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Effect of calcium on salt tolerance protein expression and activity
of antioxidantsin borage under salinity condition
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Table 1. Anova for the effects of salinity and calcium chloride on physiological characteristics of Iranian borage
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Figure 1. Mean comparison for the effects of NaCl salinity on borage dry weight
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Figure 2. Interaction of salinity and calcium chloride on sodium (right) and on potassium (I eft).
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Figure 3 - Mean comparison for the effects of of salinity (NaCl) and calcium chloride on soluble sugar in Iranian borage
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Figure 5- Mean comparison for the effects of salinity (NaCl) and calcium chloride on the total protein (right) and on
peroxidase enzyme activity (left) in Iranian borage
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Figure 7. one-dimensional electrophoresis gel image in Iranian borage
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Table 2- proteinsidentified in Iranian borage under salt stress
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2 ATP syntase beta subunit 53.7 5 gi/ 21684925
5 PR10 protein 6.16 4.5 gi 1616609

9 Ribul ose 1.5-bisphosphate carboxylase/oxygenase active isoform 45 5.6 0i/167096

12 Ribul ose 1.5-bisphosphate carboxylase/oxygenase small subunit 14 54 0i/4038699
13 30sribosomal proteinS1 46 4.6 0i/149391139
15 Ribul ose 1.5-hi sphosphate carboxylase/oxygenase small subuni 33 5.7 /11990897
16 Tirosphoshate isomeraseT chloroplastic 31.95 6 0i/1174245
19 Oxlate oxidase- like protein or germin like protein 26 6.5 0i/1070358
21 Ribul ose 1.5-hi sphosphate carboxylase/oxygenase small chain 39 6.3 0i/3914588
22 chainA, crystal stracture of Barly Thioredoxin H isoforms 9 5 0i/186972808
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Figure 8- Iranian borage leaf tissue proteome pattern in two-dimensional gel. Control (right) and treatment with 13- dS NaCl,

10 mM calcium chloride (left).
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Abstract

Considering the importance of the herb borage and its growing use in traditional medicine and the
pharmaceutical industry, the waste resulting from the indiscriminate exploitation of wild plants, the need
to cultivate this plant is widely seen as commercialy necessary. To overcome the negative effects of
salinity, the use of calcium supplements to improve the growth environment is an essential requirement.
In order to investigate this issue we preformed a factorial experiment in a completely randomized design
with three replications. Factors included salinity levels (O, 3, 6, 9, 12ds/ m-1) and calcium at two levels 0
and 5 mM, respectively. The seeds were grown in Gldanbh for hydroponics. One week after planting
treatments were applied. One month after treatment the leaves were sampled. The results showed that
with increasing salinity levels, the element sodium and the amount of biomass and the guidance and
catalase activity decreased. The high salinity levels and the presence of high levels of calcium chloride
total chlorophyll and Falyt peroxidase and polyphenol oxidase were increased but there was decreased
proline. Results of Khasl 2D electrophoresis showed that the expression of some proteinsin high levels of
salinity and chloride increased calcium levels and also different proteins expressed this protein was likely
to create resistance and important loss of salt.

Keywor ds: Borago Officinalis, Calcium Salinity, 2-dimensional electrophoresis
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