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ABSTRACT

To investigate the mechanisms of tolerance and sensitivity to salinity stress in canola (Brassica napus L.), two spring
canola cultivars such as SW5001 as tolerant cultivar and Sarigol as sensitive cultivar were evaluated at two levels of
salinity in factorial based on randomized complete block design with four replications using a hydroponic culture
system into green house. Sampling of leaves was performed in the rosette stage and two weeks after starting of salt
stress. Proteins were extracted from leaf tissues and two-dimensional electrophoresis for the study of expression of
proteins in both control and salt stressed plants was performed. Staining with commassie brilliant blue and
quantitative analysis of protein spot by PDQuest software was performed and protein spots were identified by mass
spectrometry using MALDI TOF/TOF MS method. 17 protein spots with significant expression differences between
control and treatment plants to salinity, were identified that Of these, 10 protein spots was common between two
cultivars and four and three proteins were assigned only to tolerant and sensitive cultivars respectively. Common
proteins identified were classified in the functional groups of photo reaction of photosynthesis, Calvin cycle, proteins
involved in remove of antioxidant, signal transduction and structural stability of proteins. In generally, in the tolerant
cultivar of SW5001, sustainability factors of structure, maintaining of carbon metabolism efficiency and defense
against to oxidative stress under stress conditions were effectively creates resistance. The highest strength point
tolerant cultivar to rely on the unique proteins was in the light reaction of photosynthesis and the most of damage
suffered in sensitive cultivar related to Calvin cycle.

Keywords: 2D electrophoresis, canola, responsive proteins to stress, tolerance to salt stress.
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Table 1. Analysis of variance for morphological and physiological traits in canola under salt stress

Mean of squares

S.0.vV df  LwP RWC Osmotic Plant Height Plant Di
(MPa) (%) Potential (MPa) SPAD Fluorescence (cm) ¥ Weight (rg)

Replication 3 0.008™®  2.87™ 0.007™ 1.33"™ 0.001™ 37.65™ 0.12™
Stress 1 032 273.01™ 0.24™ 19.25™ 0.007™ 90.78"™ 2197
Cultivar 1 0397 389.27" 0.28" 20.28™ 0.008™ 99.87 456"
Cultivar x stress 1 0.002®  3.73™ 0.001™ 4.6™ 0.001™ 38.60™ 0.47™
Error 9 0.19 4.37 0.008 6.3 0.003 46.42 1.15
CV (%) 7.53 9.56 8.89 2.39 12.19 15.17 9.98

*, **: Significantly in 5% and 1% probability levels, respectively.

1505 50 oud gy Dlao (gl opd) 5 (5,08 i aliBes Zolaw (Sl dnlin Y Jgox
Table 2. Mean comparison of stress levels and cultivars for studied traits in canola

ol oy 50 Jlaiml mhaw 10 (6l cire i 4 e g

LWp RWC Osmotic Plant Height Plant D

(MPa) (%) Potential (MPa)  SPAD  Fluorescence cm Weight @)
Control -1.33 77.21 -0.86 42.2 0.8567 29.5 13.61
Salt stress -1.78 65.36 -117 385 0.7934 20.5 8.09
Difference +0.45 +11.85 +0.31 +3.7 +0.0633 9.0 +5.52
SW5001 -1.20 79.26 -1.22 45.6 0.8889 335 14.50
Sarigol -1.98 61.73 -0.81 36.5 0.7654 184 7.80
Difference +0.78" +17.53" +0.41" 9.1+ +0.1235™ +15.1" +6.70"

*, **: are significantly in 5% and 1% probability levels, respectively. el o)) 50 Jlaiol mhaws o (gl cre oS i g %

5 0)loss L SArGol 13 L (5,5 iS5 4 sdipogewly S yidie (kg slast 1 jo a5 SWE001 o8, sz e J5.) S
ol 00 aseiin (owedS o8 > L S iie e slaaSd
Figure 1. Reference gel of SW5001 cultivar where responsive common protein spots to salt stress with Sarigol
cultivar by numbers and non-common protein spots with English letters are marked
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Figure 2. Reference gel of Sarigol cultivar where responsive common protein spots to salt stress with SW5001
cultivar by numbers and non-common protein spots with English letters are marked
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Table 3. Characteristics of 10 known common protein spots from all of significant spots along with four non-common
spots in SW5001 cultivar and three non-common spots in Sarigol
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Figure 3. Functional grouping of responsive common proteins to salt stress in the tolerant and sensitive canola
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Figure 4. How change expressed common protein spots including protein spots 3, 4, 6 and 7 involved in photo
reaction of photosynthesis. In this figure A and B are related to control and stress conditions in SW5001 while C and
D are related to control and stress condition in Sarigol respectively.
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Figure 5. How change expressed common protein spots including protein spots 1 and 10 involved in Calvin cycle. In
this Figure A and B are related to control and stress conditions in SW5001 while C and D are control and stress
condition in Sarigol respectively.
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Figure 6. How change expressed common protein spots including protein spots 8 and 9 involved in remove of
antioxidant. In this Figure A and B are related to control and stress conditions in SW5001 while C and D are related
to control and stress condition in Sarigol respectively.
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Figure 7. How change expressed common protein spots including protein spot 2 involved in proton transport and

protein spot 5 involved in produce of energy. In this figure A and B are related to control and stress conditions in
SW5001 while C and D are related to control and stress condition in Sarigol respectively.
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conditions respectively.
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