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1- Co-chaperones

2- Coding sequence

3- Whole-genome sequencing
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Figure 1. Gene structure of HSP90 genes in A. littoralis and A. thaliana. Green and blue boxes indicate the exon and

upstream/downstream UTR regions, respectively, while dashed lines indicate introns. The lengths of the boxes and
dashed lines were scaled based on the length of the genes.
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1- HSP 90-alpha A4

4- Signal transducing adapter moleculel
6- EF-hand calcium-binding domain-containing protein 13
8- COP9 signalosome complex subunit 1

10- Calcium-independent phospholipase A2-gamma

2- Heat shock protein HSP 90-beta
5- Heat shock protein 75 kDa, mitochondrial

3- Homeobox protein PKNOX1

7- Telomeric repeat-binding factor 1
9- Ubiquitin carboxyl-terminal hydrolase 34
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Figure 5. Heat map representation and hierarchical clustering of A. littoralis HSP90 genes in leaf and root tissues
under salinity stress and recovery conditions
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Abstract

HSP90 protein is an ATP-dependent molecular chaperone that is evolutionarily conserved in
bacteria to higher eukaryotes. In plants, HSP90s are required for control of normal plant growth
and development, as well as immune responses to environmental stimuli. Although there are
several studies explaining the physiological role of HSP90s in plants, our understanding of their
stress response molecular mechanisms, their roles as molecular chaperones, and their molecular
interactions with other clients and co-chaperones are still unclear. Therefore the present study
aimed to perform a comprehensive analysis of the HSP90 gene family in halophyte plant
Aeluropus littoralis. Subcellular localization analysis showed that four identified AIHSP90 gene
were localized in different subcellular compartments. Based on different bioinformatics tools,
45 HSP90 homologus genes were identifed from Arabidopsis, rice, maize, soybeen and
Brachypodium distachyon species. 49 genes of HSP90 were phylogenetically clustered into
three major groups. Gene structure and motif composition revealed that these genes were
relatively conservative in each group, suggesting that members of the same group may also have
conserved functions. Based on RNA-seq data, AIHSP90.4 gene localized in cytoplasm with
expression levels of 1.3 was expressed more in root tissue under salinity stress and recovery.
The least expression level was observed in AIHSP90.3 gene localized in ER in root tissue under
salinity stress and recovery. The findings of this study reveal the functional characteristics of the
AIHSP90 genes and provide basic information for future research on the their biological
functions.

Keywords: Aeluropus littoralis, Expression Analysis, Heat Shock Protein, HSP90,
Phylogenetic Analysis
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