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Figure 1. Electrophoresis results on 1% agarose gel for the extracted RNA. The first column is a molecular ruler
(ladder) of 50 bp containing bands of 50-1000 bp (Fermentase Company).


http://dx.doi.org/10.52547/jcb.13.39.152
http://jcb.sanru.ac.ir/article-1-1257-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-29 |

[ DOI: 10.52547/jcb.13.39.152 ]

VOO

1255 ko 5 1015 Usblowsl ¢ 4000 IS5t adlie (Sl odljstgd Loy iy 015
Ve b ¥ opleds /o0 o Jlo /21y LS 2ol doliingl

HD-ZIP

MYB

oblS 2Bly o 3 jlpe b (slopzu; (ST j> (Actin 4 SOS2 MYB HD-ZIP) w)p 350 slays wgd sla gove =Y IS5 )
S0 ple 4 (AF/AT) cwl dT & dF Cows S\ jam0e g (31,5 8l dopd) Lod (uSSl jamme bojlaged 13 .(gyai (o5 Cod o, Skl
bl oo STy 53 (s jold SlyeS (e gorind (i3 &5 Cusl 093 (Slod Blie 53 uisjold @ Fiiio s
Figure 2. Melting curves of studied transcription factors (HD-ZIP, MYB, SOS2 and Actin) in real time polymerase

chain reaction of sunflower plants under salt stress. In all curves, X axis represent temperature (C) and Y axis
represent the dF/dT ratio. dF/dT ratio is the derivative of the function ‘fluorescence vs. Temperature melting’ that

represents the rate of the fluorescence variation in the reaction.
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Table 1. Morphological characteristics of AS5305 and 9CSAS3 oily sunflower lines under normal and salt stress conditions
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Table 2. Oligonucleotide primers used in the real time RT-PCR
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Table 3. Analysis of variance for transcript variations of MYB, HD-ZIP and SOS2 genes in the studied oily
sunflower (Helianthus annuus L.E) lines at different times after applying salinity stress
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Figure 3. Expression profiling of SOS2 gene in AS5305 oily sunflower (Helianthus annuus L.) line (salt tolerant line)
at five levels of salinity (2, 5, 8, 11 and 14 ds/m) at 6, 12, 24 and 48 hours after applying salinity stress.
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Figure 4. Expression profiling of SOS2 gene in 9CSA3 oily sunflower éHeIianthus annuus L.) line (salt sensitive line)
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Figure 5. Expressmn profiling of HD-ZIP (i;ene in AS5305 0|Iy sunflower (Hellanthus annuus L.) line (salt tolerant

line) at five levels of sallnlty (2,5,8,1

and 14 ds/m) at 6, 12, 24 and 48 hours after applying salinity stress.
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Figure 6. Expression profiling of HD-ZIP gene in 9CSA3 oily sunflower (Helianthus annuus L.) line (salt sensitive
line) at five levels of salinity (2, 5, 8, 11 and 14 ds/m) at 6, 12, 24 and 48 hours after applying salinity stress.
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Figure 7. Expression profiling of MYB-related gene in AS5305 oiI%/ sunflower (Helianthus annuus L.) line (salt

tolerant line) at five levels of salinity (2, 5, 8, 11 and 14 ds/m) at 6, 1

, 24 and 48 hours after applying salinity stress.
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Figure 6. Expression profilin(]q_ of MYB-related gene in 9CSA3 oily sunflower (Helianthus annuus L.) line (salt
sensitive line) at five levels of salinity (2, 5, 8, 11 and 14 ds/m) at 6, 12, 24 and 48 hours after applying salinity stress.
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Abstract

Numerous environmental factors affect the growth and development of crop plants. Salinity
affects crop production through mineral imbalance (toxicity or deficiency of elements), osmotic
and oxidative stresses. In this study, using real-time PCR technology, changes expression levels
of SOS2, MYB-related and HD-ZIP genes were evaluated under different salinity stress
conditions (2, 5, 8, 11 and 14 dS/m) in two different oil seed sunflower lines (AS5305 and
9CSAZ3). Leaf sampling was performed at 8-leaf stage at four times; 6, 12, 24 and 48 hours after
salinity stress application. SOS2 involve in signal transduction and MYB-related and HD-ZIP
act as transcription factors under abiotic stresses. According to the results, the expression
pattern of all three genes is different in the studied lines in response to salinity stress.
Comparison of the two lines shows that the major increase in expression occurred in line
AS5305, and where an increase in expression in line 9CSA3 is seen, in comparison, the rate of
increase in corresponding times and salinity is higher in line AS5305 (tolerant line) than that in
line 9CSA3 (sensitive line). The results indicate the positive role of these genes in the
mechanism of sunflower resistance to salinity stress. On the other hand, in this study, by
confirming the resistance of AS5305 line to salinity stress at the molecular level, it is possible to
potentially use this line in the production of salinity-resistant hybrid cultivars in plant breeding
programs.

Keywords: Oil seed crops, Real-time PCR, Salinity tolerance, Transcriptomic changes,
Transcription factors
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