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Pedepar:

1. Y po6oTi HaBeieHO pe3yJIbTaTU 3 ONTHMI3alii MeToauku A. rhizogenes-onocepenkoBaHoi TpaHcpopmalii pocauH
Artemisia annua, A. dracunculus Ta A. vulgaris, oTpuMaHHs «60pOIaTHUX» KOPEHiB LIUX POCJIMH, BU3HAYE€HHS BMICTY
IIPUPOJHUX JIJIs POCJIMH LMX BUIIB 6i0JIOTYHO aKTUBHUX CIOJIYK (PPYKTaHIB, LIyKPiB, iHYJIiHY, (JIaBOHOIiB) Ta
BM3HAUYEHO MEPCIEKTUBY BUKOPUCTAHHS KyJbTyPU «60pOIATHX» KOPEHIB LIMX POCJIMH Y SIKOCTI Ikepesa BAC.
Bukopucrasi y po60Ti pocyinHu 6yJ10 BBEIEHO B ACENITUYHY KyJbTYPY LIJIIXOM TOBEPXHEBOI CTepuUIIi3allii HaCiHHS.
l'enetnyny TpaHcdopMaliiio LUX POCIUH OyJI0 IpoBeNeHO 3a gornomorolo A. rhizogenes. BusHaueHO BMiCT
6i0JI0TYHO aKTUBHUX CIOJIYK ((PJIaBOHOINiB, PPYKTaHIB, IIyKPiB Ta apTE€Mi3uHiHY) Ta 610JI0TiUHY aKTUBHICTb
(aHTHOKCUAAHTHY Ta IPOTUBIPYCHY) €KCTPAKTIB «O0POJATUX» KOPEHIB Ta KOPEHIB HETPAaHC(HOPMOBAHUX POCIIMH.
OTpuMaHi pe3ysbTaTH CBi4aTh Mo Te, 0 FeHeTUYHA TpaHc(opMallist 3 BUKopucTaHHsaM A. rhizogenes Mmoxe 6yTu

BHMKOPHCTaHa JJIs1 OTPMMaHHSI KYJIbTyp «60pojaTux» KOpeHiB A. annua, A. dracunculus Ta A. vulgaris, siki €



NOTEHLIHMMU NPOAYLEHTaMU 6i0JIOTIYHO aKTUBHUX CIIOJIYK, Y TOMY YMCJIi (JIaBOHOIAIB, apTeMi3nHiHy Ta
dpykTaHiB. Bys0 nokazaHo MOXJIMBICTb 30ibLIeHHS BMicTy PpyKTaHiB (A. annua Ta A. dracunculus), apTeMi3uHiHy
(A. vulgaris), psaBoHOiziB (A. annua Ta A. vulgaris) y TpaHCT€HHUX KOPEHSIX; BUSIBJIEHO 3aTHICTh TPaHC(HOPMOBAHUX
KOPEHIB [0 CUHTE3y HEXapaKTEPHUX [1J11 KOHTPOJIbHUX KOPEHiB LIyKPiB: MaHiTosy (A.vulgaris) Ta rasakrosu (A.
dracunculus); BCTaHOBJIEHO 30i/IbLIEHHS PiBHS IPOTUPAIMKAIbHOI aKTUBHOCTI y TPAHC(POPMOBAHMX KOPEHSIX
TI0JIVHY; yIieplle NI0Ka3aHO MOKJIMBICTb OTPMMAaHHS «60POJAaTUX» KOPEHIB IIOJIMHY 3 TEHOM CUHTE3y iHTeppepOoHy

noyHY ifn-02b Ta BU3HaUY€HO NIPOTUBIPYCHY aKTUBHICTb OTPMMAHUX 3 HUX €KCTPAKTiB.

2. This work presents results of the study devoted to optimization of Agrobacterium rhizogenes-mediated genetic
transformation and “hairy” roots obtaining of Artemisia vulgaris L., A. annua L., A. dracunculus L. plants. The
accumulation of biologically active compounds in roots of these plants and the usage prospect of “hairy” root
cultures as a source of biologically active compounds were also reviewed. A. vulgaris, A. annua and A. dracunculus
plants were introduced into aseptic culture via surface sterilization method using chlorine bleach. It was shown
that this approach was effective and resulted in germination of up to 100% seeds. We optimized micropropagation
conditions and have shown that cultivation of studied plants on MS medium supplemented with 0,5 mg/1 BAP and
0,05 mg/1 NAA have led to accelerated shoots formation. Genetic transformation of studied plants was carried out
using A. rhizogenes A4 wild strain, as well as those which carried pCB 161 or pCB 124 vectors. The morpho-
physiological peculiarities (such as growth rate) of “hairy” root cultures were studied. The effect of exogenous
growth regulators on root growth was determined. The content of biologically active compounds (such as
flavonoids, fructans, inulin, sugars and artemisinin) in Artemisia “hairy” roots and biological activity (antioxidant
and antiviral activities) of their extracts were determined. Our results suggest that Agrobacterium-mediated
genetic transformation can be used for A. annua, A. dracunculus and A. vulgaris “hairy” roots obtaining. The latter
could be used as a source of biologically active compounds, including flavonoids, artemisinin and fructans. We
particularly showed the possibility of the increase in the content of fructans (for A. annua and A. dracunculus),
artemisinin (for A. vulgaris) and flavonoids (for A. annua and A. vulgaris) in transgenic roots. We observed a content
increase of flavonoids only in some A. annua and A. vulgaris transgenic lines. At the same time A. dracunculus
“hairy” roots accumulated flavonoids less than control roots. It was determined that after genetic transformation
of A. vulgaris, 40% of the “hairy” root lines had higher content of this compound as compared to control, other
40% of lines didn’t shown a significant change in its content, and in last 20% of lines a decrease in the content of
artemisinin was observed. The contents of artemisinin in A. annua and A. dracunculus “hairy” roots were lower
than in the roots of non-transformed plants. The increased accumulation of fructans in A. annua and A.
dracunculus “hairy” roots as compared to the control ones was observed. However, the contents of these
compounds in A. vulgaris “hairy” roots were lower than such in the roots of non-transformed plants. Accordingly,
the highest fructans content — 183,1+1,05 and 160,8+2,81 mg /g of DW — was observed in A. dracunculus and A.
annua transgenic lines respectively, and the lowest — 48,01+11,18 mg/g of DW — in A. vulgaris “hairy” roots.
Moreover, we showed the ability of transformed roots to accumulate compounds, which were not inherent for
control roots, such as mannitol (in A. vulgaris) and galactose (in A. dracunculus). We also observed increased
antiradical activity of Artemisia “hairy” root extracts. The ability of transgenic roots extracts to reduce DPPH+
radical varied in the wide range from 22+4,2 up to 93+5%. It has been shown that extracts of transgenic roots,
which were carrying the human ifn-o2b gene also possessed antiviral activity. A. vulgaris and A. annua “hairy” root
lines were significantly different in their interferon-like activity, which varied in range 642-1,414 IU /g of fresh
weight. The highest activity was observed in extracts from two lines of A. vulgaris transgenic roots and two lines of
A. annua —1414 and 1212 IU /g of fresh weight, respectively. It appeared, that some lines of A. vulgaris and A. annua
“hairy” roots showed the highest growth rates, while A. dracunculus “hairy” roots characterized by the slow growth
rate. The variability of this parameter within each species was statistically significant and did not depend on the
vector used. For all studied “hairy” root, the use of 0.5 mg/1 of indolylacetic or indolylbutyric acids accelerates the
root growth and increases the mass gain. This is the first report of the Artemisia “hairy” root culture, which was
established using agrobactreria with the human ifn-o2b gene and which extracts possessed an antiviral activity.
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