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BuotexHonorus coMmaTU4ecKOro aMOproreHe3a B KyJbType in Vitro B COUeTaHUY ¢ TEHOMHOM ceJieKlueil u
KpUOKOHCepBalueil MpuMeHsIeTCs Ul CO3MaHUsI COPTOBBIX TEHETUIECKH TECTUPOBAHHBIX OBICTPOPACTY-
KX IIaHTanuii (mporpamma Multi-Varietal Forestry MVFE, Park, 2014, 2016, 2018). B uncturyre jeca
nm. CykaueBa CO PAH B 2008 r. BriepBble ObUTa pa3paboTaHa OMOTEXHOJOTUSI COMaTUIECKOTO SMOpHUOreHe3a
IUISL TMCTBEHHMIIBI cubupckoit (Larix sibirica Ledeb.) u moaydeHsl 42 nponudepupyooline KJIeTOUYHbIe JIN-
HUU, COCTOSIIIIME U3 SMOPHOHAIBLHO-CYCIIeH30pHOoI Macchl (DCM). Bo3pacT KJIeTOUHBIX TMHUI JOCTUTAET
13 stet. Mexny KJIeTOYHBIMM JIMHUSIMM Ha0I101a1ach 3HAaYMTeIbHAsI UBMEHYMBOCTD 10 YMCIIY U pa3Mepy IJ10-
OyJISIpDHBIX 3apOJbIlIeit B MPOJIMMEPUPYIONINX SMOPUOTEHHBIX KYJIbTYpaX, CIOCOOHOCTA COMAaTUYECKUX 3a-
pOIBIIIeii cCo3peBaTh U MpopacTaTh. Y pa3HbIX KIETOYHBIX JUHMI Ha 1 T OCM 4uciio Io0yasspHbIX COMaTH-
YecKUX 3apobiiieii Kkoiaeoaerces ot 2040 mo 11103, co3penaet ot 10 mo 1220 3aponpimeii. PereHepaHTHI IIpo-
pacTaloT B pOCTOBOI KaMmepe, U KJIIOHbI OTAETbHBIX KJIETOYHBIX IMHUI YCIIEITHO PACcTyT B TETUIUILIE U ajiee B
MoyBe JieconmMToMHUKa Ha ctauuroHape “Iloropensckuii 6op” NJI CO PAH. [eHoTunMpoBaHue KJIOHOB IO
MMKPOCATEJTTUTHBIM JIOKYCaM IMOKa3aJIo TOJIHYIO MX TeHETUYECKYIO MACHTUYHOCTh KJIETOYHOMN JIMHUM, U3
KOTOPOI OHY OBbUIM MOJIyUYeHBI. Y KIIOHMPOBAHHBIX JI€PEBbEB JIMCTBEHHUIIBI CUOMPCKOI B CEMUJIETHEM BO3-
pacTe Mpou3olilia 3aKjiajka TeHepaTUBHBIX OPraHoB. TakuM 06pa3oM, B HACTOsIIIIee BpeMsi BOBMOXHO OIle-
patuBHOE BHeapeHue nmporpaMmMbl MVF misl rutaHTalilmoHHOTO JiecoBbIpalMBanus B Poccum.

Karoueeswie crosa: comamuueckuii 3M6pM02€H€3, K/AOHbL, NUCMBEHHUUA, COPMOB0E NAAHMAUUOHHOE /n1ecosblpa-
uwueaHue.

DOI: 10.31857/5002411482305011X, EDN: MXZMJS

B xoMMepueckoM Jtecopa3BeieHIN 32 pyOexXoM B
Haugajie XXI B. ObJIO CO31aHO HOBOE ITEPCIIEKTUBHOE
HampasJIeHMEe — COPTOBOE TUIAHTAIIMOHHOE JIECOBBI-
palMBaHue Ha OCHOBe Tporpammbl Multi-Varietal
Forestry (MVF) (Park, 2014). DTa nporpammMa ocHOBa-
Ha Ha TIPUMEHEHUU OWOTEXHOJIOTUM COMATUYECKOTO
SMOpHrOreHe3a B KyJIbType in vitro. CoMaTUIeCKUil M-
opuoreHes3 (CD) — aT0 IepenporpaMMUpOBaHUEe pas3-
BUTHSI BETETATUBHBIX KJIETOK B HAITpaBJeHU MTyTU 3M-
OpuoreHe3a, KOTOPHI SIBISIETCS] YHUKAJIbHBIM (DeHO-
MEHOM B Pa3BUTUU I'OJIOCEMEHHBIX PAaCTeHUM. DTOT
Mpoliecc SIBASIETCS] HAISIAHBIM TTPUMEpPOM TOTHUIIO-
TEHTHOCTH PACTUTEIBHBIX KJIETOK M MOXET OBITh
MPOKOHTPOJIMPOBAH B Ja0OpaTOPHBIX yCIOBUSX. B
OCHOBE METONIOB JIEKUT YHUKaJIbHasi CIIOCOOHOCTh
pacTUTENILHBIX KJIETOK peajJln30BhIBATh IIPU ONpelie-
JIEHHBIX YCJIOBUSIX UMEIOLIIYIOCS Y HUX T€HETUYECKYIO
nH(pOPMALIMIO U JaBaThb HEOrpaHUYEHHOE KoJInve-

" Ucenenosanue BbinmonHeHo 3a cuer rpaHTta Poccuiickoro Ha-
yuHoro ¢onga Ne 22-14-20008 (https://rscf.ru/project/22-14-
20008/) u KpacHosipckoro KpaeBoro ¢oHIa HayKH.

CTBO BBICOKOITPOIYKTUBHBIX, YCTOMYUBBIX K ITaTOTe-
HaM KJIOHMPOBaHHBIX cesgHueB. [IpuMeHeHUe maH-
HOM TEXHOJIOTUU B COYETAaHMUM C KpUOKOHCepBalei
cozmaeT 6a3y I ITOJTyYeHUsI XO3IMCTBEHHO LIEHHBIX
FeHETUYECKU TECTUPOBAHHBIX KJIOHOB M SJIUTHBIX
TEHOTUIIOB, a TaK3Ke ITO3BOJISIET COXPAHUTh T€HETU-
YyeCKHe Pecypchl BUAOB XBOWHBIX Ha TOJTUE TOIbI
(Klimaszewska, Cyr, 2002; Lelu-Walter et al., 2008;
Lelu-Walter, Paques, 2009; Taniguchi et al., 2020;
Peng et al., 2021).

3a mociemHue AECATUICTHSI, Hapsay ¢ MeToaMu
COMATUYECKOro 3MOpHOreHe3a U KPUOKOHCEpPBAlIUH,
YCITCIITHO MUCITOIL3YETCSI TEXHOJIOTMSI TeHOMHOI CeJleK-
uuu (Park et al., 2016; Ding et al., 2018; Lebedeyv et al.,
2020). JlaHHasi TEXHOJIOTMSI HAa OCHOBE COBOKYITHO-
CTH KapTUPOBAaHUsI JTOKYCOB KOJIUYECTBEHHBIX ITPH-
3HAKOB TO3BOJISIET CIIPOTHO3UPOBAThL (DEHOTUIT OT-
nenbpHOoro mHAMBUAA (Goddard, Hayes, 2007). Takum
0o0pa3oM, TeHOMHasl CeJIeKLUs TO3BOIsIeT UACHTU-
GULIMPOBATh 3JIUTHBIE T€HOTUITBI HA OYEHb paHHeil
CTaIuM pa3BUTHUS 0e3 (PEHOTUTITMPOBAHMS Yepes I10-
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JIEBBIE UCITBITAHUS Y TEM CaMbIM 3HAYUTEIBHO CO-
KPaTUTh CPOKM COPTOMCHBITAHMSI B paMKax IIpo-
rpamMm JiecopasBenenus (Park et al., 2016; Wu, 2019;
Lebedev et al., 2020). I[IpuMeHeHIE OMOTEXHOJIOT UM
COMaTUYECKOTO 3MOpHUOTeHe3a MO3BOJIUT ITOJYyYUTh
MAacCCOBBII BBIXOJ KJIOHOB pacTeHUIl ¢ KeaaeMbIMU
CeJICKIIMOHHBIMU ITPU3HAKAMU —BBICOKOITPOIYKTUB-
HBIX, YCTOMYUBBIX K AOMOTUUYECKUM U OMOTUUECKUM
cTpeccaM, B TOM YKCJIE K ITaTOreHaM U BPEAUTEIISIM.

ITpouszBoauTEM MOCANOYHOIO MaTepuasa XBoii-
HBIX pacTeHM, padoTaroniye o 0MOTEXHOJIOTUHY CO-
MaTUYECKOIo 3MOproTreHe3a, NpeacTaBICHbl TOJIbKO
3apyoexkHpIMU KomnaHusamu (Ding et al., 2018; Park
et al., 2018). IImoHepoM B 00JIaCTH BBIpAIIBAHUSI
XBOMHBIX AEPEBbEB, MHTETPUMPOBABIINM B Hayalie
1990-x rr. coMmaTU4YeCKuit SMOpUOreHe3 B CBOIO MPO-
rpaMmy cejieKuum em — eau cusdont (Picea glauca
[Moench] Voss) u enu eBpomneiickoii (Picea abies (L.)
H. Karst.) u pazpadoTtaBimium crpateruto MVEFE, siBiisi-
ercst komrtanust JD Irving Limited (JDI) B Caccekce
(Kanana, mtat CeBepHast KaposanHa) B coTpymHuYe-
cTtBe ¢ KaHaaCK1UM LIEeHTPOM JAPEBECHOTO BOJOKHA —
noapasaejieHueM MUHHUCTEPCTBA HPUPOOHBIX pe-
cypcoB Kananmer. Jlabopatopuss MHpOBOro Kiacca
Maritime Innovation Limited (mogpaznenenue JDI)
MPOU3BOAUT B rox nopstaka 600 ThiCSY COPTOBBIX Ie-
peBbeB ImocpeacTsoM CD s ncronb3oBanusg B MVF
(Park et al., 2018).

B 2011 romy mopryranbckas kommanus KLON
(Innovative Technologies from Cloning) B oTBeT Ha
COBPEMEHHbIE 9KOHOMNYECKME BbI3OBbI, & TAKXKE W3-
3a HEOOXOIMMOCTH TOIAepKaHUsI OMOpa3HOOOpa3us
3aMycTu/ia UCCea0BaTeIbCKM MPOeKT, HalpaBjieH-
HbIA HA BOCCTaHOBJIEHUE, YIYYIIEHUE U COXpaHEHUE
9JIMTHBIX TEHOTUIOB TPOIMUYECKOU cocHbI (Pinus
tropicalis), OTOOpaHHBIX IO IIPU3HAKAM OBICTPOIO PO-
CcTa U MPOAYKTUBHOCTU. [Ipy 3TOM MJIsSI CEIbCKOXO-
3SIMCTBEHHOIO CeKTopa ObUIN pa3paboTaHbl METOI-
KU MUKPOPa3MHOXEHMS JJIs1 KJIOHUPOBAHUSI TeHO-
TUIIOB IUTOAOBBIX BUAOB CJIUBEI (Prunus spp.), MaCIIMHBI
(Olea spp.), ducramku (Pistacia spp.) u opexa (Jug-
lans spp.), OTOOpaHHBIX IO UX MPU3HAKAM YCTOHIMBO-
CTH/TOJIEPAHTHOCTH K OMOTUYECKUM 1/MJIN a0NOTHYE-
ckuM (paxktopam (Pereira et al., 2018).

B Tom xe 2011 r. Ha 6a3e MHCTUTYTA TIPUPOIHBIX
pecypcoB @unnsuauu (LUKE) B corpynHuuecTBe ¢
ATeHTCTBOM O€30ITaCHOCTU IpOomoBoOJbCcTBUSA Evira
OBLI 3aIlyllieH IPOEKT 110 BHEAPEHUIO OMOTEXHOJIO-
F'MM COMATMYECKOro 3MOpUOTeHe3a eau eBpoIleii-
ckoii. [lepBas maptust matepuana CD ObLIa 3aperu-
CTpUpPOBaHa B KaYeCTBEe MaTepuasia sl IECOBOCCTa-
HoBJieHus1 B 2017 1. 1 pa3peliieHa K IpOMBILILIEHHOMY
npousBonacTBy (Aronen et al., 2018).

XonguHroBast komitaHusi Swelree Technologies
(IIIBenust) 3aHMMAaeTCs CeIeKIUel, OMOTeXHOIOT s~
MU Pa3MHOXEHHS 4Yepe3 COMaTUYCCKUIA aMOpurore-
HEe3 U KJIOHUPOBAHUEM TOIOJEH 3JIUTHBIX COPTOB
(Hertzberg, 2011).
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Kommaamsa ArborGen Inc., corpynanyaromas co
Scion, 6a3upyercs B CIIIA, ABctpanuu, bpa3unuu u
Hosoii 3emanmun. Dta KomnaHus uMeeT 14 KomMmep-
YEeCKUX MMMTOMHUKOB, BBIPAIIUBAIOIINX YCOBEPIIIEH-
CTBOBAHHBIE C TIOMOIIBIO MTePEIOBbIX TEXHOJOTUI Te-
HETUYECKHM TECTUPOBAHHEIC CaXXKCHIIBI IEPEBLEB C
VIY4YIIEHHBIMA TeMIIAMHM pPOCTa, YPOXKAMHOCTHIO,
CTPECCOYCTOMYMBOCTBIO, YCTOMYMBOCTBIO K 0O0JIe3-
HSM U KaYECTBEHHOM APEBECUHOMN COCHBI JIaaHHOM
(Pinus taeda), cocHbl nyuucrour (Pinus radiata) n
JucTBeHHbIX BUIoB (Ding et al., 2018; Merkle, 2018).

Kommnanus Forest Genetics Ltd, ucnosin3yst 61o-
TEXHOJOTHUIO COMAaTUYECKOTO BSMOpHoreHe3a, IIO-
CTaBJISIET JIYYIIIE€ COpPTa BBICOKOIO T'€HETHMYECKOIO
KayecTBa COCHBI JIYYUMCTOM JJISI JIECHBIX TUIAHTALIAA
Hosoit 3enanauu u ABctpanuu. Forest Genetics Ltd
n ArborGen New Zealand exXeromHo MpOW3BOIST
okoJjio 50000 comMmaTUYEeCKUX CaXKEHIIEB COCHBI JIy9r-
croii (Bonga, 2015). lepeBbst 001a0a10T BBICOKMMU
MoKa3aTeJIsIMU pOCTa, KauyeCTBa IPEBECUHBI U YCTOM -
YUBOCTU K Oosie3HsiM. OOpaslbl TKaHEel TecTupye-
MBIX COPTOB KPMOKOHCEPBUPYIOT (CKUAKHIA a30T).

Crnoco6bl MUKPOKJIOHAJIbHOTO Pa3MHOXEHUS OT-
JIEJIbHBIX BUIOB XBOMHBIX Y€pPe3 COMAaTUUYECKUI IM-
OpuoTeHe3 Havyalu UPOKO MCMOAb30BaThCs B ApY-
TMX CTpaHax MUpa, B TIEpBYIO odyepenb Bo OpaHInu,
I'epmanuu, Benukobpurtanuu, MpaaHauu, cTpaHax
Jlatunckoit AMepuku n CkanguHaBumn, Kurae (Kli-
maszewska et al., 2016).

B Poccuu B Hauane XXI B. B MHCTUTYTE JIeca UM.
B.H. CykaueBa CO PAH 6bL1u HayaThl 3KCIEPUMEH -
TaJlbHble PA0OTHI MO KYJIbTUBUPOBAHUIO XBOMHBIX B
KyneType in vitro. B 2008 1. BiepBbIe OBLIN ITOJTYYSHBI
OMOPUOTEHHbIE KYJIbTYPbl JIMCTBEHHULbI CUOUP-
CKOM, KOTOpbIE CTAOMJILHO MPOAYLIMPOBAJIUM COMATH -
yeckue 3apoabimu (Tretyakova, Barsukova, 2012). B
HacTosiee BpeMsl Kojulekuus WMHcTuTyTa Jieca
BKJIIO9aeT 42 IJIUTEIbHO IPpONUpEepUupyIonue M-
OpUOTEHHBIE KJIETOYHbIC JTUHUU JIUCTBEHHUIIbI CU-
OUpCKOIi, KOTOpble B TeUYeHUE TpUHAALATU JIeT
MacCcoBO TIPOAYLMPYIOT COMaTUYECKUE 3apOJbIIIn
(mo 11103 moOynsIpHBIX 3apOoabIlIeii HA 1 T CHIpOro
Beca SMOPUOHAJIbHO-CYCIIeH30pHOI Macchl (DCM))
(Tretyakova, Park, 2018), 4 KJ1€TOUHBIX IMHUUA COCHEI
ctnanukoBoit (Pinus pumila) (Tretyakova, Shuvaeyv,
2018), 3 KJIeTOUYHBIX JUHUU enu cubupckoit (Tretya-
kova et al., 2021). Mi3dyuyeHO BIMsIHUE NEOTUIOB pac-
TUTEABHOTO MPOUCXOXISHUS 1 TpUOOB poaa Tricho-
derma Ha VTHULIMALIMIO U POCT SMOPUOTEHHBIX KYJIb-
Typ (Tretyakova et al., 2018, 2020).

B naHHOi1 cTaThe IPUBOISITCS PE3YAbTAThI UCCIIC-
JIOBaHUi1, BHITIOJIHEHHBIX IO TEXHOJIOTUM COMaTU4e-
CKOro 3MOpHoOreHe3a JUCTBEHHUIIbLI CUOUPCKOI B
Mucturyre meca ¢ 2008 mo 2022 rr. PaccmaTpuBaeTtcst
BO3MOXHOCTb MCIIOJIb30BaHUS pa3pabOTaHHOM Tex-
HOJIOTUU JJIsI TUNTAHTALIMOHHOTO BhIPAIIUBAHUS JIUCT-
BEHHUYHBIX JiecoB B Poccum.
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OBBEKTbI U METOAMKA

B xauecTBe 0OBEKTOB ObIJIU B3SIThI 1€PEBbSI JTUCT-
BEHHMIIbI CUOMPCKOI, MMpor3pacTamllue B IeHapa-
pun HWucrturyra Jleca CO PAH (KpacHospck,
55°59°09” N 92°45°53” E) 1 eCTeCTBEHHOM IPEBOCTOE
Pecniyonuku Xakacuu (Boauzu ODI1 “YepHoe o3e-
po” WUJI CO PAH, 54°68'67” N, 89°42'78” E). Ko-
JIEKUIMS TIpoJin(epupyoimnx 3MOPUOTEHHBIX KYJb-
Typ (OK) NUCTBEeHHUIIBI CUOMPCKON COCTOUT W3
42 xnerouHbIx TuHuii (KJI), mosmy4eHHbIX HAMU B pa3-
Hele ronbl (2008—2019) ot Tpex reHoTUIIOB NeNe A4,
10 1 1(35) B pesysbTaTe CBOOOIHOTO M KOHTPOJIMPYE-
Moro omnbuieHUs. JepeBbsi-goHopbl NeNe A4 u 1(35)
HE MMeJIM BHEIIHUX MPU3HAKOB MOBPEXAeHUS (Tas-
JIOB) MX JIMCTBEHHUYHOM moukoBoi rayuiuueit (Tpe-
ThsIKOBa U Ap., 2006; Tretiakova, 2013).

Hnoykyus smMOpuoHanbHO-cycneH30pHOU MAaccol

s “THULIMAMM COMaTUYECKOro 3MOpHUOoreHes3a
W3 3UTOTHYECKUX 3aPOIBIIICHT TNCTBEHHUIIBI CUOHUP-
CKOM UCIIONIb30BaHa 6a3oBas cpema AU (mateHT PO
Ne 2456344, TpetbsikoBa, 2012). Cpeabl JOMOIHSIIN
Mme3onHo3uToM — 100 mr/n (Sigma-Aldrich, CIIA),
ruapoan3aTroM KazenmHa — 1000 mr/n (Sigma-Aldrich,
CHLIA), caxapo3zoii 30 r/nm (3AO “OmcKpeakTuB”,
Poccus) u arapom — 7 r/1 (Sigma-Aldrich, CIIIA).
VYpoBeHB peryasaTopoB pocTa COCTAaBWII: 2.4-TUXI0Op-
¢deHokcuyKcycHoit Kuciotsl (2.4-J1) — 2 mr/n (Sigma-
Aldrich, CIIIA) u 6-6eH30amuHonypuHa (6-BAIT) —
0.5—1 wmr/n (Sigma-Aldrich, CIIIA). IlomydyeHHBIE
KYJIBTYPbI CyOKYJbTUBUPOBAIN Ha CBEXUE MUTATEIIb-
HEIe cpenbl IS Iponudepanuu yepe3 30 cyTok.

Iponrugpepayus smopuoHarbHO-CycneH30pPHOU Macchl

st nmponudepanuu DCM Oblia MpuMeHeHa 0a-
3oBas cpena AU (pH 5.8 no aBTOK/I1aBUpOBaHMSs), CO-
nepxamas 2.4-J1 (2 mr/i), 6-BAIT (0.5 Mr/n) u caxa-
po3y (20 r/m). Pexxym aBTOKJIaBUPOBAHUSI TUTATEIb-
HbIX cpen: 121°C B teuenue 20 muH (Gupta, Durzan,
1985; MacKay et al., 2006; Gamborg, Phillips, 1995).
B oxytaxxneHHbIe MUTATEIbHBIE Cpelbl MOCIE aBTO-
KJIaBUpOBaHUsl N00aBisiiv L-TayTaMuMH B KOHIIEH-
tpauuu 300—500 mr/n (Sigma-Aldrich, CIIIA) u B
KayecTBe aHTUOKCUIAHTA AaCKOPOMHOBYIO KUCIOTY —
300—400 mr/n (Sigma-Aldrich, CIIIA) meTomoMm xo-
JIONHOM CTepUIM3allK C UCMIOIb30BaHEM OaKTepU-
anbHbIX puibTpoB (TPP, IlIBeiiiapus, paamep nop
0.22 MxM). YcioBus KyJIbTMBUPOBAHUSI: TEMHOTA,
temneparypa 24 + 1°C. CyOKyJbTUBUpPOBaHME Ha
CBEXMe TTUTATeJIbHbIC CPEllbl OCYIIECTBISIN KaxKable
14 cyT.

CospesaHue comamuueckux 3apooviuleli

DKCIIEPUMEHThI 110 CO3PEBAHUIO COMATUYECKUX
3apOoJblileil MPOBOAMIN HA KJIETOUYHBIX TUHUSX, MO-
JIY4EHHBIX OT MaTepUHCKOro nepesa Ne A4, nmpous-

pacTtaroiero B geHapapuu Mucturyra neca. Indde-
PEHILIMPOBKA U CO3pEBaHUE COMATUYECKUX 3apPOJIbl-
IICi IIPOMUCXOOUT B ABa 3Tara. s rmpenco3peBaHusI
coMaTIecK1x 3aponpiieit DCM cyOKyITbTUBUPOBAIIA
Ha nuTaTenbHylo cpeny AU 6e3 TopMOHOB, TOMOTHEH-
Hyto Me3orHo3uToM — 100 mr/n, caxaposoit — 30 1/,
akTUBUpOBaHHBLIM yriieMm 10 r/i1. anee mist co3peBa-
HHUS COMaTHYECKMX 3aponbllieit Kycoukun IDCM
nepeHocwIn Ha cpeny AW, comepxKailylo caxaposy
(40 r/;m), abcun3zoyio kucnory (ABK) (32 mr/n), uH-
nomvnmacistayto kuciaory (MMK) (0.2 mMr/n) v no-
matwieHrKons (ITAT 8000) (10%). B kadecTse
XKEeIUPYIoLIero areHra ucroab3oBanu Gelrite (4 r/m).
B oxmaxneHHyI0 MUTaTEIbHYIO Cpeay IOocCje aBTO-
KJIaBUPOBaHUSI T00aBIISUIN perysisiTopbl pocta (AbK n
MMK), a takke L-mmyramus (500 Mr/J1) 1 acCKOpOMHO-
By10 Kuciaory (400 mMr/j1) MEeTOIOM XOJIOOHO# CcTepu-
JIM3AlUM C UCTIOJb30BaHEM OaKTepUaTbHBIX (hUIb-
tpoB (TPP, IlBeitnapus, pazmep mop 0.22 MKM).
KynsruBrpoBaHME Ha 3Tamax MOpPeaco3peBaHUsS U
CO3pEBaHMs OCYILIECTBIISUIA B TEMHOTE IIPY TEMIIepa-
Type 24 £ 1°C.

Ilpopawusanue u adanmayus pecenepanmos

Co3speBlIne cOMaTUYECKUE 3apOIbIIIN AJIsl TPO-
pacTaHus MepeHOCUIN Ha 0a30Bylo cpeny »AN, no-
MOJIHEHHYI0 aKTMBUPOBAHHBIM yrjieMm (2 1/7), CBO-
OOHYIO OT PACTUTENbHBIX PETYJISITOPOB POCTA, B KO-
TOpoOit B 2 pa3a CHUXXAJM KOHLIEHTPALIUIO MUKPO-,
MaKpO3JIEMEHTOB U XeJie3a, UCKITIoYaad UCTOYHUKU
OpPraHMYeCcKoOro a30Ta U BATAMUHOB, a TAKXKE YMEHb-
ajiv coaepkaHue caxapossl 10 10 r/in. CoaepxkaHue
xenupymwolero areHta Gellan gum (Sigma-Aldrich,
CIIA) — 4 r/n. IlpopacTtaHue HPOUCXOOWUIO IIPU
HU3KOI CBETOBOM MHTEHCMBHOCTU (20 mmol m-2 3-1)
U 1ipu Temneparype 24 + 1°C B TeueHue 5—8 Henelb
JI0 DOCTIVDKEHMSI KOPHEM JUIMHBL 1—2 cM. 3aTeM pere-
HEPaHTbl TIEPEHOCWUJIM B CTEPWIbHBbIE TTOYBEHHbIE
yciaoBus: Tiecok/Topd/Bepmukynut (1/1/1). Ilpu
YKOPEHEHNU PEreHepaHTOB ISl TOJUBA UCIOJIb30-
BaJIu MUHeEpaabHyI0 0a3y cpenbl AW (Makpo- U MUK-
pPOBJIEMEHTHI), pa30aBICHHYIO BYETBEPO. ATATITAIINIO K
YCJIOBUSIM TIOHUXKEHHOM BJIAXXHOCTU U HECTEPUIIbHBIM
YCJIOBUSIM TIPOBOAWJIM B YCJIOBUSIX KJIMMaTOKaMephl,
MPUOTKPBIBAsi COCY/bl, YBeJMUMBAsI IOCTETIEHHO Bpe-
Ms. AanTUPOBaHHbIE PACTEHUsSI-PETeHEPAHThI BbICa-
XKUBAIM B YCJIOBUS TEIUIMIIBI 3KCIIEPUMEHTAIBHOIO
xo3siictBa “Iloropenbckuii 6op” MHcTUTyTa Jieca
CO PAH. ExxeromHo mo oKOHYaHWM BeTeTallny IIpo-
BOJIWJIA U3MEPEHUS BbICOThI KJIOHOB.

AHaJIM3bl UMMYHOTHCTOXUMMWYECKOM JIOKaIMN3a-
I TOPMOHOB B KJIETKAX ¥ KOJIMIECTBEHHOTO COIep-
JKaHUSI DHAOTEHHBIX TOPMOHOB MOAPOOHO OINMUCAHBI
HaMU B cTaThsx Tretyakova et al., 2019, 2021. Mukpo-
CaTeJUTUTHBIN aHaIn3 SMOPUOTEHHBIX KYJIBTYp IO
NIeBSITH JIOKycaM U3JIOKEH B cTaThe Tretyakova et al.,
2016, nuroreHeTu4YeckKuili aHaim3 — B cratbe Go-
ryachkina et al., 2018.

JIECOBEAEHUE

Nes 2023



PASMHOXXEHUWE JUCTBEHHULIBI CUBUPCKOM 529

Cmamucmuueckuil aHaiu3

CTaTUCTUYECKUI aHAIN3 TIPOBOIMIN C MCTIONb-
30BaHMEM CTaHAApTHBIX MeToauk (Cunenen, 2012) ¢
noMotiplo Microsoft Excel (Microsoft Corporation,
CIIA) u Statistica 6.0 (Tulsa Scientific, CLLIA). dus
KaxJoro CcpeaHero apudMeTUdecKoro 3HayeHUs
OIpeAesIvu CTaHIAPTHYIO O1IMOKY (X mM) Ha ypoB-
He 3HauumocTu 0.05.

PE3YJIBTATBI U OBCYXIAEHHME
buomexnonoeus comamuueckoeo smopuoeenesa

BbuortexHomorust B KynbType in vitro yepe3 coMmaTh-
YeCKUil SMOpHOreHe3 XBOMHBIX BKJIIOYAET IISITh 3Ta-
OB pa3BUTHUS: MTHULIMALINIO, IIPoarepanuio, Co3pe-
BaHUE, MIPOpaCTaHUE U CTAIUU TEIUIMYHON KYJIbTYpPhI
C Pa3INYHOM CTEMEHBIO yCcIieXa Ha KaXIoM 3Tarie.

IlepBBbIM IpM3HAKOM MHUILIMALIMYA SMOPHUOTeHHOM
KynbTypbl (OK) y TMCTBEHHUIIBI SIBISIETCS YIIUHE-
HUe, HoJsIpu3alusi 1 HepaBHOMEPHOE JIeJICHUE CO-
MaTUYECKUX KJIETOK, a Takxke Jokanu3auusa MYK Ha
OIHOM KOHIIE YIJMHEHHON KieTKu. Hanee popmm-
pyeTcsi XOpolllo pa3BuTass 3MOpUOreHHasl TKaHb,
npenctaBiecHHass DCM, B KOTOpOil MAET aKTUBHOE
oOpa3oBaHMe TIIOOYIISIPHBIX COMAaTUUYECKUX 3aPOIbI-

JIJECOBEAEHUE

Ne5 2023

= 4 SR W " - Nt

Puc. 1. KiieTouHbIe KyIbTYphl JUCTBEHHUIIBI CUOUPCKOIL: (a) 9MOPHOHATIBLHO-CyCIeH30pHast Macca; (6) 1o0yJIsipHbIe coMa-
TUYECKUE 3apOAbIIIN; (B) HEOMOPUOTEHHBIN KaJUTyC, (T) TUCTOJOTUSI HEAMOPUOTEeHHOTO KaJlTyca.

1Ieit yepes3 KIMBax, MMOYKooOpa3oBaHUE CyCIIeH30pa
U pacuieruieHue kjetok cycrieHzopa (Tretyakova,
Park, 2018). B npotuBomnonoxuocts DK (puc. 1a, 16),
HeaMmOpuoreHHbIe Katychl (HOK) cocTosT u3 nzo-
IUaMETPUUECKUX, aKTUBHO [JEJSIIUXCSI KIETOK
(puc. 1B, Ir).

MccnenpoBanust pereHepallMOHHON CIIOCOOHOCTH
KJIETOUHBIX JIMHUMN JTUCTBEHHUIIBI CUOMPCKON TTOKa-
3a]Id 3HAYUTEIbHYIO BapuabebHOCTh MO peaau3a-
MM X PETTPOOYKTUBHOTO MIOTeHIIaIa. PaHee HaMu
ob110 otMeueHo (Tretyakova et al., 2016), yTo Mexay
KJIETOUHBIMY JIMHUSIMU Ha0I01aJ1ach 3HAYNUTEIbHAS
W3MEHUYMBOCTE 10 YMCITY U pa3Mepy IOOYIISIPHBIX 3a-
ponbieii B MOpoaudepUpyroniix 3MOPUOTeHHBIX
KyJIbTypax, CTOCOOHOCTU COMaTUYECKUX 3apObIlIeit
CO3pEBaTh U IIPOPACTaTh. Y MPOIr(hEePUPYIOLINX IM-
OPUOTECHHBIX KYJBTYP YHUCJIO TJOOYISIPHBIX COMATH-
YeCKMX 3apoblieii Konebamochk ot 2180 mo 11103 Ha
1 T ceiporo Beca DCM, pazMmepsl IIOOY/I 3apOIbIIlia
oT 90 MKM 110 282 MKM y pa3HbIX KJIETOUHBIX JUHU
(Tretyakova et al., 2016).

Co3speBaHue 1 MpopacTaHWe COMaTUUECKUX 3apO-
NIbIIIEN TIPOUCXOIUIIO Y OTAEIbHBIX 9MOPUOTEHHBIX
KJIETOYHBIX JTUHUU (Tabma. 1). B aTux n1uHUSIX pa3Bu-
BaJIUCh KPYMHbBIE TNIOOYISIpHbIE 3apOIbIIIN, KOTOPbIE
OBUTM CTAOMIBHBIMU II0 TIPOAYKTUBHOCTH ODCM,
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Tab6muna 1. [TpoayKTUBHOCTbh SMOPHUOTEHHbBIX KJIETOUHBIX
JIMHU# TUCTBEHHUIIBI CUOMPCKOM, TTOJYyYeHHBIX OT Aepe-
Ba-moHopa A4

Yuc1o 3pesbiX COMaTUIECKIX

Kierounas Ton N

- HoTyaeHus! 3apopliiieii Ha 1 T ceiporo

Beca OCM, it

K14 2009 1221 + 138"
KIJI5 2009 02
KJI6 2011 13 + 30
KJI107 2013 10 + 2°
KJI12 2015 120 + 127
KJ116.28 2016 EnvHuYHbBIE 3apOIBILIT
KJ17.7 2017 110 + 557
KJ118.3 2018 EnvHUYHBIE 3apOABIIIN

* OnucaHue KJIETOYHBIX IMHUIA IPUBENEHO B CTaThe TPEThIKO-
BOIi 1 ap., 2016.

** CpenHue 3HAYCHUS B CTOJIOLE, OTMEUCHHBIE pa3HBIMU OyKBa-
MU, TOCTOBEpHO pasinnyarTcs rmpu p < 0.05.

IUIOMAHOCTHU, UMEJTH C1a0yI0 N3MEHYUBOCTD IO MUK-
pocateuTHBEIM JTIoKycam (Tretyakova et al., 2016).
Ha craguu co3peBaHus 3apOAbIlIM 3aBeplIaid M-
OpMoOrecHe3 1 gajiee IIpopacTalu.

IIpuroToBiaeHme 1adb0paTOPHOTO 0Opa3a pacrTe-
HUI-pereHepaHTOB JIMCTBEHHUIIbI CHMOUPCKON U3
OCM, TOTOBBIX IJIs1 BHICAAKU B TEIUIMILY, 3aHUMAET
4—9 mec.: 1 aTan — MHULIMALIMS SMOPMOTEHHBIX KaJl-
JaycoB nnponoskaercs 30—45 cyt (cpenqa AU ¢ 2.4-J1 u
6-BAIl); 2 — atan nponmdepanuu umaet ot 1—2 mec.,
Y OTAENbHBIX KJIETOYHBIX IMHUM CITOCOOHOCTH K MPO-
Judepaunu coxpaHsiercs yxe 14 1 6oJiee JieT pu pe-
TyJISIpHOM CyOKyabTuBUpoBaHuU (cpena AW ¢ 2.4-11 u
6-BAIl) (puc. 1a); 3 aTan — co3peBaHre COMATUIECKUX
3apozpiieii B reueHune 20—60 nueii (cpena AU ¢ ABK n
MNMK) (puc. 2a), 4 aTann — npopacTaHre COMaTUIECKIX
3apombiieil 3annMaeT 5—8 Hedenb (cpema %AW 06e3
TOPMOHOB ¥ BUTAaMUHOB) (puc. 20), 5 aTarn — aganTa-
1IMS1 MPOPOCTKOB B CTEPUJIbHOI MOYBE B YCIOBUSIX
pPOCTOBOI1 KaMephl B TeueHue 3 mec. (puc. 2B, 21).

PacTenus-pereHepaHThl, pacTyllIue B TOPIIOYKaX
U TOCTUTIINE BBICOTHI 2—3 CM, MMEIOIINE XOPOIIO
Pa3BUTbII KOPEHb U CEMSIIOIMN, TOTOBHI [IJIsl BEICAIKU
B TeIIMLy. B Tenuuiie KJIOHBI BblIEPKMBaIOT 1 rom,
MOIBEPralT PeryIsipHoMYy yxony (IoJIuB 1 60pbba ¢
COpPHSIKaMU), TIOCJIE YETO BHICAXKUBAIOT B ITOYBY JIECO-
MATOMHUKA (pucC. 21).

TpexneTHre KJIIOHBI ObUIA BEICAXKCHBI B ITIOYBY JIE-
conutoMHUKa 3/x “Iloropenbckuit 60p” (KpacHo-
SIpcKuii Kpait). [eHoTunupoBaHue Mo AEBSITU MUK-
pOCaTeUIUTHBIM JIOKycaM naepeBa-moHopa, KJI6 u
MSITHAAATU KJIOHMPOBAHHBIX IEPEBbEB IOKA3ajo,
YTO TOJBKO aBa Jiokyca bcLK235 u UAKLIy6 6Gbutn
TreTepO3UTOTHBIMU Y MaTepUHCKOTO nepeBa Noe A4, B
TO BpeMst Kak KJI6 11 KJIOHBI, MOJTydYeHHBIE OT 3TOM KJTe-

TOYHOI JINHUM,, OKA3aJIMCh TOMO3UTOTAMU C OTHUM aJl-
JieJieM, UICHTUYHBIM MaTepuHCKOMY reHoTuity. Io jio-
kycam bcLK056, bcLLK066, bcl. K224, bclLK232,
bcLLK260, UBCLXtet 1-22 y xkitoHoB u KJ16 HabJ10-
Jlajiach MOJIHASI UIEHTUYHOCTh TEHOTUITY IepeBa-I10-
Hopa No A4 (TperbsikoBa u np., 2022). [1pu sTtom
KJIOHBI TTOJTHOCTBIO maeHTUYHBI KJI6, 13 KoTopoii
OHM ObLIU TToyYeHbI. KJIOHBI TMCTBEHHUIIBI CUOUP-
CKOM XapaKTepU3YyIOTCsI NHTEHCUBHBIM POCTOM, BbI-
coTa CEeMWIETHMX KJIOHOB gocturia 200+ 16 cm
(puc. 3, 4a). Ilokazarenu ux pocTa NpPeBHILAIN B
1.4 paza nepeBbsl, MOJyYeHHbIE U3 CeMsIH (puc. 3).
JepeBbst He UMENIM BHEIITHUX IPU3HAKOB MOBPEKIC-
HUST TMCTBEHHUYHOM IMOYKOBOI rayuiuieii. B cemu-
JIETHEM BO3pacTe y KJIIOHMPOBAHHBIX IEPEBLEB IO-
SIBUJIMCh TE€HEPATHUBHBIC OpraHbl (MUKPO- U Mera-
ctpobubl) (puc. 40, 4B), KOTOpble pa3BUJIUCh B
rnocjieaytoluii BeceHHe-JIeTHUI nepuon (puc. 4r). B
BOCBMMJICTHEM BO3pacTe KJIOHBI C(hOPMUPOBAIIH Ce-
MeHa (puc. 41).

ITponyKTUBHOCTH MPUMEHSIEMOI OMOTEXHOJIOTHM:

* 9KCIUIAHT — KyCOYeK paCTUTEIbHOI TKaHU pa3-
MepoMm 2—4 MM;

* BeC SMOpHMOreHHOM KyIbTyphl (DCM) 3a 1 romg —
550—3300 t;

* YKCJIO DIOOYJISIPHBIX 3apoJbiiieit B 1 r aMOpuo-
reHHoi KyabpTypsl — 2040—11103 1T, ;

* YICJIO 3peiibIX 3aponpiiieii 7o 1220 mT. Ha 1 r 9M-
OpHOTreHHOM KYyJIbTYpbl Y BBICOKONTPOXYKTUBHOM KJI.

Takum o06pa3zoM, HaMHU BIIepBbIC ObLIN MOJTYYSHbI
KJIOHMPOBaHHbIE AE€PEBbs JIMCTBEHHUIIBI CUOMPCKO
Ha OCHOBaHWU MPUMEHEHUs] OMOTEXHOJIOTUMU COMa-
TUYECKOTO SMOpUOTeHe3a.

MoXXHO TpeACTaBUTh, YTO MPU CO3AAHWM IJIaHTa-
LIMOHHOTO JIECOBBIpAIIMBAaHUSI 4Yepe3 IMporpamMmmy
MVF MoxxeT BO3HUKHYTh Ipo0djieMa ¢ OMOpa3HO00-
pa3uem, T.K. BO3HUKAET y3Kas reHeThuecKast U3MeH-
YyuBOCTb. [lociienHsIsT MOXeT MPUBECTU K OOJbIIei
YS3BUMOCTU PACTEeHUi1, K 0OJIE3HSIM U TIOBPEXKIESHUIO
HAceKOMbIMM, YEM IUIAHTALIMiA, TTOJyYEHHBIX C MO-
Molbio ceMstH. OgHako riporpamma MVF nMeer psin
MPEUMYIIECTB, T.K. OHa BKJIIOYaeT copTa, YCTONYM-
Bble K OOJIE3HSIM U BPEIUTEJISIM C OMHOBPEMEHHbBIM
yIIydiieHeM XO3sSiCTBEHHBIX Mpu3HaKoB. [To MHe-
Huto Ilak (Park et al., 2014), yem Oonblie nepeBbEB
(cemeii) ygactByeT B mporpamme MVF, tem Huxe
PUCK, KOTOPbIil MOXET MPUBECTU K AUCOaTaHCUPOB-
K€ reHeTUYEeCKOro pa3HooOpasus. YUueHble B 1IEJI0M
cxondaTcst BoO MHeHUH, 4TO 10—20 copTOBBIX IepEBbEB
JIOCTATOYHO JJIS1 3alIUThl OMOpa3zHOOOpasusi, YTOOBI
obecneunth IpenMmylnectBa MVFE (Libby, 1982;
Hiihn, 1987; Zobel, 1993; Namroud, et al., 2012). Ta-
KOl MOPOT rapaHTUPYET COXpaHEeHUE ajliesieii ¢ Tmo-
MyJISIOHHOM YacToToit 10% u Gojee, KOTOpEIE OT-
BEYAIOT 32 OOJIBIIYIO YACTh FTEHETUUECKOM TUCTIEPCUU
KOJIMYECTBEHHBIX Mpu3HakoB. JIunarpeH (Lindgren,
1993) cuutaet: (1) ecnu BuA NMpuUMeHsIeTCs sl KO-
POTKOM poTalMu, TO MOXET ObITb HCIIOJb30BaHO
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Puc. 2. [IpurorosneHue 1aboparopHOro odopasia pacTeHU-pereHepaHTOB JIMCTBEHHULIBI CUOUPCKOIL: (a) co3peBaHUe coMa-
TUYECKUX 3apombllieii; (0) pereHepauus Ha cpene »AHW; (B, r) amantauus IpOpOCTKOB B CTEPUIbHOM MOYBE; (1) KJIOH A0 Ie-

PEHOCA B ITOYBY JICCOITMTOMHMKA.

MEHbIIIEE YUCIIO COPTOB, MOCKOJbKY MOTEHIIMAJb-
HBIIi pUCK HEBENMUK; (2) MEHbIIIee YUCIO TEHOTUIIOB
pUeMJIeMO, €CJIM yIIpaBJieHUe TIJIaHTalUsIMU BKJIIO-
qaeT 00pb0y ¢ BpeauTessmu; (3) yem OoJiee u3BeCTeH
“copt”, TeM OoJjiee MpUEMJIEMO €ro IIUPOKOEe MC-
nonb3oBaHue. [locamka cCOpTOB MOXET OCYILECTB-
JISITbCSI COPTOBBIMU OJIOKAMU WJIM CIyYallHbIMU CMe-
CSIMM, HECMOTpPSI Ha TO, UTO OHU TaKXe MOTYT OBITh
MpUMEHEHbl B CMEIIaHHBIX CcXeMaxX IIaHTaluu
(Lindgren, 1993).

B BocTounoit Kaname mcrionb3yercst moaxom, Ha-
3bpIBaeMbIii “2KenaeMblil BRIMTPHILI U pa3HOOOpa3ue”
(“Desired gain and diversity”) (Park et al., 2016).
MVF moxeTt obecriednTsb ropa3no OONBITN TeHETH -
YEeCKMUI BBIUTPBHIII, YeM CeJIEKIIUSI Yyepe3 CeMeHHOoe
pa3sMHoOXeHue, T.K. (1) mpu MoJIOBOM pa3MHOXEHUU
BO3HUMKAET OOJIbIIION MPOLEHT CAMOOITbUIEHHBIX Ce-
MsTH; (2) penpoOayKTUBHBIN LIMKJI Y XBOUHBIX (0CO-
OEHHO COCeH) 3aHUMAaeT IJIUTENIbHbIN OTPEe30K Bpe-
MeHH (0osee AByX JieT); (3) 4acTO BO3HUKAIOT HEYpPO-
>XaliHble ToIbl M (POPMUPYIOTCSI HEKauyeCTBEHHBIC
ceMeHa; (5) ceMeHa MoBpeXIalTCsl KOHOOMOHTaMMU.

OCHOBHBIM TTPEUMYIIIECTBOM COMAaTUYECKOTO SM-
OpuoreHes3a Kak CTpaTeErMy BEreTaTMBHOTO pPa3MHO-
JIJECOBEAEHUE
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KEHUST XBOMHBIX BUAOB (IO CPAaBHEHUIO C MOJOBBIM
pa3sMHOXEHUEM ) SIBJISICTCSI BLICOKASI IIpoJindepaTuB-
Hasi aKTUBHOCTh 3MOpPMOTEHHOM KYIBLTYPHI in Vitro,
KOTOpasi MOXET IOAACPKMBATLCSI B TCYECHHE IJIM-
TEJILHOTO MeproJa BpeMeHH IMyTeM CYOKYJIbLTHUBApO-
BaHMs Wiu KpuokoHcepBaiuu (Lelu-Walter, Paques,
2009; Klimaszewska et al., 2016). B Hammx ucciaeno-
BaHMSX Ipoaudepupylone 3MOpUOreHHbIE KYJib-
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Puc. 3. Jlunamuka pocTa KJIOHOB M JIMCTBEHHMUII U3 Ce-
MsTH Ha ctainoHape “Iloropenbckuit 6op”.
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Puc. 4. KJIoHBI IMCTBEHHUIIBI CUOMPCKOiT Ha ctarmoHape “Iloropenbsckuit 6op” UJI CO PAH: (a) Beretanusi KJIIOHOB (JIETO);
(6) MmeracTpoOu1 B MEPUO OIMbUICHUS; (B) MUKPOCTPOOWI; (T) MeracTpoous (1ioJib); (1) He3peJible ceMeHa KJIOHOB.

TYpBl JIMCTBEHHUIIBI CUOUPCKOM TIPU PETYISIPHOM
CyOKYTbTUBUPOBAHUM COXPAHSIIOT CBOIO aKTUBHOCTD
B TeueHUe 2 jeT. MyJbTHIUIMKAIIAST COMAaTHIeCKUX
3apOobIIIeil aKTUBHO UIET Yepe3 KIMBaXK, MTOYKO00-
pa3zoBaHue U paclleruieHue KJieTok cycneHn3opa (Tre-
tyakova, Park, 2018). KpuoxkoHcepBupoOBaHHE M-
OpPUOTeHHBIX KJIETOYHBIX JIMHUN C UCTIOIb30BaHUEM
“MOPO3WIbHBIX KOHTEHEPOB” OTHOCUTEILHO TPO-
cro. BoccTaHOBIEeHNE KPMOKOHCEPBUPOBAHHBIX JIV-
HUI yOOBIETBOPUTENbHO. Tak, Mpu KPpUOKOHCEpBa-
UK B TedeHHe 22 JIET yIaJloCh BOCCTAaHOBUTH 95%
KkJteTrouHbIx 1uHuit (Park et al., 2016).

HMHTerpaiysi MHOrOCOPTOBOTO TUIAHTALIMOHHOTO
JIeCOBBIpAIIUBaHUs Ha OocHOBe mporpamMMbl MVF ¢
TEHOMHOI CeleKIeil MMEET psn MPEeUuMYILIECTB IO
CpaBHEHMIO C CEMEHHBIM Jiecopa3BeneHueM (Park et al.,
2016):

1) MVF o6GecrnieunBaeT pacTeHUsIM OoJjiee MHTECH-
CHUBHBII POCT, YEM TOJYUYEHHBIM U3 CEMSIH;

2) MVF MoXeT IoCTaBIISITh A€PEBBSI C IIPEBOCXO -
HBIM Ka4eCTBOM JIPEBECUHEI;

3) MVF obecrnieuuBaeT TMOKOCTh s OBICTPOit
ajanTalvy K M3MEHSIIOIIMMCS YCIOBHUSIM CPedbl U
MOBPEXICHUIO HACEKOMBIMU 1 GOJIE3HSIMM, a TaKKe
W3MEHEHHIO KJIMMaTa 3a CYET BBIBEOCHUS YCTOMUIM-
BBIX M aJalTUPOBAaHHBIX K KOHKPETHBIM (hakTopam
Cpeibl COPTOB.

VY IUCTBEHHUIIBI CHOMPCKOM BBEICHUE B KYJIBTYPY
9KCIUIAHTOB OT JepeBa-goHopa A4 IO3BOJIMIO HaM
MOJIYYUThb KIIOHBI, KOTOpBIE, MO JaHHBIM T€HOTUITH-
poOBaHMs, TI0 JAEBSITU MUKPOCATEIIMTHBIM JIOKycaM
MOJTHOCTBIO coOoTBeTCTBYIOT KJI6, M3 KOTOpOil OHU
ObpUTH oJIydeHBI. Kpome Toro, KIIOHMpOBaHHBIC -
PEBbSI OTJINYATUCH OBICTPBIM POCTOM U XapaKTepU30-
BaJIUCh CBepXpaHHUM (OPMHUPOBAHUEM T'€HEPATUB-
HBIX OPTaHOB.

SAKJIIOYEHHUE

Takum o0Opa3zoM, coMaTUYSCKHMI >MOpHOreHe3
SIBJISIETCS BaXKHOI OMOTEXHOJIOTHEI B Ppa3MHOXEHUU
XBOMWHBIX BUIIOB, B TOM YHCJIE B pa3pabOTKe 1 IIPOU3-
BOJICTBE COPTOB NIEPEBbEB C KeIaTeIbHBIMU CeJIeK-
UOHHBIMU MpU3HAKaMU (OBICTPBIM POCTOM, OOpa-
30BaHMEM BHICOKOKAYECTBEHHOM PEBECHHEI, CBEPX-
paHHUM (HOPMHUPOBAHUEM T€HEPATUBHBIX OPTaHOB,
YCTOMYMBOCTBIO K OOJIE3HSIM 1 OIPYTMMU MpU3HAKa-
mu). JlaHHasI TEXHOJIOTUS MOXET OBITh YCIIEIITHO pe-
aqn30BaHa B KPYIMTHOMACIITAOHOM KOMMEPYECKOM
npousBoAcTBe. Hanboliee BaxXKHBIM TPEeUMYILIECTBOM
TIPOM3BOACTBA XBOWHBIX AepeBbeB MeTogoM CD sIB-
JISIETCS TO, YTO SMOPHMOTEHHBIE KJIETOYHbBIC JIMHUU
MOTYT ObITb KDMOT€HHO COXpaHEHbI B I0BEHUJIBHOM
COCTOSTHMHM HEOTPaHWUIEHHO JTOJITO, YTO HEBO3MOXHO
MPY IPYTUX METOoAaX pa3MHOXEHUs TepPeBbEB. DTO
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MMO3BOJISIET NPOBOAUTH JJIMTEIbHEIC TTOJIEBBIE UCITBI-
TaHUS U TIOCJIEYIONINI OTOOP TECTUPYEMbBIX COPTOB.
BuorexHonorusi coMmaTyecKoro 3M0OpuruoreHe3a cra-
HOBUTCSI KJTIOUEBOI TEXHOJIOTUEH 111 penpOayKIIUN
XBOMHBIX BUIOB. Pa3zpaboTraHHast aBTOpaMM IMPOEKTa
OMOTEXHOJIOTHSI COMAaTUYECKOro 3MOpuoreHes3a mis
JIMCTBEHHULIBI cCUONpCcKoi n monydeHne DCM, Ko-
TOpast TToABePTraeTCsl KPUOKOHCEePBAIUU U U3 KOTO-
poii B 11000if MOMEHT MOXHO MOJIYYUTh IIPOPOCTKU U
3aTeM CaXKeHIIbI, MOXET ObITh MPUMEHEHA C MOOV-
dukanusaMu v I Ipyrux BUNOB XBOiHBIX. B HacTo-
giee BpeMsI HeOOXOIMMO OIepaTUBHOE BHEAPEHUE
MHOI'OCOPTOBOro JiecHoro xoasaiictBa (MVF) misa
IUIAHTALIMOHHOTO JIeCOBbIpalinBaHus B Poccun.
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Siberian Larch Reproduction Using the Somatic Embryogenesis Biotechnology
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The biotechnology of somatic embryogenesis in vitro, combined with genomic selection and cryopreservation
is used to create varietal genetically tested fast-growing plantations (Multi-Varietal Forestry program (MVF),
Park, 2014, 2016, 2018). In 2008, the Sukachev Forest Institute of the Siberian Branch of the RAS has devel-
oped for the first time the biotechnology of somatic embryogenesis for Siberian larch (Larix sibirica Ledeb.)
and obtained 42 proliferating cell lines consisting of embryonal-suspensor mass (ESM). The age of cell lines
reaches 13 years. Significant variability was observed between cell lines in the number and size of globular em-
bryos in proliferating embryogenic cultures, and in the ability of somatic embryos to mature and germinate.
In different cell lines, the number of globular somatic embryos per 1 g of ESMs fresh weight ranges from 2040
to 11103, with 10 to 1220 embryos maturing. The regenerants germinate in a growth chamber, and plantlets of
individual cell lines grow successfully in a greenhouse and then in the soil of the forest nursery at the Forest
Institute’s Pogorelsky Bor station. Genotyping of clones at microsatellite loci showed their complete genetic
identity to the cell line from which they were obtained. In cloned Siberian larch trees at the age of seven, the
initiation of generative organs forming occurred. Thus, at present, it is possible to quickly implement the
MVF program for plantation forestry in Russia.

Keywords: somatic embryogenesis, clones, larch, varietal forest planting.
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