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ABSTRACT

The application of various stimulants, such as abiotic stress, radiation, and growth regulators to increase
the quantity of secondary metabolites is one of the interesting research areas. The aim of this study was to
investigate the effect of 24-epi-brassinosteroid on the expression of some genes involved in the diosgenin
biosynthetic pathway of fenugreek under high temperature stress. The highest expression of cycloartenol
synti:ase (27-fold) was observed at high temperature treatment and 2 ppm of 24-epi-brassinosteroid (at 24
h after heat stress), while the highest expression of SSR gene was 3.5 fold at normal temperature and 5
ppm 24-epi-brassinosteroid. Application of 2 and 5 ppm of 24-epi-brassinosteroid significantly increased
squalene epoxidase expression during high temperature stress. Compared to normal condition, squalene
epoxidase expression increased 20 and 10 fold at 2 and 5 ppm of 24-epi-brassinosteroid, respectively.
Application of 24-epi-brassinosteroid (2 ppm) after 24 hours significantly increased the expression of
sterol methyltransferase by 6-fold (Compared to 23°C and non-application of 24-epi-brassinosteroid).
Interestingly, compared to normal condition, squalene synthase expression was decreased at high
temperature treatment and different levels of 24-epi-brassinosteroid. The results showed that 24-epi-
brassinosteroid (2 and 5 ppm) could be used as a suitable stimulus to enhance the expression of some
genes involved in the biosynthesis pathway and subsequently to increase the content of the diosgenin.
Keywords: Abiotic stress, Diosgenin, Fenugreek, Gene expression, Secondary metabolites.
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Table 1. Primers used in this study and their characteristics

Primer name

Primer Sequence ) 3’ - 5(
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number the
Forward Reverse )op( temperature
chromoso

me
SSR AGGTGGGAGATATGCTAGAATGGG CATTCTGTGTGTCTCCCTGCC MKO60115.1  1066-1218 152 3]
SMT GAGAAGGCTGCAGAGGGTCTAG CACAGTAACTCATGACAACAGCAACCT —~ MK000114.1 806-946 149 62
SEP CTATTCTCAGAAGGACCGATCTC CAGATGCACCAGAGAGTAATCG KX14846  1318-1486 168 60
CAS AAGAGAGATCCAACACCACTGC TACATGACGACGGTATTCTCCC KX148475.1  2080-2259 17 60
SOS GGCTCAACCATGATTCTCATACTG TACCCACTGTTCCATTGCTATCC KX148475.1 116241295 133 61
GAPDH ATGTTAAATGATGCAGCCCTTCCA  TATGTTTGTTGTTGGTGTCAACGAGCAACGA ;‘M—om(ﬂ%% 429-129 230 o
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Table 2. Compounds used in real-time PCR reaction

Materials Volumes (ul) Concentration
Nuclease Free Water 3 -
cDNA 1 ngul 50
Forward Primer 0.5 pmolpl! 10
Reverse Primer 0.5 pmolul! 10
SYBR®Green PCR Master Mix 5 2X
Total 10 -
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Figure 2. Triple interaction effects of temperature, time and concentration of 24-epi-brossinosteroid on A)
SOS and B) SEP expression (B). (Mean comparison was performed by Duncan test at 1% of probability
level. Columns with similar letters are not significantly different). Expression of all treatments was
normalized to normal temperature (23°C and Non-application of 24-epi-brassinosteroid) according to the
formula 2-24¢T,
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Figure 2. Triple interaction effects of temperature, time, and concentration of 24-epi-brossinosteroid on
A) CAS and B) SMT expression. (Mean comparison was performed by Duncan test at 1% of probability
level. Columns with similar letters are not significantly different). Expression of all treatments was
normalized to normal temperature (23°C and Non-application of 24-epibrassinosteroid) according to the
formula 2-24¢T,
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Figure 2. Triple interaction effects of temperature, time, and concentration of 24-epi-brossinosteroid on
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