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KYJbTUBUPOBAHUE HAIRY ROOTS JIEKAPCTBEHHOI'O PACTEHUS
WITHANIA SOMNIFERA
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Withania somnifera — nekapcTBEHHOE pacTECHUE, HAXOISIIIEECs MO yTPO30i HCUE3HOBEHUS
M3-32 YPE3MEPHOr0 HCIOJIB30BAHMS B TPATUIIMOHHON MenuuuHe. B ero KOpHAX comepx aTcs
OMOJOTUYECKN aKTHUBHBIE BEIIECTBA — BUTAHOJIUABI, HanbOoJee W3BECTHBIMH M XOPOIIO
WCCIICIOBAaHHBIMU M3 KOTOPBIX SBISIOTCA BUTaHOIWI A u ButadepuH A. MHoroumcieHHbIC
pe3yNbTaThl IKCIEPUMEHTOB ITOATBEPKIAIOT BO3MOXKHOCTH HCIOJIb30BAHUS BHTAHOJNUIOB B
JICYCHUU paka, HeHporeHepaTuBHBIX 3aboyieBanuii 1 COVID-19. AnprepHaTHBON COOpPY 3TOTO
[IEHHOTO PAacTeHHsI B JHUKOW MPHPOJNE SBISETCS OMOTEXHOJIOTHYECKOE KYJIbTUBUPOBAHUE €r0
KOpHEH, TOJNYYCHHBIX B pe3ysbTare TpaHchopmanuu Agrobacteriun rhizogenes W WMEIOIIHX
HazBaHWe hairy roots. OmnpeneneHHylo mpoOJeMy TpEACTaBIgeT IOUCK CIOCO00B
JOJITOBPEMEHHOTO COXPAaHEHHsSI KYIbTYp TaKUX KOPHEH, MOCKOIBKY TPATUIIMOHHO HUCIIOIb3yeMast
KPUOKOHCEPBAIHS SABISETCS JOPOTOCTOSAIICH 1 ManodhPeKTUBHOMN.

Panee c¢ wcnomp3oBanmeM mTamMMoB A. rhizogenes A4 wm 15834 wmeromom
arpoOakTepHalbHON TpaHCHOpPMAIMN CEMATOIbHBIX JINCTEEB HAaMHU OBbUIO MONY4YEeHO 72 JTUHUHU
Ooponateix KopHeH W. somnifera. B OCHOBHOM JIMHUU XapaKTEPHU30BAINCh YCKOPEHHBIM POCTOM
Ha cpene, coaepxkamieii 30 r/1 caxapo3bl, HHO3UTON M BUTaMHUHBEI ['amM0opra, B TeueHUE MEPBbIX
TpeX Helelb KyJIbTHUBUPOBAHHS, a 3aTeM TPEOOBAIU MEepPeCcaJiKi Ha HOBYIO NMUTATEIBHYIO CPELy.
KynbTypsl KOpHE# moIJepKUBAIKHCh B TEYEHHE INECTH JIET, YTO MO3BOJIMIO BBISBUTH JIMHUU
KOpHEM, pexe TpeOyIOIMX HOBBIX Iaccakeil, OBICTPO M MEIJIEHHO pacTyllue JIMHUH, a TaKke
pa3paboTaTh METOMBI UX JTUTEIIHHOTO XPAHCHUS.

Hawnbonee MemIeHHBIM POCTOM XapaKTePU30BANIKCH JIMHUH, TOMYyYCHHBIC MPH ITOMOIIH
mTamma 15834 Ne37 u Ne41, 0O6pa3oBBIBaBIIIE MPEUMYIIIECTBEHHO KAJUTYCHYIO, 8 HE KOPHEBYIO
Maccy. Hambomee OBICTPHIM POCTOM XapaKTEpU30BAIHNCH JIMHUHM KOpPHEH, MONyYCHHBIC IIPHU
oMoty mramma 15834 Ne2, 13, 44, 45 u 66, a Takke 0HA U3 JIUHUHN, IOTYYCHHBIX PU TTOMOIIA
mramma A4 (NelO).

CHmKeHHe KOHILEHTpauuu caxapo3bl u pobaBieHue NaCl mo3Bomsio coxpassTh
KHU3HECTIOCOOHOCTh hairy roots Oonee Tpex Mecsues. [IpucyTcTBHe B mHTATEIbHOW cpele
MaHHUTOJA, a TAaK)KEe XPaHEHHE B XOJOJWIBHUKE B OOJBIIMHCTBE CIy4YaeB MPUBOAMIO K MOTEpe
KHU3HECTIOCOOHOCTH HECMOTPS Ha YCIIENIHOE MPUMEHEHHE 3TUX METOJOB IS JOJITOBPEMEHHOTO
XpaHeHHs hairy roots pacTeHHI IPyTUX BUIOB.

Uccnenosanue mnoanepxkano crunenauedt Ilpesugenta Poccuiickoit denpeparnuu s
Monoabix yuenbix CI1-5175.2022.4
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Withania somnifera is a valuable medicinal plant, endangered due to overuse in traditional
medicine. Its roots contain biologically active substances — withanolides, including the most famous
and well-studied withanolide A and withaferin A. Numerous experimental results confirm the
possibility of using withanolides in the treatment of cancer, neurogenerative diseases and COVID-
19. An alternative to harvesting this valuable plant from the wild is the biotechnological cultivation
of its roots, obtained via Agrobacteriun rhizogenes-mediated transformation and called hairy roots.
Long-term preservation of such root cultures represent a certain problem, since the traditionally used
cryopreservation is expensive and ineffective.

Previously, using 4. rhizogenes strains A4 and 15834, we obtained 72 lines of hairy roots of
W. somnifera via agrobacterium-mediated transformation of cotyledon leaves. Basically, the lines
were characterized by accelerated growth on a medium containing 30 g/l of sucrose, inositol, and
Hamborg vitamins during the first three weeks of cultivation, and then required a passage to a new
nutrient medium. Root cultures were maintained for six years, which made it possible to identify root
lines that rarely require new passages, fast and slow growing lines, and also to develop methods for
their long-term storage.

The slowest growth was observed in lines obtained using strain 15834 No. 37 and No. 41,
which predominantly formed callus rather than roots. The most rapid growth was observed in the root
lines obtained using strain 15834 No. 2, 13, 44, 45 and 66, as well as one of the lines obtained using
strain A4 (No. 10).

A decrease in the concentration of sucrose and the addition of NaCl made it possible to
maintain the viability of hairy roots for more than three months. The presence of mannitol in the
nutrient medium, as well as storage in a refrigerator, in most cases led to a loss of viability, despite
the successful use of these methods for long-term storage of hairy roots of plants of other species.

The reported study was supported by scholarship of the President of the Russian Federation
for young scientists SP-5175.2022 4.
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