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Table 1- The sequence of Tubulin and IFS primers and whose Tm and GC contents.

S 5o Tm 5 2z el
Content (°C) sequence Primer name
GC (%)

40.9 61.7 5'- TCTAGA ATGTTACTGGAACTTGCACTTG -3’ F-IFS
333 63 ’5- AAGCTT TTAAGAAAGGAGTTTAGATGCAAC -3’ R-IFS

45.5 63.7 5-GCTTTCAACACCTTCTTCAGTG-3"
50 63.3 5-CTTTCTCAGCTGAGATCACTGG-3"

F-Tubulin
R-Tubulin
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Figure 1- Sample of total RNA extracted of control and treated seedlings with 0.1% yeast
extract after 8-hour elicitation on agarose gel. The both rRNA 18S and 28S bands are
clearly revealed. Left to right; lane 1 is related to molecular weight marker and lane 2 and
3 are related to RNA extracted of control and treatment with 0.1% yeast extract

respectively.
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Figure 2- Amplified products of IFS (I) and Tubulin (T) genes in seedlings that treated with
0.1% yeast extract after 8-hour elicitation. The IFS and Tubulin genes show a band about
1566 bp and 700 bp on 1% of agarose gel respectively. WM indicate the molecular weight
marker.
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Figure 3- Comparison of IFS gene expression in control and treated seedlings with different
concentrations of yeast extract after 8 and 16 hours elicitation. In each group, signs with
different letters indicate significant differences at p< 0.05.
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Figure 4- Total flavonoid content in control and treated seedlings with different
concentrations of yeast extract after 8 and 16 hours elicitation. In each group, signs with
different letters indicate significant differences at p< 0.05.
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Figure 5- Anthocyanin content in control and treated seedlings with different
concentrations of yeast extract after 8 and 16 hours elicitation. In each group, signs with
different letters indicate significant differences at p< 0.05.
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Figure 6 - Activity of superoxide dismutase in control and treated seedlings with different
concentrations of yeast extract after 8 and 16 hours elicitation. In each group, signs with
different letters indicate significant differences at p< 0.05.
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Figure 7- Activity of catalase in control and treated seedlings with different concentrations
of yeast extract after 8 and 16 hours elicitation. In each group, signs with different letters

indicate significant differences at p< 0.05.
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Figure 8- Activity of peroxidase in control and treated seedlings with different
concentrations of yeast extract after 8 and 16 hours elicitation. In each group, signs with
different letters indicate significant differences at p< 0.05.
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Figure 9- Total protein content in control and treated seedlings with different
concentrations of yeast extract after 8 and 16 hours elicitation. In each group, signs with
different letters indicate significant differences at p< 0.05.
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Abstract

Several studies have been investigated the effects of Yeast extract (YE) on morphological
and biochemical properties of various plant species. In this research, isoflavone synthase (IFS)
gene expression profile, flavonoid and anthocyanin contents and also activity of some antioxidant
enzymes have been assessed in 9-day soybean (Glycine max) seedlings which were treated with
various concentrations of YE for 8 and 16 hours. Soybean as an annual plant is a member of the
Leguminoseae family. Its seeds are containing of isoflavonoid compound (such as genestin and
dedzein) which produce through IFS catalyzes from flavonone precursor. Results showed
flavonoid and anthocyanin contents, IFS gene expression and also protein content significantly
increased in elicited seedlings in compared to that of the control, but more significantly at 16-
hour treatment. On the other hand, activity of antioxidant enzymes including superoxid
dismutase, catalase and peroxidase was also elevated in treated seedlings rather than of the
control that was more remarkable at 8-hour treatment. Based on the results, it can be concluded
that treated soybean seedlings with YE lead to induce an oxidative stress. In this condition, while
at 8-hour elicitation time the enzymatic antioxidant systems is more active, higher activity of the
non-enzymatic antioxidant system (phenyl propanoid pathway) was seen for 16 hours treatment.
Therefore, it seems that YE-treated for 16 hours is optimal for inducing of gene expression and
also biosynthesis of active ingredient in this plant.
Key words: Isoflavone synthase, Isoflavonoids, soybean, Yeast extract.
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