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SECTION 1+ PLANT GROWTH, DEVELOPMENT, METABOLISM AND NUTRITION

The effect of sucrose on the density and distribution of leaf glandular

trichomes of in vitro-grown Inula britannica L.
PP1-12

Jelena Stanojkovi¢', Snezana Cali¢!, Sladana Todorovic¢?, Dusica Janosevi¢’

(jelenastanojkovic26@yahoo.com)

" University of Belgrade - Faculty of Biology, 11000 Belgrade, Serbia
2 University of Belgrade - Institute for Biological Research “Sinisa Stankovic’, 11060 Belgrade, Serbia

Inula britannica (family Asteraceae) belongs to a group of aromatic plants used in traditional
medicine, horticulture, chemical, food and cosmetic industry. As with many aromatic plant spe-
cies, adaxial and abaxial surfaces of /. britannica leaves are covered with glandular and non-glan-
dular trichomes. Trichomes, hair-like structures, which originate from the epidermal cells, are ge-
netically determined, but external factors also have important influence on their development.
The glandular trichomes contain chemical compounds with various functions, including defense.
Changes in number/density of trichomes and in composition/concentrations of their compounds
may have important consequences for plant adaptation to different external factors. In vitro cul-
tures may be an alternative choice to manipulate and provide a better control of abiotic factors
that may affect the type, size, number and density of leaf trichomes as well as synthesis of second-
ary metabolites. Sucrose used in growth medium is required by plant cells as energy and carbon
source, and can also act as an osmotic agent that may cause osmotic stress and modifications in
growth and development.

The aim of present study was to analyze the effect of different sucrose concentration in the
growth medium on the density and distribution of leaf glandular trichomes of in vitro grown .
britannica. It was observed that all applied concentrations of sucrose have effect on density and
distribution of glandular trichomes. The highest density of glandular trichomes was noticed on
the abaxial side of the leaf of plants cultivated at the sucrose concentration of 0.3 M.

Keywords: Inula britannica, aromatic plants, micropropagation, glandular trichomes, osmotic stress

This work was supported by the Ministry of Education, Science and Technological Development
of the Republic of Serbia Grant Nos. 173015 and 173024.

Morphogenesis of Artemisia alba Turra as a key for targeting
secondary metabolism in vitro
PP1-13
Kalina Danova', Vaclav Motyka? Milka Todorova', Antoaneta Trendafilova’',
Petre Dobrev?, Yuliana Markovska®
(k_danova@abv.bg)
"Institute of Organic Chemistry with Centre of Phytochemistry, Bulgarian Academy of Sciences, Sofia, Bulgaria
? Institute of Experimental Botany, Czech Academy of Sciences, Prague, Czech Republic
3 Faculty of Biology, Sofia University St Kliment Ohridski’, Sofia, Bulgaria

Artemisia alba Turra is a fragrant shrub, whose essential oil and non-volatile constituents have
been utilized in traditional medicine and explored scientifically. The effects of morphogenic chang-
es on several biochemical parameters of the plant have been studied in tissue culture conditions.
Auxin and cytokinin treatments resulted in the development of two main morphotypes. While
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PGR-free control and IBA treated plants were characterized with the development of both aerial
and root tissue, the combined IBA and BA treatments resulted in root inhibition and callusogene-
sis at the explant base. The root-suppressed morphotype expressed inhibition of some antioxidant
enzymes, as compared with normally rooted plants. Root suppression was also characterized by a
drop in the content of salicylic acid, as well as abscisic acid and its catabolites. This effect was ac-
companied by elevation of the levels of jasmonic acid and its conjugate jasmonic acid-isoleucine,
as well as of the polyphenolics content, thus leading to a preservation of lipid peroxidation levels,
as compared with non-treated control. In addition to polyphenolics, the terpenoid profile of in
vitro cultivated plants was also affected, as rooting was related to domination of monoterpenoids,
and root inhibition — to domination of sesquiterpenoids in the oils from aerial parts. The obtained
results imply that morphogenesis plays an important role in the interplay between enzymatic and
non-enzymatic defense of A. alba in vitro and seems to be an important factor for targeting the
biosynthesis of secondary metabolites in this species.

Keywords: Artemisia alba Turra tissue culture, in vitro morphotypes, essential oil profile,
polyphenolics production, antioxidant defense

This work was supported by the bilateral agreement between the Czech and Bulgarian
Academies of Sciences.

Selection of stable reference genes in Centaurium erythraea Rafn
during in vitro somatic embryogenesis and mechanical wounding

PP1-14

Katarina Cukovi¢', Danijela Paunovi¢?, Milica Bogdanovi¢?, Milan Dragicevi¢?,
Sladana Todorovi¢?, Angelina Suboti¢?, Ana Simonovic?
(katarina.cukovic@imsi.rs)

! Institute for Multidisciplinary Research, University of Belgrade, Kneza Viseslava 1, 11030 Belgrade, Republic of Serbia
?Institute for Biological Research “Sinisa Stankovi¢’, University of Belgrade, Bulevar despota Stefana 142, 11060 Belgrade, Serbia

Centaurium erythraea Rafn (Gentianaceae) is a medicinal plant, rich in secondary metabolites,
mainly secoiridoid glucosides and xanthones, known for numerous beneficial effects on human
health. In addition, C. erythraea possesses remarkable developmental plasticity and is easily cul-
tured in vitro, so it represents a suitable model system for studying developmental biology. One
of the most notable illustrations of plant cell totipotency is the capability of certain somatic plant
cells to initiate embryogenic development through somatic embryogenesis (SE). It has been pro-
posed that mechanical wounding during in vitro manipulations of plant material can promote cell
differentiation and somatic embryo development. Our recent research is based on elucidating
the gene expression profiles of centaury tissues in response to wounding and in different SE stag-
es using quantitative real-time PCR. Considering the fact that these processes exhibit a dynamic
genetic activity, the selection of stable reference genes is paramount in order to obtain unbiased
conclusions. Hereby we report selection of stable reference genes in C. erythraea for studying gene
expression during somatic embryogenesis and wounding. Thirteen frequently used reference
genes were selected and their expression stability was assessed in different developmental stages,
including globular and cotyledonary stages of embryos, as well as wounded tissues. Specific sets
of primers were designed relying on previously obtained next-generation RNA sequencing data.
The results were interpreted using two algorithmic approaches - geNorm and NormFinder - and
the most stable reference genes from a set of tested candidate genes were determined.

Keywords: reference genes, gene expression, somatic embryogenesis, wounding

This research was funded by the Ministry of Education, Science and Technological Development
of the Republic of Serbia (Grant Nos. Ol173024, TR31019, 11143010).
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tified, representing 97.9% of the total oil. The essential oil was characterized by the high presence
of sesquiterpenes (54.9%), of which sesquiterpene hydrocarbons and oxygenated sesquiterpenes
are represented with 22.9% and 32%, respectively. The dominant components were (£)-caryo-
phyllene (11.19%), caryophyllene oxide (10.79%), 1,3,8-p-menthatriene (6.53%), and T-muurolol
(6.45%). Other compounds (aliphatic hydrocarbons, aliphatic aldehydes and alcohols, aliphatic
acids and their esters and aldehydes, aromatic esters and aliphatic acids, alkyl aromatic alcohols,
aryl esters of aromatic acids) represent 14.1% of the essential oil. (F)-Caryophyllene and germac-
rene D are dominant components of the essential oils in most of Centaurea species. However, the
essential oil composition of Centaurea species shows a wide range of variability, especially in main
compounds. Since the biosynthesis of Centaurea essential oil is not influenced by environmental
conditions, future investigation of volatile components of Centaurea species from Balkan Peninsu-
la will be directed to their taxonomic validation.

Keywords: Centaurea melanocephala, Asteraceae, essential oil

The authors thank to the Ministry of Education, Science and Technological Development of the
Republic of Serbia for the financial support (Grant No. 173029).

Secondary metabolite production in differentiated and non-
differentiated plant cell tissue and organ cultures of Inula britannica

PP4-13

Kalina Danova', Milka Todorova', Antoaneta Trendafilova', Viktoria lvanova'’
(k_danova@abv.bg)

! Institute of Organic Chemistry with Centre of Phytochemistry, Bulgarian Academy of Sciences, Sofia, Bulgaria
2 Institute of Experimental Botany, Czech Academy of Sciences, Prague, Czech Republic
* Faculty of Biology, Sofia University "St Kliment Ohridski’, Sofia, Bulgaria

Inula britannica is a biregional element (Euro-Siberian and Irano-Turanian regions), widely dis-
tributed in Western Europe and Turkey, extending eastward to China through Iran and Pakistan. It
is an important plant species used in Traditional Chinese Medicine (TCM) and Kampo Medicines.
Along with Inula japonica, it is known as ‘Xuan Fu Hua'in TCM. The anti-inflammatory, anti-bacte-
rial, anti-hepatitic, and anti-tumor activities of extracts and isolated compounds of the species
have been established. Shoot cultures were initiated from surface sterilized explants of the plants
collected in Bulgaria. Then, different types of in vitro cultures of the plant were developed. Plant
growth regulators and vitamin modification treatments in the shoot cultures of the plant led to
the development of in vitro culture systems for targeting sesquiterpene lactones and phenolic and
flavonoids production. The development of conventional genetically non-modified roots in liquid
culture led to an enhancement of the production of polyphenolics, as compared with the roots
of the whole in vitro grown plant. Light regime, as compared to dark growth conditions, and NAA,
as compared to IBA were shown to enhance polyphenolic production in the root cultures of Inula
britannica in vitro. The present findings might further be used for the targeted scale-up delivery of
different phytopharmaceuticals in the different types of I. britannica in vitro culture systems.

Keywords: Inula britannica tissue culture, different in vitro culture types, sesquiterpene lactones,
polyphenolics production

This work was supported by Grant No. DN 09/11 of the Bulgarian Science Fund.
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