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PA3PABOTKA METOJAOB KJIOHAJIBHOI'O MUKPOPA3ZMHOKEHUSA
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PazpaboTka METOZOB IITyOMHHOTO BBIPAIMBAHKS OTKPBHIBAET MEPCIEKTUBBl 3HAYUTEIHHOTO
MOBBIIEHUS 3((EKTUBHOCTH KJIOHAIBHOTO MHKPOPa3MHOXEHUS PAcCTeHUIl 10 CpaBHEHHUIO C
TPaAMLUUOHHBIM  TIOBEPXHOCTHBIM  METOAOM 3a CYeT HMHTEHCU(HKALUH  POCTOBBIX U
PEreHepallMOHHBIX MPOLECCOB B KIIETKAX, a TAKXKe MaclITaOHpOBaHUs Mpoliecca BBHIPAIMBAHUS B
OmopeakTopax.

ITepBblii 3Tamn Takux pazpabOTOK 3aKJII0YACTCS B IOIYYEHUH M N3yUEHUH IIPO3MOPHOTCHHBIX
KJIETOYHBIX JIMHWH, 00JIaIaloNINX BBICOKMM PEreHepallMOHHBIM HoTeHnuanoM. [IpoaMOprorennble
KJICTOYHBIE JIMHUH, KaK IPaBUIIO, TTOYYalOT U CyOKyJIBTHBHPYIOT HA arapu30BaHHON MUTATEIbHON
cpene — MOBEPXHOCTHBIA METOJ BhIpamiuBaHuA. llepexon K rimyOMHHOMY METOAY BBIpALIMBAHUS
HAYMHAETCS C aJanTalyd W ONTHMHU3AI[MH POCTOBBIX M PETEHEPAlMOHHBIX MPOIECCOB B JKUIKOU
MUTATENbHOW Cpelle C WCIONb30BAaHMEM KOJIO0 Ha KadajukaX M poJulepax — HCXOAHBIA 3Tar
MacimTaOupoBaHus BblpamuBaHus. [lodydeHHble Ha 3TOM 3Tame cTaOMIM3MPOBABIIMECS JIMHUH
NPOSMOPHOTEHHBIX KYJBTYPBl KJIETOK M TKaHEH CIIy>KaT MHOKYJIIOMOM Uil W3y4YeHHUS MPOLECCOB
MaciTabUpOBaHUs B J1aOOPATOPHBIX OMOpeakTopax pa3nu4HbIX THIOB. [To cnocoOy obecneueHus
ra3zo-MaccooOMeHa CyLIECTBYET [Ba OCHOBHBIX KOHCTPYKTHBHbBIE THIIA OHOpPEaKTOpOB - C
MEXaHHYeCKUM M IHEBMAaTHYECKUM MOIBOAOM SHEPIUM IepeMeIluBaHus. BrlpamuBaHue
CYCIIEH3UOHHBIX KYJIBTYD KJIETOK IHOCKOPEH M JKCHBLIEHS B OHMOpeakTopax IpH PEKOPAHBIX
CKOpPOCTSIX ~MEXaHWYEeCKHX MENIaJIOK pa3HBIX THIIOB TO3BOJSUIO IIOJydaTh HAWBBICHIYIO
MPOAYKTUBHOCTH TPOIlecca MPH BBICOKMX KOHIEHTPALUSAX OMOMAcChl IS TIONyYeHHs IEHHBIX
MPOAYKTOB BTOPHYHOTO MeTabonm3Mma. OHAKO TIONBITKA IIPUMEHEHHs OuopeakTopa ¢
MEXaHMYECKUMH MeEIIaJKaMH ISl BBIPAIMBAHUSA KyJBTYpPHl MOYEK TJIaguoiyca OKasajach
6e3ycnemnoii. [Ipocreiimme OnopeakTopbl MHEBMATUYECKOTO THUIIA — KOHHYECKHE OapOOTaKHBIE
MMEIOT MEHBIINI MacCOOOMEHBIH MOTEHLIMA 10 CPABHEHHUIO ¢ OMOPEaKTOpaMu ¢ MEXaHHMYECKHUMHU
MeIllaJKaMd. DTOT TUI OMOPEaKTOPOB MOKET OBITh YCIEIIHO MCIOJIb30BaH B HCCIEIOBAHUAX C
CYCIICH3UOHHBIMU KYJIBTYpaMH KIJIETOK NPH MajbIX KOHLEHTPALMAX OMOMAacchbl U, OCOOCHHO B
pabotax ¢ MOPOSMOPHOTCHHBIMH JIMHHMAMH KYyJbTYp KJIETOK C pasjIM4HbIM  YPOBHEM
arperupoBaHHOCTH.

Bo3MoXHOCTH MacmITaOMpOBaHUS BHIPAIIUBAHMUSA KYJIBTYpHl IIOYEK TJIQAHONyca B
KOHMYECKHX 0apOOTakKHBIX OHMOpeakTopax mccienoBagack HaMu B OTese, BO3TIIABISABIIEMCS WIl.-
kopp. AH CCCP P. I'. Byrenko, Uncturyta ¢dusnonorun pacrernii PAH, mm. K. A. Tummupsizesa,
MockBa. M3ywanm 1Ba peXnMa BBIPANIMBAHHAS — MEPHOJUYECKOTO U 3aKPHITOTO THIIA.
IIponemoHCTpHpOBaHa BO3MOXHOCTH ABYKPATHOTO YBEIWYEHHS IMPOTYKTHBHOCTH MHKPOIYKOBHIL
MIPU HCIOJIB30BAaHUHM OMOpEaKTOpa MO CPABHEHHUIO C aHAJOTMYHBIM IPOLIECCOM BBIPALMBAHHA B
Kobax Ha Kauyanke. BennunHa arperatoB KyJnbTyphl MOYEK B KOHIIE LHUKJIA BBIPAIIUBAHUS B
ouopeakTopax gocturaia 15— 0 mm.

MacmtabupoBaHue BHIpalIUBaHHUS TPO3MOPHOTEHHBIX JIMHUH KyJIbTYp KJIETOK BUHOTpaja ¢
HU3KUM 1— 2 MM M BBICOKMM 2—5 MM YPOBHSMH IHaMETPOB arperaTtoB Tarkke OBIJIO YCHELIHO
OCYIIECTBIICHO B KOHUYECKHX 0apOOTaXHBIX OMOpeakTopax. ITH padoThl ObUIN BBIIOJIHEHBI HAMU B
nmaboparopun n-pa A. Ilepma, LleHTp c.-x uccnemoanmii Bomkanm, beiit [laran, W3pawnib.
KynbruBupoBanre mpoBOAMIA B OTHEMHO-JIOJIMBHOM pEXHME B TE€UYEHHE IIECTH MecsIeB. bpiio
MOKa3aHo, YTO M3YYEHHBIE JHHUW KYJIbTYp KJIETOK OTIMYAIOTCS YPOBHEM POCTa M COXpaHEHHEM
SMOPHOTEHHOI0 TOTEHIHala IMpH JOJTOBPEMEHHOM IIOJyY€HHH 3MOpPHOTEHHOTO MarepHuajia B
O6uopeakTopax.
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The development of submerged culture methods opens up prospects for a significant increase
in the efficiency of plant clonal micropropagation compared to the traditional surface method due to
intensification of growth and regeneration processes in cells, as well as scale-up of the growing
process in bioreactors.

The first stage of such developments is to obtain and study proembryogenic cell lines with a
high regenerative potential. Proembryogenic cell lines are usually obtained and subcultured on agar
medium, a surface culture method. The transition to the submerged cultivation method begins with
the adaptation and optimization of growth and regeneration processes in a liquid nutrient medium
using shake flasks and rollers — the initial stage of scaling up of growing. The stabilized lines of
proembryogenic cell and tissue cultures obtained at this stage serve as an inoculum for studying
scaling up processes in laboratory bioreactors of various types. According to the method of ensuring
gas-mass exchange, two main constructive types of bioreactors are exists — mechanical and pneumatic
supply of agitation energy. Growing suspension cultures of dioscorea and ginseng cells in bioreactors
at record speeds of mechanical stirrers of various types made it possible to obtain the highest
productivity of the process at high concentrations of biomass to obtain valuable products of secondary
metabolism. However, an attempt to use a bioreactor with mechanical agitators to grow gladiolus
buds cultures was unsuccessful. The simplest bioreactors of the pneumatic type - conical bubble ones
- have a lower mass exchange potential compared to bioreactors with mechanical stirrers. This type
of bioreactors can be successfully used in investigations with cell suspension cultures at low biomass
concentrations and, especially, in studies with proembryogenic cell culture lines with different levels
of aggregation.

The possibility of scaling up of cultivation of gladiolus bud cultures in conical bubble
bioreactors was investigated by us in the Department, headed by Prof. R.G. Butenko, Timiryazev
Institute of Plant Physiology, RAS, Moscow. Two regimes of cultivation were studied - periodic and
closed type. The possibility of a two-fold increase in the productivity of microbulbs using the
bioreactor compared to a similar process of growing in shake flasks has been demonstrated. The size
of bud culture aggregates at the end of the growing cycle in the bioreactors reached 15+20 mm.

Scaling up of cultivations of proembryogenic grape cell culture lines with low 1+2 mm and
high 2+5 mm levels of aggregate diameters were also successfully carried out in conical bubble
bioreactors. These works were carried out by us in the Laboratory of Dr. A. Perl at The Volcani
Center, ARO, Beit Dagan, Israel. Cultivation was carried out in a draw-fill regime for six months. It
was shown that the studied cell culture lines differ in the level of growth and preservation of
embryogenic potential during the long-term production of embryogenic material in bioreactors.

Keywords: clonal micropropagation, submerged cultivation, laboratory bioreactors, scaling up
of cultivation, aggregation of cultivated objects.
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