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Figure 1: a: Germinated seeds b: In vitro kelus seedlings c: Germination in a co-cultivation medium
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Figure 2: Hairy root development in kelus explants a: roots produced after 8 days: b: roots produced after 12
days from hypocotyls, c: roots produced after 14 days, d: Fully developed hairy roots
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Figure 3: Results of PCR analysis to confirm transgenic and non-contaminated hairy roots using specific primers
of rolC and virG genes in kelus, respectively. M: 1 Kb DNA Lader (Fermentas), C: DNA-free control/ template,
Ut: non-transgenic control, rolC-01, rolC-17 and rolC-21 roots of transgenic clones P-ro/C: Agrobacterium
containing rolC gene , P-virG: Agrobacterium, virG-01, virG-17, virG-21 transgenic plants with virG primer
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Table 1 - Summary of the results of analysis of variance of the effect of bacterial strain, explant type, glucose and
estrosringon concentrations on the some klus traits associated with hairy roots induction
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Table 2 - The effect of different experimental factors on the length and number of hairy roots from different
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The average numbers in each row that have the same letters are not significantly different at the 1% probability level based on
Duncan’s multiple range test
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Abstract

Kelus (Kelussia odoratissima Mozaff.) is one of the medicinal, spicy, aromatic and endemic
herbs that grows in restricted regions of Iran. Due to the importance of its pharmaceutical
compounds in traditional medicine, the excessive harvesting has led to a nearly risk of extinction.
To protect kelus from extinction, plant tissue culture can be used to produce useful compounds
and secondary metabolites. The hairy root culture is an efficient system for the production of
medicinal compounds and valuable secondary metabolites in plants. For this purpose, two
pathogenic strains of Agrobacterium rhizogenes (A4 and ATCC15834), two types of explants
(cotyledon and hypocotyl), three levels of acetosringon (a;= 0 UM, a,=50 UM, and az= 100 uM),
and three levels of glucose (b1=0, b,=0.5%, bs=1%) were applied using a factorial experiment
based on a completely randomized design with three replications. The results of this study showed
that both Agrobacterium strains were able to induce hairy roots production in kelus. Also,
ATCC15834 strain in MS medium with 100 uM of acetosringon in the presence of 0.5% glucose
had the highest effect in producing hairy roots from cotyledon explants. The lowest amount of
hairy roots was observed for A4 strain in MS medium with no acetosringon and glucose added.
PCR analysis was performed with rolC specific primers to ensure hairy root induction by A.
rizhogenes. The results of this part of the study, for the first time in Iran, showed that it was
possible to induce hairy roots in kelus explants, paving the way to propagate kelus in vitro.
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