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Arnica montana L. (mountain tobacco) is a valuable plant species, used ol A3 day ol a 7 day ]
for centuries to treat various diseases due to its anti-inflammatory
properties. The plant is a rich source of numerous phytochemicals,
including sesquiterpene lactones, helenalin, 11a, 13-dihydrohelenalin
and their esters, phenols, flavonoids, and essential oils. A. montana is a
European endemic species whose natural populations are threatened 3t ] 3t 1
due to disturbances and poor management of the habitats in which the ' ' ' '
species occurs. Plant cell and tissue cultures can be an alternative tool Conol  souM  100pM 200 M Conol  SoM  100pM 200uM

for rapid and sustainable synthesis of bioactive compounds under Mela Hela

. - - e . . . The total phenolic content in in vitro plants elicited with MelJA applied at different concentrations (0, 50, 100, and 200 uM)
preCISely controlled conditions. Optlmlzmg cultivation conditions collected on 3 (A) and 7t day (B) after treatment. Values are means * SE, n = 20; different letters indicate significant differences

without genetic manipulation reliably increases the synthesis of assessed by the Fisher LSD test (p < 0.05) after performing ANOVA one-way analysis. We used the letter “a” for the highest data
. . . lue and descended to the next for lower data values.
secondary metabolites. Methyl jasmonate (MelA) is frequently used for ¥ #" TEENTEa 10 e NEE TOTIOWEr fata ¥aTHes
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The total flavonoid content in in vitro plants elicited with methyl jasmonate applied at different

In vitro propagated shoots of A. montana concentrations (0, 50, 100, and 200 uM) collected on 3™ (A) and 7t" day (B) after treatment.
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The water-soluble metabolites (WS-AOM) in in vitro plants elicited with methyl jasmonate applied at Contro 50 uM 100 uM 200 uM
. . M A
different concentrations (0, 50, 100, and 200 uM) collected on 3™ (A) and 7t" day (B) after treatment. MeJA ¢

The lipid-soluble metabolites (LS-AOM) in in vitro plants elicited with methyl jasmonate applied at different
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Table: Content of caffeoylquinic acids [mg/g DW] in Arnica montana shoots elicited with different concentrations of MelA concentrations (0, 50, 100, and 200 uM) collected on 3" (A) and 7% day (B) after treatment.

s.cap | 34.0caa | 35.0caA | 15-0caA | _45-Dc0A

Control 3" day 0.38:0.01d  0.06:0.01c 0.29+0.02d  1.43+0.01d  0.07:0.0lc  2.24+0.01d
320 nm 3,5-DCQA 1,5-DCQA

SOV EER BN 148+0.01a  0.09+00a  2.73#0.02a  5.39+0.03a  0.13+0.0la  9.82+0.01a 5-CQA " S —

3,4-DCQA *

Standard mixt A N\

AR 0.840.04b  0.07#00b  1.43+0.06b  3.07¢0.03b  0.08+00b 5.45+0.02b Apes e e / A

d
O O EEEES 0.7520.01c 0.05:00d  1.05:0.01c  2.61+0.02c  0.07+00c 4.530.01c T~ g ,“ ’.

-

SD 0.41 0.009 0.063 0.473 0.013 0.024

Control 7t day 0.53+0.01c  0.05+0.01b 0.38+0.01d  2.19#0.03c  0.09+0.01c  3.24+0.01d 50 wM MeJ 3 day A

SRR ARG EIVARS 1.85+0.03a  0.06+0a 3.5610.07b 6.16+0.11a 0.27+0.01a 12.43+0.04a
Control 7" day A I

OO R ELWALGEIAS 1.8310.04a  0.05+0b 4.05+0.1a 6.21+0.13a 0.23+0.03b 11.84+0.05b U\

LN EAVAREYS 1.75£0.03b  0.04+0c  2.93#0.09c  5.7+0.08b 0.2+0.02b 10.62+0.03c 50 uM MeJ 7% day

J‘L

LSD 0.05 0.0095 0.143 0.194 0.0364 0.0672 5 ; - 15' 20 ' 25 ' 30 35 min

HPLC chromatogram at 320 nm of a standard mixture of CQAs, control, and sample treated

-+ with 50 uM MelA
_ | 1 Methyl jasmonate, applied for the first time to the species A. montana, effectively stimulates the synthesis
2 ’ * - of phenolics and flavonoids, the production of water- and lipid-soluble metabolites with antioxidant
| * - | potential, and the accumulation of caffeoylquinic acids. HQT transcript level was mostly affected by 200 uM
E‘L . * MelA treatment (almost a 4-fold increase), while PAL was mostly induced by 50 uM MelJA (over a 5-fold
g 2 | increase). The observed upregulation of PAL and HQT caused by MelJA treatment was accompanied by
1 - increased accumulation of phenolic compounds in in vitro plants. The results obtained can serve as a basis
0 . = for future, more in-depth studies of the mechanisms regulating the synthesis of phenolic compounds

influenced by MelA, along with the related changes in gene expression triggered by the elicitor.
mcontrol = MeJA 50 MeJA 100 = MeJA 200

Expression profile of HQT encodes hydroxycinnamoyl-CoA quinate hydroxycinnamoyl transferase and PAL
encodes phenylalanine ammonia lyase in A. montana under elicitation with MelJA.
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