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ABSTRACT 

In Egypt, the degradation of soil by salinity and alkalinity has been classified as a major 
agricultural problem especially in the northern part of the Nile Delta. This increase in the external salt 
concentration causes a serious problem to any living cells due to the loss of water. However, it leads to 
cell death if no countermeasures are taken. Some prokaryotes have developed different strategies to 
cope with increasing salinities by producing some amino acids such as proline, glycerol, glycine 
betaine, L-u- glutamate and ectoine. The present study was conducted on five isolates of salt tolerant 
bacteria that isolated from Egyptian solis. These isolates are producing proline to cope with the 
external salt stress. Three genes coding for: ornithine cyclodeaminase, proline iminopeptidase (pip) 
and pyrroline-5-carboxylate reductase (proC) were studied. The five isolates showed good growth in 
salt media up to (7.7 M NaCl). The microscopic examination in free media and T3 media showed thin 
and long vegetative cells, sporulated cells were thick and short and some crystal proteins began to 
appear. In salt media cells appeared with highly super-coiled shape. The existences of the three 
proline genes were 684 bp from pyrroline-5-carboxylate reductase gene, 757 bp from proline 
iminopeptidase gene, 674 bp from ornithine cyclodeaminase gene. Total protein pattern for all the 
isolates showed differences such as appearance of new bands between 72 kDa and 95 kDa in salt 
media. Proline was measured in all the isolates showing gradually increasing in proline concentration 
accompanied with regular increase in salinity treatment. The maximum proline concentrations was 
recorded at 1 M for isolate 2, 2.5 M for isolate 3, 2 M for isolate 4 and 5, and 1.5 M for isolate 6 of 
salt. The PCR products of the detected genes were sequenced and analyzed with NCBI BLAST 
program and they hit 19 of different Bacillus thuringiensis. One of them was Bacillus thuringiensis str. 
AI Hakam (CP000485.1 ). The sequences of isolate 2 produced significant alignments reached 99% for 
pyrroline-5-carboxylate reductase gene, 92% for proline iminopeptidase gene, and 91% for ornithine 
cyclodeaminase gene. Isolate 4 reached 99% for pyrroline-5-carboxylate reductase gene, 93 % for 
proline iminopeptidase gene, and 92% for ornithine cyclodeaminase gene. Isolate 5 reached 99 % for 
pyrroline-5-carboxylate reductase gene, 90% for proline iminopeptidase gene, and 91% for ornithine 
cyclodeaminase gene. Isolate 6 reached 94% pyrroline-5-carboxylate reductase gene, 94% for proline 
iminopeptidase gene, and 96% for ornithine cyclodeaminase gene. 
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INTRODUCTION 

Soil is a very complex system which 
includes a variety of microhabitats having 
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different physicochemical gradients and 
microorganisms (Agnieszka et a/., 2013). 
Determining factors, like: temperature, pH, 
salinity, or geographic location indicated 

.. ... 








































