.-kopp. AH CCCP P. I'. Byrenko, MactutyTta dusuonoruu pacrennii PAH, um. K.
A. TumupsizeBa, Mocksa. KynbTypsl ObUIH OTyUeHBI U3 KITyOHEITYKOBHII B KHJIKOW MTUTATEIBHO cpefe
C MCIMOJIb30BaHUEM peTapAaHTa — naki1o0yTpasoi. KyiabTypsl Hodek XxapakTepH30Balach pa3pacTaHueM
KpYyIHBbIX arperaroB A0 15-20 MM auamMeTrpoM B KOHIIE NEPUOJMYECKOTO IIMKJIA BbIpaluBaHus. [
MOJrOTOBKM HMHOKYJIIOMa arperarbl paszfeisuil  MexaHudecku 10 3-5 Mm. ['mcronormueckue
UCCIIEOBaHUsSI OSTHX TKAHEM [OKAa3aaM HAJIMYKME CTPYKTYp AHAJOIMYHBIX Ma3yIIHOW IOYKe,
o0ecreunBaBIIMX UX BHICOKUN pereHepallMOHHbIN TOTEHIIHA.

Kntouesvie cnosa: TiyOMHHBIE KyJbTYpbl KIETOK M TKaHEH, KOMIIETCHTHBIE KIICTKH,
pereHeparMoHHbIA TTOTEHITHAJ, COMaTHIeCKUN SIMOPHUOTEHES.

GenBi02022: 1T MexayrapoaHas HayqHO-TIpaKTHIeCcKast KOH(pepeHITus
«['eHOMUKA U COBpEeMEHHbIE OMOTEXHOJIOTUH B PA3MHOKEHHH, CENISKIIMU 1 COXPAHEHUH PACTEHUIN



mailto:al6749@mail.ru

68
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RESEARCH OBJECTS ARE THE MILSTONE OF AN EFFICIENCY
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Gardens — National Scientific Center of the RAS", Yalta, Russian Federation
al6749@mail.ru

One of the fundamental bases of a scientific experiment is the art of choosing (creating) an
object of study. The postulate of totipotency of plant cells does not reject the well-known fact of a
limited type of plant tissues and organs, whose cells retain in ontogenesis the potential for
dedifferentiation, callus formation and regeneration of whole plants. This problem is especially
relevant for economically valuable species. The experience of our own research on increasing the
competence of cells for genetic modification and scaling up clonal micropropagation may be useful
in similar studies.For the purposes of genetic transformation from bulb scale segments of Lilium
longiflorum cv. Snow Queen proembryogenic callus tissues were obtained at the Volcani Center,
ARO, Beit Dagan, Israel. The submerged cultures obtained from these tissues in shake flasks, after
three shortened cycles of batch cultivation without entering in stationary phase of growth, had a 50—
70-fold increase in the content of competent cells for genetic transformation compared to the original
callus cultures. At the regeneration stage, 81.6-3.7 plantlets in test-tubes per gram of fresh biomass
were obtained from cell cultures grown by this method. The same cultivation technique proved was
effective when trying to obtain transgenic plant regenerants from callus cells after ten years of
subculture without feature of morphogenesis.

In another series of studies, proembryogenic callus tissues were obtained for genetic
transformation purposes from three hybrid lines of Star of Bethlehem (Ornithogalum dubium: ATD
and 95/49/60; O. thyrsoides: 00/36/1). The introduction of these lines of callus tissue cultures into
submerged culture and the use of three shorter cycles of batch cultivation also increased the number
of cells competent for genetic transformation and the level of somatic embryogenesis. For these lines,
a significant difference was found in the intensity of cell division, as well as in the critical mass of
cell aggregates for the initiation of somatic embryogenesis. As a result, the duration of experiments
on obtaining regenerants for two lines of O. dubium was 4—6 months, and for O. thyrsoides, up to 12
months. In experiments with 4 grape varieties, proembryogenic callus cultures were obtained from
immature anthers in the Laboratory of Dr. A. Pearl. The use of these callus cultures made it possible
to obtain suspension cultures of cells and tissues. From such suspension cultures, lines were selected
that were distinguished by high competence for genetic transformation and increased regenerative
potential.

Submerged gladiolus bud cultures were obtained in shake flasks in the Department, headed
by Prof. R.G. Butenko, Timiryazev Institute of Plant Physiology, RAS, Moscow. The cultures were
obtained from corms in a liquid nutrient medium using retardate — paclobutrazol. The bud cultures
were characterized by the growth of large aggregates up to 15-20 mm in diameter at the end of the
periodic cultivation cycle. To prepare the inoculum, the aggregates were divided mechanically up to
3+5 mm. Histological studies of these tissues showed the presence of structures like axillary bud,
which ensured their high regenerative potential.

Keywords: submerged cultures, competent cells, regeneration potential, somatic
embryogenesis.
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