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4.1 = INTERACTION BETWEEN ENDOPHYTIC BACTERIAL COMMUNITIES ISOLATED FROM THE STEM/LEAF
AND ROOT COMPARTMENTS OF THE MEDICINAL PLANTS ECHINACEA PURPUREA AND ECHINACEA
ANGUSTIFOLIA.
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Echinacea has arised as a herbal medicine in the freatment of common cold and upper respiratory
infections, reducing duration and/or severity of symptoms [1]. Two species, Echinacea purpurea (L.)
Moench and Echinacea angustifolia (DC.) Hell, are widely used; they are rich in various phytochemicals
including phenolic compounds, such as phenylpropanocids or caffeic acid derivatives (CADs), flavonoids,
terpenoids, lipids, nitrogen-containings compounds and polysaccharides. The concentrations of these
bioactive compounds are species-specific and they vary due to geographical location, stage of plant
development, fime of harvest, growth conditions, processing and exfraction methods. Therefore, plant cell
and organ cultures have been fransformed into appealing options for the production of biomass and
phytochemicals. To fix the variability of crucial active substances in Echinacea spp, different in vitro
methods have been developed. Recently, several studies have focused on the presence of bacterial
endophytic communities in many species of aromatic and medicinal plants [2-4] fo shed some light on the
role that endophytes might have in the production of (plant) biocactive molecules. A previous study
conducted in the Department of Biology allowed to achieve a collection of more than 500 cultivable
bacterial isolates from the stem/leaf and root compartments of Echinacea purpurea and E. angusfifolia,
grown in the same soil and collected in the botanical garden of Casola Valsenio (ltaly) [2]. The molecular
analyses have showed that different communities inhabited the two plant species and different
compartments of the same plant, and the low degree of strain sharing suggested the existence of a strong
selective pressure within plant tissues.

The present work aimed to understand if these distinct bacterial communities could account for the
differences in the medicinal properties of the two plants. To this purpose, cultures of axenic plants (in the
absence of endophytes) derived from sterilized seeds were set up. After two months from germination, E.
purpurea and E. angustifolia plants were infected with different bacterial endophytic strains, isolated from
the stem/leaf and/or roots of E. purpurea. For each species, a suvitable group of control plants (not
infected) was provided. Plants were examined at different times for the presence of bacteria at the level
both of the roots and the aerial part. Furthermore, in order to determine the possible role of bacteria as
plant growth promoting, growth and physiology of plants were evaluated analyzing different parameters
such as plant height and fresh weight, length of the roots and number of leaves. The same experiments
were camed out on Nicotiana fabacum L. cv ‘Xanthi'chosen as non-host species.

The overall analysis of the preliminary results suggested that the endophytic strains tended to recolonize
the native niche (i.e. strains isolated from the leaf came back in the leaf compartment of axenic plants of
the same species after in vitro infection). Several endophytes had a beneficial effect on the growth of the
plant due to a significant increase in the number of leaves. Non-host plants did not show similar effects. In
particular, the bacterial strains colonized mainly the roots of E. angustifolic infected with E. purpurea
stem/leaf endophytes suggesting that the colonization of endophytic bacteria might depend on specific
physiological characteristics of the host plant. On the other hand, the analysis of the in vifro
morphogenetic behaviour indicated that the two Echinacea species had a different content of
endogenous plant growth regulators. E. purpurea was able to regenerate new shoots in culture media
enriched with high content of cytokinins while E. angustifolia produced only clusters of undifferentiated
cells (callus). Then, both the presence of different endophytic communities and a different composition in
the secondary metabolites (strictly related to the therapeutic properties) in the two species could depend
on differences in plant primary metabolism. In this regard, experiments to characterize the chemical profile
of the control and infected plants will be set up.
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