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GO ID Description Genes FDR p.Value
GO0:0019901 | Protein kinase binding TRAESCS6A02G241800, 0.000001 | 0.000001
TRAESCS6D02G223800
GO0:0019900 | Kinase binding TRAESCS6A02G241800, 0.000001 | 0.000001
TRAESCS6D02G223800
GO0:0019899 | Enzyme binding TRAESCS6A02G241800, 0.000005 | 0.000005
TRAESCS6D02G223800
GO:0016538 | Cyclin-dependent  protein | TRAESCS4D02G308900, 0.000023 | 0.000023
kinase regulator activity TRAESCS5A02G282200
GO0:0042626 | Nucleotide binding TRAESCS7A02G183900, 0.000008 | 0.000008
TRAESCS3B02G452200
GO:0005509 | Calcium ion binding TRAESCS4A02G371600, 0.000014 | 0.000014
TRAESCS5D02G203100
GO0:0003824 | Catalytic activity TRAESCS6B02G311900, 0.000022 | 0.000022
TRAESCS6D02G191400
GO0:0006511 | Ubiquitin-dependent protein | TRAESCS4D02G180500, 0.000030 | 0.000030
catabolic process TRAESCS5A02G115600
GO0:0046872 | Metal ion binding TRAESCS4A02G219400, 0.000045 | 0.000045
TRAESCS7D02G114500
GO0:0005737 | Cytoplasm TRAESCS6B02G327800, 0.000053 | 0.000053
TRAESCS3C02G451100
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Investigation of the Effect of water deficit Stress and
Mycorrhizal Symbiosis (Glomus mosseae) on the
Expression of Cell Cycle Genes in the Wheat Root
(Triticum aestivum L.) Using RNA-Seq

Fahimeh Arab Baferani!, Alireza Iranbakhsh!*, Iraj Mehregan'!, Mostafa Ebadi?,
Zahra Oraghi Ardebili’

I Department of Plant Biology, Science and Research Branch, Islamic Azad University, Tehran, Iran
% Department of Plant Biology, Damghan Branch, Islamic Azad University, Damghan, Iran
3 Department of Plant Biology, Garmsar Branch, Islamic Azad University, Garmsar, Iran

*Corresponding Author, Alireza Iranbakhsh: iranbakhsh@iau.ac.ir

Water deficit stress is one of the most important limiting factors affecting agricultural crop
production in arid and semi-arid regions worldwide. Understanding the molecular mechanisms
underlying plant responses to water deficit stress can facilitate the identification of genes and
biological pathways involved in stress tolerance. In the present study, RNA-Seq based
transcriptomic data were used to investigate the molecular responses of wheat plants to water
deficit stress and mycorrhizal symbiosis and deferentially expressed genes (DEGs) were identified
and analyzed. Gene Ontology (GO) enrichment analysis revealed that several key biological
processes, including the cell cycle, DNA replication and DNA damage repair, were significantly
enriched under water deficit stress. These finding suggest that plants attempt to mitigate the
adverse effects of stress by regulating cell division processes and activation mechanisms that
maintain  genome  stability under stress conditions and during symbiosis.
In addition, molecular function categories such as protein binding, catalytic activity and ATP
binding were significantly enriched, highlighting the important role of enzymatic regulation and
protein signaling in the response to water deficit stress.Overall, the results demonstrate that the
response of wheat to water deficit stress involves the coordinated regulation of pathways
associated with the cell cycle, DNA replication, DNA repair and protein signaling. Identification
of these genes and biological pathways provides deeper insight into the mechanisms underlying
drought tolerance in wheat and offers valuable information for plant breeding programs aimed at
developing stress-tolerant cultivars.

Key words: wheat (7riticum aestivum L.), Water deficit stress, Arbuscular mycorrhizal fungi
(Glomus mosseae), cell cycle, Gene Expression.
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