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1- Hydrophile 2- Late embryogenesis abundant

3- Dehydration 4- Plasma membrane proteolipid
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1- Real time PCR

2- Revolutions per minute
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Helianthus annuus L. Actin

PMP3: Plasma membrane proteolipid 3; Bp: base pair; °C: The degree Celsius
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1- Glyceraldehyde phosphate dehydrogenase
3- Melting curve

2- Water nuclease free
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Table 3. Analysis of variance for transcript variations of PMP3 and Dehydrin genes in studied oily sunflower
(Helianthus annuus L.) lines at different times after applying salinity stress levels.
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dfy: Numerator degree of freedom; dfp: Denominator degree of freedom; P-value: Probability value.
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Figil_Jre 1. Expression profiling of PMP3 gene in AS5305 oilg/ sunflower (Helianthus annuus L.) line (salt tolerant
ine) 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. Expression profiling of Dehydrin 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 Dehydrin 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

In this study, the tolerance of sunflower lines was investigated to salinity stress at the
molecular level by studying the expression of PMP3 and Dehydrin genes in two oilseed
sunflower lines [AS5305 (tolerant) and 9CSA3 (susceptible)] under different levels of salinity;
2,5, 8, 11 and 14 dS/m (equivalent to 20, 50, 80, 110 and 140 mM NaCl) using real time PCR
technique. Sampling of sunflower leaves was performed in 8-leaf stage at five time intervals; 0,
6, 12, 24 and 48 hours after stress application. The results of the study showed that in the early
stages of salinity stress, the highest expression of PMP3 gene in AS5305 line was observed at
salinity level lower than that for 9CSA3 line (8 vs 11 ds/m). In more advanced stages of salinity
stress (24 hours after stress application), the increased expression level of PMP3 gene in
AS5305 line was observed at low salt intensity (2 and 5 dS/m) whereas in the case of 9CSA3
line it was observed at more severe salt intensity (5 and 8 dS/m). In relation to Dehydrin gene,
an increase in the expression level at the early stages was observed only in 9CSAS3 line. In the
advanced stages at more sever salinity stress (14 ds/m), the increased expression level of
Dehydrin gene was 1.5 times higher in AS5305 line than that in 9CSA3 line. In contrast, at low
salt intensity (5 and 8 dS/m), the increased expression level of Dehydrin gene was greater in
9CSAZ3 line than that in AS5305 line. Therefore, the higher concentrations of salinity stress in
advanced and more advanced stages of salinity stress may induce morely the expression level of
Dehydrin gene in AS5305 line than that in 9CSAS line. Totaly the results show that the pattern
of expression of studied genes in two investigated lines is different, which is due to their
different response to salinity stress. This suggests that these genes are potentially involved in
tolerance to salinity stress, which can be useful in breeding and development of plants
potentially resistance to stress.

Keywords: Gene Expression, Real Time PCR, Salinity Stress, Sunflower


mailto:r.darvishzadeh@urmia.ac.ir

	225.pdf (p.1)
	226.pdf (p.2)
	227.pdf (p.3)
	228.pdf (p.4)
	229.pdf (p.5)
	230.pdf (p.6)
	231.pdf (p.7)
	232.pdf (p.8)
	233.pdf (p.9)
	234.pdf (p.10)
	235.pdf (p.11)
	236.pdf (p.12)
	237.pdf (p.13)

