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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- Primers of oligonucleotide used in real time RT-PCR

S ¢l o s o lad Sl Jg CC) Jlail gbes  J guaza o 3101
NCBI s (5'—3" (bp)
AP2Domain transcription CX946549 Forward: o1 ed
factor CAAGAACTCGGCCAATTCGT
Reverse:
AGGAGTAGCAAGGCACCATCA
WRKY transcription AJ412452 Forward: ot v
factor TTGGATTGAAGATGTCATCTGTGA
Reverse:
CCCTATTCAATTCTTCCACCAAA
Helianthus annuus L. Actin AF282624 Forward: oy T
TCAATGTTCCCGCCATGTAT
Reverse:

GACCACTGGCATAGAGGGAAAG

NCBI: National center for biotechnology information, bp: base pair, RT-PCR: Reverse transcription polymerase chain reaction. WRKY:
The WRKY transcription factor family (pronounced ‘worky') is a class of DNA-binding proteins and contain a WRKYGQK heptapeptide at
the N-terminal end and a zinc-finger motif (CX4.5CX22-23HXH or CX7CX23HXC) at the C-terminal end. WRKY protein domains interact

with the (T/A)TGAC(T/A) cis-element, also called the W-box.
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Table 3. Analysis of variance for transcription factors (WRKY, AP2 Domain) variations in studied oily sunflower (Helianthus annuus L.)
genotypes at different times after applying salinity stress.
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Figure 1. Relative expression of WRKY 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 2. Relative expression of WRKY in 9CSA3 oily sunflower (Helianthus annuus L.) line (salt susceptible 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 3. Relative expression of AP2Domain 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. Relative expression of AP2Domain in 9CSA3 oily sunflower (Helianthus annuus L.) line (salt susceptible 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

Sunflower is one of the most important sources of plant oil in the world and in Iran. This
plant is classified as semi-resistant to salt stress; however, its performance is negatively
affected by salinity. Transcription factors are molecules that play an important role in the
understanding and transmission of stress messages as well as many physiological
processes. In this study, using real time polymerase chain reaction technology, transcript
variations of two transcription factors WRKY and AP2Domain were examined in two oily
sunflower lines; AS5305 (salt tolerant line) and 9CSA3 (salt susceptible line) at different
salinity levels (2, 5, 8, 11, 14 ds/m). Sampling from leaves of plants was performed at 8-
leaf stage in O, 6, 12, 24, 48 hours after applying stress. The results of statistical analysis
showed that the gene expression pattern of studied transcription factors was different in
sunflower lines. So that, the rate of expression of both studied transcription factors (WRKY
and AP2Domain) was significantly more in tolerant line (AS5305) than susceptible one in
sever salt stress level (11 and 8 ds/m, respectively) 24 hours after applying stress. The
results indicate the positive role of AP2Domain and WRKY transcription factors in the
resistance mechanism of sunflower to salt stress.

Keyword: Gene expression, real time polymerase chain reaction, salt resistance, sunflower.
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