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roles in development and stress response in Arabidopsis thaliana
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The stomata are specialized epidermal minute aperture structures surrounded by twin guard
cells involved in gas exchange between plants and their surroundings. In this study, an EMS
mutant shabondamal (shal) in Arabidopsis thaliana was identified, with a single guard cell
stomata phenotype. Molecular analysis revealed that the SHAI gene encodes a DEAD/DEAH
box helicase family protein, AtRecQl5. Loss of SHA1 function showed severe growth reduction
and less photosynthesis capacity during development. Here, the result uncovered that SHAL1 is
a nuclear protein that functions in the stage of meristemoid to guard mother cell (GMC) during
the development of guard cells. A single 4C nucleus containing defective shal guard cells
confirms that the mutant phenotype blocked division of GMC. Furthermore, the transcript
result showed that the most G2/M marker gene expression increased, and stomata
differentiation gene MUTE showed the highest downregulation in the shal background. The
growth reduction, ploidy distribution, cell size and number, and differences in transcriptome
profiles of shal were strongly associated with endoreduplication. Those findings indicated that
SHA 1 has a vital role in cell cycle progression and cell proliferation by reducing cell number in

the mutant background. In summary, these results demonstrate that the nucleus-localized



SHA1 promotes symmetric division in the Arabidopsis stomatal lineage.

Helicases are omnipresent enzymes that play distinct roles by being involved in almost every
process of nucleic acid metabolism. Through recombination, repair, and replication of DNA, a
family of helicase proteins known as RecQ helicase is critical for preserving genome integrity.
These genome surveillance proteins have conserved all living organisms, from bacteria to
humans, regarding their widespread structure and functions. This work examined five A.
thaliana RecQ-like (AtRec@) genes, demonstrating a range of functional diversity as well as a
variety of structural and physiochemical characteristics. The findings of promoter analysis, GO
annotation, and the functional interaction network prediction of AtRec@! indicated that
AtRecQl interacted with and was controlled by the regulators involved in multiple plant growth
and abiotic stresses, demonstrating their crucial role in plant development and various stress
responses. Using structural analysis and molecular dynamics (MD) modelling, projected models
of AtRecQls were exposed and validate. Limited coordinate movements were shown by the PCA
values, showing stability over the course of the experiment. The proteins displayed

thermodynamically stable structures throughout the simulation.

The ProAtRec@I°‘GUS expression analysis during the vegetative and reproductive development
stages exhibited a range of tissue-specific expressions with some strong and sharp cutoffs. Out
of five tissues, reproductive tissues had noticeably elevated transcript levels of AtRce@ls,
suggesting a role for these proteins in reproduction. Real-time gene expression was performed
in response to drought, cold, heat, NaCl, mannitol, and UV stress to provide insight into the
functional involvement of AtRecQls. It is evident that AtRec@ls expression has evolved at
various time points of different stress conditions. Changes in the transcript level of AtRec@/s in
response to abiotic stressors suggest the possible roles of these proteins in response to diverse
stimuli. The stress responses of the AtRec@I2 and AtRec@)l3 genes were investigated using T
DNA insertion mutants. Several characteristics, such as fresh weight, root length, and
germination rate, showed noticeably lower in mutants (atrecql2s and atrecql3) than in the wild-
type at various salt stress concentrations. Furthermore, relative electrolyte leakage was
investigated after being subjected to the freezing stress of mutants and WT plants, where the
mutant plant exhibited sensitivity to cold during post-germination seedling growth stages. All
things considered, the current data demonstrate that AtRec@fs are positive regulators of abiotic

stress tolerance during the post-germinative and germinative phases.

Leucine-rich repeat (LRR)-containing proteins have been identified in diverse species, including
plants. The diverse intracellular and extracellular LRR variants are responsible for numerous
biological processes. We analyzed the expression patterns of A. thaliana extracellular LRR

(AtExLRR) genes, ten receptor-like proteins (RLPs), and four additional genes expressing the



LRR-containing protein by a promoter:#glucuronidase (GUS) study. According to in silico
expression studies, several AtExLRE genes were expressed in a tissue- or stage-specific and
abiotic/hormone stress-responsive manner, indicating their potential participation in specific
biological processes. Based on the promoter:GUS assay, AtExLERs were expressed in different
cells and organs. A quantitative real-time PCR investigation revealed that the expressions of
AtExLRER3 and AtExLER9 were distinct under various abiotic stress conditions. This study
investigated the potential roles of extracellular LRR proteins in plant growth, development, and

response to various abiotic stresses.

This study identified an altered stomata phenotype shalin Arabidopsis thaliana.
SHA1 encoded AtRecQl5 protein is responsible for stomata terminal division and promotes
G2/M transition in the cell cycle. Subsequent research revealed that AtRec@! genes have distinct
tissue-specific expressions and serve as critical regulators of abiotic stress tolerance during the
germinative and post-germinative phases. Furthermore, the expression of several LRR-
containing proteins was examined; LRR-proteins are involved in various biological processes,
such as stomata development. The results suggested that the extracellular LRR proteins may
impact different abiotic stress responses and plant development. With regard to plant
improvement, the study revealed novel roles for the AtKec®! and AtExLER genes.
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