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Abstract 
 

Aeluropus lagopoides a wild relative of wheat (Triticum aestivum L) is a high salt tolerant grass from 

Poaceae family, distributed widely in arid regions. No studies have yet focused on the molecular aspects of Aeluropus 

adaptation to salinity. Using                DD-AFLP technique, we screened approximately 1500 transcripts derived 

fragments, of which 21 (1.4%) showed clear variation in presence/absence between stressed and non-stressed 

medium. The relative abundance of these transcripts was then analyzed by reverse northern. Eleven fragments were 

reamplified, cloned, and sequenced. Sequence comparison of these cDNAs, identified in response to high salinity in 

A. lagopoides, revealed that majority of them present homologies with proteins in other members of this family, 

encode putative salt stress responsive ones involve in cell osmotic adjustment such as and betaine aldehyde 

dehydrogenase (BADH). A number of them encode proteins related to signal transduction pathways. The 

identification and characterization of salt stress-responsive genes in A. lagopoides provides the emergence of 

physiological understanding of the patterns of gene expression and regulation involve in the salt stress responses. 
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1. Introduction 

Salinity is one of the most important factors affected soils and limited plants production. 

About 5% of agricultural soils are affecting with salinity. Salt tolerance is an important trait 

varies between different plants. Members of a family, genus or even species use different 

mechanisms in response to salt stress. Different responses to salt stress in closely relatives are 

important in order to determine salt tolerant aspects. Some effects of high salt stress are 

depending on nutrient elements deficiency or salinity and the environmental factors, such as 

drought interactions.  

Plant growth inhibition by Na+ and Cl- accumulation is the most important effects of the 

salinity. While in the perennial wooden plants, Na+ stays in the ligninified roots and shoots, and 

Cl- accumulates in the shoots, in grasses ion specific damages create as Na+ accumulation in the 

leaves (Munns et al., 2002).  In the members of the Gramineae in the exception of rice, there is a 
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closely correlation between Na+ accumulation in the organs and plant growth. Although, there is 

no correlation between salt sensibility and Na+ accumulation in the halophytes leaves, some of 

them collect high Na+ concentration (to 50% of dried weight) in the shoots and use it as an 

osmoticum . 

Different adaptation processes toward salt stress may occur at the developmental, 

physiological and biochemical levels. There are reports about gene expression changes during 

salt stress.  

Aeluropus lagopoides is a halophyte member of Poaceae family growing in the salt 

marsh regions (Akhani and Ghorbanli, 1993). Also, it is a closely wild relative of bread wheat. 

Because of Aeluropus lagopoides high salt tolerance potential (Wei et al., 2001), we planed the 

research to identify molecular aspects of its salt stress tolerance. 

The use of DD-AFLP (Differential Displayed-Amplified Fragment Length 

Polymorphism) has often been described as an efficient method for stress-responsive genes 

identification (Bachem et al., 1998). In this study, after some modifications (Razavi et al., in 

press), we use it to determine and isolate salt-responsive transcripts from Aeluropus lagopoides 

shoot exposed to high salt treatment. 8 salt-responsive cDNAs were isolated, cloned and 

sequenced. After analyzing, their possible functions in the salt tolerance mechanism have been 

discussed. 

 

2. Methods 

2.1. Plant Material and Growth Conditions 

Seeds of Aeluropus lagopoides collected from central arid regions of Iran, after 

sterilization were cultured on steel meshes placed on the solid MS (Murashig and Skoog, 1962) 

medium in a growth chamber at 25-30ºC with a photoperiod of 16 h light/ 8 h darkness. 21-day-

old seedlings were grown in liquid ½ strength medium hydropanicly (Malboobi et al., 1997) 

supplemented with 600 mM NaCl for 10 days. Liquid medium was changed with a 3 days 

interval. Plants in non-NaCl liquid medium were as controls. 

Shoots of A. lagopoides were collected from control and salt treated plants, frozen in 

liquid nitrogen and stored at -80ºC until use. 

 

2.2. Generation of cDNA Templates 
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Direct mRNA extraction was carried out as described by Schaeffer. There are several 

cDNA synthesis kits available. We have obtained a high yield of ds-cDNA using 0.3-2 ug 

mRNA in cDNA Synthesis System Kit (Roche, Manhaimm, Germany) and followed 

manufacturer instructions. 

Four major steps of template preparation for DD-AFLP reactions carried out as 

described previously (Razavi  in press). We designed 16 possible primers with two arbitrary 

nucleotides and TaqI matching site. 

 

2.3. Visualizing DD-AFLP products and re-amplification 

PCR2 products were loaded onto a 4-5% polyacrylamide gel and run at 90V for about 3 

hours. Gel was silver-stained according to Bassam (1991). Differentially expressed cDNAs 

were cut from the gels, frozen in liquid nitrogen, and thawed in 20 ul sterile double-distilled 

water. One microlitter of this was used for re-amplificationusing the same primers and 

conditions as PCR2 reaction. 

 

2.4. Reverse Northern Analysis 

After total RNA or mRNA extraction, total cDNA probes for control and treatment ones 

were generated using kit manuscript. According to Sambrook (1998) membranes were prepared 

and hybridization was carried out. 

 

3. Results and Discussions 

Aeluropus lagopoides 21-day-seedlings were treated with different concentrations of 

NaCl in hydropanic culture. After a preliminary experiments (data are not shown), we choose 

600 mM NaCl concentration for salt treatment.  

The differentially expressed fragments were excised from the gels, re-amplified by 

polymerase chain reaction (PCR). The re-amplified fragments were cloned into pBluscript sk(-) 

or pTZ57R/T plasmids (Roche) using usual protocols (Sambrook, 1998 ) or manufacturer 

instructions, respectively. After sequencing the cloned fragments, database searches were 

carried out using the Blast Network Services (NCBI, National Center for Biotechnology 

Services). Each sequences was compared against all sequences in the nonredundant databases 

using the BLASTX program, which compares translated nucleotide sequences with protein 

sequences. 
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Sequences were also compared against the EST databases using the BLASTN program. 

The sequences of transcript-derived fragments (TDFs) appear in the GenBank data bank under 

accession numbers: CX779716, CX779718, CX779719, CX779720, CX779721, CX779722, 

CX779723, CX779724 is corresponding respectively to asr1, asr2, asr3, asr4, asr5, asr6, asr7 

and asr8. These sequences were similar to those of histidine kinase, polyprotein, ferredoxin, 

DABH, epimerase and aldolase, and NBS-LRR protein. These sequences data for the fragments 

are listed in Table 1.  
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Table 1. Homologies of sequences of AFLP fragments to sequences in the databases 

AFLP Genbank 

Accession 

Length 

Fragment 

Number 

 

(bp) 

Gene 

name 

Induced Homology 

1 CX779716 296 asr1 + Histidine Kinase 

2 CX779719 667 asr2 + Polyprotein 

3 CX779720 498 asr3 + Ferredoxin 

4 CX779721 661 asr4 + BADH from wheat 

5 CX779722 170 asr5 + Unknown 

6 CX779723 140 asr6 + Autotransporter 

7 CX779718 301 asr7 + Epimerase and aldolase 

8 CX779724 422 asr8 + NBS-LRR-like resistance  and Pro-rich  

protein from rice 
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